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LOI NOI DAU

Hé'a'hgc hitu ¢d 1a mét trong nhitng mén khoa hqc c6 80 quan trong trong
chudng trinh dao tao Dudge s1 dai hoc. Mén _hoc nay gitip cho sinh vién hoc tip
t8t c&e mén nghiép vu nhu Héa duge, Héa sinh, Duge ligu, Dude 1y, Bao ché...

Theo qui dinh cia khung chudng trinh d4 ban hinh, sinh vién Duge hoce
1§ thuy&t héa hitu cd & hai hoc ky clia nim thit hai. Mén hoc ndy gém hai hoc
phén: Ly thuy&t héa hitu cd 1 va Ly thuyét héa hitu cd 2. M&4i hoc phédn duge
giang day trong mét hoc ky va c6 thi lugng 45 tist 1y thuyét.

Muc tidu ciia mén hoc ma sinh vién cén phai dat la:

1. Van dung dugc cic hidu tng dién t7t va hiu ting lap thé dé giai thich tinh

acid - base, kha ning phan ting, hudng phan ting va cd ché phén ing.

2. Gidi thich dude cac hidn tugng ddng phén trong héa hoc hitu co.

3. Viét dude tén céc hgp chit hitu co theo danh phép quéc t€ vi tén

théng thudng.
4. Trinh bay duge cac phuong phap diéu ch& chinh ctia cc héa chitc hitu
cd cd ban.

5. Trinh bay duge c&u tao, cac héa tinh va cdc phan ding dinh tinh chinh
ctia cic héa chie hitu ¢d co ban va cic hop chat da chitc va tap chic.
D& dap ting yéu cdu vé tai lidu loc tap clia sinh vién theo chudng trinh
méi, B6 mén t8 chitc bién soan lai gido trinh mén hoc.

Gi4o trinh "Héa hoc hitu co" gém 23 chuong, chia lam 2 tap:

- Tap I (13 chudng) gém phin dai cudng vé héa hitu co va céc héa chitc
(Hoc phén 1y thuyét Héa hiiu cd 1). :

- Tap II (10 chuong) gdm céc héa chitc tiép theo dén céac hgp chit di vong
(Hoc phén 1y thuyét Héa hitu co 2). :

Phén Dai cudng vé héa hitu cd gdm 5 chuong (chudng 1 - chudng 5) trinh
bay mét s8 ¢d s Iy thuyst clia mén hoc nhu lién k&t héa hoc trong cic hgp chat
hitu cd, hiéu ing dién ti, déng phén, phén loai va cd ch& phan 1ing hitu cg, cac
phudng phép xc dinh cfiu tric phén td. Phéin ly thuyét nay dude van dung
vao phén céc héa chitc hitu cd d& giai thich dude cu tric, 1y - héa tinh, kha
nang phan dng, chiéu huéng phan ing va cd ch& phén ing ctia cac hgp chit
hitu co. :

Phin cac héa chiic hitu cg gdm 18 chuong (chudng 6 - chuong 23) duge
viét gép cho cdc hgp chat mach hd v mach vong. Cac chuong vé héa chilc
trinh bay c&u tao, danh phip, déng phén, cic phuong phép diBu ch& chinh, cac
tinh chit vat 1y va héa hoc, céc chdt dién hinh duge Gng dung trong héa hoc,
d6i séng va trong Y - Duge hoc.
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Phén cdu héi va bai tap sau méb; chudng £& duge in rigng trorg mot cudh
sich v& céc ciu héi tréc nghiém va bai tap héa hitu co.

Gido trinh "Héa hoc hitu co" nay da duge ding lam tai lidu hoe tap cho
sinh vién Trudng Pai hoec Duge Ha Ngi. Hoe vién cao hoc va nghién citu sinh
Dudc c6 thé dung tai ligu nay d€ tham khio. =

Trong qua trinh bién soan, céc tac gid da c6 nhidu ¢ géng; tuy vay, cling
khé tranh khéi nhiing thiu sét. Ching toi rat mong nhén dugc nhitng ¥ kién
déng gép cla cic ban déng nghiép, sinh vién ban doc dé ndi dung bé gido trinh
nay ngay cang cé chit lugng cao hon.

Thdng 10 ném 2006
BO MON HOA HUU cO
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Chudng 14

ACID CARBOXYLIC VA DAN CHAT

Acid-carboxylic (acid hitu co) 1a nhitng hdp chit hitu cd ¢é chita nhém
chie carboxyl (-COOH).

Céng thiic chung: R_—-COOH ©

, R—CZ

OH

R cb thé 1a H, géc hydrocarbon aliphatic (no, chua no) hay géc aryl (Ar).
Vi vay, c6 thé coi acid carboxylic 12 din ch&t clia hydrocarbon do th& nguyén
tt hydro bing nhém carboxyl. '

C4u tao ctta nhém carboxyl:

Théng thudng ngudi ta bidu didn c&u tao cia nhém carboxyl trong phan

ti carboxylic nhu sau:
R—C’gb -
O<-H

Trong d6 nhém hydroxyl gin tryc ti€p véi nhém carbonyl, chju anh
hudng cidm 1ing ctia nhém carbonyl, déng théi d6i dién ti khéng phén chia cia
oxy & nhém hydroxyl lién hgp véi 1ién k&t n ciia nhém carbonyl. Ca hai hiéu
dng nay déu c6 tic dung lam lién k&t O-H phin cuc vé phia oxy nén proton
phén ly dé& dang hon.

R—Cf’.o : — R—(I’ecg + H
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Do vay, tinh acid cia acid hitu cd manh hon aleo! r&t nhidu. Hon nita, khi
proton phén ly, ion carboxylat tao thanh cé cdu tao edn d5i:

o 1

o o 0z
R—CZ <«—» R—CC ; R—CZ

~o- . \‘.-0 . \‘O__;.

Vi vay, ion nay bén, én dinh hon. Dé ciing 14 nguyén nhin lam ting tinh
acid clia acid carboxylie. _
Bing phuong phap do véi tia X, ngudi ta 44 xac dinh dudgc ring d phén ti
natri formiat ( R_ngN ) d¢ dai ciia céc lién két gita nguyén ti carbon véi hai
a

-]
nguyén ti oxy thi bing nhau (1,27A).
Phan loai: ¢6 thé chia acid hitu co thanh 3 nhém:
- Acid carboxylic no

— Acid carboxylie chua no
— Acid poly carboxylic no va chua no

14.1. ACID CARBOXYLIC NO
14.1.1. Danh phip
14.1.1.1. Danh phdp IUPAC
Tén cua acid xuft phat tit tén clia hydrocarbon tuong tng thém ti€p vi

ngit oic. Mach chinh 12 mach dai nhat c6 chita nhém carboxyl.

4 3 2 1

CH;—CH—CH,—COOH

' 3
14.1.1.2. Danh phdp théng thuing
" a. Déi vdi acid hitu cd ddu day:

Thudng ding tén xuit phat tif ngudn géc ciia chiing. Trong tén théng
thudng cé thé ding céc chit Hylap o, B, 5, ¥... d8 chi vi trf cia nhém thé& d6i véi
nhém carboxyl. :

Acid 3-methyl-1-butanoic

CH;—CH,~CH—COOH  Acida-methyl butyric

3
H-COOH Acid formic, 14y tir kién (formica - con ki€n)

CH;-COOH Acid acetic, 14y tir ddm (acetum - d&m)
CH;~CH,-CH,-COOH  Acid butyric, ¢6 trong thinh phdn
clta bo (butyrum - bo)
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b. Vdi acid vong:
(6 thé coi hydro clia vong duge thay thé bdi chite acid (~COOH): carboxylic.

COOH
@ - OCOOH

Acid benzen carboxylic Acid cyclopentan carboxylic

¢. Cde acid thom

Vé6i nhém carboxyl gén truc tlep vao nhan thom, duge coi 12 din chit cta
acid benzoic.

COOH B
NO,
Acid o-hydroxy benzoic Acid p-nitro benzoic
Bang 14.1. Danh phép va tinh chét vat ly clia mét s6 acid

Céng thie m%i'},htﬁ'&:ﬂg D'T'G';ﬁ'éé" (%} (“t:;)

_RCOOH | Addformic | Acidmethanoic | | 84| 101
Tomcoon | ThAcd acetic | Acdethencie | 166 | 118 ]
" CH,CH,CO0H ) Acid propionic " Acid propanoic N 141
" ChicHycoon | Addbuyds | radbuanais T s T Tea ]
"TCHJCH),COOH | Adidvaleric | . Acd pentancic | 34 | 186 |
CHCH).COOH | Addcaproic | Acidhexanoic | -3 | 205 ]
"GH(CH),CO0H | Addenantc | . Acidheptancic | -8 | 223
TGy CH,COOH | Addsapryi | Acdostancio | 17 | 209 |
" CH(CH)COOH | Acdpelagonic | Addnonandie | 15|25 ]
" CH(CH,COOH | Addospric | Adddecancie | 32 | 210 ]
"ChCHg00H | Acid undecanic | 305 | 280 |
" CHyCH)COOH | Acidlawic | Acd dodecancie | 44 | 200 |

" GHy(CHy),CO0H | Acid myistie | Acid tetradecanole | 54| 251
T CHy(CHJuCOOH | Add paimitic. | Adid hexadecanoie | 63 | 267 |
"UCH(CH)COOH | Addstearic | Addoctadecanoic | 2. | 83 ]
C¢He—CH,~COOH Acid phenyl acetic | Acid 2-phenyl etancic | 767 | 265

- 14.1.2, Phuong phap diéu ch&

 Acid carboxylic ton tai khéa phd bi&n trong ty nhién:
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~  dang t do: acid formic c6 trong kign, acid acetic do 1én men alecl
ethylie, acid butyric do 1én men glucid...

- O dang két hdp: ester (glycerid).
DE diéu ché acid monocarboxylic no, c6 thé ding cc phudng phap sau day:

14.1.2.1. Oxy héa alcol bdc nhat, aldehyd, ceton, hydrocarbon

Cac tac nhan oxy héa 13 KMnO, (trong méi trudng acid hoie kigm), CrQ,,
HNO,, Ag,0, peroxyd...

0] [O]
RCH,OH —> R-CH=0 -——» R—COOH

R-CO-R' + R“C-0-0-H —— R-COOR' + R“-COOH
H*
H,0
R-OH + R-COOH

' 0
Thide:  (O)cron — s (O)-coon

— Ozxy héa alken: phan ti olefin bi b gay § lién k&t dsi tao ra 2 acid:

[0
R~-CH=CH-R’ —-—il-— R-COOH + R-COOH
= Oxy héa alkan: dot héi nhiét 4§, &p sudt cao va cé mit chat xide tde nhu
mudi mangan, molypden, vanadi...
P
R_CH3 + 3/2 02 _"_—)" R'_COOH + Hzo
Xiic tdc
Ngu#i ta sit dung phan tng nay dé chuyén cac alkan 1a nguyén liéu ré
tién, d& ki€m (ti ddu m3...) thanh cac acid béo cao diing trong viée didu ché xa
phong hodic chit béo nhén tao.
- Oxy héa alkyl benzen: Ar~R ———»  A;—COOH
hoac K2Cr207

. K,Cr,0,, H,S0O
Thi dl}.’ , OZN_©_CH3 1D 2 ‘." 2 4;: OzN—©—COOH
un nong

14.1.2.2. thiy phdn hgp chdt nitril

Thuy phén hop chit nitril bing acid hoic kidm 1 phuong phép téng hop
t3t nhét, thudng ding trong phdng thi nghiém,

Hzo NH NI'IZ' H20
R-C=N ——— R-C*% — R—CZ —» R-COOH + NH
: H* hay OH CiOH ’ S0 : ?
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Thi du:
KOH
CH;~CH,-CHy-CH;~C=N + 2H;0 —> CH;-CH;~CH,-COOH + NH,OH
: H,50,
@-CHZ—CEN + HO ———— _@—cm—COOH + NH,OH
: 100°C, 3 gidy -

14.1.2.3. Tdc dung cdc hdp chédt co kim véi carbon dioxyd
H,0
RMgX + CO, —» RCOOMgX —;I—;— R-COOH + Mg(OH)X
H,0 .
RLi + €O, —= RCOOLi _I-I"‘-) R-COOH + LiOH

Thudng ngudi ta cho dung dich hgp chéit cd kim vao "nudc da khd" (tuyét
carbonic) nghién nhé va khudy trén manh.

Thi du:
COOMgRr

Br MgBr COOH
Hy CHy Mg H; CH; o, Hs CH; g0 Hy CH,
— —_— —-
H*
3 3 H; 3

14.1.2.4. Thuy phdn ester, clorid acid, amid
— Thiy phén ester véi xic tac acid, hojc kiém:
RCOOR' + HO —— RCOOH + R'OH
Phan tng nay dudc st dung dé diu ch& céc acid béo cao tit chédt béo.
— Thiy phén clorid acid, amid:
RCOCI + HO —— RCOOH + H{O
, RCONH, + H,0 ——> RCOOH + NH,
14.1.2.5. Tong hgp tit carbon oxyd

— Khi dun néng natri alcolat véi carbon oxyd dudi ap suét, ta thu duge
mudi natri cia acid carboxylic:

RONa + CO —— RCOONa — RCOCH

— Cé6 thé dun néng alcol véi carbon oxyd & 125 — 180°C, 4p suit 500atm, c6
mit xic tic BF; va mét it nude:

-ROH + CO — RCOOH

- Trong céng nghiép, ngudi ta c6 thé didu ché acid béo bing cach dun néng
olefin véi carbon oxyd va hoi nude dudi 4p suit, 3 nhiét d6 300 » 400°C,

¢b mit xie tic (nhu acid phosphoric):
s ( id phosphoric) http://tieulun.hopto.org



CHFCH, + CO + H,0 —>  CH;~CH,-COOH
+ CO ¥ HO —» CH;-CH-COOH

CH3—' CH=CH2
CH;

14.1.2.6. Téng hop tixgster ciia acid malonic -~

Ester ctia acid malonic (thudng dung la ethyl malonat) tic dung véi din
chidt halogen (RX) xdc tic base (alcolat: C,H;O") tao ra cic acid carboxylic
mach thing hodc phén nhénh tay thugc vio su lua chon d&n ch4t halogen:

Nal 1} Na
RX + CH,COOCH,) —O—Cl—Hi RCH(COOGH,), —ﬁi
Pun néng 2) Dun néng
—» RCH,COOH
NaOGH, 1)H,0, H

RX + R'CH(COOGH) ——=3 RR'C(COOGH)),

—— RR'CHCOOH
Qua trinh phan ing x4y ra nhu sau:

- Khi ¢6 xic tac base (C,H;0"), ester malonic chuyén thanh tic nhan ai
nhan ~ CH(COOC,Hy), va sau d6 tac dung véi din chit halogen (RX). Tiép theo
14 qua trinh thiy phan ester va decarboxyl héa d€ tao thanh acid carboxylie:

CH:(COOGH;s): + GHO® — ~CHODOGHs) + GHOH
‘CHOOOGHs), + RX —— RCH(COOLCH:: + X
RCH(COOC:H:) + 2H:0 >  RCH(COOH), + 2GHOH

Decarboxyl héa _
RCH.COOH

e —
2) Bun néng

RCH(COOH,
14.1.2.7. Téng hgp tit ester acetoacetat va cyan acetat

NaOG,H, -
RX + CH;~CO~CH;COOC;Hs ——23 CH;—CO-EHCOOCsz
——L’F_b. /O
hoacoH:  RCHCS gy

R _ }
RX + CH;—CO—CHCOOC:H; &O_Czih,_ CH;—CO—C—COOC;H;s

D - L
hoacOH- R %H C‘/‘OH

R
NCCH-cooCHs 2% ne dy-coocss

1) H* hoic OH" -0
2) Dun néng RCHZC:QH
http://tieulun.hopto.org
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Phuong phap nay c6 thé thu dude cic acid cbé cdu tao tuy ¥, tuy nhién
trong san phim c6 thé 14n aceton.

14.1.8. Tinh chat vat 1y
Do ciu tao ciia nhém carboxyl, nén acid ¢6 kha nang tao thanh lién két

hydro bén vﬁng hon cd alcol (vi lién két O-H trong phén t acid phén cyc
manh hon), vi vay né anh hudng rit lén dén tinh chat vat 1y cta acid.

Thuc L& & trang thai rin va 1ng, vé co ban acid carboxylic ton tai & dang
dime vdng:
Qs H—0O
Y,
R-—C< ;C—R
O—HeO

Trang thai dime nay duge bdo todn véi mét mitc d§ nhat dinh ngay &
trang thai hoi va ca trong dung dich lodng.

& didu kién thudng, cic acid thdp 1a chit long linh déng, khéng mau, mii
xoc kich thich. Tit acid 5-11C la chat long sanh nhu ddu. Céc acid cao 14 chit
rin khéng mui. Acid thom déu 1a chat rin.

Db s6i clia céc acid cb cdu tric mach thdng ting 1én khi s carbon trong
phan tit tang. Céc acid c6 s8 carbon chin ¢6 nhiét d6 néng chay eao hon acid ¢é
s& carbon 18 trudc va sau né (do c6 sy khéc nhau trong céu tric tinh thé).

Cac acid mach hd thap (acid formie, acid acetie, acid propionic) tan vé
han trong nude, d6 14 do chc phén t nude cb thé solvat héa nhém carboxyl
(nhém carboxyl 12 nhém thén nude - hydrophyl) tao lién két hydro:

/o voe H—O sss H—O\
R—C C—R

\O—H aae I?[_H ...0/

Khi chiu dai mach carbon ting va mic d8 phan nhénh cta géc R tang
1én thi db tan gidm di nhiéu. Cac acid c6 s8 carbon > 11 hoan toan khéng tan

trong nude.
*P_hd’ héng ngogi ciia acid monocarboxylic no: déi véi nhém chite -COOH
cd cac dai hdp thu dic trung sau:

Veep Clia acid monome (8 trang thal hoi hay trong dung dich lodng) c6 tdn
s8 trung binh 1& 1790 ¢cm™, cdn Vo- o clia céc acid dime (@ trang thai két tinh
hay trong dung dich d#c) ¢6 tdn s trung binh 1 1710 + 10 cm™

vy cua acid monome ¢6 tdn sd trung binh 3500 - 3570 cm™? (itng véi
nhém —OH ty do).

Con vgy cla acid dime c6 tdn s& khodng 3000 cm" va dai hdp thu rong,
diéu nay ching to sy tao lién két hydro giita hai phén ti acid.
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— Trong viing tit ngoai: nhém carboxyl hap thu & bude séng ngin nhifu hon
so vdi nhém carbonyl.

Thi du:
A‘ smu
CH,COOH ;, 197 nm 60
CH,CHO 293 nm 12

14.1.4. Tinh ch4t héa hoc

Nhém carboxyl 13 t8 hdp ctia hai nhém carbony! (C=0) va nhém hydroxyl
(OH). Hai nhém nay c6 anh hudng 1in nhau rit manh do sy lién k&t ctia
ocbital 7 va cép electron khéng lién két cta oxy trong nhém OH. K&t qua la
lién két O-H clia acid y&u hon so véi alcol, va dién tich duong (8*) ctia carbon
trong nhém carboxyl nhé hon so véi aldehyd.

R—{gwﬂ — R—C%‘S-_H R—cgg
' Acid Aldehyd

Nho6m carboxyl va gbe R cfing ¢6 dnh hudng qua lai 14n nhau.

Da s8 céc phén ing clia acid carboxylic thé hién trong boh loai phan ing sau:

0 R—cfo , Phén iing 1am &4t lign két O-H: sy phan ly acid,
O—H tao mudi véi kim loai...

Phin tng x4y ra & nguyén tit carbon cia nhém

5 R—Cgb carboxyl: da s6 cdc phdn ing nay la tin cdng

: O—H nucleophyl clia the nhanY vao nguyén td carbon

(--Y ctia nhém carboxyl, tigp theo 14 sy cit dut lidn két

C-0 tao thanh ester, acylelorid...
N . Decarboxyl hod, thi du: phdn tvng dién ly theo

3 R-i—Cf Oa—H Kolbe - dién ly mudi natri hay kali cia acid
i i carboxylie. '
_0 - .
4. R—CH,—CZ OH Phan tng th€ 8 nguyén tit C,, thi du: th& hydro &
}{ C. bing halogen.
2

14.1.4.1. Phédn ing lam dit lién két O-H

a. Tinh acid:

So véi cac acid v cd nhu HCl, HNO,, H,80, thi cic acid carboxylic 1a
nhiing acid y&u. Hing s6 phén ly acid cta ching chi khoang 10™® trong dung
dich nude.
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RCOOH + H0 === RCOO" + HO"

“ [RCOO'][H,0*

o HHOT o
[RCOOH]

Tuy nhién, luc acid ctia acid carboxylic con manh hon nhiéu so véi aleol:
K, ctia acid acetic manh g&p 10% so v6i K, ctia ethanol.

Tinh acid cta acid carboxylie ¢ thé duge gii thich nhu sau: oxy cta nhém
C=0 trong nhém carboxyl c6 d6 4m dién cao, gdy ra su chuyén dich dién ti vé
phia né, do d6 1am cho lién két gida Hva O ctia nhém O-H bi phén cye, cap dién
t% caa lién két lach vé phia oxy, v H dé dang tach ra dudi dang proton:

R—C<0O<H _— R—-F—O' + H*

Bang 14.2. Gia trj pKa cla mét s6 acid

Acid pKa Acid pKa

Formic 3,75 Pentanoic 4,86
aeetc | ate | Benzeic | a7
""" oo T hwrT  henylmcetie. | 426 |
""" v e R

Su c6 mit clia cic nhém thé & gdc R, Ar, ¢6 4nh hudng rd rét dén lyc acid:

— Cac nhém hit dién t (c6 hidu Gng -I) ]am ting luc acid cta acid
carboxylic, do &nh hudng cdm ing clia nhém nay.

X< CHy—C=~-0<H

Th{ du: khi thay th& H trong géc CH, ca acid acetic bing cic nhém thé:
halogen, nitro, nitril.... )

Acid pKa

H,C—COOH 476
Nececiecoon | 247
"""" omectecoott | 1
aeamecoon | 065

Né&u thé ca 3 nguyén tit H trong nhém CHj clia acid acetic, tao ra acid
tricloacetic, ¢6 tinh acid manh gin nhu acid v6 cd (K, = 3,0.107).
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— Ngudc lai, cac nhém thé day dién tl (c6 hiéu ung +I) lam giam hie acid
(céc acid c6 mach carbon cang dai, tinh acid cang giam).

Acid pKa

H—CQOH 3,75

CH;~COOH 4,76

CHsCI‘Iz"’ COOH . 4,87
CH;

CH:;“‘ -COOH 5,06
3

Hing s§ phén ly ctia acid benzoic bi&n ddi theo ban chdt va vi tr{ cée
nhém thé,

Bang-14.3. Gia tr] pKa clia mét s8 acid benzoic c6 nhém thé

Vi Nhom the  CH, OCH, OH cl NO,
Para 4,37 4,47 4,54 3,98 3,43
CMeta T a2t | 400 | 408 | 383 | 349 |
Tomne T 301 | - 409 | 208 | 204 | 247 |

b. Acid carboxylic tdc dung vdi kim loai, oxyd kim logi, hydroxyd kim loai
va mubi cla acid yéu:
Khi d6 nguyén tit hydro duge thay th& bing kim loai:
2RCOOH + 2Na — 2RCOONa + H,
2RCOOH + Mg0  —> (RCOO)LMg + H,0
RCOOH + NaOH —> RCOONa .+ H,0
2RCOOH + NaCO; —> 2RCOONa + H,0 + CO,

Tuy nhién, vi 12 acid y&u nén muéi carboxylat clia kim loai kiém thiy phan
manh trong dung dich nuéc va bj acid v6 co ddy ra khdi musi clia chiing.

RCOONa + H,0 ===  RCOOH + NaOH
RCOONa + HX ——>  RCOOHhtip:Aieuld¥abopto.org



c. Acid carboxylic tdc dung vdi cde amin, tao muébi:

- ®
RCOOH + RNH, — RCOO® + R'NH,
_ d. Tdc dung vdi diazomethan tgo methyl carboxylat:
RCOOH + CHN, —_— RCOOCH, + N,

Cd ché& phén dng:

0 (0]
@
R—-&—O’lH + CHy=N=N —— R—&—Oe + CH3—N=N

o 0 ‘
Rbio® AN — r-GocH; + N,

14.1.4.2. Phédn ing xdy ra é nguyén ti carbon cia nhom -COOH

Nhém carboxyl phan cuc, nguyén tii carbon cia nhém carboxyl tich mot
phin dién tich duong (do sy phén cyc cta néi d6i carbonyl va do su chuyén
dich d6i dién tit khéng phan chia ciia nhém oxy trong nhém hydroxyl - hiéu
fing lién hop p, 7). Nguyén ti carbon cé thé nhéan sy t&n céng nucleophyl caa
mdt s8 tic nhin va thudng céc phin dng nay ding acid lam chat xue tac. Vai
trd ctia acid 1a lam ting mAt d6 dién tich dudng trén nguyén td carbon clia
nhém carboxyl, tao didu kién cho sy tén cdng nucleophyl cua tic nhan . Tiép
theo 6 thudng xay ra sy diit lién két C-OH, ho# tra lai chit xic tic va cho
sdn phdm cuéi cing.

a. Phdn itng ester héa:

Acid carboxylic tic dung véi alcol véi sy c6 mat cta acid v6 ¢ manh lam
xiic thc thi tao ra ester. Phan dng ester héa ¢6 tinh thuin nghich va thudng
dung H,S0, dic ho#c hydroclorid khan lam xdc tac.

: H,S0
RCOOH + ROH === R-COOR + H,0
Cd ché& phan ting nhu sau:
®oH OH : H
H* R'OH
R-C-OH === [R—é—OH - R-(':—OH] = | R- *OH] .
. R(%I
OH -H,0 ® H,0
- R—C—gﬂz _— [R-C=OH] =X~ R-C=0 + H,0%
R RO OR'

. Nh& phudng phap nguyén ti danh ddu, ngudi ta da chitng minh duge
ring: trong phén tng ester héa thi OH cla acid carboxylic va H ctia aleol duge

tach ra, tao phén ti nudc:
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) 0
I 13 If 18
R-C-OH + H-O-R' , === R-C-O-R' + H,0

Riéng véi aleol bac 3 trong phén dng ester héa thi OH cta alcol va H clia
acid carboxylic duge tich ra dé tao phén td nude.

b. Phdn ing tgo halogenid acid (acyl halogenid)

Acid carboxylic phan ing véi phosphor pentaclorid, phosphor triclorid,
thionyl clorid s& tao thanh acyl clorid do sy th& nhém OH bing clor:

0 o)

R-C7 PCL —> R~ POCl, + HCl
CiOH + 5 C<Cl + 3

R-c(/O + socl, — R—cfD + SO, + Ha
OH 2 Cl 2

Thi dy:
cercng + PC,  — cﬁﬁs—cfgl + POCL, + Ha
| Benzoyl clorid o
¢. Phdn ing tgo amid: Téc dung véi amoniac
RCOOH + NH, —» RCOONH, —» RCONH, + H,0

Co ché& phan ting:
Q ge :NH, i’e gﬁe
R—C-0-H <> R- ;g—_y—» R~C-OH <= R-CQH, ==
@ @ ]
NH; NH,
o}
== R-CZ + H,0

NH,

14.1.4.3. Phdn itng khit héa acid carboxylic

Acid carboxylic khé bi khit héa bing hydro c6 mit xte tic kim loai, ciing
nhu bing tac dung cla natri trong alcol. Nhung khi tac dung véi LiAlH,, ¢6
thé khit hoa acid thanh alcol bac 1.

LiAlH,

RCOOH RCH,0H
H*,H,0
Thi du:
CH,=CH-CH,~COOH --H—-L‘i ‘]':B CH,=CH-CH,—CH,OH
. + 42
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Phén ting x4y ra manh liét, giai doan ddu cé su tao thanh mudi phic ctia
nhém va tach hydro:

(0] 0]
R-CZ + LiAIH, —> R-CZ H
C:OH ) “OAIH;Li :
Tiép theo x4y ra su di chuyén cta jon hydrid tit nhém dén carbon, k&t
qua tao thanh aldehyd sau dé thanh alcol:
Rooc® B>  RrcHO —E»  RCHOH
Thuc ra san phdm phan ting 13 phitc alcolat nhém. Khi thiy phin phic
nay bing dung dich acid, ta dugc alcol: :

4RCOOH + 3LiAIH, —> [(RCH,0),AllLi + 4H, + 2LiAlO,

. H+; HZO 3+ s
[(RCH,0)AlILi ——%» 4RCH,0H + AI* + Li
—~ Khi dun néng l4u acid carboxylic véi acid hydroiodic v& mét it phospho
dd, sé tao thanh parafin.
— Ciing c6 thé khit acid carboxylic dén hydrocarbon bing cich dun néng
dudi Ap sudt, c6 mit chét xiic tdc nickel:
Ni
RCOOH + 3H, —P)-

14.1.4.4. Phdn iing decarboxyl héa acid carboxylic

Trong nhilng didu kién nhat dinh, céc acid carboxylic c6 thé bi
decarboxyl héa (loai di duéi dang CO,). Mitc d6 dé dang cta su decarboxyl héa
phu thudc nhiéu vao ban chit ctia acid. D8i véi mot s8 acid, phan ing xay ra
khi dun néng, mudi natri cia ching véi sy c6 mit ciia vi t61 xiit:

RCH, + 2H,0

f 0 NaOH, CaO
CH;E—C(’ fIg T CH, + CO,

Khi ¢6 mat trong phan ti acid nhitng nhém th& hit dign td (c6 hiéu
tng -I) lién két véi C,, acid bi loai nhém carboxyl d& dang.

Thi du: cic acid sau, khi dun néng 8 nhiét dé 100 - 150°C s& xay ra
decarboxyl héa:

0,N-CH,-COCH Acid nitroacetic
HOOC-CH,-COOH Acid malonie

=C-~CH,~-COOH Acid cyanacetic
H,C-CO-CH,-COOH Acid acetoacetic
CI,C-COOH Acid tricloacetic _
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~ Acid thom c6 nhitng nhém hiit dién tit & vi tri ortho, para déi v&i nhém
carboxyl, lam d& dang cho sy decarboxyl héa:

COOH
O,N NO, H,0,H* O,N NO,
DA 3 @ + €O,
Dun séi
NO, NO,

- Phan tng loai nhém carboxyl cdn ¢ th8 xay ra khi dién ly mudi natri
hoge kali ctia carboxylic (phén ting dién ly theo Kolbe):

2RCOOPNS + 2H0 ——> R-R + 200, + NaOH + H,
[V ——. —— D

An6t Catot

- Phén tng tao ceton: khi dun néng muéi kiém thd cla acid béo hosc cho
hei acid di qua thori oxyd, mangan xay ra phan ving tao ceton, aldehyd:

R—CCo ..
/! O\ P - .
/oo —— R-CR + CO,
R T:’(\ "'rr
R—Co...
PR N te
Ca/ —————>  R—CHO + CaCO
/ 0/ ," 'rh02, Mno—z 3

......
— i

- Phan ing Hunsdiecker: 12 phan iing decarboxyl héa muéi bac cia acid
carboxylic, khi ¢6 méit halogen:

CCl, khan
R-CO0OAg + B, ———> R-Br + AgBr + CO,
. 76°C
Phan {ing nay c6 thé xem nhu phén ting thoai bién cla acid carboxylic va
c6 thé diing d€ téng hop alkyl halogenid. Phan iing nay it ding do khé didu
ch& mudi bac khan. Tuy nhién, cé thé dat két qla t&t khi ding acid hifu cd va
thiy ngin (II) oxyd lam chét xde tic:

HgO
{>—C02H + Br —_— I>—Br + CO, + HBr
1 ca,16C ’

14.1.4.5. Phdn ing cia géc hydrocarbon
a. Phdn ing ¢ nguyén tiz C, clia acid carboxylic: Phan ting halogen héa
gc alkyl. http://tieulun.hopto.org



Do hjéu fing sidu lién hgp véi nhém carbonyl, nguvén tt H, trong goc clia
acid d& bj thay thé& bdi halogen. Phan tng tién hanh t6t nh4t khi c6 mit mét
lugng nhd phosphor dé (phan ing Hell - Volhard - Zelinskii):

Br,/p Br,/p
R—CHZ—;KCOOH — R-CHBr-COOH ——> R-CBr,~COOH

Phan ing clor héa x4y ra theo co ché gdc, xdy ra chi y&u § vi tri p vay va
mét Iugng nhd sén pham thé & vi trf a:
CH,—CH,—CHCI-COOH  (5%)

a .

CHy—~CHy~CH;~COOH — : CHy—CHCl—CH,~COOH  (64%)
v

CICH,~CH,~CH,~COOH (31%)

Din ch&t o-halogeno acid rat d& dang tham gia phan dng thé halogen
bing céc tic nhan nucleophyl nhu: CN-, HO™, I", "NH,... theo cd ch& 8y2. Vi
viy, cb thé ting dung d€ didu ch& nhiéu loai din ch&t khéc nhau cia acid:

CH;—CH(OH)—COQH

L } o
CH;—CH,~COOH —> CH;~CHI-COOH —»> CHj— CH-COOH
fav Ho @
CH,—CH(CN)—COOH ——» CH;—CH-COOH

JOOH
b. Phdn ting oxy héa:

Nhin chung céc acid carboxylic tuong d61 bén véi cic chit oxy héa. Tuy
nhién, khi tac dung lau chat oxy héa manh véi acid s& din dén sy phén huy acid.

.~ Phan itng oxy hda nhd xtic tic men tao acid B-oxocarboxylic déng vai tro
quan trong trong chuyén héa chat béo.

Men
R—-CH,—CH,—COCH «——>»  R~CO-CH,—COCH
acid B-oxo carboxylic

— Dung dich H,0, loing oxy héa cham acid béo & vi tri B tao ra oxy acid, rdi
dén cetoacid.
H.O,

R-CH~CH;-COOH ——> R-CH-CH,~COOH —
H,0, H
——> R-C—CH,~COGH
- Ché&t oxy hoéa la SeQ,, tao ra acid a-oxocarboxylic.
R-CH,~CH,~COOH + S0, —> R-CHZ—IC—COOH + HO + Se
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¢. Phdn itng vao géc hydrocarbon thom:
— Phén dng th& 4i dién t& (Sp): nhém —COOH hit dién tit 1am gidm hoat
tinh ctia nhan thom. Cac phan Ung thé 4i dién t 8 x4y ra 0 vi tri meta:

Thidw:  coon COOH

@ HNO,, H,50, @
—_—-
te NO,

— Phan fing hydrogen héa nhin thom: xdy d& ding hon so vdi si hydrogen
héa hydrocarbon thom.

Thi du: khi hydrogen héa acid benzoic, tuy theo &iéu kién s& céng hdp 4
hay 6 nguyén td hydro véi sy tao thanh acid tetrahydrobenzoic hoic
hexahydro benzoic.

+ 4H +2H
cHCOOH —— CH,COOH —— CH,CO0OH

Ngoai cac phan ting trén, acid carboxylic c6 thé tham gia cac phan ting
tao thinh din chit ciia chiing: amid, nitril, anhydrid:

- Khi dun néng mudi amoni cua acid béo, s8 téo thanh amid:
O O
R-CZ — R-CZ + HO
ONH, NH,

Khi dun néng tiép tuc véi P,O,, s& tach ra phén tit nudc thit hai, tao
thanh nitril:

0
R-CZ —_— R-C=N + H,0
NH,

—~ Khi dun néng vdi hgp chét hit nuée manh (vi du: P,0O,), hai phan tit acid
mét médt phén ti nude, cho ta anhydrid:

R— /,.9___, 8]

IOH | -HO R-C,
oH| R—

R_Q\OL“J C-<~_0

14.1.5. Ch&t dién hinh
* Acid formic (acid methanoic): H-COOH

Acid formic 14 acid monocarboxylic don gidn nh4t, 14n ddu tién thu dudc vao
thé& ky XVII tit kién dé (formica rufa) biing cach ct vdi nudc. Acid formic kha phd
bién trong thién nhién, véi higng nhd trong céc loai déng vat va thuc vat.
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- Trong phdng thi nghiém, ¢6 th& diéu ch& acid formic bing nhiéu cach: oxv
héa alcol methylic, formaldehyl, thay phin cloroform, decarboxyl héa
acid oxalic... . .

cl OH
3NaOH L _Ho o
H-C50 ——» H-CC0H 2> H-Z

~ Trong céng nghiép, acid formic duge diéu ché& bing cach dun néng natri
hydroxyd véi carbon mono oxyd 6 120°C va 4p sudt tit 6 - 10 atm.

NaOH + CO —_— HCOONa
Sau'd6 cho tic dung natri formiat véi H,80,, rdi c4t acid formic duge giai
phéng ra.

Acid formic 1a chat I6ng, khéng mau, linh déng c6 mii hang kich ing
manh, &n da, s6i  101°C tan trong nuéc véi bat ky ty 18 nao.

Khéc véi cac acid khac ctia diy déng ding, acid formic ¢6 mét hydro gén
vdi nhém carbonyl, vi vy né cé tinh khit manh (nhém aldehyd).

..............

Nhém | O/ | Nhém
aldehyd H H‘*“Q/BJ_H; acid

Acid formic bi oxy héa ngay ¢4 véi nhitng chit oxy héa nhe nhu thuée thi
Tollens va thuéc thit Fehling, tao thinh CO, va H,0.

o (O] o :
H—-CZ —> HO—CZ —> (O, + H,0
C<0H C<0H : ’

Khi dun néng vdi H,S0, dic, acid formic bj phan hiy thanh oxyd carbon
va nude. Phan dng nay dung dé difu ché carbon oxyd tinh khiét.

Acid formic duge diing trong céng nghiép thudc da, va trong céng nghiép
dét 1am ch&t xt Iy nguyén liéu trude khi nhudm vai sdi.

* Acid acetic (acid ethanoic): CH,—~COOH
Acid acetic duéi dang ddm, dugc bi€t d&n tit thoi thugng cd va phan riéng
dude tit ndm 1720,
— Acid acetic dugc diéu ch& trong céng nghiép bing cach oxy héa
acetaldehyd bing oxy ctia khéng khi, c6 mit mangan acetat lam xie tac.

120,
———  CH,COOH

H,0
CH=CH — CH,CHO
— Phuong phép ¢3 dién didu ch& acid acetic 14 c&t khan g8. Ch4t 16ng ngung
tu thu duge chita 10% acid acetic, dem trung héa bing véi (tao calci

acetat 14ng xudng), c4t tach nhiing ch&t d& bay hdi (methanol, aceton).
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Sau dé cho acid sulfuric vio va cit, ta dugc acid acetic. Cling c6 thé dang
dung méi hitu cd (ethyl acetat hoéc isopropyl ether) dé chiét acid acetic.

- Lén men ddm dung dich alcol ethylic:

. Mycoderma aceti
CH,CH,OH% + 0, —— — & CH,COOH + H,0

Bing phucng phap nay thu duge dung dich acid acetic 3 - 15%.

O nhiét d6 thudng, acid acetic 14 chit léng khéng mau, mii d4m manh,
s6i § 118°C. Acid acetic khan, déng dic & 16°C thanh tinh thé, Ngudi ta goi
acid acetic khan 14 acid acetic bang hay acid acetic k&t tinh duge.

Acid acetic tan trong nudc véi bat ky ty 1& nao, tan trong alcol, ether,
benzen, khéng tan trong carbon disulfid, bén véi tic nhan oxy héa.

Acid acetic duge tng dungarc}ng rai trong cong nghiép héa hoe: lam dung

mdi, diing € diéu ch& aceton, tdng hop chit thom, pham nhudm...

*Acid n-butyric: CH,CH,CH,COOH

La chét léng khéng mau, mui khé chiu, s6i d 162°C, tan trong nudc, alcol,
ether. U trang thai tu do, acid butyric ¢6 trong bép thit, mé hai va phén déng
vat. O trang thai két hgp, acid butyric ¢6 trong thanh phén cita bo.

Acid butyric duge st dung dé didu ché ester lam chat thom, dung méi,
chit héa déo...

# Cdc acid béo cao:

Céc acid béo cao thudng tén tai & dang ester véi glycerin (glycerid). D6 1a
cac chdt: ddu thuc vat, ma déng vat. Phd bign nhat 1 acid caproic (10C) cé
trong bo va diu dita. Acid lauric (120), acid palmitic (16C), acid stearic (18C)
c6 trong md déng vat.

Acid palmitic dusi dang ester cetylic (n-CysH;,COOC(H;,) 14 thanh phin
chinh cia spermaceti (sdp ca voi), con dudi dang ester myrixylic
(n-CysH;,COOC,H,y) 1a mét trong nhitng thanh phén efia sap ong.

Khi thiy phdn d4u hay m3 bing ki€m, thu duge dung dich glycerin va
xa phong. Xa phéng 12 mubi cla cic acid béo. ' _

(:['IZ_O_CO“C17H35 CHZ—OH CE7H35COON3
CH—0-CO-CyH;; + 3NaOH —» CH—OH + C,H,,COONa
CHZ—O_CO'-CI 5H3I 7~ OH Ci5H3 lCOONﬂ

* Acid benzoic: C;H,-~COOH

La cht két tinh, mau tring, nhit d6 néng chay 121°C, d& thang hoa. &
lanh n6 hu nhu khéng c6 mii, hdi ctia ching c6 mii diic trung. Hoi va bui ctia
acid benzoic giy kich ing niém mac va giy ho. Sy hoéa tan cla acid benzoic
tang khi dun néng: ¢ 17,5°C tan 0,21%, & 90°C tan 11%.
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Acid benzoic ¢6 tac dung st tring nén duge st dung trong y hoc (dang
thudc md), trong céng nghiép dé hop.

Acid benzoic duge diing trong téng hop hitu co: didu ché cac din chit, céc
hop chat mau hitu co.
14.2. ACID MONOCARBOXYLIC CHUA NO
Acid chua no 14 nhiing acid ¢é chia néi d6i hay néi ba.
Tuy theo vi tri ctia lién ké&t dbi so véi nhém carboxyl, c6 thé phan loai:
- Acid o,B-ethylenic
- Acid B,y-ethylenic

B a ¥ 8
R—CH=CH-COOH ; R-CH=CH-CH,~COOH

Acid carboxylic chua no cé thé& lién hgp hodic khéng lién hgp. Acid
carboxylic chua no khong lién hgp bén hon acid chua no lién hdp.

CI‘I3 CH3
CH~C=CH-CH,~COOH <=  CH;—CH—CH=CH-COOH

14.2.1. Danh phap
— Danh phap IUPAC: goi tén hydrocarbon khéng no tuong tng thém tiép vi

ngil oic.
— M#t s8 acid chuwa no c6 tén riéng.
Thi du:
CH,=CH—-COOH Acid propenoic (acid acrylic)
CH;—CH=CH—-COOH Acid 2-butenoic
CH,—C—COCH Acid 2-methy] propenoic
Hs 5 (acid metacrylic)

14.2.2. Déng phan

Mot s8 acid monocarboxylic chua no ¢6 déng phén hinh hoe (déng phan
cis-trans): do vi tri khac nhau cla céc nguyédn ti hay nhém nguyén ti d8i véi
mit phing ctia lién k&t doi.

Thi du:
HiC_ COOH H,C_ H
H’C=C<H H’C=C<COOH
Acid isocrotonic (cis) Acid crotonie (trans)
: (chét 16ng, t°,, = 16°C) (ch&t rén, t°, = 72°C)

http://tieulun.hopto.org



Bang 14.4. Danh phap va tinh chat vét ly cla mét s6 acid

R . Danh phép Danh phip quéctd | U | %
o théng thuéng IUPAC ) | °¢) pKa
CH,=CH-COQH * JAcid Acrylic Acid Propenoic 12,3 | 142
CH,=C-COCH .
2 & Acid Metacrylic | Acid 2 - Methylpropenoic | 16 | 163
3
H3Cjc=c(H Acid Crotonic | Acid 2 - Butenoic (E) 72 | 189 | 4,60
H COOH
CH5(CH.)A (CH,)-,COO
‘)I:l,‘(_&C\/I‘:‘I Hy),CO0H Acid Oleic Acid 9 - Octadecenoic (7)1 14
CHy(CH. H
A ﬁl?c:q(m ),Co0H | A Elaidic [ Acid 9 - Octadecenoic (£)| 51
H. COCH id 3-
/C=C(H Acid Cinnamic a\z")’d 3 - Phenylpropenoic | 14c | 300 | 4.44

14.2.3. Phuong phap didu ché

14.2.3.1. Xa phong hoa cdc glycerid (ddu béo)
S& cho médt hdn hgp cac acid béo,

no biing céch c4t phan doan.

14.2.3.2. Tix halogenoacid, hydroxyacid
Béng cach tach loai X,, HX hoge H,0:

KOH/alcol
R-—CHZ—?H COOCH CHY)
X Zn
R- —}?{H—COOH (-_Z“nXZTb
H,50,,
R~CH,~CH-COOH .
H (' Hzo)

tit d6 c6 thé tach riéng cic acid béo chua

R-CH=CH-COOH
R—-CH=CH-COOH

R-~CH=CH-COOH
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14.2.3.3. Oxy héa alcol hodc aldehyd chia no

Br, . [0]
R-CH=CH-CH,OH -—— R'—CIIH—(I:H—CHEOH —_—

Br Br HNO;
#n/CH,0H
—» R-CH-CH-COOH ———» R-CH=CH-COOH

r

Ag,0
R—CH=CH-CHO e R-CH=CH-COOH

14.2.3.4. Tix ddn chét halogen chua no

Qua din chat nitril rdi thiy phan hoic qua hgp chit cd magnesi réi tac
dung véi CO,.

KCN 2H,0
R-CH=CH-CH)X —> R-CH=CH-CH,~CN ——> R-CH=CH-CH,~COOH

M 0,
R~CH=CH-CH,X ———> R-CH=CH-CHMgX —>
Ether khan

H,0 .
—» R-CH=CH-CH,—COOMgX -#- R-CH=CH-CH,—COOH

14.2.3.5. Phuong phdp téong hop acid a fethylenic

Cho aldehyd ho#c ceton ngung tu nhiing acid ¢6 nhém methylen hoat
ddng (ester clia acid malonic), ¢6 mét base hitu co (amin béc 2, bac 3) 1am chit

xtic tic theo phan ng Knoevenagel.
Phan ing xay ra theo 2 cich: (xtc téc: pyridin)

Ba
R—CHO + CH,CO,CH,), ——» R—CH=C(CO,C;Hs); + H,0 ()

CH(CO,C:Hs)2

Base
R-CHO + 2CH,(CO,CH —» R-CH=C{ + H,0(2
2(CO,CHy), ~CH(CO,C,Hs), - 2 ' @
Phan tng (1) ding lugng tuong duong aldehyd va diethyl malonat, phn
iing (2) diing du diethyl malonat.
Giai doan tiép theo 12 thiy phdn ester va dun néng dé decarboxyl hoa,

sé thu duge acid khdng no:

' COOCH - COOH
R-CH=CZ OGHs H,0 _HOL R—CH=C(COOH + 2C,H,0H

COOC,Hs
R—CH=c(COOH —»  R-CH=CH—COOH + CO,
COOH , 3
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(5 thé dang ceton thay cho aldehyd. nhiing nhém methy] phai duge hoat
héa hon: thay mét nhém carboxyl bing cdc nhém cé hidu ¢ng -M manh hdn
nhu —-CN.

Thi du:

P Pyridin
CH,CHO + CH,(C®OC,H,), —— CH;-CH=CH-COOH + CO, + H,0
60%
CN -H,0 _CN +H,0
H =
CE T M coocr, T O CoocH; v
COOH to
— (C =CZ CH3),C=CH-COO
CH=Ccoon  Toor  (CHsCsCH-coOH

14.2.4. Tinh chit vat Iy

Da 50 acid monocarboxylic chua no Ia chit 1éng. Céc chat ddu day déu dé
tan trong nudc.

Nhigt 49 néng chdy clia acid chita no thudng thap hon difm chiy cita acid
no tudng dng. Trong khi cdc acid no tit 10C trd 1én 1a chét rédn & nhiét do
phong, thi acid oleic C);H;;COOH cé nhiét d6 néng chay 1a 14°C va chi déng
d3c khi'lam lanh. ' ' ’ o ’ ‘

Céc acid chuta no véi s6 carbon ti 4 tré 18n c6 thé c6 déng phan cis-trans.
Cac dong phén nay khac nhau vé& hing s& vat 1j: déng phan trans cé d6 chay
cao hon déng phén cis.

Phé héng ngoai cta acid a,B-ethylenic ¢6 cic dii hap thu dic trung sau
d4y: Voo ¢6 tin s6 trung binh 12 1718 em™ (461 véi dang monome) va 1690 cm™
(d8i v6i dang dime). Sy gidm tdn s8 so véi acid no tuong ing la do sif lién hop
cla lién két dbi v6i nhém carbonyl, ve ¢6 tAn s8 1630 - 1660 cem™?, déng phin
trans thudng cé tin s§ ve cao hon dong phén cis (~ 10 - 20 em™). Do d6 6 thd
ding s6 liéu nady dé phan biét cdu hinh l4p thé cha nhifu acid chua no
«,B-ethylenic.

D61 v6i acid chua no c6 lidn két doi bigt 1ap thi phé héng ngoai clia nhém
carboxyl gidng nhu acid no, con ve.o: d61 v6i déng phan cis c6 tin s6 1660 cm™
(v&u), d6i véi déng phan trans dai h&p thu nay rat y&éu hosc hoan toan khéng
xudt hién. :

14.2.5. Tinh chat héa hoc

Tinh chét cla acid chita no bao gém tinh chét ciia nhém carboxyl vA ctia
lién két d6i. Tuy nhién, cic acid a,B-ethylenic (acid chua no lién hdp) ¢6 tinh
ch&t khic v6i nhitng acid c6 1ién k&t dbi biét lap.
14.2.5.1. Tinh acid

Céc acid a,B-ethylenic cé tinh acid manh hon acid no tucng dng. C6 thé
do kha ning gidi tda dién tich 4m cia ion carboxylat trong toan b hé théng
lién hgp 1am cho né bén han.
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14.2.5.2. Tinh chdt ciia nhém carboxyl
Acid khéng no c¢é kha ndng tao cic din chdt nhu ester, anhydnd acid,
halogenid acid, amid...

14.2.5.3. Tinh chdt ciia lién két déi .

Phin ‘Fing céng hdp vio néi déi (H,, X,, HX) dic biét dé dang & céc acid
a,B-ethylenic. Céng hgp HX thudng xay ra trai véi qui tic Markovnikov:

Thi du:

CH,=CH-COOH + H, —>  CH;—CH,—COOH
+
CH=CH-COOH + H,0 -S>  HO—CH,~CH,~COOH
CHy~CH=CH-COOH + HX —= CH;~CH-CH,~COOH
X
CH,=CH-CH,~COOH + HX —>» CH,X—CH,~CH,—~COOH

Véi acid chua no khéng lién hdp: do anh hudng cam {ing cia nhém
carbonyl lam ndi dé6i phin cyc v& phia nhém carboxyl - efng hgp HX (hose
H,0) trai véi qui tic Markovnikov:

CH2£CH->CH2—>(£:O —»  CH,X—CH,—CH,—COCH
XA OH
X HY
V4i acid chua no Yién hop: do khi n#ng céng hop 1,4 vao hé thing lién
hdp, giai doan ddu proton céng hgp vao oxy cita nhém carbonyl, ti€p theo tac
nhén X~ (hay H,0) tdn céng vio carbon mang dién tich duong tao san phdm
dang enol, cudi cling enol hd bién sang dang acid bén viing.
s &‘0 . gt <] OH - X
CH,=CH—- — CH,—CH= —
2 OH 2 Son
(0]

oH
XCH~CH=C{ |, —> XCH—CH~CC

14.2.5.4. Phdn ing oxy héa khit
Khi oxy héa bing kali permanganat trong méi trudng kiém, ta thu duge
dioxy acid.
R-CH=CH-COOH + [0] + H,0 —> R-CH-CH-COOH
ou o
Khi oxy héa manh hdn, n6i déi bi bé gy, tao ra cAc acid. Phan {ing nay

diung dé xac dinh vi tri cia lién két dbi. -
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Tuy nhién, trong phin iing oxv héa, ciing nhut khi dun néng véi kiém,
thuong xay ra su chuyén vi néi déi.
Thi du: khi oxy héa acid cleic, thu dudge acid palmitic va acid oxalic, do sy
chuyén vi néi déi § giai doan trung gian:
CHy~(CHy)7~CH=CH~(CH,);~COOH —» CHy~(CHy),;~CH=CH—-COOH

0
do, CH;~(CHp)~COOH + HOOC-COOH

14.2.5.5. Khit héa nhém carboxyl

Khi khit acid chua no o,B-ethylenic & dang ester bing natri trong ethanol
(phén tng Bouveault - Blalc), chuyén thanh alcol no tudng tng:

Na/C,H,0H
CH3—CH=CH"COOC2H5 — C.Hg"CHZ—‘ CHZ-CHon

Tuy nhién, néu ¢6 néi déi & xa nhém carboxyl, ta thu duge alecol khéng no
tudng Ung. .
Né&u dung LiAlH, lam tac nhan khi héa, nsi d8i o,B vAn dude bao toan.

14.2.6, Chit dién hinh
* Acid acrylic: CH,=CH-COOH

La chét 1ong cé mi khé chiu, tan trong nude véi bat ky ty 18 nao. Khi dé
yén, acid acrylic cfing bj triing hgp cham thanh chat rin.

Nitril cta acid acrylic, con goi 1 acrylonitril: CH,=CH-CN, 1a chit 14ng,
it tun trong nuéc. Do c6 hé théng lién hop trong phéan tit nén ching d& tham
gia céc phén iing tring hop, cfng hdp hay déng tring hop véi cic chit khae.
Sgi tong hp tit acrylonitril mang tén 1A s¢i orlon, nitron. Sdn phdm déng
tring hgp clta acrylonitril va butadien c6 tén goi la cao su Buna.

Ester ctia acid acrylic va alcol methylic, ethylic ¢6 kha ning trung hop
thanh céc loai thiiy tinh hitu cg.

* Acid metacrylic: CH,=C—COOH
H;
Acid metacrylic 1a ch4t 1ong khong mau, déng dic 3 15°C.

Polyme héa methyl metacrylat thu dude polymethyl metacrylat, tén
thuong mai "perspex”, d6 1a thiy tinh hitu cg trong sudt, ciing.

* Acid oleic: C;H,,COOH (acid 9-octadecensic (Z)

Acid ocleic & dang déng phan cis (Z), tén tai 3 dang ester véi glycerin, c6
trong thanh phdn ctia hiu hét chat béo thidn nhién, déc biét ¢6 nhidu trong
déu oliu va diu huéng dudng.
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Acid oleic 1 chit 1éng, sinh, khéng mau, khéng mui, s6i ¢ 223°C/10mmHg,
do chay 14°C.

Dudi tac dung cia acid nitro, acid oleic déng phén héa thanh acid elaidic
(E), néng chay @ 51°C.

H-C—(CH,);—CH, HNO, H-C—(CH,),—CH,
e e
H—C—(CH,);—COOH HOOC—(CH,);—C-H
Acid oleic (Z) Acid elaidic (E)

Bing phuong phép hydro héa xic tac Ni, ca hai ddng phén trén chuyén
thanh acid stearic C,,H;;COOH.

Muéi kiém ctia acid oleic d& tan hon muéi kiém ciia cic acid no khae, vi
vy x4 phong oleat dudc st dung d€ giat len da.
* Cde acid polyethylenic:

Tén tai duéi dang ester (glycerld) trong ddu thao mdc (ngd, lanh, béng)
vA trong cie chit béo ciia dong vat & bién.

- Acid linoleic: C;;H;;COOH (acid 9,10-octadecadienoic)
CH;—(CH,),—~CH=CH~-CH,—CH=CH~(CH,);—COOH

Trong cong thitc c6 2 lién két d6i, nén céd thé tén tai 4 déng phin hinh
hoc. Acid linoleic tach tit cha't béo (d¢ chay -5°C) 1a déng phén cis-cis.

— Acid linolenic: C;;H,,COOH (acid 9,12,15-octadecatrienoic)
CH;—CH,— CH=CH-CH,—CH=CH—-CH,—CH=CH—(CH,);—COOH

Acid linolenic tach tit ddu lanh (d6 chay -11°C), ¢6 cdu hinh cis-cis-cis.

Cac acid polyethylenic ¢6 "tinh mau khé" vi ching dé bi oxy héa va trung
hop héa va do d6 héa citng nhanh chéng. Tinh chat nay duoc sd dung trong ky
thuat sdn diu.

Ngudi ta nhan thdy tic dung ré&t t6t chia chit béo chita cac acid chua no
polyethylemc 1én sy chuyén héa cac chat lipid, protid va tac dung lam g1am su
tién trién cta bénh tang huyét ip va bénh xd vita déng mach. Vi the dé dé

phong va chila nhiing bénh nay, ngudi ta si dung ddu thue vat va.ch& phim
téng hdp Linetol (12 mdt hdn hgp ester ethylic clia acid oleic, acid linoleic va

chii y&u ctia acid linolenic).
Céc acid polyethylenic duge x&p vao nhém "vitamin F".

14.3. ACID DICARBOXYLIC NO

Acid dicarboxylic no 1a din chét cia hydrocarbon no chia hai nhém

carboxyl trong phén ti, céng thitc chung C,H,,(COOH),.
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14.3.1. Danh phéap

~ Theo danh phap IUPAC: ldy tén hydrocarbon no tucng dng (cling =&
carbon véi diacid), thém tiép vi ngit dioic. ) !

— Diacid con c6 tén riéng.

B

congwac | Sarhotdr | oanphap | €. [ ogunrong o
HOOC-COOH Acid oxalic Agcid etandioic 189 8,6
HOOC-CH,-COOH  [acimatote.  |pcd wopmnatoe | 158 | 7o
HOOC(Cl),-COOH |adasucomic  |acdondeis | 105 | o9
HOOCH(CHy;-COOH |ncaguate  |acapenanders | o | sve
HOOC(CH),-COOH |ncaaspe  |aoaromandos | 160 | 1a

14.3.2. Phuong phap diéu ché
14.3.2,1. Nguén géc thién nhién .
Mgt s8 diacid tén tai & trang thai tu do hay dang mudi trong thyc vat
nhu acid oxalic, acid malonic, acid succinie.
Acid oxalic ¢6 trong cd thé dudi dang sdi; acid succinic xuit hién trong
mot sG qua trinh chuyén héa; acid glutaric 6 trong md ciru.
pé téng hgp diacid no, ta dang nguyén liéu ban diu la nhing chat chita
hai nhém chiic c6 thé chuyén thanh nhém carboxyl.

14.3.2.2. Oxy héa polymethylen glycol (hai nhém OH & ddu mach) hay
dialdehyd :

(o)
HOCH,;—(CH,),—CH,0H oI HOOC—(CH,),—COOH
CHO—(CHp),—CHO  —>  HOOC—(CH,),—COOH

14.3.2.3. T dén chét dihalogen, hay halogenoacid

Bing cach tac dung véi KCN chuyén thanh nitril, sau dé hydrat héa
thanh acid:

2KCN H,0
I<(CHpy-1 — NC~(CHp,-CN —> HOOC-(CH,),~COOH

2KCN ‘ H,O
Cl~(CHyp),~COOH ——— NC—(CH,),~COOH —> HOOC-(CH,),~COOH
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14.3.2.4. Téng hop tit ester malonat
» Téng hop acid succinic qua cde giai doan sau:

C,H,ONa g ..., CICH,COo0C H;
CHZ(COOC Hy), ———— [CH(COOC2H5)2]'Na e

1
(CZHSOOC)ZCH CH,~COOC,H; ;ﬁ" (HOOC),CH-CH,~COOH

150 -200°C
—— > HOOC-CH,-CH,-COOH

o Téng hop acid adipic theo so dé sau:

C,H.ONa . BrCH,~CH,Br
2CH,(COOCH); ———3 2[CH(COOC,Hy),]" Na* ——2»
1) KOH
(C;Hs00C),CH-CH,-CH,~CH(COOC,Hy), Z—;EI-
150-200°C

(HOOC),CH-CH,~CH,-CH(COOH); ——— HOOC—(CH,),~COOH

14.3.2.5. Oxy hdéa alcol vong hodc ceton véng

HNO,
—_— HOOC—(CH,),-COOH
10
Acid adipic
Cyclohexanon
OH HNO,
O —_— HOOC~(CH,);~COCH
tD
Cyclohexanol Acid adipic

14.3.3. Tinh chit vat Iy

Diacid no 1a nhitng chit rin két tinh, tan trong nudc véi ty 1& khac nhau
diacid c6 s§ carbon chén it hoa tan hon diacid ¢6 s& carbon 1&; 46 hoa tan g1arn

khi trong lugng phén ti ting.

Diacid ¢6 s8 carbon chin chay § nhiét d6 cao hon so véi diacid ¢6 s6 18

carbon trudc va sau né.

Phd hdng ngoai cia céc diacid no:

~ Vgoo €A acid oxahc khan hodc dihydrat ¢6 dai hap thu manh véi tdn s6

1690 - 1710 em™?

— Ve Cla acid ma]omc la dai hdp thu kép (dublet): v4i mot dai manh &

1710 cm™ va dai y&u hon d 1740 cm™.

~ Vg0 clia acid succinic c6 dai hdp thu kép & 1710 %‘: fmaniy) _ﬁ%pggpgcm‘l

(y&u).



- Cac déng ding cao c6 mot dai hap thu ve, v6i tin s8 tuong tu nhu acid
mono carboxylic no,

14.3.4. Tinh ch4t héa hoe

14.3.4.1. Tinh acid .

Acid dicarboxylic phan ly theo hai néc, va hing s8 phan ly § nic thit nhat
1én hdn née thi hai. O nhitng diacid ma hai nhém carboxyl gdn nhau, hing s¢
phén ly K, thudng 16n hon hing s6 phén ly ciia cac monoacid tuong ting, do
anh hudng tuong hé clia cdc nhém carboxyl.

Diacid pK,, pK..

Acid oxalic (2C) 1,27 4,27
""""" Acdmalonic 30) | 286 | sz
""""" Acidsucainic (40) | 4z T see ]
Addguteric(scy L TTTaE T
Ty R ast | s5 T

Acid dicarboxylic chiu 4nh hudng cia higu ting ~I cia nhém carboxyl thit
2. Hing s8 phan ly K, bé hon monocarboxylic tuong Ung 14 do: khi ion H* tha
nhit da phan ly, ion carboxylat RCOO" dugc tao thanh ¢6 hidu ing +I, lam
gidm d4 phan ly clia nhém ~COOH thit hai.

* Acid dicarboxylic tao muéi va cde ddn chdt:

Tudng ty nhu acid monocarboxylic, tuy nhién, do ¢6 hai nhém carboxyl
nén diacid cé thé tao hai loai din ch4t tiy theo mét hodc ca hai nhém carboxyl
tham gia phan ing.

— Monoester va diester:
HOOC-(CH,),-COOR Vi ROOC—(CH,),-COOR
—~ Monoamid va diamid: )
HOOC—(CH,),-CONH, va H;NOC-(CH,),-CONH,

— Monoclorid acid va diclorid acid:

HOOC~(CH,),-COCl v  CIOC—(CH,),~COCl

14.3.4.2.Cdc phdn itng ddc trung cia diacid
* Phdn &ng decarboxyl héa

~ Acid oxalic, acid malonic (va din ch4t alkyl) kém bén, khi dun néng dé
dang tach CO, tao thanh acid monocarboxylic:
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160 - 180°C
HOOC-COCH — H-COOH + C0,

140 - 160°C
HOOC-CH,-COOH ———> CH;-COOH + CO,

R
HOPC-C-COOH —%» R-CH-COOH + CO,

- Déi véi nhitng acid c6 hai nhém carboxyl cach xa nhau 4 hofic 5 nhém
methylen, néi chung bén hon acid oxalic v malonic, tuy nhién khi dun
néng manh c6 xie tic ciing ¢ kha ning decarboxyl héa tao thanh véng 5

hay 6 canh:
CH,—COOH
HC—72 3000C HCTR?
T e T c=0 + €O, + H0
H,C- CH,—COOH e tde  HyCeo dfz
Cyclopentanon
CH,—CH,—COCH CH,—CH
s T e 0 N
H,C —_ HZC\ C=0 + CO, + H,0
CHZ—CI'IZ_COOH CI'IZ_C 2
Acid pimelic Cyclohexanon

* Logi nude, tao anhydrid néi phén t
D61 véi acid succinie va acid glutarie, khi dun néng thudng mit nude tao
thanh anhydrid néi phin ta:

0 (0]
A o SO o
HZI OH 300°C BE C<O
OH
Hy -“C\<0 - K0) Hy “‘(0
Anhydrid succinic
O ' 0]
CH,— CH,—C”
< g Cgon 300°C & 2N
AN OH  (-1LO) N A
CHZ—cgo : CHZ-—Q\O
Anhydrid glutaric

* Phdn itng thé d nguyén ti C, (téng hgp malonic)

0 cac acid dicarboxylic véi cic nhém carboxyl & cich nhau tit hai nhém
methylen trd 1én thi phdn tng th€ H, & cic nhém methylen o xdy ra théng
thudng nhu monoacid. Tuy nhién, d acid malonic HOOC-CH,-COOH, nhém

methylen xen vao giita hai nhém carboxyl va lién két C~H lai ¢6 kha ning siédu
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lién hop véi lién k&t C=0 trong ca hai nhém carboxyl, nén nguyén tit H, § day
dac biét linh dong,

Phén td ester malonat thudng § dang cdn bing hd bién (tautome), nén
ngudi ta st dung ester diethyl malonat (khéng diing dang acid vi né khéng bén).

- OH 0
C,Hs-0-C-CH,- é OCH; === CHs0-C=CH-C-0C,H,
OH OH

Csz"‘ O- é= C= é— OCzHS

Ester diethyl malonat & dang enol-ceton, nén d& tao thanh din chat th&
natri khi tde dung véi natri kim loai hay natri alcolat:

9 ™ |
C,H;-0-C-CH=C-OC;H; + CH,ONa —>»
0] ONa
CZHS—O—PJ—CH=(IZ—OC2H5 + CH,OH

Din ch&t natri nay lai d& dang phan {ing vdi cac din chit halogen, ciia
alkan, ctia aldehyd, ceton acid... dé cho cic din ch&t mdi. Vi vy, ester
malonic c6 khA ning {ing dung trong téng hop rat nhidu ché.t khéc nhau (t6ng

hop ester malonic).

Thi du:
- Téng hgp acid béo:
_ O ONa
Na hoéc i é i
CH0-C-CH,-C-0CH, —25  CH,0-C-CH=C-OC,H;
C,H,ONa
0 0} O
| | H* | |
2RX . omo-C-cu-b-ocH, —» HO-C-cu-d-on
(- NaX) I +H,0
150 - 200°C
———— > R-CH,—COCH
- Téng hop diacid:

@ s -NaCl
CHO-C-CH=C-OGH; + Cl-CH,-COOGH; —>

| @ @ 1) B,0, H* ,—COOH
CHO-C-CH-C-0CH; ———— » + CO, + 2C,H,OH
ﬁz,cooczﬂs 2) 150-200°C  CH,~COOH
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- Téng hdp cetoacid cao: cho natri malonat ester tac dung véi cloanhydrid
cua acid dicarboxylic:

(C2H500C)2C}H\Ta + CICO(CHz) 4COOC2H5 —
H,0,H*
——-

(- C,H,0H)
150-200°C
Ee i —

~—> (C;H500C),CH-CO—(CH,),CO0C,H;

—> (HOOC),CH-CO—(CIL,),CO0H
—> HOOC-CH,~CO—(CH,),COOH > CH,—CO—(CH,),~COOH

14.3.5. Chit dién hinh
» Acid oxalic: HOOC-COOH (acid ethandioic)

Acid oxalic thutdng gap & dang muéi calci trong thuc vat, nhu trong ho
chua me. Tinh thé mudi calci oxalat ¢6 hinh dang d#c biét, xuat hién trong
nudc tiéu ctia ngudi § mot s6 trang thai bénh ly.

Acid oxalic két tinh véi hai phan tit nuée (COOH),.2H,0. Diém chiy cla
hydrat nay la 101°C, clia acid oxalic khan 1a 189,5°C. Khi dun néng dén
100-105°C, dihydrat cta acid m4t nude, dun néng dén 200°C, acid oxalic bi
phan huy thanh carbondioxyd, acid formic, carbon monooxyd vi nudc:

(COOH), —»> O, + HCOOH
(COOH), —> (0, + CO + HO
Acid oxalic ciing rit dé bi oxy héa dén CO, bdi kali permanganat:

KMnO
(COOH), ——— 200, + H,0

Phén iing ndy duge iing dung trong phén tich dé chuidn d6 bing phuong
phap oxy héa kht.

Céc mubi clia acid oxalic vé6i kim loai kiém dé& tan trong nude, riéng calci
oxalat khéng tan trong nudec va acid acetic, nhung tan trong acid hydrocloric.
Tinh chit nay duge ing dung dé phan tich dinh lugng calci.

Musi phite K,[Fe(C,0,),] ding lam thudc hién hinh trong k¥ thuit anh.

Acid oxalic cén duge ding 1am chdt tdy mau trong cong nghiép dét va
céng nghiép héa hoc

* Acid malonic: HOOC-CH,-COOH
La ch4t két tinh, 4§ chdy 135°C, rdt d& tan trong nudc.

Ester diethylic ctia acid malonic (ethylmalonat) 14 chat Iong, khéng mau, dé
s6i 198,5°C (miii thom hoa qua), La chit duqsc stt dung trong tdng hop hitu cd.

Ester malonic c6 thé ngung tu véi ure tao ra acid barbituric:
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e Ay T 1 : B )

i
............ i

H, + i=o — CH, c|:~_~o + 2GH,0H
0=CHOGH; T HiNu ost—nn
Acid barbituric
(Malonyl ure)

Céc din chit cia acid barbituric dude dung lam thude nga.
* Acid adipic: HOOC—(CH,)~COOH
Acid adipic duge tao thanh khi oxy héa chat béo. Trong céng nghiép, acid

>

adipic tong hop bing cich oxy héa cyclohexanol véi HNO, dic, ¢6 mit vanadat
amoni lam xic tic (hosc selen dioxyd). )

Acid adipic duge diing d€ diéu ché nhua (polyester), 1a sian phém trung

gian dé sin xuat nylon. Nylon 14 tén goi chung cla cac sgi téng hop polyamid
¢6 cdu tao tudng ty protein.

Khi ngung tu acid adipic véi hexamethylen diamin 8 cho ta polyamid:
n HOOC~(CH,),-COOH + n H,N-(CHy)s-NH, —>
HOOC—(CI{2)4—CO—[-NH—(CH2)5-NH4CO—(CH2)4?CO]H—NH—(CHﬁG—
14.4. ACID DICARBONXYLIC CHUA NO

Acid ethylen dicarboxylic 14 diacid chua no ddn gidn nhat, né tén tai &
cdc dang déng phén sau:

H\ H HOOC\C/H H\CXCOOH
& & el
HooC” “CooH H  “cooH H™ “cooH
Acid fumaric Acid maleic
(trans) {cis)

Déang chi ¥ 13 acid ethylen 1,2-dicarboxylic tdn tai & hai dang déng phan
hinh hgec cis-trans.

14.4.1. Phuong phép Pidu ch&

— Ca hai acid ethylen dicarboxylic d8u c6é thé didu ché duge bing cach dun
néng acid malie:
©
HOOC—CH—EH—'COOH —» HOOC—-CH=CH-COOH + H,0

e

Khi dun néng cham, cdn than thu duge chii y&u Ia acid fumarie, ¢én khi
dun néng nhanh, manh hon va khi c4t acid malic thi thu dudc chii y&u 12 acid

maleie.
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- Acid fumarie thuang duge diéu ch& bing cAch dun néng acid maleic trong
mét thoi gian dai d 150°C. Trong cong nglnep ngudi ta dun s6i acid
maleic véi acid hydrocloric hodc xit. Hodic sdn xuit acid furmaric bing

céach 1én men glucose ho#c cic carbohydrat khéc.
— Acid maLelc trong céng nghiép du’dc g_ieu ché& bang cach oxy héa cic hop
chdt vong.
+ Oxy héa benzen, naphthalen bing oxy ciia khéng khi, ¢6 mat V,0;1am
xtic tée, nhiét d§ 410-430°C.
+ Ozxy héa furfurol véi natri clorat (NaClO;) tao ra anhydrid maleic.

14.4.2. Tinh chat

Acid furmaric ¢6 trong nhiéu thyc vat nhut ndm, réu va cé mét luang nhé
trong t€ bao ddng vat, ndé déng vai tréo trung gian trong chuyén héa

carbohydrat.

Acid furmaric 12 acid bén hon, tinh thé hinh thoi, c6 nhiét d6 néng chay
287°C, tan it trong nude.

Acid maleic kém bén hon, tinh thé hinh thoi, néng chay & nhiét do thap
hon: 130°C, tan nhiéu trong nude (79% & 25°C).

Tinh khéng bén cfia acid maleic thé hién & ché né d& chuyén thanh acid
fumaric khi c6 mit chit xic tac nhu acid iodic, acid nitrd va ngay ca khi bi
anh sang kich thich. Tuy nhién, khi kich thich bing tia ti ngoai, acid fumaric
ddng phan héa thanh acid maleic kém bén hon.
14.4.2.1. Phdn ing khi (bing hén héng natri)

C3 hai acid déu chuyén thanh acid succinic:

HOOC-CH=CH-COOH + H, —= HOOC-CH,-CH,~COCH
14.4.2.2. Céng hop HCI, H,0 '

Déu cho cing mét san phdm racemic clia acid succinic thé:

HOOC-CH=CH-COOH + HClI —>» HOOC-CI,‘H—CHZ—COOH
Cl
HOOC-CH=CH-COOH + H,0 —» HOOC-CH-CH,~COOH
H

14.4.2.3. Céng hop brom

Tit acid maleic thu dugc acid DL-dibromo succinic, cén tit acid fumaric
thu duge acid meso-dibromo succinic. Difu d6 chitng té ring ca hai trudng hgp
déu xay ra sy cdng hgp trans.
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L

H-C—COOH : H-C—-COOCH

| B —
H-&-cooy * Be H-C~COOH
/
7 Br
Acid maleke Acid-éibromo succinic
(racemic)
Br
H-C—COOH H~-(—COOH
: + B, —
HOOC-C-H HOOC—} -H
Acid fumaric Acid meso-dibromo succinic

14.4.2.4. Phdn iing oxy héa

Khi oxy héa bidng kali permanganat trong ki€m, acid maleic tao thanh
acid meso tactric, con acid fumaric tao thanh acid DI-tactric. Difu d6 chiing td

X4y ra su céng hdp cis cla hai nhém OH.

H_ COOH . .. §ooH
C KMnO, H—C—OH
i + [0 /=t 1
C. HO H—C—OH
H 'COOH OOH
HooC_ H HOOC Hooc':
ol KMnO, H—C—OH HO—C—H
Il + [0] —— + ]
C HO HO— —H H—C—OH
H COCH COOH COOH

14.4.2.5. Tao anhydrid
Acid maleic khi dun néng dén khoang 160°C thi tao ra anhydrid maleic.

H-C— 2 H-c— 7"
OH 160°C N
” C/OH " (-H,0) ﬂ 0

Acid fumaric khéng thé tao thanh anhydrid ctia ban than né, ma chi tao
thanh anhydrid maleic khi dun néng téi 230°C.

Acid maleic va anhydrid maleic duge sit dung trong céng nghiép céc chat
nhya tdng hop. :
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14.5. DAN CHAT CUA ACID CARBOXYLIC
Din chit clia acid carboxylic 1a nhiing din chit duge tao thanh do thé

nhém OH ciia chitc acid (-COOH) bing mot nhém thE Y ( R-C.’.’g ). Nhiing din
chdt nay khi thay phén tao ra acid tuong éng:

0 0
R-¢Z_ + HO —> R—CZ + HY
an Y (ar) OH
Nhiing din chat chinh cfia acid 1a:
0
~ Halogenid acid: R—cfX " (X=F,Cl,BrI)
0
R—CZ
— Anhydrid acid: o}
R-
0
0
— Ester: R—C%
C<OR'
o}
- Amid: R—CZ
C<NH2
o
- Hydrazid: R—chH_NHZ

- Nitril: R—C=N

[8)
- Acid hydroxamic: R—CZ
st ¢ C<N'HOH

14.5.1. Halogenid acid (acyl halogenid)

Halogenid acid 1a dan chit cha acid carboxylic trong d6 nhém hydroxyl
(OH) ctia nhém carboxyl (COOH) duge thay thé bing halogen (X).

0 (0]
R— -~ — R— -
<OH C<X
14.5.1.1. Danh phdp
Tén halogenid acid gdm tén g&c acid va tén h_alogﬁﬂ}sltieulur{hopto.org



0 0 o
CH;—CZ CHy—CHy—CZ O-<

3 C(CI 3 ’) C<CI ) ‘ C<CI

Acetyl clorid Propionyl clorid Benzoyl clorid

e

14.5.1.2. Diéu ché

Acyl halogenid thuéng duge didu ché tryc ti€p tit acid bing chch tac dung
véi thionyl halogenid hay phospho halogenid.

a. Piéu ché clorid acid:

) 0
R-—chH + PCl, —» R—(.’(Cl + POCL, + HCl (1)

0 0
R—CfOH + SOCl, —> Ruch + SO, + HC (2)

Diéu ché bing phueng phap (2) thu duge sdn phdm tinh khift vi 50, va
HCI dudc loai ra d& dang & trang thai khi.

b. Diéu ché bromid acid:

0 0
3R—C7 + PBr —> 3R-C% + H,PO
C<0H 3 C<BI' 3 3
e. Didu chéiodid acid:
O (o) :
3R—CZ_ 4+ P, —» 3 R—CZ~  + HpPO,
OH I
o} 0
2 R—((/Cl + Ca, —> 3 R—Cf:I +  CaCl,

Trong céc halogenid acid, thudng sl dung clorid acid, con iodid acid kém
bén viing nén it duge st dung.
14.5.1.3. Tinh chdt vt ly

Halogenid acid th4p 14 nhitng chat long, khéng mau, dé bay hoi, mii kich
thich manh, pha hily niém mae va mang nhay, cic halogenid acid cao 14 chat
rin, khéng mau.

Halogenid acid c6 d¢ sbi th&p hon acid tudng ng, thi du:

Aid acetic 118°C
Aetylelorid ~ 51°C
Aetyl bromid 76°C
Aetyl iodid 108°C
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Clorid acid khéng tan trong nudc, khi rét vao nude thi ddu tién chim
xuéng day, sau dé phan ing manh véi nudc.

Phé héng ngoai ctia halogenid acid:

- Tan s8 v 0 khodng gifta 1770 va 1876 cm™ cao hon vgo clia acid
carboxyhc twong tng. D6 1a do Anh huéng hiéu ing cdm Ung hit dién ti
clia nguyén tit halogen.

— Tén s8 v tang song song vdi d6 Am dién clia halogen. Thi du: vg., cla
acetyl clorid 12 1821 em™! (& tuéng hoi) va 1806 cm (3 tudng 1éng, hodc
dung dich CCl,), ¢dn ve, clia acetyl fluorid 12 1872 cm™ (& tudng hoi).
14.5.1.4. Tinh chdt héa hoc

Tinh chat dic trung cta halogenid acid 12 nguyén tit halogen rit linh
ddong d& bi th& bdi cic nhém th& khac nhau. Nguyén tu carbon trong nhém

—Cfg lién k&t véi hai nguyén tit c6 d6 4m dién cao (oxy va halogen) nén cb

dién tich dudng, riéng phin cao (§+), nén d& phan iing véi céce tic nhan Ai
nhan. Vi vay, khi halogenid acid tac dung véi cic hdp chat c6 chila nguyén tit
hydro linh déng (H,0, ROH, RNH,...) hay cic mudi kim loai (RCOONa,
KCN...) thi nguyén tt kim loai hay nguyén tit hydro linh déng s& bi thay thé
bdi gbe acyl R-c2¥ , goi 12 phin ing acyl héa.

a. Tde dung vdi nudc:

Halogenid acid rat dé& bi thiy phén, tao ra acid carboxylic tuong ng Mbt s&
halogenid acid don gidn bi thiy phén ngay c& khi tiép xiie vdi khéng khi 4 dm.

R—CZ + HO —— R—CZ + HX
Cix + H C<OH
b. Phdn ung vdi alcol
Phan itng xay ra manh, d& dang thu dugc ester.
0 O
R—-C7 + ROH —— R—CT + HX
<, < or

¢. Tde dung vdi amoniac, vdi amin (bdc 1 va bde 2):
Thu dudec amid thé.

0 0
R—(/X +  NH, — R—chHz + HX
0 . 0
R—CZ_ + R-NH, —> R—CfNH__Rl + HX

X
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d. Tdc dung vdi hop chd? e bim: -
Tao ceton hose aleol bac 3.
OMg H
O R'MgX O RM H,0
R—cZ —= p-cZ” ML p L p HQ p L.
X o’ R’ | - |
R R
e. Tde dung vdi hydrocarbon thdm:
Phan tmg xay ra khi ¢6 mit clia AICL, Jam xve t4c (phan ting Friedel -Crafts).

8]
o} AlCI i
R—cfx + @ —> R-C + HX
&. Tdc dung vdi muéi carboxylat:
Tao ra anhydrid acid.

0 ‘ R—cfO

R—CZ_ + RCOONa —>» O + NaX
' X . - R—Cg
. N

h. Tde dung vdi kali cyanid:
0 (9]
R—CZ + KON —>» R—C7F + KX

c<x C<CN

14.5.1.5. Chdt dién hinh
* Formyl clorid: H-—CfCl
Chét d4u day, khéng bén. Hén hop (CO + HCI) c6 thé tac dung nhu clorid
cita acid formie.
C
* Acetyl clorid: CHS_('((CI
Chit 1éng, khéng mau, mai cay, nhigt d6 sbi 52°C. Puge ding lam tac
nhén acetyl I_uia céc aleol, phenol, amin...

14.5.2, Anhydrid acid

Cé thé coi anhydrid acid I sdn phdm thu duge khi loai 1 phéan ti nuéc ti
hai phén tit acid:

O
— - O
. Cfo:'Hi -H0 R-cZ

raHE R O -
R—({B‘“J —_C\<o :

http://tieulun.hopto.org



14.5.2.1. Danh phdp
Tén clia anhydrid acid duge goi theo tén clia acid tuong dng. Thi du:

(CH,C0),0 Anhydrid ‘acetic
£CH,CH,C0),0 Anhydrid propionic
(C.H;C0),0 Anhydrid benzoic
O
CH—C%
<|:H2 CEO Anhydrid succinic
2T
cH-c2) : :
(!‘H 0 Anhydrid maleic
_(z\o
O
AL . .
| O Anhydrid phthalic
g
O
Phaén logi: c6 thé chia anhydrid thanh hai loai:
(8}
. R—CZ
— Anhydrid acid d6i xtng (o]
R-CS
(0]
_°
- Anhydrid acid bat d6i xing g: 0
T
(o]

14.5.2.2. Phuong phdp diéu ché
a. Loai nuée:
Tit hai phén tif acid duéi tac dung caa P,0O;
P04

2R-COOH —_— (RCO),0 + H,0
Khi dun néng mot s diacid, phan dng loai nudc xay ra.

0

COOH - <
O e O

COOH C:‘o

b. Tdec dung halogenid acid:

Véi acid carboxylic c6 mit pyridin 1am xdc téc hodc tac dung halogenid

acid véi mudi natri carboxylat. .
: http://tieulun.hopto.org



0 0 ridin R—CZ
R-CZ "+ R-CZ Dyidin ., -0 + Ha
cl OH R-c(\o
o = ) " rec??
R—CZ + R-CZ — SO0+ NaCl
C ONa R-C
o}

c. Ceten tde dung vdi acid:

CH=C=0 + CH;—COOH ——>  (CH,C0),0
d. Tde dung muéi carboxylat:
Véi cac the nhan nhu SO,Cl,, S0OCL, COCl, N,0,... Thi du:
4CH,CO0Na + SOCl, —> 2(CH,CO,0 + Na,SO, + 2NaCl
4CH;COONa + COCl, —— 2(CH,C0),0 + Na,CO, + 2NaCl

14.5.2.3. Tinh chat vgt ly

Anhydrid acid dédu day 1a chit 1dng, mi kich ing manh, khé chiu.
Anhydrid cta cac acid cao la ch4t rin, khéng mui.

D§ s6i cao hon acid tudng tng. Thi du: acid acetic s6i & 118°C, anhydrid
acetic s6i ¢ 138°C.
Anhydrid acid khéng tan trong nudc, ma phan ting véi nude.

Phé héng ngoai clia anhydrid acid ddc trung bdng dai hap thu kép & ving
1750cm™ (v, gao) vA 1850em™ (v, ooo). Thi du: anhydrid acetic c6 v,, oo =
1754ecm™ va v, o = 1825cm™.

14.5.2.4. Tinh chét héa hoc
a. Phdn itng thuy phén:
Anhydrid acid gép nude thiiy phan cham thanh acid:
(RCO),0 + H,0 —_— 2RCOOH
Trong ki€m, phan {ng thiiy phan xay ra nhanh hon.
b. Voi HCI khan, dun nong:
Anhydrid acid phan ing véi HCI tao thanh clorid acid va acid:
(RCO),0 + HA ——> RCOCI + RCOOH
¢. Phdn iing acyl héa:

Céc anhydrid acid tac dung véi alcol tao ra ester; v6i amoniac vi amin
tao ra amid va amid th&:
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(RCO),0 + ROH ——> RCOOR' + RCOOH
(RCO)0 + NH, —> RCONH, + RCOOH

(RCOL0 + R-NH, —> RCONH-R' + RCOOH

d. Tdc &yng vdi peroxyd hydro:
Anhydrid acid chuyén thanh peracid:

8] O
RCO),0 + H,0 — R-CT + RZ
(RCO), 0, o on o

e. Anhydrid acid tdc dung vdi N;Oj tao ra acyl nitrat RCOONO,:

Acyl nitrat dugc dimg 1am tac nhin nitro héa mot s8 hop chidt thom
nhung rt nguy hiém vi d& nd khi dun néng.
14.5.2.5. Chét dién hinh

Anhydrid ctia acid formic khéng tdn tai.
» Anhydrid acetic: (CH;CO),0

La chit 1éng, s6i & 138°C, mi cay, khé chiu. Anhydrid acetic 13 tdc nhan
acetyl héa théng dung nh&t, duge sit dung nhiéu trong tong hgp va trong ky
thuat (céng nghiép sdn xudt dude phim, chét thom, acetat celulose).

* Anhydrid hén tap ctia acid trifloacetic: R—C-0—C—CF;
La tiac nhan acyl héa r&t manh. &‘) 8
14.5.3. Ester

Ester 13 din chit cla acid, trong d6 nhém —OH ciia acid duge thay bing
nhém alkoxy R'O-), aroxy (ArO-). ‘

O
CR—cZ_
O—R' (Ar)
14.5.3.1. Danh phdp
Céng thirc Tén théng thuéng Tén qudc t&
"HCOOCH, Methyl formiat Methyl methanoat
CH,COOC,H; Ethyl acetat ] Ethyl ethanoat
CHsCOOC;H; Phenyl benzoat Phenyl benzoat
H,COOC-COOCH, Dimethyl oxalat Dimethyl ethandiocat
0-C;H,(COOCH,), Dimethyl phtalat Dirnelhgl*gr,\gmgq_zlﬁq 3iﬁrb9xylat
- |||.\rJ.IILI\4quII.IIUPLU.UIH




Danh phip théng thuéng: goi tén gée alkyl ctia aleol va tdn cta
carboxylat tuong itng (anion acid tao ra ching).

Danh phap IUPAC: goi tén géc alkyl ciia alcol va tén acid nhung d8i dusi
gic thanh oat

14.5.3.2. Phuong phdp didu ché

Ester c6 rat nhiéu trong thién nhién nhu trong cac chit ddu, ma3, bo...
Céc ester ciia acid thap va trung binh 13 thanh phén chinh cita tinh ddu, mii
thom cua hoa, qua, hat... ché y&u la do sy c6 mit cla ester.

Cdc phuong phdp téng hop:

a. Tde dung acid vdi aleol:

C6 mat xdc téc acid (phan Ung ester héa):

HY 0
RCOOH + R'OH _— R-C7 + H,O
C:o—R' 2

Phan idng nay thuan nghich va thudng khéng di d&n cing. Phan fing
ngudc vdi ester héa 1a phan ng thiy phan. :

- T8c db clia phan tng ester héa (trong nhiing di€u kién nhat dinh) 1a
lugng alcol bj ester héa, hosc lugng ester dude tao thanh trong mét don vi
thai gian. T8c d6 phan ing ester héa ting nhanh véi nhiét ds.

— C6 thé chuyén dich can bing clia phan ing nay vé phia tao thanh ester

bang céc phuong phap sau day:

+ Dung xic tac acid (H*): dung hydro clorid hodc acid sulfuric dam die.
Hai chdt nay vira 1a chat xdc tac, vita 1a chdt hit nude, ddy cin bing
ctia phan ting thuan nghjch vé phia tao thanh ester.

+ Tang néng d6 acid hoc alcol.

+ Tranh cho ester tao thanh téc dung véi nude. Néu ester tao ra la chat
dé bay hdi, ta c6 thé tach né ra khdi mai trudng phan dng bing cach
cét lién tuc.

+ T8c dd va gi6i han clia phan tng ester héa gidm tir alcol bac nhit dén
bic ba.

b. Acyl héa alcol:
Téac dung clorid acid hay anhydrid acid véi alcol.

o ' O
R—-CfCl + R'OH —— R—CfO_RI + HA
H* =0

R-CO0 + ROH —> R—Z 4+ RCOOH
O—R'http://tieulun.hopto.org



¢. Tz muéi ctia acid carboxylic va alkyl halogenid:
(8] (6]
R—C7 + “RBr —> R-CZ + AgBr
~o C<0—R'
O O
R—¢Z + RI —>» R-CZ + Nal
~ "ONa ’ O—FR'
14.5.3.3. Tinh chét vét ly

Ester ctia nhiing acid va alcol don gian ]1a nhitng chit long, nhe hon nuéc,
dé bay hdi, c6 mii thom hoa qua. Céc ester trung binh la nhiing chat léng
sanh nhu ddu. Nhiing ester cao 13 nhiing chit rin khé ké&t tinh.

Nhiét d8 s8i va nhiét d6 néng chay clia ester thip hon nhiét d6 s61 va
nhiét 46 néng chay cla acid carboxylic tao ra ching.

Phén 16n cac ester it tan trong nuéc. Chiing dé& tan trong alcol va ether.

14.5.3.4. Tinh ché’t héa hoc
a. Phdn itng thity phén:
La phén {ing nguge v6i phan ng ester héa.
RCOOR' + H,0 = RCOOH + R'OH
Phén {ing thity phin ester duge xvic téc bdi acid (H*) hosc kiém (OH").

- Thuay phén ester véi xic tac acid 14 phan {ng ngude lai vé6i phan ting.
ester héa khi ding xtdc tic acid. Co ché qua trinh thiy phén acid cta
ester ciing gidng nhu phan #ng ester héa xvic tic acid. Trong da &8 trudng
hogp, qué trinh x4y ra véi su cit dit lién k&t acyl - oxy. Didu d6 da duge
chitng minh bing nguyén ti oxy danh d4u.

R-C-OR' + H-O-H —> R—F—f)H + ROH

Cd ché phan ng thiy phén xic tc acid:

R—Cgo + H* —_— R—GC9<

O—R - O—R'

+ Téch lién két acyl-oxy don phén ti:

® O—H 0 ®
R— == R-Z <= R-C=0 + ROH
Sor <c§'lR'

i
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T4ch lign k&t acyl-oxy ludng phan tir:

i
® O—H
R—C-O0-R', =—= R ~+ R-OH
1N O—H
i |

I
H

—(ZO + H*
OH
Trong trudng hgp nay, t6c 46 phan iing thiiy phéan:
= k [ester] [H'] [H,0] )

- Phén tng thiy phan xic tac kiém (phdn dng x4 phong héa) nhanh hon
nhi€u so véi xiic tac acid, va khéng thuan nghich.

Cd ché& phén iing thiy phan kiém:

R-—@ +. T == R—%R' =
H

O—R’
0 o 0
- R—chH + OR —> R—cfoe + HOR'

- Tuy nhién, c6 mét s8 trudng hop, c6 thé xay ra su dit lién két alkyl-oxy:

, 0]

R— + H-0+H —» R-C7 + R'OH
c<0 +-R i ('/\OH

Cd ché nay hi&m cb, thudng chi xay ra khi nhém R' d4y dién t manh va

cation R® khéa 6n dinh. C6 tai lidu cho ring, cac ester clia cic acid dicarboxylic

c6 thé xdy ra theo ca hai loai c6 ch& (dut lién két acyl-oxyl ho#c lién k&t

alkyl-oxy) tuy theo diéu kién.

Khi xét cac yéu t8 anh hudng dén hing s8 t6c dd va hing s cin bing cla
phan dng thiy phan ester ngudi ta n.han thdy trong phéan fng thuy phan xic
tac acid, hién tugng cAm ting cta gdc R it ¢6 Anh hu’dng, nhung né rit nhay
cam véi tré ngai khong gian. Cén phan ing thiy phén xic téc kiém chiju 4nh
hudng téng hgp ctia ca hiéu tng cam tGng va hidu ung khong gian.

b. Phdn itng chuyén dét ester: (phan ing alcol phan hojc acid phin)

- Phan ting alcol phdn thudng xay ra khi ¢6 mit v&t acid hay alcolat, va
thudng c6 tac dung khi thay th& gée alcol cao bing alcol th&p hon (béc 1).

C,H,ONa

CH,;~C00-C,H, + CH,0H CH;—~COO—-C;H; + C,H,0H
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— Phan ting acid phéan: géc acid trong ester dugc thay thé bing goc acid
khéac. Acid phan thudng duge diung dé chuyén ester trung tinh cia acid
dicarboxylic thanh ester acid.

CH,CO0CH, + GH,COOH === G, COOGH; + CH,COOH
c. Phdn ting vdi amoniac va mét s6'dén ¢hét cia NH. e

RCOOR' + NH; —» R-CO-NH, + R'OH

Amid
. RCOOR' + R>NH, —> R-CO-NHR" + R'OH
Amid thg
RCOOR' + NH,-NH, —> R-CO-NH-NH, +.R'OH
Hydrazid

RCOOR' + NH,-OH ——= R-CO-NH-OH + R'OH
Acid hydroxamic
d. Phdn ing vdi hgp chdt co kim:
Ester tac dung véi thubc thd Grignard tao alcol bac 3.

" R"
RecLy BMeX o g i}%}—{r- R—C—R"
OR' omgx ) ou

e. Phan itng khiz héa:

Khit héa ester d& hon khit héa acid, va tao ra aleol. TAc nhén khit 13 TiATH,,
NaBH, va natri trong ethanol (phéan fing khit héa L. Bouveault- G. Blanc).

4[H]
RCOOR' —_— RCH,0H + R'OH
C6 thé khit bing hydro, dudi 4p sudt cao va xiic tic ddng - cromid:
200°C
RCOQGR' + H,O — RCH,OH + ROH
‘ Cu (Cn)

Phuong phé,p nay chi c6 gia tri thyc t& khi cac alcol tao ra c6 diém séi
khéac nhau, c¢6 thé phin riéng duge ching.

g. Phdn itng ngung tu Claisen: (phan ing clia nhém methylen linh d6ng)

Khi ¢6 tac dung clia natri kim loai hodc natri alcolat, hai phén tit ester ¢
thé ngung tu véi nhau tao ester cla acid B-ceto carboxylic.

..................... R C,H,ONa
_____________________
| .
— R_é_é['l-CQOCZHs + C)_HsoH
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Thi du:
1l C,H,ONa
CH3— C— OCQHS + H_ CHZ_ CO OCZH 5 —_—
X >  CH~C-CH-COOCH; + CH.OH
Co ché phan tng:

o
CH0® + H-CH~COOCH; === :CH,~COOCH; + GCH,0H

5~ 0)
—(go H CHZ—COOC2H5 S CH3— C—CHz“COOCJZHs
OC,Hs o

|
- CH;,—E—CHZ—CODCZHS + GH,0%
14.5.3.5. Chét dién hinh
* Ethyl formiat: . H— Cfo
C T OC,H;

C6 miti rugu Rum, s6i 6 55°C. Déi khi duge ding 1am chit thom nhén tao.

+ Amyl formiat: 0
H—c
OCsH},
C6 mui thom anh dao.
+ Ethyl acetat: CH3—C:’0
OCZHS

861 ¢ 77°C, mii thom d& chiu. Duge dung lam dung méi, lam nguyén lidu
téng hdp ester aceto acetic.

= Isoamyl acetat: CH;,—C:
_ OC;H,; (iso)
Thom mui 18, ding lam dung méi.

Cac ester co mii thom, nén thudng duge sit dung lam chét thom trong
san xuét nude qua, banh keo, nude hoa.

« Cetyl palmitat: Cy5H3—CO0C ¢Hz3

(Ester ctia acid pa1m1t1c va alcol cetylic) 14 spermacetic 18y tit ca voi, chat
rén két tinh, néng chiy & 53°C.

* Methyl salieylat: HO-C4H,—COOCH; (o)

Chalt 1ong, sbi § 224°C, c6 mui d4c trung, duge sit dung trong y hoc xoa

bép ngodi da chifa thip khdp.
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* Acid acetyl salicylie:
HOOC—C¢H,~OCOCH; (0)

Acid acety! salicylic (aspirin) 12 chat %&t tinh, nhiét d6 néng chay 134°C,
vi chua nhe. Trong y hoc: aspirin 13 thuéc ha nh1et giam dau.

* Phenyl salwylat (Salol):
C)%coo—cﬁﬂ5
OH

Salol 12 ch&t k&t tinh, nhiét dd néng chay 42°C, it tan trong nuéc.
Trong y hoc: Salol dude s dung nhu chit sit triing trong mét s8 bénh
dudng rudt.
14.5.3.6. Ortho ester
Ngudi ta col ortho ester nhu 14 ester hoan toan ctia ortho acid:

_OH _OR'
R— C——OH S — R— CqOR'
~oH OR'
(Ortho acid khéng bén, khéng tach riéng dugc § trang thai tu do).

a. Pidu ché:

Tit d&n chét 1,1,1-tricloro alkan (RCCly) (trong @6 & C, khéng c6 nguyén
tit hydro):

a OR’'
R— c~01 + 3Na—OR —> R—CSOR' + 3NaCl
~al “OR' :

Thi du: ester ethylic clia acid orthoformlc duge diéu ch& bing cach dun
cloroform véi natri ethylat:

a OC;Hs
H-cSCl  + 3NaOGH; —> H-CLOCH; + 3NaCl
a OG,H;

Né&u ¢6 hydro & Cq thi khi tdc dung véi alcolat s& xay ra phan fing tach
loai HCL:

R-CH~CCl; + NaOR® —» R-CH=CCl, + NaCl + ROH

b. Tinh chdt:

Ortho ester 14 nhiing chét long, ¢6 mii hoa qua, khac véi ester, cic ortho
ester bén vitng véi base, ching khéng bj "xa phong ho4". -
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" Duéi tac dung clia acid, ortho ester bi thiiy phén, giai doan du tao ra
ester, tiép theo ester bi thiy phén tao ra acid va alcol:

OR' + o) R
R—CSOR'  + HO AL . + . 2ROH
OR' OR
o = H* "0
R~-CZ + H,0 —_— R~-CZ + R'OH
C<OR' 2 (DH
c. Chét dién hinh:
* Ethyl ortho formiat: OCGH;
vl ortho formia He C{OCZHS
OG;Hs

La chit long, s6i 6 145,9°C, c6 tac dung chéng co thit trong bénh ho ga.

14.5.4. Amid

Amid 12 din chét cha acid carboxylic trong d6 nhém hydroxyl ¢a nhém
carboxyl duge thay thé bdng nhém amin:

0
R—CZ — R—CT
C<0H C:NH
Nhém dinh chitc amid: Cfo
— -
Cé hai loai amid thé:
- Amid th& 1 14n: rR—c2°
NH--R'
~ Amid th& 2 14n: 0
Amid thé 2 14n: R—C:’ R

‘ \Ru
14.5.4.1. Danh phdp

Doc tén acid c6 88 carbon tuong dng, thay ti€p vi ngit “ic” (hosc “oic”)
bing ti€p vi ngit “amid”.

H—CONH, Formamid
CH;—CONH, Acetamid
CONH, '
@ Benzamid
CONH,
U _ Cyclohexan carboxamid
Cetls—CH=CH—CONH, Cinnamid
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H,NOC—CH,—CH,—CONH, Succinamid

0
! o
H_d‘_N(CH3)2 N,N-dimethyl formamid
14.5.4.2. Phigong phdp diéu ché

a. Nung néng mudt amoni ctia acid carboxylic:

(8] ; to O
R—CZ —_— R—CZ
ONH, -H,0 NH, .
b. Thity phén cde nitril véi sw c6 mdt ctia acid vé co:
E 0]
R—C=N + H,0 . R—CZ
NH,

¢. Tde dung anhydrid acid, clorid acid, ester vdi amoniac, vdi amin:
(RCO),0 + NH; —> RCONH, + RCOOH
RCOX + RNH, —— RCONHR' + HX
RCOOC,H;, + NH, —» RCONH, + CH,OH

14.5.4.3. Tinh chdt vt ly

Trit formamid (HCONH,) 14 ch&t 16ng, con tit ca cdc amid 13 chét két
tinh khing mau.

Cac amid phén ti lugng thdp, d& tan trong nude (do kha ning tao lién
k&t hydro véi phén tit nudc).

Nhiét d9 s6i, nhiét d6 chay cia amid cao do kha niing tao lién két hydro
gia cic phan t& amid. Nghién citu phd héng ngoai clia amid cfing cho thiy
trong dung dich lodng (dung méi 14 dioxan va cloroform) amid & dang monome,
trong dung dich dic va trong trang thai 16ng, cic phin ti lién k&t véi nhau
bing lién két hydro do d6 tdn tai d dang rén.

R R
|
H,N-(=0+++ H-NH-C=0+++ H-NH~(=0-+++
Phd héng ngoai clia amid c6 cac dai h4p thu dic trung sau:
~ Veeo (amid khéng thé) c6 tdn s8 1650 - 1715em™.
— Vg-o (amid th&€ 1 14n va 2 14n) c6 tdn s8 1640 - 1670cm™ (tuy thude ban
chilt gfc hydrocarbon, trang thai vat 1§, dung méi).
~ vn-u cta cic nhém NH, vd NHR c6 tdn s khodng 3400 - 3500cm™ (trong
dung dich lodng, lién két N-H ty do), con trong trang thai rin hay trong
dung dich d#c vyy dich chuyén v& tdn s8 th4p & khodng 3100 - 3300cm™,

do phén tit amid két hop bing lién ké&t hydro.
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14.5.4.4. Tinh chdt héa hoe

Trong nhém chite amid —cngz ¢6 sy lién hdp cia cip dién ti p cha
nguyén t nitd véi cip dién ti 7 ctia nhém >C=0 nén amid khang tham gia
cic phan ting dic trung ciia ceton va c6 tinh base rat y&u (thi du: acetamid ¢
Kb~ 1019,

Dda trén s§ lidu ca quang phd cho thdy amid c6 cau tao trung gian giita
hai cdng thitc cong hudng theo Richards va Thomtson:

(o
R—C7 -~ R—CZe
%‘Hz C<\NH2

Amid c¢6 thé tham gia c4c phan tng sau:

a. Amid thé hign tinh acid yéu va base yéu:
— Amid chi phan {ng véi acid manh cho muéi kiém rat da thity phan:

. @
] S . 20 OH <]
R—"+HC1—>-R—’®@4—:-—[R-—’ JCI
C<NH2 C<NH3 c c<NH2

— Do sy lién hdp va siéu lién hgp, nguyén tit hydro gén véi nito trong amid

linh déng hon § amin va amoniac, nén d& dang bi thé bdi kim loai néng.
Thi du:
0]

CH;—CZ

0
+ HgO — (CH—’ )H + HO
NH, < 3C:NHzg 2

Khi tac dung amid véi natri hofic natri amidid trong dung dich ether,
mudi natri cing dudc tao thanh. :

0 Ether oe
[R—Cfﬁ_ﬂ] N& - [R—((\ NS
Khi dun néng muéi natri khan vdi alkyl iodid din chat N-alkyl dude tao thanh.
b. Phdn iing thity phdn:

Amid bi thiy phén cham trong nudc, khi cé mit xiic tic acid hojc base
phén ing x4y ra nhanh hdn tao acid tucng ing.

0 H,S0, o
R—C? + HO X3 R—chH

2 KOH
0 o)
R—-CZ + H,0 —»  R—-CZ
_ —C<NH2 2 ok
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c. Khiz héa amid:
Bing natri trong ethanol, hay lithi nhém hydrid (LiAlH,) s& thu dugc
amin bac nh&t: .
Na/C,H,0H
R-CO-NHM, + 4[H] ————— RCHNH, + HO
d. Logi nudc phén ti amid:
— Khi dun néng amid véi phosphor pentoxyd thi amid bi dehydrat héa
tao ra nitril: :
P,0;
-H,0
— Khi ding phosphor pentaclorid, sin phdm trung gian la amido clorid
va imido clorid khéng bén dé tach loai HCl d8 cho san phdm cudi 1a
nitril.

R—CO-NH, R-C=N

PCl, Niel Cl -Hd
R-CO-NH, —> R-CCl,-NH, —> Rﬂc(,NH — R-C=N

e. Khi 6 nhiét d¢ cdc amid ctia diacid dé tgo thanh imid:

0]
CH,~CONH, e ?Hz—CfNH
,—CONH, CHTC:“O
Succinamid Succinimid
O
.~ CONH, © cZ
L — o
CONH, o
Phthalamid Phthalimid

" f. Phdn ing thodi phdn Hofmann:

La phan tng chuyén amid thanh amin bac nhat c¢6 it hon amid mot
nguyén tit carbon, khi cho amid tic dyng véi brom hodc clor trong kiém:

A o.

R-—c(fNH + B, + 4KOH —> R~-NH, + 2KBr +
2 A K,00, + 2H,0

Cd ché& phan {ing nhu sau:

Phén ting xAy ra qua giai doan chuyén vi, nghia 12 ¢6 m_i_sép x8p lai vi tri
nhém thé& R, tit ché gdn vdi nguyén tit carbon chuyén sang gén vdi nitd mang
theo ca electron lién két.
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Br, + 2KOH —_ KOBr + KBr + HO0

: - 1S

0] KBr/OH O KOH R O
R-CZ —i——» R-CZ_ B — .| ¢ |k®
NHZ N',‘~ -H* ’ |
H iN-Br
e
"-KBr | R, _O KOH
= C'cg — R-N=C=0 —— R-NH,
:N: Isocyanat

&. Tdc dung ctia amid vdi acid nitro:
Cho ta acid carboxylic va gidi phéng khi nitg:

0 0 ‘
R-CZ + HONO ——> R-C? + N, + HO
C:NHz C<OH 2 2

14.5.4.5. Chét dién hinh
* Formamid: HCONH,

La chat 16ng khéng mau, dé s6i 210°C, dd chady 2,5°C. C6 thé didu chd
_bing phén ting ctia CO véi NH, véi su c6 mit clia mdt lugng nhé natri aleolat:

: 0
O + NH H-C?
. C<NH2
Dén ch&t N,N-dimethyl formamid (DMF): H-c2° duge ding lam
N(CH3),

dung méi trong héa hitu cd, héa phan tich va trong céng nghiép sdi téng hop.

* Acetamid: CH,CONH,

La chét két tinh, néng chay § 52°C, c6 mii déc biét, tan trong nude. Puge sit
dung trong cdng nghiép téng hop hitu cd va lam chit &n dinh chéng oxy héa.

Nilon 1a polyamid c¢6 kh6i lugng phin ti cao:

oo (CHz)n-I'iN*C—(CHz)n—C—NH'—(CH;)n- -'(CHZ)n" —~NH---
I Ty

14.5.5. Hydrazid

Hydrazid 1 dén chét ciia acid carboxylic khi th& nhém —OH clla nhém
carboxyl bing nhém hydrazino -NHNH,,.

o
— —
RC(OH — Rc(_2
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14.5.5.1. Phuong phdp diéu ché
.Hydrazid c6 thé diéu ché& duge bing cach acyl héa hydrazin:
9

O
. R-C% + HN-NH, —» R-C?Z + Ha
C;CI 2 2 “NH-NH,

(R—cb)o + H,N-NH. —-»II-R—CfO + RCOOH
2 2 2 NH-NH,

0
R-COO-R' + HN-NH, —» R-CZ + ROH
NH-NH,

14.5.5.2. Tinh chét

Hydrazid 1a nhitng chit két tinh, tan trong nude, d6 chay cao.

Tinh chat héa hoc cia hydrazid ciing tuong tu amid, nhung khac 6 mét
s& diém sau:

a. Cde hydrazid cé tinh base ro hon amid va la tde nhén khi manh: (khi
duge thude thit Fehling va dung dich AgNO, trong amoniac)

Hydrazid d& bi thiuy phan hon amid.
R-CO-NHNH, + H,0 —>  RCOOH + NH,

. b. Tde dung vdi acid nitro:

Hydrazid chuyén thanh azid:

-H,0
R—CO-NH-NH, + O=N-OH L R—-CO-NH-N=N-OH

-H,0 ® o
—25 R-CO-N=N=N

Céng thic ctia azid acid c6 thé biéu dién theo cic dang céng thic sau:

O 0 o
R—H}—ﬁ=§=§= - R_..g_l:\:}_l%‘ENg

Azid 13 chat thé diu, rat hoat dong (c6 thé giy nd), thudng dude dung
ngay sau khi diéu ch& ra chiing.

Azid cla acid carboxylic chiu su chuyén vi (chuyén vi Curtius) tuong tu
chuyén vi Hofmann clia amid. Dun néng véi alcol, azid loai nitd tao isocyanat,
chit nay phan dng vdi alcol tao uretan, thuy phén uretan trong méi trucng
acid ho#c base, thu duge amin béc nhat:

0]
E Q ’Nz
R~ —EI N=N: —»
R'OH H,0 '
— R'OOC-NH-R ——> R-NH, + CO, + ROH
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14.5.5.3. Ché&t dién hinh
* Rimifon: CONHNH,

Q
Hydrazid clia acid isonicotinic dugc dimg lam thuéc chéng lao.

14.5.6. Nitril va isonitril
Céng thiec cHung cla nitril: R—C=N
Isonitril 1a ddng phén cfia nitril, ¢6 céng thie:

@ © -
R—N=C hoic R—N=C: hoac R—N=C
7 (a) ®
Céng thite (b) 12 cong thic ¢8 dién, treng 46 carbon cé héa tri 2. Ciip dién
ti ty do cla nitd tao lién k&t phéi tri ndi phin td véi nguyén ti carbon, ta ¢
cdng thitc (a).
K&t qua ctia cac phuong phap phén tich quang phd khing dinh céng thite
(a) hop 1y hon:

- Béng phuong phap phé vi séng, cho thdy phan td isonitril (CH,NC) c¢6
dang dudng thing, difu nay phi hdp véi céng thitc (2) c6 lién két ba N=C
(néu theo céng thic (b) c6 lién k&t dsi N=C thi phan t cé dang géc).

- D§ dailién k&t N-C 1a 1,16 A°, chitng t6 14 lién k&t ba.
~ Ph§ Raman cia isonitril c6 mét tdn s8 ~ 2150cm™?, dic tring cho lién két ba.

14.5.6.1. Danh phdp

Goi tén nitril bdng cach doc tén gbc acid tudng tng (cing 8 carbon), déi
dudi yi thanh g réi thém tiép vi ngit nitril:

CH;—C=N Acetonitril
CHy=CH-C=N Acrylonitril
CeHs—C=N Benzonitril

14.5.6.2. Phuong phdp diéu ché
— Téc dung alkyl halogenid véi mudi cyanid kim loai (NaCN, KCN, AgCN..):

R-C1 + KCN —> R-C=N + Ka
R-X + AgCN —_ R=N=C +- AgX
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- Loai nuéc tit mudi amoni cia acid carboxylic:

. O P,0O
R—Cf{o —L » "R-CZ —22 » R-C=N
ONH, (-H,0) NH,  (-H,0)
~ Loai nudc’tit aldoxim véi sy ¢6 mit citd anhydrid acetic:

' (- H,0)
R~CH=N-OH ——>  R-C=N

Loai nude tir alkyl formamid:

H‘* Cfo P205
NH-R - H,0) _
Isonitril ¢c6 thé diéu ché& bing cich tadc dung amin bac nh4t véi cloroform
trong dung dich alcol kiém:
R~NH, + CHCl, + 3KOH —» R-N=C + 3KC + 3HO

R-N=C

14.5.6.8. Tinh chdt vét ly

Nitril ddu day la chat 18ng ¢6 mii khé chiun, d& tan trong nude. Nitril cao
(tit 16C trd 1én) 1a chat rén két tinh, it tan trong nude.

Phé héng ngoai ctia hdp chat nitril cé6 dai hap thu djc trung d&i v6i nhém
~C=N véi tin s8 khodng 2240 - 2280cm™. Thi du: acetonitril c6 tdn s8 vey 12
2283cm™. TAn s8 vgey gidm trong ddy déng ding:

CH,CH,CN e6 veey 12 2257cm?
CH,CH,CH,CN ¢6 vcay 12 2247cm™

Isonitril 12 chdt 16ng khéng mau, ¢6 mui budn nén, rit khé chiu, khéng
tan trong nude, tan trong alcol va ether. D s6i cla isonitril thap hon d§ sbi
cta nitril tuong ing. Thi du: CH;—C=N s6i 6 98°C, cdn CHs—N=C s6i 3 78°C.

14.5.6.4. Tinh chdt héa hoc

a. Phdn itng thity phdn:
Pun séi nitril véi nudc (cé mit acid vo cd hay kiém) sé& tao ra amid, réi
chuyén thanh acid cé ciing s§ nguyén tif carbon nhu nitril:

H,0 o  HO
—_—

0]
R-C=N —_— R-CZ R-CZ
(NHZ H"‘ (OH

Isonitril bén viing véi hydroxyd kiém. Isonitril bi thiy phin nhanh trong

dung dich acid lodng, chuyén thanh amin bac nh&t va acid formic:

R-N=C + _2H,0 —_ R-NH, + HCOOH
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b. Phdn ing kydro héa:

Hydro héa nitril bing natri trong ethanol, LiAlH, hosc khi hydro véi xtic
tac kim logi (Ni, Pt, Pd), tao ra amin bac nh4t: :

Ni -
R-CGN + 2H, — " R~CH,—NH,

Hydro héa isonitril, tao thinh amin bac 2:

Ni
R-N2C + 2H, —> . R-NH-CH;
¢. Phdn ing oxy hod: X
Isonitril 6 thé bi oxy héa béi oxy (oxyd thiy ngin) hosc luu huynh tao
thanh ester ciia acid isocyanic ho#c ester ciia acid thioisocyanic:

HgO
R—-N=C + O —_— R-N=C=0
R-N=C + S — R-N=C=S§
d. Phdn iing tring hgp:

V6i su ¢6 mit cia natri kim loai ho#c etoxyd natri, nitril ngung tu 2 hoic
3 phén td v6i nhau:

2CH;—C=N —>=  HC-C~CHC=N

CH;
3
3cHc=N  —=  He-d C)q
N=C_
CH3
Ar

o
Ar—
N=d

Ar

zZ

3AI-C=N —

e. Isonitril khéng bén.:
Khi dun néng dén 250°C s& chuyén vi thanh nitril (ddng phin héa):
R~NC —_— R—-CN
14.5.6.5. Chdt dién hinh
# Nitril cia acid formic: H-C=N (acid hydrocyanic)

Trong thién nhién acid hydrocyanic tén tai duéi dang glucosid cé trong
hanh nhén déng, nhan hat md, man, ddo (thi dy: amygdalin 1 glucosid chia
trong hanh nhan déng, d& bj thiy phén, gidi phéng acid hydrocyanic).
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Acid hydrocyanic c¢on tén tai & trang thai tu do trong mét s8 loai dau,
méng, vo san.

Trong céng nghiép d8 téng hgp acid hydrocyanic ngudi ta cho déng khi
methan, amoniac va khéng khi di qua ch&t xic tc 13 tdm ludi mong hop kim

Pt - Rh: .
CH4 + NH3 —_— HCN + 3H2

3H, + 3120, — 3H,0
Acid hydrocyanic tao thanh dude hap thu vao nude.

Acid hydrocyanic 1 ch&t 18ng, khéng mau, d& bay hoi, s8i & 26°C. O néng
d6 thip c6 mui hanh nhén déng, 3 ndng dd cao ¢6 mii khé chiu, rat doe.

Acid hydrocyanic 12 mét acid rat yéu (K, = 7,2.10%), khéng lam chuyén
mau gidy qui, muéi cla ching rat dé bj thiiy phan. Dung dich HCN trong nudc
rit khéng bén, acid hydrocyanic bi thily phén tao thanh amoni formiat.

» Acetonitril: CH;—C=N

La chit 1dng, s6i 8 82°C. Hoa tan trong nudc va trong nhiéu chit hitu co
16ng. Dude diing lam chAt trung gian, 1am dung méi trong tong hgp hiiu cd.

* Acrylonitril: CH,=CH—C=N
La chat 16ng, s6i 8 78°C, tan trong nudc.

Diéu ch& acrylonitril bing phan ttng céng hgp HCN véi acetylen véi xic
tac 1a phic hgp ddng clorid va amoni clorid trong dung dich nudc:

=CH + HCN e CH,=CH—C=N

Trong céng nghiép: tac dung propen véi amoniac va oxy § 480°C:

xic tac
CH,=CH-CH; + -NH; + 320, —> CH,=CH-CN + 3H,0

Triang hop héa acrylonitril thu dude polyme ¢6 khdi lugng phén tit la
35.000 - 50.000, duge dung dé san xuit s¢i tdng hdp (melana, orlon).

n CH;=CH-CN E—— [ —CH;—(EH—]
CN Un

14.5.7. Acid hydroxamic
A . X 0
Céng thic cdu tao: R-CZ
NHOH

Acid hydroxamic c6 thé duge diéu ché bing cach tac dung hydroxylamin

vdi ester hodc clorid acid:
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o ' 0
—cZ ~OH R-CZ H.OH
R-C7 + HN-O —~» CiNHOH+C;s

~0OC,H;
R—cfo + HN-OH —-a- R-c?° + Ha
cl _"NHOH
Acid hydroxamic thudng & hai dang h& bién:
_0 OH
R_ -~ — R_
“NHon ‘ c<WOH

- Acid hydroxamic tao mau dé véi dung dich st (III) clorid, d6 1a dic trung
cho dang enol.

— Khi téc dung véi acid vé co manh, xdy ra sy chuyén vi Lossen, din dé&n
su tao thanh amin bie 1:

clf] B2 (K] o ay ome
o O L6 =0

‘ ] B R_NHZ + CO,
14.5.8. Peroxyacid va acyl peroxyd
14.5.8.1. Peroxyacid (peracid)
0
R_ -
CiO—OH

Peracid c6 thé difu ch& duge ti acid carboxylic hofic tif anhydrid cia
chiing bing cach oxy héa trong H,0, dam d¥c, ¢6 mat acid sulfuric.

Ngoi ra ciing c6 thé didu ché peracid tit peroxyd diacyl khi tdc dung véi
natri methylat :

R-—C—O—O—F*R + CH;ONa —» R-C-0-ONa + R—-COOCH;

H,S0,

R-C—-0—-ONa E—— R-C-0-OH

Nhiing peroxyacid thip 1a chat Iong khéng mau, mui gidng mii ozon,
chiing hda tan trong nuéc dé hon acid carboxylic.

- Acid performic: H-COOOH, khéng bén, phén hiy nhanh chéng. Né
thuong dung & dang méi sinh lam chat oxy héa ém diu (chuyén parafin
thanh glycol). :

- Acid peracetic: CH;-~COOOH, néng chiy & 0,1°C, bén 4 nhigt dp thudng,
nhung nd khi cat, ké cd c4t trong chan khéng. Acid peracetic 13 acid rat
yéu, thity phan trong nuée thanh acid acetic va H,0,.
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14.5.8.2. Acyl peroxyd
Khi tac dung clorid acid hay anhydrid acid v6i peroxyd kim loai thu dudc
acyl peroxyd:
o .8
ACHICO),0 + BaO, —> (CHCOO,Na + HyC-C-0-0—C—CHy
Acyl peroxyd 1a chit oxy héa manh.
— Diacetyl peroxyd: CH;~COOO-COCH,, 1a chét két tinh, néng chay d
30°C, sdi & 63°C (3 ap suéit 21 mmHg). Khi dun néng trén nhiét df sbi s&
giy nd manh. Khi tac dung véi nudc, ta duge hén hgp acid va peracid:

0 0 0]
H,C-8-0-0-&-CH, + B0 —> CH(COOH + HC-C-O-OH
- Dibenzoyl peroxyd: CgH,CO-0-0~COC;H;, 12 chét két tinh, néng chay &
108°C, bén hon céc acyl peroxyd mach hd. Dibenzoyl peroxyd duge si

dung réng rai trong cong nghiép, 1am chét khdi mao trong céc phan {ing
polyme héa.
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Chuong 15

ACID CARBOXYLIC HON CHUC

MycTIEU -

1. Trinh bay dwdc cGu t
acid, aldehyd a,czd v

2. Trinh bay dttdc cac phz&a‘ng ; phdp di
3. Tnnh bay du'dc cac hoa tinh chmh cua

Acid carboxylic hén chite 12 nhitng hgp chit chita nhém carboxyl ~COOH
vi cic nhém chiic khae nhu nhém hydroxyl, nhém aldehyd, nhémni ceton...

Nhidu acid carboxylic h8n chitc ¢6 ¥ nghia trong Y - Duge hoe.

Trong chudng ndy chiing ta khéo sat mét s8 acid carboxylic hén chie sau day:
-~ Hydroxy acid. )

— Phenol acid.

— Aldehyd acid va ceton acid.

15.1. HYDROXY ACID (OXY ACID)

Hydroxy acid ¢6 thé coi nhu din chét ctia acid carboxylic do thay th& mét
hay nhiu nguyén ti hydro ctia géc R bing mdt hay nhi€u nhém hydroxyl.

_(COOH),
“(OH),

Trudng hdp don gidn nhét, phan tit hydroxy acid chita mét nhém carboxyl
va mét nhém hydroxyl:

Cong thifc chung: R

HO-R-COOH
Tuy thude vio s& lugng nhém carboxyl trong phan ti, ngudi ta chia ra:
— Hydroxy acid monocarboxylic (c6 1 nhém —COOH).
~ Hydroxy acid dicarboxylic (c6 2 nhém ~COOH).

— Hydroxy acid tricarboxylic (¢é6 3 nhém ~COOH).
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Ciing ¢6 thé dua vao s8 higng nhém hydroxyl cé trong phén tit, ngudi ta
phén biét:
— Monochydroxy acid (c6 1 nhém,—0OH).
- Dihydroxy acid (¢6 2 nhém —OH).
— Trihydroxy acid (6 3 nhém —OH).

15.1.1, Danh phap
- Nhiéu hydroxy acid vdn dugc goi tén chi nguén gdc da phan lap duge
hydroxy acid ds.
Vi du: acid lactic (CH;~CHOH~COOH) 14n ddu tién tim thay trong sita
1én men chua. Acid citric ¢é trong chanh.

- C6 thé dung chi cai Hylap a, B, v... 8 chi vi trf cta nh6m hydroxy:

B a
CH;—(EH—COOH :  Acid a-hydroxy propionic
OH

B a
CH;-EH—CHZ—COOH ¢ Acid B-hydroxy butyric

— Theo danh phéap quéc t&, goi tén hydroxy acid tit tén ctia acid tudng ing,
thém tiép ddu ngit hydroxy:

CH,—CH-COOH Acid 2-hydroxy propanoic
H
CH;—~CH-CH,—COOH Acid 3-hydroxy butanoic
H
15.1.2. Phucong phap diéu ch&

Nhiéu hydroxy acid cé trong thyc vat (vi du: acid tartric c6 trong nho,
acid malie ¢6 trong tdo...). Nhiéu hydroxy acid dugc tao ra do phan ng l1én
men (acid lactie, acid citric...). Do d6, mét s hydroxy acid c6 thé didu ché bing
phudng phéap sinh téng hdp Thi du, sinh t6ng hdp acid lactic bing cach lén
men dudng dudi tic dung cta vi khudn Bacillus delbruckii...

Ngoai ra, c¢6 nhiéu phuong phap téng hop héa hoc céc hydroxy acid.

15.1.2.1. Téng hgp a-hydroxy acid
a. Oxy héa khéng hoan toan 1,2-glyeol:

[O] 0
HO-CH;~CH,-OH —> HO-CH,- c: L8 HO-CH,- cigH
Ethylen glycol Aldehyd glycohc Acid glycolic
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b. Thuy phén a'..vhalogeno acid bdng natrihydroxyd, hay natri carbonat:

E HCH
R-~-CH-COOH — R—?H—COOH

1 OH

-

Phuong phap ;éy cho hiéu suft cao.
¢. Tz aldehyd hodc ceton:
Céng hgp acid hydrocyanic véi aldehyd hoic ceton d€ tao ra cyanhydrin,
sau dé thiy phin cyanhydrin thu duge a-hydroxy acid:

‘ 2H,0
R-CH + H-C=N —» R-CH-C=N ——%;» R—EH-OOOH

|

5 OH HY  bm
Aldehyd Cyanhydrin

. | 2H,0 E
R-C-R' + H-CSN — R-CH-C=N 223 Rr-{-cooH
- H HY by

~ Ceton )
d. Khi héa a-ceton acid:
2H
R-C-COOH —_— R—'(I:H-COOH
OH

Dung tic nhén khit héa 14 hydro méi sinh t& hén hdng natri, ho#c H, véi
chilt xic téc.

15.1.2.2. Téng hop Bhydroxy acid
a. Oxy héa aldol:

(0] 0]
CH3~CH-CH2—CZ'O - CH;-CH-CH,-C?
ou H o cow -}y OH

b, Céng hop nude vao acid a-ethylenic:

CH=CH-COOH + HOH ——> CH,CH,-COOH
G
c. Khiz héa Bceton acid:
2 .
R-C-CH,-COOH —2B»  R-CH-CH,~COOH
H

d. Céng hop acid hydrocyanic vdo ethylen oxyd réi Mm@mﬂqg@@‘@



HC—CH, + H-CSN —»> HO-CH,~CH-C=N
0o B-Hydroxy propionitri.

2H,0
—>  HO-CH,-CH,-COOH

HY Acidf-hydroxy propionic
e. Phdn itng Reformatsky (1887):
Cho ester cia o-halogeno acid tac dung véi hdp chét carbonyl (aldehyd
ho#c ceton) trong sy c6 mat cia kém (méi trudng ether khan), sau dé6 dem
thiay phén.

Vi du ester ethylic clia acid bromacetic tic dung véi Zn tao ra hop chit co
kém, hop chit nay céng hep ai nhan (Ay) vao nhém carbonyl tao ra aleolat d&
bi thuy phan:

BI'-CHZ— COOQHS + Zn —_— Br-7Zn "CI‘IZ— COOC2H5
R R
R':C=0 + Br-Zn-CH,-COOCH; — RVC—CHZ—COOCZHSV
HOH R d)—Zn-Br
—_— I:C-CHZ—CDOCZHS
@Y R7LL

15.1.2.3. Téng hop »hydroxy acid
Thiy phén céc ester ndi (lacton);

H,C—CH 0

770 + HOH —»> CH,CH,CH-C?

Hy ““"C; HY by OH
0

Butyrolacton

Ester ngi dugc diéu ché bing cach khit anhydrid acid véng. Tac nhan khi
1a hén héng natri + H,0 hodc natri + ethanol:

_ 0
H,C—C7 +4H H,C—CH,\

(0] —_— 0O + H
H2 _(\0 Hz ——C;O :

Ho#c biing cich dun néng acid B-ethylenic véi acid v6 cd lodng:

O

(0]
H,C=CH-CH,-CZ OH

15.1.3. Tinh chit vat Iy

Céc hydroxy acid monocarboxylic don gisin 1a nhitng chit 1dng sanh hodc
ch&t rdn. T4t c3 hydroxy acid dicarboxylic 14 nhﬁng&fﬁéf "'tuﬁ'n L %boggang



cAc nhém uva nudc nén cac hydroxy acid rat d& tan tlong nude. Nhiéu hydroxy
acid c6 tinh hoat quang.
15.1.4. Tinh chat héa hoe
Cac hydroxy acid ‘cho cdc phdn tng cua nhém carboxyl, clia nhém
hydroxyl va céde phan ting dic trung.
15.1.4.1. Tinh chdt ctia nhém earboxyl
— Tinh acid: hydroxy acid ¢é tinh acid manh hon so véi acid carboxylic ¢6
cing s6 carbon tuong Ung. Thi dy, acid lactic ( CH3'8§‘COOH) manh hon
acid propionic CH,~CH,-COOH (do hiéu ting - I cia nhém ~OH):

CH,;—CH<COOH K, = 1550. 105
H
CH;—CH,—COOH K, = 1,34. 105

So sanh hai hydroxy acid cé cing s§ carbon, tinh acid cing manh né&u
nhém —OH & cang gn nhém ~COOH (do hiéu ting - I clia nhém —OH tét ddn
khi truyén theo mach lién két o).

— Nhém carboxyl trong phén ti hydroxy acid cing c6 thé tham gia céhc
phan ting tao thinh mudi, ester, clorid acid, amid... -

15.1,4.2. Tinh chdt ciia nhém hydroxyl

Nhém hydroxyl ¢6 th& tham gia vio céc phan iing nhu: ether héa, ester
héa, oxy héa...
— Khi cho tac dung acid hydrohalogenie véi hydroxy acid, thi nhém OH cua
alcdl bi thay th€ bing halogen:

CH;— EH—COOH + HBr — CH;—CH-COOH
H r
Acid lactic Acid o-bromo propionic
— Véi phosphor penta clorid (PCly) hay thionyl clorid (SOCL,) thi ¢4 hai
nhém chitc (~COOH va ~OH) déu phén tng tao ra din chat cloro clia acyl
clorid d& bj thiy phan chuyén thanh cloro acid:
O

o * 2POC + 2HCI

CH;—CH-COOH + 2PCl, —> CH3—(I:H—C2
H Cl
0 HOH 0
—CH-CZ , —CH-CZ + HC
Acid 2-cloro propanoic
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Acyl clorid ctia hydroxy acid khéng bén do phan fing ester héa néi phén
tlt cda nhém —CZ véi nhom —OH. Vi vay dé difu ché acyl clorid can phai
khéa nhém OH bing cach acetyl héa.

— Phan ting acyl héa:

Nhém -OH c6 thé chuyén thanh ester khi cho tic dung anhydrid acid
(ho#c acyl clorid) vé1 hydroxy acid:

(CH;C0),0 + HO-CH,~COOH ——> CHrg—O—-CHz-COOH

Acid acetyl glycolic
+ CH;COOH
— Phan ing oxy hda:
Hydroxy acid bj oxy héa trong cac diéu kién thich hgp, nhém alcol bac 1
va bac 2 chuyén thanh nhém carbonyl >C=0:

0].
HOCH,—COOH --[—->- H—ﬁ-~COOH

CH;—CH-COOH Lo CH;~C-COOH
H
15.1.4.3. Phdn ing ddc trung cida hydroxy acid
a. Phdn ing phén cdt a-hydroxy acid:

Khi dun néng véi acid sulfuric lodng, phén ti a-hydroxy acid bi phén cit
tao ra aldehyd (hodc ceton) va acid formic:

, 0O .
R-CHcZ — R—Cfg + H—cfO

big OH OH
R 0 R.. 0

\C_ 7~ ~ — e
R’(SH(OH g-C0 + H-CC

b. Phdn ing logi nude:

R Khi dun néng, cac hydroxy acid dé dang loai nudc tao thanh céc sin
pham khée nhau tay thufc vao vi tri tuong d6i ctia hai nhém hydroxyl va
carboxyl. Vi vay c6 thé ding phén ing nay dé phén biét cac loai hydroxy acid.

* a-hydroxy acid:

Khi dun n6ng nhe nhang dudi ap suft gidm chiit it thi a-hydroxy acid bj
ester héa kép tao ra diester vong 6 canh goi 14 lactid. Trong qui trinh nay céc
nhém hydroxyl va carboxyl {(ctia hai phén td) ester héa 14n nhau:
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R 0
~CH—C? R 0
o’ o -2mo JCHTE
i..I__I.G.-\ /d_-j O\C___. HC:O
04(;:_HC\ R o R

~" Lactid

Phan g tao lactid xay ra d& dang. C6 nhiing trudng hop, phén ing tao
lactid x3y ra khi @& a-hydroxy acid trong binh hiit 4m véi acid sulfuric dam dic.
Vi vay m6t s8 a-hydroxy acid ddu day thudng khéng tinh khiét, do 1&n lactid.

Ciing nhu c4c ester, lactid d& dang bi thiy phén (khi dun néng véi kidm)
tao ra a-hydroxy acid ban ddu. :
* B-hydroxy acid:

B-hydroxy acid khi dun néng, bi loai mot phan td nudc tao ra acid a,pB-
ethylenic (v mt lugng nhé acid B,y-ethylenic):

Ret—cooH 2% R—CH=CH-COOH

* . p@ &hydroxy acid:
y va 8-hydroxy acid rat dé dang chuyén thanh ester néi phén tt ¢6 vong
5 canh ho#c 6 canh goi 1a lacton: ;

R. CH,—CH, R CH,—CH,
N -H,0 2N
N/ C=0 2 N 7 > Cc=0
N _ e { s v
H OHHG H 0
t-hydroxy acid v-lacton
Sy Ctl, -H,0 CH—CH
H2C\ fmmmmmne ; =0 —_— Hzc\ /C=O
CH,~OH_HO} CH;—O
8-hydroxy acid &-lacton

Kha ning tao thanh lacton rat d& dén mic chi cAn d& yén y-hydroxy acid
4 nhist ¢4 phong hodc khi acid héa mudi natri cia y-hydroxy acid thi lacton
ciing duge tao thanh.

Kha ning dé dang tao thanh lacton dugc gidi thich bing sfic cing
Baeyer. Nhém carboxyl va hydroxyl trong y-hydroxy acid cling nhu trong &-
hydroxy acid & gin nhau trong khéng gian nén d& bi ester h6a ndi phin ti tao
ra vong 5 canh va 6 canh 1a nhitng vong it cing, bén viing. Tuy nhién, ngudi ta
ciing da phén l4p hodc téng hgp duge nhing lacton c6 vong 16n (15 - 19 canh).

Néi chung, lacton c6 mii d& chiu, mét s& duge dung lam huong lidu.
Vitamin C (acid ascorbic) tén tai duéi dang lactgxtnt:p: / /tieulun.hopto_o;g



HO OH
HO. OH c

==’ Dlo—
-H,0
H-( __-c=0 —5  H-C__ c=0
OH_HG O
HO—C—H ' HO—C—H
,OH L,OH
Vitamin C

Mbt s6 lacton chua no, nhu aflatoxin la nhiing chat rat déc.

0O 0O
'R
:
00 O OCH;
Aflatoxin B
15.1.5. Chit dién hinh
15.1.5.1. Acid glycolic (acid hydroxy acetic)
HO—CH,—COOH

Acid glycolic 14 chit don gidn nhAt cha didy hydroxy acid. Trong thién
nhién, acid glycolic ¢6 trong qua nho chua chin, ¢l céi dudng...

Acid glycolic 14 chat két tinh, nhiét d6 néng chay 80°C, d& tan trong nude,
dude ding 1am chit thay thé acid tartric trong nude giai khat.
15.1.5.2. Acid lactic (acid a-hydroxy propibhic; 2-hydroxy propanoic)
CH;—CH(OH)—COOH

Do c6 mit mét nguyén tit carbon b&t d8i trong phan ti, nén acid lactic
tbn tai dudi hai dang déng phin d6i quang va mét hén hgp raremic:

OOH EOOH
H-C-OH HO—-C-H
&, CH,
Acid D(-) lactic Acid L(+) lactic

Acid L(+) lactic t,.=26°C [a]p=+3,8
Acid D(-) lactic t,.=26°C [a],=-3,8°
Acid (1) lactic t.=18C [alp=0°

Duge si ngudi Die Scheele phat hién 14n ddu tién (ném 1870) acid lactic
trong sita 1én men chua. Sau d6, ngudi ta tim thady acid lactic trong médt 8 san
phdm 1én men chua: cai, dua chuét...

Nam 1832, Liebig da tach dude acid lactic trong 8tp:/tieulun.hopto.org



— Acid L{+) lactic (acid lactic hitu trﬁyé‘n, arid sarcolactic) cé tmng cd, mau,
nude tidu, 1a san phdm phin huy cla polysaccharid dy trit clia cd thé
(glycogen). Khi lao déng chan tay nhiéu thi néng 4o a01d L(+) lactic tang
trong cd. Khi nghi ngoi thi mét phan acid nay chuyén thanh glycogen,
con mét phdn khac bi oxy héa thanh CO, va H,0.

~ Acid D(-) lactic (acid lactic td truyén) tao ra do 1én men lactic cac chat
dudng dudi tie dung cia Bacillus acidi laevolactici.

~ Acid (1) lactic (acid lactic racemic) tao ra do 18n men lactic céc chit
dudng (lactose, glucose, sacarose) dudi tic dung cfa vi khu#n Bacillus
lactic acidi va Bacillus delbruckii.

Acid lactic dude dung 1A acid lactic racemic ¢6 chita 10-15% nudc, 14 chit
16ng sanh nhu siro, khéng mau, vi chua. Duge ding trong Y hoc dé diéu tri
chiing ia chay phin xanh & tré em...

15.1.5.3. Acid malic (acid hydroxy succinic; hydroxy butandioic)
HOOC—CH(OH)—CH,—COOH

Acid malic chita mét nguyen tit carbon bét d5i nén tén tai dudi hai dang
déng phén 461 quang vd mét hén hdp racemic:

(FOOH COQOH
H-C—OH HO—C-H
2 éHz
Soon OOH
Acid D(+) malic acid L(-) malic

Trong thién nhién, acid L(-) malic ¢é trong qua chua chin nhu nho, thanh
tra va nhit 1a tho (tiéng Latinh: malum = t4o).
Cac acid malic hoat quang c6 nhiét d§ néng chay la 100°C. Acid malic
téng hop 1a hén hp racemic (acid (+) malic), nhiét dj néng chay 130°C.
~ Acid malic, ngay nay dugc thay th€ dan acid citric va acid tartric trong
cbng nghé sdn xuit nudc gidi khat, nude hoa gua...

15.1.54. Acid tartrie (acid o,o’-dihydroxy succinic; 2,3-dihydroxy butandioic)

HOOC—CH(OH)—CH(OH)—COOH

Acid tartric c6 2 carbon bat d6i xtitng mang cic nhém thé gidng nhau, vi vay
khéng phai ¢6 2% = 4 déng phan quang hoc ma chi ¢6 3 déng phén quang hoc.

Khi didu ché& rugu nho bing cich lén men dlch qua nho, Scheele 14n dau
tién da tach duge mdt trong nhitng déng phén ctia acid tartric tit mot chit cin
lang xuéng day thing. Ch&t cin 46 13 kali tartrat acid
" KOOC-CH(OH)- CH(OH) —~COOH. Tit chit nay c6 thé thu duge acid tartric
b3ng cach cho tac dung véi acid vé co. Ngoai nho ra, acid tartric cfing cé trong

nhiéu qua khéc. http://tieulun.hopto.org



COOH | COOH COOH
H-C-OH | HO-C-H _H-C—OH _ mat phing
HO-C-H {  H-C-OH H-C—-OH déi xtng
OQH | OOH ) COCH
I = Guong I ' 11
Acid D(+) tartric Acid L(-) tartric Acid meso tartric
tye = 170°C t,e = 170°C t. = 140°C
[aly = +12° | [al, = -12° folp = 0°

Chat I va II nhu vat va anh qua gudng: d6 1a hai déng phan d8i quang:
acid D(+) tartric va acid L(-) tartric.

Chat III: acid mesotartric 6 ciu tao d6i xing, vi ¢6 mét phéng dé1 xung
di qua gifia lién két C,—C,, chat nay khéng hoat quang do bi trit ndi phéin ta
(trong ciing phé4n ti ¢ hai nita 481 xting nhau, c6 tic dung nguge nhau déi véi

inh sing phin cuc).

Hén hgp déng lugng ctia cac chat I va IT d6 12 hdn hop racemie: acid (%)
tartric.

Acid D(+) tartric ¢6 nhiéu trong thién nhién.

Acid L(-) tartric khéng gip trong thién nhién, cé6 thé didu ché bing cach
phén déi acid () tartric.

Acid (%) tartric c6 rit it trong rudu nho so véi acid D(+) tartric; thudng
thu dudc bang téng hgp héa hoe.

Acid mesotartric duge diéu ché bing cich dun néng & 160° acid D(+)
tartric véi nude, vi & didu kién nay xay ra racemic héa mét nhém CHOH trong

phén ti1.
Trong nganh Dude, acid tartric ding dé 1am nudc chanh tartric, siro acid
tartric.

15.1.5.5. Acid citric (acid 2-hydroxypropan tricarboxylic)

HOOC—CH,~C—CH,~COOH
OOH

Acid citric ¢6 trong cac loai qua chanh, cam, quyt, budi, diu, mén...
Trong dich qua chanh c6 khodng 8% acid citric.

Acid citric khan ¢6 nhiét 46 néng chay 153°C.

Cé thé tdng hop acid citric tit glycerin qua mét s8 giai doan. Acid citric
dugce san xuit trong céng nghiép bing cach 1én men céc chit duong (glucose,
saccharose, mat mia) nhd vi nim Aspergillus niger.

. Acid citric dude diing 1dm d8 ubng gidi khat, lam chat gidi ddc khi bj ngd

dge kiem. . http://tieulun.hopto.org



15.2. PHENOL ACID

Phenol acid ¢6 thé coi 1a din xu&t ctia acid thom, trong d6 nhém hydroxyl
1ién k&t truc tiép véi vong benzen.

Nhiéu hgp chat phenol acid ¢6  nghia trong ¥ - Duge hoc.

15.2.1. Acid monophenol

Acid monophenol don gidn nhit 1a HO-C;H,~COOH, c6 3 ddng phan tuy
theo vj tri ctia nhém —OH trén véng benzen:

COOH COOH COOH
o~ o
CH
Acid o-hydr_oxy benzoic H
(acid salicylic) Acid m-hydroxy benzoic Acid p-hydroxy benzoic

Quan trong hon ca 14 déng phén ortho acid salicylic. Tén goi acid salicylic
xudt phat tit tiéng Latinh Salix - lidu. Trong vé cdy lidu ¢6 chita glucosid 1a
salicin. Khi thuy phan salicin thu duge mét alcol-phenol 1a saligenin
HO-C:H,~CH,0H. Khi oxy héa saligenin thi dugc acid salicylic.

15.2.1.1. Trang thdi thién nhién
Acid salicylic tén tai trong mét s& ciy:
- O trang thai tu do: trong cay d4u tay, ciy vidn chi.

~ O trang thai ester, két hgp dudi dang heterosid trong cay Lio quan thio
(Gaultheria procombus), tit 46 ngudi ta chiét tinh ddu Wintergreen,
thanh phédn chinh ]1a methyl salicylat.

15.2.1.2. Phuong phdp diéu ché

Phuong phép Kolbe-Schmitt (1885), hién nay vAn thudng duge st dung:
cho tac dung CO, 1én natri phenat § nhiét d¢ thudng duéi ap sudt 4-7 atm, sau
dé dun vi khong vugt qua 140°C. Higu sudt dat 95-98%:

ONa

OH OH
COONa H.S50 COOH
+ €0, —= ==

Phén lap acid salicylic bing cich acid héa méi trudng, acid salicylic két
tia va duge tinh ché& bing cach thing hoa.
Cd ché phdn itng: phan dng xay ra 1a do t&n cong 4i dién ti cka CO, vao
ion phenat:
http://tieulun.hopto.org



Chi §: v6i kali phenat va nhiét d¢ > 140°C thi phan ing nay chu yéu tao
ra acid p-hydroxy benzoic.

15.2.1.3. Tinh chdt vat ly o

Tinh thé hinh kim khéng mau, thing hoa dugc, nhigt 46 e o
néng chay 159°C. R&t it tan trong nudc, tan trong alcol, @: i
cloroform, ether. C4t kéo duge véi hoi nude (cdu trie chelat ndi):

Q

15.2.1.4. Tinh chdt héa hoc
a. Tinh chdt ciia nhom carboxyl:
- Tinh acid: acid salicylic (K, = 105.10%) manh hon so véi acid benzoic
(K, = 6,3.10®). Cé thé tao mudi véi base hodc vdi carbonat.

COOH COONa
OH Na,CO, OH
2 m—— 2 + CO, + H,O

Natri salicylat duge diing 1am thudc chéng thap khép va gidm nhiét.

— Tao clorid acid: cho tac dung thionyl clorid (SOC),) véi acid salicylic s&
tao clorid acid ctia acid salicylic:

COOH cl |
OH socl, OH
— + SO, + HCI

- Tao ester:
+ Tao methyl salicylat:

Cho tac dung acid salicylic vdi alcol methylic ¢6 du, xdc tac H,SO, sé tao
methyl salicylat:

OOH COOCH,
OH CH,0H ©0H
—
H,S0,

Methyl salicylat 1a chét 16ng, c6 mui dic trung, nhiét d6 séi 223°C, .dt‘mg
. Xoa bép ngoéi da, chida thép khép. http://tieulun.hopto.org



+ Tao phenyl salicylat (zalol):

_ Thuong ngudi ta di€u ché phenyl salicylat bing cach cho téc dung POCI, lén
hén hgp acid salicylic va phenol dun néng. Phan {ng xay ra qua 2 giai doan:

1) POCl, tac dung véi acid salicylic tao ra clorid acid cta acid salicylic:

ch (_20

OH cl
OH OH
3 + POCl, ——> 3 + H,PO,

2) Clorid acid ctia acid salicylic tac dung véi phenol tao ra salol:

0 O
cz

cz
cl O~CgHs
OH OH
+ HO-CH; —> + HCl

Salol 1a chat két tinh, nhiét d§ néng chay 43°C, rit it tan trong nudec.
Trong-Y hoc, salol duge diing trong mét s6 bénh dudng rudt.

— Decarboxyl héa: acid salicylic d& bi loai nhém carboxyl hon céc acid
thom. Khi dun néng nhanh thi bj thity phin thanh phenol va CO,:

b. Tinh chét cia nhém hydroxyl phenolic:

— Ester héa: khi dun néng acid salicylic véi anhydrid acetic thi nhém chtc
phenol bi ester héa tao thanh acid acetyl salicylic (aspirin):

COOH o COCH
OH CH?'_C/:O Pyridin O—E—CH3

aHy- 2 + CH,COOH

Aspirin 1a chat két tinh, nhiét d6 néng chdy 137°C. Aspirin duge ding
trong Y hoe d8 Iam thudc ha nhiét, gidm dau...
— Tac dung véi Fe(III) clorid:

FeCl, tac dung véi acid salicylic cho mau tim; khac véi cic phenol, phan
ing miu nay xay ra khéng nhiing § trong dung dich nudc ma cén & trong dung
dich alcol.

¢. Tinh chét cda cd hai nhém chite:

-

— Tao cic mudi kép: http://tieulun.hopto.org



Tac dung véi hvdroxyd kiém hoic kidm thé ding du:

COOH COONa
@[ ¢ 2NaOH —> ° @: + 2H0
ONa

"OH
o) Dinatri sahcylat

0
‘L«L'OH Pun nén

o . Ho)Ca Dun nong @[ + 2H,0
SO HO -—(Ea

Calci salicylat

Khi dun néng acid salicylic vdi nude v6i s& tao tia calci salicylat. Phan
{ng nay cho phép phén biét acid salicylic v6i c4c d8ng phan ctia né. Acid m- va
p-hydroxybenzoic khéng cho phan dng nay.

~ Alkyl héa:

Dinatri salicylat cé thé tic dung véi mét tdc nhan alkyl héa, cho phép
ester h6a nhém carboxyl va ether héa nhém chitc phenol (a). Khi x& phong héa
bdi dung dich KOH, chi con lai nhém ether (b):

COONa COOR COOK
@,ONa +2XR @,OR HOH @,OR
— _—

(KOH)
(a) (b)

— Tao xanthon:

Khi dun néng trong sy c6 mit clia tdc nhan hidt nude, hai phan ti acid
salicylic ngung tu véi nhau dé tao xanthon:

Q
(u.‘—OH Ho—éj:Oj Q/© :
— @ + CO, + 2H,0
OH HO 0

Xanthon
— Tao phenyl salicylat (salol):
Pun néng acid salicylic 8 200°C trong binh kin s tao phenyl salicylat:

¢-o
@I @ + CO; + 2H,0
H

d. Tinh chdt cia nhdan thom:

— Cong hgp: hydro héa véi Na/ethanol, s& tao acid pB-ceton véng, chit nay bi
thuy phén t id pimelic (duéi tri):
huy phén tao acid pimelic (duéi dang muéi na n%ttp://tieulun.hopto.org




COOH H_ COOH H_ COOH COCNa
OH 2H, é[ori - ) HOH_ GOONE
H (NaOH)
Acid pimelic
5 o (mu6i natri)
~ Thé i dign t& (S):

Nhém ~OH (nhém dinh hudng ortho va para) va nhém -COOH (nhém
dinh huéng meta) huéng su thé i dién t1d vao cac dinh 3 va 5. Vi tri 5 it trd
ngai, 12 vi tri dé bi t4n cng. Ngudi ta c6 thé quan sat didu nay 8 cic phan iing
sulfon héa, nitro héa va phan ing ghép d6i véi muédi diazoni:

COCH COOH
CH H,S0, OCH
—_ + H,0
HO,S
Acid 5-sulfosalicylic
COCH COCH
CH . HNO, . OH
—_— + HO
O,N
Acid 5-nitrosalicylic
COOH COOH

@on [CeHs~N=N | c1- @OH . Ha
CgHs—N=N

Acid 5-azobenzen salicylic
Céac halogen tac dung véi acid salicylic cho cing nhiing san phim nhu
khi tac dung vdi phenol. Phin itng bit ddu bédi decarboxyl héa acid salicylic
thanh phenol:

COOH

Br -
OH Br, O/OH 3Br, @0}1
— O — + 3HBr
@ - CO;A_ ) Br Br

15.2.1.5. Ung dung
. Acid salicylic 1a chdt trung gian trong téng hep hitu cg d§ diéu ch& cic
dain xu4t salicylic khac nhau. Acid salicylic c6 tac dung sat khuin va diét ndm
k¥ sinh trén da.
Acid p-hydroxybenzoic va nh4t 12 nhiing ester ctia né duge ding lam chat
bdo quan:

http://tieulun.hopto.org



H
% Alkyl p-hydroxy benzoat
(chat bio quan)
R = CH;; Metyl p-hydroxy benzoat (Nipagin)
R = C;H;: Propyl p-hydroxy benzoat (Nipasol)
Ciéc chit nay c6 tic dung sat khudn, diét ndm nén duge ding lam chat
bao quan mét s6 loai thudc va nude ngot giai khat.
Dan xudt p-amino clia acid salicylic (acid p-amino salicylic hay P.A.S) 14
thuédc khang lao.

COONa
OH

NH,
P.A.S sodic
(thudc khdng lao)

15.2.2. Acid polyphenol
15.2.2.1, Acid protocatechic (acid 3,4-dihydroxy benzoic)

"Trong thién nhién, acid nay cé trong cdy héi. Acid protocatechic duge
téng hdp ti¥ pyrocatechol theo phuong phap Kolbe-Schmitt, hodc bing cach
dun néng vdi dung dich amoni carbonat & 140°C trong néi hip:

. ' COOH
Co,
it}
OH OH
H H
’ Acid protocatechic

15.2.2.2. Acid gentisic (acid 2,5-dihydroxy benzoic)
. Diéu ché acid gentisic bing cach dun néng hydroquinon véi KHCO, & ndi hdp:
COCH

OH CO, OH
JO A
HO HO

15.2.2.8. Acid galie (acid 3,4,5-trihydroxy benzoic)

Tén tai & trang thai ty do & che, v s68i, ngii boi tit... Trong tanin, acid galic

t6n tai & dang ester héa giita 2 phan ti acid galic dudec %?tit ac/i/g(l_ mletadri]galtic:
: p://tieulun.hopto.org



0
COOH Ho—@c\/
HO O o
HO NP oH cf
u OH
HO

Acid gali
L Acid metadigalic

Thu«:tng ngudi ta diéu ch& acid galic bing cich thiy phéan tanin bing men
hoic bing acid lodng.

Acid galic 1a chét két tinh, mau tring, tan it trong nudc lanh, tan nhidu
trong nude néng, alcol, ether. Khi dun néng dén 210°C thi phan hdy thinh
CO, va pyrogalol.

La mot polyphenol nén acid galic rat d& bi oxy héa. Trong méi trudng
kiém, né bi héa niu ngodi khéng khi. Acid galic khit héa bac tit dung dich
AgNO,, do d6 dugc st dung lam chit hién hmh trong ky thuat anh. Vdi FeCl
acid galic cho méau xanh- den duge dung dé diéu ch& mbt s6 mye.

Mot s8 ester clia acid galic, nhu propyl galat cé thc dung chéng oxy

15.3. ALDEHYD ACID VA CETON ACID (OXO ACID)

Aldehyd acid v& ceton acid 14 nhiing hgp chit mang nhém chiic carboxyl
—COOH va nhém aldehyd hodc nhém ceton.

Os
Chit don gidn nhit c¢a aldehyd acid 1a acid glyoxalic: I_IT.C—COOH

Chait don gidn nhét clia ceton acid 14 acid pyruvic: CH3—%—COOH
O

15.3.1. Danh phép
~ Aldehyd acid: coi aldehyd acid nhut 13 dAn chét cia acid carboxylic, trong
dé6 hydro ctia gde R duge thay bing nhém formyl :—-C:’g
et in
Acid 3-formyl propanoic
-~ Ceton acid:
+ C6 thé doc nhém carbonyl ceton bing cach ding ti€p ddu ngit ceto:

CH3—§— CH,—COOH

Acid 3-ceto butanoic -
(acid p-ceto butyric) http://tieulun.hopto.org



+ Coi ceton acid nhit 13 din chat ciia acid carboxylic, trong d6 hydro cia
g6c R dude thay bing géc acyl: R—(—
(0]
CHy~ g— CH,~COOH

Acid acetyl acetic

— Theo danh phdp guée t€, goi tén ctia aldehyd acid va ceton acid theo tén
cla acid tuong ting va thém tiép diu ngit oxo va vi trf clla nhém carbonyl:

CH;--(”}-COOH CH;—C~—CH,—COCH
0 O
Acid 2-oxo propanoic Acid 3-oxo butanoic

15.3.2, Phuong phap diéu ché&

Mot s8 aldehyd acid va ceton acid ¢é trong thién nhién. Acid glyoxalic cé
trong qua xanh; acid pyruvic 14 san pham trung gian trong qua trinh chuyén
héa glucid va lipid trong co thé déng vat.

C6 thé t6ng hop aldehyd acid v ceton acid bing céc phudng phap sau:

15.3.2.1. Oxy héa hydroxy acid
Tuy theo su ¢6 mét cia nhém chiie alcol bac nhit hay bae nhi cé trong
phéan tit hydroxy acid, ta s& duge aldehyd acid (a) ho#c ceton acid (b):

O
a) H,C—-COOH —-[-_L. H-C—COOH

H [0]
b) R—EH—COOH e R-'F—COOH
H

15.3.2.2, T clorid acid qua nitril
Chuyén clorid acid thanh nitril, rdi thily phan nitril:

R-C-Cl1 + KC=N — R-C—-C=N ﬂ{’- R—F—COOH

5y e g

* - a-Cetonacid
Phuong phap nay diung dé diéu ch& a-ceton acid. .
15.3.2.3. Tiz ddn chdt gem-dihalogen cila acid ~ -
. :
é’ 2H,0 .-H,0
R-C~COOH —-> [_R—/C\“COOH] — - R-C—COOH
- "2 Iud ow 8
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15.3.2.4. Diéu ché Bceton acid

. Cho tac dyng hai phén tit ester trong sy c¢6 mit cGa natri ethylat (phan
" {ng ngung tu Claisen (1887)):

C,H,ONa
CH;—C-0GH; + CH3—§—OC2H5 - e
Ethyl acetat CHy— g_ CHy— g__ OCH; + CHOH

Ethyl aceto acetat

Natri ethylat bit mft proton & carbon o ctla nhém chitc ester va
carbanion duge hinh thanh. Carbanion thyc hién thé& 4i nhan (Sy) trén phin
tl ester thit hai:

R o
CH,0” + H-CH,~COOC,H; —= C,H,ONa + :CH,—COOC,H;

9 0
|
CH3—5"' OQHj “‘—"' CH3“ (E‘@Csz —_—>
) CH,—COOC,H
: CI‘IZ_ COOCQH 5 O

|
—>  CH-C-CH~COOCH; + GCH,0%

15.3.3. Tinh chat

a) Aldehyd acid va ceton acid do trong phén ti c¢6 nhém carboxyl vi
nhém aldehyd hodic nhém ceton, nén cé cac tinh chat clia acid va cic tinh chit
cua aldehyd hojc ceton (Vi du, nhém acid cho phan tng tao musi, tao ester;
nhém carbonyl cho phan tng cdng hgp acid hydrocyanic tao cyanhydrin, cdng
hgp v6i natri bisulfit tao hgp chét bisulfitic, phan #ng ngung tu tao oxim,
‘hydrazon...).

b) Do nhém carbonyl >C=0 la nhém it dién t{ manh (hiéu tng -I) nén cic
aldehyd acid va ceton acid ¢6 tinh acid manh hon acid carboxylic tuong tng.

¢) Do anh hudng tucng hd ctia 2 nhém chic trong phan td, nén cac a-
ceton acid va B-ceton acid d& dang loai nhém carboxyl.

Vi dy: acid pyruvic khi dun néng trong méi trudng acid sulfuric loing sé
bi loai nhém carboxyl dé thanh aldehyd acetic, con acid aceto acetic rat khong
bén ngay ci & nhiét d6 thudng d& loai nhém carboxyl dé tao thanh aceton.

15.3.4. ChAt dién hinh

* Acid pyruvic

Acid pyruvic 14 ceton acid don gidn nhit: CH;—C—COOH
hip://tieulun.hopto.org



Lin ddu tién ngudi ta diu ch&€ dude acid pyruvic bing cich dun néng
acid tartrie, tit d6 sinh ra tén goi clia acid nay (pyros néng, ngon lua). Phan
iing ti€n hanh c6 thé qua céc giai doan:

______ -CO, -H,0
HOOC:CH-CH-COOH —— HC—CH-COOH ——
H (I)I-I OH OH
Acid glyceric
H2C={|:—COOH — CH; (I:i: COOH
) OH 0
Acid o-hydroxy acrylic Acid pyruvic

(dang enol cia acid pyruvic)

Acid pyruvic 12 chédt 1dng sanh, khéng mau, s6i 8 165°C, hod tan trong
nuéc v6i bat ky ty 18 ndo. La sdn phdm trung gian trong qué trinh chuyén héa
glucid va protid trong cd thé dong vat.

* Acid aceto acetic (acid acetyl acetic, acid B-cetobutyric)

CHy~C—CH,~COOH
0

Acid aceto acetic 1a B-ceton acid don giidn nhét, chat khéng bén.
Acid aceto acetic 14 sdn phdm trung gian trong qué trinh chuyén héa
lipid trong cd thé do su oxy héa khéng hoan toan ctia acid B-hydroxy butyric:

[O]
CH;—CH(OH)-CH,~COOH ——> CH3—E—CH2—COOH

Acid aceto acetic d& bi loai nhém carboxyl dé tao thanh aceton:

" -COo
CHy~C—~CH,~COOH — CH3-§-—CH3
Do réi loan trong qué trinh chuyén héa glucid va lipid, acid aceto acetic
khéng duqc chuyén héa hoan todn, thita @ trong co thé va thai ra ngoal theo
nudc tidu. Vi viy, ngudi ta tim thiy acid aceto caetic trong nude tleu cia ngudi
bi bénh dai thio dudng.

Ester ethylic clia acid aceto acetic (ethyl aceto acetat):

CH3—§-CH2—COOCZH5

1a chét 16ng khéng mau, s6i & nhiét @6 181°C (kém theo phén huy moét phén).
Ester nay c6 § nghia vé mit Iy thuyet va nhiéu Ung dung trong téng hop hiu
co (d8 didu ché cac methyl ceton, céc hgp chat di vong...).
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15.3.5. Ciu tao héa hgc cia ester ethylic ctta acid aceto acetic

Ester ethylic clia acid aceto acetic ¢é ¥ nghia quan trong trong nghién
citu hién tugng hd bién ceton === enol.

‘Ester aceto acetic cho mét s§ phan ing khéng thé giai thich dude bing
cong thire ’ :

o

CH;—C—CH,—C?
3 i 2 C:oczns

Thi du: chit ndy tdc dung duge véi natri kim loai (nhu 14 ¢6 nhém
hydroxyl trong phén tli); cdng hdp dude véi brom (nhu 14 ¢6 lién k&t d8i C=C);
tac dung vé6i dung dich FeCl; cho mau tim dic trung clia nhiing chit c6 nhém
—~C=CZ . 83 di c6 cic phan fing trén 12 vi ester aceto acetic ton tai dudi hai

H
dang ceton va enol.

Nguyén tit hydro cia nhém methylen —~CH,— trong phén tit ester aceto
acetic § gita hai nhém carbonyl nén c6 dd linh déng cao. Do hai nhém
carbonyl it dién ti (hiéu Ung - I) nén hydro cia nhém —CH,~ linh ddng c6
thé tach ra tit carbon va céng hdp vio nhém carbonyl ceton, tao ra nhém
—g;c( goi 14 nhém enol: )

H
CH3_ C— ¢— (F— OC2H_5 _— CH3_C: CH-C— OC: H 5

w~H H
Dang ceton Dang enol
(92,5%) (7.5%)

Sut tao ra dang enol 14 thuén nghich. Kha ning ty déng phén héa thuan
nghich d6 dude goi la hién tugng hd bién ceton - enol. O nhiét 46 phong, ester
aceto acetic dang ceton chi€ém 92,5% va dang enol chiém 7,5%. Nhitng dang
nay cé tinh ch&t khac nhau va c6 thé phan lap, nhung sau khi da duge phén
lap thi méi dang s& nhanh chéng chuyén sang dang kia cho dén khi cin bing
giita hai dang duge thiét 1ap. L. Knorr (1911) lam lanh ethyl aceto acetat trong
dung dich ether-hexan d&n -78°C, dang ceton két tinh duge tich ra (dang nay
c6 nhiét dé néng chiy -39°C). Nhung khi dang ceton két tinh nay bi chuyén
thanh dang 1éng thi mét phin chuyén thanh dang enol, cin bing duge thiét
lap khi dang enol dat 7,5%.

Dang enol ctia ester aceto acetic dugc bén héa 14 nhd tao thanh hé lién
hop va lién k&t hydro néi phén ti:
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% :: 'OE\| - .;':'p ,g
A7 SH U Lién két hydro
Heé lien hop ndi phan tir

Dang enol ciia ester aceto acetic
H3 bién ceton - enol thudng xay ra & nhiing phdn ti c6 hai nhém
carbonyl & vi tri B d6i véi nhau:—gfmg—g—j
Ham lugng ctia mbi dang hé bién (dang ceton va enol) phu thude vao ban
chit héa hoc ciia chiing, vao nhiét d6, dung méi... Chuyén héa tudng hd gita

dang ceton va enol rit nhay véi xidc tac base va & mitc d6 nhé hon béi xdc tac
acid.
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Chuong 16

DAN CHAT CUA ACID CARBONIC

MUC TIEU

1. Trinh bay duge caudtcw
carbonic. .

2. T}inﬁ_bdxdwgbc_&'u:@yﬂ

Ban than acid carbonic khéng c6 tac dung sinh hoc nhung nhiéu din chat
cla né lai dugc sit dung a8 didu tri mdt s8 b&nh va duge dang lam nguyén lidu
trung gian trong tong h¢p hitu cd. Céc din chat cta acid carbonic dugc chia
lam hai loai:

- DAn chét khoéng chia nitd.
— Dan ch4t chita nita. 4
Mat 6 hop chat hitu cd sau diy duge coi nhu 14 din chét cia acid carbonic.

(0]
1]
OH OH NH, NH-C-R
o=C- —_ O= —= 0O=C7 — =7
C\OH e (-:NHZ C\NHZ C\NH-*!CE—R
Acid carbonic  Acid carbamic Ure Ureid .

Trong gido trinh nay, ching ta xét mét s8 din chit cla acid carbonic
dugc sit dung nhiéu trong téng hdp hitu co.

16.1. DAN CHAT KHONG CHUA NITO CUA ACID CARBONIC

16.1.1. Phosgen (carbonic diclorid, carbonyl clorid, cloroformyl clorid)
cl
a

Phosgen khong phai 14 mot hdp chit hitu co, nhung né duge ding lam
nguyén lidu ddu dé didu ché mot s& hop chat hitu cd.

0=CC

16.1.2. Ester cta acid carbonic

16.1.2.1. Cloroformiat a
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LA ester ctia acid cloroformic. Puge diéu ché& bing cach cho alcol tac dung
v01 phosgen.

Cl s Cl
e i =C? + HC
0=Clq + O-CHs  —> 0=Cg oy
" Ethyl cloroformiat
16.1.2.2. Diester carbonie (dialkyl carbonat)
OR
0=CZ
c OR .

Thudng diéu ché bing cach cho alcol du tic dung vdi phosgen:

Cl OR
O--C(Cl + 2HO-R — O—C(OR + 2HA

16.2. DAN CHAT CHUA NITO CUA ACID CARBONIC

Khi thay th& mét trong hai nhém -OH cla acid carbonic bing nhém
—-NH, dudc acid carbamic.

Né&u thay th& 2 nhém —OH bing 2 nhém -NH, thu dugdc ure:

OH OH NH,
O= — =CZ —  0=CT
on O=C\m, NH,
Acid carbonic Acid carbamic Ure

6.2.1. Ester clia acid carbamic
Acid carbamic khéng tén tai § dang tu do ma thudng gip & dang muéi
cta acid hoic dang ester.

NH, _NH,
O= o=
C:ONH,; 0 C‘OR
Amoni carbamat Ester clia acid carbamic

Ester cua acid carbamic ¢é tén chung 1a urethan,

* Piéu ché amonicarbamat:

Ngudi ta cho carbondioxyd phan iing truc tidp véi amoniac hodc cho tac
dung 2 khi d6 trong dung méi tro tinh nhu alcol hay ether dau héa.
O NH;

(0] + NH, _
| ol

C= : O=

. * Piéu ché urethan:

+ Téc dung ctia amoniac véi cloroformiat hay allyldfesthan.hopto.org



OC,Hs _OC,H;

=7 F— C
O=C_ - + 2NH, — 0=CZ “NH, + NH,CI
~OC,H; -OC;Hs
0=C_ + NH —_— O= + CH,O0H
OCyH; 3 Snm, =
+ Ngung tu alcol véi isocyanat.
_NHR

O=C=N-R + ROH —» 0=C_
O—-R'

Cac ester ctia ac1d carbamic 13 dang ket tinh bén vitng. M6t s6 urethan
duac diung lam thude gidm dau va thube ngti. Vi du:

— Ethyl carbamat (con goi la urethan) lam thuoc an thén, gdy nga nhe.
Chat nay cdn ¢6 tac dung ngin can sy phat trién cdc mam thuc vat va
khéi u 4c tinh clia ddng vat (tuy vay tac dung nay yé&u).

- Meprobamat dude diing lam thufc an thin kh4 phé bign.

Csty
O—CH;—C—CH,—0
(o4 Eﬂs c=0
NH, H,N
Meprobamat
(2-methyl 2-n-propyl 1,3-propandiol dicarbamat)

o=

N

16.2.2. Ure

Khi thay th&€ 2 nhém -OH cta acid carbomc bidng hai nhém -NH, thu
duge ure. Ngudi ta coi ure nhu amid hoan toan ctia acid carbonie, do dn cén

dude goi 14 carbamid.

OH NH
0= o=cZ ?
CiOH NH,
Acid carbonic Ure

- Ure la chat thai trit trong qué trinh chuyén héa chat dam ctia co thé
déng vat. Hang ngé.y, cd thé ngudi 16n thai qua nude tiéu khoang 28 - 30g ure.
Trong mau nguéi c6 0,25 - 0,30% ure.

16.2.2.1. Phuong phdp diéu ché
— Ti nguyén lidu thidn nhién:

Ure ¢6 nhiéu trong nudc tidu. Muén phén riéng ure, ng‘tidl ta c6 can nudc
tiéu, sau d6 cho tac dung véi acid nitric ddm dic s8 thu dude két tta nitrat ure
khé tan.

— Phén tng téng hdp ure trong phong thi nghiém:

Lin diu tién, Wohler da tong hgp duge ure béng cach dun néng
amonicyanat trong dung dich nuéc @ 100°C.
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N
ONH,4

AN

— HN—(:(/NH —»  HN-C-NH,
2 OH it

Iso ure S Ure

- Trong ¢éng nghiép, hién nay ngudi ta san xuAt ure bing cach d6t néng
carbon” dioxyd véi amoniac & 130° véi ap sudt 50atm tao ra
amonicarbamat, chit nay loai nuéc va tao thanh ure:

CO, + 2NH, — H,N-COONH, — H;N-CO-NH, + H,;0

Bing phudng phép ndy, ngudi ta difu ché ure lam nguyén ligu téng hop
thude, chat déo va phin bén.

16.2.2.2. Cdu tao

Ding phuong phap do chinh xéc céc khodng céch nguyén tit trong phén
tit ure bing phuong phap tia X, thu duge két qua nhu sau:

C-0 : 1,262 A
C-N : 1,335 A

D& so sanh khodng cach lién k&t nay véi cac hop chat khéac, chiing ta xem
xét d6 dai ctia 1ién k&t C-O va C-N trong céc trudng hgp sau:

(1]
Trong cac phan ti khéng lién hgp, khodng cich C-0:1,43Ava C=0:1,21

) o o
A.ConC-N:1,47TAvaC=N:1,27 A.

Nhu vay, khodng cach C-O trong ure dai hon trong ceton, con khodng
cach C-N thi ngén hon trong amin.

Ngudi ta con thdy phan ti ure ndm trén mat phéng va d6i xtng, gbéc tao
thanh khoang 120° NCO la 121° va NCN la 118°), bang phuong phap tia X
ngudi ta khong xac dinh dude céc nguyén ti hydro ma phai dung phuong phap
céng hudng tit hat nhén va phuong phap nhidu xa céc ndtron. Bﬁng phudng
phap d6, ngudi ta thay cic nguyén tit hydro nim trén cing m4t phing véi 2
nguyén til khéc trong phan tit. Ngudi ta két luan ring trong phén ti ure c6 sy
lién hop nhu trong amid cta acid carboxylic nhung lién hgp manh hon giita
cic dién tit © cha ni dbi C=0 véi dién tit ddc than cia che nguyén t1t nitd. Su
phén bd electron cé thé biéu didn bing cong thic gidi han sau diy:

: D -Q
i o Fe
H,N-C-NH, < HN=C-NH, «— H;N-C=NH,
e)] 2) 3
50
O
1284 ] 128
_ hay H,N=C=NH,

Céc dién t& duge phan b8 chit y&u theo cdu tric 2 va 3 vi momen ludng

cye clia ure 16n (4 = 4,56D). _ http://tieulun.hopto.org



18.2.2.2. Tinh chéat
Ure la chit két tinh khéng mau, d chay 132°C, d& tan trong nudc, khé
tan trong alcol, khéng tan trong ether va hydrocarbon.
Ure tham gia mét 8 phan {ing sau:
— Tinh base:

Ciang nhu cc amid, ure 13 mét base y&u, tuy vay né vin cé kha ning tao
mudi véi mét s6 acid nhu: khi tac dung véi acid nitric va acid oxalic thu du’dc
ure nitrat vi ure oxalat it tan trong nuée.

CO(NHy.,.HNO; va [CO(NH,),).C,H,0,
- Phdn ing thiy phdn:
La mét amid, ure d& dang bi thuy phan khi dun néng véi dung dich acid
hodc kiém.
HZN—EJ—NHZ + HO — (€O, + 2NH,
)
Day la nguyén tic dé dinh lugng ure trong mau (dinh lugng NH, bing
" phuong phép so mau véi thude thit Nessler).
Men urease c6 thé hydrat héa ure d&n amonicarbonat:

NH. +H,0 +H,0 O
O=C: 2 2 O—C\ 2 2 O=C/ NH4

NH, ONH, “ONH,
Carbamat Amoni carbonat

— Phdn ing deamin héa tao biure:

Khi dun néng ure tit tit €n 150-160°C, hai phé4n td ure s& loai di mit
phin tit amoniac tao biure.

NH,
0=cZ _NH,
NH2 - N}Is Ozc:NH
0= C/NI-IZ 0= C\NI-I
T ONH 2
2 Biure

Biure 12 chit rén, c6 d6 néng chay 193°C.
— Phdn ting oxy héa:

Néu dung hypobromid, kiém theo phuong phép diéu ché amin ctia
Hoffmann, thu duge hydrazin, chat nay oxy héa tiép tao ra nitd va nude.

NH,
06 L %+ NaOBr +2NaO H ——> Na,CO, +H ,0 + NaBr + H,N-NH,
2 Hydrazin
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Phén tng nay ding dé dinh lugng ure bing céch do thé tich khi nitd tao
thanh.

'~ Tao phite:

Ure c6 kha ning tao phitc véi nhiéu loai hgp chét mach hd (n-alkan, acid
trong chit béo). €ac phén ti ure thudng k&t thanh tinh thé theo hé théng hinh
tit dién lién hogp bing lién k&t hydro. Khi tao phiic trong mang, tinh thé dé
bién dang thanh hinh luc lang d6i xitng vdi cic phén tit ure doc theo dinh hinh
ling tru 6 canh giéng nhu t8 ong. Cac loai phiic nay duge sit dung dé phéan
riéng hydrocarbon, alcol, acid... ¢6 mach thing va dai.

16.2.3. Ureid

Ureid 12 d&n ch&t cha ure thu dude do thay thé mét hguyén tit hydro cia
nhém NH, bing gdc acid.

NH, NHCOR
O= —_— O=
C<NH2 c<NHZ
Ure Ureid
Ngudi ta coi ureid 12 san phdm acyl héa cla ure.
O (0]
oM, HO-C-R CiNH—(Lf—-R . 20
NH, HO—g—R - NH—g—R :

Khi ngung tu ure vdi ester clia acid malonic thu duge malonyl ure (acid
barbituric):

: e ?
NH, C’ZHS_O_C\ ~
=C< + /CHZ R O_C CHZ + 2C2H50H
NH;  CHs-0-¢ NH-C~

m

Acid barbituric
Acid barbituric 1a chit k&t tinh, it tan trong nudc, tic dung nhu mét acid
manh; nhiéu din chét alkyl héa § nhém ~CH, duge ding 1am thude ngd.

0 0
NH-C. CH NH-C_ CH
o= o e
NH—g C,H; NH—g CeHs

Acid 5,5-diethyl barbituric  Acid 5-ethyl-5-phenyl barbituric
(Veronal) _ (Luminal)
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16.2.4, Thioure
Thioure thudng duge didu ché& béng cach cho H,S tac dung véi eyanamid.

NH,
N=C-NH, + HS — §=C7
o 2 - C\NHZ

Vé héa hoe, thioure rit giéng ure.

V& duge 1y, thioure ¢6 tac dung rat yéu d&i véi vi khuin lao nhung khi
th& gdc phenyl yao nguyén td hydro & nhém NH, thu duge diphenyl thioure
(con goi 1a thiocarbanilid). Nhiéu din chét cia hgp chit nay cé tic dung khang
vi khuén lao ré rét,

HN-C-NH, — CeHs~NH—C—NH-CgH;
S S

Cac din chit cia diphenyl thioure hign duge sit dung trong diéu tri lao,
hti. Ngoai ra n6 con c6 téc dung khéng khusn, tri ndm...

Thioure cén 1am nguyén liéu didu ché thude sulfathiazol, thiobarbituric
va chdt déo. Thioure ciing c6 kha ning tao phiic vdi cac phén td nhd c6 nhanh
hay déng vong (nhut turmeron trong tinh diu nghg, ascaridol trong tinh diu
giun...). Vi vay, ngudi ta c6 thé s& dung thioure & phan 1ap cac hop chat trén
hoic kiém nghiém ching.
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Chuong 17

AMIN

MUCTIEU o
1. Trinh bay duge din.

3"
4

. Trinh.bay duoc cdu tao, d
. amino alcol v amino phenol.

17.1. AMIN PON CHUC

17.1.1. Pinh nghia, ciu tao, phén loai

Amin 1a din chit ctta amoniac khi thay th& cac nguyén tit hydro ciia
amoniac bing cic gdc hydrocarbon. Tiy theo s§ gc hydrocarbon thay th&
nguyén ti hydro trong phan tit amoniac ma cé cic bic amin khac nhau nhu
amin bac 1, bac 2, bac 3 v mudi amoni bac 4.

H—I?T-H
H
R—-NH, R-NH-R' R-N-R' R-N-R' X~
Amin bac 1 Amin bac 2 Aminbac3  Mudiamoni bac 4
Céc gbc hydrocarbon c6 thé 1a alkyl, aryl, di vong.

Cdu tric khéng gian clia amin tuong ty amoniac. Trong phén ti
amoniac, nguyén ti nitd & trang thai gdn nhu lai hoa sp® va tao thanh 3 lién
két o (sp’-s) gilta 3 orbital sp® clia nitd véi orbital s ciia 3 nguyén tit hydro.
C#p electron khéng lién két ndm trén orbital sp® thit tu:

N, N, N, N,
A A

]

' Amoniac - - Amin
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Amin c6 cdu trie hinh thép, vi vay cdc amin bac 2, bic 8 vA mubi amoni
bac 4 véi cac gdc hydrocarbon khac nhau cé tinh khéng triing vat - anh
(chirality) tuong tu nhut ctia alkan, c6 thé tén tai hai dang d6i quang:

w
% k - ﬁ
L TN
x” \ >z 7\ >z
Y Y
1 alkan chiral 1 amin chiral

Tuy nhién, cic d6i quang clia amin khéng thé phan riéng duge vi 2 d6i
quang cta chiing d& dang chuyén héa cho nhau. & trang thai chuyén tiép,
nguyén td nitd clia amin c6 trang thai lai hod sp?

X X

Y LY
“SNe N Laihedsp

/
Z \:\x ] Y/:/ -
Y]

Lai hod sp?
Trén nguyén ti nits ctia amin cén cip electron khong lién két ¢6 vai trod
quan trong trong cic tinh ch&t hoa hoc clia amin nhu tinh base, tinh 4i nhén.

17.1.2, Danh phap, déng phéan

17.1.2.1. Danh phdp
a. Danh phdp [UPAC )
— Céac monoamin bac nhét c6 thé duge goi tén theo hai cach chinh sau diy:
+ Néu tén ciia hydrocarbon tuong ting r8i thém ti€p vi ngid “amin”.
+ Néu tén clia gfc hydrocarbon tuong ng rdi thém tip vi ngit “amin”.

- Vidw ‘ , NH, NH,
5 SlNe
CH;-CH,-NH, CH3'&H"CH2‘CSHZ'CH3
Ethanamin 2-Pentanamin Cyclohexanamin Benzenamin

(Ethylamin)  (I-Methyl butylamin) (Cyclohexylamin) (Phenylamin)

— Céc amin bic 2 va bac 3 déi xtmg (R,NH va R,N) duge goi tén bing cach
thém ti€p ddu ngidl di, tri vao trude tén gde hydrocarbon/tiéiudén. i Stomirg .



Vi du:
(CsHs);NH (CHs)sN
Diphenylamin Triethylamin
- Céac amin bac 2 va bac 3 khéng d8ji xtitng (RR'NH, R,R'N va RR'R"N) dudc
goi t&h theo 2 cach chinh sau day:
+ Goi tén nhu din chdt thd & N ctia amin bac 1 (4y theo mach dai nh4t).
+ Néu tén cta cac nhém thé R, R’, R” (theo thit tu A, B, C) réi dén ti

“amin”.
Vi du: ?H3
' CHj3~CH,—N-CH,~CH,—CH,
N-ethyl-N-methyl-1-propanamin
{Ethylmethylpropylamin)
- Nguyén tit N mang 4 nhém thé thi tich dién duong va duge goi 14 ion amoni.
Vi du: CH,NH, CT
Methylamoni clorid
b. Danh phdp théng thuon
. phap g g ) NH, NH,
~ Céc amin thom (arylamin) c6 thé goi tén CH,4
nhu arenamin, :
Hai amin thom don gidn nh&t duge goi Anilin o-Toluidin
13 alinin va toluidin. P6 14 cic tén théng (Phenylamin) (o-Tolylamin)

thudng duge IUPAC Iuu dung.

17.1.2.2. Péng phéin

Céc hgp chit amin ¢6 dong phan c4u tao do c&u tao mach carbon va do vi
trf nhém amin trong mach.

Vi du: C,H,,N ¢6 cac ddng phin sau:
— Céac déng phan amin bac 1:

CI'I3" CHZ— CHE_ CI'IZ—NHZ 1-Butanamin

CH;—CH—-CH,—NH, 2-Methyl-1-propanamin
Hj
CH;~CH,—CH-NH, 1-Methyl-1-propanamin
3
3
CH;—C—NH, 1,1-Dimethyl-ethanamin

3
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Céc ddng phéan amin bac 2:
CH;~CH,—~CH,—NH-CH; N-Methyl-1-propanamin
CH. 3= CHZ— NH- CHZ_ CH3 N-E[hyl-ELh anamin
- Céhc déng phin amin bac 3: v

CH;—CiH,—N-CH,4 N, N-dimethyl-ethanamin

3 .
17.1.3, Phuong phap didu ché

17.1.8.1. Nguén gée thién nhién

Trong thién nhién, amin duge phan b4 rong rai trong dong vit, thue vat
Vi du trimethylamin [(CH,),N] & dang lién hdp ch trong cdc md dong vat
chuyen thanh dang ty do khi protid bi théi rita, né tao nén miii ddc trung cla
nhiéu loai ca.

Alcaloid 14 hgp chit amin ¢6 trong thue vat. T nhua qua thube phlen

(Papaver somniferum,) ngum ta tach dude morphin 1a hop chét ¢ chita nhém
amin béc 3 ¢6 tic dung gidm dau dude dung trong nganh Dudc nhung né cé tac

dung phu 14 giy nghién.

Quinin 13 mét alealoid ldn ddu tién tach duge tit vé cdy canhkina
(Cinchona sp. Rubiaceae) moc & nam M¥§ dude ding lam thudc chila sét rét
ciing c6 nhém amin béc 3.

Morphin Quinin

Tit cdy ba gac (Rauwolfia serpentina) ngudi ta di tich dude reserpin
ding lam thufc ha huyét ap c6 chita nhém amin bac 3.

Reserpin

http://tieulun.hopto.org



Mot s6 alealoid khac efing c6 khung giéng morphin nhu codein, thebain
cling cé trong thuc vat.
17.1.3.2. Phuong phdp diéu ché

a. Alkyl hoa theo Hofmann

Phan u!ng alkyl héa theo Hoffman la phan tng thé& i nhan (S,) cta tac
nhén ai nhéin 13 amoniac va cdc amin véi cdc alkyl halogenid.

Sc d8 phéan 1ing nhu sau:
- OH

NH;, + RX — RNH;X —> RNH, Aminbac]l
RNH, + RX — R,NH,X OH_ R,NH  Aminbic?

R,NH + RX — R3NH)'{ O RN Amin bac 3

RzN + RX — Ry NX Muéi amoni bac 4

Phan @ng alkyl héa amoniac va cac amin khéc xay ra theo cg ch& thé ai
nhén ludng phén td. Trong thuc t&, phuong phap nay thudng thu dude hén hop
cic amin ¢6 bic khac nhau va cd mudi amoni bac 4:

RX + NH, (—*- RNH, —— R,NH ———
i (- HX) . (- HX)
Amin bac 1 Amin bac 2

— R 3 N ;RL [ R 4 1{]] X"
Amin bfc 3 Muéi amoni bac 4
Cac amin thom do anh hudng hidu dng -M ctia nhén thom 1am gidm tinh

41 nhé4n cla amin thom so v6i amin mach hd. Vi vay ti anilin 1a amm thom
bac 1 tac dung véi alkyl halogenid chi thu dude amin bie 2.

©,NH2 e e — @ﬁH::CHz(.:GHS] r

Benzyl clorid Benzyl phenyl amoni clorid

+NaCl, CO,, H,0 l NaHCO,

@NHCHzceHs

Benzyl phenyl amin

Phudng phép nay thudng duge sit dung dé diéu ch& amin mach hd cac bac
va c6 tén 12 phan ing Hofmann. Theo kiéu phan ting Hofmann, ngoai viéc

ding tic nhén alkyl héa 12 alkyl halogenid nguoi ta cén dung c4c alkyl nitrat
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hoic dialky] sulfat cho thc dung vdi dung dich amoniac trong mide hofie trong
alcol va sdn phim thu duge ciing 12 mét hén hop cac bac amin va mudi amoni
bac 4.

Vi du:
NH, +  CH,;0-SO,-OCH, —_— CHy-NH,
’ Amin bac 1
(CH)N  <— (CH);N =~— CHyN H-CH,
Muéi amoni bac 4 Amin bic3 - Amin bic 2
Xu#t phat tit phthalimid véi alkyl halogenid s& thu duge alkyl amin bac 1
theo sd d8 phan ing sau:

O

Lat10: [ N2 N-R
THOH 3

Phthalimid : - Alky] phthalimid

coor
RNH, + @
Aminbac1 coo

Tit phthalimid trong méi trudng kiém tao thanh ion phthalimid 13 mét
tac nhén ai nhén, khi tac dung véi alkyl halogenid tao thanh alkyl phthalimid
sau d6 alkyl phthahmid bi thty phin tao thanh alkyl amin bac 1. Phudng
phap nay cé tén 1a téng hop Gabriel.

b. Tt cdc hop chdt amid

~ Khi khit héa bing LiAlH, tif cic amid khac nhau sé thu duge cic amin c6
bac khac nhau c6 s6 nguyén ti carbon bing céc amid ban ddu:

H
R-C=0 + LiAlH, 1 R-CH,-NH, + H,0 + AP* + Li*
NH, ‘ Amin bic 1
Amid
H [H] H
Og—N(CHs)Z + LIAIH, —> O<CH2—N(CH3)2
Amid thé 2 l4n ' Amin bac 3

— Thodi phdn Hofmann: amid tac dung vdi cic hypoclorid hosc hypdbromid
kim loai trong dung dich nudc sé thu duge amin bac 1 ¢6 s8 nguyén tit
carbon it hdn amid ban dédu 1 nguyen tit carbon: http://tieulun.hopto.org



R-C-NH; + NaOX —> R-NH, + CO,} + NaX
(o] (hodc X,/NaOH)

Co ché& phan tng nhu sau: ~

R-C-NH, + B, — R-C-NJ© —OH, p cgp
8 § "B (-H0) 8
N-bromamid Anion N-bromamid
- - . Chuyénvi .
R-C-N-Br —> R-C-N + :Br ————» R-N=C=0
6" 6 Hofmann Isocyanat
Acyl nitren L H,0
R-NH, + CO, <— R-N-C=0.
n oH

Acid carbamic
¢. Tit hop chdt chita nito

— Khit héa hop chit nitro:

Diing phudng phap khit hoa hdp chéit nitro tao ra amin bac 1. Vi hop chit
nitro mach hd khéng bén d& gy nd nén phudng phap nay chi sit dung cho céc
amin thom. T4c nhan khit hoa thudng dimng 14 kim loai trong méi trudng acid
(Fe, Zn, Sn/HCI) hodc hydro phén ti ¢é xic téae.

Ar-NO, + 3Fe + 6HCI — Ar-NH; + 3FeCl, + 2H,0

Phudng phép nay thudng duge sit dung 48 diéu ché céc amin thom.
Vi du:

NO, ) (H] - NH,
@ Fe/HCI @ s

Phan ting qua céc giai doan sau:

— —_— —_—

-H,0
Nitro benzen Nitrosobenzen Phenylhydroxylamin Anilin
Phuong trinh téng quat:

NO, NH, ,
+ 3Fe + 6HCl —» @’ + 3FeCl, + 2H,0

Vai trd ciia xiic tac c6 thé giai thich nhu sau:
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Fe + HO -—> FeCL, + 2H
FeCLb + O + H,0 —=  2FeCL(OH)
Sét ITI hydroxyclorid
FeCL(OH) + Fe + H,0 —= 2Fe;0, + FeCl, + 10HCI
Trong qué trinh phan tGng chi cin ding 2-3% HCl so véi phudng trinh

phan Ltng ly thuyé&t vi trong qua trinh phan tng sinh ra HCl. Ludng Fe cin
thigt dé khit héa hgp chat nitro duge tinh theo phudng trinh phan ng:

NO v] NH2
4@ + 9Fe + 4H,0 — 4 + 3Fe,0,

Phan ing khit ho4 nitrobenzen thanh anilin véi tdc nhan khit Fe/HCI cé
tén 14 phan ting khit Zinin.

Cing ¢6 thé dung cac kim loai khéc nhu Zn, Sn... trong méi trudng acid
dé khit héa cac hgp chét nitro thom thanh amin bac 1.

Viduy:
CH; CH,
e Zn/HC o~ NH;
——
[H]
(CHy), (CHy),
1-Methyl 2-nitro 1-Methyl 2-amino
4-isopropyl benzen 4-isopropyl beazen

Khi khit héa hop chdt polynitro thdm bing kim loai trong méi trudng
acid thi t&t ca cAc nhém nitro bi khit thanh nhém amino c¢én véi cic tiac nhan
khit nhu: natri sulfid (Na,S), amoni sulfid ((NH),S), amoniac trong alcol
(NH,/ROH)... thi chi 1 nhém nitro bi khit thanh nhém amino.

Vidy:
Fe / HC} Q«NHz
NO; " NH:
Q m-Diamino
NG; (NH).S NiL
m-Dinitro 8 Q,
NO;
m-Nitro
H H
O:N NO; NS O:N NH:
(GlucoseQH"
NO: NO,
_ Acid picric Acid picramic
(2,4,6-Trinitro phenol) (2-Amino 4,6-dinitro phenol
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— Khit hoA h¢p chat chita nitc:
+ Khit hoa hgp chit nitril:

Ding tac nhin khit 14 hydro phén tit véi xie tac (Hy/Ni, Hy/Pt...) hodc
dung LiAlH, trong méi trudng ether thi nitril bj khi thanh amin bac 1
c6 ciing £6 nguyén ti carbon véi nitrik:

R-CN /N R-CH,~NH,
Nitril (LiAlH,) Amin béc 1

+ Khil hoa hop chit imin (azomethin):

Céc hop chit ¢6 nhém carbonyl (aldehyd hoac ceton) tac dung véi
amoniac hofic amin sé tao thanh imin ( _ “C=N—). Imin cdn goi
la base schiff hoic azomethin. Cac imin mach hd khéng bén, dé& bi
khit héa tao thanh amin véi tac nhan khii 1 hydro phéan ti vdi xiic tac
kim loai ning (H,/Ni, H,/Pt...):

(- H,0)
R-C=0  + NH, ——— R-C=NH + IO

Imin
>C=0 + RNH, ~-— _~C=NR — _CH-NHR
Imin Amin bac 2
+ Khit héa hop chat oxim:
H,/Ni
R-CH=N-OH =~ —2——»  R-CHsNH, + H0
Oxim [H] Amin béc 1
+ Khu héa hgp chit isonitril:
H,/Ni
R-N=C -——-I:I——*- R-NH-CH;
Isonitril H] Amin bac 2

d. Tit hop chdt carbonyl (phdn ing amin héa khi)

Khi cho cée hop chit carbonyl (aldehyd, ceton) tic dung v6i amoniac
hodc cac amin bée 1, bac 2 c6 mit tac nhan khit héa sé thu duge amin bic 1,
béac 2, bac 3 tudng dng.

+ NH,

~
CH-NH
s -~ 2
H, /N Amin bac 1
S+ B ()

> —% >CH-NH-R
2/ Ni Amin bc 2

._+_..PJHI" “CH-N~ R

H,/Ni AR

Amin bac 3
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NaBH,CN _CH
(R0 v @ —2 <:>—\I 3
CHOH . ~CH,

Cyclohexanon N N-D1methy1 cyclohexylamit
(hiéu suft 85%)

Lt

e. Tt alcol

Amin bac 1, bac 2, bac 3 ¢6 thé duge didu ché ti¥ alcol bing céch cho hoi
aleol v& hoi amoniac qua oxyd kim loai ho#ic bét kim loai (Fe, Al..) nung néng.

Phuong phép nay duge s dung trong céng nghidp d€ didu ché cac amin:

+ NH
. T R-NH, + H,0

xuc tac Amin bac 1
+ R'NH,

R—-OH T R-NH-R' + H,0
xte tae Amin bic 2

———  R-N-R' + H,0

Xuc tac é“

Amin bac 3
g. Tit dén chdt halogen
St dung phén Gng thé 4i nhén cla amoniac véi ddn ch4t halogen thom &
didu kién nhiét d6, 4p suit cao. Phuong phip nay it sit dung vi hop chat
halogen thom khé cho phan tng thé 4i nhan:

al Cu NH
@‘ + NH, O, @ * + Ha
200°C /65 atm

Ngoai ra cdn mét s phuong phép khac € didu ch€ amin nhung it dude
stt dung nhu phuong phép di ti aldehyd formic véi cae formamid, qua trinh
1én men, phudng phap chuyén vi..

17.1.4. Tinh chat vit 1y

Amin mach hd 1a nhﬁng chét khéng mau, tan trong nude. Cac amin mach
hd c6 tit 1 dén 3 carbon § thé khi. Nhﬁng amin mach hd c¢é6 phéan t& higng nhd
ti€p theo la nhiing ch4t 16ng ¢6 mui dic trung clia amoniac. Amin thom 1a cic
chit rén hoic 16ng khéng mau nhung khi tiép xic véi khong khi thi d& bi oxy
héa lam thay d6i mau. D§ tan trong nudc cta cac amin gidm kbi phén ti
lugng ting.

Do ¢6 lién két hydro gifta cac phan ti nén amin béc 1, bac 2 ¢6 nhiét d
s61, nhiét d5 néng chay cao hon hydrocarbon tuong iing. Amin bac 1 ¢é nhiét
d¢ sbi cao hon amin béc 2 va bac 3 c6 ciing trong lu!dng phén th. Sau diy la
hing s6 vit If ctia mét s& amin.
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Bang 17.1. Hang s6 vat Iy clia mot s& amin

STT | Tén theo danh phap qudc t& ?I?:cg ::g) (:;') :;‘??ng
1 | Amino methan ‘ CH;NH, -93.6 -6,3 0,696
"2 [Amtoethan | CHNH, | 832 | +166 | 0706
3 |Nemethyl amino methan | CHyNH.CH, | -922 | 69 | 0685
"4 [Nesthylamino ethan | (CHONH | 480 | +559 | 0732
5 |Aminobenzen (Aniln) | CHoNH, | 60 | 184-186 | 1022
"""" N-methylaniin | CHNHCH, | -57 | 194-196 | 0,989 |
LT [NNmetyianin ] cnHy, | 25 | 1e2-1e4 | 0sss
NH,
8 | 4-methyl anilin 44-45 200 - 201 1,046
3

17.1.5. Tinh chit héa hoc

Tinh ch&t héa hoc cfia amin gdm cé cac tinh chit do cdp dién tit p clta
nitd nhu tinh ch4t base, tinh 4i nhin. Ngoai ra con c6 céc tinh chit cha gée
hydrocarbon do anh hudng ctia nhém amino.

17.1.5.1. Tinh chét chung cda amin bdc I, bdc 2, bdc 3
a. Tinh chdt base

Do c&u tao phén ti1, nitd ctia nhém amin c6 cip dién t p chua tham gia
lién k&t nén c6 thé coi ching nhu nhitng base Lewis nhu aleol, ether nhung do
d6 4m dién ctia nitd nhd hdn oxy do d6 amin c6 tinh base manh hon alcol,

ether.

Trong dung dich nuéc, amin cé cin bing sau:

K, va K, 3 ddy c6 méi lién hé:

RNH,

+

K,

HOH

HOH

—_—
—_—

[RNH,] [OH]
[RNH,]

—
_—

[RNH,] [H,0]
[RNH,]
KK,
va

@
RNH,

RNH,

10

pK, + pKy, =

+

+

14

o
OH

@
H,0
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Gidng nhif amoeniac, cAc amin mach hd d& tic dung véi acid, thAm chf cd
v6i acid y8u nhu acid carbonie (H,CO,) dé tao muéi clia base amoni thé:

Vi dy:
CHNH, + HCl ~—» [CHNH)Cl _hoic CH,NH,.HCl
Methylamin ) Methylamin hydroclorid

Nhiing muéi ctia amin véi acid gifng véi mudi cha amoniac & ch3 chung
14 nhiing chat két tmh tan dugc trong nude. Trong dung dich nudc ching tén
tai dudi dang hydrat ctia hhitng base amoni tudng ting.

Vidu: {CH3NH3I OH
[(CH,),NH,] OH
[(CH,);NH] OH

Nhﬁ‘ng hydrat nay trong qua trinh dién ly s& tao ion OH". Tuy nhlen
chung giéng véi cac hydroxyd amoni la d& bj thuy phén tao thanh H,O v
amin 8 ngay nhiét d6 thudng hodc khi dun néng nhe.

Vi vay, muéi acid ctia amin rat dé bi ddy ra khéi musi cia né khi tac
dung véi base:

[(CH)NHICI + KOH — (CH)N + KCl + HO

V4i amin mach hd do khi thay thé& nhung nguyén tit hydro trong
amoniac bing nhung gbc alkyl nén tinh base cla chung s€ ting, manh hdn cia
amoniac vi cac goc alkyl cé higu ing ddy didn ti (+I), lam gidu thém mit 48
dién t trén nitd ctia nhém amin.

Céac amin thom, do dnh hudng ctia hiéu (ng lién hgp hit (-M) ctia nhan
thom nén tinh base gidm di.

R-NH-R > R-NH, > NH, > arfiH,

Nhu vy tinh base clia amin mach hd manh hon amoniac va ting theo
thit tu: amin béc 2 manh hon amin béc 1 va amin bac 1 manh hdn amoniac.
Amin bae 3 ngoai hleu ing +I cta gdc alkyl con cé anh hudng ctia hidu tGng
khéng gian lam gidm tinh base nén tinh base khéng tuin theo quy luat nhu
amin béc 2 vA amin bée 1.

Céc amm thom c¢6 tinh base y&u hon amin mach hd v amin thom bac 1-
y&u hon ca amoniac.
Tinh base y&u di 13 do 4nh hudng ctia hiéu tng lién hgp +M cta déi dién

ti tu do trén nitd véi nhan thom ho#ic néi cach khac 1a do higu ing hit dién ti
-M ctia nhan thdm lam gidm mAt d6 dién ti tu do trén nito do d6 lam gidm

tinh base:
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) )
NH, NH, NH,
= -
)
Tinh base ctia amin cdn phu thude vao cau tao g&c hydrocarbon. N&u gde
hydrocarbon cé nhom th& c6 hidu iing ddy dién ti (+1, +M) s& lam téng tinh
base va ngude lai néu c¢6 nhém th& cé hidu dng hit dién ti ( I, -M) sé lam glam

tinh base. Hidu ing khéng glan ciing c6 4nh hudng dang ké dén tinh base cua
amin. Sau diy 1 tinh base ctia mét s& amin.

Bang 17.2. pK, clia mot s8 amin

Hgp chat amin
STT " pK,
Tén Cong thire cau tao
A | Amoniac | NHy 475 .
L2y Methylamin 4 CHNH, 338
A . Dimethylamin | . (CHBNH e 323 |
S Trimethylamin 4 CHIN s 420 |
I . Ethytamin | CHCHNH, e 325 |
A . Diethylamin 1 .. (CHCHNA f...306
7| Trethylamin | CHCHIN ... 325 |
8 | Aniin ¢ -Nm, 9,37
9 N-methy! anilin @-NH—CH3 9,15
______________________________________________________________________________ ]
10 p-Methyl anilin H3C—©’NH2 8,92
--------------------------------------------------------------------------------------- 4
11 p-Nitro aniin OZN{;yNH2 13,00 '

b. Phdn ing alkyl héa (phdn iing Hofmann)
Céc hop ch&t amin bac 1, bac 2, bac 3 déu cho phan ing alkyl hoa véi din
chat halogen tao thanh cac hgp chét amin c6 béc cao hon.

RX RX + -
be- RNHR — R-N-R — [R;N]X
Amin bac 2 Muéi amoni bac 4

R NH,

Amin béc 1 .
Amin bic 3

Phan ting nay duge st dung ¢é didu ché cac ami—ht@?fﬂi’ehf{m.hopto_org



¢. Phdn ng oxy héa
Amin dé& bi oxy héa. Qua trinh oxy héa phu thude vao ciu tao cia amin
va tac nhéan oxy kéa.
— Amin mach hd bi oxy héa tao thanh cac chit khac nhau tu;‘r theo bac amin:

RNH, -f{(%» R-NH-OH _N-alkyl hydroxylamin
22
O
R-NH-R “-Q- R-N-R N,N-dialkyl hydroxylamin
H.0, OH '
(0) ll{(ﬂ ) )
R—E-—R —W R—IINT—-O N-oxyd amin bac 3
2

— Amin dj vong thom dé bj oxy héa tao thanh cac hgp chat ¢6 mau tiy theo
tac nhan oxy héa:

/o __HO, @Ld
— CH,COOH =
Pyridin N-oxyd pyridin

Amin thom: dé& bi oxy hoa. Tity theo diéu kién va téc nhan phan ing ma
san phém tao thanh khac nhau trong d6 ¢6 quinon va céc din chit do ciu trie
thdm bi phé vd. Anilin 13 mét amin thom bac 1 khi bj oxy hoa tao thanh cac
san pham khéc nhau:

N=0
o U

Acid permonosulfuric Nitrosobenzcn

NHOH
O)
Nm, | KMnO/H:SO, dic
@ . Quinonimin p-Quinon
(stls Cels
) . _N N. N, N. NH,
Tl CRCS PRGN

Manh clia den anilin

Cotls
Slja)oq (Cly NaOH) @NﬁNﬁNﬂz

Pseudo mauvein (tim hoa ca)
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d. Phdn ing vdi acid nitro (HNO,)

Khi amin phan fing véi acid nitrg thi tiy theo cdu tao ciia amin s€ tao
thanh céc san phdm khéac nhau:

— Amin bac 1: Ty theo c4u tao clia goc R tao thanh sidn phim khéc nhau:

phan ¥ng tao thanh din chit dmow Diazoic mach hd khéng bén con
diazoic thom bén vitng hon.

+ Amin mach hé bac 1:

R-NH, +. OiN-OH 2 RINZNFOH —» R-OH + N,
Din chat diazoic
Dén chit diazoic mach hd khéng bén bi phan hiy tao thanh alcol va
giai phéng nitd.
Phan Ung nay dugc dung dé dinh lugng amin mach hd bac 1 bing cach
do thé tich nitd duge gidi phéng (phuong phap Van-Slyke).

+ Amin thom bac 1: tao thanh muéi diazoni bén trong méi trudng acid
va d nhiét d6 lanh (0 - 5°C).

HCl

—=>  [|a—NeN] X
0-5C

A—NH, + NaNO,
Vi du:

NH, +
oy

@ + MNaNo,/HQ W -25C
Pheny! diazoni clorid

Cod ché ctia phan ng nhu sau: Phan ting giita amin béc 1 véi acid nitro
goi 14 phan fng diazo héa. Phan ting niy xay ra qua hai giai doan:

al

> .

* Giai doan 1: Tao tac nhin NO (dang hoat déng clta acid nitrd & méi
trudng acid): .

+ ()
ON-OH + H* -2 o N-OH, — H,0 + N=O
+

* Giai doan 2: Tac nhin NO phan dng v8i amin bac 1. D4y 1A giai doan

cham, quyét dinh téc d6 ctta phin ing diazo héa:

Ar-NH, + H(T)H % A-NH-N=O + H,0 + H*
N=0
A-NH-N=0  manh  N=N-OH

Ar-N=N-OH % [a-N=NG + HO

Hop chit diazoic (muéi diazoni)
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Hop chit diazoic chi bén & méi tru'dng acid. Vi vav phén @ng tifn hanh 4
mbi trucng du acid vb cd d€ 6n dinh muéi diazoni va héa tan, chuyén amin
thanh muéi tranh phén tng phu:

Tnazen
~ Amin bjc 2:

Amin béc 2 mach hd va thom cung cho phan dng véi acid nitrd tao thanh
N-nitrosamin 1a ch4t 16ng sAnh mau vang, khéng tan trong nudc:

R-NfH _+ HOIN=0 —» R-N-N=O + H,0

~ Amin béc 3: Amin bic 3 khé cho phan dng véi acid nitrd. Amin mach hd
bac 3 hdu nhu khéng phin ing. Amin béc 3 thom xay ra phéan itng véi
acid nitrg nhUng khong phai vao nitd clia nhém dinh chitc amin ma xay
ra phén ing th& nhém nitroso vio vj tri para cia nhan thom so véi nhém
amm

N@—H + HO-N=O —»> N—@—N-o + HO

Vi du:

N H-H + HO-N=0 —» (CHN-{_)-N=0 + HO

p-Nitroso N,N-dimethy] anilin
Céac hgp chit p-nitroso arylamin thudng 14 cic hgp chit ¢6 mau.
Phan ting véi acid nitrd duge diung dé phén biét céc bac amin.
17.1.5.2. Tinh chdt chung cia amin bdc 1, bge 2

Do nguyén ti hydro trong nhém dinh chifc nén amin bac 1, béic 2 ca
mach hd va thom déu cho chung mét s3 phan tng sau:

a. Phan dng acyl héa

Amin bic 1, bac 2 khi cho tac dung véi acid hitu cd va cac din chit cia
acid (halogenid acid, anhydrid acid) s& tao thanh amid thé&:

— Amin bic 1:

0
R-NH, + R-COX ~——» R~CZ + HX
Aminbic1 Halogenid écid Amid th€ 1 14n
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Vi du:

O
[H
@,NHz CH3" CO_ te @—NH-C"' CH3
+ 0 —
CH,—CO

Anilin -7 Acetanilid
— Amin bic 2:
R—NH-R; + R'COX — R- &— + HX
gt Amid thé hoan toén
Vi du:
O
NH-CH, N-C-cH,
@' + CHCOCl —» &,
N-methyl anilin N-methy! N-phenyl acetamid

Phan tng acy! héa dude sit dung trong tdng hop hitu cd dé bdo vé& nhém
amin vi amid tao thanh khéng bén d& bi thiy phan dé tao lai amin ban d4u.

b. Phdn itng vdi hop chdt cd kim (RMgX)

Piy la phan {ing clia hydro trong nhém dinh chitc. C4c hdp chit amin
bae 1, bac 2 khi phan {ing véi hop chit co kim s& tao thanh hydrocarbon tudng
ing véi gbc hydrocarbon clia hgp chét cd kim. Phan ing nay dude sl dung dé
dinh lugng amin béc 1, bac 2.

R-NH, + CHMgX —> R-NH-MgX + CH,t
Amin bac 1 '
R-NH + CHMgX — R—EI—MgX + CH,t

Amin bac 2
¢. Phdn déng vdi aryl sulfonyl clorid tao thanh sulfonamid

Céc amin béc 1, bac 2 do cdn hydro trong nhém dinh chitc amin nén khi
phin tng véi aryl suifonyl clorid tao thanh céc sdn phdm c6 kha ning tan
ho#c khéng tan trong dung dich kiém.

- Amin béc 1: tao san ph&m tan trong dung dich KOH hoic NaOH.
R-NH, + AIS0,C1 — Ar—-SOz-?T{-R + HA
Arylsulfonamid (I)
~ Amin béc 2: tzo sdn phdm sulfonamid khéng tan trong dung dich NaOH

hodc KOH.
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R
R-NH + A1SO,CI —» Ar—SOZ—N:R + HG

Arylsulfonamid (II)

Aryl sulfonamid () con hydro trong nhém dinh chite nén tao duge mudi
kiém tan, trong khi sulfonamid (II) khéng cén hydro treng nhém dinh chiie vi
thé né khong tao duge muéi kiém tan hay néi cach khac sulfonamid (II) khong

tan trong kiém.
—~ Amin bic 3 khéng cho phan ting nay:

Phan ing ctia amin béc 1, bac 2 véi céc aryl sulfonyl clorid dude st dung
dé téng hop céc sulfamid khac nhau c6 nhidu ting dung trong nganh Dude.

d. Phdn itng vdi halogen
Tao thanh d&n chat halogen ctia amin:

- : X X
+ X, (- HX) R + X, R-N7
Na,CO, [ H,0 : (- HX) X
‘ ’ * N:halogen amin *N,N-dihalogen amin
R-Ng @ SR CHO e ok
R Na,C0, /H,0 B

N-halogen amin
Phan ing cua amin bic 1, bac 2 véi halogen xay ra trong mbi trudng
kiém yéu.
17.1.5.8. Tinh chdt riéng

a. Amin bdc I

Céc amin mach hé va thom bac 1 ¢6 mét s8 phan ting dic trung nhu tao
mui, tao mau duge sit dung dé nhan biét chung

— Phan tng tao isonitril (carbylamin):

3
—IEO—I-II- R-N==C + 3HCl + 3H,0

Isonitril

Isonitril hay carbylamin cé mii dic trung dudge ding dé nhén biét amin
bie 1 va itng dung trong phén tich kiém nghiém djc chit.

- Phan ting tao imin (hay azomethin):
R-NH, "+ O}C-R' —> R-N=C-R'_+ H,0
| .
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Amin bac 1 tie dung vdi cAc hop chit c6 nhém carbonyl (aldehyd, ceton)
tazo thanh hdp chit imin €C=N-) hay con goi la base Schiff hay azomethin.

Imin cia aldehyd goi 14 aldimin, imin cta ceton goi 14 cetimin.

Céc imin clia amin thom bic 1 1a nhing | chit rin két tinh, ¢6 nhiét do
néng chay xéc dirh, mau tit ving nhat dén- véng dam. Imin mach hd khong
bén cdn imin thom bén vitng hon mach hd. Phan ting tao imin dé xay ra & moi
trudng ki€m yé&u, trung tinh hofic acid y&u cdn méi trudng acid manh khéng
bén, dé bi phin hiy.

Phén {ing nay duge iing dung dé dinh tinh amin thom hay hgp chat carbonyl. *
Imin khéng bén dé bi thiiy phan cho amin va hdp chat carbonyl ban diu.

b. Amin thom

Cac amin thom cé nhém dinh chiic gin tryc ti€p trén nhin thom do anh
huéng clta nhém amin c6 nitd ma trén nits con ddi dién tit tu do, lién hop véi
nhén thom lam tang kha ning th& 4i dién ti clia nhén thom va dinh huéng
vao vi trf ortho va para so vdi nhém amino (quy téc thé Holleman).

t+)

5588

Cong thuc gidi han

Amin thom dé cho phén dng th& i dién tit vAo nhan thom nhu halogen
héa, sulfon héa, nitro héa. Khi d6 cic nhém thé s& gén vio vi tri ortho, para.
— Halogen héa:

Anilin la mét amin thom bac 1 cho téic dung véi Brom/H,0 & nhiét do
thudng sé tao thanh din ch4t th& 3 14n & vi tri ortho, para khé tan trong nudc:

NH, NH,

@ +3Br,/H,0 Br Br
——

2,4,6-Tribromo anilin

NHZ 2
Br, /H;0 Br Br
———

H3 3
2,6-Dibromo 4-methy! anilin

Mushn c6 din ch4t 1 14n th& thi phai acetyl héa nhém amin trude réi sau
d6 méi cho tac dyng véi brom trong méi truong CH,COOH khan:
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NH, NHCOCH,

(CH,C00 @ B
—————— ——— ——
CH;COOH khan
NHCOCH, NHCOCH; _NH, NH,
4 @,& HO 7 @zBf
+ —— +
H +
Br o-Bromo acetanilid o-Bromo anilin
p-Bromo acetanilid p-Bromo anilin

Sén phim 12 mét hdn hop 2 déng phan ortho va para bromo anilin trong
d6 déng phan para bromo anilin chi&m t§ 1& cao hon.

NH, NHCOCH; NHCOCH, NH,

CH,COOH Br, B Ho Br

e . —— ——

Pyridin ‘ H*
3 3 3 3
2-Bromo 4-methyl anilin
— Sulfon héa:
NH,
. . 1 80-200“(; _180°C
NH, NH,;50,H

d=g7 b

Sulfat acid anili 2 2
ulfat acid anilin o SO;H
e e

O;H
(85%) (15%)
Acid p-amino Acid o-amino

benzen sulfonic

benzen sulfonic
— Nitro héa: ’

Nhém amino dé bj oxy héa vi viy muéh nitro héa céc amin thom thi phai
khéa nhém amino bing phan dng acy! héa dé bio vé nhém amino trude khi
lam phén fing nitro héa. Khi nitro héa xong thi thdy phan trong méi trudng
acid @& gidi phéng nhém amino ty do.

Vi du:
NH, NHCOCH;,
@ + CH,COoCl —_— + HCl
CH,COOH
(CH,C0),0  Acetanilid (CH, )
“(N-phenyl acetamid)
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NHCOCH; NHCOCH,8

HNO, / H,S0, . @,NOz
(=150

NO; o-Nitro acetanilid
p-Nitro acetanilid
NH, . -7 NH,
H,0 @ @,NOZ
— +
H +
NO, o-Nitro anilin
p-Nitro anilin

Khi nitro héa amin thom bac 3 thudng tién hanh trong méi trudng acid
acetic s& cho hidu suit cao:

N(CH3), N(CHs), N(CHs), N(CHs),
@ HNO, @Noz . . NO,
CH,COOH 7
. NO, N
S 2-Nitro-N,N-dimethyl ~2,4-Dinitro-N,N-dimethyl
anilin anilin

17.1.6. Chéit dién hinh

17.1.6.1. Amin mach hd
a. Methyl amin ~ CH;—NH,
Methyl amin la chat khi, nhiét d¢ s6i la -6,3°C c6 mui djc trung cia
amoniac.
b. Dimethyl amin  CHy,—NH
3

Dimethyl amin la amin bic 2 mach hd. N6 tén tai & trang théi khi cé
nhiét dd sbi 1a +6,9°C. C6 mii gidng mui amoniac. Trong thién nhién, né duge
tao thanh tit c4 uon hodc ti protid d6ng vat thdi rita.

¢. Trimethyl amin  CH;~N-CH,
3
Trimethyl amin 12 chat khi, séi § +2,8°C. Cé mui ca udn.
Ba amin mach hd trén dugc ing dung trong téng hgp héa duge dé tdng
hgp mot s6 thude cé chita nitd.
17.1.6.2. Amin thom

a. Anilin NH, . .
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Anilin 14 chét 16ng, ¢6 nhiét d6 =611 182-183°C, it tan trong nurde. P& lau
trong khéng khi anilin bi bi€n mau thanh mau sdm do bi oxy hoa.

Anilin duge diing trong nganh céng nghiép héa dude dé tdng hop ra cac
chit ding 1am thude va cic phdm nhudm.

b. Toluidin =
Cé 3 déng phan:

NG

' CH;

o-Toluidin m-Toluidin : H;
p-Toluidin

— o-Toluidin 13 ch#t 1éng c6 nhigt d§ sbi la 200-202°C, djy = 1,008. it tan
trong nude, tan trong alcol, ether.
- p-Toluidin 1a chat ran két tinh c6 nhiét do s6i la 44-45°C. D& tan trong
cac dung méi hitu cd.
- m-Toluidin 14 chit 16ng c6 nhigt dd s8i 1a 203-204°C, d3 = 0,990. ft tan
trong nude, tan trong cic dung méi hitu cd nhu aleol, ether oxyd.
CA 3 déng phan cta toluidin cé nhiéu ting dung trong céng nghiép hoa
chit, céng nghiép héa duge dé téng hdp thude, pham nhudm...
17.2. AMIN DA CHUC - DIAMIN
Trong cic hgp ch&t amin da chite thi nhém diamin mach hd va diamin
thom c6 nhidu tng dung hon ca. C6 thé goi tén céc diamin theo hai cach:
— Néu tén cla hydrocarbon + tiép vi ngt “diamin”.

~ Néu tén ctia gfc da héa tri kidu “ylen” + tiép vi ngit “diamin”.

b H,N NH
HN-CHy—CH,~CHy—CHy—NH, 2 _©_ 2
1,4-Butandiamin 1,4-Benzendiamin
(Tetramethylendiamin) (p-Phenylendiamin)

Diamin th& hién tinh chat dic trung ciia amin ngoai ra edn cb thém cac
tinh chat d4c bist.

Phenylen diamin ¢6 3 d6ng phéan:

NH, NH, NH,
o™ Q
NH,

o-Phenylen diamin ~ m-Phenylen diamin- NH,
p—PhenFlen diamin
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Do céu tao phén ti khac nhau m& 3 déng phén nay ngoai cic tinh chit
chung coén c6 thém cac tinh chat dic biét.

17.2.1. Phan {tng vdi acid nitrd
Cac d1am1n cho phén dng véi acid nitrd tao thanh san phim khac nhau:

- 0- Phenylen diamin: phan tng diazo héa chi vio 1 nhém NH, sau dé

ngung tu tac thanh hdp chat véng ngung tu:
NH, HNO, N=N-OH| .H,0 N,

O, maom | KK =~ QX
NH, ([NaNO,/HX) NH, ' N

0-5°C I

~ p-Phenylen diamin: phan 1ing diazo héa cA hai nhém NH, tao thanh
mudi diazoni:
.

NH, . N=N] X
HNO,
———r————
S 2= O
NH, ©-5°C) N=N] X
— m-Phenylen diamin:
H;
T i 1
NH, NaNo, N=N|iX ___ H NH,
rm———ree——— Fo
@ NaNGQ, /HX @ (- HX)
NH, (0-5°C) NH,
H.N N

H;N ,
s ©N=N@NH2
-HX
- HX) =N‘5;>’NHZ
' H, http://tieulun.hopto.org
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17.2.2, Phin ing déng vong

Trong 3 déng phan cla phenylen diamin chi c6 déng phén o-phenylen
diamin dé cho phén ing déng voéng, con p-phenylen diamin vi m-phenylen
diamin khéng cho phan #tng nay.

17.2.2.1. Phdn ting déng vong véi acid carboxylic

Tao thanh benzimidazol th&:

C-R

E:
+
o 3
NS
¢
x .
ro
R
(@]
'Z\\ Z

Alkyl benzimidazol
17.2.2.2. Phdn itng déng vong vdi a-dialdehyd hodc a-diceton

Tao thanh din xuit quinoxalin (benzopyrazin):

e e = 1

N ¢ OFC-R -2H,0 ~Nee_p

rELI e oy
NH, __OFC-R N*

o-Phenylen diamin Dén chat dialkyl

quinoxalin

Céc hop chit phenylen diamin thudng ding d€ téng hdp phdm nhuém
(nhudm téc, 16ng thi, len...) ching it duge diing Iam thude vi ddc tinh cao.

17.3. AMINO ALCOL VA AMINO PHENOL

Amino alcol vA amino phenol 14 cic hdp chit hdn chitc ¢6 chita nhém
amino va nhém hydroxy. Tinh chét héa hoc cfia chiing bao gém cac tinh chat
ciia nhém amino va nhém hydroxy.

17.3.1. Amino alcol

Cac amino alcol c6 nhiu itng dung trong thyc tién. Trong phén nay s&
gi6i thiéu hai amino alcol ¢ trong thanh phén c&u tao ctia cic phosphatid
(lecithin, cephalin) c6 trong t& bao nio, td chite gan... ¢6 tac dung sinh 1§ quan
trong déi véi hoat ddng clia cd thé =dng.

17.3.1.1. Cholamin (mono ethanolamin)
HzN— CHZ- CHZ_ OH

Cholamin la chét 16ng sanh, tan trong nude, ¢6 nhiét dd s6i la 74°C d 4p
sufit 10mmHg. N6 ¢6 tinh base manh, c6 kha ning taoc mudi véi acid vé cg.

Vi du:
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H,N-CH,-CH,-OH + HCl —» [HJCI—CHZ—CHZ-OH] a

Cholamin ¢6 trong thanh phin cta cephalin c6 trong thanh phan cta t&
bao néo:
% - CHy-O-COR ~

CH-O- CO%
H,~0—P% 0~ CH,~CH,~NH
ot

Cholamin
Cephalin

17.3.1.2. Cholin
[ (CH3);N-CH,—CH,~OH] OH

Cholin 14 ch&t rdn két tinh c6 tinh base manh, d& hit &m. Trong thién
nhién, cholin tén tai ca d trang thai tu do va dang két hap (cAc phosphatid).
N6 c6 hoat tinh sinh If cao, déng vai tré quan trong trong céc hoat déng ctia co
thé sdng, ¢6 tic dung lam ha huyét ap va diéu chinh sy chuyén héa cta cac
chit béo. Mt s6 din chit cdia cholin ¢ vai trd quan trong déi véi hoat dong
clia cd thé séng.

— DAan ch4t acetyl héa clia cholin 14 acetyl cholin ¢6 tdc dung 1&n cd tron
cia rubt gdy nhu ddéng rudt, déng vai trd quan trong trong vide dén
truyén céc xung déng than kinh, thiéu acetyl cholin thi cic cd khéng hoat
dong duge din L3 t8 lit.

g i
H;C‘-N —c['Iz"’(:I‘IZ-O—g-CI‘I:; Cl

3
Acetylcholin clorid

- Cholin 12 thanh phén cia lecithin (m6t chat lipid phitc tap). Lecithin ¢6
trong t& bao nio, t8 chitc gan, 1ong d6 tring.

CH,—0—CCR
H-O-COR
-'/O +
H;—~0—~P—-0-CH,—CH,—N(CHy);
Cholin

- Lecithin déng vai trd quan trong trong viéc van chuyén céc acid béo

trong co thé.
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17.3.2. Amino phenol

Amino phenol 14 céc hgp chdt thom c6 cha nhém OH va nhém amino trén
nhén thdm. Do vi tri cic nhém thé khac nhau, amino phenol ¢6-3 ddng phén:

OH . OH e OH
<AL« N
NH,
o-Amino phenol " m-Amino phenol NH,

p-Amino phenol

Amino phenol 14 céc chdt rin két tinh, it tan trong nudec, dé& bi oxy hoa
ngoai khéng khi dic biét 1a trong méi trudng kiém.

17.3.2.1. Tinh chdt héa hoc chung ciia amino phenol
a. Tinh chdt cia nhém OH phenol
- Tao mufi kifm tan:
Vi du:

OH ONa 0
@ + NaOH —» @ + HO
NH, NH,

- ( céc diéu kién thich hop, amino phenol cho céc phan ing dic trung cua
nhém OH phenol nhu ether ho4, ester hoa.
b. Tinh chdt ctia nhéom amino

— Tao muéi két tinh véi acid:

?/NHZ + HC[ @N}{} Cl
_—
H H

— Cho céc phéan tng d3c trung ctia nhém amin bac 1 nhu phén ting diazo
ho4, phan ing tao imin vdi hgp ch&t carbonyl, phan {ing tao isonitril
(carbil amin)...

17.3.2.2. Tinh chdt riéng
Céc déng phan amino phenol do vi trf cic nhém OH va amino khéc nhau
nén ngoai cac tinh chét chung ra ching cdn cb cic tinh chit khac nhau:

— o-Amino phenol:

+ Khi acyl hoa thi nhém amin chiu tic dung trude, khi thita tadc nhin
_acyl hoa thi phan dng mdi ti€p vao nhém OH phenol.
+ N-acyl orthoaminophenol_khi bi dun néng, cé thé déng véng chuyén
thanh hgp chat di vong, d&n xuit benzoxazol: http://tieulun.hopto.org



OH
@ + (CHC0)0 — @
NH, NH-COCH;

l H,0

O\
@ OO
N

Methyl benzoxazol
— p-Amino phenol:

Do céu tric phén t1, hs'u nhém OH va amino & vi tri para trén nhén thom
nén p-amino phenol dé bi oxy héa thanh p-quinon cé mau.

Téc nhan oxy héa c6 thé 1a kali b:lcromat d méi trudng acid sulfurlc

OH 0
K,Cr,0, H,0
H,S0, H*
NH,
p-Amino phenol p-Quinon imin p-Quinon

— m-Amino phenol: )
m-Amino phenol tac dung véi CO, tao thanh acid p-amino salicylic (P.A.S):

. COOH
Q,OH +CO, @,OH
_—
NH2 NH2
(PAS) -

P.A.S c6 tic dung khéang lao.

17.3.2.3. Ung dung
Nhiéu dén xudt ctia amino phenol ¢6 tic dung sinh hoc. Sau ddy 1a mot
6 din ch4t ctta amino phenol cé nhidu ng dung: -

COONa OC,H; OC,H
" o 4 0
' NH—C—CH, NH-C—CH, NH-C-NH,
6 o)

Natri
p- Natri amino salicylat Par: aoetamol Phenacetin Dulcin

Acid p-amino salicylie ¢6 tac dyng khang lao. Paracetamol va phenacetin
¢b tic dung ha nhiét gidm dau, con dulcin 1a ch4t 1am ngot, c6 vi ngot gdp 500
lan dudng saccharose nhung khéng c6 gia trj dinh dudng. -
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Chuong 18

HOP CHAT DIAZOIC VA AZOIC

MUC TIEU

Diazoic va azoic 14 nhitng hop chét hitu cd ¢6 mang nhém chite azo. bsla
nhém chic gom hai nguyén tit nitd lién k&t véi nhau bing lién két dsi:

—~N=N— : Nhém azo

Ar—N=N-X : Hop chat diazoic
Ar—N=N—Ar : Hop chat azoic
Ar: gbc hydrocarbon thom
X: CI', HSO,", NO,, OH-, OR-
Hgp chét diazoic ¢6 thé bifu dién dudi hai dang:

- Dang hop chat diazoic: Ar—N=N-X
- Dang muéi diazoni: Ar—N*1 X~
&
Nhu vay trong hop chit diazoic, mot héa tri cda nhém nguyén ti N, lién

k&t véi carbon, ¢dn héa tri kia lién két véi g6c X, néu ca hai héa tri cia nhém
hai nguyén ti nito d&u néi véi carbon thi goi 14 hgp chit azo. Musi diazoni
dude coi nhu ddn chat ctia musi amoni, trong d6 mdt nguyén tit hydro dudc
-thay th& bing géc aryl, con 3 nguyén tit hydro kia dugc thay thé bang mét
nguyén ti nitd héa tri ba.

— H\ +.H - ’ + -
NHC = [H’N\HJ a [ Ar E ] Cl |
Su phén bé dién ti trong phan ti musi diazoni c6 thé biéu difn nhy sau:

[Ar—le\,}EN]r - [A:—N=§]
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Trong chudng nay, chiing ta s& khao sat mdt s6 tfnh chat cd ban ciia cac
loai hdp chit nay.

18.1. HGP CHAT DIAZOIC
18.1.1. CAu tdo - Danh phéap
18.1.1.1. Cdu tao

Hop chat diazoic thudng duge bifu didn duéi hai dang:

- Cong thiic ¢6 cyc: | ar—N=N] X
X": thudng la gdc caa acid manh nhu Cl” hode HSO,™.
- Céng thic cdng tri: .
Ar-N=N-OH: Arendiazohydroxyd
Ar-N=N-CN: Arendiazocyanid
Thé ¢6 cue tén tai & mdi trudng acid, con thé cong tri tén tai 6 méi trudng
trung tinh hoic acid yé&u.

Céc arendiazoic cdn tdn tai d dang dic biét 1a diazotat:

Ar—N=NG°® K®
Kali arendiazotat
Nhu vay, mbt arendiazoic cé thé tdn tai § mét trong ba dang chuyén héa
sang nhau tuy theo pH ctia méi trudng:

@ (K,) OH" (X;) OH" e
Ar—N=N Ar—N=N-CH Ar—N=NO
H* H* :

Ion arendiazoni Arendiazohydroxyd Ion aren diazotat

Trong ddy chuyén héa trén K, 16n hon K, nhiéu ldn (K, >> K,), diéu 46 c6
nghia 12 dang arendiazohydroxyd tén tai véi s§ Iugng nhé. Néu Ar” 1a géc phenyl
& pH = 11,9 thi ndng d4 ion benzen diazoni v ion benzen diazotat bing nhau.

Ion benzen diazotat con tén tai § dang syn va anti. Dang syn duge tao
thanh trudc, sau d6 méi chuyén ddn sang dang anti bé_n hon.

18.1.1.2. Danh phép

~ Tén cdc mudi diazoni R—ﬁsN X duge goi theo tén clia hydrocarbon réi
dén tiép vi ngit diazoni, cudi ciing 13 tén cia anion X™.

Vi du:

C¢HN,Cl : Benzendiazoni clorid
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- Tén ctia hop chét diazoic R-N=N-X dudgc goi bang cach thém van diazo
-v& tén nhém X vao tén clia hop chat hitu co.
Vi du: CsH;—N=N-OH : Benzendiazo hydroxyd
CeHs-N=N-SO,Na : Natrihenzendiazo sulfonat

18.1.2, Phuong phap diéu ch&

Mu6i arendiazoni thudng dude didu ché ti amin thom bac nhat véi hai
phudgng phép sau:

18.1.2.1. Diéu ché dung dich muéi arendiazoni

Nguéi ta thudng dung phuong phap nay d¢€ didu ch& musi arendiazoni
trudc khi sit dung né. .

Cho amin thom bac nh&t tic dung véi acid nitrg trong dung dich nude véi
sy ¢6 m#t cia mét acid vé ¢d manh (nhu HC], H,S0,, HNO,) s& thu dude musi

diazoni. Vi HNO, khéng bén nén ngudi ta thudng ding muéi nitrit ctia né.

NaNO./HCI
e
0-5°C

Amin thom khéc amin mach hd 1a trong ciing didu kién nhu phan ting
trén thi amin mach hd s& cho alcol va nitd phan ti.

Phan tng diazo h6a amin thom bac nhat dudc tién hanh & nhiét ds 0-5°C

vi muét diazoni chi bén & nhiét d6 thap.

Trudc hét, ngudi ta didu ché mét dung dich amin cé thita acid vé co (2,5-3
mol), tiép tuc nhé vao dé timg giot dung djch d#c natri nitrit (1 mol) 44 lam
lanh tif trude. Phan Ging x4y ra nhanh va thu duge dung dich muéi diazoni d3
tan trong nude.

Né&u amin c6 tinh base y&u (nhu nitroanilin), thi khéng thé diazo héa &
mdi trudng nude. Trong trudng hgp nay phai sit dung méi trudng acid sulfuric
ddc va thém natri nitrit 3 thé rén.

Phén ting diazo héa dugc gidi thich theo cd ch& sau day:

- O giai doan trung gian tao thanh nitrosamin béc nhit, chat nay 4 méi
trudng acid 58 chuyén ra ion diazoni: '

AINH, A—N,Cl + H,0 + NaQ

Cham Nhanh .
Ar—NH; + HO-N=O0 —> AINH~NO ——>» Ar—N=N-OH

Nhanh
——> Ar—N=N + HO
+H* '

. — N&u phin dng tién hanh § méi trudng acid manh (néng d9 0,05 mol),
dang hoat dfng cla acid nitrd 1a acid lién hop clia ﬁt?b: Itieulun.hopto.org



H* + ON-OH =—= ON-OH,
Cham +
Ar—NH, + N=0 —— Ar—NH-N=0O + H* + H,0
H-O-H
_ N&u phan“iing tién hanh & méi trudtig trung tinh hay acid y&u (0,002
mol) thi dang hoat ddng lai l1a nitd trioxyd.
21’[N02 —_— ON""NOZ + Hzo
Ar—NH, + ON-NO, —> Ar—NH-NO + HNO,
Trong qué trinh phan tng, phai dung thita acid vb cd vi: acid vB co sé& hoa

tan hoan toan va chuyén hét amin thom thanh dang mudi, vi néu ¢dn amin ty
do thi d& xay ra phan tng phu sau diy:
' -HCl
CHsN,*Cl” + HNH-CgHs —>  CeHs—N=N-NH-GeHs
Triazen khong mau

Phan ing nay x3y ra & méi trudng trung tinh hay acid nhe, dé&n pH =5,
triazen khéng mau sé cb chuyén vi noi phan tit hodc diazoic tao thanh tac
dung véi anilin d€ tao thanh azoic ¢6 mau.

CeHs—N=N-NH-CgHs <
s CeHs—N=N-CgH,—NH,
CeHsN," CL+ CgHs—NH, Azoic c6 mau
Tém lai, nu ding thita acid, phan ing diazo héa coi nhu xay ra hoan
toan trong thye té.
18.1.2.2. Diéu ché mudi diazoni thé rdn
Ngudi ta hda tan hoge didu ch& hdn dich musi amin véi acid manh trong
acid acetic bang. Lam lanh vA thém vio d6 ester ctia acid nitro (amy] nitrit
. hay ethyl nitrit):
AI""NHz.HCl + C5H”_0_N=O e AI'_‘N2+ Cl- + C5H1 10H + Hzo
Sau d6 thém ether oxyd dé két tia musi diazoni.
Phan dng nay c6 thé xdy ra trong méi trudng aleol khan véi khi HC1 khb.
Ngoai ra, mudi diazoni rdn cdn duge difu ché bing cach cho phenyl
hydrazin tic dung vdi clor & méi trudng alcol va nhiét 4o —80°C.
CHNH-NH, + 2Cl, —= GCgHN;'Cl" + 3HC
Cé nhiing loai mudi diazc;ni nhu diazoni perhalogen [ Ar—ltIEN] Xy - kho
tan trong nudc nén c6 thé duge tich ra & trang thai rén. ‘
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18.1.3. Tinh chat vat ly

Muéi diazoni & trang thai rdn khéng mau, rat khéng bén, ¢6 thd gay nd
khi va cham nén rit khé bdo quan. Dung djch mudi diazoni cho phan tng vdi
gidy quy tuong ty nhu mudi ciia acid manh va base y&u.

Ngudi ta thuong ding mudi diazoni & thé hda tan trong nude. Dung dich
nay ciing chéng héng & nhiét d9 thudng. Vi vay chi didu ché& dung dich nay khi
st dung.

18.1.4. Tinh chit héa hoc

Muéi diazoni tham gia hai loai phn tng chinh la:

- Phan ving loai nito.

— Phén ing khéng loai nito.

18.1.4.1. Phdn ting logi nito

Mugi diazoni 12 hgp chit trung gian thudng dude ding trong téng hgp cac
dén chat clia hydrocarbon thom vi nhém diazoni c6 thé dudc thay th& bing rat
nhiéu céc nhém chiic khac nhau nhu: -F, -Cl, -Br, -1, -CN, -OH, -H, -NO,,
kim loai... va loai ra khi N,.

Da s6 cic dung dich mudi diazoni déu khéng bén 3 nhiét @4 trén 5°C va
dé& nd khi 1am khan. Tuy vay cic phan tng thé ctia mubi diazoni néi trén lai
khéng doi héi 1am khan muéi diazoni, vi vay phan tng vin xay ra khi dun
néng dung dich mudi diazoni.

a. Thé' nhém diazo bang nhém hydroxyl:

Khi dun néng dung dich muéi diazoni duge di€u ch& tit amin thom bac

nh4t & nhiét dé 50-80°C hosc dun sbi sé thu dude phenol va khi nite.
+
[CH;—N=N]HSO; + HOH —» CH,0H + N, + H,S0,

Trong phan ting ndy, ngudi ta thudng chon diazoni sulfat vi néu ding
diazoni clorid thi s& c6 phan {ing phu tao thanh din ch4t cloro héa.

AIN;'ClIm —> Ar—Cl + N,

Day 1a mét trong nhiing phuong phép dé diéu ché phenol duge sit dung
rong rii. .

b. Thé nkém diazo bdng hydro:

Khi dung dich muéi diazoni tac dung véi tac nhan khit héa, thudng dang
acid hypophosphord (HsPO,), nhém diazo s& duge th& bing hydro.

+
[CH—N=NlCl" + 2[H] — CH; + N, + HCl
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Phan ting nay dudc tién hanh trong dung dich alcol dun néng, hydro dude
giai phéng ra tit aleol khi chét nay chuyén thanh aldehyd.

Phan ting nay cho phép ding nhém amin dé dinh huéng mét nhém thé ai
dién ti vao vi tri mong mudn, sau d6 loai nhém amin bing phuong phap trén.

Vi dy- dé diéu ché p-dinitro benzen, c6 thé di tit m-nitro anilin. D4u tién
acyl héa dé bdo vé nhém amin, sau d6 nitro héa, cubi ciing thily phén dé gii
phéng nhém amin rdi diazo héa trong moi trudng alcol dé loai nhém diazo.

NO, NO, 0,
@ —_ @ . —
NH, NHCOCH; NHCOCH,

NO,
NO, NO, NO,
[ + ]G-
NH, =N
NO, NO, NO,

¢. Th& nhém diazo bdng halogen:
Phan {ng cb sd¢ d8 chung nhut sau:
AINX — —> A-X o+ N

- Thay th& diazo bing clor (phan ing Sandmeyer - Gattermann).

Cho tic dung dung dich diazoni clorid véi dung dich déng (I) halogenid
v6i su c6 mit chia acid halogen tudng Ung.
’ CuCL/HC1
AN CIT ———— A—Cl + N
T. Sandmeyer diing mudi dng trong phan dng n6i trén. Sau ds,
L. Gattermann thi nghidm thdy bdt ddng ciing c6 tic dung tudng ty. Vi vay
ngudi ta thudng goi day 14 phn {ng Sandmeyer - Gattermann.

- Qua trinh thay th& nhém diazo bing brom x4y ra tuong tu trudng hop
th& bing clor, chi khac 14 dung xic tde CuBr.

CuB
ANt CBEL AN BT > A-Br + N

— Phan tng thay th€ nhém diazo bing iod xay ra khéng ¢én xuc tae, chi
cin dun néng dung dich muéi diazoni va KL
Ki
AN ClT —— AN — AT+ N

— Din chét floro héa thyc t& chi c6 thé diéu ché& bdng phudng phép
Schiemann véi acid floroboric H(BF,). Cho tic dung mudi diazoni véi
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dung dich 6 chita acid boric trong acid flohydric 40%, =& thu duge tha
diazoni floborat khé tan va bén ving. Dun néng chit nay sé thu duge
florobenzen véi hidu suit 65%.
CHsN' By  —>  CHF + N, + BF;
d. Thé nhom d¥azo bang nhém cyanid: -
Phan ng thay th& nhém diazo bing nhém cyanid duge thue hién khi tac
dung mudi diazoni véi KCN ¢6 CuCN xte téc 58 tao ra din chat nitril,

' CuCN
GHN' €I + KON ——> CH.ON + KA + N,

Phén ting nay xiy ra & ngay nhiét dé thap.

e. Th& nhém diazo béng kim logi:

Benzen diazoni clorid ¢6 thé tao phite véi clorid kim loai ndng nhu Hg,
Sn, Pb, Bi. Ngudi ta thudng ding kim loai 44 phan chia that nho 48 khit cae
phitc chét nay, loai nito va tao d&n chat cd kim.

ClsNCl  + HgCl, —> . CyH,N,HgCl
+2Cu
—‘N—l'- Cell;HgCl + 2Cuql
- Ny

Phén itng nady mang tén A. N, Nes-me-ianép va dudc st dung dé didu ché&
¢ic hop chét co kim.

8. Th&nhém diazo bdng nhém nitro:

Muéi diazoni tac dung véi natri nitrit o6 d6ng lam xdc tAc tao thanh din
chat nitro héa.

NGO, @ NO, @ NO; @
“NH, 0) : SN O o 6H4\N02 w 2
Phan ving nay cho phép didu ché nhitng din chit nitro héa ma khéng thé
thye hién duge bing phuong phép nitro héa truc tigp.
h. Thé nhom diazo bing gée aryl (phan ing Gomberg - Bachmann):
Muéi diazoni phan itng véi céc hop chit thom khéng c6 kha néng két hgp
azo, trong dung dich kiém nudc s& tao thanh hgp chat diaryl:

A-NfX 4+ ArH SNOHTL
(H,0)

&. = Cl, Br, OH, OCOCH,; *CH,COONa

Phéan tng x4y ra theo cg ch& g8c tu do. Khi ¢6 mit nhém thé & hgp chat
thom (Ar'-H), phan tng xay ra & vi tri ortho hodc para so vdi nhém thg.
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t. Tde dung vdi alcol:

Phan itng clia mudi diazoni véi alcol xay ra theo nhiéu huéng, tay thude
v&o ban chat cda alcol vA mudi diazoni. Vi du:

CeH:N,"HSO,” + C,H;0H — CgH; + N, + CH,CHO + H,SO,

Phan ing nﬁ'y duge Griess tim ra nim 1864. Sau d6 (1887) Remsen thay
mudi diazoni sulfat bing diazoni clorid thi dudc:

CgH;N,*CI" + C,H,OH - C.H,OC,H, + C;H; + N, + HCI
{61%) (5%)
Néu thay C,H,;OH biang CH,OH thi anizol (C,H,~O-CH,) tao ra d&n 70%.
N6i chung, cac muéi diazoni ma trong phan tit c6 chita cAc nhém hiit

dién ti nhu Br, NO,, khi cho tac dung vdi alcol thi hydro s& thay thé nhém
diazo mét cach dé dang.

N, HSO,

NH, NH,
Br Br pj Br Br g Br Br
@ Bry/H,0 Diazo héa CH:OH @
bé yen
Br 31

18.1.4.2. Phdn iing khéng loai nito
a. Phdn iing ghép dbi azo tao phim mau

Day la loai phéan dUng quan trong tao ra thudc nhuém azo. Phan iing nay
thudng xay ra véi cc hgp chdt thom cé chita cic nhém thé loai I ddy dién ti
manhk nhu NH,, NHR, NR,, OH.

" Muéi diazoni & nhi¢t d8 thadp (0-5°C) tic dung véi amin thom va phenol
tao thanh din chit azo héa (con goi 1a azoic) thudng dung lam thude nhu$m.
Phén ing nay xay ra véi amin § méi trudng acid nhe (acid acetic) (pH = 5-7)
hay trung tinh, phén ing chi x4y ra véi phenol & méi trudng kiém nhe. N&u
mdi trudng acid qua thi azoic c6 thé hoat déng nhung arylamin lai tao ra ion

+ .
C¢H; N H, khéng tham gia phdn ing thé ti&p duge. Néu méi trudng kidm qua
(pH > 10) thi phenol c¢é6 thé phan dng c6n diazoic dudi dang diazotat

-+
Ar-N=N-O K lai khéng tham gia phan tng th& ai dién t{.
Véi amin bc 3, phan tng xay ra & vi trf para déi v6i nhém chiic dé.

O + O~

O e O

- p-Dimethylamino azobenzen
(mau vang bo)
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Co ch& phan {ng nay hién chua duge gidi thich mdt céch thda dang.
Nhiéu tac gid dua ra cd ché tudng tit véi cd ch& phan ting thé 4i dién ti.

) : + CH
O + BRE — Do e
CH,
- OO
~CH;,

- Véi amin bac nh&t va bac hai, phan (mg tao thanh diazoamin, chit nay
khéng bén, chiu tac dung ctia acid lai chuyén ra aminoazoic.

Owa + 3D g OO
i -HCl i '
Diazoaminobenzen
. hoac: 1,3-diphenyl triazen
_i.. / YW_N=N / N NH,
p-Amino azobenzen

- Véi phenol, phan fing x4y ra gidng nhu amin béc ba, nhu:ng trong méi
trudng kiém.

¢ dwpar + v Hon + NoH —»
¢ )N=N—f N-0H + MO + HO

Hydroxy azobenzen
Amin bic 3 v phenol thudng phan tng 8 vi tri para, néu vi tri d6 da bi
thé& thi phan Ung x4y ra d vi tri ortho.
b. Phdn tng khit héa:

. Phén fimg khi# muéi diazoni khée nhau tuy thuéc d§ manh y&u cia tic
nhan khu.

— Véi tic nhdn khit manh nhu Zn/HCl, Fe/HCl tao thanh amin:
. Zn/HCl ‘
AN, (I ——> ANNH, + NH,

- Véi tac nhan khit y&€u nhut SnCl,/HC], Na,S tao thanh aryl hydrazin:

. - SnCl/HCl
AN, C1 ———— Ar—NH-NH, . HCI
Aryl hydrazin (90%)
Diazoni sulfoacid ciing c6 thé khit d€n phenylhydrazin véi tic nhin khi

12 Zn va acid acetic. http://tieulun.hopto.org



[CH—N=N] SO;Na + 2H —> CgHs—NH-NH—SO;Na
CeHs—NH-NH—SO;Na + HOH —> Cgl;—NH-NH, + NaHSO;

18.1.5. ffng C!l;ll‘lg

Hop chat diazoic thudng duge ding 1Am nguyén liéu trung gian dé didu
ch& phdm nhuém azoic, nhidu hgp chit thom ma ta khong thé dat duge bing
phén (ng th& 4i dién t truc tiép.
18.2. HOP CHAT AZOIC

Céc hdp chit azoic c6 cong thite tong quat 1a: Ar-N=N-Ar

N&u céic hop chat azo héa mach hd (nhu azomethan CHy~N=N-CH,)
khéng bén viing thi din ch&t azo héa thom bén viing hon nhiéu do sy lién hgp
cua nhém azo véi nhin thom.

Cé thé doc tén azoic bing cach thém vdn azo vao gia hai tén

hydrocarbon. Vi du:
CH.
_ -~ 3
QN_N_Q_N‘CH3

Benzen azo p-dimethylaminobenzen
(p-dimethylamino azobenzen)

Ngudi ta cén goi tét benzen azobenzen la azo benzen.

18.2.1. Phuong phap diéu ché&

18.2.1.1. Diéu ché azoic ¢6 nhédn thom khéng hoat héa.

- Muén diéu ché azoic d6i xiing (vi du azobenzen) ngudi ta thudng khit
nitro benzen 8 méi trudng kiém (NaOH + Zn hay hdn héng Na + aleol).

' 8
2 CgHs—~NO, Sl CHs—N=N-CH; + 4H,0

—~ Mudn diéu ché azoic bt d6i xing, ngudi ta ngung tu nitrosobenzen véi
arylamin & méi trudng acid acetic,

NG TN )ctt, —= (CNeN-{ e, + 10

18.2.1.2. Piéu ché azoic c6 nhin thom hoat hda

Ngudi ta thudng diing phdn dng ngung tu mudi diazoni vdi phenol va
amin thom da &8 cip dén & phdn trén. Thong thudng, d nhin thom diazoic

ngudi ta thém nhém -SO,H d8 d hoa tan phim mau tao thanh. -
. http://tieulun.hopto.org



Vi du:
NaNO
HO;S5—_)-NH, —:Ic-l—ﬁ- HO;5—/ )Ny I
HOS— )-Nyrerr + H—@-—N_:g?
3
HO3S-©—N=N—©-N:$3 +  HQA
3

Heliantin

18.2.2. Tinh ch&t vat 1y '
Azoic 13 chat rdn ¢6 mau, it tan hojc khéng tan trong nuée. C6 mét s§
azoic don gidn tén tai dudi dang déng phan syn va anti.

@/N=N Ve ®/N=N/©

syn-Azobenzen - anti-Azobenzen
(bay cis) (hay trans)

18.2.3. Tinh ch&t héa hoc
18.2.3.1, Hydro héa

Véi tac dung cua kém & méi trudng kiém, lién két déi duge bio hoa va
azobenzen chuyén thanh hydrazobenzen khéng mau. -

2[H]
CeHs~N=N-CgH; =~ ——>  CsHs—NH-NH-CgHs

Né&u thay méi trudng kiém thanh méi trudng acid, phan t c6 thé bi phan

huy va thu dude anilin.

4[H]
CeHs—N=N-C¢H; e 2 CgHsNH,
18.2.3.2. Oxy hda '
Véi tac nhdn oxy héa nhe (nhu nudc oxy gid & méi trudng kiém),

azobenzen chuyén thanh azo oXy benzen.
=]

[0]
CeHs—N=N-C¢H; —_— CﬁHs"g':N-CﬁHs
Céc tdc nhén oxy héa manh (nhu kalipermanganat) c6 thé phan cit phian
tit d€ tao thanh nitrobenzen.
4[0]
Cets—N=N-CgH; — 2 CH;NO,

18.2.4, Ung dung

Phém mau azoic (hydroxy va aminoazoic) thudng duge ding lam chi thi
mau va thudc nhudm.
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Chuong 19

CAC HOP CHAT MAU

Hop chét mau 12 nhitng chit ¢6 mau J trang thai rin va trong dung dich,
titc 1a c6 kha ning truyén mau cho mét chdt nén.

Trong chuong nay, ching ta s& xét dén vai khai niém cd ban vé méi lién
quan gida sy h&p thu 4nh sdng, mau va c4u triic phén ti. Sau d6 s& khao sat
mdt s kifu ch&t mau nhu: cic nitrophenol, cic ch&t mau amin 1a din xuit
clia triphenylmethan, cdc chdt mau azoic va céc phthalein.

19.1. CAC KHAI NIEM CO BAN

Anh séng khi di qua mft chat thi duge h&p thu chon loc (tic 14 hap thu mét
s& budc séng nao d6). Bing mit thudng, ta chi nhan duge miu clia tia khéng hip
thu, Tia hip thu va tia khéng hép thu hgp lai thanh 4nh sing tring.

Sau diy 13 d6 dai séng clia phdn quang phd tréng thiy tuong tng véi
mau cia tia hip thu vA mau tréng thay.

Bang 19.1. D& dai séng va mau

Dd dai séng A (nm) Mdu cilia tia h&p thy Mau tréng thay
400 - 435 Tim Vang luc
435 - 480 Xanh lam Vang

480 - 490 Xanh 4 cay : Da cam

490 - 500 Luc xanh . 19%3

500 - 560 Luc Nau

560 - 580 Xanh vang Tim

580 - 595 . Vang Xanh

595 - 605 Da cam Xanh luc
605 - 750 pd Luc xanh
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Su chuyén dich ving hap thy ti bude séng ngéan dén budc séng 16n hon,
nghla 12 chuyén mau tit ving d&n xanh 14 cdy (mau dim dén) hay goi 1a su
chuyén dich bathocrom. Hién tugng chuyén dich nguge lai v& phiz séng ngin

goi 12 sy chuyén dich hypsocrom.

Mau cia mét chdt khong chi phu thuge vao su hip thu chon loc bude
séng ciia dnh sdng ma cén phu thude vio cudng d6 4nh sang hip thu

Thuée do cudng d¢ mau cia céc dung dich ¢6 mau 13 hé s6 hap thy phin

tlt theo cong thiic:
D

IC
Trong dé: D: mat 46 quang.
I: chiéu day 16p chit hap thu (cm).
C: ndng 46 chit hap thu (mol/l).
Ngusi ta thudng biéu thi nét dic trung vat Iy cia tinh chat mau dsi véi
cic ch&t c6 mau bing dudng cong hdp thy.
Vi du: so d6 sau day biéu thi dudng cong hép thu ctia thude nhudm azo
trong alcol.

A

Hé s6 hap thu e

3

Amax  pjdajseng A (A)

19.1.1, Cac thuyét vé mau sic
19.1.1.1. Thuyét Cromopho vé cde hop chdt hitu co c6 mau

Theo thuy&t nay thi mau clia hgp chit 13 do trong phén t& c6 nhiing
nhém chia néi d6i. Vidy: ~C=C ; —N=N-C— ; —NO, nhitng nhém nay
goi 14 cromopho (nhém mang mau). Ngoai ra, muén taﬁg cudng d6 elia mau va
dim mau thi trong phén tit, ngoai nhém cromopho phai ¢6 nhitng nhém sau:
-NH,, -OH, -OR goi 12 nhém auxocrom (nhém ting mau). Nhém auxocrom
gy nén 4i lye ctia cic chiic thuse nhudm véi sc_;i déng va thyc vat. Khéng c6 ai
Iyc nay thi hop chat mau khong phai 12 thude nhudm. eulun.hopto..org



19.1.1.2. So lugc thuyét quinoid
Theo thuyét nay thi dai da s hdp chidt mau déu cfu tao quinoid.

0 w0

Thuyét quinoid duge diing rat phd bién. Cho dén nay, céng thiic clia né
thudng duge ding &8 bidu thi cfu tac cia thufc nhudm.

19.1.1.3. Thuyét mau hién dai
Tia sing truyén di mét ning lugng E va E bién d6i tiy theo dd dai séng.

E =hs
Y

Trong dé: ¢: tdc 46 4nh sang.
h: hdng s8 Plank.

Téac dung clia mét tia sing 18n phan ti hitu co thé hién 3 su hap thu mét
phén ning lugng E tudng ing véi su chuyén mét dién ti v&8 mic nang lugng
cao. Vi du: sy chuyén dién tit tif mot orbital lién k&t d&n mét orbital phan lién
ké&t n". Sut khéic nhau ctia cic mifc nang lugng giiia cac orbital lién két va phan
lién két trong hé lién hgp 13 nho hon trong cac orbital = riéng ré. Sy lién hop
1am cho viéc chuyén dién tit d& dang hon. Nhu vay, bitc xa UV ¢6 dé dai séng
ngén (ning lugng cao) tic déng d&n cic dién tit 7 chia hé cdc nhém chua no
riéng ré. Trong khi d6, 3 viing kha kién (400-800 nm), btic xa ning Iugng thap
chi tac dyung lén céc dién tit gidi tda manh hon, nhu nhiing hé c6 lién két déi
lién hgp. Hién tugng chung vé cdm gidc mau sic 1a lién quan dén sy thu nhan
mét viing ndo dé ctia phd do mit ngudi. Sy h&p thu mau sic cia phd kha kién
bdi mot chat s& cho chit d6 mét mau sic dude goi 14 mau b8 sung. :

Tém lai, chit hitu co hdp thu ning ludng d& chuyén dién ti v& mic ning
lugng cao. Véi cac dién td khae nhau thi sy h&p thu ning lugng ciing khac .
nhau. Trong trudng hgp kich thich dién ti o, déi hoéi phai ding ning hugng

'16n, nhu vay A nhd, tudng tng vdi bude séng & ving ti ngoai mit ta khéng
nhin thdy duge. Khi kich thich dién tit n ctia hop chat chita néi déi cAn ning
Iugng bé hdn so vdi trudng hdp kich thich dién tit o. Déi véi hop chat cé chita
néi d6i lién hgp thi viée kich thich dién ti cang d& dang.

Céc hgp chat chita hé néi d6i lién hgp thudng h&p thu ning lugng bé (ling
v6i quang phé viing trong thiy) nén ta théy chiing c6 mau.

19.1.2. Nhém mang mau

Mau sic ctia mbt phan tit 13 do su ¢6 mit clia nhﬁng nhém chite khéng no
gol 1A nhém mang mau. Vi du:
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—NO, ‘Nhém nitro

—N=0 Nitroso
—N=N— Azo
~c=0 Nhém carbonyl

~c=cC Ethylenic

Néu chi ¢6 mét nhém mang mau thi khéng da dé xuat hidn mau sdc: né
hép thu trong ving UV nhung phai lién hgp véi nhitng nhém mang mau khac
dé phan tit c6 mé.u Sy ¢6 mit nhém mang mau lién hgp 1am d& dang chuyen
hédp thu cuc dai vé phia séng dai vA manh hon (hiéu dng bathocrom), titc 1 vé
viing ph8 kha kién. S6 nhém mang mau nhiéu hay it &nh hudng tdi su xuft
hién mau sic khic nhau.

Vi du: cbng thie chung C;H;—(CH=CH),-C,H; {ing vdi nhitng chit khéng
mau ¢6 n =0,1, 2; mau ving ¢ n = 3; miu cam n = 6 vA mau tim ddm n = 11.

Chit propanon la khéng mau, nhung butandion ¢6 mau ving va
pentatrion ¢6 mau vang cam:

CH3—C—CI'I3 CH3—C_ —CH3 ) CI‘I3_C_C—C_'CH3
0 68 668
Propanon Butandion Pentatrion

19.1.3. Nhém tang mau (nhém trg méu)

Hgp chét ¢6 mau mudh trd thanh thude nhuém thi phai hip thu A 8 vimg
tréng thiy va cudng d8 hdp thu phai lén. Mubn cé cU!dng dd hdp thu 1én thi
trong phén td phai e6 nhitng nhém giy nén sy chuyén dich dién ti manh, giy
nén sy phén cyc trong phén tit hodc phai ¢6 nhiing nhém cé thé tac dung véi
proton hay hydroxyl (H*, OH") d& hinh thanh nhiing ion tich dién. :

Nhu vﬁy, véi quan diém hién dai (quan diém dién t&) nhém mang mau 1a
k& théng néi d6i lién hop. Sy hap thu Anh sing do cAe nhém mang mau giy ra
khéng 16n 14m, do d6 chat d6 chua thé 1a thude nhugm. Trong phin ti thude
nhuém phai ¢ nhﬂng nhém tr¢ mau, d6 14 nhitng nhém mang tinh acid hodc
base c6 kha ning tén tai & dang ion héa hodc bi phan cyc manh. Cac nhém néy
thudng duge gén 3 hai ddu phéan ti cia thude nhudm d& tao ra qua trinh ddy
va hit dién t. K&t qua 12 dién tich ion ho#c dién tich nhém phin cyc & mét
mitc 46 nao d6 phan b8 déu khip hé théng lién hgp.

Vi du: trong trudng hop nhén thdm ¢6 nhém mang mau C hut dién t thi
sy giai téa dién ti thl.fdng khong di dé lam xudt hién mau ma cin phai ¢ mit
mét nhém ting mau A ddy dién ti dén nhan thom va lam xudt hién mau.

KO RKOR momumgm
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Mau ctia mét chit phu thude rat 1én vao 46 pH. Vi du: methyl da cam:
+

H
(CH3)2N—©—N=N—©—SO3H
OH"

Viang da cam (trong moi trudng kiém)

(CH3)2§@=N—M~©~w3H

Dé (trong moi trudng acid)

Phéin ti ¢6 mau phai chita nhiing nhém sau:
— M6t nhém ht aién t (-M): nhém mang mau.
- Moét hé thom: nhin benzen.
- Mét nhém ddy dién t (+M): nhém ting mau (thudng 1a nhém —OH, —-N<).
19.1.4. Su hoa tan va kha ning nhudém

19.1.4.1. Thuée nhuém

Mot phan tit c6 mau chi 1a phAm nhudm khi né hda tan, Su hoa tan 1a do
nhém acid hojc base ¢6 kha ning tao mudi. Cac nhém nay c6 thé 1a nhém ting
mau (-OH ho#c —N<) ho#c m6t nhém khéng c6 tinh chit ting mau duge lién
ké&t v6i phan tit chit mau (-COOH; -SO,;H), nhém nay khéng tic déng dén
viée xust hién mau ciia hdp chit ma lam cho chit d& tan.

Thudc nhudm 14 ion hay phéan t phin cyc manh chita hé théng néi déi
lién hgp (nhém chticC=C, N=N, C=0... nhé6m cromopho), trong hai ddu phén
ti hay ion phai ¢6 hai nhém hiit va d4y dién ti dé giy nén sy chuyén dich
dién ti trong phan tu.

Hién c¢6 nhiéu dinh luat ban thiyc nghiém v& mau dam hay nhat cda
thuéc nhudm.

Vi du:
Mau dam khi mach lién hgp (hé théng ndi d6i) dai.
Miic d chuyén dich ctia dién t nhém tr¢g mau 1én thi mau dam.

Sut cin d8i mat d6 dién ti trong ion hay phan tit, sy phéan b ion tich dién
hay dién tich giita nhém mang mau va nhém tr¢ mau bing nhau thi mau
dam. Néu bi&n d0ng sy cin 461 mat d§ dién td thi lam cho mau nhat.

Ngoai ra, theo cd hoc lugng tit ctia 1§ thuyét hap thu anh sdng, khi cfu
tao nhém tr¢g mau va hé théng ndi dsi lién hdp ndm trén cing mét mat
phing thi mau tréd nén dam, trudng hgp tréi lai thi mau nhat.

19.1.4.2. Céc logi thuéc nhuém va héa chédt co bdn trong nganh nhuém

Phuong phép dita ch&t mau 1én sgi imy vai, d6 12 qua trinh quan trong c6 ¥

nghia quyét dinh cho viéc 4p dung mét hgp chét hitu co ndo dé 1am ph&m nhudm.
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Nguoi ta thudng st dung cdc chét khac nhau dé s3n xuit sgi nén cdn
nhiéu phuong phap nhudém va nhiéu loai pham nhudm. Nhiing chit khéng
phan cyc nhu polypropylen, dén nhiing chét phan cyc trung binh nhu béng vai
va cudi ciing 14 nhiing chét phin cye nhit len. Tuy theo tinh chat cla sgi ma
ngudi ta dung cic loai phdm nhudm khée nhau. )

_ Trong qua trinh nhuém, didu cin thiét 12 phém nhuém phai th&m sau,
pham nhuém phai di vao bén trong sgi vai, phai gitt ph&m nhudm trén sgi vai
cho chie.

Sau déy 12 mét s6 phdm nhudm dang duge dimng phé bidn:

1. Phdm nhuém chita cdc nhom phén cue:

-Trong phén ti thudc nhuém cé chita cidc nhém amingsulf'onic thudng lém
gia ting kha ning bén viing d8i véi qua trinh giit, tay, rita vi cde pham
nhudm tudng tic véi cdc nhém phan cuc trong sgi. Phim nhudém loai nay rit
thich hgp véi td lua, len vi chiing 12 nhiing polypeptid chita nhidu nhém phén
cuc manh.

Vi du: hgp chét 2,4-dinitro-1-napthol 1a mét acid, sit dung dé nhudém len, lua.

2. Phdm nhugm phén tin:

La loai thufe nhudm khéng tan trong nude, nhung phan tan trong sdi. C6
tdc dung t6t d6i véi nhiéu loai soi ¢6 d¢ phan cyc trung binh hay kém phan
cte. Ngudi ta sit dung phdm nhudm phén tan dudi dang huyén phii. Trong qua
trinh nhudm, sy hép phu thudec nhuém d6i véi sgi thudng cham, dé ting
nhanh qué trinh d6 thudng thyc hién nhudm & nhiét d4 cao, sit dung ap suit.

Vi du: loai ph&m nhuém dién hinh duéi dang phén tén 1a:

O NH,
O‘O 1-Amino-4-hydroxy
anthraquinon
0 OH

3. Phdm nhu¢m hién mau:

Trong nhiéu trudng hgp, ngudi ta thu duge mau rat bén, dep bing cach
di€u ch& phim nhuém ngay trén soi bing phan ing ghép azo.

Vai duge tém dung dich B-napthol trong kiém. Khi nhing vai vao dung dich
p-nitrobenzen diazonium clorid ¢ nhiét d¢ 0-5°C thi thu duge phim d3 azo.

4. Phdm nhuém edm mau:

D& mau bén khi gidt, nguoi ta st dung phudng phép dung cac hydroxyd
kim loai dé tao ra lién két giita vai va phim nhuém.

Phim nhudm c6 ch&t c¢Am mau d8 nhuém béng, len, lua, qua trinh

nhudm khé phic tap. Cic thudc nhudém cdm mau thudng ¢6 nhém phenol

mang tinh acid va m§t vai nhém hit dién ti nhu nhém carbonyl.
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Nhiéu muéi kim loai dudc dang 1am chét cAm mau, thong dung hon ca la
cAc mudi nhém, sit, crom.

5. Phdm nhuém hoan nguyén:

Loai thuéc nhuém nay duge chuyén thanh dang tan, sau d6 hinh thanh
thude nhudn¥ khéng tan trén sgi. Stt dung chit khit d& chuyén thuéc nhuém &
dang tan. T4i sinh phdm nhudm bang cach oxy héa.

Vi du: indigo:
0 H
&N
‘o= ol Cham (Indigo)
N N khong tan trong nudc)
|
o4

Duéi téc dung cta chat khit natri dithionit (Na,S,0,) phdm cham bj khy,
chuyén thanh dang leuco khéng mau.

on ¥
@:C\\C— C/ND Leuco indigo

I;-I’ e tan trong nuéc, khong mau

H OH

(trong méi trudng ki€ém OH — ONa)

Hogp chit leuco thdm vao sgi béng., Sau dé ditng oxy cia khéng khi oxy
héa dang leuco chuyén thanh indigo ¢6 mau xanh trén vai, sgi.

Céc loai thuéc nhuém hoan nguyén rat bén mau.

19.2. CAC NITRO PHENOL
Cac phuong phap diéu ché va héa tinh clia hop chit nay da dude nghién
citu trong céc chuong trude, d diy chi khao sat mau va kha ning tao mau.

Nhém nitro 12 nhém mang mau nhung mét minh né khéng thé 1am xust
hién mau: nhu nitrobenzen 13 chat khéng mau, néu gin thém moét nhém ting
mau —OH vio phin ti nitrobenzen s& lam xudt hién mau. Céc nitrophenol déu
¢6 mau & trang thai rdn vA mau nay ting trong dung dich kiém.

— Khi p-nitrophenol khéng & dudi H
dang mufi thi nhém ting mau cdn cip dién ti p |(5|
trén nguyén t oxy (hidu dng +M):

el
G
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— (Ydang phenat, 447 dién ti ctia nkiém ting mau o4 thé ddy vao nhan gay

ra sy giai toa dién tit 16n hon: _
10l

/@-Nﬁ‘{é\

-

-

Chii y:
— Trong dung méi khan it ion ho4, cic nitro phenol cho dung dich khéng
méau hode mau nhat.

- Trong ba hgp chét nitrophenol thi déng ph&n meta cho mau y&u hon (do
tao mudi), syt lién hop & ddy khéng manh bing cac déng phan ortho va
para. Hiu ing +M cia nhém phenat khéng anh hudng dén nhém NO, &
vi tri meta:

-0 —8 ) )
1O 10 A C:(?, 10
Né N
' (@)
h . ; N7 e;:
N
N2 =]

5% \
Sur lien hop hoin toan Nhém NO, khong tham gia lién hop
19.3. CAC CHAT MAU CHUA NHOM AMIN DAN XUAT CUA TRIPHENYL

METHAN
Nhém nay gdm céc din xu#t amin héa clia triphenyl methan duge su
dung dudi dang mudi.

Ne)

N
&

19.3.1. Cau trac

Triphenyl methan va alcol -tuang ing cua né (triphenyl carbinol) 13
nhiing chit khéng mau:

ON ON
20 9@

Triphenyl methan Triphenyl carbinol
Khi triphenyl carbinol chita mét hay nhiéu nhém chite amin thi din xust
d6 goi 1a base carbinolic va khéng c6 mau (a).
Trong méi trudng acid, nhém ~OH b4c 3 dugc proton héa (b) va dehydrat
hoa, tao ra mét carbocation, trong dé6 dién tich duong duge gidi tda manh béi
hién tugng mesome (C1, C2, C3, C4). . http://tieulun.hopto.org



IOI

(CH3)2N-©—(!J—©—N(CH3)2 2 (CHg)zN—@(]:—Q—N(CHs)z -

(a)
N(CH3),

(CH;)&@—@‘@@(CHQZ

(c))
N(CH3),

N~ Y-~ H-Ricwy,
' -

(04)
®N(CH),

H,0

(CH;);I@@"‘

(CH3)2%@EC—©—5(CH3)2

G day su mesome dé dang vi c6 hidu ing +M cta cic nhém amin (nhém ting
mau). Su c6 mit clia nhém hyd.roxyl aleolic 14 cAn thiét cho viéc xuat hién dién tich
dudng Chc din xufit tudng {ing cla mphenyl methan trong d6 thigu chd tén cbng
ctia proton, 12 nhiing chét khéng mau, duge goi 1a cic base khéng mau.

H
(CH3)2N—©— —@—N(CH3)2 Base khong mau cha (leucobase)
tim gentian

N(CH;),

19.3.2. Phudng phap diéu ch&

Cé4c chit mau loai nay thudng dugde didu ch& qua ba giai doan sau déy:
— Téng hgp base khéng mau bing cach ngling tu benzaldehyd véi

dlmethylamhn

- Oxy héa base khéng méau thanh base carbinol véi tac nhén oxy héa nhe

(PbO,).

— Tao muéi véi acid manh (HCI).

Cetls—N(CHa), PbOz
Cetls™ C<C6H4 —N(CHa),

— Gl

CoHy— N(CH:Jz HCl CeHy—N(CH3),
I-Ig< CeHy—N(CHa), — Clsg Ciceﬂr'N(CHa)z
Base carbinolic Xanh malachit
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19.3.3. Tinh chit
— Céc ch&t mau 6 dang dung dich thay d8i theo pH.

Vi du: tim methyl c6 mau tim & pH>6 mauxanhlacidy dpH=5— 2 va
mau vang d pH <0,5.

~ Khi hydro héa,'::hz‘{t miu sé tao ra mdt base khéng mau:

8@@ N(CHy), —> 8CHN(CH3)2 + HQ
a

Chat mau Base khong méau

- Néu mét base manh téc dung véi chit mau sé tao ra base carbinolic
khéng mau:

@g@N(C}Q)Z kot ©\C—©—-N(CH3)2 + Kl

Chat mau Base carbinolic

19.3.4. Chit dién hinh

Céc chit mau din xuft cla triphenyl methan c6 cong thiic chung:

@ ©
j )

R,

Duséi day 1a céng thitc cha mét s& ch4t dién hinh:

R, R, R, R,
Parafuchsin NH, NH, NH, H
Fuchsn | NH, | N | N2 | cH, |
Timgentian | NCH), | NCH) | NeH | oH ]
Xahmalacht | Ho | Nens | Ners | R

Tim methyl 12 m{t hén hgp cla cic din xu&t tetramethyl héa,
pentamethyl héa va hexamethyl héa.
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19.3.5. Ung dung

Fuchsin dude st dung trong vi tring hoc dé nhuém Gram. Cac chat mau
duge st dung dé diéu ché myc va 1am chat chi thi do pH. Trong y hoc, chiing

thudng dudc ding trong khoa da.

19.4. CHAT MAU AZOIC

19.4.1. Pinh nghia

Chit mau azoic 1a hgp chdt mang nhém chitc -N=N- lién két véi hai
nhén thom. ’ Ar-N=N-Ar'

19.4.2. Danh phap
Ngudi ta thudng thém chit azo vio gilta hai géc thom.

CgHs—N=N-CgHjs Benzen azo benzen (azo benzen)

@—N=N—©—CH3 Benzen azo p-toluen
~CH;  Benzen azo p-dimethylamino benzen
@N-N_@N (hay p-dimethylamino azo benzen)
Céac chat mau azoic duge gqi theo tén thuing ding (Heliantin...).

19.4.3. Phuwong phéap diéu ch&

Céc phAm mau azoic dude diéu ch& bing phén ng ghép d8i musi diazoni
véi phenol hodc arylamin nhu &3 trinh bay & muc 18.1.4.2.

19.4.3.1. Téng hop hydroxyazoic
HO

+ @OH — H035—©—N=NOH
HO3S—©—35N 8 Tropeolin @

+ OH — HO;S—@?):I:;NOH

3 vi du trén, ngudi ta sit dung diazoic ctia acid sulfanilic
HO,S-C.H, —NH dé didu ch& phfm mau tan. Phan ing ngung tu duge ti€n
hémh trong moéi trudng kiém.

19.4.3.2. Téng hop aminoazoic
®_ .8 ~CH; ~CH;
HO,;3~<(O)-N=N €I + ©_N“CH3 s H03S—©—N—N—©—N

Phin ing ngung ty tién hanh trong méi trudng acld trung tinh ho&c
kiém nhe.
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19.4.4. Cau tric cta chit mau azoie’

— Nhém mang miu ~-N=N- lién hgp véi 2 nhan thom lam phan t
azobenzen c6 mau vang da cam nhungchdt nay khéng tan trong nudc
nén khéng c6 kha ning nhuém mau.

— Nhém ting mau (trg mau): thudng 13 nhém phenol hodc amin. Tuy theo
sit c6 mit cia nhém ndy ma ding phuong phap didu ché azoic hgp 1§, Chc
nhém nay 1am ting ddm d§ mau cla phén tit va ting db tan vi tao cac
phenat ki€m.

= Nhém phén cyc: thudng ]1a nhém -SO,H vi nhém —~COOH. Nhém niy
lam tang d6 tan cla ch4t do tao thanh mudi.

Nhém mang mau

' _CH,
HO S—{: :>—N=N—<: :>-N
' ) ~CH;
Nhém phan cuc dé hoi tan Nhém ting mau

19.4.5, Tinh chéit

19.4.5.1. D phén cuc - S

Cac hydroxy azoic (tropeolin, da cam) 1 nhitng phdm mau acid (hay
anionic), cic chit ndy tan trong nuéc nhd tao mudi & méi trudng kidm caa
nhém -SO,H (nhém phén cyc) va ctia nhém -OH (nhém tang mau).

Cac amino azoic (nhu heliantin) cé nhém acid lam ting d¢ tan (-SO,H)
va nhém tédng mau bazic (-N(CH,),). Pay 1a nhiing chat ludng tinh, c6 tinh
base yé&u ctia cée arylamin va 1a nhitng ch&t mau acid,

19.4.5.2. Su chuyén méu va pH
Céc azoic 12 nhiing chi thi mau: heliantin chuyén tit 46 — vang khi pH

tang (bude chuyén & khodng pH = 4).

19.4.5.3. Hydrogen héa
Céac kim loi trong méi trudng acid s& 1am m&t mau do phén ti bi cit dut.

OO — O + r-On

19.4.6. Ung dung
Céc chat mau azoic duge st dung 1am chat chi thi mau. Ching duge dung

dé nhudm sgi thién nhién nhu béng va gén vao soi thién nhién nhd nhitng
nhém phén cue, : -

Vi céc azoic it tan, ngudi ta dung phudng phap téng hdp chit mau ngay
trén s¢i. S¢i duge nhiing vao dung dich phenol (nhiing l4n 1) réi s&y khé. Sau
d6 nhting s¢i vao dung dich muéi diazoni (nhiing 1in 2) va phan idng thiye hién

ngay trén sgi. :
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NN, €1+ QH — ONAD)-N=N~D)-0H + HQ
O |

(Nhiing l4n 2) (Nhiing I4n 1)
19.5. PHTHALEIN

19.5.1. Diéu ché&
Cac phthalein duge diéu ch& bing phan ting ngung tu anhydrid phthalic

v6i cac phenol khace nhau trong méi trudng acid.
/@OH

0
@[g:o + 2(O)-oH L s c’

Anhydrid phthalic bi phan cuc do H,S0,:
? 0
or; [ee
o — Ol
c fof
b-n

H@
Sur phén cuc do proton acid

Phanoiphthalem

Carbocation (a) t&n céng phenol & vi tri para tao ra cac trung gian (b) va
(c). Chét nay proton héa, mit nude va chuyén thanh carbocation mdi (d). Sau 46
carbocation (d) tin céng vao phén ti phenol thit 2 theo ciing mét cd ché (Sp).

0 0
& | & P
@ 0+ O-H — @[ ‘0 L

@d@ @j@‘jﬁﬂ ‘E;
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Fluorescein dtde tdng hop tit resorcinol ciing theo cd ché trén. Phan ing
bao gdm dehydrat héa hai phén ti resorcinol.

HO OH HO OH HO O OH
o I e L XY
: N \

0 @[ N

s g'/

Fluorescein

=0

=)

19.5.2. Ciu trac
Phenolphthalein tén tai duéi nhiéu dang:
~ Chét rédn khéng mau (céng thide a), it tan trong nude, tan trong alcol.
— Dianion (b) c6 mau dé trong dung dich kiém (pH khodng 8,5).
— Trianion (c) khong mau trong dung dich kiém manh (pH > 10).

. - ® e @9 [oX:]
Q
S
c ol

.
c’o
@ O .

o
® 0 © O
Ngudi ta nhan thdy dang (b) va (c¢) gifng c4u tric ¢lia chit mau din xust
triphenylmethan cé6 nhém —OH phenol 13 nhém tang mau.

Dang (c¢) tuong tu nhu base carbinolic khéng mau 1a nhing chit mau
amin héa din xudt cla triphenyl methan.

Nhu tat cd céc chit mau, cic phenolphthalin bj khit (Zn/méi trudng
kiém) thanh base khéng mau va bi oxy héa thanh dang cé mau.

NaO. 0] HO OH
O LT »n Q0
@) >

COONa COONa

Dang ¢6 mau Dang base khéng mau,

19.5.2. Ung dung

Phenolphthalin 14 chi thi mau d¢é do pH. N6 duge ding lam thude nhuan
trang trong diéu tri. ,
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Fluorescein dudc diing 1am chat chi thi trong phén tich. Khi tac dung véi
brom s& tao thanh Eosin ¢6 mau héng.

_ Héng bengal 1a din ch&t tetraiod ctia fluorescein duge sit dung trong k§y
thuét héa sinh. '

=

e
Br Br

peoncd
Br Br
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Chuong 20

LIPID

20.1. DINH NGHIA VA PHAN LOAI

20.1.1. Pinh nghia
Lipid 1a céc hop chat hitu cd c6 trong dong vat va thyc vat, cé thanh phin
cfu tao khac nhau, thudng 1a cac ester ctia acid béo va doi khi 1% c4c din xust
khac (amid) cla acid béo. Cac tinh chat vat Iy chung ctia lipid 1a khéng tan
trong nude, tan trong cic dung méi hitu cg nhu benzen, ether, cloroform;
khéng bay hdi va ¢6 dd nhét cao.
20.1.2. Phan loai
Cé thé chia lipid thanh 2 loai:
a. Lipid don gidn: 14 cAc ester ctia acid béo véi cac alcol khac nhau,
C6 thé néu 3 nhém lipid don gidn chinh l1a:
~ Triglycerid (chat béo) 12 ester ctia céc acid béo véi glycerol.
— Cerid la ester cia acid béo véi cac monoalcol ¢ phén tit lugng cao.
— Sterid 14 ester clia cAc acid béo véi cholesterol.

b. Lipid phizc tgp: 1a loai lipid ma khi thity phén tqo thanh cac acid béo, alcol
va cac chit khac,

C6 thé néu céc nhém lipid phitc tap chinh sau day:
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~ Phospholipid 1a lipid ma phén ti¥ ¢6 chiia cic y&u td cdu tric clia acid
béo, alcol, mét géc acid phosphoric va thudng c6 thém cac base N; trong
d6 glycerophospholipid cé thanh phdn alcol 1a glycerol va
sphingophospholipid ¢6 thanh phan alcol 1a sphingosin. Gz

— Glycolipid (Glycosphingolipid) 12 lipid c6.efc thanh phén cdu tao 1a acid
béo, sphingosin va monosaccharid.

20.2. ACID BEO

— Khi thiy phéan céc chdt béo, ta thu duge cac acid béo khac nhau tit 4 dén
26 carbon. Trit mot vai trudng hgp ngoai 18, cic acid béo déu la acid
monocarboxylic ¢6 cdu tao mach thing va s§ chdn nguyén tit carbon (58
chin nay la két qua ty nhién cla sinh téng hgp chét béo). Thudng gip
céc acid béo cé ti¥ 12 - 20 C.

Cic acid béo bao gém céc acid béo no va chua no (c6 1, 2, 3, 4 ddy noi d61)
(xem céc vi du & Bang 20.1), c6 thé gip céc acid béo alcol; vi du: acid ricinoleic
trong ddu thdu ddu (Bang 20.1) hoic cic acid béo véng; vi du: cic acid
cyclopentenic cé trong diu dai phong ti cé céng thie sau diy:

7 n=10 Acid hydnocarpic
D_(CHZ)“-COOH n=12  Acid chaulmoogric
n=14  Acid hormelic
Bang 20.1. Mot s6 acid béo thudng gip

. 1) - Diém
(L carbon S UL chiy (°C)
I LR e e .
| Lawie .. 12 [CHACHICOOH e b
| Myrstie ). 14O CH GO0 e )58
| Paimitic 1 18 CH(CH L COOH 8B
| Stearic | 18 | CHCH ) COOH | 70
Arachidic 20 [CH,(CH,);;COOH 75
| Acldchwanol = 4 . ' -
| Palmitoleic | 16 .. CH(CHy)CH=CH(C.,COOH(cls) .. ]..32
| Oele ] 18 __|CHs(CH.),CH=CH(CH,,COOH (cis) | . 4.
Ricinoteie | 18 __ |CHy(CH,)sCH,y(OH)CH,CH=CH(CH,),CO0H (cis) | 5. .
Linoleic 18 CP.-I,(C.Hz).CH=CHCHZCH=CH(CHZ),COOH 5
IO A 1
Linolenic 18 CH,CHZCI:!=CHCHzCH=CHCH20H=CH(CHz),COOH 11
................................ (s, 8, i) e
Arachidgonic | 20 | CH(CHWMCH=CHCH,),CH,CH,COOH -50
(cis, cis, cis, cis)
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— 88 lidu diém chdy ghi & Bang 20.1 cho thy difm chay cta cac acid héo
chua no th&p hon acid béo no ciing s8 C. Piéu nay duge gidi thich 1a do
cac acid béo khéng no cé cdu hinh cis, do d6 mach C bi uén & lién k&t kép,
lam cho viéc tao thanh mang ludi tinh thé khé khan hon so véi céc acid
béo no c6 cdu dang mach thing nén dé& tao thanh mang tinh thé (xem m3
hinh phan tit cac Ibai acid béo 3 hinh 20.1).

- Cée acid béo no 1a chét rin, con cdc ddng ding chua no 1a chat 16ng. Cac
acid béo khéng tan trong nuéc va tan trong cde dung méi hiiu co.

(a)

®)

. . 4 e (©)
Hinh 20.1. M6 hinh phan ti clia cac acid béo
(a) : acid hexadecanoic

(b) : acid trans-9-hexadecenoic It
(c) - acid cis-9-hexadecenoic http://tieulun.hopto.org



20.3. CAC LOAI LIPID CHINH

20.3.1. Triglycerid (Triacylglycerol)
Triglycerid 1a triester cua glycerol véi cac acid béo. N6 1a thanh phin
cht y&u clia cac chit béo thién nhién (md ddng vat va ddu thyc vat).

20.3.1.1. Céng thite cdu tao chung cia chét béo

1
CH,~O—C—R
0

i
i‘H-—O—C——R‘
L9
CH,—0—C—R"
(R = R' = R")

Bang 20.2 cho thay cac chit béo chita nhidu géc acid khac nhau véi ty 18
khéc nhau. '

Cac chat ddu chia ham lugng acid béo chua no cao hon cac chit mé, do
d6 c6 diém chay thdp hon. Didu nay duge gidi thich tudng tu nhu d4 néu trén
d6i véi cac acid béo khi xem xét cfu tric phan t{ chit béo qua mé hinh phan
tit duge minh hoa ¢ Hinh 20.2.

Hinh 20.2. M6 hinh phan tif cia triglycerid no (a) va chua no (b)
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Bing 20.2. Thanh phén acid béo clia mét s6 ddu md thudng g&p

Acid béo no (%) Acid béo khéng no (%)
Loai chit béo c’: Cue Cus Cu i Cis Cus Cis Cus

Laurtc | Myristic | Palmitic | Stearie’'| Oleic [Ricinoleic| Linoleic |Linolenic
Mg déng vat
Molon | - S s s T | - s | 1
e | 2 | 10 |25 |0 | 2 | - | s | -
Mongusi | v s s s | s | A o | S
Mocavo | S e e s s T o | -
Dé&u thyc vat
bt | so | 8 | s | z | s | T
Daungs | S o | 4 | 3 | - | 4 | -
bguoiu | - | 1 | 5 | s | s | - | 7| S
baulac | S s | e | - | 20 | -
Daugai | 1 S 5 | 3 | 2 | - | 2o | s
Dautsuddu | - | - | - . o 8 | 5 | 4 | -

20.3.1.2. Tinh chdt vit Iy

~ Mbt 8 chit béo & nhiét d6 phong 14 chédt rin (thi du: ma3 bd, ma ciru), céc
ch&t béo khéc 12 cic chédt 16ng (cdc chat ddu), diéu nay do c&u tao cia
chiing gy nén nhu da néu & phin cdu tao.

— V& db tan, cac chit béo khong tan trong nude, d& tan trong dung méi hitu
cd nhu benzen, cloroform, ether ddu hda, it tan trong alcol trit d§u cb cau
tao chia acid béo alcol (ddu thiu diu).

~ Do sbi cia ddu ma cao, thudng trén 300°C.
- Ty trong ciia ddu md nhé hon 1.

20.3.1.3. Tinh chdt héa hoc cua chdt béo
a. Cdc héa tinh cd bdn:
- Thuay phéan:
Céc chét béo bi thiiy phin tao thanh glycercl va céc acid béo:
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O

1l
(HmO R CH,0H RCOOH
H-o-b-r  2HOM_  lyoy 4 Rrcoow
H;—-O-—g—R“  duon R"COOH

+ Phan tng thiy phan duge thyc hién bang xtc tac acid hodc kiém. Thuy
phin bang kiém (NaOH, KOH) s& lav ra glycerol va cac mudi kiém cta
céc acid béo (x4 phéng) nén dugc goi 12 phan dng xa phdng héa.

+ Trong céng nghiép ngudi ta diing nhiét 6 va &p suit cao dé thiy phan
chat béo, d6 1a "phutong phap thiy phén nguge dong".

+ Céc chit béo con bj thity phan biing men lipase ¢6 trong ¢ thé ngudi
va ddng vat.

- Phan tng cdng hop:
- Céc lign k&t d6i ctia céc gbe acid béo chua no c6 trong thanh phén chat
béo c6 thé tham gia cac phan ting hydro héa, céng hgp halogen...

+ Hydro héa céc chit béo Iong xay ra tudng d6i dé dang, dung Ni lam

" xtc tdc, nhiét d6 175 - 190°C, 4p sudt 1,4 - 2,7 atm, ta thu dugdc san
phim 14 ch&t béo rdn.

Vi du:
CH,—0COC;Hs; . CHy~0COCHys
—OCOC|7H33 — CH_OCOC]7H35
(Ni) I
H,—OCOC,;H;3 CH,—0COC,4H;5

Qua trinh hydro héa néi trén goi 1a "su 1am rén cac chit ddu" 1a cd s6 clia
nganh cdng nghiép san xudit cic chat béo thuc phim.

+ Céng hgp halogen:
Cac acid béo chua no cé kha ning céng hgp halogen vao lién két déi.

Brom céng hdp dé& dang, iod hoat tinh qua nhé, nén dé cong hop iod,
ngudi ta st dung dung dich clor-ied (CII), hofc dung dich cfn iod va HgCL,.

— Hién tugng chat béo bi "56i":

Céc chit béo dudi anh hudng ciia anh sing, oxy cia khéng khi va d§ 4m
s& c6 mui khé chiu. Qu4 trinh nay bao gém sy oxy héa va thuy phén céc acid
béo chua no ¢6 trong thanh phidn chit béo. Phan iing oxy héa xay ra d vi tri cic
lién két d6i, tao ra nhitng hdp chit peroxyd. Sau d6, mach carbon & vi tri lién
k&t d6i cii bi cit didt, tao ra nhiing aldehyd va acid c6 mach carbon ngén kiéu
acid butyric ¢6 mui khé chiju:
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H H

—(CHp,~C=C—(CH),—— + 0, —
T '
—--(CHZ_QP—C-(IJ-——(CHZ),,——»— . e

~(CHy),~C~H + H—C—(CHp),—
O
~ Polyme héa céc chit ddu:

Bao gbm cac phan tng tu oxy héa va polyme héa va x3y ra dé dang dsi véi
céc cht béo c6 ham hugng cao cée gdt acid chua no véi 2 hosic 3 lién két déi.

Vi du dién hinh 1a c4c ddu trdu va ddu hat gai, dudc goi 13 ddu khd. Cac
loai ddu nay & dang 16p mdng, c6 kha ndng tao 16p mang hitu cd bén, sang
béng, vi the céc loai ddu khé duge dung 12 thanh phin quan trong ciia son va
vecni. D€ danh gia chat ludng ddu kha, ngudi ta ding chi =d'iod (phai > 150).
b. Cde chi s6'héa hoc ciia chét béo:

~ Chi s8 acid:

La s6 mg KOH cdn thiét dé trung hoa cac acid tu do chita trong 1g ddu ma.

Chi s§ acid cang cao thi chét lugng ddu ma cang kém (do hién tugng thiy
phén va bi oxy héa),

— Chi s8 xa phong héa:
La 58 mg KOH cén thiét dé trung hoa cac acid tu do va dé xa phong héa
céc ester chila trong 1g ddu md.
— Chi s6 ester:
La s8 mg KOH cén thiét dé xa phong héa céc ester chita trong 1 g ddu mé.
~ Chi s8 ester duge xac dinh bing cich 14y chi s§ xa phong trit di chi s6
acid ctia ché phdm.

Chi s6 ester cang cao thi ddu m3 cang ¢6 c&u tao bdi cc acid béo cb phén

td lugng thap.
— Chi s8 acetyl:

La s§ mg KOH cén thiét d& trung hda lugng acid acetic giai phéng ra sau
khi x& phong héa 1g ddu ma da dugc acetyl héa.

Chi s§ acetyl dé xéc dinh céc acid béo c6 chtta alcol.

— Chi s& iod:
La s8 gam iod két hop véi 100g ddu ma.
http://tieulun.hopto.org



Chi s6 iod cang cao thi chitng t ddu md ¢6 c4u tao bdi nhifu acid béo
chua no, ¢6 nhiéu lién két dai.

Diu c6 chi s8 iod tit 150 - 180 duge goi 14 diu khé, tit 100 - 150 13 ddu’
nita khé va tir 75 - 100 12 ddu khéng khs.
20.3.2. Glycerephosphatid

Glycerophosphatid 12 céc lipid din xudt tif cac ester glycerophosphoric.

20.3.2.1, Acid phosphatidic

La cac triglycerid trong d6 mét acid béo duge thay thé bing acid
phosphonc CAc acid phosphatidic thién nhién c6 cfu tric o: mét trong hai
gbc acid béo 1a chua no.

-

a CHZ——O—CO—R
H—0—CO—R'
0

[+ C:HZ—O—B_"OH
H

20.3.2.2, Cdc ester phosphatidic ciia cde aminoﬁlcol
- Phosphalidylcholin (Lecithin) 14 mét ester clia acid phosphatidic va cholin:

CH;—0—CO-R
CH—O—CO—-R'
g
Hz_ O—ﬂ—w'IzCHZ_"N - CH3
&0 L
3

- Lecithin 14n d4u tién duge chiét ra tit long dd tring va cé trong cac lipid
cua da s6 cde mé (ndo, tuy, gan...).

— Phosphatidylethanolamin (cephalin) 12 ester cta acid phosphatidic va
ethanolamin:

R'—&—O— 0
2——0—5 —O—CH,— cmm;

Ethanolamm

— Phosphatidylserin 12 ester cia acid phosphatidic vi serin, 1A mot
phospholipid tudng tif cephalin: http://ti eulun.h opto.org



i
0O CHZ—O—C{‘—R

It @
R—C—0—CH 0 NH;
Hro—ﬁ—o—criz"—(j:ﬁ—coo -
e | N— — 7
Serin

Céc cephalin néu trén ¢6 nhiéu trong cic mé thin kinh, gan, thén, cd...

- 20.3.2.3. Inositolphosphatid

La ester ciia acid phosphatidic véi meso-inositol, ¢é trong m4im lda mi.

CH,—0—CO~—-R
H—0—CO—R' OH
i 0 OH .
| & O
HI—O—i’—O OH
H HO

Y

Acid phosphafidic meso-Inositol
20.3.3. Sphingolipid
Sphingolipid c6 mét vai trd c&u tric quan trong, dic biét & hé théng thin kinh.
D6 1a céc lipid dn xuit cha aminoglycol ethylenic c6 c&u hinh trans 1a sphingosin.
CH;—(CHy)5. H
C=

s
H \CHOH—(FH—CHZOH
NH,
Nhém -NH, ctia sphingosin bi acyl héa bdi céc acid béo d& tao chie amid.

20.3.3.1. Acylsphingosin ( Ceramid)

CH;—~(CHy)p,
FH
ull
CH-0OI
H- NH_C/\/\/\\/\/\/\/\/\/\,R
L,OH
Ceramid

20.3.3.2. Sphingomyelin

La sphingolipid trong d6 nhém -NH, bj acyl héa, nhém -OH alcol béc
nhat bj ester héa béi acid phosphoric va acid ndy este]ﬁﬂ@ég/ﬁéijm}i@pto_org



C H3_‘(CH1) 125
CH

He

~

—-OH
5, H_NH_W
CH;

f
Hz_ O_ﬁ_ 0_ CI'Iz_CHz—@N "CH';
e CH,

.

20.3.3.3. Cerebrosid

La acylsphingosin trong d6 nhém alcol bac nh4t tac mét lién két osid véi
mét duong don (glucose, galactose).

. Cerebroglucosid c6 trong gan va 14 l1ach.
Cerebrogalactosid c¢é trong néo.
Vi du:
CH;—(CHp) 2
CH
e

“CH-OH
‘I:H_NH_C/\N\/\/‘\/\/\/\/

8 Homc
o oH
Hy-0 oH
fid

Cerasin

20.3.4. Cac lipid khae

20.8.4.1. Cerid
LA thanh phédn clia sip déng vat va thyc vat. La cic ester ciia cac acid
béo véi monoalcol cao.

Vi du: cetyl palmitat c6 trong chit tring c& voi.
C,5H;CO0C,;H;;
20.3.4.2. Sterid

L4 ester ciia cholesterol véi acid béo.

CH3—(CHy}y4—CO~
Cholesteryl palmitat
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20.4. Y NGHIA VA TING DUNG CUA CAC CcHAT LIPID TRONG CON
NGHIEP VA NGANH DUQC
Cac chdt lipid cé ¥ nghia y sinh hoc to 14n.

Trong s8 cac thitc 4n quan trong clia cd thé: protid, glucid va chat béo thi
chét béo ¢6 dy trit ning lugng 1én nhat: qua trinh chuyén héa trong cd thé, 1
gam chdt béo cho 9,4 Kcalo, trong khi d6 1 gam glucid cho 4,2 Kealo, 1 gam
protid cho 4 Kealo.

Trong cd thé dong vat va thye vat, chit béo déng vai trd chit duy trit. Mot
s6 chat lipid nhu cac phosphohpld ¢6 trong thanh phin mang t&.bao, 1a y&u t§
cdu tric cd ban ctia cic cd thd séng.

~ Trong céng nghiép chit béo ding dé san xu#t xa phong, son, vecni.

- Trong nganh Dude mét s8 chit béo duge ding lam dung méi pha ch&
thudc tiém, lam ta duge thuée md, thude dan, thude cao dan...

MGt s6 ddu md ¢6 tac dung diéu tri dic biét nhu diu dai phong td chita
hii lao da, ddu thdu ddu, ba d4u dung lam thude nhuan tdy.

20.5. XA PHONG VA CHAT TAY RUA
20.5.1. Xa phong

L3 hén hgp cac mudi kiém ctia cac ac1d béo, trong phin tif clla chiing ¢
phin ky nudc 12 mach hydrocarbon ctita géc acid va phdn 4i nudc la nhém
carboxyl héa mudi.

Do céu triic nhu vy, nén xa phdng cé tac dung nhii tudng hod, phadn ky
nudc hoa tan trong ddu, cén nhém phan cic hoa tan trong nude lam cho chat
béo bi phan tadn nhd trong nudc va bi ria di.

Co0® N&°
COO N a
Na® °00C Nute
COO° N2
CO0° N&°

20.5.2. Cac chat tdy rira téng hgp

Xa phéng c6 mdt vai nhuge didm nhu kém hidu qua khi trong nude cod
mat céc cation khéic (nhu Fe, Ca & nuéc citng) vi tao thanh chat khé tan.

Vi vy, céc nha héa hoc da téng hop cac phan tit khéc ciing c6 phén ky

. nudc va phén phén cuc go1 12 céc chdt tdy riia (detergent) nhu cic Na
alkylbenzensulfonat (ch&t tdy rita anionic): http://tieulun.hopto.org



0=3-¢° N& -

Natri alkyl benzensulfonat Natri laurylsulfat

Céc mudi amoni bac 4 ¢6 mach C dai cing cé tac dung tdy ria va duge
dung nhu cac chat sit tring ngodi va 12 céc chat tdy rita cationic.

Vi du:
CH;

|
/\/\/\N\/\/\N_Cﬂs BI’

3
Cetrimonium
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Chuong 21

CARBOHYDRAT (GLUCID)

Myc TIEU

bét cellulose glycogen)
zfng dung cua carboﬁydm

Y

6. Néu dwdcy nghta,' g1

21.1. DINH NGHIA, PHAN LOAI

Carbohydrat con goi 1a cac glucid hay saccharid. Carbohydrat 14 cic hgp
chdt hén chitc polyhydroxyaldehyd, polyhydroxyceton va mét s8 din chat
ngung tu ctia ching.

Thanh phan nguyén t§ cla carbohydrat gém c6 C, H, O. Chiing c¢6 céng
thite téng quat 1aC (H 0),. Carbohydrat la mdt trong nhing thanh phin
quan trong cda cd the sinh vat, chiém téi gdn 80% trong lugng khé ctia thuc
vat va khodng 2% ciia cd thé dong vat.

_ Trong thuc vat, carbohydrat duge hinh thanh do qua trinh quang hdp
xay ra nhd nang lugng anh sédng mat troi va nhd xude tac ciia chlorophyl c6
trong 14 cdy xanh:

Anh séng mat tr&i Tinh bot
: > 60, + GHi04 Cellulose

6CO, + 6H,0

Dong vat khong cb kha néng téng hgp carbohydrat ma phai tiép nhin né
tit cac thyc phm ¢6 ngudn gbc thue vat nhu tinh bjt, cellulose...

Con ngudi sit dung carbohydrat 14y ti thm: vat nhu t1nh b6t 1Am ngudn
thue phdm chinh d€ cung cip ning lugng cin thiét cho sy séng. Tinh bét va
cac dang glucld khéc (trit cellulose) duge co thé tidu héa va hap thu nhd tac
dung clia cic enzym thiy phin trong 8ng tidu héa. Cac dong vat 4n ¢b cé kha
néing thiy phén cellulose thanh glucose d€ cung c&p cho cd thé.
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Carbohydrat c6 vai trd dic biét quan trong ddi véi ddi séng con ngudi nhu
chiing cung ¢&p cho con ngudi htong thyc, thuc phdm dé duy tri sy séng, lam
nguyén liéu cho céng nghiép vai sgi, gidy... phuc vu cho cude sdng.

Duya vao cau tao, ngudi ta phén carbohydrat thanh cic nhém sau:

21.1.1. Carbohydrat don gian (monosaccharld)

La loai carbohydrat khéng thé thtiy phan dude thanh nhiing chit don
gian hon. Vi du: glucose, fructose. _

Cac monosaccharid c6 céng thic téng quat C_(H,0), véi m = n. Néu
monosaccharid ¢6 chifa nhém carbonyl aldehyd thi goi 14 cac aldose, con néu
¢6 chita nhém carbonyl ceton thi goi 14 cac cetose.

Vi du: aldohexose (glucose), cetohexose (fructose).

21.1.2. Carbohydrat phie tap
C6 cong thite téng quat 1a C,,(H,0), véi m = n.
Khi thiiy phén carbohydrat phiic tap s& tac thanh nhifu phén tit monosaccharid.
Dua vio san ph&m thiy phén , ¢6 thé phan carbohydrat phdc tap thanh
2 nhém: holosid va heterosid.
— Holosid: khi thiiy phédn chi tao thanh nhﬁng phén tit monosaccharid,
+ Né&u holosid dugc ciu tao tit 2 dén 6 phéan t& monosaccharid két hgp
thi duge goi 1a oligosaccharid.
Vi du: disaccharid, trisaccharid, tetrasaccharid.
+ Holosid duge c&u tgo tif hang trim dén hang ngan phin ti
monosaccharid dude goi 14 polysaccharid.
Vi du: tinh bét, cellulose...

— Heterosid: 1a carbohydrat phitc tap, khi thiiy phdn tao ra ngoii cic phan
ti monosaccharid cén c6 nhiing chit khéng phdi 1a carbohydrat thudng
goi 12 genin hay aglycon. Vi du: cac glycosid tim...

21.2. MONOSACCHARID

Monosaccharid c6 cdng thic téng quat C_(H,0), VUl m =n, C6 thé coi
monosaccharid 13 din chét oxy héa khéng hoan toan ctia mét polyaleol trong
46 ¢6 mét nhém OH aleol bi oxy héa thanh nhém carbonyl.

Né&u nhém OH saleol bac mét ciia polyalcol bi oxy héa tao thanh nhém
carbonyl s& dudc cac aldose va néu nhém OH alcol bac 2 ciia polyalcol bi oxy
héa tao thanh nhém ceton thi sé thu dude cic cetose.

21.2.1. Cau tao ctia monosaccharid

Trong s§ cic monosaccharid thi hexose (CgH,;0p) 14 quan trong nhit.
Glucose 14 mét aldo hexose, 12 don vi cfu tric nén cic carbohydrat khac nhu
tinh bét, cellulose, glycogen... Glucose c6é vai trd quan trong trong céc qua trinh
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sinh héa x4y ra trong cd thé séng. Mic khic, D-glucose cing 1a mdt
monosaccharid ph8 bién nhét hay gip trong thién nhién. Do vay, d& nghién citu
céu tao ctta monosaccharid, trude hét 1a nghién citu chat dién hinh D-glucose.

Bing cac phudng phap dinh tinh, dinh lugng ngudi ta da x4c dinh duge céng
thitc phén ti ciia D-glucgse 13 CgH,,0,. V& mit ciu tmo, cé thé xac dinh cfu tao
ctia D-glucose theo phuong phép ctia Kolle qua m6t loat cac thi nghiém sau:

Khi cho D-glucose tac dung véi HI s& thu duge d&n chat 2-iodo-n-hexan:
GH.0; —it»  CHyCHy~CHy~CHyCH-CH,
I

Diéu nay chiing t6 D-glucose ¢6 c&u tao mach thing, khéng phan nhanh.

- D-glucose cho phan {ng tao oxim véi hydroxylamin va tao phenyl hydrazon
vdi phenyl hydrazin ching té D-glucose c6 nhém carbonyl (>C=0):

+ H,N-OH Ocim

Csleos C6H5— NH- NHZ Pheny].hydl’aZOﬂ

— Bing thi nghlem oxy héa D-glucose véi dung dich brom trong nudc thu
dude mdt acid aleol ¢6 6 carbon chitng té D-glucose ¢6 nhém carbonyl
aldehyd:

Br, /H,0
CeH106 —2—2%  (CH,0;) COOH

Acid gluconic

~ Oxy héa manh D-glucose bing HNO, dic thu dude diacid alcol c¢6 6
carbon chiing t6 D-glucose ¢6 mét nhém carbonyl aldehyd va mét nhém
OH alcol bac 1:

HNO, dac
CeHi;0 @ —— HOOC (C,H;0,) COCH

Acid glucaric
-~ Acetyl héa D-glucose véi tac nhin acetyl héa 14 anhydrid acetic s& thu
dude mot hop chit ester véi 5 nhém acetyl:
5 (CH,;C0O),0
CﬁH 1205 —_— CEH-,O (OCOCH3)5
Penta-o-acetylglucose

Diu nay chimmg t3 D-glucose ¢6 5 nhém OH va theo quy téc Erlenmayer
(mé&i nguyén ti carbon chi cé thé lidn k&t véi 1 nhém OH) thi 5 nhém OH nay
phai lién két v6i 5 nguyén ti carbon khéc nhau.

Nhu vay bing cac phan iing héa hoc trén cho thay D-glucose ¢6 céu tao
mach khéng phdn nhanh véi 6 nguyén ti carbon, 5 carbon lién ké&t véi 5 nhém

OH va 1 nhém —CHO. Diéu d6 cé nghla 14 D-glucose 13 mot aldohexose.
http://tieulun.hopto.org



Ciing bing cach tuong tu c¢6 thé xac dinh duge cdu tao ciia D-fructose c6
cong thitc phan tit giéng véi D-glucose (C4H,,0g) 12 mét dong phén cua D-glucose.
- Khi oxy héa manh D-fructose bing HNO, dic thi s& tao thanh hai acid
hitu cd 12 acid oxalic c6 2 nguyén td carbon va acid tactric ¢6 4 nguyén ti
carbop. Diéu d6 chitng té D-fructose c¢6 nhém carbonyl ceton & vi tri thi 2
trong mach thing 6 carbon:
HNO, dic
Cell;,04 Y HOOC—(IZH—(]ZH—COOH + HOOC-COOH
OH OH
— D-fructose két hgp véi HCN sau d6 thuy phan sé tao thanh mét oxy acid
mach nhanh va khi khit oxy acid nay bing HI s& thu duge mét acid hitu
¢d 12 acid methyl n-butyl acetic (acid 2-methyl caproic). Diéu nay chiing
td D-fructose 14 mét hydroxyceton c6 6 nguyén tit carbon:

OH
]
CGHI 206 —H—CE" (C4H804)—“§JCH20H —I_I‘O—'I-L"'

OH HI
(C4HgOp)— (JZ—— CH,OH —_— C,Hy—CH-CH,
OOH OH
Bing cac phan dng héa hoc trén cho thdy D-fructose 12 mt’_it_cetohexose.

C4u tao clla cic monosaccharid khac ciing dude chilng minh tuong tu.

21.2.2. Hoéa lap thé ctia monosaccharid

Tit cAu tao ctia monosaccharid cho thiy chiing 13 nhiing hgp chéat hén
chitc polyhydroxyaldehyd hay polyhydroxyceton. Nhu vdy vé mit céu tao,
chiing déu c6 chila cac nguyén ti carbon bat 461 xing.

Vi du: triose ¢6 mét carbon bat 481 xiing, tetrose (4 carbon) 6 hai nguyén tit
carbon b4t 461 xéng... Nhu viy monosaccharid ¢6 mach carbon cang dai thi cang
¢6 nhidu carbon bat déi xing. Do d6 cac monosaccharid c¢é déng phan quang hoc
do cé carbon bt d6i xitng. Vi vay chi c6 héa 1ap thé méi cé thé giai thich va mé ta
mét cach ddy da va chinh x4c vi tri ciia cac nhém thé (OH va H) § cac nguyén ti
carbon bat d6i ximg ciing nhu cie tinh chat 1y hoa hoe cta chiing.

Monosaccharid cé thé tén tai ¢ dang mach hd va dang mach véng ban
acetal. Hai dang nay c6 thé chuyén héa cho nhau. Muén biét ré hai dang céng
thitc nay va sy chuyén héa gita hai dang nhu thé& nao cin phai nghién citu
tiing dang mét.

21.2.2.1. Céng thite hinh chiéu Fischer (cong thitc dang mach hd):

Nim 1891, Emil Fischer da dua ra céng thtc hinh chiu cfia nguyén tit
carbon ti dién. Céng thiic hinh chi€u duge chap nhan dang d& mé ta héa lap
thé cac trung tAm bat déi. e
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Nguyén ti carbon tit dién trong céng thitc Fischer dude biéu dién b?mg 2
dudng giao nhau: dudng nim ngang biéu thij cac lién két phxa trude mat phing
trang gléy, con du’dng thing ditng vudng gbéc voi dudng nam ngang biéu thi céc
liéri két & phia sau mit phing trang gify. Véi quy ude nhu vay, cong thitc clia
monosaccharid don gian nh4t 14 aldehyd glyceric dude mé ta nhu sau:

CHO CHO CHO
H—~O—=0H = H—C—OH = H—I~0ﬂ
CH,0H ¢H0H CH,OH
® ay I

'Céng thie hinh chiéu Fischer duge biéu dién trén cing mit phing trang
gidy véi quy uéc: khung carbon dugc biéu didn bing dudng thdng vudng géc
v6i dudng ndm ngang mo t& cdc nhém thé&. S8 thit tu cia mach carbon tang tir
trén xudng dudi trang gidy. Nhu vay céng thiic hinh chiéu cia aldehyd D-
glyeeric dude biu difn nhif eéng thie (II).

Dé don g1an héa, céng thite hinh chiu Fischer clia céde monosaccharld
khéng cdn bigu didn cac nguyen ti carbon trit 2 carbon & ddu va cuéi mach.
Cac nhém th& OH dugc biéu dién béng dudng gach ngang vudng géc véi dudng
thdng dtng (biu difn khung carbon), cén nhém thé H khéng cin biéu dién.
Giao diém cta 2 dudng vuéng géc 1a nhitng nguyén ti carbon.

Vi du:
CHO CHO CHO
® H—é— OH = H——OH =
,OH ,OH CH,CH
Aldehyd D-glyceric
CHO CH,OH
O
®
,OH LOH
D-glucose ' D-fructose

Cong thitc hinh chi€u Fischer c6 thé quay mét géc 180° ma khéng thay

d8i y nghia:
< CHO 3 CH,0H
J.;zOH 7,_1-10
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21.2.2.2. Céng thite Haworth (cong thitc dang vong ban acetal)

Cong thic hinh chi€u Fischer di néu & trén chi mé ta dude
monosaccharid 8 dang mach hé véi nhém carbonyl tit do. Khi nghién citu vé
tinh chit héa hoc ciia monosaccharid cho th&y chiing khéng cho nhiing phan
itng ddy di chia @6t aldehyd hodic ceton. Ngoii ra con mot s§ hién tugng khac
ma véi cong thitc dang mach hé thi khéng giai thich duge nhu D-glucose 1a
mdt aldose nhung khéng tham gia mét sd phan tng ddc trung ctia aldehyd
nhu phan ting vdi thude thi Schiff, véi natri bisulfit...

‘Khi cho D-glucose phan ing véi CH,OH cé mat HCl khi s& tao thanh
methyl D-glucosid chi chita mét nhém methyl va khi dun néng vdi acid vb cg
thi glucosid d& bi thiiy phadn cho monosaccharid va aleol ban ddu (tinh chit
ciia acetal) trong khi aldehyd binh thudng tac dung véi aleol ¢é6 mit HCI sé tao
acetal. N&u alcol 1a CH,OH thi acetal tao thanh s& ch@ta 2 nhém methyl:

CH,0H/HCI | CH,0H/H* |
—C= —_— —(C— ;, === —C-0CH,
! H CH;
Bién acetal Acetal
' CH,OH /HCI
(CgH,;05)—0H D —— (CgH),05)—0OCH;

=
Glucose H0/H Methyl glucosid

Dung dich glucose trong nudc c6 hién tugng thay ddi géc quay (hién
tugng chuyén quay): a-D-(+) glucose ¢6 t°,, = 146°C khi héa vio nuée thi dd
quay cuc riéng ban diu thay d&i tit +112° dén +52,7°. Con B-D-(+) glucose ¢6
t°,. = 150°C khi hoéa tanvao nuéc thi dung dich cé6 dé quay cuc riéng tang dan
tl +19° dén +52,7°. _

Sy thay d6i d6 quay cuc ctia mi dang nay trong dung dich nudc dé dat
t6i gia trj cAn bing (+52,7°) goi 12 su chuyén héa ning suit quay cuc.

Methylglucosid ¢6 2 dong phén: o-D-glucosid c6 t°,, = 165°C v&i d§ quay
cuc riéng +158°, con B-D-glucosid eé t°, = 107°C va d6 quay euc riéng 13 -33°.
Céc glucosid khong khit duge thude thét Fehling va khéng cé hién tugng
chuyén quay.

Dé giai thich nhitng hién tugng dic biét & trén cn phai cé mét dang cong
thic déc biét (dang vong ban acetal) ctia monosaccharid. Nam 1870, Kolle da
giai thich viéc glucose khéng cho mét s& phéan {ing dic trung cta aldehyd do
né tao véng 3 canh ethylen oxyd:

CH,0H-CHOH-CHOH-CHOH-CH— CH-0H
[l

Sau d6 dén nam 1884, Tollens di dua dang cdng thitc vong bin acetal
(hemiacetal) ctia glucose trong d6 nhém aldehyd cia glucose (cong thite
http://tieulun.hopto.org



Fischer) cf thd k&t hap v8i nhém OH alcol & carhon C, hosc C, tao thanh ving
ban acetal néi phan tii. N&u tao ban acetal véi OH 8 carbon C; s& tao vong ban
acetal 6 canh, cdn voi OH & carbon C, s& tao ving ban acetal 5 canh. Cac vong
bén acetal niy tudng ing véi hgp chat di vong:

(i \S Furan ; @ Pyran
0

O

Dé&n nim 1926, Fischer di chitng minh héa lap thé ctia vong pyranose 6
canh cla glucose, né tudng ing véi véng no cyclohexan nén c¢6 2 dang ghé& va
thuyén. P& don gian héa, Haworth da dé nghi cong thic dang phing clia véng
ban acetal cia monosaccharid véi vong 5 va 6 canh véi cac nhém thé (OH, H) &
phia trén va dudi mit phing véng.

D& bidu didn céng thic dang voéng cha monosaccharid theo Haworth
ngudi ta quy ude nhu sau:

Xudt phat tif cong thitc dang hinh chigu Fischer clia monosaccharid, coi
vong ban acetal la chinh véi oxy la dinh vong, mach carbon xuft phat ti
carbon mang nhém carbonyl theo chifu thuén kim déng hé. Nhitng nhém thé &
phia phai khung earbon trong c¢éng thie hinh chiéu Fischer s& biéu dién & duéi
mit phing véng Haworth va nguge lai.

Sau day 1a céng thite véng Haworth ctia D-glucose va D-fructose:

H\ OH
CHO dl s CH,0H
H,OH CH,0H ) _
D-glucose a-D-glucopyranose (Cong tinic Haworth)
(Coéng thiic Fischer) (Cong thnic Tollens)
CH,OH
CH,OH zb H s CH,0H
0 0. ICH,0H .
H,0H “H,0H )
D-fructose a-D-fructofuranose (Cong tinic Haworth)
(Coéng thidc Fischer) (Cong thiic Tollens)

Déi véi D-glucose c6 2 kha ning tao véng ban acetal: véng 5 canh (tucng
{ing voi vong furan) va 6 canh (tuong {ing vdi véng pyran). Van dé dit ra la
dang vong ndo chifm uu thé& hon. C6 nhidu phuong ﬁﬁé‘?/ﬁguﬁf‘t’?ﬁéﬁkb@dan



clta vong ban acetal eclia D- glucose xem vong 6 hay vdng 5 chiém uu thé& hon
trong d6 c6 phudng phap cua Haworth. Cd sd clia phuong phap nay dua vao

_cac phén ing sau: .
— Lam phan dng cta dang déng véng ciia D-glucose véi methanol c6 mit
HCI khi tgo thanh methyl glucosid: -

+ Déng vong 6 canh:

cHO CH,0H CH20H
o_- CH,0H
= ‘CHOH —- CHOCH3
LOH
+ Doéng vong 5 canh:
GCHZOH s CH,OH
CHO s CHOH

CH,OH o
CHOH ————3—>- s~ YCHOCH,
3 2
H,0H

— Methyl héa cic nhém OH cla dang vong bing dimethyl sulfat trong méi
trudng kiém sé tao thanh ester vao ca 5 nhém OH:

+ Dang vdng 6:

CH,CH CH,OCH,
o) ' 0]
\ (CH;),50, N
CHOH NaOH OCH; CHOCH;,4
. OCHs OCH,

+ Dang vong 5:

¢ CH,0H 6 (]:HZOCHg
5 CHOg 5 CHOSH_;
~ (CH,),50, ~
4 1CHCH —-ﬁaH—b 4 OCH; 1 CHOCH;
3 2 3 2
CHj

Sau d6 1am phan ttng thiy phin trong méi trudng acid:
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CH,OCT;
0\
OCH, CHOCH;

CH3 CH3
CH,OCH,
HOCH;

0
~
OCH, ~CHOCH;

3

CH,0OCH,
H,0 / HCl loing 0O

OCH, CHOH
CH; OCH,

CH,0CH;
CHOCH;

e

H,0/HCl loing ~
- (Ocn, CHOH

H;

Khi thiy phan sdn ph&m methyl héa trong méi trudng acid chi cé nhém
OCH; 6 carbon C, bi thiiy phédn. Sau d6 oxy héa bing HNO,.

+ Né&u dang vong 6 canh thi vi tri bi oxy héa s& 1a C,, C; va s& thu duge
san phim 13 mét chat khéng hoat quang:

CH,OCH,
0\
OCH, CHOH

CH; OCH,

COOH
: OCH
3 OCH 3

OCH;
OOH
Acid 2,3 4-trimethoxy glutaric
(Khong hoat quang)

+ Néu dang vong 5 canh thi vi tri bj oxy héa s& 12 C,, C, va khi d6 sin

phim s& 1a mét chit hoat quang:

CH,OCH;

CHOCH,

0
~
ocH, ~CHOH

CH,

COOH
HNO, OCH,
> OCH,4
OOH

Acid 2,3-dimethoxy succinic

Trong thyc t& thu dudec san phim oxy héa chinh 1 acid 2,3,4-trimethoxy
glutaric. Do vay D-glucose tén tai chi y&u & dang véng 6: D- -glucopyranose.

CHO

LH
D-glucose

H OH
CH,0H
O
CHZOH http://tieulun.hopto.org
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HO_ /H
CHO CH,OH
Cj) 5
_—

H,OH HOH

D-glucose B-D-glucopyranose

I

Dang cong thitc vong ban acetal cua D-glucose tén tai & 2 dang dong
phén lap thé khac nhau vé cdu hinh § carbon C,. Hai déng phan nay goi 1a
déng phin o va B. Chiing ¢6 thé chuyén héa cho nhau trong dung dich nuée. o
va B khéng phéi 1a d6i quang ma 1a nhiing cip déng phan lap thé khéng d&i
quang. Nhitng déng phén lap thé khéng d6i quang ctia cic monosaccharid chi
khac nhau & c&u hinh cfia carbon mang nhém OH bén acetal goi 1a déng phan
anomer, hai dang nay chuyén héa cho nhau. Vi vay din dén tinh chat dic biét
chia glucose: hién tudgng chuyén quay (su thay d6i tri s0 gée quay cyc). Su
chuyén quay c6 thé duge giai thich bdi sy mé va khép vong cua céc déng phin
a va B-D-glucopyranose (dang vong ban acetal). Trong dung dich nudc ching
d8u chuyén qua dang mach hd, tao thanh hén hgp cn bang c6 ca dang o va B-
D-glucopyranose (vong 6 canh) va dang a- va B-D-glucofuranose (vong 5 canh).
Sd d8 chuyén héa cia D-glucose c6 thé mé ta nhu sau:

CH,OH CH,OH

0 0
B-D-glucopyranose a-D-glucopyranose

CH,0H
\ 0 /
C.
H
CH,0H / D-glucose \ CH,OH
0 0O

B-D-glucofuranose a-D-glucofuranose

Nhung chti y&u 1a dang vong 6 canh, chiém téi 95%. Khi két tinh
D-glucose trong alcol thu dugc déng phén B, cdn khi két tinh trong pyridin sé
thu dugc déng phan o. Gilta déng phén a va B ngoai sy khic nhau vé géc quay
cyc ching con mdt vai tinh chit héa hoe khae nhau. Vi du khi cho tae dung véi
acid boric thi chi c6 ddng phin a cho phan dng (do ztﬂbéﬁ'ﬁ%rf’ Gasiing
phia mit phing vdng), cén ddng phan B khéng cho phan ing: I%p oy



CH,0H CILCH
0] O
+ H,BO, —
(B(OH),)

’ ~$-on

Khi héa tanvao nude thi 2 dang nay chuyén sang nhau tao mét cin bang
va di d6i véi sy thay déi géc quay cye va hén hdp cin blng ting vdi 62% déng
phédn B va 38% déng phan o cia glucopyranose.

Hién tudng chuyén quay 13 mét minh chitng chic chén cho dang cong
thite vong cia D-glucose.

21.2.2.3. Céng thitec cGu dang

Nhu trén di néu, dang cong thic vong clia D-glucose tudng itng véi di
vong 5 canh (furan) v 6 canh (pyran) nhung dang chi y&u 1a véng 6 canh c6
tén 1a glucopyranose.

Vong nay tuong tng véi vong no cyclohexan. Vi viy trong khéng gian tén
tai cAc cdu dang sau: -

mmﬁ/b
= A\ L W

Theo River, cAu dang C1 1A bén nhAt vi ¢6 nhidu nhém OH ¢ lién ket
-vanh (equatorial). Vi v@y cAc monosaccharid déng vong 6 canh thudng cé céu
dang ghé (C1).

Vong 6 canh cia monosaccharid ton tai ¢ 2 cdu dang gh& C1 va 1C:

T4t ca cAc monosaccharid vong 6 canh déu ¢6 kha nang tén tai theo 2 cdu
dang trén.
Nhu viy a-D-glucopyranose cé thé tén tai 2 cfu dang C1va 1C:
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CH,OH
HO™. OH
H OH

Dang C1 Dang 1C
a-D-glucopyranose

Trong dang Cl: a-D-glucopyranose ¢6 cic nhém OH va CH,OH cé vi tri
equatorial (nhém th& huéng vanh (e)) trit nhém OH ban acetal & vi tri carbon
s8 1 ¢ vi trf axial (nhém th& huédng truc (a)).

Cén trong dang 1C thi ciac nhém ths OH va CH,OH déu c6 vj tri axial (a)
trit nhém OH § carbon s8 1 ¢6 vi tri equatorial (e). Trong 2 dang 46 thi dang
C1 bén hon 1C vi cAc nhém OH va CH,0H ctia dang C1 ¢6 ning lugng thap
hon dang 1C.

Cac monosaccharid khac nhau thi cac nhém OH va CH,0H ¢6 vi trf tuy
thudc vao ting chat cu thé.

Vi du:
CH,OH HO cH,0H
0 0
HO OH
HO HO
HO
H H
o-D-manopyranose a-D-galactopyranose

21.2.3. Danh phip clia monosaccharid

21.2.3.1. Danh phdp quée t&

Tén clia monosaccharid xuat phat tit tén theo tiéng Hy Lap chi s§ hguyén
t carbon cfng thém tiép vi ngit "ose™ :

Viduy: C,H,0, : Tetrose
C:H,,05 :  Pentose
CeH;,05 :  Hexose

Ngoai ra cén tiy thufe vao cdu tao ma ching cén c6 thém tiép ddu ngit
khéc nhau.

- Déi véi dang mach hé:

+ Nhém carbonyl clia monsaccharid 1a carbony! aldehyd thi céng thém
ti€p ddu ngit "aldo” cén carbony! ceton thi thém "ceto™.

Vidu:
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CHZOH

CHO CHZOH
glo H & CHon
HZOH H,OH

Aldotriose Cetotriose Aldohexose Cetohexose

+ Tuy theo vi tri nhém OH 6 nguyén ti carbon bit d8i xting gin véi nhém
OH alcol bac 1 nhét (hay néi cich khac la & nguyén ti carbon bat d6i
xing xa nhém carbonyl nh4t) ma 6 thém ky hiéu D hay L. N&u nhém
OH nay 4 ciing phia véi OH ciia aldehyd D- glycenc (8 phia phai khung
carbon trong eéng thic hinh ch:eu Fischer) thi x&p vao dudng diy D (vi
du: D-glucose) va nguge lai thi xép vao day L (vi du: L-sorbose):

CHO CH,OH
— o]
ED _‘CHO
LOH  CH,OH H,0H ,OH
Aldehyd D-glyceric Aldehyd L-glyceric D-glucose L-sorbose

— D6 véi dang vong ban acetal:

Tén ctia monosaccharid duge goi theo tén vdng. Véng ban acetal 5 canh
tuong ng véi di véng furan cén vong 6 canh tuong Gng véi di vong y-pyran:

o)

() )
Furan y-Pyran

C4u tao tén cho cﬁng thic dang vdong nhu sau: tén clua monosaccharid
dude goi theo tén riéng cta ching cfng véi tén vong ban acetal va thém tiép vi

n g.ﬁ n 0 S e n
CHZOH tHon

Vi du:
o-D-glucopyranose -D-fructofuranose
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21.2.3.2. Danh phdp théng thuing
Tén monosaccharid dude goi theo nguén gée.

Vi du: glucose galactose, fructose, manose..

-

21.2.3.3. Danh phap Kahn - Ingol - Preglog (danh phép R, S)

Danh phap nay khéng théng dung nhung dsi khi ditge sit dung trong
nganh Dudc dé goi tén cac thude.

Vidu:

CHO

CH,OH

D-glucose
(2R, 38, 4R, 5R) penta hydroxy 2,3,4,5,6-hexanal

CHO

H,OH
D-galactose
(2R, 38, 48, 5R) penta hydroxy 2,3,4,5,6-hexanal

21.2.4. Pong phin clia monosaccharid

Do dic diém c&u tao, monosaccharid cé 2 loai déng phén chinh: déng
phén ciu tao va déng phén quang hoc.
21.2.4.1. Déng phén cdu tao

~ DPéng phén hj bign:

La déng phén do cin bing hd bién gita dang mach hd carbonyl ty do véi
dang vong ban acetal v giita véng 16n v4i vong nhé (vi du: pyranose vdi
furanose).

D-glucose trong dung dich nudc c6 cén b&ng h bién gitta dang mach hd
carbonyl tu do vdi dang vong ban acetal
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H OH ' H  OH
N

CHO Cj
P—— [— O
H,CH iHZOH CH,0H
D-glucose a-D-glucopyranose a-N-glucofuranose

Nhu & phén cfu tao dd chitng minh, dang vong chinh cia D-glucose 13
vong 6 (pyranose).

- Déng phén epimer:

La céc ddng phén ciu tao do syt khac nhau & c&n hinh cla mét nguyén ti
carbon bat déi elia monosaccharid.

Vi du: hexose (C,H,,0,) c6 cc epimer sau:

CHO CILOH CHO
I =0 —] "m":::-—- phin khic nhau
5' [ - [ ,5—- phén giéng nhau
i CH,OH CH,OH CH,OH !
D-glucose D-fructose D-manose

Déng phén aldo - ceto 14 mét dang epimer.
~ Déng phan anomer (hay con goi la ddng phan «, B):

Déng phan anomer do sy khac nhau vé vi tri nhém OH ban acetal ctia
monosaccharid trong eéng thiic dang véng. Néu OH bén acetal § phia phai
khung carbon, ciing phfa véi nhifu nhém OH hen trong céng thitc hinh chigu
Fischer ho#c 1a § phia dudi mit phing véng trong céng thiic vong Haworth thi
goi 12 dong phan o va nguge lai 13 déng phan f.

D-glucose ¢6 2 déng phin anomer:

+ a-D-glucopyranose:

H_ (0B

,0H
0

0 = \
I
LOH L
Cong thifc hinh chi€u Fischer Cong thifc vdng Haworth
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+ B-D-glucopyranose:
o CH,0H

1 - °§

H,0H

C6ng thiic hinh chi€u Fischer Cong thitc vong Haworth

Tudng tu nhu vy D-fructose c6 2 déng phén a, B:

CH,OH CH,OH
0. CH,OH 0
,OH

-a-D-fructofuranose B-D-fructofuranose

21.2.4.2. Dong phédn quang hoe

Monosaccharid c¢6 déng phén quang hoc do cé carbon bit d6i xing. Cong
thitc tinh s8 déng phén quang hoc theo céng thic chung: 2" véin la s8 carbon
bat d6i xing, hinh thanh cac cip d6i quang va hén hgp racemic.

a. C&u hinh tuong d8i: khi xét cdc ddng phén quang hoc cida
monosaccharid, ngudi ta lién hé v6i céng thic hinh chifu Fischer cta
monosaccharid don gidn nh4t 14 aldehyd glyceric:

CHO CHO
Aldehyd D-glyceric Aldehyd L-glyceric

Monosaccharid ¢6 nhém OH ctia carbon bat d8i xiing cuéi cing (carbon
b&t d6i xitng 3 xa nhém carbonyl nhit) cing phia véi OH clia carbon bit d&i
xiing cta aldehyd D-glyceric (& phia phai khung carbon trong céng thdc hinh
chiéu Fischer) thi dugc xép vao dudng diy D va ngude lai 1a day L.

Nhu vay ddy D va day L ctia monosaccharid trong céng thite hinh chi&u
Fischer, chi xét dén vi tri cAc nhém th&  mot trung tim b4t déi xdng cubi
cung ma khéng xét dén cAc trung tdm bat déi xing khic.

HAu hét cAc monosaccharid ¢é trong thién nhién déu thude ddy D. Nhu
vAy tit hgp chit monosaccharid don gidn nhit 12 aldehyd D-glyceric c6 3
nguyén ti carbon néu mach carbon duge kéo dai thém sé tao thanh mét chudi
cac monosaccharid diy D khae nhau:
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CHO
HCOH
CH,0H
D-glyceraidehyd
% [ . -
1 ' ]
CHO : CHO
H¢OH IIO%I I
H(I:OH H(IZOH
CH,0H - CH,OH
D-erythrose D-threose 7
3 7
(|ZHO (]?HO CHO CHO
H?OH HO(I'JH H¢OH HO(IIJH
H(EOH HCOH HOCH HOCH
HCIJOH H(::OH HI:ZOH H&ITOH
- CH,OH CH,OH - CHOH- . CH,CH
D-ribose D-arabinose D-xylose D-lyxose

CHO O CHO CHO CHO CHO  CHO 0
HiOH HOCH g$0H HgiH HCOH HOCH  HCOH HOCH
HOOH H¢0H HOCH HOCH HCOH HCOH HOCH HOCH
HCOH HCOH H¢0H H¢OH HO¢H HOCH HOCH HO¢H
HCOH HCOH HCOH HCOH HCOH HCOH HCOH  HCOH

]
CH,0H CH,OH CH,OH CH,OH CH,OH CH,0H CH,CH éHZOH
"D-allose D-altrose D-glucose D-mannose D-gulose D-idose D-galactose D-talose
Hinh 21.1. Mét s6 duong day D xust phét tir D-glyceraldehyd
Céc aldose ¢6 4 nguyén tit carbon, néu c4c nhém thé & 2 carbon bat ddi xiing
¢6 cfu hinh tuong déi giéng nhau (cic nhém OH & ciing mét phia khung carbon
trong cong thic hinh chiéu Fischer) dugc goi ]a erythrose va ngudgc lai goi 1a
threose. Xuit phdt tif tén erythrose va threose, ngudi ta da dua ra cic ti€p ddu
ngit erythro va threo dé chi cau hinh ca cic phén t1 c6 2 carbon bat d&i.

Vidu: C,H,0,

CHO CHO o] HO
,OH H,O0H ,CH LOH
Cip d6i quang erythrose Cip d6i quang threose
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b. C4du hinh tuyét d8i ctia monosaccharid duge thé hién & ciu hinh ctta
mdi carbon bat déi theo danh phap R-S. Vi du D-glucose ¢é cidu hlnh tuyét déi
1a (2R,38,4R,5R) pentahydroxy-2,3,4,5,6-hexanal. .

21.2,5. Tinh chpt clia monosaccharid  _.

Monosaccharld déu & trang thairdn, ket tinh, phan 1én chiing ¢6 vi ngot,
bi phAn hiy bdi nhiét. D& tan trong nude, khéng tan trong dung méi hitu co.
Dung dich trong nudc ¢é hién tugng chuyén quay (thay ddi goc quay cuc) do co
cén bing gita 2 dang dong phén o va B.

Do dic diém cdu tao, monosaccharld c6 nhidu tinh chét héa hoc dic b1et
¢6 thé phéan thanh 3 nhém tinh chét héa hoc chinh: -

- Phan ung ctia dang mach hd carbonyl ty do.

- Phan iing ctia dang vong ban acetal.

- Phén ng ctia toan b phén ti.

Sau diy 13 tinh chit cia titng nhém:

21.2.5.1. Phdn ung cia dang mach hd

a. Phdn itng oxy héa:
Dang mach hd do ¢6 nhém carbonyl nen monosaccharid dé bi oxy hoa.
Tuy tic nhén oxy héa c6 thé tao thanh cac sin ph&m khéc nhau.

— Oxy héa nhém carbonyl tao acid polyalcol (acid aldonic).
+ Oxy héa bing Brom trong nuéc 3 pH = 6: :

CHO COOH
Br, /H,0O
—_——
(pPH=6)
LOH H,OH
D-glucose Acid D-gluconic

+ Oxy héa bing thudc thi Tollens (Ag*/NH,OH):

CHO COOH
Thudc thir Tollens
0] — +  Agl
,OH ,OH
D-glucose Acid D-gluconic
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+ Oxy héa véi thusc thit Fehling (Cu™/mudi kép K, Na tactrat):

CHO COOH
Thudc thit Fehling '
" 0] —- - +  Cu,0f
CH,OH ) CH,OH
D-glucose Acid D-gluconic

Khi oxy héa cac monosaccharid bing thudc thit Tollens, Fehling thi phan
ing xay ra trong médi trudng kifm nén cac aldose va cetose c6 h3 bién enol
== ceton, vi vAy céc aldose vi cetose cho ciing mét sdn phdm 1 acid aldonic
sau d6 bé giy phan ti tao hén hdp cic acid hitu co:

CH,0H CHOH CHO
!
0 OH'/H,0 OH
L,OH ,OH H,O0H
D-fructose G (Dang endiol) D-glucose -
(Dang cetol) (Dang aldol)

Phan ing oxy héa glucose bang thudt thit Fehling tao ,sénvphé'm phu 13
tia dé gach Cu,0 dudgc iing dung trong sinh héa lam sing dé kiém tra nhanh
lugng dudng c6 trong nude tidu ctia bénh nhan tiéu dudng..

Acid aldonic cia D-glucose c6 tén 14 acid D-gluconic (acid polyalr.;ol) duge
st dung trong nganh Duge duéi dang muéi calei gluconat 1am thude bg dudng.

- Oxy héa manh tao thanh diacid alcol c6 tén chung la acid aldaric. Acid
aldaric ctia D-glucose cé tén l1a acid D-glucaric.

Khi cho aldose phan tng véi mét tac nhan oxy héa manh nhu HNO, dic
thi cd ddu mach va cubl mach clia aldose déu bj oxy héa chuyén thanh nhém
carboxyl. Khi d6 aldose chuyén thanh acid aldaric (diacid alcol):

CHO COOH
HNO, dac
P
LOH H
D-glucose Acid D-glucaric

b. Phdn ting khit héa:

Monosaccharid chiia mot nhém carbonyl va nhiéu nhém OH alcol, trong
dung dich ludn & dang can bang hé bién gitia dang mach hd véi nhém carbonyl
tu do va dang vong ban cetal. Tuy ty 1¢ dang mach hd (5%) it hon dang véng
(95%) nhung monosaccharid vin cho ddy da c4c tinh chit ctia nhém carbonyl

ty do. Chung dé cho phén iing khit héa nhém carbon%Ittth?/?h 1|1h6rrr11 OtH algol
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véi sut 6 mit tie nhan khit ddc bidt 12 natriborohydrid (NaBH,) hoic liti nhém
hydrid (LiAlH,). Khi d6 ciac aldose va cetose déu tao thanh mt polyalcol dac

biét goi 1 alditol.

CH,0H CHO ) CH,0H
0 " NaBH, _
—— —
[H] L
a-D-glucopyranose CH,OH CH,OH
D-glucitol (Alditol)
CHZOH CHzOH CH,0H
fHoH NaBH, ~_[”
Tm —
H2OH CHon

a—D~fructofuranose

D-glucitol 13 mét polyalcol ¢6 trong thién nhién, trong thanh phén clia
cidc qud chin. N6 c6 vi ngot dude sit dung lam vi ngot thay th€ dudng trong
nhidu thyc phdm ding cho ngudi bénh phai kiéng ding dudng khit véi tén
khéac 14 D-sorbitol. i
¢. Phan iing thay thé oxy cia nhém carbonyl:

Do ¢6 nhém carbonyl nén monosaccharid d& cho mét s& phan iing thay
thé& oxy clia nhém carbonyl bing phan ftng c6ng 4i nhén viao nhém carbonyl
ti&p sau d6 1 phan iing loai nude véi cde hdp chat eb edng thitc H,N-B khic
nhau tao thianh cac san phdm khéc nhau:

— Phén {ing tao oxim:

CHO CH=N-OH
+ H,N-OH
—_— + HO
20H CH,0H
D-glucose D-gluco oxim

Oxim cha monosaccharid 14 nhiing chét két tinh, ¢6 nhiét d¢ ndng chdy xac
. —~ Phan ting tao oxazon:
Khi dun n6ng vdi phenyl hydrazin, monosaccharid s& tao thanh mdt chat
k&t tha tinh thé c6 diém chiy va hinh thé xéac dinh goi 14 osazon.
Osazon 1a phenyl hydrazon kép & carbon C, va C, cia monosaccharid. Vi
viy cic dong phén epimer cho cling mdt osazon. Vi du: D-glucose va D-fructose
cho ciing mdt osazon c6 tinh thé hinh béng lia véi nhiét dd néng chay nhu nhau.
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CHO CH=N-NH-CH;

3 H,N-NHCgH;
—_—

LOH
Osazon

H,CH
D-glucose

N-NH-CeHs 3 11N~ NHCH,
SHN-NHGH,

CH,CH
0

H,O0H
D-fructose

Trong phan @ng nay, ¢t 1 phén tit carbohydrat phan Gng véi 3 phan tit

phenyl hydrazin. Phén iing qua cac giai doan sau:

CHO CH=N-NH-CzHs
+ CHyNH-NH, —
CH,OH CH,OH
D-glucose l H,N-NH-CgHs
CH=N-NH-C¢Hs CH=N-NH-CgH;
N-NH-CgHs H,N-NH-C.H =0
A rr—————
,OH ,OH
Osazon

D-fructose ciing phan tng véi 3 phan tit
osazon tudng tu nhu D-glucose:

phenyl hydrazin tao thanh

CH,0H CH,OH
0 =N-NH-CgH;
+ CHeNH-NH, ——— ]
,OH CH,OH
D-fructose Thi
| HaN-NH-CgHs
H=N-NH-C¢Hs CHO
R e I ma
ATt
L,OH CH,OH
Osazon

d. Phdn itng Kiliani-Fischer (phdn iing kéo dai phén ti2):
Céc tinh chit héa hoc d#c bigt ctia monosaccharid chi cé thé duge lam

-sing t6 bing vide gidi thich c4c méi quan hé giila

phudng phap nghién citu d6 1a phan tng téng hop Kiha

-

i

i

nl



Nam 1886, Henrich Kiliani da nghién cttu phan tng tao cyanchydrin ctia
cac aldose.

Nim 1890, Fischer di st dung két qua nghién cttu ctia Kiliani va cho ra
ddi mot phudng phip méi, chuyén nhém nitril cta cyanohydrin thanh nhém
aldehyd, nhu vay sé tao thanh mot aldose mdi c6 s6 nguyen tit carbon nhiéu
hon aldose ban ddu 1 carbon. Phan itng nay dude goi 14 phan fing Kiliani-

Fischer gém céc giai doan sau:

~ Chuyén aldose thanh cyanohydrin c¢6 s carbon nhifu hon aldose 1
carbon (Kiliani).

— Chuyén cyanohydrin thanh aldose méi cé s& carbon bing 88 carbon clia
cyanchydrin (Fischer) gém cac bude:
+ Thiy phdn cyanohydrin thanh acid aldonie.
+ Tao vong lacton (ester néi).
+ Khit héa lacton thanh aldose.

K&t qua phan {ing tao thinh mét cip epimer aldose ¢6 s§ carbon nhiéu
hon aldose ban ddu 1 carbon.

Vi du: di tit aldopentose 1a D-arabinosse bing phéan tng Kiliani-Fischer
s& tao thanh 2 aldohexose 14 D-glucose va D-manose:

CHO
HCN AE
—
2OH L,OH

D-arabinose Cyanohydrm
H20 /H*

0=C O0=C COOH COOH

_(L -H,0 | '

-— +

,OH ,OH

Lacmn Acid aldonic

Na (Hg)
D~glucose D-ma.nose
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e. Phdn ing thodi phén Wohl (cdt ngdn phéan ti2):

Day 1a phan ing ngude véi phan ing Kiliani-Fischer, duge dung dé téng
hop aldose c6 s6 carbon ft hon di tir aldose c6 s§ carbon nhiéu hon.

Qua trinh phan ling qua cic giai doan sau:

- Chuyen nhém aldehyd clia aldose thanh nhém nitril (tao cyanohydrin cé
s6 nguyén tit carbon bing aldose ban dau).

— Loai HCN ti cyanohydrin tao thanh aldose ¢6 s§ nguyén ti carbon it hon
cyanohydrin 1 carbon,

Vi du: tit D-galactose 14 mét aldohexose c6 6 carbon bing phan ﬁﬁg Wohlt
tao thanh mét aldose pentose 14 D-lyxose.

CHO CH=N-OH CN CHO
:,' H,N-OH :*' (CH,C0),0. CH,ONa
e
CH ,COONa (Na/CH,OH)
CH20H CHZOH H,OH H;0H
- D-galactose - . . Oxim Cyanohydrin D-lyxose’
(Aldohexose) . (Aldopentose)

21.2.5.2. Phdn ing cua dang véng bdn acetal etia monosaccharid

Trong dung dich nude ¢6 cin bing hd bién giita 5% dang mach hé va 95%
dang vong ban acetal ciia monosaccharid. Vi vay ngoai cac phan tng do dang
mach hd cdn ¢6 cac phan itng dic biét do dang mach véng ban acetal.

a. Phdn wng ester hoa:

Khi monosaccharid phan iing v6i tic nhéan ester héa (cic din chit ctia acid
nhu anhydrid hay clorid acid) vdi sy ¢6 mét xdc tac base (pyridin) s& xay ra
phén dng vao tit ca cdc nhém OH ctia monosaccharid & dang vong ban acetal:

CH,0H 20COCH;
0O (CH,CO),0 0, ococH,
- OCOCH;
Pyridin / 0°C
o-D-glucopyranose 3 OCOCH;

Penta o-acetyl B-D-glucopyranose
(Hiéu su4t 91%)
b. Phdn itng ether héa:
Tuy theo tac nhan ether héa ma san phdm khac nhau:

~ Véi alkyl halogenid (RI) ¢6 mit xiic tac base y&u (Ag,0) sé& tao ether § ca

5 vi tri:
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CH,0H ' CH,0CH;

0 CH,I 0O
— OCH,
Agzo H3
OCH; OCH,

R Ether penta methyl

o-D-glucopyranosid

~ Véi aleol ¢6 mat HCI khi thi chi ¢c6 nhém OH ban acetal tham gia phan
itng ether héa tao thanh acetal:

CH,0OH CH,CH
/ICO: | CH,OH / HCI khi 0,QCH,
ﬁ-D—glucopyranose Methy! B-D-glucopyranosid

Cée acetal clia carbohydrat c6 tén 1a "glycosid". Cach goi tén glycosid nhu
sau: tén goc R ctia acetal + tén carbohydrat déi tAn cing "ose” thanh "osid".

CH,0H CH,OH
20,0CH, o._{H0H
H,
Methyl 3-D-glucopyranosid Methyl a-D-fructofuranosid
(Methyl B-D-glucosid) (Methyl o-D-fructosid)

Glycosid 14 acetal ctia carbohydrat nén né khéng hé bién sang dang mach
hd dude do 46 n6 khdng cb tinh khit. Glycosid bi thiy phin trong méi trudng
acid. Trong thién nhién glycosid cé trong thue vat dudi dang két hgp. Vi du:

+ Digitoxin ¢é trong 14 Digitalis:

Steroid

Trisaccharid
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+ Methy] larbutin 13 1 glycosid ¢6 trong 14 ciy 1a:

CH,OH

mkmm

Cac glycosid thién nhién d&u thudc nhém B-glycosid. Nhiéu glycosid
thién nhién dude ding lam thudc.

. D& phan loai céc glycosid thién nhién ngudi ta cin ci vao phén khéng
dudng (aglycon) gdn vao carbohydrat. Cé cide nhém sau:

— Glycosid mach hd: phan khéng dudng 1a cic alcol thép.
— Glycosid phenol: phin khéng dudng 14 phenol.

— Phytosterol: cac glycosid trg tim va saponin thudc nhém steroid cé chia
nhém OH alcol duéi dang glycosid.
~ Glycosid senevol: ¢é chita hm huynh. Khi thdy phian tzo thanh
monosaccharid va senevol R-N=C=S,
. — Glycosid ¢6 chita nitg, chita HCN... nhu céc acid nucleic, nucleot1d

cerebrosid... lién két vdi monosaccharid ¢6 trong nhin t& bao.
21.2.5.3. Phdn n‘mg-c:ia toan bg phén ti
Monosaccharid phan {ing véi kiém cho két qua khae nhau:
- Véi kiém lodng & nhiét d6 thudng: Monosaccharid bi epimer héa:
H_H
—OH
0]

 Ho C¢O - H, l OH / on

OH . D-fructose

H__O
L,OH ,OH \ '

D-glucose Endiol

CH,0H
D-manose
— Véi kiém ddc hoic kiém lodng va nhiét do:
Mach carbon clia monosaccharid bi bé giy tao thanh hén hop cac chit
khéc nhau dé bj oxy héa tao cac sdn phdm tudng ing.
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Vi du: D-glucose va D-fructose khi dun néng v6i kiém tao thanh hén hop
céc acid hifu cé nhu acid lactic (CH;-CHOH-COOH), acid acetic (CH,;COOH),
acid formic (HCOOH).

21.2.5.4. Phan ung ddc biét
- Khi dun néng véi acid v6 cd, cice pentose b1 loa1 3 phan td nudc tao thanh

furfural:
HCl dac f E
GH,0;5 —_— / \ + 3HO0
o o~ CHO
Ceto pentose
Furfural

— Phan ing Xelivanop:

Duéi tac dung cia HCI d&c va nhiét d chc ceto hexose va ceto pentose
tao thanh hydroxy methyl furfura) va furfural. Cac chat nay ngung tu véi
resorxin tao thanh phdm vat ngung tu c6 mau dé anh dao.

Cac aldose khéng cho phan dng nay.
Phan ting dudc ing dung d€ phan biét aldose va cetose.

Vi dy:
CHCZ,OH CH,OH
—_ O ™" Hade
tD
CH,0H
D-fructose a-D-fructofuranose

OH

O D e
HOH,C” o~ “CHO ngung tu

3-hydroxymethylen furfural

D-glucose 12 mét aldo hexose khéng cho phan ting nay.

21.2.6. Chat dién hinh

21.2.6.1, D-glucose

D-glucose 1a chat rén, két tinh, ¢6 vi ngot, bi phan hiy bdi nhiét, d& tan
trong nudc, khé tan trong cic dung méi hitu cd.

Dung dich trong nuéc c6 cdn bing h8 bign:
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CH,OH

CH,OH CHO
H,OH .

B-D—g[ucopyranc‘;Se a-D-glucopyranose
(66% ) D-glucose (34% )

Vi vAy c6 hién tugng thay déi gée quay do ¢6 ca 2 ddng phan ava B. Déng
phin o ¢é ap = +112,2° cén P cd ap = +18,7°. Dung dich méi pha cé géc quay
chua 8n dinh. Khi dung dich 6n dinh ¢6 ap = +52,5° do déng phin a chuyén ti
ap = +112,2° dén +52,5° con déng phéan B chuyén tit +18,7° d&€n +52,5°.

D-glucose c6 thé diéu ché bing cach di tit nguyén li¢u thién nhién 13
polysaccharid (tinh bét, cellulose).

H,0/H*
(CH0)  —

Glucose duge diing trong nganh Dude 1am thudc bé dudng dudi cic dang
khac nhau: dung dich 30% trong nude goi la huyét thanh ngot wu truong, con
dung dich 5% trong nudc goi 13 huyét thanh ngot ding truong.

Glucose con duge dung lam ta dude, lam ngot thude va ding nhu mét
thyc phdm.

D-glucose ¢6 dudi dang ty do trong cac qua chin cling vdi D-fructose va
sacarose. Trong mau nguoi va cic déng vat ludn ludn cé6 mdt ty 1& nhiat dinh
D-glucose. D-glucose 12 thanh phdn ciu tao ctia cic polysaccharid cé trong
thién nhién nhu tinh bét, cellulose. Trong céng nghiép, D-glucose dude didu
ch& bang cach thily phan tiinh bat, cellulose. D-glucose két tinh ngam 1 phan
ti nude 12 dang a-D-glucopyranose.

n CH,,0,

21.2.6.2. D-fructose (Levulose) (C;H,;;0,)

D-fructose 1a mét ceto hexose cé vi ngot gap 3 l1an vi ngot cta D-glucose.
D-fructose khan nuéc cé nhiét 46 néng chay la 102 - 104°C.

Dung dich trong nuée cé [a] én“c =.92° & thé c4n bing gitta dang mach hd
vdi 2 dang vong ban acetal:
CH,OH CHOH CH,0H
0. CH,O0H 0 o)
CH,OH
CH,OH
o-D-fructofuranose D-fructose B-D-fructofuranose

D-fructose 8 dang tu do trong qua chin, dac biét ¢6 nhidu trong mé.tvong.
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21.2.6.3. L-sorbose (C.H,,05)

L-sorbose 1 mét déng phan quang hoe khéng d8i quang cia D-fructose:

CH,0H CH,OH
s, O B 8]
CH,OH H,OH
D-fructose L-sorbose

L-sorbose 1a ch&t rdn k&t tinh, ¢ nhiét d6 néng chay 14 165°C, ning suit
quay cye [o] ZDU"C = - 43,5°

a-D-sorbofuranose 1 san phim trung gian cfia qua trinh téng hop acid
L-ascorbic (vitamin C).

Trong thién nhién acid L-ascorbic ¢6 trong rau qua.

21.3. OLIGOSACCHARID

Oligosaccharid 1a nhitng hogp chdt carbohydrat dudc tao thanh do céac
phén ti monosaccharid k&t hdp vdi nhau bdng lién két glycosid. Cac phéan ti
oligosaccharid bao gém s8 lugng it (2 - 6) gbc monosaccharid (oligo = s8 it).

Trong s cac oligosaccharid, quan trong nhit 14 nhém disaccharid. Khi
thliy phdan disaccharid trong méi trudng acid hodc men thich hop sé thu duge
2 phén ti monosaccharid. Nhut vay 2 phén tit monosaccharid két hgp, loai 1
phin t& nude tao lidn két glycosid hinh thanh ra disaccharid. Lién két glycosu!
duge tao thanh do phan ung loai nudc gitta hai nhém OH ctia hai phin tit
monosaccharid khac nhau dé tao thanh acetal (glycosid) trong d6 it nh&t phai
¢6 1 nhém OH ban acetal tham gia loai nude. Vi vay sé c6 2 trudng hgp xay ra:

21.3:1, Disaccharid khi

Su loai nuée tao lién két glycosid giita mot nhém OH ban acetal cia mét
phén ti monosaccharid véi mét nhém OH alcol ciia phén tit monosaccharid
khéc. K&t qui tao thanh disaccharid cén lai mot nhém OH ban acetal. Do dé
loai disaccharid nay c6 khd nang hé bién sang dang mach hd carbenyl ty do
nén c6 kha ning cho cic phan ting nhu monosaccharid. Nhém disaccharid nay
goi 1 "disaccharid khi". Céc lién k&t glycosid ctia disaccharid c6 thé l1a o-
glycosid hodc B-glycosid.

Vi du:

— Celobiose 12 mdt disaccharid khit thu duge khi thay phéan cellulose, ¢é
chita hai monosaccharid 14 p- D glycopyranose loai nudc tao lién két 1,4'-
B-glycosid. : -
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- Maltose la disaccharid tao thanh do thiy phan tinh bét bing enzym cé
chita hai monosaccharid 13 a-D-glycopyranose loai nude tao lién két 1,4'-

a-glycosid.
CHZQH CH,CH
: H,0 O 0
(CH\4O5)n Fnzvn o]
nzym
Cellulose
Celobiose
[4-O-(B-D-glucopyranosyl)-
3-D-glucopyranose]
CH,OH CH,OH
H,0 0] 9]
(CeH;60s5), '-E-r-lz?n-»
Tinh bot
Maltose

[4-O-(at-D-glucopyranosyl
 a-D-glucopyranose]

Ca celobiose vA maltose du 1a disaccharid khit bdi vi chiing con mot
nhém OH bén acetal do d6 c6 thé h3 bién sang dang mach hd carbonyl tu do
nén c6 thé khit thude thit Tollens, Fehling va tao osazon véi phenyl hydrazin.

Do c4u tric héa hoc khée nhau, celobiose va maltose cé tac dung sinh hoc
khée nhau. Celobiose khéng bj thiy phan bdi men, con ngusi khéng tiéu héa
duge. Maltose ciing 12 disaccharid khit nhung lai bj thily phan bdi enzym do d6
con ngudi c6 thé tidu héa duge maltose. '

- Lactose 14 disaccharid khit c6 trong sita ngudi va sita trau bd. N6 duge
dang rfng rai trong cic céng thiic sita va banh keo cho tré em. GiSng nhu
celobiose va maltose, lactose cling 14 disaccharid khit, Né c6 hién tugng
chuyén quay va la mot disaccharid khit c6 lién két 1,4'-B-glycosid. Khac
vdi celobiose va maltose, lactose duge c&u tao bdi hai monosaccharid khac
nhau la D-glucose va D-galactose k&t hgp véi nhau tao lién két B-glycosid
giita OH béan acetal § carbon s8 1 cia B-D-galactopyranose va OH alcol &
carbon s8 4 clia B-D-glucopyranose.

CH,0H CH,0H
0 0
0

—_—
B-D-galactopyranosid  B-D-glucopyranose

Lactose
[4-O-(B-D-glucopyranosy!)- B-D-glucopyranose]
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21.3.2. Disaccharid khéng khit

Su loai nudc gita mot nhém OH ban acetal clia m6t phén tit monosaccharid
véi m6t nhém OH ban acetal clia phén ti monosaccharid thit hai. Két qia tao
thanh disaccharid khéng con OH béan acetal. Do 6 khong thé h5 bién sang dang
mach hé carbonyl ty do. Vi vy nhém disaceharid nay khong cho céc phan tng
khit nhd monosaccharid hay cdn goi 1a "disaccharid khéng khu".

Saccharose 14 mdt dudng phd bién. N6 cé trong cdy mia véi ty 1& 20%
trong ludng, trong ci cai véi ty 14 15% trong ludng. Saccharose ¢ céng thic
C,;H,,0,;, 12 mét disaccharid khéng khit. Khi thay phan véi acid tao thanh
mot phan tid D-glucose va mét phan ti D-fructose. Sy loai nude cia D-glucose
va D-fructose tao thanh lién két
glycosid gita nhém OH ban acetal & ¢CHOH
carbon s& 1 ctia a-D-glucopyranose véi 0 o
nhém OH ban acetal & carbon s6 2 cia  “Ny; 24’ o-D-glucopyranosid
B-D-fructofuranose k&t qua tao thanh
saccharose khéng con OH ban acetal
nén khéong thé hj bién vé dang mach
hd carbonyl tu do duge. Vi vay
saccharose khéng cé tinh khit hay néi
cach khéac chiing khéng cho cédc phan
{ing nhu monosaccharid.

21.4. POLYSACCHARID

Polysaccharld 1a carbohydrat dudc cdu tao bdi hang trim, hing ngin g6c
monosaccharid két hgp véi nhau bang lién ket glycosid. Vé clu tao phan i,
polysaccharid chi con nhém OH ban acetal & mét xich cudi cang do dé ty 1& rat
nhé so vdi todn bd phén tit nén chiing khéng cdn tmh khti, khéng cho cae phan
{ing nhu coa monosaccharid. Dai dién dién hinh ctta nhém nay 1a cellulose va
tinh bét, ching dude ciu tao tit nhitng don phan la D-glucose. Cac phén tu
glucopyranose két hop véi nhau bing lién két glycosid khac nhau nhu lién két
a-glycosid trong tlnh bt va B-glycosid trong cellulose. Trong thyc vat,
polysaccharid ph8 bién nhét 1a cellulose va tinh bot. Ngodi ra cén co cac

polysaccharid 1a din chit cua D-galactose 13 galactosan, din chit caa D-
manose 13 manosan, din chdt ciia D-fructose 14 fructosan...

Polysaccharid ¢6 trong thue vat véi cic chic phin khac nhau: ¢6 loai chit
déng vai tré du trit carbohydrat cho sy phat trién ciia cdy, ctia hat nhu: tinh
bét, fructosan... C6 chdt déng vai tré lam khung, ting d6 bén viing co hoc cho
cay c6i nhu cellulose. Trong phin nay chi xét dé€n ba polysaccharid quan trong:

—~ Tinh bét.

—~ Cellulose.

B-D-fructofuranosid

Saccharose

~ Glycogen.
C4 ba loai nay c6 cong thic tdng quét 12 (CeH,g0y),.
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21.4.1. Tinh bt

Tinh bgt 1a mét polysaccharid duge tao thanh trong t&€ bao thuyc vat bing
phén ing quang hgp gida CO, va H,0 nha c6 chét didp luc (chlorophyl) c6
trong thuc vat:

mCO, + nH0 —> C.H,0, + mO,
Trong mém cay, ty 16 tinh bdt rét cao, chidm téi 70 - 80% trong lugng. Ngoai
ra né edn dugc dyt trll d cic b phan khic ctia cdy nhu trong hat, qua, ci...

Vi du: cit khoai tay c6 téi 16 - 19% tinh bot, trong hat ngfi céc (hat gao,
ngd, hia mi) ty 12 tinh bot rat cao.

21.4.1.1. Cdu tao cia tinh bét
Tinh bgt 1a hop chdt cao phan tit duge ciu tao bdi cic don phan Ia
D-glucose két hgp tao lién két a-glycosid. Tinh bdt gdm hai phén 14 amylose va
amylopectin.
~ Amylose: chiém ty 18 20% trong tinh bét. Phin td amylose cé thé cb tai
-hang trém hang ngan don phan D-glucose lién két v4i nhau bing lién két
1,4"-a-glycosid vi th& né khéng phan nhéanh. Sau day la céng thic cia
mdt phin amylose:

+ Cong thitc cau dang khéng gian:

CH,OH 0
HO. H :
O ACEOH
HO. H
HO - H
Amylose %

Polymer ctlia [1-4'-O-&-D-glucopyranosid))
+ Cong thitc dang phdng theo Haworth:
CH,0H CH,OH CH,0OH

oH oH oH
éjd:fLo—Kt%i—o 0%

— Amylopectin: trong tinh b@i;, amylopectin chi€ém ty 1& cao hon so véi
amylose. N6 chiém t6i gdn 80% trong lugng ctia tinh bot. Khéc véi
amylose, n6é khéng tan duge trong nuée ma chi bi truong phéng 1én tao
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dung dich h tinh bét. V& mat cdu tao, amylopectin gém ¢6 hai phén khac
nhau la phan mach thing gém cac don phan a-D-glucopyranose két hgp
tao lién két 1,4'-a-glycosid xen k& véi 1,6'-a-glycosid. Sau diy la cong

thitc ctia amylopectin.
+ C#u dapg khong gian cia amylopectin:

O
H

CH20H

"ﬁﬁ b

Ciing c6 thé bidu di&n amylopectin theo dang phéng:

CHZOH

CH,0H
)

CH,OH

NaNeiaw

C6 thé biéu didn amylose v amylopectin bing sd d5 sau:

|

Amylopectin Amylose
3 day mbi don phan glucose duge biéu dién bing mét véng nhé tugng trung.
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21.4.1.2. Tinh chdt cda tinh bét
* - Tinh bét khé rat héo nudc, d& hit &m.
- Khéng tan trong nudc lanh. Trong nuéc néng thi phé‘n’ amylose tan con
amylopectin chd phéng 1én tao dung dich keo? Géc quay cuc [a] ;””C =+195°
— Véi iod cho phifc xanh tim dic trung.

— Khi dun néng véi nude, tinh bot bi cit nhd hon tao thanh dextrin. Néu cé
mit acid phan ing xay ra nhanh tao thanh D-glucose.

H,0
(GsH,005), _ti"' (CeHioOs)y —> C;Hp0,, —> CH,,04
Tinh bot Dextrin Maltose D-glucose
(x<n)

21.4.2. Cellulose

Cellulose la polysaccharid ¢6 irong thanh phan co ban clia t& bao thuc
vat. Trong g8 c6 tit 50 - 70% cellulose. Bong 1a cellulose tinh khiét.
21.4.2.1. Céu tgo R

Cellulose 12 mét polymer dude cau tao tif nhiing don phéan 1a nhiing phén
ti B-D-glucopyranose két hgp véi nhau bing lién k&t 1,4'-B-glucosid. S§ don
phén két hgp c6 thé 1én t6i hang ngan.

Cé&u dang khéng gian chia cellulose:

CH:ngl-L 0 _ CH,OH 0 CH,OH 0
OH OH OH
Cellulose
[1-4'-O-(B-D-glucopyranosid)]

C6 thé biéu difn c&u tao ciia cellulose & dang céng thie Haworth:

CH,0H CH,OH CH,OH

Cellulose c6 cdu tao khéng phan nhénh, chi khac amylose & ché né tao
lién két 1,4'-B-glucosid con amylose 13 lién két 1,4'-a-glucosid.

Lién két 1,4'-B-glucosid c6 trong c&u tao ctia disaccharid celobiose. D& tim
hidu cdu tao ctia cellulose, ngudi ta xac dinh s§ gbc D-glucopyranose k&t hap
goi 12 d6 triing hop. Bing cac phuong phap khic nhau ngudi ta da xac dinh
dugc 46 trung hgp cta cellulose tu nhién it nhét c6 3000 gdc D-glucopyranose.
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21.4.2.2, Tinh chdt ctia cellulose

Cellulose khéong c6 nhiét d6 néng chdy. Khi dun néng khéng c6 khéng khi
né sé& bj carbon héa (héa than). Dun néng duéi ap suit gidm va & didu kién
nhit dinh s& bi phé trung hop tao thanh B-glucosan:

H,.C—-0O
8]
(CsH;,05), R

B-glycosan

Do cdu triic phan ti, cellulose bén ngang véi s¢i thép c6 ciing dudng kinh
nghia 1 ¢6 khodng chiu Iuc 1a 100 kg/mm? cha tiét dién ngang. Cellulose
khéng tan trong nuéc, tan trong mét s& dung méi dic biét nhu H,SO, dic,
dung dich Schweitzer (Cu(OH), trong NH,OH dic), dung dich ZnCl, trong HC1
ddc... Khi thuy phéan cellulose bing enzym tgo ra celobiose, cdn néu dung
H,80, dic tac dung véi cellulose sau d6 pha lo&ng v4i nude va dun s6i mét thai
gian c6 thé thity phén tao thanh D-glucose:

H,S0, .
CHOs)y + H0 —-to_“ n CH ;04

Mét s8 dgng vat cdp thap (vi du: siu bo, sén 8c...) nhd ¢b enzym celobiose
nén c6 kha ning thiy phin duge cellulose. Céc ddng vat 4n ¢é cling tidu héa
dugc cellulose nhd enzym dic bigt § da day. Sau day 1a mot s6 phan dng ctia
cellulose:

Do ciu tao, cellulose ¢6 cAc mAt xich ]a cac don phin B-D-glucopyranose
¢6 3 nhém OH tu do. Chinh cic nhém OH nay tham gia céc phan @ng ether
héa, ester héa... '

— Ether hoa: alkyl héa cellulose bing alkyl halogenid trong méi trudng
kiém tao thanh ether cellulose. Céc ether methyl, benzyl clia cellulose
dude sit dung trong céng nghiép dét, lam nguyén liéu cho céng nghiép
chat déo, gidy...

Vi du: chit déo CMC (carboxy methyl cellulose).

" CH,0H
O O—

CH,-COOH | n
~ Nitro héa: cellulose tac dung véi hén hop acid sulfuric va nitdric djc tao

ra tri nitro cellulose. Nitro cellulose dude sit dung trong céng nghiép chit
déo, keo dan, thudc sting khéng khéi, vat liéu nd... http://tieulun.hopto.org



Vi dy: chat né trinitro cellulose.

- Ester héa: khi cho cellulose téc dung vi hén hop anhydrid acetic va acid
acetic ¢6 xle tac H,S0, dic biét tao thanh tri acetat eellulose.

Acetat cellulose duge st dung trong ki nghé phim anh... Héa tan acetat
cellulose trong aceton sau dé kéo thinh s¢i goi I "to acetat”.

~ Céc phan {ng khie:
Cellulose tac dung véi carbon disulfid (CS,) va NaOH tao thanh mét chét

16ng ¢6 d6 nhét cao goi 14 Visco. Tit dung dich nay cb thé kéo thanh soi Visco
diing trong céng nghiép dét va tit visco cé thé tao thainh mang mdng celophan.

21.4.3. Glycogen

Glycogen ciing 12 hgp chét cao phén tit ¢ cdu triic gin gidng véi tinh bét.
Nim 1855, Claude Bermard di phat hién ra glycogen. Chite phan ctia
glycogen trong co thé déng vat tuong tu nhu chic phan clia tinh bét trong thuc
vat. Trong co thé déng vat, glycogen duge tich luy § gan véi ty 18 khodng 20%.
Glycogen dude thay phan trong cd thé do6ng vat thanh D-glucose va vén
chuyén qua mau téi bip thit va cic t3 chitc t& bao clia cd thé, § d6 ciing c6 mbt
phén glycogen dude tich luy dé tidu thu trong qua trinh hoat déng. Glycogen
c6 cau tric phan nhanh gin gidng véi phin amylopectin ctia tinh bét nhung
phin tlt nhé hon. Phén ti lugng cta glycogen khodng 1.500.000 don vi.

Glycogen d& tan trong nude tao dung dich that. Véi dung dich iod,

glycogen tao méau hdng néu. Glycogen rdt quan trong ché sy sfng clia cd thé
dong vat. No déng vai tré du trit, diéu héa lugng glucose & miic d6 cdn thidt

cho co thé song.

21.4.4. Pectin

Pectin c6 nguon géc tit thuc vat duge tao thanh tir acid D-galacturonic va
mét s methyl esther. Acid D-galacturonic lién két véi nhau tao amd pectic.
Acid pectic 12 khung co ban cila pectin:

COOH COCH COOH
O o O L) 0

0 0 ‘o] 0%
O0H ' OOH

Acid D-galacturonic

21.4.5. Chitin

Chitin 14 hop chit cao phén ti ¢6 cdu tao gidng véi ciu tao ciia cellulose. N6
¢ trong thanh phin vd tém, cua... Khi thiy phén chitin s& thu duge N-acetyl
glucosamin. N-acety] glucosamin 1a thanh phén c6 trong c&u tao ciia streptomycin,
mét khang sinh duge dilng nhidu trong nganh Duge. Ti chitin ngudi ta d& tach
dugc chitosan ]am mang méng bdo quin rau qua, chita béng...
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Chuong 22

AMINOACID - PEPTID - PROTEIN

22.1. AMINOACID

22,1.1, Dinh nghia, phin loai

" Aminoacid hay acid amin la nhiing hdp chit hitu cd ma trong phan tu
ctia ching cé chiia hai loai nhém dinh chic chinh 14 nhém chie carboxyl
(-COOH) va nhém chic amino (—NHQ Sa luong hai loai nhém chitc nay c6 thé
14 mot hosic nhidu hon. Ngoii ra con ¢b thé c6 thém cic nhém chilc khac nhu
nhém chitc alcol (-OH), thioalcol (-SH)... Thianh phin nguyén t§ cta
aminoacid gédm ¢6 C, H, N, O v ¢6 thé c6 thém S.

Aminoacid va din chit cha ching la nhitng hgp chdt phé bign trong
thién nhién va c6 tAm quan trong d4c bist d6i véi su s6ng. Chc a-aminoacid 1a
thanh phén cd ban tao nén protein. Protein déng vai trd quan trong trong sy
hinh thanh, duy tri cdu trie va chife ning hoat déng clia cac hé théng séng.

Do c#u triic phan t, vi tri ctia nhém amino so véi nhém carboxyl cé thé
khac nhau. Da vio sit khiae nhau d6, ngudi ta phén loai aminoacid thanh cac
nhém sau:

- a-aminoacid: R-CHZ—CH2—¢H—COOH
NH,
p a
—~ B-aminoacid: R~-CH-CH,;-COOH
W
NH,

— y-aminoacid:
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. i 5§ 7 B
— 8-aminoeacid: R—CITH—CHfCHﬂ&HfCOOH

NH,
. . -] 5 Y B a '
- ©-aminoacid: R—(!?H-CHZ-CHZ—CHZ-CHZ-COOH
N}{G e ’

=
B 4

Ngudi ta dd phin lap duge trén 20 w-aminoacid tit cac dich thiy phan
protein thién nhién. Dya vao c&u tmic héa hoc, ngudi ta phin cic a-aminoacid
thién nhién thanh cic nhém chinh sau:

- Acid monoamino monocarboxylic: Céng thitc cdu tao ¢6 mot nhém amino
va mdt nhém carboxyl. :

Vidu:
a
CH;-CH-COOH Acid 2-amino propanoic
NH, (Alanin)
E‘HZ—COOH Acid 2-amino ethanoic
NH, (Glycin)

— Acid monoamino dicarboxylic hodc polycarboxylic: Cong thiic ciu tao cla
nhém nay ¢6 mét nhém amino va hai hofic nhiéu nhém carboxyl.

Vi du:
HOOC—CHZ—CHZ—(IZH—COOH Acid 2-amino pentandioic

NH, (Acid glutamic)
HOOC- CHZ—?H— COOH Acid 2-amino butandijoic
NH, '

— Hydroxy aminoacid: Cdéng thic cdu tao ngodi nhém amino va nhém
carboxyl ¢on c6 thém nhém hydroxy (-OH).

Vidu:
HO—@—CHZ—CH-COOH Acid 2-amino-3-p-hydroxy phenyl
IlTHZ propanoic (tyrosin)
HO—CHz—(FH—COOH Acid 2-amino-3-hydroxy
NH, propanoic (serin)
- Acid diamino hodc polyamino mono carboxylic: Cong thic cdu tao ¢b hai
hoje nhiu nhém amino v& mét nhém carboxyl.
Vi du:
H,N- CHZ—(CH2)3—(;.‘H— COOH Acid 2,6-diamino hexanoic
NH, (lysin) . http://tieulun.hopto.org



— Aminoacid di véng:
Vi du: N——CH,-CH-COOH
. |
4’\ _g NH, Histidin
¥

-

Sau diy 12 mot s§ a-aminoacid quan trong phén lap duge tit dich thiy
phén protein thién nhién.

Bang 22.1. Cong thitc va tén goi clia mdt s a-aminoacid

. — o & Pidm d3
STT Cong thirc cau tao Tén riéng ‘:I;tt M c;iér: g:;;")g
AmInoneld UG U e e e
1 [ Glyci y | 75 5,97
i !
NHZ ycin gly
CH;-CH-COCH )
2 | Alanin ala 89 6,0
NH,
CH;-CH-CH,-CH-COOH
3 Leucin leu | 131 5,98
3 NH,
4 SRS R e R Isoleuci he | 131 6,02
uc )
CH; NH, soleucin I
5 @CHZ_CH_: OOH Phenylalanin | phe | 165 55
2
g | o {H-GH-COOH vali 1| 117 6.0
H, NH, alin va !
Amincacidcdtivhacld ..
HOOC-CH,-CH-COCH { i
7 - (H Acid asp | 133 3,0
NH2 aspartic
HOOC-CH,-CH,- CH -COOH
8 Acid glutamic | glu | 147 3,2
NHZ
Aminoacidcdtinhbase =
H,N-CH,~(CH,);~CH-COOH
9 2 2,( D3 J - Lysin lys | 146 9.7
NH,
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are -4 2
STT Céng thire céu tao Ten riéng “:Let’ Moy oem gfﬁ?
Aminoacid df véng
—S~CH2 ~CH-COOH
10 L Histidin his {155 {7.6
................................................................................... | I S
11 ]?I COOH " [ Prolin pro 115 [6,3
H
7 CHy~GH-COOH
12 N NH, Tryptophan trp 204 |59
"
D4n chat cda aminoacid
13 H,N C—CHZ—(]:H,-COOH A 3 |54
n asn !
3 X, sparagi
HZN C—CHZ—CHZ"‘CH COCH )
14 Glutamin gln 146 |57
NH, .
IR Cystei cys 121 |50
S
T, ystein y I
CH,—S—CH,-CH,-CH-COOH _
16 | Methionin met | 149 |57
NH,
HO-CH,-CH-CCCH .
17 | Serin ser |105 |57
NH,
R e Threonin the |119 |56
H NH, reon | thr .
19 HO_@'CHZ‘?H'COOH Tyrosin tyr 1181 |57
20 HZN-(IZ—NH—(CHz)g,—(FH-COOH Argini 74 1108
rginin ar I
Nu NH, 9 g
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22.1.2. Danh phap, déng phan
22.1.2.1. Danh phdp
Co6 hai cach goi t&n aminoacid:

a. Tén riéng bay tén thudng goi (theo ngubdn gdc):

Vi du:
H,N-CH,-COCH Glycin (glycocol)
. CH3—(FH-COOH Alanin
NH,

b. Tén theo danh phdp quéc té:

Aminoacid duge coi nhu din chit clia acid carboxylic véi nhém th& amino
(-NH,). Vi viy tén ctia aminoacid dudc goi theo tén acid carboxylic tudng ting theo
danh phap quéc t& va thém tiép d4u ngit "amino” véi con s8 chi vi tri nhém amino.

Vi du:
H,N-CH,-COOH Acid amino ethanoic
3 2 1
CH3—(i3H— COOH Acid 2-amino propanoic
NH,

22.1.2.2. Déng phén
Do d4c diém c&u tao, aminoacid c6 céc loai ddng phan sau:
a. Péng phén cdu tao:
— Do cdu tao mach carbon:
Aminoacid CgH,,NO, cé hai ddng phan do cfu tao mach carbon:

CH;- CHZ—CHZ—(IZH—COOH Acid 2-amino pentanoic
. NH,
CH3—CH—(!3H—COOH Acid 2-amino 3-methyl butanoic
H; NH;
— Do vi tri nhém amino:

Aminoacid C,H,NO, c6 hai déng phan c&u tao do vi trf nhém amino trong
mach:

CH3—?H- COOH Acid 2-amino propanoic
NH,

(lle—CHz—COOH Acid 3-amino propanoic

NH,
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b. Péng phin quang hoce:

Aminoacid ¢é6 dbng phan quang hoc do c6 carbon bt ddi xing.

T&t ¢a céde o-aminoacid thién nhién trid aminoacid glycin
(H,N-CH,-COOH) déu c6 C, la carbon bat d8i xing va tudng tng véi cdu triic
cébng thie hinh chidu cha L-aldehyd glyceric. Vi-vay ngudi ta xép céc
a-aminoacid vao diy L va ta ¢é cac L-aminoacid tuong {ng v6i cdu tric sau:

CHO COOH
H H H,N H
,OH
L-aldehyd glyceric L-aminoacid

22.1.3. Phuong phap diéu ché

22.1.3.1. Thiy phdn protein

Khi thiy phan protein véi xic téc acid hay base va nhigt d¢ hodc thiy
phéin bing enzym sé thu dude mdt hén hgp cac a-aminoacid khé phén riéng.
Théng thudng dé phan riéng cic a-aminoacid tit hén hgp nhifu a-aminoacid
ngudi ta ding cic phuong phap sau: :
a. Phuong phdp Fischer:

Chuyén cic a-aminoacid trong hén hgp thanh ester cia aleol ethyhc vii
xide tac acid sau d6 ding kiém dic bidt dé giai phong cac ester tu do rdi cat
phin doan dé tach riéng cic ester va cuéi ciing la thiuy phén cic ester d& thu
dude a-aminoacid.

So d6 qua trinh phan tng nhu sau:

Cl khi
R—(IZH-COOH + C,H;0H -H——-—> R—?H-COOCzHS
NI'IZ NH3
(Hén hgpa-aminoacid) l OH"
HOH
R—([ZH—COOH *—(—j— R*(IZH—COOC2H5
NH NH
2 (Ag,0) 2

o-Aminoacid
b. Phuong phdp Darkin: -

Cho hén hgp cac a-aminoacid thu chIdc tit dich thuy phin protein tac
dung véi aleol benzylic (C;H,~CH,0OH) dé tach riéng cac acid monoamino
monocarboxylic tan trong alcol benzyhc ra khéi cic acid diamino dicarboxylic

khéng tan. Sau dé dung cdc phudng phap thich hdp dé tach riéng cac a-
aminoacid nhu cic phudng phap sau:

~ Dung nudc dé két tinh a-aminoacid it hogec khéng tan trong nude.
— Duing thude thit dic hiéu dé phat hién va tach nﬁﬂ%‘; Itieulun.hopto.org



— Ding phudng phép trac d6i ion.
— Dung cic phudng phép sic ky.
22.1.3.2. Phuong phdp téng hop
a. Téng hgp a-aminoacid:
- T cac a-halogenoacid:

R-CH-COOH + NH,

a-Halogenoacid

— Tit a-cetoacid:

NH,
———2—> R- CH coon
NaBH,
NH:
R'NHNH,
R-C-COOH —j
~NH-R'
o-Cetoacid Hydrazon
H,NOH
-OH.
Oxim

Phuong phép amin héa khit a-cetoacid it duge st dung d& diéu ché
a-aminoacid nhung né ¢6 y nghia thyc tidn 13 céc a-ammoamd thién nhién
duge tao thanh tit a-cetoacid bﬁng céc phan iing sinh tdng hdp xay ra trong cd

HCI khi
——

R-(;..‘H—COONH,;
N-‘HZ
H
R—?H-COOH
NH,
a-Aminoacid

[H]
R-C-COOH —» R-CH-COOH

2

H
R-C-COOH —[—-—1- R—(IZH-COOH

NH,
a-Aminoacid

thé séng véi cac xiic tac sinh téng hop khic nhau 14 cac enzym dac hiéu.

Qua trinh nay ciing ¢6 thé xay ra trong phong thi nghiém khi c6 xic tac

dic biét.
Vidu:

HOOC-CH,-C-COOH _—
Enzym

a-Cetoacid

HOOC—CHZ-(ITH-COOH

NH,
a-Aminoacid

(NADH: Nicotinamid adenin dinucleotid
enzym: L-glutamat dehydrogenase)

Bing phuong phép sinh tdng hdp c6 thé tdng hdp dude nhiéu a- ammoamd

khac nhau.
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Vi du:

HO—@—CHZ—(“Z—COOH — HO—@—CHZ—(IZH-COGH
NH;

HO 0 HO
L-dopa

L-dopa la mét a-aminoacid duge ding lam thidc chita bénh Parkinson va
gin ddy con dugc nghién ciu ding 1am thudc cai nghién ma tdy da duge sinh
téng hgp tit acid 8',4'-dihydroxy phenyl-2-oxo-propanoic.

— Téng hop Strecker:

Nam 1850, Strecker 44 phat minh ra phudng phép téng hdp a-aminoacid
di tit cAc aldehyd cong hop vdi HCN c6 mit NH, du (hodc véi NH,CN). Phuong
trinh ca phan dng nhu sau:

R-CHO + HCN — & p o —
(NH,C1/KCN) !l\IH
2
a-Aminonitril
TI:[%— R-CH-COOM
NH,
a-Aminoacid

Vi du:

NH
Or-avao M. ) gror —
0 NH,

H,0
W ©— CHZ—(FH—COOH
NH,

Phenylalanin (53%)

- Tit ester ¢6 chita nguyén tit hydro linh ddng (ester malonat, ester aceto
acetatethyl...): :
Tit diethyl malonat téng hgp acid aspartic:

COOC;H; COOCHs  \,cH.0H
CH, — H3C—(|2—-NH-J:H —
éOOCij d éO()CZ-H5
Diethyl malonat
OCHs [Hi1-CH,-COOCH [OOC:H;
H;C—g—NH— Nal  ——— S H,C-C-NH-C-CH,-COOC;H;
_ B | toocH;
+ Hzo N
S H,N-CH-CH,~COOH + CH;COOH + CH0OH + CO}
H )
Acid aspartic (55%)
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b. Téng hop faminoacid:

Phuong phap quan trong nhét 13 di tit cac acid chua no a-ethylenic cho
tac dung véi NH,; du. Phugng trinh phan dng nhu sau:

o NH3 B a
R-CH=CH-COCH —tﬂ—-—» R—(IZH-CHZ—COOH
Acida-ethylenic P NH,
B-Aminoacid

Ngoai ra ciing c6 thé diéu ch& B-aminoacid bing céch cho aldehyd ngung
tu véi acid malonic c6 mat dung dich NH; trong alcol.

COOH
NH,ROH
RCi iH -LRCHCH2COOH+HZO+COZ{ =
OOH NHZ

"¢. Téng hop y(8a..) aminoacid:
— Thudng ding cac phan dng déc bidt nhu tif cic oxim cla ceton vdéng qua
chuyén vi Beckmann:

CH, CHy
Cﬁz CH, NH,OH Cﬁ CHz
b, & - !
CH, (=0 H, Lon-on
2 Cﬁz
Cyclohexanon
CH;
/7 ~CH
H* cH, 2 H,0
- . =0 —_— HzN"‘(CHz)S—COOH
Chuyén vi Beckmann I + . : ,
2 _NH Acid g - amino caproic
CH,
- BAng phan iing ctia din chat halogen ctia acid carboxylic véi amoniac:
NH
X-CH,~(CHp)~COOH ——»  CH,~(CH,);~COOH
(NH,CI) I{IHZ

22.1.4, Tinh chit ciia aminoacid

Aminoacid 14 nhitng chat két tinh. Nhiéu aminoacid ¢é vi ngot. Trit
glycin (H,N-CH,-COOH), tt ca cic a-aminoacid déu c6 déng phin quang hoc
do ¢6 carbon bt d6i. C4c dong phédn ¢ta aminoacid kh4c nhau vé& tinh chét vat
1y nhu dd tan, nhiét d6 néng chdy va cic hing s8 vat 1y khac. V& cdu tao héa
hoc, trong phan it aminoacid c6 hai nhém chic cé tinh chat héa hoc khac
nhau: nhém —COOH cé tinh chit acid con nhém -NH, ¢6 tinh chit base nén
chc aminoacid thudng tén tai 8 dang muéi ndi. Do d6 cic aminoacid thudng c6
nhiét d6 néng chay cao, khéng bay hdi, khéng tan trong cic dung méi hitu cg.
Do dic diém céu tao, cic aminoacid cé nhiéu tinh chat héa hoc dic biét.
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22.1.4.1. Tinh chdt acid-base (tinh chit ludng tinh)

Miec dil aminoacid 6 chita déng thdi ca hai nhém chic cb tinh chdt khace
nhau: nhém ~COOH va nhém ~NH, nhung chung c6 mbt s8 tinh chat héa hoc
va vat 1y khong phii hop véi cdu tric nay thé hién & mét s8 diém sau:

— Cac ammoac;d 14 nhiing chat két tinh, khgng bay hoi, néng chay va phin
huy & nhiét ¢§ tudng déi cao.

Aminoacid khéng tan trong cic dung méi khéng phén cuyc nhu ether,
ether ddu hoa, benzen... nhung d& tan trong nudc.

— Dung dich aminoacid trong nudc c6 momen Iudng cuc cao.
Héng s phén ly acid va base ctia nhém —COOH va -NH, rit nhd.

Thi du: H,N-CH,COOH ¢6 K, = 1,6.10™ va K, = 2,5.10"* trong khi dé dsi
v0i céc acid carboxylic e6 K, ~ 10 ¢dn c4c amin no mach hd c6 K, ~ 10,

Tét ca cac tinh chat nay phit hop véi e4u trie ion lufng cuc clia aminoacid:

R—(I:'H—COOH R- CH Co0"
NI, . ’Hs
Amino acid Ton ludng cuc
‘ (mudi noi)

va nhu vay céc tinh ch&t vat 1y bét thucfng g trén nhu nhiét 46 néng
chdy, d6 tan momen ludng cuc... s& phit hdp véi tinh chit ctia mét mudi ndi va
chinh & dang mudi ndi sé 1am thay ddi gia trj K,, K, cia aminoacid ¢6 thé biéu
dién nhu sau:

HN-CH-COO' + H,0 == HO + HN-CH-C00"

H,0] [HzN—IEH—COO']

K‘ [Hﬁ-gﬂ-coo']

HN-CH-CO0' + H,0 == OH + H}ﬁ-EI{—COOH

[HO] [Hﬁ—EH—COOH]

E

Tuy la ion WiBng cyc nhung aminoacid van cé cac tinh chit chia nhém
carboxyl v& nhém amino nén thyc t& cé cin bing sau:

- H* + _ H* +
H,N-CH-COO =—> H;N-CH-COO0 =—=> H;N-CH-COOH.
~ ) OH" ﬁ OH~ 1&
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Trong dung dich acid, aminoacid & dang ion ludng cuc c6 thé nhan ;chém
proton dé tao thanh cation, con trong dung dich base, ion ludng cuc c6 thé mét
proton dé tao thanh anion:

— Aminoacid trong dung dich acid:

H,N“CH-COO' + H* —=»  H;N-CH-COOH

Dang cation
— Aminoacid trong dung dich base:

+ =
H;N-CH-COO + OH™ =——> HN-CH-COO + H,0

Dang anion

Ton carboxylat (-<COOQO") cé tinh ch&t base manh hdn nhém amino (-NH,)
do d6 trong dung dich acid, aminoacid d& nhan proton dé tao thanh cation, d&
mét proton trong dung dich base dé tao thanh anion. Vi vay aminoacid c6 thé
tdn tai & dang mudi ni hay dang cation, anion 1 tity theo pH méi trudng: néu -
mbi trudng c6 pH < pH, (pH ding dién) thi aminoacid tén tai & dang cation cdn
trong méi trudng c6 pH > pH, thi chiing tén tai 3 dang anion. Trong méi
trudng c6 pH = pH; thi ching tdn tai § dang muéi néi (ion ludng cyc). Cac dang
nay luén hd bién cho nhau va ham ligng tuong d6i ctia mdi dang phu thude
vao pH méi trudng:

OH- ] - ]
H,N-CH-COOH ~——= H;N-CH-CO0' . ~2= H,N-CH-COO
H* ) H*
Dang cation Dang ludng cuc Dang anion
(pH <pH,) (pH = pH;) (pH > pH;)

Nhu viy & pH < pH, aminoacid tén tai cht y&u d dang acid lién h¢p (dang
cation), & pH > pH, chiing tén tai chii yéu d dang base lién h¢p (dang anion),
con & pH d4c biét (pH,) aminoacid ¢6 su cin bing gilta dang cation va anion:
néng d6 cation bdng néng d9 anion, khi dé aminoacid tén tai & dang muéi néi
(dang ion ludng cuc), pH dé goi 1a "pH déng dién" hay diém ding dién cia
aminoacid va duge ky hiéu la pH,.

Diém ding dién ctia aminoacid duge biéu thi bing c6ng thic:
pKl + pr

2
Trong dé: - pH; 14 diém ding dién ctia aminoacid.

- pK, 12 pK acid va pK, la pK base clia aminoacid.
M&5i aminoacid ¢6 diém ding di¢n khac nhau (xem Bang 22.1).
& diém ding dién, do hoa tan trong nudc clia aminoacid 1a t8i thidu va

tai pH d6 aminoacid c6 néng a8 cation bdng néng d4 anion.
http://tieulun.hopto.org
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22.1.4.2. Cde phdn itng ciia nhém carboxyl

a. Tao muét vdi base:
Ngoai phén ting tao mudi vdi base nhu céc acid carboxylic théng thudng,
cAc aminoacid cén tao mudi phite ndi véi cac cation kim loai néng.

Khi cho a-aminoacid tac dung véi dung dich CuSO, s& tao muéi phte két

" tinh tinh thé xanh tim trong dé déng c6 lién ké&t phdi tri v6i nhém amino tao

thanh ion phitc tuong tu phic clia ion déng 2 (Cu) v6i NH, trong thude thi
Schweitzer (hoa tan Cu(OH),/NH,OH):

2R-CH-COOH + CuSO; —» (]:H H o1
] |
NH, R-CH-

b. Tao ester vdi alcol c6 mdt acid vé co:

HN-CH-COOH  + CH,OH HA [Hsir—CH-cooczﬂs] cr
T |
1Ag20
H,0 + AgCl + HN-CH-COOCH;
R

Céc ester methyl va ethyl clia aminoacid déu 1a chat 16ng dé tach riéng &
diéu kién 4p sudt thdp.
¢. Tde dung vdi PCls tao dén chét halogenid acid:
H,N-CH-COOH + PCl, —> [H31:T—CH—COC1] cl” + POQ,

Dy la chat khéng bén, tén tai § thé musi.

d. Phdn ing loai nhém CO, (decarboxyl héa):
HN-CH-COOH ~——  HN-CH, + COf
R

22.1.4.3. Cdc phdn ing cia nhém amino

Aminoacid ¢ kha ning tao mubi véi acid v6 cd nhu cac hop chit amin
théng thudng:
a. Phdn ting vdi acid nitrd (HNQO,):

Nhém NH, ctia aminoacid khi phan ing véi HNO, s& tao thanh hgp
chit diazoic mach hd khéng bén bi phan hily tao thanh hydroxy acid va giai

héng N,:
pRong Nz http://tieulun.hopto.org



H.N-CH-COOH + HNO, —> HO—N:Nv(,ZH—COOH]
jod
Hop chit diazoic

/

-~ N} + HO-CH-COOH

b. Phan ung alkyl héa:

Aminoacid cho phan fing véi tac nhan alkyl hé a nhu alkyl halogenid,
alkyl sulfat... tao thanh din chit N-alkyl héa cia aminoacid:

H,N-CH-COOH + RX — [Hzir—CH—COOH]X*

~Vidu:
H,N-CH,-COOH + CH] —> HN-CH,-COO~ + HI
u,
Sacozin

Sacozin cé trong thanh phin clia mét s§ protid.
Né&u thita CH,I — phan tng alkyl héa tiép tuc:
H,N-CH,-COO" + CHJI —» (CHy);N-CH,-COO"
SZcozin Betain
¢. Phdn ing acyl hoa:

Aminoacid khi phan ting vdi cic din chdt cta acid (halogenid acid,
anhydrid acid) c6 m4t xic tic base s& tao thanh din chit N-acyl héa:

............. -~

Reod. £ By cg-coon —HS.  Rrco-NH-CH-COOH
H ﬁ + NaOH

Phan ving nay duge sit dung trong téng hdp peptid.
d. Phdn itng tgo imin vdi cde hgp chdt carbonyl:

R'—(I:{t_'{_'_'_{'_'_i_i_'z';N~CH~c00H —>  R—(=N-CH-COOH
Imin
Phan itng nay ting dung dé khoa nhém NH, ctta aminoacid trong phuong
phép dinh lugng nhém carboxyl ctia aminoacid.
e. Phdn itng vdi thuée thi ninhydrin:

Ninhydrin 14 mét thudc thit dé dinh tinh va dinh lugng a-aminoacid. Co

ché clla phan tng nhu sau: http://tieulun.hopto.org



0 0
o ¢
N oy -H,0 ~ 3
,C30 + HN-CH-COOH — _C=N-CH-COCH
¢ T
o s G-Aminoacid . 6
Ninhydrin

9
to @:é\ H ~
— C
(-CO,) ¢~ "N=CH-R ¢
8 ‘ 6

Phitc mau xanh tim

Nh3 su c6 mit ciia hé lién hdp ma sin phdm tao thanh c6 mau xanh tim
dac trung. Dya vdo cudng d6 mau ma c6 thé xdc dinh dude ham lugng
aminoacid trong dung dich. Vi vay phan dng clla a-aminoacid vdi thude thi

ninhydrin duge st dung d€ dinh tinh, dinh lugng céc a-aminoacid.

22.1.4.4. Phdn ting do sy tham gia ciia cd hai nhém carboxyl va amino

Trong nhém nay quan trong nhit 14 phan dng dun néng cic aminoacid.

a. a-aminoacid:

Khi dun néng loai nude gitta hai phén i tao thanh peptid vong 1a din

chat dicetopiperazin:

0 ————
__R—CH—&{OH}'
[k
{ HO+-C—CH-R

C=02

b. paminoacid:

R-CH-C”O
-2H,0 :
_C—CH-R
‘4
o

Khi dun néng s& loai NH; tao thanh acid khéng no a-ethylenic:
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- NH
R- CH—-CH—COOH ——P——B* R-CH=CH-COOH

i, Hj . Acida-ethylenic

¢. Cde ammoaczd ¢6 nhém amino 0 edch xa nhom carboxyl nhu 3 & w-aminoacid:

Dé bi loa1 nude khi dun néng va déng vong néi phin tit tao thanh cac
amid néi goi 12 "lactam".

— y-aminoacid — y-lactam (amid ndi véng 5 canh):
'~ R—CH—CH,
R-CH-CHj-CHy-C=0  ~—22, N bw
-CH-CH,—CH,—C=
?f_*______.z__;_.%_é__ v e
HNH__— OHl g
y-Aminoacid -Y.Lactam
Vidu:
C}{z G’L
-H,0

?‘?_2___9?_{_@_9@2 g‘ B Ll g/

Acid y-amino butyric Butyro lactam
- 8-aminoacid — 3-lactam (amid néi véng 6 canh);
- ®-aminoacid — o-lactam (amid néi vong 7 canh)
22.1.4.5. Cdc phdn itng ddc biét ciia mét 86 aminoacid
a. Cdc aminoacid ¢é chita Iy huynh:
Cho mau den khi tac dung vdéi Pb*/OH".

Vi du: .
Cystein: HS- CHz—gH- COOH
NH,
Methionin: CH3_ S- CI'IZ_ CI'IZ— (FH— COOH
NH,

b. Cdc aminoacid cé chita nhén phenol:
Cho mau héng véi hén hgp Hg(NO,), + Hg(NO,),.

Vi du:
Tyrosin: HO—@— CHz-C'fH-COOH
NH,
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c. Cde aminoacid ¢6 chita nhdn benzen:
Cho mau vang khi tic dyng véi HNO, dic.
Vi du:”

Phenylalanip: @‘CHZ'(FH' COOH ..
NH, '

d. Cde aminoacid c6 chita nhén indol:
Cho mau xanh tim véi aldehyd oxalic (HOOC-CHO).

Vidu:
Tryptophan: ©j~CH2—CH—COOH :
|
E NH2

e. Aminoacid cé chita nhdn imidazol:

Téac dung véi acid diazobenzen sulfonic tao hgp chit azo cé mau d6 anh dio.
Vi du:
N-—~CH,~CH-COOH
Histidin: Q;\S NH,
H

g. Phdn itng dudi tde dung ctia enzym:

Khi oxy héa bing tic nhin oxy héa hodc enzym, cac aminoacid bi loai
nhém NH, tao thanh cetoacid: -

R-CH-COOH O R-C-COOH + NH.}
I Enzym :
NH;.
a~-Aminoacid o-Cetoacid
Sau 46 cetoacid bi loai -CO, — aldehyd:
- CO!

R-C-COOH  ——2»  RCHO + Co,t

22.2. PEPTID
22.2.1. Dinh nghia va phén loai

Peptid 14 cic hgp chét cd nhém chitc amld dudgc tao ra bing phan ing loai
nude giita nhém amino va nhém carboxyl ctia cic phén tit aminoacid. L1en k&t
amid -g-NH— duge goi 1a lidn két peptid.
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Tay thudc s6 gdc aminoacid cé trong phén t, ngudi ta phan chia peptid
thanh cac loai: dipeptid, tripeptid..., polypeptid. Theo quy uéc, cac peptid ¢ phan
tt lugng dén 10.000 14 polypeptid, con peptid ¢6 phan ti lugng 16n hon 1a protein.

Vi du:

= " 7 I
H;N-CH,~C-NH-CH,COO"  H;N-CH,- é—NH CH-C-NHCH-COO'

Glycylglycin CH,; CH2 CgHs
Gly - Gly Glycilalanyl phenylalanin
‘(Dipeptid) Gly - Ala - Phe
(Tripeptid)

0 o) |
H,N-CH-C—~(NH-CH-{-), NH-CH-COO"
R R R

(Polypeptid)
Khi thiiy phan peptid s& thu duge nhiing phén td a-aminoacid.
22.2.2, Cdu triic cia peptid
Trong c&u tric ctia peptid, mét nhém carboxyl ctia phén tit a-aminoacid
thit nhit két hop véi nhém amino cia phéan i1 thit hai... va cit nhu vay tao
thanh chudi peptid cé thé cé tit hai d&n hang —
ngan aminoacid két hgp goi 14 cac polypeptid. H g i i 2

Protid 13 nhiing peptid c¢6 phén ti lugng /,,(N SN N
1én. Bing phuodng phap vat 1y da xac dinh X o 3
dudc lién két peptid cé céu tao phing va c¢6 H
cfu hinh trans: Irang  Irans

C6 mét s§ aminoacid c6 hai nhém amino (-NH,), hai nhém carboxyl
(~COOH) hodc c6 thém céc nhém khéce nhu ~OH, -SH... trong gbc R 12 ¢d sé
lam cho cAu tric ctia peptid ¢6 hinh dang khac nhau. Viéc xac dinh céu tride
clia peptn:l dya vio s6 don phan két hdp, trinh tu k&t hgp cia cic don phé.n
cfu tao cia don phﬁn ngu:di ta c6 thé dung cac phudng phap khac nhau dé
x4c dinh céc gdc cudi mach clia peptid nhu -NH,, —-COOH:

- Nhém carboxyl (-COOH) tu do & cudi mach c6 thé xac dinh nhd enzym
carboxylpeptidase (enzym nay cé trong rudt nguoi va dong vat).

— Nhém amino (-NH,} td do d cuédi mach xac dinh bing thudec thu
9,4-dinitroflorobenzen (Q,N),~C.H,F hoéc v6i hop chat phenyliso
thiocyanat (C;HNCS).

Ngoai ra c6 thé dung phuong phép thily phén ting phén d€ xé4c dinh s6
lugng va trat tu x&p x&p cac aminoacid trong phén ti ciia peptid.

Dé chi rd cdu tao clia peptid ngudi ta dung chﬁ "H" 4€ chi nhém -NH, tu
do & cudi mach, cén nhém carhoxy] ty do & cudi mach duge chi bz‘ing nhém
"OH" kém véi tén viét tit cla cac ammoamd thanh phan tuong Gng.
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""" - _CH,
: 2 CH\CI—Is
glycin - leuxin (H-gly-leu-OH)
- {HN}-CH,-CO-NH-CH{GO0H]
H,
glycin - alanin (H-gly-ala-OH)

Peptid déng vai tré quan trong trong sinh hoc va y hoc. Nhifu néi tist t5

1a nhiing polypeptid nhu oxytoxin, ACTH... cling c¢6 mét s& khang sinh la
peptid nhu gramicidin 8.,

22.2.3. Tong hop peptid

Trong thién nhién, céc peptid duge tao thanh nhd cac phan itng sinh tdng
hop xay ra trong co thé séng. Dua vao cdu tric ciia peptid thign nhién ngudi ta
da tién hanh téng hgp thanh céng nhidu peptid bing cAch k&t hop cac phén tit
aminoacid tao lién két peptid.

Qua trinh t8ng hgp peptid dua trén nguyén téc cfia phan tng diéu ché&
cle amid thé: _

R-F-—X + H)N-R’ —_— R-C-NH-R'

Amid the
Nhung v&n dé téng hgp peptid phic tap hon nhiéuy, cac peptid duge tao
thanh tif cic don phén 1a nhitng phan t& aminoacid ma ban thin chiing vita cé
nhém amino vita ¢é nhém carboxyl. Vi vay ching cé thé lién k&t véi nhau tao
lién két peptid theo cAc trinh tu két hgp khac nhau. K&t qua thu duge cc
peptid khac nhau.
Vi dw tY hai aminoacid 1z alanin ( CHs-CH-COOH ) va glycin

NH.
(H,N-CH,~-COOH) c6 thé tao thanh hai peptid khée nhau?

CH;-CH-COOH + H,N-CH,~COOH

alj?nzin - glycin
CH3-(!3H—CO—NH—CH2-COOH ’ CH;-—(IIH-COOH
NHZ J NI'I“OO‘CHZ—NHZ
alanin - glycin glycin - alanin ’

(H-ala-gly-OH) (H-gly-diit@Hiieulun.hopto.org



Do d6 tity theo yéu cdu ma ngudi ta phai tién hanh bao vé cac nhém amino va
carboxyl cdn thist trude khi tac Lén két peptid. Sau khi tao duge lién két peptid sé
dung phin ting héa hoc dé gidi phéng céc nhém amino va carboxyl tu do.

Trong téng hop peptid thudng ngudi ta bdo vé& nhém amino bing phan
ing véi tert-bugyldicarbonat ((CH,);COCQO),0 va sau phan tng tao lién két
peptid s& giai phéng nhém amino ty do bing phdn tng véi mét acid manh nhu
acid trifloacetic (CF;COOH).

Vi du:
o
H,N-CH,-COOH + (H;C-C-0~-0),0 —_—
, i .

CI-IS +CF3"'COOH
— H;C—(:J—O—C—NH—CHZ—COOH ——

CH,
CH;,3

|
—= H,N-CH,-COOH + H,C-C-O-COCH
3

Con nhém —-COOH bio vé bing phan tng ester héa véi alcol (alcol bac
mét mach hé ho#c thom). Khi phdn dng két thdc, thuy phén ester sé& giai
phéng duge nhém —COOH ty do.

Vidu:

HCl
- HN-CH-COOH + CH,0H ——— H,N-CH-COOCH;
3 ’ 3
_ Alanin methyl ester
OH"
—>»= HN-CH-COOH + CH;OH
H,0 (IJH3 :

HCl
- HN-CH-COOH + GHCH,0H —> HN-CH-COOCH,~CgHs

3 3
Alanin benzyl ester

OH
—>  HN-CH-COOH + GCH,CH,0H

H,0 ]

Dé tao lién két peptid thutng ngusi ta dang mét chat c6 kha ning it nude
manh nhut carbediimid (R-N=C=N-R). Vi du: dicyclochexyl carbodiimid (DCC).

Nhu vy qué trinh téng hop peptid s& gdm céc giai doan saw:
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- Bao vé cac nhém amino va carboxyl cin thiét.

Tao lién két peptid. 7

- (Giai phéng cdc nhém amino va carboxyl ciia peptid.

Vi du: téng hdp alanin-glycin gdm céc giai‘doan sau:
Giai doan 1: bao vé cdc nhém -NH, va -COOH can thiét:

i

ci,
+ HN-CH-COOH + (H,C-C-0-C0),0 —>
H, 3

CH,
— Hsc—(::-o-lc-NH-cI:H—COOH
CH, CH,

+
+ HN-CH,-COOH + CHOH —»  H,N-CH,-COOCH,

~ Giai doan 2: tao lién két peptid: ¢6 mit chat xde tac hiit nuée manh:

. CH, |
H,C-C-O-C-NH-CH-COOH ~ +  H;N-CH,-COOCH;

o O CH

l DCC

CH3 -

H,C-C- O~ C-NH- CH- CO-NH- CHy~COOCH;
n, 6 O

~ Giai doan 3: gidi phéng cAc nhém amino va carboxyl tu do ctia peptid:

+ (iai phéng nhém amino:

CH;
H3C—(1_:-O—IC—NI{-CH-CO-N-H-CHZ—COOCH_3 + CF,COOH
3 3
—_— H2N~(IZH—C0—NH-CH2—COOCH3
CH;
+ Giai phéng nhém carboxyl:

OH"

HN-CH-CO-NH-CH-COOCH; + HO  ——

CH,
— HZN—(‘ZH—CO—NH—CHfCOOH
CH;  http:/tieulun.hopto.org



Tu ndm 1890, sau céng trinh téng hop peptid cia Fischer, ngudi ta da
téng hop duge nhidu peptid khac nhau. Nam 1965, cac nha khoa hoc Trung
Quéc da téng hop thanh céng mét s& néi tiét t5 ¢6 trong dich tuy nhut insulin
gém 51 a-aminoacid k&t hgp. Ngiy nay, peptid khong nhiing chi duge sinh
téng hgp trong thién nhién ma ngudi ta da téng hop duge né theo ¥ muén dé
phuc vu cho d#i s6ng con ngusi. }

22.3. PROTEIN

22.3.1. Dinh nghia, phén loai .

Protein 12 thanh phén chid y&u clia nguyén sinh chét trong t& bao séng.
N6 c6 trong moi bd phan cla cd thé déng vat va thuc vat. Cac enzym cb trong
cd thé sdng vé ban chét ciing 14 protein,

C6 thé néi protein gin lién véi sy sdng, & dau cé sy song thi & dé 6
protein. N6 1a nén ting vé cfu tric va chite ning ctia cd thé sinh vat, c6 gi tri
rét 16n d8i véi su s6ng ctia sinh vat.

Protein 12 loai hop chét cao phén tit ¢6 c&u tric rat phtc tap. Thanh
phén nguyén t& ctia protein gdm c6 carbon chiém t¥ 18 gan 52%, hydro 1a 7%,
oxy gin 22%, nits 12 16%, ngodi ra con cé6 mét s8 nguyén t§ khic véi Iugng nhé
c6 thé 1a S, Mn, Fe, Ca, Zn, Co... Khdi lugng phén tit cla protein rat 14n, gém
tit hing van d&€n hang triéu don vi carbon (vi du: hemoglobin 12 mét protein
gdm téi 67.000 don vi, cén albumin c6 trong léng tréng tring khoang 44.000
don vi..). .

Khi thiy phan protein bdng acid s& thu duge hén hdp cic a-aminoacid
khéc nhau va cic thanh phén khac khéng phai aminoacid nhu chit mau,
dudng, muéi khoéng... con khi thiy phan bdng enzym <& thu dude pepton cd
khéi lugng phén tit nhd hdn protein, sau d6 pepton thay phén tiép:

. Enzym : . Lo
Protein ——— Pepton —— Polypeptid —— o-Aminoacid

Pepton khéc protein 12 né khéng bj tfia béi dung dich amoni sulfat nhu protein.
Cé6 thé phan loai protein theo cdu tao va hinh dang.

22.3.1.1. Phén logi protein theo cdu tgo
C6 hai logi protein khéc nhau 1a protein don gidn va protein phitc tap.

a. Protein don gidn:

Khi thiy phan chi tao thanh hén hgp céc aminoacid. Nhém niy gém céc
protein ma phén tit chi cAu tao bdi cie aminoacid va din chét clia chiing. Sau
déy 13 mot s nhém protein don gidn:

~ Albumin: c6 trong léng tréng tring, céc dich va md sinh vat. Albumin
hoa tan duge trong nudc, bj déng vén bédi nhiét va bi két tla bdi dung

ich NaCl bao hoa.
B http://tieulun.hopto.org



Vi du: long .trzfmg tring.

— Globulin: ¢6 tr"bng méu, md va dich sinh vit. Nhém nay khéng tan trong
nudc tinh khiét, bi déng vén bdi nhiét.
Vi du: globulin huy&t thanh. )

— Glutelin: tan trong dung dich acid va base Ioang, bi déng vén béi nhiét.
Vi du: gluten cta Ida mi.

— Prolamin: tan trong alcol ethylic 70 — 80°, Khéng tan trong alecol cao db,
nude hode cdc dung méi hitu cd khac.
Vi du: zein ctia ngd, gliadin cfia lia mi. *

— Albuminoid: khéng tan trong cac dung mdi trung tinh, acid, base.
Vi du: keratin, colagen.

— Histon: tan trong nude, tan trong dung dich acid ledng, khéng tan trong
amoni hydroxyd lodng, khéng bi d6ng vén bdi nhiét.

Vi du: céc histon ctia nhéan t& bao.
" b. Protein phite tap (protein lién hgp): * -

Protein phitc tap khi thily phén tao ra cdc aminoacid va céc thanh phén
khéc goi 1a phi protein nhu cac acid nucleic, lipid, glucid...

Protein phitc tap cé thé phan thanh cic nhém sau:

— Nucleoprotein: ngoai protein con cb acid nucleie.
Vi du: nuclein.

— Glycoprotein va mucoprotein: ngoai protein con cé carbohydrat.
Vi du: protein huyét thanh.

— Phosphoprotein: gém protein k&t hgp véi acid phosphoric.
Vi du: casein.

— Chromoprotein: ngoai protein cdn c6 thém cée ch&t mau.
Vi du: hemoglobin.

~ Lipoprotein: gém proteiﬁ k&t hgp vdi lipid trung tinh (triglycerid).
Vi du: plasma B-lipoprotein.

- Metaloprotein: ngoai protein con c6 thém cac kim loai nhu Fe, Cu...
Vi du: ceruloplasmin.
Sau day 1a mot s& protem phiic tap (protein lién hdp)
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Bang 22.2, M6t s6 protein lién hop

S| prtnpnatn | R e e o o)
Glycoprotein: _
s y-globutin * Carbohydrat 10
- Carboxypeptid Carbohydrat 17
oo S Interferan Carbohydrat = e e
Lipoprotein:
2 - Plasma B-lipoprotein Crza't béo, cholesterot | 1 B O _________________
Nucleoprotein:
3 | - Tobacomosaic virus Acid ribonucleic 5
- Ribosomal protein 4, Acidribonucleic | | &
4 Pheosphoprotein:
________ -Casein ......|Esterphosphat b A
Metaloprotein:
5 | -Feritin Sét oxyd 23
- Hemoglobin Fe 0,3

22.3.1.2. Phén logi protein theo hinh dang

Khi nghién cttu ciu tric ciia nhiéu loai protein bing cie phuong phip
khac nhau nhu phudng phap chigt quang, nhidu xa tia X, kinh hién vi dién
tif... ngudi ta phan protein thanh hai nhém chinh 14 protein hinh ciu (globular
protein) va protein hinh sgi (fibro protein). Ngodi ra ¢dn ¢6 mdt dang dic biét
goi 1a colagen. .
Bang 22.3. Phan loai protein theo hinh dang

STT Tén protein M5 ta cy thd
1 Fibro_protain (protein hinh soi, khéng tan):
- o keratin Tée, 16ng, da, xudng
- Elastin M& lign két dan hdi
2 Globularprotein (protein hinh cu, tan dugc)
- Insulin Hormon kiém tra chuyén héa glucose
- Lysozym Enzym thdy phan
- Ribonuclease Enzym kiém tra qué trinh téng hgp ARN
- Imunoglobulin Protein [ién quan d&n d4p ing mién dich
- Myoglobin Protein lién quan dén sy van chuyén oxy
3 |Colagen M4 lign két, gan

22.3.2. C4u tric clia protein

" C4u triic héa hoe cﬁa'protein rit phitc tap. Dya vao mic d§ phic tap ciia
chiing ma c6 thé phén protein thanh bén nhém tuy theo cfu tao, s& higng va
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thi tu sap x€p clia cac phén td aminoacid trong chum polypeptid 1a cdu tric
bac 1, 2, 3, 4. g

22.8.2.1. Cdu triic bac 1

Cac aminoacid k&t hop tao thanh chudi polypeptid theo mét trinh tif nhat
dinh.

Hién nay di thiét lap dudc cfu tric bac 1 ctia nhifu protein. Protein ¢
mach ngén nhat 1 ti 20 dén 100 aminoacid két hop. Da sd protein ¢6 s8 géc
aminoacid tit 100 dén 500 aminoacid két hgp.

Cdu hinh khéng gian cta lién két peptid va chudi peptid c6 thé duge md
ta nhu sau: ‘

B6n nguyén ti clia lién k&t peptid nhut “g—l}T— va hai nguyén td carbon

H
o nim trong cling mét mat phing, trong d6é nguyén it oxy va hydro & vi tri
trans so véi C-N, con cac mach bén (R,, R,...) § vi tri irans ndm ngoai mach
polypeptid. Chi cé céc lidn ké&t ddn giita carbon va carbon a, gidia N va carbon
o 13 ¢6 kha ning quay tuy do véi cic géc xodn ¢ va y xung quanh carbon a.
Duéi déy 1a sd db céu tric khéng gian cia mét manh chudi a-L-polypeptid 6
cdu trace bac 1:

H R..~ \ r,‘ ~. H R3

o e ~,
" } li AR
\ s ‘. I 0 RN
S\ - J N
\“
"\

(]

N /\\cy W%\/ N
I AT

l

I

i
./
(W4 Nt
Vv ~

~ ° -
Trong lién két peptid, d6 dai lién k&t >C-N bing 1,32 A ngin hon binh
thudng (1,47A), con do dai lin két >C=0 bing 1,24Alai ngén hon so véi

>C=0 binh thudng (1,25A). Vi vay lién két peptid rit bén do sy céng hudng
cua hai dang mesomer khéng hoat quang:

—(!".'—IINT— —_— —C=N—
& oH

C&u triic bae 1 cha protein cho bi&t quan hé ho hang va lich st tién héa

cla thé gidi sinh vat. _
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22.3.2.2, Cdu triic bdc 2

La cdu tric do sy sép x&p ¢6 tinh ch&t chu ky ctia chudi polypeptid. Cdu
trie bac 2 clia protein c6 hai loai xodn a va g&p nép B.

Do céc nguyén tit carbon o ¢6 thé quay tu do xung quanh tryc lién ké;t
don ctia mack 1am cho chudi polypeptid ¢ nhidu cich sip xép, nhidu hinh thé.
Cac hinh thé nay phu thude vao nhiéu yéu t8 nhu 46 dai, géc lién két...

a. Cdu triic xodn

La cdu tric e6 trat tu, rit bén viing, tuong tu 16 xo, dude én dinh nhd
nhitng lién két hydro gifta cde nhém —-NH va >C=0 ctia chudi peptid véi nhau.

D4y 14 c4u tric xodn a do Pauling dua ra déi véi a-keratin ¢6 trong léng,
téc, chit siing...

) Hinh 22.1. C4u triic cla a-keratin
http://tieulun.hopto.org



P16 bén cua cdu tric xodn o phu thudc vao nhifu y&u 18 trong dé cb su
phu thuéc vio ban chit clia cdc aminoacid.

Ngoii c&u tric xodn a thi cdn ¢6 mét s8 cdu trie xodn khée it gip hon
nhu xo04n a,, xo4n y...

b. Cdu tric gép nép b

Ciu tric g&p nép B c6 hinh chit chi, ching duge én dinh nha cac lién két
hydro gita nhém -NH va nhém >C=0 trong chudi peptid nhung c¢é cfu tao
chudi thing, khéng xoin nhir a.

Duéi day 1a cau tric chudi polypeptid & dang phéng:

H O gy

N &
7 \ C/ \
H ! R

¥
1
]
1
)
¥
1
I

4——7,2A _—

 Céc mach hay kéo dai doec v8i nhau va tao thanh nhing mach phing. Méi
mach duge lién két v6i hai mach bén nhd lién két hydro:

HR@IEIHR

AN Ve N /
N C
H‘@(Rg

C=0----T—2,

Trong khong g1an viée phén b cic nhém nhénh véi kich thuoc trung
binh va nhd ¢6 thé bi uén nhe mach polypeptid:
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Sau day 1a cfu triic ctia B-fibroin:

Hinh 22.2. C4u triic b4c 2 gap nép P trong si fibroin.
. C#u triic béc 2 gém xodn « va gip nép P c6 thé chuyén héa cho nhau tuy
theo diéu kién.
Vi du: miozin, mdt protein dang sgi clia bip thit cé ciu triic xoén o, cb
thé th&y réng khi co bip thit s& kém theo viéc chuyén thuan nghich cfu tric o
thanh p.

22.3.2.3. Cdu tric bdc 3

Céc protein hinh cdu ¢6 cdu triic bac 3. Khac véi bac 2, trong céu triic bac
3, sy 8n dinh clia phan tl chii y&u 13 do cac tudng téc ky nude quyét dinh sau
d6 mdi dén céc lién két hydro.

Duéi diy 1a cdu triic bac 3 ctia mioglobin:

Hinh 22.3. C4u fric clia mioglobin.
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22.3.2.4, Céu iric bac 4

Cau tric bae 4,.cﬁa protein chifa tit hai chudi peptid tré 1én. V& mat cdu
triic héa hoe, nd gidng véi cdu tric bac 3 nhung giita cic phan ti khac nhau
xudt hién cac Iuc hit. N6 c6 thé tao thanh do phan tlt protein cé cau trie bac 3
lign k6t v4i cau tric bst 2 xoén o hodc g&p nép B

22.3.3. Phan lip protein

Protein d& phan lap khéi céc chat c6 trong co thé sdng nhu lipid,
carbohydrat... nhung rat khé tinh ch€ va tich riéng. Khi dun néng véi dung
méi hitu cd hodc dung dich kiém thi né d& bi phan huay.

Thudng ngudi ta phan lap protein bing cach chiét véi dung méi 1a dung
dich NaCl lodng, d6i khi bing cic dung méi hitu cd cb khé ning tan trong nudc
nhu aceton, glycerin...,, sau d6 loc qua méang celophan thi protein sé& cdn lai trén
mang celophan. Dung dich protein khi thém ch4t dién ly sé két tiia duge protein.

22.3.4. Tinh chat ctia protein

Protein 1a hgp chét cao phén tit, duge ciu tao tit cAc tiéu phan keo ¢b kich
thudc nhd khodng 0,001 mm, khuyéch tan cham trong dung dich va khéng qua
dugc mé.ng ban th&m (celophan). Sau day 14 mét s& tinh chit chinh clia protein:

22.3.4.1. Tinh chdt luéng tinh

Dién tich cua protein phu thuéc vao pH méi trudng chia protein dé. Tai
diém ding dién (pH,) protein tén tai & dang ion ludng cuc vél khéng bi d1
chuyén trong dién trudng. Ngudi ta dng dung tinh chat nay cla protein dé
phén tich dién di cac protein.

Duéi day la gia tri pH ding dién clia mot s8 protein.

Bang 22.4. pH d&ng dign (pHi) clia mot s6 protein

56 tha ty Protein pHi
1 Pepsin 1,0
2 Albumin 16ng trdng trimg 48
3 Cazein 4,7
4 Gelatin 49
5 Globulin ) 52
6 Hemoglobin 6,8
7 Ribonuclease 7.8
8 Tripxin 10,5
9 Prolamin 12,0

22.3.4.2. Su bién tinh cua protein

Da s cac protein cb kha ning tan trong dung dich NaCl lodng. Trong
dung dich, protein tao dung dich keo. http://tieulun.hopto.org



Khi protein chiu tic déng clia cac y&u t§ vat Iy nhu nhiét d6 cao, 4p suit,
tia t ngoai... thi protein sé thay d6i tinh ch4t, 1am giam hodc mat hoat tinh
sinh hoc. Khi d6 ngudi ta goi 1A protein bi bién tinh. Sy bién tinh ciing giy ra
nhiing thay d6i sdu sic trong protein va cé thé 1am m4&t hoat tinh sinh hoc cta
chiing.”

22.3.4.3. Mgt s6' phdn ting tgo mdu clia protein
a. Phdn tng tgo mdu vang vdi HNO,:

Khi thém acid nitric dic vao dung dich protein va dun néng thiy cé mau
vang xuét hién 14 sdn phdm polynitro thu duge trong qua trinh nitro héa nhan
thom trong protein.

b. Phdn ing vdi CuSO,;

Protein khi tée dung véi dung dich CuSO, trong méi trudng kiém s& tao
mau khéie nhau tit xanh tim dén 48 tim tuy theo cAu tao cia protein. Phan
\ing ndy c6 tén 12 phan ting biuré, duge ding dé xac dinh céc hdp chit c6 lién
k&t peptid. Dipeptid cho mau xanh tim, tripeptid cho mau tfm, con tetrapeptid
trd 1én cho mau d6 tim. Phan iing dudc sit dung dé nhin biét protein.

22.3.4.4. Enzym va coenzym

Enzym 12 nhiing protein dic hiéu c6 kha ning xic tic cho cic phan tng
chuyén héa trong t& bao séng.

Enzym c6 tinh ch4t d#c hiéu. M8i enzym chi tac dung véi mét loai cd chit
va chi hoat déng trong nhitng diédu kién nhat dinh.

Nhiéu enzym chi tidc dung né&u c6 sy tham gia ctia mét chit khong phiila
protein duge goi 13 coenzym.

Coenzym thudng khéng dic hiéu, c6 thé phdi hop hoat déng véi nhidu
enzym trén nhidu cd chit khac nhau.

Mét 56 loai enzym chinh ma chiing ta hay gip nhu enzym Pydrolase (gly
phan dng thiy phan), enzym transferase (gdy phan itng chuyén d6i), enzym
lypase (gdy phan tng thiy phén lipid), enzym xtic tic cho phin dng oxy héa
kb1, enzym phin hiy ho#c tao lién két gita hai nguyén tit carbon, enzym giy
d6ng phan héa va racemic héa.
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Chuong 23

HOP CHAT D] VONG

23.1. PAI CUONG VE HOP CHAT D] VONG

23.1.1. Pinh nghia

Hgp chit di vong 1a nhitng hdp chét hitu cd c6 cfu tao vong va trong vong
¢6 chita mét hay nhiéu nguyen td cliia che nguyén t& khac ngoai carbon. Céc
nguyén td nay gcu la dj t8. Céc di t8 thudng gép 13 N, O, S. Tuy vay ngudi ta
cing cén gip cée di t§ khac nhu Se, Te, P, Si...

Cac hop chdt di vong, dic biét 1a cac di vong chita N, O rat phé bién trong
ty nhién va dé dugc tao ra tit cic phan tng téng hgp. Nhidu hgp chat di vong
- ¢6 hoat tinh sinh hoc va duge st dung lAm thuéc didu tri nhidu bénh khac
nhau. Vi dy: penicilin (thudc khang sinh), cimetidin (thudc didu tri loét da
day, 14 trang), phenobarbital (thuSc an thin), saccharin (ch&t ngot thay dudng
diing cho ngudi bj bénh d4i thio dudng).

Hop chét di vong khong hoan toan méi la, trong cic chuong trudc, ching
ta da gép cac hodp chit nhu: epoxid (ether vong 3 canh), lacton (ester vong), va
lactam (amid vong) dung méi dioxan, tetrahydrofuran (ether vdng) va phéin
16n carbonhydrat ton tai dudi dang di véng ban acetal.

Hau hét cac di vong c6 tinh chit héa hoc gidng nhu cac chit mach hd c6
cdu tao tudng tu. Vi du: lacton.(ester vong), lactam (amid véng) cé tinh chat
héa hoc gén gidng vdi hgp chdt mach hd cé cfu triic ester va amid. Véi nhiing
hgp chat di vong c¢é vong chuta. bdo héa thudng c¢é nhitng tinh chat dic bist.
Chiing ta s& xét tinh ch#t cta cic hgp chat nay trong cic phan sau.
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23.1.2. Phéan.loai
Hop cha’t di vong thudng dude chia lém 3 loai theo tiéu chuén sau day:

— Theo d1 t3: hop chit di vong chila oxy, nitg, luu huynh.

— Theo vong: phén loai theo s8 canh cua véng nhu di véng cé 3, 4, 5, 6, 7,
8... canh. Di vong 5 va 6 canh thudng gép nhiéu trong cdc hgp chit thién
nhién va chat téng hop. Nhidu hgp chét nay, c6 tac dung sinh hoc quan
trong va dudc slt dung trong thuyc té.

— Theo mite d6 chua no cia vong: di vong c6 tinh thom, di vong no, di vong
chua no mét phan.

+ Di vong thom la nhiing di vong cé cdu triic dién tt cta vong phu hdp
_ vdi céng thic Hiickel (4n + 2)e 7.

TP R-Q
Pyridin
J =GJ =9

+ Di vong khong thom 13 di véng no ho#e chua no.

SEwEEwENwEN®

N N
H H

23.1.3. Danh phap

Hién nay, ngudi ta vin ding tén di vong di sl dung tit lau. Nhitng tén
nay thudng duge goi theo ngudn gdc thién nhién hay phuong phap diéu ché
ching. Vi du: thiophen, pyrol, pyridin...

Do su phét trién cfia héa hoc di vong, gin day ngudi ta dd xiy dung dudc
mét danh phép hé théng c6 thé ing dung cho tit c& cac trudng hop.

23.1.3.1. Danh phdp théng thuong

Danh phap théng thudng khéng phan anh duqc ciu triic ciia hgp chat dj
vong. Hién nay cé khodng hon 60 hgp chat di véng dugde goi theo danh phép

théng thudng.
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Vi du:

)« [
N O
Pyrol Furan
Q)
N SN
Pyridin Pyridazin
WG
H H
Pyrolidin Piperidin
T Ty
N NN
H H
Indol Purin

23.1.8.2. Danh phdp hé théng
a. Danh phdp ctia hop chit di vong don vong

Céach doc tén di vdng thudng dua vao 4 y&u t8 la: tiép ddu ngil, voéng, mic
d6 chua no clia vong va vi tri cla di t&.

r [
s NN
Thiopk: 3
ophen PyraZ.Dl
Y0
o I >
N N
Pyrimidin Pyrazin
H B
o e
N o
- Morpholi
Piperazin orpholin
0 OO
N _N
Quinolin Isoquinolin

— Tiép ddu ngiz: Doc theo tén cha che di t8

Bang 23.1. Tiép du ngi ohl tén cac di 5.

Dj t& Hoa trj Tigp ddu ngir
Oy . O 1.1 o 9% ]
JJLwshuypph S i n__ . Thia ]
. Selen  se | | N | selena |
o Teter o Te | ] W | Tewra
Ntg T N LT e T ]
_.Phospho . Pl ______ | Phospha |
WHAsen o As o wm N Amsa ]
. Siie si_ ... W™ ). St ]
| Gemani Ge | IV | Gema |
Bor B m Bora
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Trudng hop trong véng c6 nhiéu di-t§ gidng nhau, ngudi ta ghép thém vao
ti&p ddu ngit dé chi s6 lugng céc di t8 nhu: di, tri, tetra... nghia 14 ¢6 2, 3, 4... di t4.

Né&u trong:yéng c6 2 hay nhiéu di t§ khéc nhau thi uu tién dj t& 6 nhém
cao nhit trong bang tuin hoan cic nguyén t6 va c6 s6 nguyén t6 nhd nhit
trong nhém &y.

Vi du: Thit tu vu tién khi doc tén cac di t6 1a: O, S, Se, Te, N, P, As, Sb,
Si, Sn, Ph, He...

— Tiép vi ngiz: Tugng trung cho s8 canh ciia véng va miic 6 chua no cua vong.

Méi vong dude déc trung mot vin

Vidu: + véng 3 canh ¢6é van ir (tit chi tri)

+ vong 4 canh cé van et (tif chit tetra)...

Mitc d¢ chua no cla vong duge chi rd & tiép vi ngit. Khi mitc d§ chua no
mét phén, thudng ding ti€p ddu ngit dé chi nguyén tit hydrro gin vao cic lién
k&t dbi. Vi du: tetrahydroazepin.

Bang 23.2, Cé4c ti€p vi nglr théng dung.

o - N Véng ¢é nito Véng khong c¢6 nito
Secanheta | THed = s ion ket - C6 s8 lién két
vong ban d5i 151 da Lol dbi t61 da UL
[ SOV SO, s f. ] fridin,_____{ .. iren.__ | ___fran
________ 4 o jocet- jooet | etdn | et __{ __etan |
S - SO N A of ____.f...oldin i ol .. olan_ |
SRR SNV ULs SO SO LR S Y S (AL S
IR AN I ep- |l epin ol S epin . |...... epan |
8 -0C- ocin * ocin oca;|

Ghi chii: *: thém "pehydro” vao tif cd ban vA tiép vi ngit ciia céc hgp chit
chua bdo hoa tudng ing.

Vidu:
H
. N | ]
N
N N
VAN © N
Aziridin Azet 2,3-Dihydro azol
(A -2 pyrolin)
Z N o 0]
o VAN s [
Aazin - Azirin Oxetan Oxol
(pyridin) (furan)
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’ 0. s

=
1,3,5-Triazin Oxazol 1,3-Thiszol [\
NN Azepin
1,2-Diazoxin
N\ A

Trong céc tai liéu chuyén mén, ngudi ta thudng ky hiéu céc vi tri trong
vong c6 ndi d6i hodc da bio héa hydro nhu sau:

| || A2- Pyrolin (nghia 13 & vi trf 2
N c6 lién ket d6i)

H
N

= 2H-Azepin (3 vi tri 2
N 4 bao hda hydro)

Tuy nhién, cach goi tén nay khéng ap dung véi cich goi théng thudng.

Vi du:
1 1H-azol
g (khong goi 1H-pyrol)
~ Cdch ddnh s6:

+ Trudng hop di véng chita 1 dj t& thi uu tién s§ 1 cho di t8, c6 thé dung
chit cai Hylap nhu: a, B, ¥ dé chi cée vi tri trong vong.

3 CH3

Vidu: 4
’ ]:l i] 3-methyl pyrol
SN (B-methyl pyrol)

H
+ Trudng hop trong véng c6 nhiéu dj td gidng nhau thi danh s& sao cho
cac di t8 ¢6 chi sd nhd nhat va tdng cic chi s6 ma dj t8 chiém 14 mét 6
nhé nhat. Néu mot vong chiia hai di t& 12 nito thi wu tién cho nitd bac
hai réi dén nitd bac 3.

Vi du: 1 N3
[1{1— J . 1,3-Diazol
H

4N 3
A 1,2,4-Triazol
sSLN,
- N -

H

http://tieulun.hopto.org



" + Trudng h¢p trong vong chita céc di t6 khac nhau thi vu tién s8 mét cho
di t8 ding trude trong cach goi tén theo hé théng va danh s8 sao'cho
téng céc chi s6 ma di t8 chi€m 1a nhé nhAit.

Vi duy: . 3 "
|
5II , le 1,2-Oxazol

D ' 1,3-Thiazo

b. Danh phdp hé di vong ngung tu

Cach doc tén hé di véng ngung tu dya trén nguyén tic 1a phai chon mét
di vong trong hé ngung tu ladm vdng cd ban, coén cac vong khac duge coi nhu
phén thay thé.

— Heé hai vong c6 1 14 di vong: ngudi ta coi di vong 14 vbng' cd ban, vong kia
1a phy va goi bing ti€p ddu ngit (ding benzo d& goi vong benzen).

Vi du:

o oh oo

Benzofuran Benzothiophen Benzopyrol
(indol)
) 1
N N2 SN2
e A
Benzopyridin
Quinolin . Isoquinolin

Déi véi hé ngung tu nay, ngucn ta thudng danh s§ bit ddu tit dinh bén
phai (khong bit ddu tir dj t6) va tiép tuc theo chiéu kim déng hé theo hé da
vong. C6 thé danh s8 b4t ddu tit dinh dudi chia véng bén phai va ngude theo
chiéu kim déng hé quanh hé da vong.

Vi du:
’ 9 1 5 4
g 2 6

OO, I,
: 2

6 (5) 4 8 § 1
Dibenzofuran Dibenzothiophen

— Hé hai di vong:

+ Chgn ving co ban: (vong chinh): viée chon vong c¢d ban trong hé hai di
vong tudn theo qui téc sau:
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Trudng hdp cliing e vong thi uu tidn vong chita di t8 nitd, sau 46 la
voéng cb oxy réi méi d&n vong c¢é luu hujnh.

Trudng hgp cée cd vong khic nhau thi véng Ién hon duge chon lam
vong chinh.

Trudng hgp trong cic vong c6 nhiéu di t& khac nhau thi véng nio
chita nhiéu di t& hon dugc chon lam vong chinh.

+ Cach danh s6:

Céc canh ctia di vong chinh dudc xdc dinh bing chit theo trinh tu
danh s8 binh thudng ctia vong 46 khi diing mdt minh.

Cac dinh ctia di vong th& duge xac dinh bing s8 theo trinh ty danh s§
binh thudng cda vong d6 khi ditng riéng mét minh sao cho céc chi s8
cb gia tri nhé nhat va di t8 gdn véi canh (a) nhAt.

Khi cac .o'zg th€ chi 12 vong carbon (khong 6 di t4) thi khéng cdn
xac dinh céc canh nhu vay.

Trong cach goi tén chung thi tén cia vdng co ban duge giit nguyen con
tén ciia vong thé duge d6i dudi thanh "o". - :

Vi du:

4 3 =
I = I + L
§0 3 S 2 N

Thiophen Furan

(vdng ghép) (véng chinh)

Tén goi: hieno {2,3-b] furan
khéng doc: Furothiophen

B H x
N._O eNa (o)
L = a1+
Py:'ol Furan
(vong chinh) (vong ghép)

Tén goi: furo [2,3-b] pyrol
khong doc: pyrolofuran

N' SN 357N S

o= ) -0

NN e’ Ty
Pirimidin Pyridin
(vong chinh) (vong ghép)

Tén goi: pyrido [2,3-d] pirimidin

- Ha ba di vong trd 1én: phan biét di vong th& thi nhat va thi hai bing
céch dung chit s& c6 phiy. -
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Vi du:

OO =y S
Furan Pirraz:n Furan

(vdng ghép) (vong chinh)  (vdng ghép)
Teén goi: difuro [2,3-b; 2',3"-e] pirazin

QLD

P

N2 5 — NI INTNS
@;N;b * “L_IEIJZ ¥ 2'@4‘

=

Quinoxalin Imidazol Pyridin

(vong chinh) (vong ghép (vong ghép
thit nhit) thit hai)

Tén goi: pyrido [1',2" 1,2] imidazo [4,5-b] quinoxalin
— Heé théng da vong:
Viée xéc dinh céc dinh ca hé théhg da di vdng ngung tu phic tap cin
tuidn theo mjt s8 qui dinh sau:
+ Viét t61 da s§ vong theo chiéu ndm ngang, con cac vdng khéc viét vé
phia trén bén phai truc hoanh,

+ Danh s8 theo chiéu kim déng h8 b4t ddu tit dinh ciia vong cao nhit §
bén phai sao cho dj t6 ¢6 chi 56 thap nhat.

+ Céac nguyén tl carbon 3 canh néi 14y s8 nguyén ti carbon trude d6 va
thém chit “a”

Vidu:

Khéng viét

=,=
!

Khong viét

" Quinolin Pteridin Phenantridi
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" 93.1.4. C&u triic va héa tinh cta di véng

23.1.4.1. Céu truc

Di vong thom ¢ ciu tric vong phéng (v1 du: furan, thiophen, pyrol,
pyridin). Cée di t6 tham gia vao hé théng lién hop bing céch déng gbp cdp dién
tit tu do vao hé théng, do d6 di véng ciing c6 hé théng dién ti © tuong ty nhu hé
théng thom (s6 electron trong vong phit hgp véi céng thitc Hickel: (4n + 2)en).
Céc vong khong thom c6 ciu tric kiéu cyclan. Vi dy: vong piperidin ¢6 cdu dang
gh& va thuyén nhung ciu dang uu tién 12 cdu dang gh# véi nguyén ti hydro lién
k&t v6i nitd & dang axial, con cip dién tii tit do clia nitd 8 dang equatorial.

ﬁ‘

N

Vasvi

C#u tao cha di vong duge ching minh bdng cic phuong phép vat Iy. Vi
dy, khi do mat 4o electron clia chc nguyén tdt, chc nha khoa hoc thiy rdng mat
d6 electron cia cac nguyén tit khac nhau tuy theo vi tri cta ching trong vong.
Nguéi ta cd thé cin cit vio do dai lién két dé xac dmh di vong thom hodc

khéng thom.
Bang 23.3. DS dai lién két trong dj vong thom va khc‘m@ thom (A)

Lién két trong d| véng khéng thom Lign két trong dj véng thom

c-C 1,48 C= 1,34
""""""" oN T s T T e T
oo e | e=o ) a2
c-8 1,75 C=S 1,64 |
"""""" N T T T T NN T T s

C6 thé dya vao ning lugng cdng hudng thyc nghiém va nang lugng thom
héa & x4c dinh tinh thom clia hgp chédt di voéng so véi benzen.

Bdng 23.4. Nang lugng cdng hudng thuc nghidm clia mdt s8 dj vong

Hdp chat Kcalo. mol™ kJ. mol*
.......... Benzen o |.....388 |10
__________ Pyrdin o l2re AT
.......... Quinolin___ | 484 | .20 .
.......... Pyl s 8
......... indob o l.488l1ee
__________ Thiophen 12 )12
Furan 16,1 68
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Qua céc gia tri trén, chiing ta nhéin thiy: benzen cé tinh thom manh hon
pyridin va céc di véng 5 canh c¢6 mét di t6 va benzen cé tinh thom y&u hon
quinolin va indel.

C6 thé so sanh tinh thom nhu sau:
Benzen > Thiophen > Pyridin > Pyrol > Furan
Céc dic trung vé cfu tao con thé hién qua cac gia tri v& phd ti ngoai
{UV), phd héng ngoai (IR} va ph8 céng hudng tit hat nhin (NMR).

Bang 23.5. Phé tir ngoai cita mét 58 hgp chat di vong

Hgp chit Arnae (N}
Benzen 256
"""" Pyidn | est2ro
"""" Pyridazin | 246,340
"""" Primidn | 243,288
"""" Nephthalen | 218,275,311
"""" auinotn | azs, 270,311
"""" lsoquinotin | 217,268,817
"""" maol T s 228,219

23.1.4.2, Tinh chét héa hoc

Di vong biéu 16 nhifu dac tinh thom. Vi du: bén viing véi nhiét va tie
nhén oxy héa, dj vong cé hé théng ndi d6i lién hop d& cho phan ting thé nhung
lai khé cho phén fing cfng. D6 1a do di t& d4 tham gia vao hé théng thom, do
su tham gia ciip dién tif tu do vao hé théng di véng, tinh chat théng thudng
cla di td gidm di ho#c m4t hin.

Vi du:

— Dj vong 6 canh ¢6 mét di t6 1a nito 13 pyridin: Nitd 7
tham gia mét dién t héa tri vao viée hinh thanh -
hé théng dién tit kidu benzen, cip dién tit tu do N

con nguyén nén pyridin vin cé tinh base do nito S
e K, ~2,3.10

— Di véng 5 canh mét di t§ nitd nhu pyrol: Cép dién —
tl ty do chia di t6 tham gia vao hé théng tham, tinh .
base clia nitd bi gidm va khéng con ré rét nita néu N
50 sanh véi tinh base clia amin bic 2 (dialkylamin). H
K, ~ 2,5.101¢
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— Divong 5 canh ¢6 hai di t6: imidazol, hai nguyén td — N
nitd tham gia vao hé théng vong theo hai cach khac r
nhau, Iﬁot dj t8 con mang cip dén t ty do nén N
imidazel vAn thé hién tinh base (K, = 1,1.107). H

Tinh base ctia di vong khéng phu thude s& lugng di t8 c6 trong vong Su
phan bd m4t d6 dién t va clu trde lap th€ anh hudng dé&n tinh base cua di

vong. Vidu:
z ~"N N~ N
o o B
N (I‘:’I LN 1}1J
H
K, = 52 1,3 2,3
{Cia acid lien hop)
S O
N N N
pKa = 2.3 1,3 0,7
(C‘:la acid lién hC‘p) m m
N N
pKa = 4,7 5,4
(Ciia acid lién hop)

23,2, HOP CHAT D] VONG 5 CANH

23.2.1. Di véong 5 canh m{t di t6

Hop chat di véng 5 canh mét di t& duge nghién cttu nhiéu va phé bién 1a
furan, pyrol vi thiophen. Do d6 trong gido trinh niy, ching ta tip trung
nghién eftu vao cic di vong dé. )

Furan, pyrol va thiophen 1a 3 di vong chinh thudc nhém nay, mbi chit

chita mét di t8:

N
H . -
Pyrol (I) Furan (II) Thiophen (III)
Bang 23.6. Tinh chét Iy hgc cla dj vong 5 canh
Tén Khél lugng phan tif | B néng chidy °C D8 561 °C

Furan 63 L -85 | 31
Pyrol A -23 130
Thiophen : 84 -38 84
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Tit cong thie I, II, III chiing ta du dodn ring cac chit niy cé thé cé tinh
chdt cua dien lién hgp, clia amin, clia ether va clia sulfid (thioether). Thuc t&,
céc di vong nay khéng cho phan tng cfng, thiophen khéng cho phéan ting oxy
héa nhu sulfid, pyrol khéng c6 tinh base nhu ctta amin. M#t khéc cac di véng
nay va cic din chit clia né cho cic phin tng thé ai dién t& nhu nitro héa,
sulfon héa, halogen héa, acyl héa theo Friedel-Crafts, tham chi tham gia ci
phén ing Reimer-Tiemann va phin dng két hop véi mudi diazoni. Nang lugng
cong hudng cla ching l1a 16 - 29 Kcalo/mol, it hon nang lugng céng hudng cta
benzen (36 Kcalo/mol) va it hon ning lugng céng hudng cta dien lién hgp
(khodng 3 Kcalo/mol). Dya trén cd sd d6, nguéi ta goi pyrol, furan va thiophen
12 nhitng di vong thom, céng thite I, II, III chua néi lén dude ciu tao ciia
nhitng chat ds.

Bing thitc nghiém, Y.K. urep di chitng minh 1a ba hgp chit di vong nay
c6 thé chuyén chat no ra chit kia néu dun néng véi hai nude, H,S hay NH, va
dung Al,O; 1am xiec téc.

+ H,S
P E D

O
7
N
H
Tinh thom clia cac di véng nay dude biu hién & ning luong lién hop kha 1dn:
Furan 16 Kealo/mol
Pyrol 25 Kealo/mol
Thiophen 29 Kcalo/mol
Benzen 36 Kcalo/mol

Nhu vay, thiophen cé tinh thom rd rét nhit (gin véi benzen) con furan cé
tinh thom y&u hon so vé6i hai di vong con lai.

Ngoai ra, khodng cach giita cic nguyén ti trong di vong ciing néi 1an tinh
thom khi chiing ta so sinh 9 dai lién két ciia chiing véi nhiing lién két tudng
ing trong céc phan tit tudng tu khéng c6 ndi déi ludn phién (bang 23.3)

Ciing nhu céc hgp chét thom, di vong 5 canh c6 c&u tric ndm trong mét
mit phdng véi 4 nguyén tt carbon va mét dj t§ oxy, nitd hay luu huynh.

Khi tham gia mét cip dién ti tu do vao sy lién hgp thom, di t& tré nén
nghéo dién tit, cdn nguyén tii carbon trd nén gidu dién tit hon. Kha ning phin
cue bidu hién trong cic cOng thic gi6i han sau: . :
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Furan Thiophen Pyl-gol

a a = =~ = ’a
p B .’ ©
Qua cac dang mesome, chiing ta ¢6 nhén xét sau:

_ Dij t& nghéo dién ti hon nén hoat tinh thay ddi (Vi du: tinh base ctia
nguyén tit nito trong pyrol giam).

_ Cic dinh carbon mang dién tich 4m gidi thich vi sao 6 cac vi tri d6 dé
tham gia phan dng thE i dién td.

Tuy nhién, cac cdng thitc d6 cho thiy céc vi tri a va B dude phén cye nhu
nhau nhung thuc t& phan @ng thé 4i dién tit xdy ra cha y&u g vi tri a.

Ngudi ta gidi thich hién tugng dé 1a do trong phan ting thé 4i dién tu, céc
hop chat c6 tinh thom tao nén cfu tric & trang théi trung gian (phtic o). Ap
dung vao céc di vong 5 canh ¢6 mét di 8, & truong hgp thé B chi tao duge hai
cOng thic gidi han, con & trudng hop thé o tao nén 3 céng thic gi6i han. Nhu
ta da biét, néu tao dugde nhidu cong thiic gidi han la cé su b4t dinh dién tit 16n
hon tng véi mdc ning lugng thap hon. Do do, trang thai trung gian o dé tham
gia phan tng thé i dién tit hon.

/Xe /X@ /X\
= +EB* B ®
[, = Bf — LlEH

The B

o /X\@i \ E /)‘ES /X\ ® /X\.
] 2EL Hﬂ | <> H - ;
— —_— @

Thé o

Chiing ta xét ciu tao ciia pyrol:

M3i nguyén tl cia vong, ca carbon va nitd lién két véi hai nguyén ti
khéc ctia vong bing lién két o. Trong cac lién két méi nguyén ti carbon diing
ba orbital sp?, chiing nidm trén mdt mét phing va tao véi nhau mét gée 1a 120°.
Sau khi gép mot dién ti cho méi lién két o, méi nguyén td carbon trong vong
bd ra mot dién ti vA nguyén ti nits bo ra hai dién td p. Céc orbital p xen phi
lén nhau tao ra ddm may dién ti n 3 phia trén va phia duéi cia mit phang
véng tao ra ddm mdy dién ti n chda toan bf 6 dién tit va thda mén cong thie
Hiickel: (4n + 2) em.

Céc didn td = xen phit 1am cho vong bén vitng. Pyrol ¢6 niang lugng cfng
hudng thip va tham gia phan ing th& 4i dién tit nhu nitro héa va két hap
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mudi diazoni. Nitd con déi dién tit tu do lam cho véng c6 tinh base giéhg nhu
céc hgp chit nitd, mée di tinh base y&u (K, ~ 2,5.10%).

Do d6 pyzol ¢6 thé bi€u dién bing cong thiic gidi han:
[ O] hoic [@]
N
H

N

H

Furan va thiophen c6 cfu tao tuong tu nhu pyrol. Giéng nhu nitg, oxy va
Iwu huynh gép hai dign ti1 vio ddm méy dién tit n tao thanh hé 6 dién ti thom.
Do d6, cac chit nay cé tinh chit gin giéng véi cde din chit caa benzen.

@ hoac @@ @ hodc @

Furan b B Thiophen

Cén chd § rdng, & cic nguyén tit oxy (trong furan) va luu huynh (trong
thiophen) ngoai cip dién tit tham gia vic hé théng thdm cén mdt cap dién ti
niia khéng tham gia vio hé théng thom ma ndm & orbital lai tao sp? nghia 1a
ndm trong mat phing cla vong.

23.2,1.1. Nhém furan
Ngudi ta thudng diing tit furan d& goi loai di véng ndy, cdn tit oxol hiu
nhu khéng duge st dung.
1

(@) 5 [l 5] 2(a) [] O:rl CO-CH,

4 X0
2-Acetyl furan (furan la nhan chinh)
furyl methyl ceton (furan la nhém thé)

O. 0.
gn (]
Benzo furan Tetrahydro furan

a. Ngudn géc thién nhién va phuong phdp diéu ché
Ngudi ta tim thdy furan trong héc in nhua théng dubi ngya va trong
khang sinh do n&m tiét ra. C6 thé didu ché furan bing cic phan ing:

- Decarbonyl héa furfural: Khi dun néng pentosan trong méi trudng acid
hydroclorie, thiy phin dude pentose, tiép theo 13 phan ting loai nudc va
déng véng thu duge furfural. Thyc hién phan tng loai nhém carbonyl cta
furfural sé thu duge furan:

Ciatog, O (CHgH) -3HO0 Ni/280°C 7

CHOdn —3 g’: o CHO Tayvéitoi ~O

Pent 2 xiit / 350°C :
ntosan Pentose Furfural Furan
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- Dehydrat héa hop chat 1,4-dicarbonyl:
CH,-CH, CH-CH -H.O
R-C &R == R-C C-R = |
S5 4 R"~07 R

- Ngung tu a-halogenoceton véi ester ctia B-ceton acid:

R\C 0 CﬁCOOCsz R COOC;Hs
] + (E 2 —— ] l - + H20 + HCl
CH, 2Cx 0" R

cl 0" R

b. Tinh chét:
Furan c6 mii gidng nhu cloroform, khéng tan trong nudc. Nhin furan
khéng bén ving véi cAc tac nhan acid manh vi trong diéu kién 46, furan dé&

dang bi polyme héa:
0% H

o .
(] = [0 <= [Tu
‘)18 — &R ...

— Phan ing thé: Phan tng thé 4i dién ti cha furan déxayradvitri 2. Vi
furan khéng bén trong mdi trudng acid nén phin Ung nay phén nao bi
han ché&. Furan con tham gia phén ing thé kim loai & vi tri a va carbonat

Br. | | ]
—2 iolBl- + BrlolBl-

héa ra acid:

2-Bromo furan 2,5-Dibromo furan
[HNO, . 7] 2-Nitro furan
: 0" NO,
SO idi
) [ S%/yrdin, ] Acid 2-furan sulfonic
o) 0~ “SO;H
Furan M ll iI 2-Acetyl furan
AICL 0~ ~COCH;,
R-Li* ] O, ]
e —- .
-RH 0" "Li 0~ "COOLi
2-Furyl lithi Furoat lithi
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~ Phan ing cdéng: Phan ng cdng xay ra dé dang hon so vdi benzen:

) S L/

—_— -

o) < 170°C 0
Tetrahydro furan

Furan cho phan ting Diels-Alder nhu mét dien lién hgp khi tic dung véi
anhydrid maleic hay p-quinon:

0 0
S ) — O
) o
—~ Tinh bén viing ciia nhén: Nhén furan kém bén ving hon so0 vdi nhén

benzen nén c6 thé pha v véng bdi phén fng hydrogen héa hay oxy héa
ho#ic véi chi acetat trong méi trudng acid acetic:

H,/Pt H,C CH,0H
CH,COOH  H,C—CH,
n-Butanol
] O, (khongkhi) ~  HE==CH
0 V.0, 0% o~ o
Furan Anhydrit maleic
Pb(CH,C00), Hc—CHO

CH,COOH H&H CHO

D& ngoai khéng khi, furan t oxy héa déng thdi tring hidp héa. Véi
pentoxyd vanadi va tac dung cla oxy khong khi, furan tao thanh anhydrid
maleic,

— Hba tinh cta di t8: Khéc vdi ether oxyd c6 cip dién ti tu do dinh cu, di t&
oxy trong furan khéng cé tinh base theo nhu dinh nghia cia Lewis. Khi
tic dung véi acid manh, furan bi tring hiép héa: nguyén nhin la do
proton H* gin vao nhén, pha v3 hé théng thom, chi con lai hé théng ndi
d6i ludn phién rat d& tring hiép.

c. Dén chdt cia furan

— Furfural: Furfural 1a chat léng, ¢6 mui gidng benzaldehyd. Furfural
thuong duge didu ché bdng phan tng loai nudc § pentose trong méi
trudng acid & nhiét d6 cao: '
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‘

H OHHO_  CHO,
N O._CHO

g R = L0

OO -3H,0
h

Trong céng nghiep. nguoi ta st dung cic nguyén lidu thite vat ¢ nhifu
pentosan (nhu 151 ngd, rom ra...). Pentosan duge dun néng dudi ap sudt trong
mdi trudng acid, thiiy phan héa ra pentose, sau dd loai nudc duge furfural.
Muén phén riéng furfural, ngudi ta thudng ding phuong phap cit kéo hdi nudc.

Do c6 nhém chiic aldehyd, furfural tham gia cic phan Ung tudng tu
aldehyd benzoic nhu: oxy héa duge ac1d khit héa tao alcol, ngung tu véi cac
hdp chit 6 hydro linh d6ng tao ra cac san phém tudng dng.

Furfural duge diang lam nguyén liéu chat aeo va dung mdi. Mot s6 dan
chit clia 5-nitro furfural 6 tic dung khang khudn manh. Vi du:

] -
O,N™ ~0O CH=N—NH—E—NH2
Nitrofurazon (5-nitro-2-furfuryliden semicarbazon)

Chit nay cé téc dung khang nhiéu chung vi khufn Gram (+) va Gram (-)
va dude stt dung d& diéu tri cac nhifm khuén ngoai da.

- Benzo furan (hay cumaron):

Véi tae dung cua acid sulfurie, cumaron tring hlep thanh nhya (ing
dung trong céng nghiép chit déo). Mot 8§ dan chit ca cumaron dufdc ding
lam thude.
23.2.1.2, Nhom thiophen

a. Danh phdp:
Céach dénh s8 vong thiophen giéng nhu d6i véi vong furan. Géc ¢c6 nhan
thiophen doc 14 thienyl.

1
S - 8. _CH S.__CH :
(@) 5 2(a) 3 2
L ] [
3P _ _

(Br4
2-Methyl thiophen 2-Thienyl phenyl methan
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b Ngudn géc thién nhién va phuong phdp diéu ché

— Ngudn gdc: Thiophen cé trong hic in than d4. Trong qua trinh chung cit
than da, thiophen (T°, = 84°C) dugc tach ra cliing vdi benzen (T" = 80°C).
Benzeh thudng chﬂ:a khoang O, 5% thiophen. C6 loai nhuya trai dudng cat
duge din chat clia thiophen chtgc ding chita bénh ngoai da dudi dang
sulfonat con goi 1a ichthyol. C6 nhiing phéin tit sinh hgc ¢ nhén thiophen

nhu biotin hay vitamin H:
i
N
(T o
H

( Hz)4

— Téng hop: Hién nay ngudi ta tﬁ'ng hdp thiophen bing cAc phudng phap sau:
+ Ngung tu acetylen véi lvu huynh trén quing sét sulfid (pyrit) § 350°C:

HAS, H -
AT
H oV R

+ Ngudi ta thudng sit dung phén tng & pha khi giita lvu huynh va butan
d nhiét d6 trén 500°C (luu huynh 13 tiec nhan loai hydro):
S

H3C Hzc CHZ S )
R G i B
C6 thé thay butan bing butadien hay buten.

c. Tinh chét:
Thiophen la chéit 16ng khéng tan trong nude, c6 mui manh va khé chiu,
do sbi 84°C,

- Phan iing th& 4i dién ti: Dudi tic dung clia acid, thiophen bén viing hon
furan va pyrol. Diéu nay cho phép sit dung céc tdc nhén acid khi thye
hién phan iing thé ai dién ti & véng thiophen. Nhin chung, phan ting th&
ai dién tlt xay ra dé dang hon so véi benzen va vao vi tri a.

_ Phan ting halogen héa: clor va brom tao ra a-halogen thiophen kém theo
dan chit 2,5-dihalogen. Iod phan ting véi hiéu xuit cao véi sy c6 mit ciia thiy
ngin oxyd.
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Cac phan {ing th& 4i dién t{ ca thiophen nhu sau:

I
gflgo—’ l] ”I . 2-Iodo thiophen

S
HNO,
 Epy— | || 2-Nitro thiophen
(CH,C0),0 57 NO, P

) HS0, " || Acid 2-thieny! sulfonic
S SO;H

HCl - |l || \ ;
—— 2-Cloromethyl thiophen
HCHO $”CHyCl

CsH,COCl

o]
AlC, @'&‘@ 2-Benzoyl thiophen

— Phan ttng céng: Thiophen bi hydrogen héa véi hén héng natri trong méi
trudng ethanol va tao thanh thiophan (con goi la thiolan):

U—Nﬂ’ﬂ?

S
' Thiophan (thiolan)

— Su bén viing clia nhén: So véi furan va pyrol thi thiophen bén vitng hon
trong phan Ung md vong. Thiophen bén vitng véi céc tac nhén oxy héa
manh nhu permanganat nhung véi tic nhan khi héa thi nhén thiophen

bi phé vd va loai sulfid:
1 _m o TR
RS R Ni Raney R/éﬂz CH, _
R

~ Tinh chit clia di t&: Ning lugng cdng hudng ciia thiophen 1a 29 Kealo/mol
ghn véi ning ludng cdng hudng clia benzen (36 Kcalo/mol). Didu d6 giai
thich vi sao dj t8 it hoat tinh, d& dang tham gia phan ing thé &i dign tit
va nhén bén viing. :
Vi du: din chat hydrogen héa ciia thiophen dé tao thanh muéi sulfoni cén
thiophen khéng cho phén iing nay:

QJ’CHJ — leJ o
I
&,

Nguyén t8 Iuu huynh cdn 1a chat doc véi cae xic tac kim loai va gy khé
khan cho phan ing hydrogen héa thiophen.
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d. Ung dung :

Cac din chit clia thiophen thudng it giip trong thién nhién. Thiophen ¢6
trong cdu tric ctia ichthyol 1 thugc chita bénh ngoai da. Din chét 2,5-diiodo
thiophen c& tic dung sat khudn, tdy mii duge sit dung thay thé iodoform.

23.2.1.3. Nhom pyrol
Céach dénh s8 ctia nhén pyrel gidng nhu furan va thiophen. Géc pyrol
dudgce goi 14 pyrolyl.

B B i
: N

@™y Lo
B4 ER(:)
2,2'-Dipyrolyl methan

a. Piéu ché
Pyrol dugc tao thanh khi c4t than d4 hay cit xudng da loc hét m3. Nhén
pyrol c6 trong mt s§ chdt miau thién nhién nhu phdm chéxq (Indigo),
indirubin, va trong céng thitc cta chlorophyl, hemoglobin. Cé thé diéu ché&
pyrol béng céc phudng phép sau:
— Cho furan tac dung vdi NH, d nhiét d6 cao va xte tac:

+NH
|| I] _ || I[ + H,O
Al,0,/450°C

O N
~ Tit acid suecinie:
.0

0
R o

NH; T7H0 NH; TNH H 728 D’H
Hz "'"'C(.,O - 2 Hz ""C:;O C 3 0 - —

— Déng vong din chét y-dicarbonyl: .
Tit din chdt nay, ngudi ta c6 thé déng vong thu duge chc di vong furan,
thiophen va pyrol theo phan éing sau:

PO, .
e T

O
HzC"‘-CHz
R—C /:C—R‘ N IR
00 L R ™8R’
100°C R™N"R'
- : H
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b. Tinh chdt:
' Pyrol la ch4t 1éng khéng mau, dé 14u bi vang, néu r6i héa nhya. D§ sbi
130°C. ft tan trong nu#c, d& tan trong alcol va ethér. Pyrol tham gia c4c phan
itng héa hoc sau:

- Phan tng th& 4i d1e,n tu: Trong mbi trudng ac1d manh, nhén pyrol khéng
bén vilng nén phan tng th& ai dién ti khé xdy ra. Vi du phan utng nitro
héa chi xdy ra khi cho pyrol tac dung v6i acid nitrie d méi trudng
anhydrid acetic. Phan itng thé dé dang xay ra  méi trucng kiém, khi dé,
nhén pyrol duge hoat héa do higu ung cho dién t cita nito tich dién 4m.
Pyrol dé& phan ting véi céc tac nhén 4i dién tit tuong duong nhu phenol va
anilin. C6 thé giai thich hlen tugng dé nhu sau: Trong méi trudng acid,
proton gan vao nguyen tl nito cho nén khai ning mesome bj ngung lai ¢
vi tri ciia nguyen ti nitd. Trong méi trUUng kiém, proton bi loai 8 nguyén
td pitd nén 6 nguyén ti nay s& xuit hién dién tich 4m lam kha néng
mesome héa ting, nghia 13 ting kha ning phan dng. Nhu vay 1a & méi
trudng kiém, pyrol nhu mét hé théng thom duge hoat héa va phan tdng
x4y ra nhu d6i véi ion phenat.

Hp H
N

113 +HY u
1 _
g 8 1E<+ T Njﬁﬂgfifﬂ @_\IB [ N

Pyrol tham gia vao cic phan {ing thé ai dién td sau:
I

I

I, / NaOH :\ﬁ_/l[
I”"N" 1
HNO H
ki 2 > | |l
(CH,CO),0 g NO, + H,0
] + 59, - [jj
N Pyridin 503H + Pyridin
H H
CHCl,/KOH U
N "CHO + 3KCl + 2H,0
H
+C6H51:IEN.C1; U
}'N{ N=N-C;Hs; + HC
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— Phan @ng cbéng: pyrol tham gia phan @ng céng rat khé khin, tuy theo tac
nhin phan ng ma nhén pyrol bj hydro héa mét phan hay hoan toan:

+H, - == .
= I A 3- 1
U Zn { CH,COOH N Fyrolin
— H
N +H o
L | l Pyrolidin
‘ H Ni N
H .

Pyrolin va pyrolidin ¢6 tinh base ctia amin bac hai.

— Tinh chit cla di t8: Sy phdn b8 mat dé dién tdi lam cho véng pyrol bén
viing. Cap dién tt ty do chia nitd tham gia tao hé théng thom nén nitd bi
gidm tinh base. Do d6 pyrol 13 mét base rat yéu (K, ~ 10'%) va ciling 1a mét
acid y&u. Trong méi trudng acid manh, pyrol triing hiép thanh nhua mau
dd. Trudng hop d vi tr{ 1 con nguyén tit hydro, pyrol tao muéi K va Mg:

KOH I |
G 2000 | X | + HO
] — o)
N
ILI |+ RMgBr Ul < | + RH
I:'[gBr

Céic mudi nay khi tac dung véi CO, tao acid tudng ting, cho tac dung véi
acyl halogenid thu duge cetan.

Vi du:
R ] 5 [
' N N” R
CH,COCl 1# Ill
3 e
INl] — sy le] — IlNll coct
1 1 | 3
MgBl' s COCH; . H COOH"
= . T 1] 5 [ 1 +
N I?T COOH I}i
COOH H H

¢. Dén chdt ciia pyrol

— Bilirubin: 14 sic t§ mat, dugc tao ra bdi 4 nhén pyrol lién k&t bing mach
carbon: ’ ]
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- Porphin: Gém c6 4 vong pyrol lién ké&t véi nhau. Khi cic dinh ctia porphin
chita cadc nhém thé& khaec nhau goi 14 porphirin. Porphirin 14 khung cla
nhiéu hop chdt thidn nhién dudi dang .
phiic véi cac ion kim loai khéac nhau,

Vi du: porphirin tao phitc véi sit tao
thanh hem 1a thanh phin cé mau caa i Porphin
hemoglobin (chat 46 trong mau gdm protein 13
globin vi thanh phin c¢6 mau 13 hem).
Hemoglobin 12 thanh phdn co bén tao nén
héng ciu trong mau va lam nhién vu chuyén
chd oxy tit phdi dé&n t& bao.

~ Indol hay benzo [b] pyrol: U .
6 | 2(@)
5 3
4

Ngudi ta tim thdy nhén indol trong tinh ddu hoa nhai va trong phén ti
caa nhiéu alcaloid nhu reserpin, strichnin va tryptophan (14 amino acid khi
thay phan protid), phﬁm cham indigo:

= CH,- (IZH— COCH
Tryptophan

Phdm chim indigo

28.2.2. Di vong 5 canh c6 hai di t&
Azol 1a tén goi chung cic di vong thom 5 canh chia hai hay nhi&u di tg,
trong d6 c6 it nhat mét di 614 nito.
23.2.2.1. Nhém diazol
- Tiép ddu ngf_; diaz: chi sy cé mit ctia hai nguyén ti nito.
- Tiép vi ngit ol: chi véng 5 canh.
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. Tuy theo vi tri clia di t§ ma ta ¢6 1,2 hay 1,3-diazol. Tuy nhién ngudi ta
thitdng goi céc chit nay bing tén riéng.

Vi d:

i B
N! NI
5 ‘NZ 5 \I, 2
4 D 3 4 LNJ
1,2-Diazol (pyrazol) 1,3-Diazol (imnidazol)
a. Nguén géc thién nhién va phuong phdp didu ché
Hop chét chia vong imidazol ¢6 nhiéu trong déng vt va trong mét s8
alcaloid. Mgt s8 hop chit clia véng imidazol c6 tac dung sinh hoc va duge diung
lam thuée chita bénh.
Vong pyrazol khong c6 nhiéu trong cac hgp chit thién nhién. Ngudi ta
thudng t8ng hop hai dj véng nay bing phuong phap sau:
- Téng hdp pyrazol: khi cho B-diceton tac dung véi hydrazin thu duge vong
pyrazol tudng ting:

o} OH
H;C—C% clj H3C——|C/ ?
Hy —C‘.‘—CH; Hé—é—cm

CeHls

FCHNHNH, - e Ny
“2H,0 | oy,

- Téng hgp imidazol: cic imidazol dugc tao thanh bing céch ngung tu o-
diceton véi amoniac va ¢6 mit aldehyd formie:

R—CH=0 R
R—!l’ﬂ—o R-C—N

b. Tinh chdt
Pyrazol & dang két tinh, c6 nhidt d4 néng chiy 70°C, imidazol ¢6 d5 néng
chay 90°C.

- Héa tinh cda nhin thom: Hai ch&t niy c6 nhiing héa tinh chung ciia
diazol v tinh thom thé hién rd nhu nhin thom bén viing v6i phén ing
oxy héa va dé cho phén {ng th& 4i dién tit nhu sulfon héa, nitro héa chd
yé&u vao vi trf 4.
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Céc diazol c6 tinh thom vi di t8 tham gia mét cip dién tit tu dé tao nén
mdt hé théng thom c6 6 dién ti n. Tuy vay, tinh thom kém hdn so véi benzen.

— Tinh ch&t cta df t5: Diazol c6 tinh acid d6 nhém NH gisng nhu pyrol.
Nguyén td nitd thi hai cia diazol coén cip-dién ti tu do nén né tic dung
v6i nguyén tit hydro clia nuéc va gidi phéng ra ion OH™ biéu hién tinh
base. do dé diazol c6 tinh base gifng nhu pyridin. C6 thé so sanh tinh
base nhu sau:

Imidazol > Pyrazol > Pyrol

— Tinh dbng phan ctia diazol: khi tich nguyén ti hydro néi véi nito dudi
dang proton H*, nhéin imidazol va pyrazol mang dién tich 4m. Dién tich
dm nay khéng dinh xit va hién tugng ion héa xdy ra: H* c6 thé két hgp
v6i mft trong hai nguyén t@ nitd tao nén hai dang hé bién § trang thai

cdn king
H
N. N ' N.
O = e @ = Oy
{a) Amon (b)

Hién tudng hé bién nay khéng thé nhan ra n&u nhin thom khéng c6
nhém thé vi dang (a) va (b) gidng hét nhau,
Vidu:

+ Trudng hop mét nhém thé& gin vao nguyen td carbon cia nhéan: Né&u
gén nhém methyl vio vi tri 3 hodc 5 ctia nhén pyrazol, ia se thu dude
hai ddng phén, néu gan nhém methyl vao vi tri 4 hodic 5 ctta imidazol,
ta ciing thu duge hai ddng phan theo Iy thuyét. ‘

Thyc t& do sy chuyén dich ctia nguyén tit hydro gén vao nito da tao ra
-céc chat hé bién khong thé phan riéng dudc:

2
N1
H;C Nz — p++ HC e-;N - HCY¥ "N-H
i A 2 5_/5
s Nl N . N
H;C—(—Ez = uts HBC-@-E — Hsc-(_Rz
4 3 = 5= -l.H

+ Khi c6 hai nhém thé& gén vao carbon va ritd thi nhém thé gén vio nito
58 khﬁng di déng (nhu nguyén tit hydro) va thu duge hai déng phan c6
thé phan riéng:
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H; CH;

1

. | N'F [ N‘{f |
5 R CH3
1,5-Dimethylpyrazol 1,3-Dimethylpyrazol

¢. Cde dén chét cua diazol

— Din chéit cla pyrazol: Nhén pyrazol khéng c6 nhiéu trong cac hop chit
thién nhién nhung nhiéu d&n chit ctia né dude s dung trong y dudgc.

Néu dvitri 5 eta pyrazol ¢6 mang nhém —~OH thi né s& c6 dang h bi&n sau:

CsHs
“N-H

Dﬁ &ﬁf
H
Pyrazolon enolic Pyrazolon cetonic Isopyrazolon

Antipyrin (1-pheny! 2,3-dimethyl-5-pyrazolon) duge diing lam thude ha
nhiét va gidm dau. Khi d vi trf 4 gin thém nhém -N(CH,), 1a pyramidon va
nhém -N(CH,)(CH,-SO;Na) 12 analgin ciing duge ding lam thuéc gidm dau.

Phenyl butazon la thue chéng viém 12 mét din chat ciia pyrazolidindion.

Cetls Cetls
QﬂE—CHE. “N-GCsHs
= CH; HQC4 (s
Antipyrin Phenylbutazon

~ Dé&n chat cla imidazol: Ngudi ta tim thdy vong imidazol trong nhidu hqp
chit ctia doéng vat va thyc vat (alcaloid). Alcaloid dang chi ¥ 14 pilocarpin
dude diing lam thude chia bénh thién ddu théng (glaucome):

N~CHs

HSCTD_CHZT Pilocarpin

Nhiéu hgp chit cita imidazol duge sit dung trong y dude:
H,C—N—CO

_CH; ) TCHZ—CH —COOH
—N .
I JCH
H;C—N—l':—N”
Cafein Histidin
(alcaloid chiét tir che, (mudi clohydrat ding
diing lam thudc trg tim) chita loét da day)
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23.2.2.2. Nhém thiazol va isothiazol

Thiazol va isothiazol 1a di vong 5 canh ¢6 chiia mét nguyén ti nits va mét
nguyén tit luu huymh. Tug theo cach sip xép 2 di t8 treng phén tit ma ta c6:

1 1
S S.
5 2 5 N2
O i
5 3
Thiazol Isothiazol
(1,3-thiazol) (1,2-thiazol)

Céc thiazol ¢é tinh thom cao hon céc oxazol: nhin bén vilng véi cic tac
nhin oxy héa, phan iing th& ai dién t x4y ra khé khan, tinh base y&u. Thiazol
thudng tao ra cie mubi bén viing.

Céc din chét cua thiazol déng vai tré quan trong trong qua trinh hoat
dong cla sd s6ng nhit 12 trong déng vat. Vi du: Vitamin B, (thiamin) chita hai
di vong thiazol va pirimidin 14 chit cn thiét déi véi con ngm:fl

Khi hydrogen héa hoan toan thiazol chuyén thanh thiazolidin, nhéin nay
c6 trong ciu tao ctia khang sinh penicilin:

S\_CH;
(i H RCO—NHI( CH,
S o N COOH

Thiazolidin Penicilin
Nam 1957, cac nha khoa hoc da téng hgp dude phén tit penicilin.

Nhan thiazol cén cé trong céng thite cha sulfathiazol, d6 14 mot loai
sulfamid duge diing 1am thudc rat phé bién.

[S—/{Iq—NHSOZ—Q—NHZ

Sulfathiazol
23.3. HOP CHAT DI VONG 6 CANH

23.3.1. Nhém pyran _ ‘
Pyran 1a di vong 6 canh cé chia mét di t3 12 oxy, c6 mét dinh carbon lién
k&t véi hai nguyén ti hydro:

1 1
0. O

6 2 6 2
Pk 0,
4 4
~ 2H-pyran 4H-pyran
(c-pyran) (y-pyran)
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Hién nay ngudi ta da phén riéng duge y-pyran. Di vong nav khéng cé tinh
thom va thé hidn tinh chua no rd rét, it gip trong thién nhién nhung dan chit
ctia chiing c¢6 nhiéu trong thuc vat vi ¢6 sy lién hgp véi nhém carbonyl (pyron)
hay nhén thdm (benzopyran) nén céu tric 8n dinh. Khi bdo hoda cac lién két
déi thu dudc.tetrahydropyran, cdu tric nay c6 trong mot sd ose.

Chiing ta nghién ctiu mét s& din chét clia pyran.

23.3.1.1. Dihydropyran

— Diéu ché C6 thé didu ché dihydropyran bing céch loai nudc cla alcol
tetrahydrofurfurylic véi xic tac Al,O3 § 300°C:

@
O _CHOH g+ ~ONCH N
e e O o — O
O.
~Oew
~ Hoé tinh:

+ Phan ting cong: D& cho phan tng cfng hop nudc, alcol, halogen va
hydracid. Phan dng nay thudng duge sit dung dé bao vé nhém chic
alcol trong mdt s8 phan dng (vi nhém chiic ether oxyd tao thanh bén
vitng & mdi trudng base nhung bi pha huy ¢ méi truong acid):

0 RO O +HY HO._.O
ROH+U—>U————»R0H+U
“H,0
+ Phan ting khit héa: Tao thinh tetrahydropyran dugc ding 1am dung méi:
o 0 |
0 — U
23.3.1.2. Pyron (hay pyranon)

— 4-pyron khéng cb cac tinh chét clia nhém ceton. Khi cho tac dung véi acid
tao mudi oxoni bén viing (goi 12 pyrili) do ¢6 hién tugng mesome héa:

AN /P
oL g+ 0y
() ~
e~
\C} III
H

Khung 4-pyron c6 nhiéu trong cac hgp chat ty nbién nhu:

+ Acid meconic c6 trong thusc phién.
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+ Maltol 1a san phdm phéan hdy cha streptomycin & méi trudng kiém.

HOOC._O._COOH ~_O_CH,
1 ||
. %J:OH

— 2-pyron kém bén vitng nén d& bi thiiy phan & méi trudng acid va véng dé
bi pha v3 (tinh chat ctia lacton).

23.3.1.8. Benzo [b] pyran (anthocyan)
Anthocyan 13 mét sic t6 tim thay trong thuc vat dudi dang céc heterosid
c6 cation 2-phenyl benzopirili: )

_ ®~° o~0 PH
Cl a
HO. Z~ O O OH HO O OH
% “Aor Z~0H
OH OH

Cyanidin

- Pelargolidin

23.3.1.4. Benzopyron (hay benzopyranon)

C6 hai loai benzopyron:

— 2-benzopyron: Cén goi la cumarin duge tao thanh bing phan iing Perkin
ctia aldehyd salicylic. D4y 12 khung cia mét s& loai thude chéng déng mau:

OH OH 0._0
Qg — & —
CHO CH=CH-COOH Z
- 4-benzopyron hay chromon 1 khung ctia thudc ddn mach Khelin.
~ 2-phenyl chromon ¢dn goi 1a flavon 14 khung ctia nhiéu sic t68 trong thye vat:-

Flavon

23.3.2. Nhém pyridin ,

Pyridin va chc d&n chat c6 nhiéu ing dung trong thuc t&, dic biét trong
nganh Duge, khung pyridin, benzo pyridin va benzoquinolin c6 trong hgp chit
thién nhién va mdt s& loai thude tdng hop: http://tieulun.hopto.org



A
N N’ N’
Pyridin Benzo [b] pyridin Benzoquinolin
(Quinolin) {Acridin)

23.3.2.1. Pyridin

Pyridin cé tinh chit gié’ng nhu c4c hop chit thom, nd khé cho phén ting
cong va d& dang tham gia phan dng th& Ning ludgng cfng hudng 13 27
Kcalo/mol. Géc lién két clia pyridin 1a 120° 4 lién két C-C gidng nhau va 2
lién k&t C-N gidng nhau.

Pyridin duge biéu dién bing céng thite Kekule I va II, cong thic III bidu

hién dude pyridin cé hé luc ti thom giéng nhu benzen:
4

Y
= = 5 3 B B
| ®] QO
[ N N A
I I : I
V& mi4t cdu tao, khodng cich gifla cic nguyén ti carbon trong nhén
pyridin c6 khéc so véi khoang cach @6 trong nhin benzen:

1,40 A 194
@ 1,40 A @i— 137A
[+] o
1,40 A N™134 A .
Benzen Pyridin

Hinh déng dim miy dién ti cla nitd trong pyridin khée véi nits cta
pyrol. Trong pyridin, nguyén td nito lién k&t véi nguyén tit carbon cia vong
bang lai héa sp? va cung cfp mft dién tit cho ddm méy dién tit m. Orbital sp®
thit ba cia mbi nguyén ti carbon lién k&t véi hydro, orbital sp? thit ba cla nito
chita d6i dién ti tu do, cap dién tit ndy duge diung dé lién két véi acid:

(a) (b)

Hinh 1. Phan tit pyridin

a. Mot alén tr trong m&i orbital p; hai dign tl trong méi orbital sp? clia nitd. )
b. Céc orbital p xen phil tao ra dam may x & phia trén va dudi mét phéng vong. Hai dien tif tuw

do & trong orbital sp? clia nita.
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Do ciu tao dién ti nhu trén, nguy&n td nitd 1am cho pyridin b tinh base
manh hen pyrol va véng thom cho nhitng phan tng rat khac nhau.
a. Nguén goe thién nhién va phuong phdp diéu ché
~ Nguédn gdc: khung pyridin ¢6 trong nhi€u hgp chit td nhién (nhu céc
alcaloid). Khi dét'néng than d4 hay xuong ddng vat, thu duge pyridin va
déng ding (picolin hay methylpyridin, lutidin (hay dimethylpyridin),
colidin (hay trimethylpyridin). Trong din ch&t monomethylpyridin, quan

trong nhét 13 picolin:
G w2 @
CHy, —— COOH
i KMnO, N
Picolin . Acid pyridin carboxylic
(2,3- hoic 4-) (2,3- hoic 4-)

Déng phan & vi trf 3 1 acid nicotinic hay niacin, amid ctia n6 1a mét
vitamin. Déng phén & vi trf 4 (acid isonicotinic) duge diing dudi dang hydrazid

d& didu tri bénh lao:
N

N
Acid nicotinic
(Niacin, acid 3-pyridin carboxylic) Hydrazid ctia acid isonicotinic
chita bénh bach tang (isoniazid, Rimifon)
(amid ctia nd 1a vitamin PP)

Ngubi ta cé thé didu ché pyridin ti héc in than d4, 18y ddu nhe va trung
binh cho tac dung véi acid sulfuric tao thanh sulfat tan trong nudc, sau dé
kiém héa dung dich nudc d€ gidi phéng pyridin duéi dang base.

— Téng hop:

+ Téng hop pyridin bdng cach cho hdn hgp acetylen va acid hydrocyanic

qua &ng d6t néng:

HC,
HC ~CH to
A o = Q

+ Téng hop din chét clia pyridin bing cach déng vong acrolein v6i amoniac:

, CH, COOH
2 CH,=CH-CHO + NH, —» @ — @
N N

3-Methylpyridin Acid nicotinic

(B-picolin)
- http://tieulun.hopto.org



b. Tinh chdt:

Pyndm 12 mot chat 10ng, c6 miii khé chiu, d9 s6i la 115°C, hoa tan trong
nuéde va cic dung méi hitu cd. Ban than pyridin ciing 1a mét dung méi.

Tinh chit héa hoc dic trung nhét cia pyridin 14 tinh base, né tham gla
cac phan ing hinh thu:dng cua mbt vong thom (dac biét 1a phan ing thé ai
dién tt) va tham gia ¢ phan Ung thé 4i nhan. C6 nhiing phan Ung pyndm
tham gia nhu mét base hoiic mft tac nhén a1 nhan Trong mét s& phan ing
khie, nits tham gia tryue tiép hodc do déi dién tit cia né.

Pyridin ¢6 héa tinh déc biét 1a do né cé ciu tao phéng véi 6 dién ti. Ditd
c6 d6 Am dién cao va cd thé phan cuc héa hé théng thom, héa tinh cla d1 ta
khéng mit di ma chi bi giam (pyrxdm ¢6 tinh base yéu).

Sut khac nhau vé d6 dm dign gilta nguyén td nitd va carbon giy nén su
phén cuc cia phén tit va din dén cac cong thic gidi han sau:

Pyridin 14 mot nhin thom khéng hoat hoa, phan ing thé ai di{an t xay
ra khé khan & vi trf 3 va 5. Phan {ing thé 4i nhin x4y ra 6 vi
tri 2, 4 va 6. Cac dién ti tu do clia nguyén tit nits khoéng

tham gia vao hién tugng mesome héa va pyridin c6 tinh base x S
nhu amin bac 3.
— Héa tinh cila nhén: Tinh them cla pyndm thé hién & 6 N 1

phén tng thé, phan dng cfng va sy bén viing cia nhén. Tuy
vay, so vdi nhan benzen, cAc phan dng cta pyridin cé sy
khéac biét.

+ Phan ing the ai dién ti: Pyndm tham gia phan ing th& 4i dién ti khé
hon céc din ch&t ctia benzen. Tham gia phan tng sulfon ho4, nitro héa va
halogen héa véi didu kién rit khé khan. Khong tham gia cac phén ing kiéu

"Friedel - Crafts.

Phan tng th& 4i dién tli vu tién vado vi tri 3 va 5. Hién tugng nay duge
g1a1 thich nhu sau: nguyén tit nitd hiit dién tit = clia nhan lam mat d6 dién tl
cta nhén bi gidm di nhung bi gidm 6 vi tri 2, 4 va 6 nhidu hon vitri 3 va 5
(gidng nhu nitrobenzen):

o’ 3

Mit khéc, phan dng th€ i dién ti thubng xay ra ¢ méi trudng acid
manh, ion tich dién duong t&n cong vio nhédn thom tao hgp chit trung gian
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tich dién duong. Nhung d méi trudng nay, pyridin & dang mft ion mang dién
tich duong. Do siut cé mit cla pyridin mang dién tich duong mé viée tao thanh
dién tich duong thit hai & hop chat trung gian sé bi ngén can. Vi vay, phédn tng
thé ai dién ti s& khé khin:

I&\IO]- stoq @NOZ"

300°C N
3-Nitropyrridin

sto‘ (Oj, SO3H .

350°C N

@ — Acid 3-pyridin sulfonic )
N Br Br Br
N

300°

3- Brorr\op"nf‘m 3,5-Dibromopyridin
RX hode RCOX
(AlCls)

thmg phén ing

Chung ta hay xét dén su chnh hu:dng clia pyridin trén cd sd dé ben ving
clia carbocation trung gian. Khi tadc nhéan 4i dién td tdn céng vao vi tri 4, thu
duge carbocation ¢é cdu tric I, IT va III:

Ho Y q Y H_Y
| ]® o | |
N N Ng
I i

Khong bén vi
nito ¢6 6 dién i
Tac nhén ai dién t t&n cdng vio vi tri 3 (hodc 5) thu dude carbocation ¢6
cdu tric IV, V, VI

ol H H H
Y Ly A~y
| ol . e
N B N H
v VI

(T4c nhén 4i dién ti tdn cong vio vi tri 2 gidng nhut vao vi tri 4 va giéng
nhu vao vi tri ortho, para trong benzen).

T4t cA ciu tric trén déu kém bén hon céic cfu triic tudng ty § benzen vi
dién tit trong vong thom bi nitd hiit vé phia né. Do 46 pyridin tham gia phan

fing th& 4i dién ti chdm hon benzen. Trong tit ca cac ciu tric nég ciu tric
http://tieulun.hopto.org



IIT khéng bén viing vi nitd c6 6 dién tit. Do d6, tac nhan 4i dién ti tdn céng vao
vi tri 2, 4 hodc 6 rdt khé va phan Ung nay uu tién vao vi tri 3 va 5.

+ Phéan ting th€ 4i nhin: Phan ting th& 4i nhéan d& dang vao vi tri 2, 4 va 6.

Vi du:
% NH, " '
Q. wae O
N Br 180 - 200°C N"NH,
2-Bromopyridin 2-Aminopyridin
-oa NH,
O e O
N - 180 -200°C - N
4-Cloropyridin 4-Aminopyridin

Kha ning thé& 4i nhén & pyridin rat manh. Thi du phan tng amin héa bdi
natriamidid (phén Gng chichibabin), alkyl hoic acyl héa bdi hgp chit co kim:

0 -2 NH.
@ + Na*NHy L -3 H —

"N N”"NH,
Na*
Kfjl_ + Na*NH, + H:H == Kij + NH;
N”"NH, N~ “NH"Na*
Muéi natri cia
2-aminopyridin
5C) 8(+)
Q) + G @( — QL
N CeHs N~ CeH

2-Phenylpyridin

Cd ch& phan ing th& 4i nhén tudng ty nhu co ché phan ing thé 4i dién
td. Phan ving x3y ra qua hai glal doan: giai doan ddu 14 tic nhin 4i nhéan gin
vao vong va lam cho dién tich ctia vong thay d8i, giai doan hai quyét dmh toc
d6 ciia toan bd phan ing.

Néu téc nhin 4i nhéan t4n cong vao vi trf 4, thu duge carbanion c6 cdu
trie I, IT va III:

H__.Z H H H_.Z H__Z
b e o | |
N N Ne
I I m
Dang bén vi
nito mang dién tich Am
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Téc nhan ai nhan tidn coéng vao vi tri 3, thu dugc carbanion ¢é cdu tric

IV, V, VI
ol H H H
Z i SV AR = Z
| P <} P - e
v Vv VI

Khi tac nhén 4i nhén t&n cong vao vi tri 2 tudng tu nhu vao vi tri 4.

Tat cA chc cau tric trén déu bén hon so véi cc cdu triic tuong tu cia
benzen bdi vi dién tit bi nguyén ti nits hit vé phia né. D6 1a nguyén nhéan giai
thich tai sao pyridin c¢6 kha ning tham gia phan ng th& & nhin manh hon
benzen, va & vi tri 2, 4, 6 d& hon vi tr{ 3, 5.

Nguyén tit nito mang dién tich 4m lam cho pyridin tham gia phan tng
thé ai dién tit khé va d& tham gia phan dng th& ai nhan.

— Phan ting hydro héa: Khi hydro héa pyridin ¢é xtc tic thu duge hop chat

vong no 1& piperidin C;H,;N:

Q - ()
————
25°C N

N 3 atm H
Pyridin Piperidin
X, = 2,3.109 (K, = 2,0.10%)

Piperidin ¢6 tinh base ctia amin mach hé b4c 2 (mét triéu lan hon pyridin).
Piperidin thudng duge dimg nhu mét xidc tac base trong mét s8 phan tng.

Vong piperidin duge tim thay trong mét s§ alcaloid nhut cocain, strichnin
va reserpin.

- Héa tinh cla di t&:
+ Tinh base:

Nguyén ti nitd tham gia vao hé théng lién hgp cla nhén nhung khéng
nhudng hin ciép dién t ty do, do d6 pyridin c6 tinh base rd rét (K, =
2,3.107%), manh hon pyrol (K, = 2,5.107%) nhung y&u hon amin mach hé
(K, ~ 1079. Dung dich pyridin trong nudc lam chuyén mau gidy quy.

Pyridin ¢6 mdt d6i dién tf} (ndm trong orbital sp?) c6 thé tac dung véi
acid va khéng 1am thay dai tinh chit thom cla vong.

Pyridin tao muéi tan trong nudc (nhut clohydrat) hay khéng tan (picrat):
H
N®

.a®

@ + HQO & — @
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Néu cho dung dich nuéc pyridin tdc dung véi sét III clorid s& duge tiia
sat 111 hydroxyd:

@ <] . . @ &)
3[CHNH].OH + FeCl, —= Fe(OH)} + 3[CH,NH].Cl

+ Alkyl héa: Gidng nhu cic amin khfc, pyridin cé tinh 41 nhin va phan
ing véi alkyl halogenid cho mudi amoni bac 4:

@ + CH,I — @19
. d?,

N
N-methylpyridin iodid
(pyridin methiodid)

— Tao N-oxyd: Khi tic dung véi nude oxy gia, pyridin tao N-oxyd bén vitng
va duge sit dung trong tdng hop hiiu co: :

2O

©
®

0 = g

c. Hop chdt chita mét vong pyridin va piperidin

Pyridin duge ding lam dung méi, lam xiic tic cho phan ting acyl héa, 1am
nguyén liéu téng hgp cac din chit ¢4 nhan pyridin va piperidin. Nhiéu din

chét cia pyridin dude ding ]am thude.
— Nicotin: La alcaloid & cdy thudc 14. ©—[Nj
V8i lugng rdt nhé, nicotin ¢6 tac dung kich thich, nhung N éH3
né&u ding Iugng 16n hon, né gay suy nhugde thin kinh, Nicotin
budn nén va nén mita. Véi Iugng 16n, né 1a mot chat doc.
Muséi ciia nicotin duge ditng lam thuée trit siu.
Khi' oxy héa nicotin véi acid nitric ddm dic thu duge acid 3-pyridin
carboxylic cdn goi 14 acid nicotinic. Trong khi nicotin rat doc va khéng e6 lgi
cho con ngudi thi amid ctia acid nicotinic 13 mét vitamin, né 12 thanh phin
clia coenzym quan trong, d6 14 nicotinamid adenin dinucleotid (NAD).

— Pyridoxal: La din chét clia 3-hydroxy pyridin, ¢6 c&u tric gin gidng
vitanim B,. Phosphatpyric}oxal la coenzym déng vai trd quan trong trong
chuyén héa amino acid bing cach tao thanh héa chitc imin gita nhém
aldehyd clia pyridoxal va nhém amin clia amino acid:

O H 1O
HOCHj OH O=l!’—0CHz OH
(0] H HO
Pyridoxal Phosphatpyridoxal
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CH,OH

HO. CH,OH Vitamin B
) (3-methy! 3-hydroxy
HLC N cl 4,5-dihydromethyl pyridin)
% H o

— Alcaloid chita vong piperidin:

Mot s alcaloid chita vong piperidin nhu atropin (cé trong ciy Atropa
belladona) va cocain (cy Erythrocylon coca):

CH, CH,

N7 N7 O
d-ocH,

H 0—C—CgH;
8

—C—CH-CeH;

Atropin H,0H Cocain

Véi mét lugng nhé, cocain lam gidm mét mdi, ting hoat déng thén kinh
va c6 cAm giac sdng khoai. N&u sit dung cocain kéo dai s8 din d&n nghién, tiép
d6 1a suy nhuge co thé va lam m4t cdm gide cyc bd.

Nizm 1905, ngudi ta da téng hop duge novocain dé thay th& tic dung cta
cocain va nd khéng giy nghién. Hop chit niy cé mét s6 nhém chic githg vdi
cocain, d6 1a nhém ester benzoat va amin béec 3.

Atropin 1 mét chét rat doc, dung dich loding (0,5 - 10%) 1am dan déng tit mit.

23.3.2.2, Benzopyridin

Benzopyridin gdm mét véng pyridin ngung tu véi mdt vong benzen, néu
ngung tu & vj tri 2, 3 1 quinolin, cén ngung tu & vi tri 3, 4 12 isoquinolin.
. Dibenzopyridin gom mbt vong pyridin ngung tu véi hai vong benzen & hai
bén (vitri2,3va 5, 6 dién hinh 12 acndm)

* Quinolin:
8 \ o
N . N. {o: ortho
7 2 m a
QO; w OO, mime
5 ¢ : Y E:Ena)
K, = 3.1010 )

a. Nguén géc thién nhién va phuong phdp diéu ché
Qumohn c6 trong héc in than da. Hién nay ngudi ta difu ché& quinolin va
cac déng déng bing phuong phép téng hop:
— Ngung tu c&u tric 3 carbon vao anilin: (t6ng hop Skraup).
http://tieulun.hopto.org



— Ngung tu cdu tric 2 carbon vio ortho aminoceton: (t6ng hdp Friedlander
va Pfitzinger).

+ Téng hop Skraup: Diing hén hop anilin, glycerin, nitrobenzen (tic nhan
oxy héa) trong méi trudng acid sulfuric didm die, xdc tac 1A sat II sulfat:

EE:OH | H,50,, FeSO,
+ CHOH + CNO, — ——o 0
NH,

CH,O0H '
@@ + GCHsNH, + H,0
N

Phén ting xay ra qua 4 giai doan:
(1). Dehydrat héa glycerin bing H,;S0, dun néng thu duge aldehyd acrolein:

C.H»Z—CH-CHZ sto4
—_— CH,=CH-CHO + 2H,0
OH OH OH to 2 ?
(2). Phin dng cfng 4i nhdn cta anilin véi acrolein thu duge
B-(phenylamino) propionaldehyd:
2
(0] H-
Q,, g — ol
NE H Eg N,J:Hz
> 3 ;
H
(8). Tac nhén 4i dién td t4n céng vio vong thom do nhém carbonyl ctia
aldehyd duge proton héa (ddy 14 giai doan déng vong):

9 o
H—é\ HE H. OH
CH, + CH, +
é + HY = éH —_— + H
N’ Hz N’ 2 N
)
H H H

/
@©GREL
N

H
1,2-Dihydroquinolin
(4). Oxy héa bdi nitrobenzen thu duge vong thom:

3@:(\] + CHNO, —m 3@@] + CHNH, + H0
N . N

: H
,2-Dihydroguinoli uinolin .
1.2-Dihydroquinolin & http://tieulun.hopto.org



S&t (ID) sulfat c6 tac dung lam cho phan Gng x4y ra ti tir theo chidu thuén.

Chiing ta th&y ring giai doan ddu tién 1a phan ng tach loai don gidn.
Sau d6 12 cAc loai phan ting: dehydrat héa véi xic thc 14 acid; cong 4i nhin vao
hop chét a, B-carbonyl, phan @ng th& i dién tit vio nhin thom va phan Ung
oxXy hoa. %

Dua trén cd sd clia phén ing nay, ngudi ta da téng hop dude cdc din chat
ctia quinolin:

- Anilin + Crotonaldehyd — 2-methylquinolin (quinaldin)

- 3-nitro 4-amino anisol + glycerin —» 6-methoxy 8-nitro quinolin

- 9-amino naphthalen + glycerin —

ON 5,6-Benzoquinolin

©© (1-azaphenantren)

Cé thé thay thé nitro benzen bing cac tdc nhén oxy héa khac nhu acid
asenic (H;As0,). Vanadipentoxyd d6i khi duge thém vao nhu mét xde tae. Acid
sulfuric ¢6 thé dude thay bing acid phosphoric hodc céc acid khéc.

+ Téng hop Friedlander:

Ngudi ta ngung tu anilin ¢6 nhém carbonyl (aldehyd ho#c ceton) & vi tri
ortho véi mjt aldehyd ho¥c ceton khac:

NH, O, R -2H.0 ) N

o o = of

c=0 C\“:[—IZ R"
Rfl

Rr

+ Téng hop Pfitzinger:
Ngung tu ceton vdi acid isatinic (tao thanh bing cich thuy phan isatin)
6 nhém carbonyl & vi trf ortho déi véi nhém ~NH,:

H

N_O +HO @Ian . OsR . N_R'
C Zo c=0 &\Hg 7 R
Isatin EooH R OOH

Acid isatinic
b. Tinh chdt:

Quinolin 13 chat 16ng khéng mau, dd soi 238°C, dé 1au chuyén sang mau
vang ndu. Khéng tan trong nudc, tan trong chc dung méi hitu cd. V& mét cdu
tao, quinolin tuong ty nhu pyridin, benzen va naphthalen. Do sy ghép hai
véng benzen vA pyridin nén sy phin b8 mét d dién tit khong déu lam anh

. hudng dén kha ning, chiéu hudng phén Ung: hitp://tieulun.hopto.org



8 1 e e -
- - |
6 =3
5 4 ) @
Cong thiic gi6i han clia quinolin
Cap dign ti tu do ctia nitd gdy ra tinh base, d& dang tao mudi amoni bac
4 va oxy héa thanh N-oxyd tudng ing. Phan ting th# ai dién td khé khan xay
ra & di vong (vi tri 3) ho#c & nhén benzen (vi tri 5, 8). Phan ting th& ai nhan
x4y ra d vi tri 2 hay 4.
— Hoéa tinh cla di t8: Tinh base cla quinolin y&u hdn pyridin. N6 cé thé tao
mudi amonii bée 4 véi alkyl halogenid: .

o | Xe

N N
QO «° Qo
Quinolini clorid Alkylquinolini iodid

— Phén ng thé:
+ Th& 4i dién t&: Phan {ing nay xAy ra rit khé khan. Vi du: néu nitro
héa s8 thu duge mdt hdn hgp cdc hgp chit:

0B — 08, OO + OO
NO,

+ ThE 4i nhéan: Véi tac dung cia natri amidid thu duge 2-aminoquinolin:

</ NH, NJH N N o
— NHz—n—@/\j + H
= = ==

— Phén ing c@né:
H

N
Bl eV
Na /CH,OH

@,\(15) 1,2,3,4-Tetrahydro quinolin
H

[ :
Ni hoic Pd -
Decahydro quinolin
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- Sy bén viing cia nhén: Nhan pyridin trong phén ti quinolin bén viing
hon nhan benzen. V6i tac nhén oxy héa nhu kalipermanganat hay nudc
oxy gia, nhan benzen bi pha v tao ra acid quinolic:

N [0] . I-IOO*"\I\I'\Tj
CO oo 0eC

Acid quinolic d& khit nhém carboxyl tao thanh acid nicotinie:

(N) COOH CN>
—_—
Qo Qlcoon

Acid nicotinic

c. Ung dung ciia nhén quinolin
Quinolin 12 khung cda nhifu alealoid va thudc tdng hop nhu quinin
(alealoid cha cay quinquina dung chita s§ rét), plasmocid (thuéc s6t rét téng hop),
atophan (thufc chita thap khép va gitip bai tiét acid uric trong bgnh Gut).
8-hydroquinolin 14 thude sit tring, né cdn duge ding trong héa hoc phén
tich d& tao mudi phitc ndi khong tan véi Mg, Ca... ho#ic tao phiic chit c6 mau

vii Fe:
(1_\1) + Mg?* + 2HO —= 8 8
H HZO

* Jsoquinolin:
5 4

g 3 Isoquinolin
1©©N2 K, = 1L,1.10%)
Bl

Isoqumolm c¢6 nhitng tinh chat gidng pyridin va naphthalen Isoqulnohn
¢6 trong hdc in than da. Phuong phép quan trong dé diu ché& din ch4t clia
isoquinolin 1a téng hgp Bischler — Napieralsky: Ngudi ta chuyén
B- phenylethylamm thanh din chit formyl héa, dung Pr‘,O5 lam ch&t hit nude
dé déng thanh vong dihydro isoquinolin, ding paladi dé loai hydro vi tao
thanh isoquinolin:

CHyn P,0
(IZHZ 2Us Pd ON + H,
Oy, NH r JN
3 : 3 3 .
N-(2-Phenylethyl) . 1-Methyl 3,4-dihydro- 1-Methyl

acetamid isoquinolin isoquinolin
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Nhan isoquinolin tim thdy trong thanh phéan alcaloid cta ciy thude
phién (Papaver somniferum) la papaverin, morphin va codein:

H;CO

- H;CO : :h
H,CO

H,CO c

Papaverin

Morphin (R = H)
Codein (R = CH,)

Thuéc phién duge st dung rat 1au trong lich st loai ngudi nhung t8i nim
1802 mdi tim thay morphin. Cho dén nay, morphin duge diing 1am thudc gidm
dau r4t hidu nghiém nhung néu dung liu thi né giy nghién va lam suy nhude
hé hé hdp. Mac du dude s dung nhu mét thude nhung trong thdi gian dai
ngudi ta chua biét céng thite clia morphin. N&dm 1952, gido su Marshall Gates
d trudng dai hoc tong hgp Rochester da tong hgp dudc morphin. Do nhuge diém
cfia morphin, c¢dc nhi khoa hoc
da tim\ra qh'a't pentaz?cin 36 cdu ° CH; -CHZ—CHE—CHZ—CH:CHa
tric gin gi6ng morphin dé thay 3 CH,
thé& cho morphin, Tuy nhién, ciing
gifng nhu morphin, né 1am suy

* Benzoquinolin:
Trong cée thude héa duge thudng gép hai hé thdng nhan di vong loai nay:

Q0! EZ

Pentazocin

Acridin hay
a, B, ', B'-Dibenzo pyridin : Phenantridin
Ching ta xét nhén acridin:

Acridin ¢6 rét it trong hée in than d4, c6 thé tdng hop bing cach dun
néng diphenylamin va acid formic véi syt ¢6 mit ctia mdt chat hit nude:

.—ZHZO @@

9

pem————
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a. Ly tinh: ‘
) La tinh thé khéng mau, d6 chdy 110°C, tan trong nhidu dung mbi hitu cd, it
“ tan trong ether oxyd va ether ddu héa. Dung dich ¢6 mau huynh quang xanh.
Acridin c6 tac dung kich thich 1én da (acris: khé chiu).
b. Héa tinh: S
Acridin 12 mét chat bén viing, cho phén fing thé€ ciia nhén thom mét cach
khé khan.

~ Oxy héa véi kalipermanganat tao thanh acid acridinic hay acid
2,3-quinolin dicarboxylic:

2 O

- Khit héa véi hdn hdng natri tao thanh acridan hay 9,10-dihydroacridin:

Qo  —~ OO

c. Ung dung:

Acridin 13 khung ctta nhigu thuéc chita s8t rét (nhu quinacrin) va thude
sat tring (nhu rivanol):

NH, _ NH-CH(CH;)-(CH,) 3—N:C2H5
oo™ oot
H,N (Q i (Q
- Rivanol Quinacrin
23.8.3. Di vong 6 canh c6 hai di t&
Thudng gip trong mét s& loai thudc hai loai di vong:
— Di vdng c6 hai dj t&1a nito: diazin.
— Di véng ¢6 mdt di t8 nits va mét di t& luu huynh: thiazin.
23.3.3.1. Nhém diazin
Cé 3 déng phén cuaa diazin:
N. N. N.
@) @ @
N
1,2-Diazin 1,3-Diazin 1,4-Diazin
(Pyridazin) (Pyrimidin) (Pyrazin)

Quan trong hon ca 1a pyrimidin va pyrazin. )
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* Pyrimidin

a. Piéu ché: Ngudi ta thudng ngung tu cac din chdt B-dicarbonyl hay ester p-
ceton hodc ester malonic véi céc hgp chit cb cau triic N-C-N nhu ure,
guanidin va amidin:

H,N—-C—NH, HZN_l('iI_{NHz HZN—E=NH
Ure Guanidin Amidin
Vidu
CH;
HZN’C*NH N ‘
o 0 ON + H,0 + GH,0H
HC-C ,é—oczﬂs H3C
2

b. Ly tinh: Pyrimidin 14 chat rin bén viing, khéng mau, d6 chdy 22 5°C va dd
s6i 124°C, dé tan trong nudec.
c. Héa tinh:

— Céac rguyén tit nitd c6 dd Am dién cao nén lam gidm mat dd dién tu G cac
nhém CH trong nhén, nhit 12 § vi trf 2, 4, 6;

T30 0 T, T

Do sy phén bo dién tt khéng dong d8u nén phan tng thé ai dién ti gap
khé khén va chi xdy ra 8 vi tri 5 khong bi nghéo dién ti nhu & cac vi tri khac.

- Phan ting thé& 4i nhén c6 thé xdy ra nhu pyridin, véi natri amidid c6 thé
tao thanh 4-aminopyrimidin.

- Nhén thom bén viing véi tac dung cha cac chidt oxy héa nhu
kalipermanganat.

- Pyrimidin 1a mét base y&u, d dang dung dich, né cho phan tng trung héa
va chi tao mudi véi acid manh.

@iZ

d. Tém quan trong cia nhén pyrimidin:

Pyrimidin 06 trong thanh phan phén ti acid nuecleic. Acid nucleie gbm cb
acid deoxyribonucleic (ADN) va acid ribonucleic (ARN) - ADN 14 ché&t héa hoe
mang th6ng tin di truyén ctia t& bao. Mat mé trong ADN cfia t& bao 13 toin bo
thong tin xdc dinh ban ch4t cia t& bao, diéu khidn sy phat trién va phén chia
cla té€ bao.

Enzym thiy phan mét acid nucleic thanh nhiing khéi monome goi 13

nucleotid. Nucleotid bi enzym thiy phan cho nucleosid va acid phosphoric
http://tieulun.hopto.org



(H,PO,). Sau dé méi nucleosid Jai bi thuv phin cho dudng pentose va mgt di
vong base (pyrimidin hodc purin):

H:O
Acidnucleic =~ ———» [ Phosphat }—] Dudng |—{ Amin base |

Enzym
H “ Nucleotid
0 !
Nucleotid ﬁ [Dudng}—{ Amin base| + H;PO,
. Nucleosid

H,0
Nucleosid —2 [Dutng] + [Divong chifa nite |

Dudng chita trong ARN la ribose va dudng chda trong ADN 1a
2'.deoxyribose (2"-deoxy cé nghia 1a & vi tri 2’ da m&t oxy)

HO-H,C HO-H,C OH
H OH H H
Ribose 2'-Deoxy ribose

Ngudi ta tim thiy 4 di vong amin base trong deoxynbonucleoud trong dé
hai di vdng cé6 nhin purin (adenin vi guanin) va hai di vong c¢6 nhén
pyrimidin (cytosin va thymin):

NH, 0
(‘kN H3C\f‘\N’H
1}1*0 1}1"'\\0

Cytosin Thymin

ADN va ARN ¢6 tinh chit héa hoc tuong tu nhau, chiing khéc nhau vé db
16n va vai trd cta ching trong t& bio. Phin ti ADN la phan ti khéng 18, cé
khéi lugng phén tit tit 10° d&n 4.10° va tim théy phén 16n & trong nhén t& bao.
Phan tit ARN ngude véi ADN, khéi lugng phén ti nhd hon (khodng 35.000) va
tim thady 3 ngoai nhén t& béo

Thufe nga loai ac1d barbituric 13 din chat ciua 2, 4, 6- tnhydroxy-

pyrimidin:
H

I ——
T — R
OH

e @)

Acid barbituric khong gidy ngt nhung khi thay th& nguyén ti hydro ]
nhém CH, béng cac gbe methyl, ethyl isopropyl, phen?z ) dudc cac din chat
¢6 tac dung giy ngi: hitp://tieufun-hopto.org



/O ' 10
NH—C  c.H NH—C~ CH
N 2115 / N 5
o=c{ X! o=c{ (.
\NH—-C\‘ GCHs NH—C, CHs
. (@] 8]
Veronal o Luminal

* Pyrazin
— D& diéu ché pyrazin, ngudi ta thudng ngung tu cic a-amino aldehyd hay
a-amino ceton trong dung dich base véi su ¢6 mit cia tac nhin oxy héa
nhu thiy ngén (II) clorid, ddng sulfat hay oxy khéng khi:

NH,
HC  0=C—CH, -2H,0 CHs| om N CH;
Ho-¢=0 (H c’[ j/ C/Q ]/
3 HN’ 2 H3 H3 N
aAmi 2 2,5-Dimethyl 2,5-Dimethyl
ot uile o dihydropyrazin pyrazin

— Tinh chét: pyrazin § dang tinh thé d& dang thang hoa, dé chay 57°C va
dé sbi 116°C.

Pyrazin c6 tinh base y&u, nhin bén viing vdi cac tic nhin oxy héa. Khi

khit héa, pyrazin chuyén thanh piperazin:

Qo = § )
—
Piperazin c6 tinh base manh hon pirazin nén ¢6 thé tac dung véi acid

uric tao thanh urat héa tan (ing dung chita bénh Gut). M6t s6 mudi cla
piperazin duge ditng 1am thudc tri giun (piperazin adipat).

Z-T

-z

23.3.3.2. Nhém Thiazin
Dan chét quan trong ctia p-thiazin 14 phenothiazin hay dibenzo p-thiazin:

B ol
W OLIO:
7 3

s 7%

. p-Thiazin Phenothiazin
- Diéu ché&: Ngudi ta dun néng diphenylamin véi luu huynh véi sy c6 mit
ciia AICl hay iod:

H H
0,0 2% 00
_—

25 ' :
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— Tinh chét; La tinh thé khéng mau hodc vang nhat ¢6 g chay 180°C.

Tinh base cla phenothlazm rit yeu va khong thé tao mudi bén viing.
Nguyén tit hydro eta nltd linh déng nén khi tac dung %61 natri amidid tao
thanh din ch&t natri cia phenothiazin, tit d6 c6 thé tao ra cac din chit aikyl

hoa hay aryl héa: = =

Na R
L0 72 OLO
e
S . (X : halogen) 5

Tac dung vdi halogen phenothiazin ¢6 thé tao mudi:

@IJ@ = OO o

~ Ung dung: Hé thﬁ'ng phenothiazin c6 trong diy hop chit ¢ nhin amino
alky! hoa & vi tri s§ 10. Cac chit nay cé tac dung giam 4p trén hé than
kinh trung udng nén dudc si dung lam thuoc an thén, khang histamin,

chéng nén..

Vi du: (CH2)3-—N(CH3)2 HCI

©: J@,Cl

Aminazin
(clohydrat 2-clo 10-dimethyl
aminopropyl phenothiazin)
Pay 1a mét loai thuse dude s dung réng rai trong khoa thin kinh.

Phenothiazin con 12 khung ctta mét loat phdm nhudm, trong d6 ¢6 xanh
methylen. Nhin phenothiazin khéng mau nhung do sy ¢é mit clia cie nhém
tr¢g mau amin gn vao nhéan nén né cé mau trong mdi trudng acid vi ching
giy nén sy phin cyc manh trong phin ti. Dang mau phdm xanh methylen
{ing véi céng thic giéi han (a) va (b), gip chat khit dang mau chuyén sang
dang khéng mau:

mﬂ@ o, = Han@ELl o

s 1011 m B

e J@L Kl o

Dang khong mau
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23.4. DI VONG 7 CANH

Trong s6 céc di vong 7 canh thi nhém azepin ¢6 itng dung nhiéu. Thuang
gip cic hop chét ¢6 khung azepin trong mét s& alcaloid va mot s§ thude tong
hgp. Cac hdp chat nay c6 nhiéu tac dung sinh hoc khac nhau nhu lam gidm
glucose :huyét, gidm huyét ap, an thén, chita déng kinh, kich thich hé thdn

kinh trung uong...

23.4.1. Danh phéap
Azepin 14 dj vong 7 canh c6 dj t§ nito va 8 lién k&t d6j. Ngudi ta phan loai
nhu sau:

— Azepin chinh danh: ¢6 1 di t& nitod.
— Di va triazepin: ¢6 hai va 3 di t8 nito.
Cé thé phén tich tit azepin nhu sau:
+ aza: chi di t4 nita.
+ ep: tif hepta, ¢6 nghia 14 7.
+ in: néi 1én tinh chua no cia di véng va tinh base do di t& mang lai.

Trong di véng azepin, c6 mét nguyen tit hydro 8 dinh khéng mang lién
két doi, vi vay ngudi ta danh s8 nguyén tit hydro d6 kém theo chit H (goi 1a
hydro chi din). Vi du:

H
7l
1H-azepin 2H-azepin 3H-azepin

D61 véi vong hydro héa, tuy theo mitc d6 ma ngudi ta thém tiép ddu nei
di, tri, tetra hydro... A

Vi du:
N.

O 3,4,5,6-Tetrahydro 2H-azepir.

Hexahydro hay pehydro azepin chi azepin da duge hydro héa hoan toan.

Khi nhin azepin ké&t hgp véi cac nhin khac, Vi du: benzodiazepin,
dibenzoazepin... thi dgc tén theo cac qui téc sau:

— Vong co s8: Thudng 1a di véng vi d6 la vong 16n nhat. C6 thé danh s dj
véng nhu khi vong d6 ditng mdt minh, s8 nhé nhat danh cho di t8. Cac
canh chung danh ddu theo chit ci a, b, c... nhu a = canh 1-2, b = canh 2-
3... sao cho canh chung gin chil cai ddu tién nh4t. Vi du:
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1 ?
o . CHyCily-N(CHy),

1-(2 -dlmcthylammoethyl)-4 -methyl-7-oxo dibenzo [b,e] 1,4-diazepin

Ngudi ta khéng danh d&u cic canh va danh s8 cac dinh cta di véng nguge
lai vi nhu vay ta s& c6 din chét [b, f] dibenzo 1, 4-diazepin:

0

d
OF 0
R
£ N

H;

- Néu azepin ngung tu véi mot di vong khéac thi danh dau canh clia vong
azepin theo chi cai a, b, c... cén dx vong kia thi danh s6'1, 2, 3...

d 5
[ j c /.\\~
1N_—_..N3

H }H a }}T
H Tetrazol 2N—N3
Pehydroazepin Tetrazol [1,5,a] pehydroazepit

— Muéhn d4nh s6 chung cho ca hé théng da vong, c6 thé danh s§ theo chidu
kim ddng hé, s6 1 danh cho vong phia bén phai tif nguyén t& khong tham

gia vao hé ngung tu:
9 011
8 2
s A NS
CHy~CH. 3
(EHz ,~CHy;-N ~CH,

5-(3'-dimethy]aminopropyl)—10,1l-dxhydro—SH-dibenzo [b.f] azepin
(imipramin : chéng trdm u4t)

Chd j:
(1) Khi cin tén trong qui tic sd nhd nh4t, c6 thé danh s6 nguge chiu kim
déng hé.

(2) C6 thé goi tit hé théng ngung tu cic di vong bing tén riéng. Vi du:
10 1! 1
OO
e b
g f_ a3 3
7 6 s 4

11H-dibenzo [b,e] azepin hay morfantridin _
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(3) Khi c6 nhidu chitc dinh vio véng thi azepin duge coi nhu amin. Chie
nio x8p ghn amin (nhu acid, ceton) déu doc ¢ phan danh vi. Vidu:

H
9 Il\T o]
8 A _1,3-dihydro-7-nitro 5-phenyl-2H-
ON7 s 4 benzo [f]-1,4-diazepin 2-on
2 6 (nitrazepam)
CeHs

28.4.2. Phuong phap diéu ché&

Ngudi ta tim th&y nhéan azepin c6 trong ho tric dao 12 hai chat iboganin
v& tabernantin c6 tac dung kich thich hé thin kinh trung udng:

H,CO.
N
' N CH; H,CO N CH;
i H

Iboganin Tabernantin
Vong azepin cb thé duge téng hop bing nhiéu phuong phéap khac nhau
tuy theo y&u ciu clia tiing din ch4t.
Vi du:

- Téng hgp nitrazepam (thudc giy ngh): Tt o-aminobenzophenon co nhém
th& (Cl, NO,) 3 vi trf para d6i v4i nhém amin, sau d6 déng vong 7 canh
khi cho tac dung véi monobromacetylclorid va NHj:

NH, ' s P 0
,@I 1/ Ci-CO-CH,Br . 1
O,N CcC=0 —_ Lt gt 3

2/ NH, O,N77 _
Hs
Nitrazepam

- Téng hop azapetin (thuéc ha huyét 4p): Cho tac dung din ch4t halogen
thom véi amin:

(O)-cup H

+ \*ILCHZ—CI-I:CHZ — 2HBr +
O-ca O awperin

23.4.3. Hoa tinh

Azepin c6 tinh base nén c6 thé kiém nghiém bing phudng phap dinh
lugng acid (8 méi trudngkhan véi acid percloric hoéa tan trong acid acetic
khan). Ngoai ra c6 thé xac dinh cic hgp chét c¢6 chia azepin bing sic ky 1éng
cao 4p, quang phé huynh quang...

o>

@ N-CH,-CH=CH,
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23.5. HiE NGUNG TU CAC DI VONG
Hai hé ngung tu di vong ¢6 tidm quan trong dic biét trong héa duge va
sinh héa, 46 la: ’
— Nhém purin.

— Nhém aloxazin va isoaloxazin.

23.5.1. Nhém purin
Purin dudc tao thanh bing cich ngung tu hai di vong pyrimidin va imidazol
nén con goi 14 imidazolo-pyrimidin:
6,
INFS—NH Purin
N ° . = 216°C
NN Foe =
ER

Purin va cac din chét clia né c6 nhidu § nghia thyc t&€ va lj thuyét. Chiing
tham gia vao nhidu thanh phin cfia hgp chat thién nhién, dic biét 14 vao thanh
phén ctia mét s& base nitd cé trong phén tit acid nucleic (AND va ARN).

Purin ditde nha héa hoe ngudi Ditc phat hién ra n&m 1884 va dude diéu
ché tir acid urie.

23.5.1.1. Tinh chdt
Purin ciing gidng nhu pyrimidin va imidazol ¢6 tinh thom, d3c tinh nay
giam rd rét trong cée hgp chét aminpurin va hydroxypurin,
Tinh h3 bién: Gidng nhu pyrimidin, purin thé hién tinh hd bién
lactam-lactim.
— HB3 bién trong nhan pyrimidin:

Dang lactam v6i nhém— CONH  Dang lactim vdi nhém~ N= G- -
trong céc hydroxy pyrimidin rong amino pyrimidin NH,

—~ H3 bign trong nhdn purin: Trén phd héng ngoai va td ngoai cta
hydroxypurin déu cé vach die trung nhém —-CONH- clia dang lactam.
Bing phudng phép phin tich tinh thé hoc véi tia X, ngudi ta x4c dinh

duge nhém chic lactim trong aminopurin (Vi du: adenin ¢ dang lactim):

Acid uric dang lactam Adenin dang lactin
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- Tinh hé bién § nhan imidazol: Nhan imidazol c6 hai dang hé bi&n:
N NH
I — -
[ (W
H

Thuye té} ngudi ta chua tlm duge hai chit iing vdi hai cong thic néi trén.
Vi vdy, cac nha khoa hoe cho ring nguyén ti hydro § nhém imin c¢6 thé tu do
di chuyén giita hai nguyén t nitc.

Trong phan td purin, ngudi ta ciing khéng xac dinh duge nguyen tit
hydro iminic & vi tri 7 hay 9. Do vay, ngudi ta qui udc nguyén t11 46 & vi tri 9
va lién k&t d6i 3 vi trf 7-8.

Viéc nghién ciu tinh h bién trong nhén purin ddn d&n nhitng tng dung
thue tidn trong y hoc (vi du: viée diéu tri bénh Gut do acid uric tich lu¥ trong
cd thé gay ra).

Phan ting Murexit:

Céc hop chét ¢6 nhin purin (nhu acid urie, cafem, theobromin) déu cho
phan dng nay. Néu dem dung dich clia nhitng chit trén dun cach thuy vdi
H,0, (hodc acid nitric) sé& duge cin mau vang niu. Khi thém dung dich
amomac & xudt hién mau dd tudi do ¢6 sy tao thanh murexit (12 mudi amoni

cia acid purpuric):
(0]
X
DJ\N (0] - -
N H OH H
@: )? Aloxan H‘NJJr NH
> A
H O"°"N""0 O”"N"O
‘ifcfﬁ- " "
J\ Aloxantin

‘Acid dlalunc

? on % ? l ﬂ
NH +NH3 NH _
ofLN 0 O I;I’J* -2H0 04L
‘F %NH —, HN ‘fN? NH
0 HO OJ"E O HN I}I'go
b -

- Murexit
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23.5.1.2. Mét s6' ddn chdt quan trong cia purin

NH2 E
* Adenin: N’)T'N
- kN ! N’ﬂ
- \

LA thanh phdn quan trong cla céc

acid nucleic v& c6 trong mét vai loai enzym.
Adenin (6-arninopurin,

* Guanin: OH

Nguoi ta tim thay 4 di vong amin N7 N
base trong deoxyribonucleotid, trong dé Jso f y
hai di véng ¢6 nhén purin 13 adenin va HN™ "N™ "N
guanin. H

Guanin (2-amino 6-hydroxy purin)

* Xanthin:

Tén tai chi y&u J dang ceton. La N/’TF
khung cta nhifu alcaloid nhu cafein, HOJ*N NJ
theobromin, theophylin: :

Xanthin (2,6-dihydroxy purin)
0] 0 0]

H,C-N N-CH HN N-CH H,C-N N
LI T L
0" "N "N O“"N”" "N O""N" "N

X foi ¢H, H
Cafein Theobromin Theophylin

Ca 3 hop chét trén déu c6 trong 14 ché, c.ﬁ phé va cacao. D6 12 nhiing chit
c6 hoat tinh sinh hoc quan trong nhu: lgi tiéu, kich thich hoat déng cita hé
thin kinh va hé tim mach.

* Acid urie: 1a 2,6,8-trihydroxypurin. N6 1a hgp chat diu tién c6 nhan
purin duge Scheele tim ra ndm 1776. Acid uric ¢ thé hd bign dang enol-ceton

o vi tri 2-8:
0O O
HNJj\—NH HN” TN
| el - | ]
OA\IIQ Iﬁ’k (0] HO’LN I?I/LOH
H H H

Phan tng khit amin vi oxy héa trong sinh v&t tao ra acid urie, xanthm

va hypoxanthin rit phé bi€n trong thién nhién, amdnffﬁ‘?/tféhﬁﬁﬂ%ﬁ'&ﬁ"&r&eu
ddng vat.



Acid uric c6 thé tich luy trong co thé ngudi va ]a nguyén nhéan ciia bénh
Gut. Mdt phuong phap chita bénh 14 tim cich hoa tan acid uric.

Acid uric § dang muéi trung tinh cﬁa kim loai ki€m (K, Na, Li) rit tan
trong nudc nhu‘ng khi 6 dang mudi acid ctia kim loai kiém lai r&t it tan (tru
mudi acid cta Li tan nhiéu hon). Vi vay trong diéu tri c6 thé ding mudi Li
(nhu htlcarbonat) & lam tan acid urie tich tu trong co thé. Ciing c6 thé ding
piperazin d& 1am tan acid uric dudi dang piperazin urat. Nguoi ta cing nhan
thiy nhém carbonyl d vi tri 6 ctta phin ti acid uric khé enol héa (vi du: phai
diang POCI, méi c6 nhém enol & vi tri nay).

23.5.2. Nhém aloxazin va isoaloxazin

Aloxazin 1a hé théng ngung tu gém 3 nhéan: benzen, pyrazin va pyrimidin
da hydro ho4, trong nhén pyrimidin c6 hai nhém carbonyl:

]’\":T’

Isoaloxazin 14 dang h& bidn cta aloxazin (khéc nhau & vi tri ciia mét
nguyén tit hydro va mot lidn két d6i).

H
I

N_O
s

Isoaloxazin ¢6 mau vang tuoi nén con goi 1a flavin (do ti flavus: vang).

23.5.2.1. Piéu ché _
Aloxazin duge di€u ch& bing phin ing ngung tu aloxan va

o-diaminobenzen;
: H
N_.O N._._N_.O
-2H,0
e
23.5.2.2. Tinh chdt

Dang hé bién ciia aloxazin vA iso aloxazin d& bj khit héa thanh hop chat
khéng mau (dang 1dco), dang nay dé bi oxy héa thanh iso aloxazin:
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H | Hoo
N ’N\fo [2H] ©:N NYO
Isoaloxazin Hop chat loco flavin

(flavin}

23.5.2.3. Tdm quan trong g

Iso aloxazin c6 trong c&u triic cha mét s§ enzym trong ed thé. Cac enzym
nay goi 12 flavin-protein (nhu D-aminoacid oxydase, xanthin-oxydase).

Riboflavin con.goi 12 lactoflavin vi 14n d4u tién dudc phén lap tit sita, né
déng vai trd van chuyén hydro trong cd thé.

Riboflavin hay vitamin B, 12 d&n ch4t thé cta iso aloxazin:

R R H
Hy NJ/\KNH -H, HiC N]/\D,NH
H O
R

= CHz' (CHOH) 3" CI‘Ion

23.6. KHAI NIEM VE ALCALOID

23.6.1. Pinh nghia

Alcaloid 12 nhitng hop chdt hitu co ¢ chita nitd, ¢ tinh base va thudng
gip trong thuc vat.

Tit "alcaloid” xu&t phét tit tiéng Latinh: "alkali" ¢6 nghia la kiém, "oides"
¢6 nghia 13 tuong tu; vay tit "alcaloid" cé nghia 1a "tudng tu cac chit kiém".

Trong thanh phén alcaloid c6 cac nguyén td carbon, hydro, oxy, nitd va
¢dn c6 oxy trong cic nhém hydroxy, methoxy, ester, ether, lacton, carboxyl.

Alcaloid thitding ¢6 c&u tao phiic tap, da s§ c6 nhan di vong, c6 hoat tinh sinh
hoe cao va tham gia phan ting héa hoc véi mét g8 thude thit chung cta alcaloid.

Trong giéo trinh nay, ching tbi gidi thidu khai niém chung vé alcaloid.
N&i dung chi tiét va ddy di hon vé alcaloid dugc trinh bay ¢ giso trinh Dude
lidu, theo chuong trinh cdc mén hoc d duge qui dinh.

23.6.2. Phén loai

C4u tao ctia alcaloid rat da dang nén khé phén loai, hién nay ngudi ta
dya trén c#u tao cla céc nhém chita carbon-nitd trong phén tit alcaloid dé
phén loai chiing. )
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Dua trén cd sd dé, cé6 thé phan leai nhu sau:

— Alcaloid khéng c6 nhan di vdng: ]

— Alecaloid c6 nhan di vong: dua vao ciu tao ctia cic nhén di vong nhu dj
vong 5 canh, 6 canh, hé ngung tu di vong, di vong thom, di véng no...
hoZc dya vao s6 lugng nguyén tit nitg d& chia thanh céc nhém sau:

+ Alcaloid 13 din xuft ¢ta pyrol va pyrolidin.
+ Alcaloid 14 dfin xufit clia imidazol.
+, Alcaloid 1a dan xu4t clia pyridin va piperidin.
+ Alecaloid 13 d&n xu4t clia tropan.
+ Alcaloid 1a d&n xu4t cta quinolin.
+ Alcaloid ]1a d4n xu4t ctia isoquinolin.
+ Alcaloid 14 d4n xu4t ctia quinolizidin.
+ Alcaloid 1a din xu4t ctia quinazolin.
+ Alcaloid 13 ddn xuft clia acridin.
+ Alcaloid 13 din xuét ctia indol.
+ Alcaloid 1a d&n xu4t ctia purin.
+ Alcaloid 12 din xust clia pyrolizidin.
— Alealoid c¢é nhén sterol.
— Alcaloid ¢6 c&u tric diterpen.

23.6.3. Tinh chit chung

23.6.3.1. Ly tinh: Alcaloid dang ké&t tinh thudng c6 nhiét d6 néng chay xac
dinh, tuy nhién c6 mét s8 alcaloid bi pha huy & nhiét d¢ trude khi chay.

Alcaloid & dang 16ng thudng bén vitng va khéng bi pha hiy d nhiét d6 s6i.
Alcaloid khéng mii, vi déng ho#c cay va da s8 khéng mau. Cac alcaloid
hiu hét khéng tan trong nude, d& tan trong dung méi hitu cd nhu alcol
methylic, alcol ethylic, benzen, cloroform...
23.6.3.2. Hod tinh
Da s cdc alcaloid c6 tinh base y&u va cé thé cho mét s& phan fing chung sau:
- Téc dung véi acid dude cic mudi tuong ting.
- Két hyp véi kim loai ning (Hg, Bi, Pt...) tao ra cic muédi phie.
— Téc dung véi cac thude thit chung cia alcaloid tao tia hodc tao mau.

23.6.4. M{t s6 alcaloid thudng gap

Alcaloid 13 hgp ch4t hitu ed thién nhién ¢6 hoat tinh sinh hoc da dang va

da s6 rit doc.
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Alcaloid duge chiét xudt chd y&u tit thyc vat va mét s§ it tit dfng vat.
Hién nay trén the gidi cdc nha khoa hoc da téng hop hoic ban tdng hop duge
nhiéu alcaloid dé phuc vu cho céng tac phong va chila bénh. Tuy nhién,
aIcalmd thién nhién vin 12 ngudn cung c4p chinh cho nganh y duge dé diéu tri
mét s8 bénh cho con ngtig1 -

Chiing ta hay xét mot vai alcaloid quan trong sau day:

a. Alcaloid khéng cé nhén di vong:
Trong nhém ndy, nguyén t§ nitd nim & mach thing. c i I(I:I ch
Vi du: Ephedrin 12 alcaloid duge chiét xu&t tit cde i 3
loai Ma hoang (Ephedra sp., Ephedraceae).

Ephedrm cé tac dung 1am ting huyét ap, giy gian
phé quan, 1am co mach ngoa1 b1en thudng dudge dung dé didu tri viém miii,
hen phé& quédn, viém phé& quan cdp hoic man.

I
H NH_'CH3
Ephedrin

b. Alcaloid c5 nhan pyridin:
Vi du: Nicotin ¢6 ¢éng thiic cdu tao B-(N-methyl-a-pyrolidyD)-pyridin.
/ *
Ty
N b,
Nicotin § dang mudi véi acid citric va acid malic c6 trong 14 cdy Thudc 1a

(Nicotiana tabacum L., Solanaceae).

Nicotin 12 alcaloid rat déc, v6i lifu nhd, nicotin kich thich hé thdn kinh
trung udng. V4i lidu 16n, nicotin 1am truy tim mach, ngitng hd h&p.

Thudng st dung cac alcaloid nay lam thudc trir sdu.
c. Alealoid cé nhén tropan:
Tropan 13 hgp chit di véng ngung tu cla pyrolidin va piperidin:

7 1. 2

A CH3 3

6 5 4

Trong nhém alcaloid cé nhén tropan cé thé ké céc alcaloid quan trong
nhu atropin, scopolamin, cocain.

Vi du: Atropin 14 alcaloid c6 trong céc bé phén cuia ciy Benladon (Atropa
belladona L., Solanaceae).

' %—CH:, \—0-C~CH-CH,0H
8 &
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Atropin c6 t4c dung liét phé giao cdm, chéng co thit co tron, Iam gidm
bai ti&t nude bot, mé héi, dich vi.

" Atropin duge diing dé didu tri con dau do co thit dudng tidu héa va tist
‘nidu, gidn déng ti...
d. Alcaloid ¢ nhén indol: ;

Day la nhém alcaloid quan trong, nhi€u chat thudc nhém nay duge sit
dung lam thude nhu reserpin, strychnin, vinhlastin...

Vi du: Reserpin ]a alcaloid c6 trong ré ctia nhiéu loai Ba gac (Rauwolfia
sp., Apocynaceae). (Céng thitc di duge trinh bay 3 trang 99). Reserpin cé tac
dyng lam ha huyét 4p, nén duge ding dé didu tri bénh ting huyét ap.

e. Alcaloid ¢6 nhdn purin: =5
Alcaloid quan trong thude nhém nay 1a cafein va theobromin.

Cafein c6 trong 14 ché va hat caphé, theobromin cé trong hat cacao.

0
H.,C—-N ~CH, H-N N—CH;
(0 ) NJ OJ\N N
3 3
Cafein Theobromin 7

Cafein c6 tae dung trg tim va 1¢i tiu nhe.
g Alcaloid ¢6 nhdn quinolin:

Alcaloid quan trong thuge nhém nay 1a quinin va cinchonin tim thdy
trong vé cdy Canhkina (Cinchona sp., Rubiaceae).

Quinin dude st dung 1am thude tri s6t rét, cén cinchonin cb tac dung nhu
quinin nhung § mite d6 kém hon.

A CH= CH2

HO-CH N
lhee
N/
Quinin

h. Alealoid ¢6 nhén isoquinolin:

Nguéi ta tim thdy trong qud cdy Thuéc phién chua chin ba alcaloid 1a
morphin, codein v thebain. Ci ba alcaloid nay la nhiing base manh. Khi
acetyl héa morphin ta duge diacetyl morphin (heroin).
' http://tieulun.hopto.org



R = H: Morphin
R = CH;: Codein

Thuéc phién, morphin, heroin... 1a nhitng ch&t gay nghién ning (ma tdy).

Trong y hoc, morphin duge dung 1am thudc giam dau, trong cac truong
hop dau dit déi nhu céc chiing dau do ung thu, con dau do si than, sdi méat.

Codein dung dé chita ho.
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