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LOI GIGI THIEU

Thyc hién Nghi dinh 43/2000/ND-CP ngay 30/08/2000 ctia Chinh phu quy
dinh chi tiét va huéng dan trién khai Luat Giao duc, Bé Gido duc va Dao tao va
Bo Y t& da phé duyét, ban hanh cic chuong trinh khung cho dao tao Dugc si Dai
hoc. B6 Y t& t6 chtic tham dinh sach va tai liéu day hoc cac mén hoc co sé va
chuyén mon theo chuong trinh méi nham tiing budc xay dung bo sach chuén trong
cong tac dao tao Dugc si Dai hoc nganh Y té.

B6 sach Hod huu co duge bién soan theo chuong trinh dao tao mon Hoa hoc
h#iu co thudc chuong trinh gido duc ciaa Pai hoc Y Dudc thanh phd H6 Chi Minh
trén co sd chuong trinh khung da duge Bé Gido duc & Dao tao, B Y t& phé duyét.

Nb6i dung bo sach chi dé cap nhiing kién thtc 1y thuyét vé hoa hiiu co, gbm
40 chuong va chia lam 2 tap trinh bay nhiing kién thtic co ban vé danh phap, cidu
tric, co ché phan ting, tinh chit 1y hoc va tinh chit hoa hoc ctia cac hgp chat
hydrocarbon, cac hgp chat don chiic, cac hgp chat da chitc, hop chat tap chiic, hgp
chat thién nhién va hgp chat cao phan ti.

Dé1 tuong st dung bd sach nay la cac sinh vién dang theo hoc tai Truong dai
hoc Dudc, khoa Dudc thudc cac truong dai hoc nganh Y t&. Pong thdi ciing 1a tai
liéu tham khao t6t cho nhiing hoc vién sau dai hoc.

Sach Hod hitu co dudce cac giang vién giau kinh nghiém cua Khoa Dugc - Dai
hoc Y Duge — Thanh ph& H6 Chi Minh bién soan. Sach da dugc Hoi dong chuyén
mén thdm dinh sach gido khoa va tai liéu day — hoc chuyén nganh Dugc cta Bo Y
t& thdm dinh va dudec Bo Y t&€ ban hanh lam tai liéu day — hoc chinh thtc dung
dao tao dugc si dai hoc cia Nganh Y té€ trong giai doan hién nay. Trong thdi gian
ti 3 dén 5 nam, sach can duge chinh 1y, b6 sung va cap nhat.

Vu Khoa hoc va Dao tao, B6 Y t€ xin chan thanh cam on Khoa Dugc - Dai
hoc Y Duge — Thanh phd Hé Chi Minh ciing céc tac gia da bé nhiéu cong siic dé
bién soan cudn sach nay. Vi 1a 1dn d4u xuit ban nén chic chin con nhiéu thidu
s6t, ching t6i mong nhan dudc ¥ kién déng gép cta dong nghiép va ban doc dé
cuén sach ngay cang hoan thién.

VU KHOA HOC VA PAO TAO
BOYTE
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MG DAU

Dé6i tugng ciia héa hoc hitu co:

Héa hoc hitu co 1a mén khoa hoc nghién cttu thanh phan va tinh chat cac
hgp chat caa carbon.

Trong thanh phan hgp chat hiiu cd, ngoai carbon con c6 nhiéu nguyén t&
khac nhu H, O, N, S, P, halogen... nhung carbon dudc xem la nguyén t6 cd ban cau
tao nén hdp chat hiiu co.

So lugc lich st phat trién ctia Héa hoc hitu co

TU xa xua nguoi ta da biét diéu ché va st dung mot s6 chat hitu co trong
doi séng nhu gidm (acid acetic lodng), rugu (ethanol), mot sd chit mau hiiu co.
Thoi ky gid kim thuat cac nha héa hoc da diéu ché& duge mdt s6 chat hitu co nhu
uré, ether etylic...

Cudi thé ky 18 dau thé ky 19, cac nha héa hoc da chiét tach tu dong, thuc
vat nhiéu acid hiiu co nhu acid oxalic, acid citric, acid lactic ... v mot sd base hiiu
co (alcaloid). Nam 1806 1an d4u tién nha héa hoc ngusi Thuy Dién Berzelius da
dung danh ti “Hoéa hoc hiiu co” dé chi nganh héa hoc nghién ctu cac hgp chét c6
ngudn goc déng vat va thuc vat. Thoi diém nay c6 thé xem nhu c6t méc danh ddu
su ra doi ciia moén hoéa hoc hiiu co.

Nam 1815 Berzelius dua ra thuyét “Luc séng” cho réng cac hop chit hitu co
chi c6 thé dudc tao ra trong co thé déng vat va thuc vat nhd mét “luc séng” chi
con ngudi khéng thé diéu ché duge. Thuyét duy tAm nay tdn tai trong nhiéu nam
nhung dan dan bi danh d6 bdi cac cong trinh téng hdp cac chit hitu co tit cac chat
vO cd.

Nim 1824, nha héa hoc ngusi Ptic Wohler da téng hop dudge acid oxalic bang
cach thuy phan dixian 12 mot chat vo co. Ndm 1828 ciing chinh ong, tit chat vé co
amoni cyanat da tdng hgp dugdc uré. Tiép theo Bertholet (Phap) tdng hgp dude
ch&t béo nam 1854 va Bulerov (Nga) téng hgp dudng glucose tit formalin nam
1861.

Cho dén nay hang triéu chat hitu co da dugc téng hgp trong phong thi
nghiém va trén quy mé céng nghiép. Con ngudi khéng chi bat chuée téng hdp cac
chat giéng thién nhién ma con sang tao ra nhiéu chat hiiu co, nhiéu vat liéu hiiu
co cuc ky quan trong va quy gia ma tu nhién khong c6.

Tuy nhién tén goi hgp chat hiiu co van dugde duy tri, nhung khong phai chi
v6i nghia 14 cac chat c6 ngudn goc dong vat va thuc vat ma mang noi dung méi: dé
14 cac hgp chat caa carbon.
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Piac diém cta cac hgp chat hitu c¢o va phan ting hitu co

Mic du ra doi mudn hon héa hoc vo ¢é nhung cac hgp chit hiiu ¢o rat phong
phi vé s6 luong, chung loai. S6 luong chat hiiu co cho dén nay nhiéu gap vai chuc
lan cac chat vo co da biét. Nguyén nhan co ban 1a do carbon c6 kha nang tao
thanh mach dai vé tan theo nhiéu kiéu khac nhau. Néi cach khéc hién tugng déng
phan (ttc 14 cac chat c6 ciing thanh phan phan ti nhung khac nhau vé ciu tao) 1a
cuc ky pho bién va dac trung trong héa hoc hitu co.

C#u trdc phén ti cia hop chét hitu ¢ c6 thé don gian nhung cling c6 thé rat
phtic tap, viéc xac dinh cau trdc cua ching nhiéu khi rat khé khan, phai st dung
nhiéu phuong phap héa hoc va vat 1y hoc hién dai.

Né&u nhu lién k&t ion kha phé bién trong hop chat vo co thi lién két chu
yéu gifia cAc nguyén tu trong phan ti hitu co lai 1a lién két cong hoéa tri. Dic
diém nay anh hudng nhiéu dén tinh chat 1y héa va dic biét 1a kha nang phan
ing cua chung.

Cac phan tng hiiu co thuong xay ra véi téc dd cham, khong hoan toan va
thuong theo nhiéu huéng khac nhau, vi vay vai tro cua nhiét déong hoc, dong hoc
va xuc tac trong héa hitu cd rat quan trong.

Vai tro cua héa hoc hitu co

Cac chat hiiu co c6 vai tro rdt quan trong trong doi sdng ctia con nguoi.
Khong nhiing hau hét thuc phdm ching ta an (glucid, protid, lipid), vat dung
hang ngay (cellulose, sdi tdng hop, cao su, chat déo...) 1a cac chat hitu cé ma nhiéu
chat hiiu co con 1a co sé ctia su song (protid, acid nucleic..). Nhién liéu cho dong co
dot trong, cho nha may nhu xing, dau 1a hén hgp hydrocarbon mach dai ngéin
khac nhau. Cac vat liéu hitu co nhe, khong han gi, tién st dung, nhiéu mau sic da
dang dang ngay mot thay thé cho cac kim loai, hop kim trong nhiéu linh vuc, ké
ca nhiing linh vuc tudng nhu khong thé thay thé duge nhu ban dan, siéu dan...

Do t&t ca nhiing d#c diém trén, héa hoc hitu co dude tach ra nhu mét nganh
khoa hoc riéng doi héi nhiing phuong phap nghién cttu va thiét bi ngay cang hién
dai hon, doi héi nd luc khong ngiing cia cac nha héa hoc dé khéng nhiing bét
chuéc thién nhién téng hop nén cac chat phiic tap phuc vu cho nhiéu linh vuc cia
cudc sdng ma con vuot xa hon ca thién nhién. T co s6 héa hoc hiiu co, da cé rat
nhiéu nganh nghién ciu tGng dung ra doi: héa cong nghiép, héa dau, cong nghiép
dét, hoa thuc phdm, duge phadm va héa m§ pham.
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HOP CHAT TAP CHUC

DINH NGHIA

Hgp chat tap chiic 1a hop chit hitu co, trong phan ti c6 it nhat hai nhéom
chtic khac nhau. Ciing c6 thé xem hgp chat tap chtic 1a dan xu4t cia hydrocarbon
ma it nhat c6 hai hydro dugce thay thé bdi cAc nhém chtic hoan toan khac nhau.

CH,-CHOH-CH=0 phan tu c6 chic alcol va chtic aldehyd
CH, - CH(NH,) - COOH phéan ti ¢6 chtic amin va chitc acid
CH,CI1 - CHC1 - CH,0H phén ti ¢6 Cl va chiic alcol

HOC,H,COOH phéan ti ¢6 chtic phenol va chiic acid

H,NC:H,COOH phén ti c6 chiic amin va chiic acid

HOC,H,CHO phan tt c6 chic phenol va chitic aldehyd
PHAN BIET

— Hop chat da chtc: nhiéu nhém chtc cung moét loai.
— Hgp chat tap chiic: nhiéu chtic khac nhau (xuét hién tinh chat méi).

Trong céac hop chat tap chiic cac nhém chiic anh hudng 1an nhau lam ting
hoic giam kha niang phan ing cia nhém chiic co ban hodc tao ra nhiing tinh chat
phan ting dic thu ctia hgp chat tap chiic.

Vi du: Phenol c6 tinh acid yéu hon acid carbonic. Phenol khéng tac dung véi
Na,CO; nhung clorophenol lai tac dung véi Na,CO,

OH ONa

@L + NapCO3 @ + NaHCO3
Cl

Cl
Diéu d6 chiing tb riang nguyén ti clor da anh hudng dén tinh acid ctia chiic
phenol.

Hop chdt tap chitic ¢c6 nhiéu nhém chtc khac nhau rat phé bién trong doi
song hang ngay. Cac dudc phdm thudng c6 nhiéu nhém chic khac nhau trong
phan tu.

DANH PHAP

Cac hogp chit tap chitc ¢6 loai goi theo danh phap thong thuong nhu cac acid
amin, nhung goi tén theo danh phap qudc t& 1a chudn muc dé biét rd cdu tric
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cua moOt hop chit tap chtic phtic tap. Cé6 nhiing quy u6c khi goi tén theo danh
phap hé théng:

a- Chon mach dai nh4t chtta nhém chitic ¢6 vu tién cao nhat.
b- Cac nhém chiic con lai dudc goi tén theo tiép dau ngii.
c- Danh s6 trén mach chinh ti nhém chtec.

Goi tén hgp chit ¢6 mach chinh tuong ing v6i nhém chiic vu tién cé tiép vi
ngit cia nhém chic d6 va vi tri, tiép dau ngii ciia cac nhém chic khac theo thi tu

uu tién.

Bang liét ké sau trinh bay thi ty vu tién ctia cac nhém chiic:

Tén goi tiép vi ngl, ti€p dau nglr va th tu vu tién cla cac nhdm chic

Nhém chirc Tiép vi ngir Tiép dau ngir
Cation oni onio
Anion at, id, ur ato, ido
-COOH oic, carboxylic carboxy
-SO3H sulfonic sulfo
-COX oylhalogenid, haloformyl
carbonylhalogenid
-CONH, amid, carboxamid carbamoyl
-CONHCO- imid, dicarboximid. iminodicarbonyl
-C=N nitril, carbonitril. cyano
-CHO al, carbaldehyd. oxo, formyl
C=0 on 0X0
S=0 thion thioxo
-OH ol hydroxyl, hydroxy
-SH thiol mercapto
-NH, amin amino
=NH imin imino
ViduV:

H,N~CH,~CH—CH, —CH~-COOH

OH

NH,

4-Hydroxy-2,5-diaminopentanoic

12
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Chuong 25
HALOGENOACID

MUC TIEU
1. Doc duoc tén cdc halogenoacid.
2. Néu duoc héa tinh cia halogenoacid va ing dung ctia moét s6 chdt dién hinh.
Halogenoacid 14 nhiing hgp chat dugc tao thanh do su thay thé mot hay
nhiéu nguyén tu hydro trén goc hydrocarbon cta acid carboxylic bang cac nguyén

ti halogen. Cac halogenoacid ctia acid monocarboxylic no c¢6 nhiéu ting dung, déc
biét 1a cac a-halogenoacid.

a § o Y B«
R—CH—COOH R—CH~—CH,~COOH R—=CH—CH, -~ CH, - COOH
X X X
o-Halogenomonocarboxylic B-Halogenomonocarboxylic y-Halogenomonocarboxylic
2-Halogenocarboxylic 3-Halogenocarboxylic 4-Halogenocarboxylic

1. PHUONG PHAP DPIEU CHE

1.1. Halogen héa acid carboxylic

Acid a-monocarboxylic no c¢6 thé dudge diéu ché bing cach halogen héa truc
tiép bang fluor (F,), clor (Cly), brom (Br,) khi c¢6 mat caa acid chia proton, acid
Lewis. Néu c6 xtc tac anh sang (hy), phan ting thé xay ra theo co ché thé goc va
khong thé vao vi tri a.

+Cl2 (HH) CH;~CH—COOH  + HCI
CH;—CH,—COOH — Cl

—> _ _ HCl1
TClh(y GHe—CHy—COOH + HC

Trong phan tng halogen héa acid, dé thu dudc san phdm thé& vao vi tri o
thuong st dung thém phosphor d6 (P) véi vai tro tao acylhalogenid vi sy halogen
héa vao acylhalogenid xay ra nhanh hon vao acid carboxylic.

9P + X, - 2PX,

13
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OH
PX o o~
A3, R—CHZ—CZX <> R—CH=CI

+X2¢ - HX

R—CH —C4O
2 “SOH

O )
~Z
R—CH,-CZ_ +R—cCH-CZ +(RCH_2COOH R—CH-cZ
X )|( OH i ~X
X

Nhém COX c6 hiéu ting - I manh cho nén hydro cia C —H 6 vi tri a c6 tinh
acid hon so v6i cac hydro khac trong phan ti acid RCH,CH,COOH.

Halogen héa acid benzoic bang halogen ¢ xtc tdc Lewis tao acid meta -

halogenobenzoic.
COOH COOH
AICI )
oYy (YN

Acid carboxylic - RCOOH hoiac CH,(COOH), bi halogen héa dé dang khi
tuong tac véi thionylelorid (SOCL,).

1.2. Cong hgp HX vao acid chua no

Cong hgp HX vao acid a,B-chua no thu duge B-halogenoacid. Phan ting trai
quy tac Markonikov.

CH,=CH-COOH + HX — X - CH,-CH,-COOH

2. CAC PHAN UNG HOA HOC CUA HALOGENOACID
2.1. Phan tng thé ai nhan - Phan tng thay phan

Halogenoacid 12 acid manh hon acid carboxylic. Nguyén ti halogen cua
halogenoacid thudc day aliphatic tham gia phan ting thé 4i nhan. Halogenoacid
rat dé thuy phan.

R-CHX-COOH +OH- —» R-CHOH-COOH

Nhém carboxyl dnh hudng dén sy phan cuc cua lién két C -X. Phan tng thé
x4y ra theo cd ché& Sy, va khéng thay ddi c&u hinh. Giai thich nhu sau:

H6\ &Q -:6\ 4(.). 4(.).
“>C Ye "/C
| — | —» 0|
wC -HY We -Br- H\C
H \BI‘ H / \Br /
R R R
S a-Lacton

14
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6 -ee
PAA : O
. C7 s 2 - COOH
\\‘C e \C
H™/~ =OH TRUASN "IN
- / "OH /
R R

S
Acid oc—hydroxycarboxylic

Céc gem -dihalogen acid thiy phan bang H,O tao thanh oxo acid:

H=
GHCL + H0 — T2 4 gnal
COOH COOH

Acid dicloroacetic Acid glyoxalic

Cac hgp chat a, B va vy -halogenoacid c6 kha néng tao cac V()ng lacton tuong Ging:

H20 , CHCI3 |
CH;— QH — CH, — COOH —»

Br )
B—Butyrolacton ,Butanolid

O
v
<
—>> 0]

O  H20,Ax0
Br— (CHy)s—CZ s -ch

7 e—Caprolacton, (1,6-hexanolid)
OH

=
L3 _ _
HO— (CHy)s C\OH
Acid 6-hydroxycaproic; 6-Hydroxyhexanoic
2.2. Phan ing tach loai tao acid chua no
Trong moi truong kiém dic - alcol, c6 phan ting loai HX.

2NaOH  CH; CHOHCH ,COONa + NaCl + H20

—>

CH;— CH-CH,— COOH B-hydroxybutyrat natri
| ]
d L 5 CH3 CH = CH COONa + NaCl + 2H»O
Acid B-clorobutyric 2NaOH Nnatric crotonat

Phan tng phu xay ra khi tach loai c6 thé 1a su decarboxyl héa va tao hydrocarbon
chua no. Phan ting phu nay thudng xay ra dé1 véi hgp chat B-halogenoacid.

M (\ /6
X—?H—CHZ—C:.O-. —A > R-CH=CH, +CO> + X'
It :0:

B—Halogenocarboxylat

15
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3. MOT SO HALOGENOACID CO NHIEU UNG DUNG
3.1. Monocloroacetic — CICH,COOH

Monocloroacetic dugc diéu ché bang cach clor héa acid acetic trong hén hgp
anhydrid acetic va acid sulfuric dam dic hoic thiy phan tricloroetylen bang acid
sulfuric 75% & 140°C.

Cl, Cl 2 H20, H2SO
c=cz" 25 cicmp-coon + 2HO
H Cl

Monocloroacetic 1a tinh thé, t,. = 63°C, dé tan trong nudc va etanol, dugc st
dung dé téng hgp acid malonic, ester malonat va cac chit mau.

3.2. Dicloroacetic - CIL,CHCOOH

Dbiéu ché dicloroacetic bang cach dun cloralhydrat véi calci carbonat cé xuc
tac la natri cyanid NaCN.

2H+
Cls-CHOH), 2203 NaCN' 1y cH-c00) 5ca £210 2¢1, CH-COOH
-2C0O,, -CaCl, , -2H,0 -Ca2+

Hoac thuiy phan tetracloroetylen bang hoi nuée:

Cl, _Cl  2Hy0 A
2 — = > C(CIpCH-COOH + 2HC]

Diéu ché& dicloroacetylclorid: Oxy héa tricloroetylen bang khéng khi & 70-
100°C. Ch4t trung gian 1a tricloroxiran khéng bén bi chuyén vi.

0
ClL, H 0 .A Cl_ '\ _H
C=c_ — Sc—cl ——> aycH-c?

Goc dicloroacetyl c6 trong thanh phan caa chloramphenicol.
3.3. Tricloroacetic - CI;C-COOH
Oxy héa cloralhydrat béng acid nitric HNO, dam dic thu dudc tricloroacetic.

[O] ,HNO 3

CI3-CH(OH) 2 Cl3 C-COOH + H20

Oxy hoa tetracloroetylen bang oxy khong khi thu dudc tricloroacetylclorid
CI;C-COCIl. Tricloroacetic 1a mot acid manh. Khi dun néng tricloroacetic v6i dung
dich kiém loang hodc hoi nudc sé thu dudgc cloroform.

[H20 |

CI3 C-COOH CI3CH + CO2
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Co che:

(,?17: ! ¢l
Cl-CAC—Q : — C-C: + C=0
Crio ¢l S
| u*
ClL,C-H

BAI TAP
1. Viét cong thiic cdu tao ctua cac chat sau:
a- Acid a-bromopropionic.
b- Acid y-cloro-a-metylbutyric
c- Acid o-clorobenzoic.
d- a,B-Dibromopropionat kali.
e- 2,3-Dicloropropionylclorur.
g- Acid p-bromophenylacetic.
2- Viét phan ting cta acid y-bromobutyric trong cac diéu kién sau:
a- Thuy phan trong moi trudng base.
b- Thuy phan khi c6 Ag,0.
c¢- Tach loai trong méi trucng alcol /KOH.
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Chuong 26
HYDROXYACID

MUC TIEU

1. Doc dugc danh phdp cdac hydroxyacid theo IUPAC va thong thuong.
2. Trinh bay dugc héa tinh ctua hydroxyacid va tinh chdt tuong hé giita hai nhom
chuc.
Hydroxyacid con duge goi 1a hgp chat oxyacid.
C6 hai loai hop chat hydroxyacid quan trong:
— Acid carboxylic chta chiic alcol: HO -R-COOH (Alcol-acid)
— Acid carboxylic chta chiic phenol: HO -Ar-COOH ( Phenol-acid)

1. DANH PHAP

Tén va vi tri nhdm OH + Tén acid tudng Ung

Panh s6 hodc ding chit cai a, B, v,.. ortho, meta, para dé chi vi tri cia nhém OH.

5 7 B o
CH3-CH-CH)-CHOH-CH)-COOH

Acid B-Hydroxycaproic

COCH COOH

OH
OH

Acid 3-Hydroxybenzoic Acid 4-Hydroxybenzoic

Acid m-Hydroxybenzoic Acid p-Hydroxybenzoic

2. PONG PHAN
— 86 dong phan phu thudc vi tri nhém OH.
— Thuong c6 déng phan quang hoc.
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Cong thuc Danh phap Péng phan quang hoc

HO-CH,-COOH Acid glycolic -

R- Lactic
CH,-CHOH-COOH Acid lactic S-Lactic

R,S-Lactic

R-Malic
HOOC-CHOH-CH,-COOH Acid malic S-Malic

R,S-Malic

HOOC-CHOH-CHOH-COOH

Acid tartaric

2R,3R-Tartaric
2S,3S-Tartaric.
2R,3S-Mesotartaric

Cle —COOH -
HO—CI—COOH Acid citric -
CH, - COOH
CeHs - ?H_ COOH Acid tropic R(+)—Trop.>ic
CH,0OH S(-)-Tropic
R,S-Tropic
C.H;-CHOH-COOH Acid mandelic | R(-)-Mandelic

3. DIEU CHE
3.1. Thay phan halogenoacid

R CHCI- COOH + H,0 - R -CHOH- COOH + HCl

3.2. Khir héa ester clia oxoacid (aldehyd-ceton acid)

Khti héa bang hydro méi sinh (hén héng natri) hay H, / Ni

H, /Ni

CH; COCH,CO,Et —2__5  CH , CHOH CH ,CO,Et
Aceto acetat ethyl 120°C 100 atm p -Hydroxy butyrat ethy]

R-C—(CHy) n-COOR 2 H (Ni) R- CH~ (CHy)n- COOR

0 to

HyO
_2Y_  CH, CHOH CH ,COOH
-EtOH  Aacid B-hydroxy butyric
H>O

—=> R-CH-(CH,)n-COOH

- I
ROH OH
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3.3. T aldehyd -ceton
Cong hop HCN vao aldehyd - ceton, thiiy phan tiép theo thu dudc a-hydroxyacid.

HCN H,0*
—_—

RCH,CH=0 —» RCH,CHOHCN R CH, CHOH COOH

3.4. Tir cac hgp chat etylen oxyd
Etylen oxyd tac dung v6i HCN va thiy phan tiép theo thu duge - hydroxyacid.

+
cH, —/CH HON . nocu,cH,en 59, HocH, cH, coH

3.5. Phan iing Reformatski (1889)

Ester cua acid a-halogencarboxylic tac dung véi aldehyd hoac ceton c6 Zn
lam chat trung gian sé tao thanh acid B-oxycarboxylic. Phan ting x4y ra nhu sau:

R! R’ R'
N Br CH, CO,Et N o OZnBr H,0 ~  OH
/C =0 2 -2, yd C N C
R 7n R CH,CO,Et R~ " \CH,CO,Et

3.6. Tur acid amin
Acid amin tac dung vé1 HNO,

CH;CH(NH,)CO,H + HON=O . CH,;CHOHCO,H + H,0 + N,

o, - Aalanin Aacid lactic

3.7. biéu ché cac phenolacid
Phuong phap Kolbe -Schmitt
Phenolat kho tac dung v6i CO, ¢6 nhiét dd va ap suAt.

Ung dung dé san xut acid salicylic trong céng nghiép.

OH
e g COON:
co, o, ‘
-— _—
200°C 1259C, 7 atm
COONa
p - Oxybenzoat natri Natri salisilat
Cac phenol khac c6 phan ing tuong tu:
COO Na
,ONa _ O z OH €O, ,OH
>
130°C 5 atm S 250°C, 5 atm COO Na
2- Hydroxy-naphtalen- 3-Hydroxy-naphtalen-
B-Naphtolat natri -1-carboxylat natri -2-carboxylat natri
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4. TINH CHAT LY HOC

Hydroxyacid thuong 1a chat két tinh, c6 lién két hydro tan t6t trong nudc, dé
phan huy khi c6 nhiét do.
5. TINH CHAT HOA HOC

Céc hydroxyacid thé hién tinh chat dic trung cta chic acid COOH, chic OH
cua alcol hay chtic OH cuia phenol.

5.1. Cac phan ing cua alcolacid (HO -R-COOH)

— Phan tng cta chiic -COOH (tinh acid, tao ester...)

— Phan ting cua chtc -OH (tao ester v6i din xuat acid, phan ting Sy )
5.2. Phan (rng tach nuéc

Tuy thudc vi tri nhém OH, khi c6 nhiét do, phan ting tach nuéc ciia hydroxyacid
xay ra trong cac truong hdp sau day:

5.2.1. VG&i a-hydroxy acid

— 2 phan ti a-hydroxy acid tach 2H,0 tao vong lactid (diester vong).

0 OH HO R o (0]
I/ N7 NP
« C A R‘ch T +2mo
L * C CH-R
R~ ~NOH HO~ X0 o SN0~
o - Hydroxy acid Lactid

— Cac lactid khong bén dé& bi thuy phan. Khi chung cat, cac lactid dé& bi
decarbonyl héa (giai phéng CO) va tao thanh aldehyd.

5.2.2. V6i - hydroxy acid.

B-Hydroxacid khi tdch H,O noi phén tu tao acid chua no a,p-etylenic

o P «
R - CHOH-CH,-CO,H_ A ,R_CH=CH - CO,H, H,0
B-Hydroxy acid Aacid a- ethylenic

5.2.3. V@i y, o~-hydroxy acid

Khi c6 nhiét do6 hoic xuc tac acid, cic phan ti y hodc 8-hydroxy acid tach
H,O tao vong y va & -lacton. Nhém OH alcol va nhém OH cua acid bi loai nuée tao
ester ndi phan ti (vong lacton).
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CH,—CH, A

_ H,C H,C
H,C C=0 Hoac H* +2H,0
T\ / HiC C—0
OH HO 0 /
Acid y-hydroxybutyric v-Butyrolacton
_CH, _cH,
CH, CI% A CH, ~CH,
— —_— | | + HyO
H,CS /C—O o HC__C=0
oH HO Hoic H ~0
Acid 3-Hydroxyvaleric d— Valerolacton

Khong thé diéu ché vong B-lacton truc tiép tit B-hydroxyacid. Cé thé diéu
ché& vong B-lacton bing cach cho hop chit ceten tac dung véi aldehyd formic:

H,C=C=0 CH,— =0
PR |

CHQ_O

H,C=0 B—Propiolacton

Cac hydroxy acid c6 nhém OH 6 cac vi tri € va xa hon niia thuong khong tao vong
lacton. Trong nhiing diéu kién nhu trén cac acid nay thuong tao thanh cac polyester.

Bing cac phuong phap héa hoc dic biét, ¢6 thé téng hop cac lacton ¢6 vong lén:

H H
CH, _CH, - (@)
CH,  (CHy)s CH, (CHy)s
(CH)e C=0 (CH2)§O/C=O O/C%O
(0]
Eczaltolid Ambrettolid Mevalolacton

Vong lacton nhu 12 mét ester ndéi phan ti, do d6 nhiing hop chat c6 vong
lacton rat dé bi thiy phan. Mot s6 phan ing déc trung cia vong lacton:

NaOH,A
2H [Na/Hg] _
> CH3(CH,),COOH
4H[LiAlH,] HO(CH,),0H
CH,——CH,
HX - X(CH,);COOH
CH, Cc=0
~o~ KCN - NC(CH,);COOK
y—Butyrolacton NH CH,—CH,
3 - | | Pyrrolidon
H,0 CH2\N/ C=0
H
CH;NH, _ CH,—CH,
-H,0 CH, _C=0 N-Metylpyrrolidon
CH,
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Céc vong lacton c6 vai tro quan trong trong mét s6 duge phadm:

Artemisinin 12 mot chat hiiu co chiét dugc ti cAy Thanh hao hoa vang
(Chenpodium ambrosioides) c6 chiia vong lacton. Artemisinin va cidc dan xuit cua
né c6 tic dung chiia bénh sot rét.

Artemisinin Hydroartemisinin Natri artesunat

5.3. Cac phan ing cta phenolacid (HO -Ar-COOH)
5.3.1. Tac dung vdi FeCl,

Acid salicylic cho mau tim.

Acid p-hydroxybenzoic cho mau do.

Acid m-hydroxybenzoic khéong cho mau
5.3.2. Phéan ung véi Na,CO, va NaOH

Chi ¢6 chiic acid méi tac dung véi Na,CO,

OH OH
_COOH COO Na
+ Na,CO3— @ +NaHCO 3
Acid salicylic

V61 NaOH ca 2 chiic cung phan ting.

OH
O Na
COOH COO Na
+ 2NaOH ———»
+ ZHQO
Acid salicylic

5.3.3. Phan ung acetyl hoa vao chtrc phenol tao ester

OH 0-COCH ,
COOH Pyridin COOH
* (CH;C0,0 —— + Pyridin.CH;COOH
Acid salicylic Aspirin
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5.3.4. Khir hoa acid salicylic tao acid pimelic

COO%H COOH H  COoOH COOH
OH CH,COOH
©/ 4TH] 0 HO Q 2
Na/C,H,, OH —

Acid salicylic Ho bien Acid pimelic

Acid pimelic hay heptandioic hay 1,5-pentandicarboxylic

Acid salicylic c¢6 tinh acid manh hon acid benzoic va cac ddong phan meta va
para. Acid salicylic c6 lién két hydro noi phan ti tao diéu kién thuan lgi cho su
phéan ly proton.

OH o

C 1
LY — o0
_H
O pKa =2,7¢

6. UNG DUNG

6.1. Mot s6 alcol acid phé bién

e Acid glycolic: HOCH,-COOH (Acid hydroxyacetic hydroxyetanoic).
Diéu ché acid glycolic bing phudng phap dién phan acid oxalic hoidc téng
hgp tu formaldehyd va oxyd carbon:

+
HCHO + CO+Hy0 —1285  HO-CH2-COOH + H20

o Acid lactic: CH;CHOH-COOH (Acid a-hydroxypropionic, 2-oxypropanoic).

Phan ti c6 1 carbon khong d61 xting. Nam 1780 Scheeler phat hién acid R,S-
lactic c6 trong siia chua khi 1én men siia. Acid S (+)-lactic ¢6 trong cac cd bap ctua
ngudi va dong vat, 1a san phdm trung gian cta qua trinh glycolyse.

Acid R(-)-lactic thu dugc ttt dung dich acid R,S-lactic.
Acid L(#) lactic, acid R(-)-lactic déu & thé rin. Acid R,S-lactic ¢ dang léng.

Diéu ché acid lactic bang phuong phap 1én men lactose, maltose hoéc glucose.

Men Bacillus acidi lacti .
C12H22011 + H20 » 4 CH3-CHOH-COOH (raxemic)

Oxy héa acid lactic bang thudc thit H,O,/Fe** tao ra acid pyruvic (2-oxopropanoic)
CHy—CH-coon 1202 Fel ey, c_COOH +2H,0
OH O
Acid pyruvic

Céc lactat c¢6 nhiéu tng dung trong dudc pham, thuc phdm va cong nghiép.
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o Acid malic: HOOC-CHOH-CH,-COOH (Acid hydroxysuccinic; 2-hydroxybutandioic).
Dang racemic tao thanh do phan ting tong hgp tit acid R,S-bromomalic va AgOH

hodc phan ting hdp nude cua acid maleic.

H H
+ AgOH + N
HOOC- CH, - CH-COOH 283" Hooc- CH, - cH-coon * 222D >c=c
: -AgBr ! HOOC COOH
. Br . OH
Acid R,S-Bromomalic Acid R,S-Malic Acid R.S-Maleic

Dang R (+)va Sv (-)-malic déu & dang tinh thé.
e Acid tartaric: HOOC-CHOH -CHOH-COOH (Acid o,a,-dihydroxysuccinic; 2,3-
dihydroxybutandioic)

Acid 2R,3R-(+)-tartaric ton tai dang tu do hodc dang mudi tartarat kali c6
trong dich qua nho. Acid 28,3S-(-)-tartaric khéng c6 trong thién nhién.

Khi dun néng véi su c6 mat caa KHSO,, acid tartaric bi loai nuée, loai
carbon dioxyd va tao thanh acid pyruvic. Phan {ing nhu sau:

HO_~~_COOH
HO-CH-COOH A KHsO4 C 0=C-COOH O0=C-COOH
I —> Il N I

| —>
HO—CH-COOH -H20 ~C CH,-COOH -co CH;
H COOH
Acid tartaric Acid oxymaleic Acid pyruvic

Muséi kali, natri tartarat (mudi Seignette) dudgc st dung dé pha thudc thi
Fehling.

e Acid citricc: HOOC-CH, -C(OH)(COOH)-CH, —COOH (Acid 2-hydroxypropan-
1,2,3-tricarboxylic acid B-hydroxytricarballylic).

Acid citric c6 trong nhiéu hoa qua, trong siia va trong mau. Trong dich nuéc
chanh c6 tu 6 - 10% acid citric. Acid citric ¢6 vai tro quan trong trong cac chu
trinh chuyén héa.

San xudt acid citric trén quy mé cong nghiép bing phuong phap 1én men cac
mono hoic disaccharid. Dun néng 6 175°C acid citric bi loai 1 phan ti nuéc tao
acid chua no aconitic. Acid citric tac dung vé6i acid sulfuric ddm déc hoédc oleum
tao thanh acid acetondicarboxylic.

CH-COOH CH, - COOH CH, - COOH

I A | Oleum  L_
C—COOH <«— HO—(IZ—COOH —> C=

CH,-COOH  -H20 CH,-CooH ~ “HCOOH ¢y -COOH
Acid acotinic Acid citric Acid acetondicarboxylic

(3-oxopetandioc)

25
http://tieulun.hopto.org



6.2. Mot sé phenol acid
Cac ester ciia phenolacid c6 nhiéu ting dung:
e Acid o-hydroxybenzoic

Acid o-hydroxybenzoic hay acid salicylic duge dung dé diéu ché
metylsalicylat c¢6 tac dung giam dau, dudc dung lam huong liéu trong mot s6 duge
phdm va diéu ché aspirin (acid acetyl salicylic), phenylsalicylat (salol) c6 tac dung
khang ndm.

OH OH OCOCH,
COOCH;, COOC¢H; COOH
Metylsalicylat Phenylsalicylat (Salol) Acid acetylsalicylic (Aspirin)

e Acid p-hydroxybenzoic

Acid p-hydroxybenzoic dudc st dung dé diéu ché cac ester nhu metyl -p-
hydroxybenzoat (Nipagin), isopropyl-p-hydroxybenzoat (Nipazol) dung lam chit
chdng oxy héa trong dudc phdm va thuc pham.

COOH COOR
H2S04
+ ROH
T) + H20
OH

OH
R = -CH3 Nipagin
R= -C3H7(n) Nipazol

o Acid o-hydroxy cinnamic

Acid o-hydroxycinnamic con goi 1a acid o -coumaric ton tai 2 dang déng phan
hinh hoc cis va trans. Loai nuéc ti acid coumaric tao thanh coumarin.

I|{ II—I I'{ COOH
N\
& H0 tooH — b
Coumarin Aacid o-coumaric (dang cis) Acid o-coumaric (dang trans)

Coumarin c6 thé dudc téng hgp tir aldehyd salicylic (phuong phap Perkin),
coumarin dugc ding trong ky nghé huong liéu, dugc pham.

5 M5 -He CH
LA | /7N
iy — CH,CON  _K,CO, M A
+ ,0 . 9 “Ho N
- CH,CO/ "~ - CH,COOH o:\/C;\" —-H, oo
P ~":"OH C .
H oumarin
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o Acid Galic: Acid 3,4,5-trihydroxybenzoic
COOH

HO CH
OH

Trong thién nhién acid galic chi ton tai duéi dang ester. Tannin la ngudn
nguyén liéu chinh dé diéu ché acid galic. Acid galic dé bi decarboxyl héa dudi tac
dung cua nhiét.

COOH

to + CO9
HO OH
HO Sm OH OH

Acid tac dung véi alcol n -propylic tao ester n -propylgalat ting dung lam
ch&t bao quan trong thuc phdm va dude phadm.

COOH COOC3H (n)
C3H7OH 2204 "o
HO OH + n-C3H7
S to > HO” ¥ “OH

Ester n-propylgalat

Acid galic rat dé bi oxy héa. Véi dung dich FeCl3, acid galic cho mau xanh den.
BAI TAP
1. Viét cong thiic cadu tao va goi tén theo danh phap quéc té caa cac acid sau:
a- Acid lactic
b- Acid malic
c- Acid tartaric
d- Acid mandelic
e- Acid citric
2. Hay viét phan ting cac qué trinh téng hgp cac acid sau:
a- Acid glycolic tu acid acetic
b- Acid lactic tit acetylen
c- Acid mandelic tu toluen
3. Hay lap so @6 téng hop cac acid sau day theo phan tng Reformatski:
a- Acid n-valeric
b- Acid a,y-dimetylvaleric ti ester malonic

4. Khi dun néng 10-hydroxydecanoic tao thanh hop chat c6 phan ti lugng 16n
(1000-9000). Viét phan ting.
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Chuong 27
HOP CHAT HAI CHUC CO NHOM CARBONYL

MUC TIEU

1. Poc duge tén cac hgp chit c6 hai nhém chiic carbonyl
2. Trinh bay dugc hoéa tinh cta cic hgp chit trén

1. HYDROXY Aldehyd vA HYDROXY - CETON
1.1. Diéu ché
a-Hydroxy-ceton dudc diéu ché bang cach khi héa ester bang natri kim loai
trong dung moéi tro vé héa hoc.
NaQ ONa O oH
H,0

o
| (I: |

San phadm o-hydroxyceton c6 lién két -CO-CHOH- 1a acyloin, vi vy phan
{ing trén goi 1a phan tng ngung tu acyloin. Co ché phan ting tuong tu véi phan
{ing pinacolin va ciing gidng phan ting ngung tu Claisen.
1.2. Cac phan ting héa hoc
1.2.1. Loai nudc

Trong méi truong acid hodc base, cac B-hydroxy-aldehyd hoic B-hydroxy-
ceton déu c6 kha niang bi loai nuéc va tao aldehyd ho#c ceton chua no.

Trong moi truong acid:

OH 0 .
H 1
Bécu—d— — —EC|1:C|J—C— + Hy0
(I
Co ché
e p $ OH g PH, OH + ¢H
¢—CH$H—-C— —» —(C—C=(C— —» —(C—C=C— — —C—C=C—
| | | -H0 | |
+
OH
I I
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Trong moi truong base:

OH OH 0
| 1l -
—E?—?H—C— HOU  Bl_y—d_  +mo
.
Co ché C:
OH 9 B OH 0- I B
Bl eyl ; hjo — BCc—c=C— — —Cc=Cc—C— + HO
-Hy0 I |

1.2.2. Phan tmng oxy hoa

a-Hydroxy-ceton bi oxy héa bdi acid periodic HIO,, mach carbon bi cit dtt
tao acid va aldehyd.

O OH 0 0
I Il
CH;—~C—CH—CH; +HIO4 ——» CH;~C—OH 4+ CH,~C—H + HIO;

1.2.3 Phén (mng tao ban acetal va ban cetal vong

¢ — (X"
HOCH,CH,>CH,CH . N
OCHCHyCHCHO o~ Son Bdn acetal vong

(@)
S o — CH;  Bdn cetal von
HOCH2CH2CH2CH2CCH3 R 3 an ccetal vong
O OH

Cac ban acetal vong l1a nhiing chét trung gian dé t6ng hgp nhiéu hgp chit
httu co.

w» HOCH »CH,CH>CH,CH,OH
H,NOH :
2 . HOCH,CH,CH,CH,CH=NOH  Aldoxim
CH3MgB o
1-
38 HOCH yCH,CH,CH,CHCH;
L u— R H30+
o) OH
H
CH3COCl Ester
0 OCOCH,
HyCra07 O/C\\O Lacton
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2. CETO-ALDEHYD, CETO-ACID, CETO-ESTER

2.1. Céng thirc cau tao

R—ﬁ—(CHZ)n—CHO R—ﬁ—(CHg)n—COOH Rl_ﬁ_(CH,‘Z)n_COORQ

Ceto-aldehyd Ceto-aldehyd Ceto-ester

2.2. Phuong phap t67ng hop
2.2.1. Oxy hoa truc tiép cac ceton don gian bang selen dioxyd (SeO,)

Cels—C—CH, + SeO) 50, CeHs—(—CHO
10) Dioxan , 509 0 70%

2.2.2. Ung dung phén tng ngung tu Claisen

— Ceton ngung tu véi ester thu dugc B-diceton va B-ceto-aldehyd:

CH;—C—CH, + CHy—C—OC,H; %. _H30% CHy—C—CH,~C—CH,
er
© 0 0 O 85%

0]

0 0
NaOC,Hs HaOF CHOH CHO
ij + HCOOC,Hs > 3, -
CoH50H 759%

— Hai phan ti ester ngung tu véi nhau:

Phan ting xay ra trong mdi truong base va tao thanh ceto -ester.

NaOC»H +
2 CH;—C—OC,H, 2y KO CH,—C—CH,COOC,Hs

(0] (0]
2.3. Tinh chat
2.3.1. Cén béng ceton -enol

Nguyén ti hydro cia nhém methylen gitia 2 nhém carbonyl thudng rat linh
dong, su chuyén vi clia nguyén tit hydro nay tao nén su can bang ceton -enol.
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H

“ 0 "0
CH3—C\CH 2/C—CH3 P— CH3_C\CH 4C—CH3
Ceton Enol
Dung dich nuéc 84% 16%
Dung dich hexan 8%, 92%

Su can bang nay thudng xay ra trong cac hop chit c6 nhém carbonyl.

2.3.2.Tinh acid ctia hgp chét c6 2 nhém carbonyl!

Hydro trong nhém methylen ctia ceto-aldehyd, ceto-acid, ceto-ester cé tinh
acid. Duéi tac dung cua base, carbanion dudc tao ra. Carbanion nay bén viing do
su khong dinh vi cua dién tich Am.

0] O O O
I [l -H* [l [l I [l [l |
C— «—> —C_ C—

—C,  _C— — |—C_.

C— «—> —C
cHy cH” Sen” cH”

Do acid cia mot s6 hdp chat ¢6 2 nhém carbonyl duge trinh bay duéi day:

0 0 0 0 0O o 0 0
Hop chat: NCCH,COCH,, CH3HCH2HCH3 CH3HCH2HOCH3 CH3HCIHgCH3 NCCH,CN CH3OHCH2%OCH3
CH,

pKa: 9 9 11 11 11 13

2.3.3. Cac phan tmng héa hoc

a. Hop chdt a-diceton tham gia chuyén vi benzylic.

Trong mdi trudng base manh, a-diceton bi chuyén vi va tao a-hydroxyacid.

¢ 9
TR KOH H30% |
CHs—C—C—C H; > > CH—(—C—OH
H,0, C,HsOH CHs 959
Benzil Acid benzylic
Co ché:
0 0 0- 0 )
IR ) [l fO0H . 1
R—C—C—R + "OH — HO—C—C—R +——> 0—C—C—R +H0
1 «— |
% R
0>0 0-
AN 0 +Ho O
_CI_j_R —C—C—R —— O0—C—C—R + "OH
R R
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Néu hgp chédt o-diceton vong, sau khi chuyén vi kiéu benzylic sé thu dudc
san phim c6 vong bé hon.

O

NaOH H 3O+ OH
o e w0
0 20 2500C COOH

b. Phan ttng decarboxyl.

Khi c6 tac dung ctia nhiét, hgp chat B-ceto-acid dé& bi decarboxyl héa va tao ceton.
(0] (0]
O
CH3CH2CHZAE|HCOOH 0C, CH3CH2CHZA£HZCH2CH3 + CO,
c. Cdc ceto-ester c6 kha ndng ngung tu noi phan t va tao hop chdt vong.

O O

(0]
I +
C NaOH H30
<N COo0R > > 90%
EtOH °
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Chuong 28
CARBOHYDRAT

MUC TIEU
1. Nam duoc cdch phén loai chdt duong, cdu tao, danh phdp cua ching.
2. Néu duogc héa tinh cta glucose.
3. Giai thich dugc tinh khi ciia chdt duong.

Carbohydrat 14 hgp chat thién nhién c6 thanh phan chinh 14 C, H va O.
C6 thé xem carbohydrat nhu 14 hop chdt ma nguyén ti carbon bi hydrat hoa.

C.(H,0),
Phan loai:
Tuy theo ciu tric, tinh chit 1y hoc va héa hoc, ¢6 3 loai carbohydrat:
— Monosaccharid
— Oligosaccharid
— Polysaccharid

1. MONOSACCHARID

Monosaccharid con goi 14 dudng don, vi chiing 14 thanh phan don gian nhat
cua carbohydrat va khoéng bi thiy phan. Monosaccharid duge xem nhu la san
pham oxy héa khéng hoan toan cta cac polyalcol c6 chiic aldehyd hoic ceton.

Cac monosaccharid c6 s6 carbon bang s6 oxy trong cong thiic phan tu.
1.1. Danh phap

Cac carbohydrat déu c6 tiép vi ngii 1a ose

— Monosaccharid c6 chiic aldehyd goi 1a aldose

— Monosaccharid c6 chic ceton goi la cetose
1.1.1. Tén goi monosaccharid phu thuéc sé oxy, chirc aldehyd hoéc ceton.

Biose, triose, tetrose, pentose, hexose la tén goi chung cac monosaccharid c6
2,3,4,5,6 nguyén tu oxy (cling 12 sd nguyén ti carbon).
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Tén goi chung cac monosaccharid cé6 chiic aldehyd va ceton:

S6 Cvaso O Cong thitc Aldose Cetose
2 C,H,0, Aldo-diose Ceto-diose
3 C;H O, Aldo-triose Ceto-triose
4 C,H, O, Aldo-tetrose Ceto-tetrose
5 C4H, 05 Aldo-pentose Ceto-pentose
6 CoH 50, Aldo-hexose Ceto-hexose

1.1.2. Monosaccharid co tén riéng cho mbi chét tay thudc vao vi tri cac nhom OH.

Vi du: Glucose, Fructose, Mannose, Galactose, Ribose, Arabinose...

1.1.3. Tén goi monosaccharid tuy thudc vao déng phan quang hoc
— Danh phap D va LL

Monosaccharid dang mach thing ¢6 nhém OH § nguyén ti carbon khéng d6i
xting ¢ xa nhat so v6i nhém carbonyl c¢6 cdu hinh giong D -Aldehyd glyceric hoic
giong L -Aldehyd glyceric thi monosaccharid d6 thudc day D hoéc day L.

CHO CHO
H—(|J—OH HO-C—H
(|3H20H CH,0OH
D- Aldehyd glyceric L- Aldehyd glyceric
(R-Aldehyd glyceric) (S-Aldehyd glyceric)

Cac dong phan day D ctia monosaccharid:

CHO
D- Aldehyd glyceric H— (IJ-OH
CH,OH
CHO CHO
|
H—C-OH HO— |C\H
H—C-OH H_(IJ_OH
CH,OH CH,OH
D-Erythrose (Ery) D- Threose (Thr)
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!
} ' ' !

H H
CHO (IZHO E O E ¢}
—C— —C- H-C-0OH HO—C—-H
H (li OH HO | H | |
H-C—OH H-C—OH HO—?—H HO—C—H
I | —C— —C—
H—C—OH H_?_OH H g OH H g OH
CH,0H CH,OH CH,OH CH,OH
D-Ribose (Rib) D-Arabinose (Ara) D-Xylose (Xyl) D-Lixose (Lix)
CHO CHO CHO CHO CHO CHO CHO CHO
[}

H—(If—OH HO—(I:—H H—?—OH Ho—(IJ—H H-C—-OH HO-?—H H—IC—OH Ho—IC—H
H-C—OH H- C OH HO— C H HO—C—H H—-C—OH H- C OH HO— C H HO—C—H
H—(IZ—OH H— C OH H-— C OH H—(Ij—OH Ho—(lj—H HO— C H HO— C H HO—C—H
H—C-OH H—C-0OH H—C-OH H—C-OH H—C-0OH H—(I?—OH H—(IT—OH H—(::—OH

CH,0H  CH,0H  CH,0H CHOH  CH,0H CH,OH  CH,0H CH,OH
D-Allose D-Altrose D-Glucose D-Mannose D-Gulose D-Idose D-Galactose D-Talose
(All) (Alt) (Glu) (Man) (Gul) (Ido) (Gal) (Tal)

1.1.4. Monosaccharid c4u tao vong co tén goi theo vong

Céac monosaccharid c6 cac vong tuong tu vong pyran va vong furan.

O0Ja
| |
Y 0
Y—pyran Furan

Cho nén cac monosaccharid dang vong cé tén goi pyranose va furanose.

Vi du:
Glucopyranose (vong 6 canh) Glucofuranose (vong 5 canh)
Fructopyranose (vong 6 canh) Fructofuranose (vong 5 canh)
Mannopyranose (vong 6 canh) Mannofuranose(vong 5 canh)

Galactopyranose (vong 6 canh) Galatofuranose (vong 5 canh)

1 1
CHO H-C=OH
|
H-C-OH H-C-0H O CH,0H CH,OH
' OH}—0 H
HO—C—H HO—-C—H A3 OHi=—0 OH
| 1
HO_(Ij_H HO—?—H OH o gH 1H A1
—C-0oH H—C H OH H H
i ! H oH H OH
CH,OH CH,OH
D-Galactose a-D-Galactopyranose  a-D-Galactopyranose B-D-Galactopyranose
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— Danh phap Cahn -Ingol-Prelog (danh phap R,S).
D(+)-Glucose va L (-)-Glucose dugc goi theo danh phap R, S nhu sau:

IcHO ICHO
H2don H2C"-0H
HO3 HO 3¢ H
H4¢ oH HA4C* OH
H-EC* OH HO-S (% H
6 éHQOH 6 (IIH2OH
D (+)Glucose L (-)-Glucose

(2R,3S,4R,5R)-Pentahydroxy-2,3,4,5.6-hexana (2R,3S,4R,5S)-Pentahydroxy-2,3,4,5.6-hexana
It st dung danh phap R, S dé goi tén monosaccharid.

Chit y: Mot s6 monosaccharid bi loai nguyén ti oxy (deoxy) thi goi tén chinh
monosaccharid d6 va thém tiép dau ngii deoxy.

0 GHO N
H—(lj—OH H—Z?—H H_z(,:_OH
H—C—-H CH,OH
HO-3C-H HO3C“H sl oHP— o
alx 4w HO=C-H O ! .
H~C¢—OH H-C—OH 4\ OH H/|!
H-C*OH n3cton A GOH H OH
| | H—SC* H H
6CH20H 6CH20H

|
6 CH,OH
D (+)Glucose 2-Deoxy-D Glucose 2-Deoxy-D-a— Glucopyranose

1.2. Cau tao
1.2.1. C4u tao mach thang clia monosaccharid

Cong thtc phan ti C;H,,04 ¢6 cac cong thiic cdu tao nhu sau:

54 ?H &z 6 5 QH OH 0 6 5 4 ?Hz

HOCH, ~CH-CH-C_CH-CZ  oéh,_n_dn-ch_cn—cZ  nolu,-n-cu-cL¢é_tuon
OH OHH OH H on oH 2 1™H OH OHH O
Glucose Mannose Fructose

1.2.2. C4u tao mach vong ctia monosaccharid

Monosaccharid ton tai dang vong 6 canh, 5 canh. Trong vong c6 nguyén ti oxy.
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— Coéng thiic chiéu Fischer:

H—C]—OH HO - C H CHZOH
)
H—CII;OH 0 H- C OH HO- C2
HO-C™H HO- C q HO- 6’
H-Cton - c4 OH H—(;“—OH
CH,OH CHZO[-[ 6 CHOH
o-D-Glucopyranose B-D-Glucopyranose [-D-Fructofuranose
I
— Cong thiic chiéu Haworth: Vong phang
6 H
CH,OH CH,OH 50 CHQOH 0
Ty @) Y Oy H CHZOH
H
H 1 0 NH
on H OH !
OH OH OH H CHZOH
OH OH OH H
H OH H H

a-D-Glucopyranose o-D-Mannopyranose o-D-Fructopyranose B-D-Fructofuranose

Cong thiic vong cuia monosaccharid 12 dang ban acetal hodc ban cetal vong.
Ban acetal vong dudc tao thanh do su tuong tac gitia chiic alcol tai carbon s6 5 va
chtic aldehyd hoéc ceton.

— Cong thiic cau dang (Reeves):

Glucose c6 cong thtic cAu dang ghé& bén viing

H CH,OH
0
HO H
HO H H

HO 1
H OH

o— D-Glucopyranose

Céc ciu dang lap thé cia vong pyranose: ¢ 8 cdu dang khac nhau
Nt S/ A/ IR AN
B, 2B
0 (0]
N—o [N LY X))
B, 1B
Theo Reeves cau dang C, 12 bén nhat vi ¢6 nhiéu OH c6 lién két e (equaterial).

Cac monosaccharid vong 6 canh thuong cé cdu dang ghé.
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Vong 6 canh (pyranose) cia monosaccharid tén tai 2 cAu dang ghé& C1 va 1C

nhu sau:
(0] ; 1
5
2 3
3 1 4 2

Dang C1 Dang 1C

M6i monosaccharid vong 6 canh déu c6 kha ning toén tai theo 2 loai cAu dang
trén.

Vi du: a-D-glucopyranose c6 thé c6 2 cdu dang nhu sau:

CH,OH
H CH,OH 2 H
(0}
HO q H O 0 1> 0H
HO H H H
HO 1 H
H OH OH OH
Dang C1 o~ D-Glucopyranose Dang 1C a— D-Glucopyranose

Dang C1, a-D-glucopyranose cac nhém OH va CH,OH c6 vi tri equatorial (e)
(trtt nhém OH 6 carbon s6 1 ¢6 vi tri axial a).

Dang 1C, a-D-glucopyranose cac nhom OH va CH,OH c6 vi tri axial (a) tru
nhém OH & carbon s6 1 ¢6 vi tri equatorial e.

Dang C1 a-D-glucopyranose bén hon vi cic nhém OH va CH,OH c6 ning
lugng thap hon dang 1C a-D-glucopyranose.

Chu y: Trong cac monosaccharid dang vong, glucose c6 cac nhom OH va
CH,OH lu6n 6 vi tri equatorial (trtt nhém OH 6 vi tri s6 1).

Cac monosaccharid khac thi cidc nhém d6 c¢6 vi tri tiy thudce vao cac chat cu
.
the.

o-D-Mannopyranose a-D-Galactopyranose

1.3. Pong phan cua monosaccharid

Cac monosaccharid ciing cong thic phan ti c6 cac loai ddéng phan sau:
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1.3.1. Béng phan churc

Glucose va fructose 1a nhiing déng phan chtic véi nhau.

1.3.2. Bong phén do vij tri clia cac nhom OH alcol

Céac aldohexose ¢6 cac ddng phan day D mach théng do vi tri nhém-OH

(IZHO ?Ho $Ho ?Ho $Ho $Ho (I:Ho ?HO
H~§—0H HO~§—H H~§—0H HO~§—H H~§-0H HO~?—H H~?_OH HO~§—H
H—?—OH H—(IZ—OH HO—(IS—H HO—(IZ—OH H—(IS—OH H—(IZ—OH Ho_(I:_H Ho_?_ﬁ
H—(IZ-OH H—(IZ-OH H—?—OH H—(IZ-OH HO—?-H HO—?—H Ho_(l;-H HO—?—H
H-C-OH H-C-OH H-C-OH H-C-OH H-C-OH H-C-OH H-C-OH H-C-OH

CH,OH CH,OH CH,O0H CH,OH CH,O0H CH,OH CH,OH CH,OH

D-Allose D-Altrose  D-Glucose  D-Mannose  D-Gulose D-Idose D-Galactose ~ D-Talose
I (Al I (Alt) III (-Glc) IV (Man) V (Gul) VI (Ido) VII (Gal) VIII (Tal)
1.3.3. Bong phan quang hoc

Monosaccharid ¢6 nguyén ti carbon khong d6i xting nén c6 déong phan quang
hoc.

S6 déng phan quang hoc tuy thudc vao sd carbon khéng d6i xiing va ciu tao
phan tu.

Céac aldohexose dang thdng c6 16 dong phan quang hoc.

Cetohexose c¢6 8 dong phan quang hoc.

Monosaccharid dang mach vong c6 s6 carbon khéng d6i xting nhiéu hon
dang thang tuong ting nén s& déng phan quang hoc dang vong tiang lén.

Déng phan quang hoc quyét dinh kha nang tdc dung sinh hoc cua
monosaccharid.

1.3.4. D6ng phéan epimer

Cac monosaccharid cung cong thiic phan ti ¢6 cadu hinh cua cung mdot carbon
bat doi xtng (ké tu chiic aldehyd) hoan toan khac nhau thi goi 1a dong phan
epimer. Glucose, mannose, fructose la cac dong phan epimer véi nhau.

Vi du: 4 cip dong phan cua aldohexose day D 14 4 cip epimer. Tuong tu c6 4
cap cua day L hodc cap déng phan epimer D (+)-erythro va D (+)-threo.

I(FHO 'cHo !cH,0H
| H-C;-OH HO—Cr H 20=0 Khéic nhau
i*ifdjg'—'ﬁ""""_"hb_—_%T ____________ 1}6__%__}}"}
! H—(II—OH H—(IZ—OH H—?—OH i
i H_?_OH H_$_OH H_(Ij_OH i——Gié'ng nhau
l CHOH CH,OH CH,OH |
L e e e e e e e ——— —— -
D-Glucose D-Mannose D- Fructose
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1.3.5. Bong phan anomer

Trong cong thiic chiéu mach thdng Fischer cta phén ti D -glucose, nguyén
ti carbon s6 1 thudc chiic aldehyd 14 carbon déi xting. Khi D -glucose 6 dang vong,
carbon s6 1 mang chtic OH va trd thanh carbon khong d6i xiing. Nguyén tu
carbon s6 1 goi la carbon anomer. Nhém OH tai carbon anomer dugc tao thanh do
tuong tac gitia nhém OH alcol tai carbon s6 5 va chiic aldehyd (giong phan ting
tao ban acetal gitia aldehyd va alcol). Nhém OH nay goi la nhém OH ban acetal c6
tinh chat khac véi nhiing chiic alcol khac.

Trong coéng thic chiéu vong (Fischer) nhém OH ban acetal 6 bén phai vong
(cung phia véi vong) goi 1a a-D-glucose (cong thiic I), nhém OH 6 bén trai vong
(khac phia véi vong) goi la B-D-glucose (cong thic II). a-D-glucose va B-D-glucose
14 2 dong phan anomer véi nhau.

G
6

ICHO <--- ——
2 Y -: * ] o *!l ]
H_Cl_OH : H—(ISZ—OH BHO—C—H
H-*C=OH *e2
HO3C-H | A o HICon g
a4 on l HO-C>H —» Ho-ClHm
5¢v o | H *Ci OH < H-CL OH
H=2C~0OH----- ! *' 5
6 CH,OH CH,OH CH,OH
D-Glucose o-D-Glucopyranose B-D-Glucopyranose
I II

Biéu dién cac dong phan anomer theo cong thiic chiéu Haworth:
— Nhém OH ban acetal vé phia duéi vong 1a dong phan o-D-glucose.
— Nhoém OH ban acetal ¢ phia trén vong 14 dong phan p-D-glucose.

Cach biéu din cac nhém OH tit cong thic chifu Fischer sang cong thic
chiéu Haworth:

— Trén cong thiic chiéu Fischer nhém OH bdn acetal ¢ bén phdi so v6i mach
thang diing ctua carbon.

— Trén cong thiic chiéu Haworth nhém OH bdn acetal & phia dudi cua vong.
Nhém OH bdn acetal ¢ bén trdi so v6i mach thang ding ctia carbon thi
trén cong thiic chiéu Haworth & phia trén cua vong.

6 6
CH,0H CH,OH
y 0]
H o H
oH HYl <=
OH OH
H OH H OH
a-D-Glucopyranose B-D-Glucopyranose

Trén cong thiic a-D-glucopyranose 2 nhém OH tai carbon 1 va 2 ¢6 vi tri cis
va trén cong thic B-D-glucopyranose 2 nhém OH tai carbon 1 va 2 c6 vi tri trans.
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P A A P R R 2 X
Cac dong phén anomer cé thé chuyén héa lan cho nhau.

Trong dung dich glucose, khi cac déong phan o va p da dudc thiét 1ap su can
bang thi c6 hén hdp gom 36% déng phan o va 64% dong phan p.

R + X 3 A A . N , A
Biéu dién cac dong phan anomer cta monosaccharid theo cong thtc ciu
dang:

0 0
HO fH HO T
HO H H
a
HO
o— D-Glucopyranose B— D-Glucopyranose

Déng phan c6 nhém OH ban acetal 6 vi tri axial (a). Dong phan B c¢6 nhém
OH ban acetal 6 vi tri equatorial (e).

— Hién tugng bdi quay (Mutarotation).
Tinh thé o-D-(+)-glucose c¢6 nhiét @6 néng chay 146°C.

Khi hoa tan vao nudc dudge dung dich ¢6 dd quay cuc +112°. Mot thoi gian
sau do quay cuc giam dan va dat dén gia tri khong d6i +52,7°. Mit khac tinh thé p
-D(+)-glucose két tinh 6 nhiét do 98°C c6 nhiét @6 néng chay 150°C, khi hoa tan
vao nudc dude dung dich c6 dd quay cuc +19° va dan dan ting lén dén gia tri
khong d6i + 52,7°.

— Giai thich hién tugng boi quay:

H

H CH,OH .
CHZOH o o 2 OH+ M6 VOIlg OH
+ H HO
HO I +H H / — H
HO H H HO H H - HO H . _ H
HO HO HO n
H OH H OH: >
H OH 'l
o— D-Glucopyranose
fh uy
0 B chom
o HO o 2
HO I _Ht Ho o OH Ho OH
HO H OH - - H OH
— HO —_— HO H Y
u HO h H H bong vong HO ?
H H

p— D-Glucopyranose

Su thay déi d6 géc quay cuc dé dat dén gia tri cAn bang cia mdi loai dong
phan nay goi 1a su bdi quay (mutarotation). Tat ca caAc monosaccharid déu cé hién
tugng boi quay (tria moét vai cetose). Hién tugng boi quay la nguyén nhan tao ra
cac dong phan anomer (su anomer héa) trong cac monosaccharid.
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1CHO ICHO HO-C-H
H2C-OH H2CCH H2C-H
H3 - OH HO2 (% H HO2 1
HAC o H4C on Hat— |
5 CH,OH 5 CH,OH CH,OH oH H
D-Ribose (Rib) 2-Deoxy- D-Ribose 2-Deoxy-B-D-ribofuranose

1.4. Tinh chat ly hoc cua monosaccharid

Monosaccarid ¢ dang rén, két tinh dugc, khi chung cat bi phan huy, khong
mau, dé tan trong nudc, rat khé tan trong ether hay cloroform, trung tinh, cé vi
ngot khac nhau, c¢6 tinh quang hoat [a]p.

C6 hién tugng bdi quay vi c6 can bang dong a = B
1.5. Tinh chat héa hoc cia monosaccharid
1.5.1. Phan g oxy hoéa

Giéng nhu cic hdp chit a-hydroxycarbonyl (a-oxycarbonyl), monosaccharid
riat dé bi oxy héa va tao cac acid tuong ting bdi cac tac nhan oxy héa nhu thudc
thi Fehling Cu (OH),, thuéc thi Tollens Ag (NH,),NO..

QOO'
H-C-OH
1 cHon HO-C—H
0 I
HO H OH H—-C—OH
HO + 2Cu(OH)2 —» y-— é— OH + Cu20¢ + 2H2C
I
noo 9oy CH,0H Mau dd gach
CIIOOH
H—-C-0OH
H  cmon '
o HO-C-H
"o n i\ H-C—OH
HO + 2Agt LH 0 —> i + 2Ag
H—C-OH +
wo Oy '
CH,OH
p—D-Glucose Acid Gluconic

Céac phan ting nay diung dé dinh lugng ham lugng dudng trong nudc tiéu va mau.
Cac monosaccharid bi oxy héa béi thude thii Fehling va Tollens goi 1a duong khi
Fructose khong bi oxy héa bdi cac thuéc thi trén.

Mot s6 chét oxy héa khéc c6 thé oxy héa chiic alcol bac 1 va tao thanh diacid.
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COOH COOH

H H- é— OH H- ?— OH
CH,OH | OH
0 HO-C-H R HO-C-H
HO " H OH | H H OH 310 I
HO +3[0] H-C—OH HO\ H +3[0] HO-C—H
—> —C- H—C-O0H
H—C-O0OH _
H HOy o | y mO L -H20 |
COOH COOH
Acid Galactosaccharic
B-D-Glucose Acid Saccharic B-D-Glactose Acid Galactaric

Acid periodic tdc dung v6i monosaccharid, mach carbon bi cét dit va tao dialdehyd.

H— C OH H—?—OH
HO- C H 2 CHO
(H3EoM1 0+ HIO, —> O +HCOOH + HIO 3
H4—oH 4CHO
H é* H—C
6 CH20H CH,OH
a—D-Glucose
gy Cdtmach carbon 1‘1 CHO
H + HIOy —> O\\C/w = 0
on H 4 - HIO3 Il{ wo | CH3O—§—H
Metyl -D-2-Deoxyribopyranosid H— ?— H
CHO

1.5.2. Phan tng khir

Khti héa nhém carbonyl cia monosaccharid bang hén héng natri trong
H,SO, lodng, natrihydrid bo (NaBH,) hoic bang H, c6 xtdc tac thi tao thanh cac
polyalcol no. Polyalcol tao thanh ¢6 tén goi nhu monosaccharid tuong tng nhung
thay tiép vi ngii ose bang it hoéc itol.

CHO CH,0H CH,0H
CHOH H—(IJ—OH H—(IZ—OH H—?—OH
HOZ \ )] H oy  HO-C-H Ho-Ni HO-G-H (5] HO-C-H
—— H=C=OH —— pj- C—OH <—— H-C—OH
Ho OHy T H- C OH H—C-OH H—C-OH
CHzOH (IZHZOH éHo
D-Glucose D-Sorbit , D-Glucitol L-Glucose
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CHO CH,OH

| | CH,OH
HO—C—H HO—C—H Lo
HO—C—H NaBH4 po—C—H NaBH4 .
| T H—C—OH
A=g—on H—F—oH H—C—OH
CH,OH CH,OH |CH20H
D - Mannose D - Mannit , Mannitol D - Fructose
CH=0 CH=0
HO CH,0H (H20H CH,0H OH
" NaBH, HO NaBH, C_ONaBH OH NaBH4
HO —_— HO <«~—— HO 4 HO <«—HO
OH OH OH OH OH
OH OH OH
OH OH
D-manose D-manitol D-fructose D-sorbitol D-glucose

1.5.3. Phan tmg epimer hba

Trong mdi truong kiém lodng hoidc pyridin, méi monosaccharid nhu D-
glucose, D-Mannose, D-Fructose bi epimer héa va tao thanh hén hgp 3 epimer. Su
epimer héa xay ra nhu sau:

Trong moi truong kiém loang

1
-C- HO —C-H
_n=Coou, cHon Mgt

r
I HO-C—H ! \ I  HO—-C—H
| ] | C-0OH I | |
I H—C—OH'\ I / H—-C—OH!
| | HO\ "'H /

C
|
l L H—C-OH
|

_________ M — OH e ——a
D-Glucose H (|:
CH,0H

11

CH,OH
- C=Oo_
r r q
H-C—0H (— Gidng nhau

H—C-OH !
| I D-Fructose

Su epimer héa cling c6 kha néng xay ra trong diéu kién khi monosaccharid
tiép xtc v6i dung dich brom, pyridin va tiép theo 1a qua trinh khi hoéa.
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CHO COOH COOH 7 CHO
H—-C- ! —c-
F--—FCH H-C-OH HO-C-H ! Mo ~¢7T_|
(HO= = g 1H,0 HO=C—H  Pyridin HO—C—H T G | HO=¢—H |

I+ -C— yridin -C— ]
' H—c—on' _2 2 i - i “H,0 HO-C—H [+Na(Hg),COy ! ! !
| i \ > H-C—OH =—— H-C—0H —2» ! — 7 HgToH]
, H—C-OH I I H=C I H—C-OH !
X ] " H—C-OH H—C-OH ! | I
! dor | | | H—C-OH | ! |
_________ CH,OH CH,OH CHLOH L _GhoH,
2
D-Glucose Hon hgp epimer acid gluconic Gluconolacton D- Mannose

Chii y: Trong méi trudng kiém dac mach carbon bi cit dtt va tao thanh cac
ch&t c6 mach carbon ngin hon. Vi du D -Fructose trong méi truong kiém dac tao
thanh hén hop gom 1,3-dioxyceton, glycerin, aldehyd glycolic va aldehyd formic.

1.5.4. Phan (g loai nudc - dehydrat hoa

Khi dun véi acid, cac pentose bi loai 3 phan ti H,0 tao furfural.

Bun g
CsHi005 — —wmngre || +3H20
Acid

o) CHO
Pentose Furfurol , Furfural

Phan ng Selivanop

Duéi tac dung ctia HCl, cac pentose, hexose tao ra furfural va chuyén hoéa
nhanh thanh hydroxymethylfurfural, né ngung tu ti€p véi resorcinol dé tao pham
vat mau dé anh dao (phan tGng nay dung dé phan biét aldose va cetose).

CH,OH
]
C=0
|
H-C-OH HO OH
]
HO-C—H —
|
H—-C-0OH
[ CH,0H o CH,OH
CH,OH Hel Resorcinol
OH
D-fructofuranose
D-fructose -3H,0
Nhanh / \
CH,OH CH=O OH  Sanphidm cé
© ngung tu mau do anh dao
4-Hydroxymethylenfurfural ;
CHO
]
CH,0H H-C—OH
O |
HO —C- HCI
o i HO—C-H 3H,0
H OH_—> H-C-OH
- I
i OH ]| H—C-OH / Chim
CH,OH
p-D-glucose D-glucose

1.5.5. Phan tmng tao osazon
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Monosaccharid tac dung v6i 3 mol phenylhydrazin tao phan ti osazon.

CHO CH=N—NH- C;Hs

H_(E_OH H—(E:N—NH—C6H5

HS‘E‘}(I)H + 3C6H5-NH-NHy ~ HO-G-H L CH:0H
—-C— i H-C—OH =— HO
L - C6Hs5-NH2;-2 H20;-NH3 ! T Ho H C

H—C-OH H—C-OH \~ CH=N-NH- CgHs

CH,OH CH,OH H N-NH — C¢Hs
D-Glucose D-Glucozazon

Cac dong phan epimer déu cho cung mét loai osazon.
N A~ ~ . 2 N R 2 . 2 R N R A (N 2

Osazon la chat két tinh ¢6 hinh thé xac dinh, c6 thé dung dé nhan biét cac

monose
2 A N . ) < s A < * % * .

Cac dong phan epimer cua aldose va cetose c6 cdu hinh “C;,"C, " C; gighg nhau
ching c6 cuing 1 osazon vi khi tao osazon khong con carbon bat déi xting tai C,.

Vi du: D-glucose, D-mannose va D-fructose c6 chung mot osazon.

Theo Fischer, osazon bén 1a do tao "phtic cang cua".

Bing phé héng ngoai (IR), cho th4y phan ti osazon bén vi tén tai hé lién hgp
va c6 lién két hydro noi phan ti (C - O... H - N).

Theo Fischer: Theo IR :
=N
X N
I CH\C»Na},N..
H _N-N I !
C H ~ .H
O.
(HOCH),
CH,OH CH,OH

Osazon cia D-glucose

1.5.6. Phan tmng tao acetal vong va cetal vong

Monosaccharid ¢6 2 nhém OH canh nhau 6 vi tri cis ngung tu véi ceton tao cetal

CH,
\C _0
cis QHcn,on 7 LcmoH,
H 7 © H CH 6 H H
HO H
+ 2H,C—C—CH, —> o +2H20

OH H
H HO O CH 0
cis 3
CH

http://tieulun.hopto.org
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1.5.7. Phan tmg tao glycosid

Alcol hozc phenol tac dung v6i nhém OH bdn acetal ciia monosaccharid tao
thanh hgp chat alkyl (hoac aryl) glycosid.

H
CHZOHO H CH,0OH
0]
Hgo H H HO H H +H20
+ ROH Hel kh,A HO H Lién két glycosid
0 OH
H OﬁIO H O_/I;
a-glucose Alkyl a-glucosid
Lién k&t glycosid
i caon 1 ch0 &y
HO H HO H
HO\_H OH HO 0-R
OH + ROH —> OH + H20
H H HCI kh6 H H
B-glucose Alkyl B-glucosid

Glycosid tao thanh tit glucose thi goi la glucosid; tt mannose thi goi la
mannosid; ti galactose goi la galactosid; ti fructose goi la fructosid.

H o
CH2OH0 HCHZOHO H CH,OH
HO \ A —ch, H H - HO o
HO 3 HO H OCH; HO H OCH;
OH OH
H H H H ' O "

Methyl 3-glucosid Methyl B-galactosid Methyl f-Mannosid

Cac glycosid bén viing trong moi truong kiém nhung rat dé phan ly thanh
monosaccharid va alcol trong méi truong acid va duéi tac dung cua enzym.

He H i 0—R Acid hoic men HO : HHO
HO + H20 s HO H OH | roH
OH
H OH
H H i
Alkyl B-glucosid B-glucose

Cac enzym c¢6 tac dung thuy phan rat chon loc.
Vi du: Enzym maltase chi thuy phan a-glycosid.
Enzym tac dung nhii héa chi tac dung véi B-glycosid.

Lién két glycosid con dude tao thanh gifia cac phin ti monosaccharid véi
nhau dé cho ra oligosaccharid (di, tri, tetraose) va polysaccharid.

Cac glycosid khong c6 hién tugng boi quay (Mutarotation) va khéng tac dung
v6i thude thii Fehling va thuéc thi Tollens.
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1.5.8. Phan (g tao ether

Glucosid tac dung v6i dimethylsulfat hodc methyliodid trong moéi trucng
kiém tao thanh methyl tetra o -methyl glucosid.

Vi du: Khi cho Methyl B-D-glucosid tdc dung v6i methyliodid hoéc

dimethylsulfat va NaOH tao hgp chat cé chiic ether 1a methyl B-2,3,4,6-tetra-O-
methyl-D- glucosid.

2OH B CcHo0CH3

CH;0

o\ H OCH,  +4(CH30);S05Na0H o oCH,

-4 CH30S03H

H H

Methyl - D-glucosid Methyl B-2,3,4,6-tetra-o-methyl D-glucosid

Hop chat methyl B-2,3,4,6-tetra-O-methyl-D-glucosid tac dung véi H,O trong
moi truong acid thi chi cé lién két osid O-CH, tai nguyén ti carbon s6 1 bi thuy
phan. Cac nhém O -CH, khac hoan toan khong bi thiiy phan (vi ching 1a lién két
ether).

Methyl B-2,3,4,6-tetra-o-methyl D-glucosid B-2,3.4,6-tetra-o-methyl D-glucose
QHO HO—(I‘/—H
H—?-OCH3 H—C-OCHj; o
CHO~C-H P— CH,0—C-H
H—-C-OCH, H—C~OCH;
H-C-OH H-C
i
CH,OCH, CH,OCH,

2,3.4,6-Tetra-O-methyl-D-Glucose 2,3,4,6-Tetra-O-methyl- B-D-Glucopyranose

1.5.9. Phén g tao ester

Aldohexose bi acetyl héa (tao ester) bdi anhydrid acetic tao hdp chat
acetylpyranose.

Vi du: PB-D-Glucose tac dung véi anhydrid acetic tao hgp chat B-D
pentaacetylglucose.
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0]
HO H
HO H OH +5 (Ac) 20
_—
HO 1 - 5CH3COOH
H H
B-D-glucose B- D-Pentaacetylglucose

Khi cho B-D-pentaacetylglucose tac dung HBr trong méi trudng acid acetic
thi chi c6 chic ester tai carbon s6 1 tham gia phan tng.

H2OAc
)

AcO
AcO OAc
H H
1,2,3,4,6-Penta-acetyl- B-D-Glucopyranose 1-Brom-2,3.4,6-tetra-acetyl- a- D-Glucopyranose

Phan tng gitia 1-brom-2,3,4,6-tetraacetyl-o.-D-glucose véi phenolat hoic
alcolat va sau d6 phan tng véi alcol methylic trong amoniac (thuyc hién phan tng
trao doi ester) sé thu dugc phenyl -B-D-glucosid hoéc alkyl -B-D-glucosid.

CH20Ac CH20AC H CHQOH
ACO H RO- +4CH30H (NH3) HO
—» AcO OR —— 5
- 4CH3COOCH3

Phdn ifng trao do7 ester
1-Brom-2,3 4 ,6-tetra-acetyl- )
a- D-Glucopyranose Alkyl-B- D-Glucopyranosid

Trong thién nhién thuong gip mot s glucosid nhu sau:

HyOH L QH20H_
HO H HO CH=CH - CH,0
HO H o] CHO HO H=CH - CH,OH
HO 1 CH;0 ! CH;0
H
Vanilin- - D-Glucopyranosid Coniferin- 3- D-Glucopyranosid
CH2OH
(0)
HO
HO 0
\
HO 1 CH,
0
HO CeHs
HO (OF ? -H
CN
Amygdalin HO
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1.5.10. Phan tmng tao phirc mau xanh véi Cu (OH)»

Céac 3,4-diol ctia 2 monosaccharid c6 thé quay ngudc nhau dé tao phic déng

A CH0H

HO
HO

o

OH

1.5.11. Phan ung tang mach carbon

Khi cho cac aldose tac dung v6i HCN, thuy phén, tao lacton va sau dé khu
héa thi mach carbon cua aldose dugc ting 1én.

Vi du: Tu aldopentose sé tao thanh aldohexose.

—
(IJN ?OOH ?ZO QHO
H—C-OH H—C-OH H—C-OH H=G-OH
HO=¢H 0 HO—C-H HO—C-H ? Nag) "OTGH
[ H-C-OH =33 H-C-OH ‘5" H-C-OH| ~ (0, H—G-OH
¢HO H-C-OH H—C-OH H=C H=C-OH
—-C-H CH,OH
HO I +HCN CH,O0H CH,OH CH,OH 2
H—C-OH ——
H—C-OH
CH,0H CN COOH o CHO
Aldopentose HO—Q—H HO—Q—H HO—é—H HO—?—H
HO—C-H HO—C-H _ &y O Na(Hg) HO—C-H
! tHg : — O ——  on
- H=C-OH iy ™ H=C-OH 1 6 H-C-oH| COy |
H—C-OH H—C-OH H—& H—C-OH
|
CH,OH CH,OH CH,OH CH,0H
Cyanhydrin Acid Gluconic Gluconolacton Aldohexose

1.5.12. Phan ung giam mach carbon
C6 thé giam mach carbon cta aldose theo cac bude sau:
— Oxy hoéa aldose bang dung dich brom.

— Chuyén héa thanh muéi calci. Oxy héa mudi calci bing H,0, véi su c6
mét cua mudi sat Fe®', aldose tao thanh c6 s6 carbon giam mdt nguyén tu.
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! |

H=C-OH H—-C-OH H—C-OH CHO
HO—C-H —C- —C- HO—C-H

| B atoo O 0 wcaco; TOTT 0 wms0, ] .
H=C-OH P27°2% H-C-OH —— H—C-OH — > H-C-OH +CO3
H—C-OH H—C-OH H=C-OH Fe H—C-OH

CH,0H CH,OH CH,OH CH,OH
Aldohexose Acid Gluconic Calci gluconat Aldopentose

Cac phan tng tao glycosid, tao ether, ester, ting, giam mach carbon la
nhiing phan tng quan trong dé x4c dinh c&u tao cud monosaccharid.
1.5.13. Phan (ing 1én men

Lén men 12 qua trinh sinh héa rit phtic tap xay ra do enzym tac dung 1én co

A N A‘) e N 2z A‘)
chat, ngoai san pham chinh con ¢6 san pham phu:

Lén men Rugu
—_—> 2C,H;OH + 2CO,

Lén men Lactic
| -€n men Lack

2CH;CHOHCO ,H
Lén men Citfie 000 e
€n men Citric
CcH ;06 H CHZICCH2COOH + H,0

COOH

D-glucose Lén men Butyric
—  °  CH;CH,CH,CO,H+2 CO,+ 2H,

Lén men

H H C,H.OH +
Aceton-Butylic CH,COCH;+ CyHOH + Gl 3CO, + H,

2. OLIGOSACCHARID

Oligosaccharid 14 nhiing hop chat dudgc tao thanh do cac monosaccharid két
hgp véi nhau bang lién két glycosid.

Oligosaccharid (oligo: mot vai) bi thiy phan cho mét vai monosaccharid.

Trong tu nhién cé: maltose, cellobiose, saccharose (dudng mia), lactose
(duong stia), melibiose, gentiobiose, manniotriose, raffinose, gentianose.

Don gian va quan trong nhat 1a cac disaccharid.
2.1. Disaccharid
Disaccharid ¢6 cong thiic phan tu: C{oHy2017.
Thuy phan disaccharid tao ra 2 phan ti monosaccharid.
C,Hy,,0,; + HLO —> C.H,,04 + C;H,,04
C6 thé chia disaccharid thanh 2 loai: Pudng khti va dudng khong khi.
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2.1.1. Disaccharid co tinh khir: Maltose, cellobiose, lactose
Puong khir 1a dudng con nhém OH ban acetal c6 thé chuyén vé dang aldehyd.
(+) Maltose hay [4-O-(a-D-glucopyranosyl)]-D-Glucopyranose.

Thiy phan maltose tao ra 2 phan ti a-glucose. Biéu dién cong thiic cdu tao
cua maltose duéi dang cong thic chiéu Fischer, cong thiic chiéu Haworth, cong
thtc c&du dang nhu sau:

HO™ 4 H
HO P)
OH CH20H
H - Glucopyranose
D- Glucopyranose
LK glycosid OH— HO ban acetal

Cong thifc ca4u dang ciia (+) Maltose

Maltose do 2 phan tii a-D-glucose tao thanh. Lién két glycosid trong phan tu
maltose do nhém OH ban acetal cua phan ti a-glucose tht nhat tac dung vdéi
nhém OH alcol 6 vi tri s6 4 cia phan ti o-D- glucose thi 2. Trong phan tu
(+)maltose con c6 nhém OH béan acetal. Nhém OH ban acetal nay cé thé chuyén vé
chtic aldehyd. Vay (+)maltose tac dung véi thudc thi Fehling va thuéc thu
Tollens. (+)Maltose la mot duong khir.

Maltose tac dung véi phenylhydrazin tao osazon C,,H,,0O4 (=N-NH-CH;).

Osazon cda (+) maltose

CH,OH
OH

1
ZC\\\CHZN—NH—C6H5
H N—NH-CHs

Maltose tac dung v6i dung dich nuée brom tao acid maltobionic (C,;;H,;0,,) COOH

CH,0H
OH

i

Acid maltobionic C\COOH
H OH

(+)-Maltose cling ton tai anomer o va . Duéi tac dung ctia enzym maltase hodc
thuy phan acid, maltose chuyén héa hoan toan thanh 2 phan ti a-(+)-D- glucose.

Phan ting chiing minh (+)matose 1a [4-O-(a.-D-glucopyranosyl)-D-glucopyranose:
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H  CH,0H
Q

o H  CH,0H
(0]
H 0 0
(+) Maltose , c—Anomer |H
of T

Oxy héa + Bry ,Hjp OH

OH
CH,OH
O
HO H H
H CH,0H

0 f

. L H ~coon
Acid D-maltobionic H OH

H OH

Methyl héa l (CH3),S04 . NaOH
H CH,OCH; |

CH;0 q
3

H
]
CH,0 S~coon
Acid octa-O-methyl-D-maltobionic H OCH;

Thiy phian l HyO H*
COOH
H—C—-OCH,
+ CH3O—§—H
H—?—OH
H—Q—OCH3
( o— Anomer) CH,0CH;

H CH,OCH,

2,3.4,6-Tetra-O-methyl-D-glucopyranose Acid-2,3,5,6-Tetra-O-methyl-D-gluconic

Enzym maltase 14 enzym chon loc dic trung chi thity phan véi lién két a-glycosid.
— Cellobiose hay [4-O-(B-D-glucopyranosyl)]-D-glucopyranose.

Cellobiose 1a san pham phan huy cta cellulose. Cellobiose thudc loai dudng
khti. Hai phan ti B-D-glucose lién két v6i nhau tai vi tri 1 va tao phan ti cellobiose
c6 lién két 1,4-B-glycosid.

H LK glycosid g

(0]
6CH,OH
B—D- Glucopyranose B—D- Glucopyranose
Cong thifc c4u dang cia (+) Cellobiose( f—anomer)
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— Lactose hay [4-B(-D-galactopyranosido)-D-glucopyranose: Puong siia.

Thuy phén lactose tao ra phan ti B-D-galactose va D -glucose. Lactose cling
giong phan ti maltose c6 2 dang dong phan o va .

OH LK glycosid ¢y

6 CH,OH o
H 4 3 H HO

HO-\3 2 o
H OH H 6CH,OH
B—D- Galactopyranose —D- Glucopyranose

Céng thife cdu dang cua Lactose ( p—anomer)

Tinh chdt: Cac loai duong khii déu tham gia cac phan ting nhu cac aldose:

H—C=N-NHCH, ICOOOH
C=N-NHCH; 0 H—C—OH
HO—C— HO—(I?—H
H—C—OH H— (II—OH
+
H—C—OH H— (II—OH
I
CH,0H CH,OH
B-D (+)-Galactose D -Glucosazon B-D (+)-Ga]actose D -(-) - Acid gluconic
CH (;rflll“y phan NNHC, H, Thu phén
OH
CH OH CH OH
Lactosazon A01d Lactoblomc
T+C6H5NHNH2 +Br, ,HZOT

H H
M cn,on T o OH
H - 0 H y oH
Ho\ 2 0 o
! OH| i CH,0H
Lactose ( B -Anomer )

Lactose c6 dong phan o va B 1a do su chuyén quay.

Su chuyén quay cta lactose c6 thé minh hoa nhu sau:
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ban acetal chuyén quay

CHZOH CH20H H t
4N
OH H Mo
CHZoH (dangB) H TH* HO CH,OH lT
/&/
H CH,0H

s F
OH OH ) lOHQ\;

CHQOH H >
—] H
H
OH CH,OH

(danga.)

2.2. Disaccharid khong kht. Pudng khong khit

Puong khong khii 1a dudng khong con nhém OH ban acetal dé chuyén thanh

aldehyd. Do d6 duong khong khti khong tac dung véi thudc thii Fehling va thudc
thi Tollens.

2.2.1. Saccharose hay a-Glucopyranosido-f-D-fructofuranosid: Dudng mia.

Saccharose c6 goc quay cuc (+),c6 trong duong mia, dudng cu cai.

Saccharose c6 cong thiic phan ti C,,H,,0,,. Khac v6i cac disaccharid khac,

saccharose khong tac dung véi cac thude thi Tollens va Fehling cho nén saccharose
14 duong khong kh.

(+)-Saccharose khong tao osazon, khong c6 dong phadn anomer va cling

khong c6 hién tugng boi quay trong dung dich.

Nhiing tinh chat trén chiing to (+)-saccharose khong c6 chtc aldehyd trong

phan ti. Saccharose bi thuy phan tao thanh D -(+)-glucose va D -(-)-fructose.

(+)-Saccharose c6 cong thiic cdu tao nhu sau:

W Scpon

o]
HO H
HO 5 H CHzog H

0 H OH

CH,OH

o—D-Glucopyranse z
HO H

B—D-Fructofuranose

Thuy phan saccharose bang dung dich acid lodng hay enzym invertase sé&

tao thanh hén hop D -(+)-glucose va D -(-)-fructose c6 khéi lugng nhu nhau. Su

thiy phan nay dan dén su thay déi géc quay cuc ban dau ctua saccharose. Géc
quay cuc ti (+)chuyén thanh (-). Hién tugng d6 goi 1a su nghich quay (dao quay)

cua (+)saccharose. Hén hgp thiy phan trén goi 1a "duong nghich quay". Mat ong
la duong nghich quay.

Su nghich quay 1a do sy bu trit géc quay cuc cua D -(+)-glucose va D -(-)-

fructose. Goéc quay cuc cua (+) saccharose +66,5°, cua D -(+)-glucose +52,7° va cua
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D -(-)-fructose 92,4°. K&t qua 1a dung dich saccharose sau khi thuy phan cé géc
quay cyc (-).

Vi vay D -(+)-glucose con goi la Dextrose va D -(-)-fructose goi la Levulose.

3. POLYSACCHARID

Polysaccharid 1a nhiing hop chat bao gbm hang tram dén hang nghin géc
monosaccharid két hop véi nhau bang lién két glycosid.

Cac polysaccharid quan trong hay gip 1a tinh bot va cellulose. Ching déu cé
cong thtic phan ti la (C¢H,,0;) .. Cac polysaccharid 14 nhiing thanh phan quan
trong trong thé gi6i dong vat va thuc vat. Polysaccharid dugc hinh thanh do qua
trinh quang hgp trong tu nhién. Duéi tdc dung cua anh sang, CO, va H,0 tao
thanh monosaccharid. CaAc monosaccharid mat nuéc tao thanh polysaccharid.

6CO; + 6H,0 L C¢Hi120g + 602
nCeH1206 —— (CeHi005)n + n H,0

Tinh bét va cellulose 14 nhiing chit quan trong d6i véi con ngudi. Thuc phdm
ching ta dung hang ngay, 4o ta mic, vat dung ta dung trong gia dinh déu cé
nguon goc ti tinh bot va cellulose.

3.1. Tinh bot
Tinh bot c6 c&u tao dang hat va kich thude khac nhau.

Tinh bot c¢6 20% amylose va 80% amylopectin. Amylose c6 cdu tric mach
thing va tan dugc trong nude. Amylopectin c¢6 c&u tric phan nhanh va khéng tan
trong nuée. Duéi tac dung cta acid hodc enzym, tinh bt bi thiy phan dan thanh
cac phan ti c¢6 phan ti lugng nho hon 1a dextrin, maltose va glucose.

3.1.1. Cé4u trac ctia amylose

Amylose ¢6 c&u tric mach thing do cac phéan ti a-glucose lién két véi nhau
bang lién két a-[1,4]-glucosid.

CH,OH CH OH CH OH CH OH
OH H OH H OH H OH H
o—D-Glucose (+)—Maltose OL—D Glucose

Amylose dang cong thitc Haworth
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o—D-Glucose

(+) Maltose HO
Amylose dang cong thifc cAu dang a~D-Glucose

Cdc phan ting chiing minh céu tao amylose:

Methyl héa amylose biang dimethylsulfat va NaOH. San phdm methyl héa
dem thuy phan tao thanh 2,3,4,6-tetra-O-methyl a-D-glucose va 2,3,6-tri-O-metyl-
a-D-glucose. Diéu d6 chiing t6 trong amylose c6 lién két [1-4]-glucosid.

H
HCI w ocm, Lo,

H CH,0CH, H CH,0CH,

CH,0 H HO H
cu0 M H R cH,0\ _H H
' ocH va oCH
H 30H H 30

2,3.4,6-Tetra-O-metyl-o. -D-gluccose 2,3,6-Tri-O-metyl-o. -D-gluccose

hiéu suat 0,5% (n+1) phan t&

3.1.2. C4u truc ctia amylopectin

Amylopectin cting gbm cac phan té o-D-glucose tao thanh bang lién két
glucosid 6 vi tri [1-4] va [1-6].
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o—D-Glucose
Lién k&t glucosid 14 «——07 4

HO | H
Lién k&t glucosid 1,6+

CH, o—D-Glucose

1_H o—D-Glucose
H CH,0H
(0]

Lién k&t glucosid 1 4<——— 074
HO

Cong thifc c4u dang ciia amylopectin 0—

Cdc phdn tng chiing minh céng thite cGu tao cua amylopectin:

Methyl héa amylopectin sau d6 dem thuy phin trong moéi trudng acid thi
thu dudgc 2,3,6-tri-O-methyl-a-D-glucose (chiém 90%), 2,3,4,6-tetra-O-methyl-a-D-
glucose (chiém khoang 5%) va 2,3-di-O-methyl-a-D-glucose (chiém khoang 5%).

6 6

6 H

H CH,0CH, H CHZOCH(; CH,0H |
HO
HO i CH,0 I " N\ L -
CH,0 " 1 f N I ¢ 2
OCH H 3
H 3 OH H  OCH; oy OH

2,3,6-Tri-O-methyl- o_D-Glucose  2,3,4,6-Tetra-O-methyl- o._D-Glucose 2,3,-Di-O-methyl- a._D-Glucose
(90%) (Khoang 5%) (Khodng 5% )

3.1.3. Glycogen

La hop chat c6 cdu tao gan giéng véi amylopectin nhung phan tu glycogen cé
mach phan nhanh nhiéu hon va c6 sé don vi glucose (12-18 don vi glucose) it hon
amylopectin. Glycogen 14 hydrat carbon du tri caa co thé.

3.2. Cellulose
3.2.1. C4u tao

Cellulose 1a thanh phan chu yéu ctua gb va sgi thuc vat. Bong dude xem 1a
cellulose nguyén chat. Cellulose khéng tan trong nuéc. Cellulose khong c6 tinh
khti. Phan ti lugng caa cellulose rat 16n (250.000 - 1.000.000) bao gom trén 1500
don vi glucose. Cellulose ¢6 cong thiic phan ti (C4H,,0;),. Thiy phan hoan toan
cellulose bang acid chi thu dugc B-D-(+)-glucose.

Trong phan ti cellulose, cac phan ti p-D-(+)-glucose lién két v6i nhau bang
lién két B-[1-4]-D-glucosid.
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-D- Glucose —D-Glucose

CH OH H CH OH H OH
OH
" n OH CH OH H OH CH OH
B—D-Glucose —D-Glucose

Cong thife c4u tao cua cellulose dang Haworth

Lién két 4-B -Glucosid ~ Lién k€t 4-B -Glucosid Lién két 4-B -Glucosid

H H
H OHH H CH,OH OH
2 2 HO 2 -
HO 1
™~q (Y
o H 0 H
0 4
CH,OH
4L CH,0H H OHZ H 2

~ -

Cellobiose Cellobiose
Cong thifc c4u dang cua cellulose

Cellulose ¢6 c&u tric mach théng, do d6 cellulose dé kéo thanh soi.

3.2.2. Cac phan ung cia cellulose

Trén moéi mét xich D -glucose ¢6 3 nhém OH tu do. Chinh cac nhém OH nay
tham gia cic phan ing ester héa va phan tng tao ether...

a. Nitrat cellulose

Cellulose tac dung véi hdén hop acid nitric va acid sulfuric tao nitrat
cellulose. Nitrat cellulose nhu 12 mot ester. Tinh chit va linh vuc st dung cua
nitrat cellulose tuy thudc vao miic dd nitrat héa. Nitrat cellulose duge ting dung
lam cdc mang phim, 1am chat déo, chat keo dan, thudc sing khong khéi...

b. Acetat cellulose

Cellulose tac dung v6i hon hgp anhydrid acetic va acid acetic c6 mot it acid
sulfuric tao ra hdn hop triacetat cellulose. Acetat cellulose kém bén hon nitrat
cellulose. Acetat cellulose duge st dung lam phim anh. Hoa tan acetat cellulose
trong aceton sau d6 c6 thé kéo thanh sdi goi 1a to acetat.

c. Ether cellulose

Alkyl héa cellulose béang alkyl halogenid trong moéi trudng kiém tao ra ether
cellulose. Cac ether methyl, benzyl ctia cellulose duge st dung trong cong nghiép
dét, tao mang mong, tao nguyén liéu chat déo. Carboxy Methyl Cellulose (CMC)
cling thuoc loai ether cua cellulose.

CH,0H

o

H OCH,co0oH I

Carboxy Methyl Cellulose (CMC)
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d. To visco va Cellophan

Cellulose tac dung vé6i carbor disulfid CS, va NaOH tao dung dich
Xanthogenat cellulose ¢6 d0 nhét rat cao goi la visco. Kéo visco qua khe nho va
qua bé dung acid thu dugc sgi cellulose goi 1a to visco.

Mang mong visco ¢6 chit déo hoa la glycerin goi la cellophan. Cellophan
thuodng duge goi 1a gidy béng kinh, dung dé géi hang hoa.

C6 thé hinh dung c4u tao caa cac loai polysaccharid nhu hinh vé duéi day:

S I e o O B o B Polysaccharid mach th%mg
]
il 080

O
—D—H.'I—EI—E—EI—EI —D—D—E—D—EI—EI—EI— Polysaccharid mach nhanh
O b
OO - 0

OH~g_
A
4
h\

O

|f| Polysaccharid mach vong
0 d
/

3.3. Pectin

Pectin c6 ngudn goc tit thuc vat, duge tao thanh tit acid o-D-galacturonic va
mot s6 methylester. Acid o«c-D-galacturonic lién két v6i nhau tao acid pectic. Acid
pectic 1a khung co ban cta pectin.

Acid oD - galacturonic

COOH OH i COOH | OH COOH
—0 ° /- 0 0 | 0 0
OH | NoH O OH
o) o ! o- o o—
OH COOH | OH i COOH OH
[ I
Acid pectic

3.4. Acid alginic

Acid alginic c6 trong mot s6 loai rong bién. Tén tai ¢ dang tu do hoic dang
mudi calci. Thuy phan acid alginic thu dugc acid D -mannuronic.

3.5. Chitin

Chitin 1a2 mot loai polysaccharid c6é trong vo tém, cua.... Thay phan chitin
thu dudc acid acetic va D -glucosamin (chitosamin, 2-aminoglucose). Thuy phan
chitin bang enzym sé thu dudce N -acetylglucosamin.
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C4u tao cua chitin ciing giéng cau tao cua cellulose. N -methyl-L-glucosamin

14 thanh phan cta streptomycin.

Streptomycin

BAI TAP
Monosaccharid
1- Phan ti (-)-fructose c6 bao nhiéu nguyén ti carbon khong d6i xting?
2- Phan ti 2-cetohexose ¢6 ]oao nhiéu cip d6i quang? Vé cong thtc chiéu Fischer
va cong thic Haworth déi v6i mot cap dd1 quang cua D -(-)-Fructose.
3- Viét phan ting tao osazon cua cac chit sau, cac osazon dé ¢ cAu hinh thé nao?
a ) D-glucose; b) D-Mannose; ¢ ) D-Fructose.
4- Co6 bao nhiéu aldotetrose thu dugc khi xudt phat tit D -(+)-aldehyd glyceric.
5- Viét cac phuong trinh phan ting theo so d6 sau:
D-(+)-Glucose & Acid(+)-Saccharic — H20 Ava B (déu la Lacton)
A lﬂlig) C (Acid gluconic) ﬂg b (Lacton) w) D-(+)-Glucose
B NI ¢ (Acidgluiconic) 2@ E(Lacton) M ) Gulose
Viét cong thiic ciu tao cua cac chat A — E.
(+)Gulose thuoc loai cAu hinh nao, D hay L ?
Disaccharid
6- Viét phuong trinh phan @ing oxy héa, methyl héa va thiy phan cta cic chat:
(+)- Lactose, (+)-Maltose, (+)-Saccharose.
7-  Viét cong thiic cAu hinh cua:
(+)- Lactose, (+)-Maltose,(+)- Saccharose va (+)- Cellobiose.
8- Giai thich su nghich quay cua (+)-saccharose.
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Chuong 29

ACID AMIN, PEPTID VA PROTID

MUC TIEU
1. Goi duoc tén va xdc dinh duoc cu hinh cua acid amin.
2. Trinh bay dugc héa tinh cua acid amin.

3. Nam duoc cdc kiéu cGu tao ctia protid.

1. ACID AMIN
1.1.Dinh nghia
Acid amin 1a nhiing hgp chat tap chitc, ¢6 hai nhém dinh chiic khac nhau la:
chtic amin (NH,) va chtc acid (COOH).
C6 2 loai acid amin:
— H,N-R-COOH: R 1a g6oc hydrocarbon no, chua no, vong khong thom, di vong
— H,N-Ar-COOH: Ar 1a goc hydrocarbon thom

1.2. Cau tao
1.2.1. Cac acid amin thién nhién: 1a nhiing a-aminoacid
Cong thiic chung:
H2N—$H—COOH
R
Trong d6 goc R
— Alkyl (mach hé hay nhanh)
— Cycloalkyl, Ar -, gbc di vong
— Chta hoic khong chita mot s6 nhém chic ( -SH, -OH)
(Nhiing nhém chtic nay thudng é ddu mach ctua goc R)
S6 nhém chiic cia mbi loai ¢ thé mét hodc hai nhém:
— Acid monoamino monocarboxylic (1 nhém NH, va 1 nhém COOH)

— Acid monoamino dicarboxylic (1 nhém NH, va 2 nhém COOH)
— Acid diamino monocarboxylic (2 nhém NH, va 1 nhém COOH)
— Acid diamino dicarboxylic (2 nhém NH, va 2 nhém COOH)

Nhiing acid amin c6 s6 chiic acid nhiéu hon chiic amin thi goi 1a acid amino
acid va ngudc lai thi goi la acid amino base.
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1.2.2. C4u hinh cda acid amin

Tru glycin, cac acid amin déu cé it nhat mot nguyén ti carbon khong doi
xting. Cac acid amin thu dudc tit protid bang phuong phap thiy phan acid hodc
base déu c6 tinh quang hoat. Cac acid amin thién nhién 14 nhiing a-aminoacid va
¢6 céu hinh giéng nhau thudc day L so véi (-)-L- aldehyd glyceric va Cy* ¢6 cdu

hinh (S).
COOH CHO
H2N4'7H HO H
R CH,OH
L -Aminoacid L -Aldehyd glyceric

1.3. Danh phap

1.3.1. Doc tén va vij tri nhbm amino va tén acid tuong tng

Tén va vi tri nhém amino + Tén acid tuong Gng

1.3.2. Tén riéng va dung céac chir cai dau dé€ ky hiéu tén acid
Vi du: H,N-CH,-COOH H,N-CH,-CH,-COOH
Aminoetanoic 3-Aminopropanoic

Acid aminoacetic Acid B-Aminopropionic

2'H2N'CGH4'COOH
2-Aminobenzoic.

Acid o-aminobenzoic

Glycin, Glycocol, Gly B-Alanin, Ala Acid Anthranilic
Bang 29.1: 20 acid amin phé bién
Céng thirc cau tao Danh phap Ky hiéu pPK1 pPK2o Pks3
NH, :
H - CH CooH Glycin Gly 235 | 978 | -
NH, :
CH3—ICHCOOH L (+)-Alanin Ala 2.35 9.87 -
H; NH
CH3C?H2 & coon L (+)-Valin Val 2.29 9.72 -
CH,  NH,
CH,CHCH, - CH COOH L (-)-Leucin Leu 2.33 9.74 -
H
CH3CH£H3— N%COOH L (+)-Isoleucin lle 2.32 9.76 -
NH -
CH, SCH,CH, - CH COOH L (-)-Methionin Met 217 | 9.72 -
L (-)-Prolin Pro 1.95 10.6 -
Z XCOOH
NH
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NH,
{;»CH2 _&ucoon L(-)-Phenylalanin Phe 258 | 9.24 -
NH,
_CH2 _¢HCcooH L(- )-Tryptophan Try 243 | 9.44 -
Ho_CHz_CIN;IZCOOH L (- )-Serin Ser 2.19 9.44 -
H
CH32H _E%COOH L (+)-Threonin Thr 2.09 9.10 -
HS- CH, _I'C\I;IZCOOH L (- )-Cystein Cys 186 | 8.35 | 10.34
NH
Ho-¢_H-cH, - & coon L (- )-Tyrosin Tyr 220 | 911 | 100
0 N Asparagin Asn 2.02 8.80 -
H,N-C-CH, — CH COOH g : -
0 M Glutamin Gin 2.17 9.13 -
H,N-C-CH,CH, - CH COOH ' '
NH
HO-C ~CH, - - AcidL(-)- Aspartic Asp 1.99 | 3.90 | 10.00
NH
HO-C ~CH,CH, - SHCooH AcidL(+)- Glutamic Glu 213 | 432 | 995
NH, L (+)-Lysin Lys 216 | 9.20 | 10.80
H,N-CH,CH,CH,CH, - CH COOH
Q NH, Arginin Arg 1.82 | 899 | 13.20
H,N-C-(CH,)3-CH-COOH
NH
l\fl\/\\/-ca2_'c142com L (-)-Histidin His 1.81 6.05 | 9.15
N
i

1.4. Tinh chat ly hoc cda acid amin

Acid amin 1a c4c chat hiiu co két tinh khong mau, nhiéu chat c6 vi ngot.

1.4.1. Phéan tir acid amin la ion Iuéng cuc (mubi ndi phén t)
— C6 nhiét d6 néng chay cao va bi phan huy.
— Acid amin dé& tan trong nudc, khéng bay hoi, khé tan trong dung moéi hiiu co.

— Hing s6 acid va base ctia nhém acid -COOH va base -NH, rat nho.
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Vi du: D61 véi glycin c6 K,= 1,6.10"° va K, = 2,5.10"2
Phan 16n acid carboxylic ¢6 K, ~ 10 va cac amin khong vong c6 K, ~ 10

— Acid amin c6 dang ion ludng cuc (mudi ndi phan ti) c6 cong thiic ciu tao

+ -
H;N—CH—C00
R
Acid amin dang ion ludng cyc
Trong cong thic trén ion amoni NH;" ¢6 tinh acid va ion -COO- ¢6 tinh base.
Hang s6 K, ctia glycin chinh 1a lyc acid ctia ion NH," va hang s6 K, ctua

glycin chinh 12 luc base cua ion -COO-. Gia tri K, va K, dudgc tinh theo phuong
trinh phan ly cua ion luéng cuc trong dung dich nuéc.

+ - -
H;N-CH—CO0™ + Hy0 === H30" + H,N-CH—CO00 . [H30*HyN-CHR-COO]
R : R a= + -
Acid Base Acid Base [H3N—CI‘IR—COO 1

+ +
- i _ _ +
H;N-CH—CO0” + Hy0 =——= HO" + H;N-CH—COOH «_ [HOJIHyN-CHR-COOH]
X R b=

: +
Base Acid Base Acid [ H3N-CHR-COO 7]

Trong dung dich nuéec, luc acid va base cua base lién hgp (vi du CH,COOH
va CH,COO- ho#c CH,NH, va CH, NH,) c6 méi lién hé K, .K,= 10**

Xuat phat tu gia tri K, caa glycin 1,6. 10, tinh dugc gia tri K, ctia chiic
amin tu do NH,. Ciing tuong tu tu gia tri K, caa glycin, tinh duge gia tri K, caa
acid tu do -COOH. Khi kiém héa dung dich acid amin (ion ludng cuc), ion I sé
chuyén thanh ion II.

Moét base manh (HO-) da 14y proton khoéi ion amoni va chuyén thanh mot
base yéu 1a amin NH,.

+ _ -
H;N— (I:H_COO + HO — H,N— CIH_COO + H7O
R 1 R II
Acid rat manh Base rit manh Base rit yéu Acid rat yéu

Khi acid héa dung dich acid amin, ion I chuyén thanh ion III; acid manh
H,0" nhuong proton cho ion carboxylat va hinh thanh acid carboxylic rat yéu.

+ - +
HN—CH—COO Hs0" - HsN—CH—COOH  + Hp0
R R

Base rat manh Acid rat manh Acid rit manh Base rit yéu B
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Nhu vay trong nhiing acid amin don gian:
— COOH khéng phai 1 chitc acid ma 14 nhém NH;'
— NH, khéng phai 12 mot base ma 1a -COO-

Ion II va III c6 chiic -NH, va -COOH tu do ton tai & trang thai cAn bang véi
ion I, phan tng cua acid amin 12 phan tng cua chiic amin -NH, va chitc acid -
COOH.

Acid amin c6 tinh ch&t ludng tinh. Tinh ludng tinh cta acid amin duge biéu
dién bang dudng cong chuén do.

Thi du: Truong hgp glycin

13

H,N CH,CO,

12]-
11~
10~
1o

oH s|- H;*"N-CH,-COO™ cé:
76_ — pH= 6,07 P, = 2,35 + 978 _ ¢ 5
5 H,N CH,CO,
4 (pKo=pKb; pKj = pKa)
3
2
1

l
0 0,5 1,0 1,5 2,0

Luwong NaOH, mol —>

+
Puong cong chuin do NH,CH,COOH

1.4.2. Biém déng dién cla acid amin
Khi dit dung dich acid amin vao trong mot dién truong, c6 cac truong hgp sau:

Anod (cyc duong) <— —> Catod (cuc Am)

- HT + - H* +
HN-CH—CO0™ —= HN-CH—C00 &>  H,N-CH—COOH
R I HO - R I HO * R I

Base lién hgp Dung dich acid amin Acid lién hgp

— Néu dung dich 14 kiém manh thi néng do6 ion II 16n hon ion III, acid amin
chuyén dich vé phia anod (cuc duong cta dién trudng).
— Néu dung dich 1a acid manh thi néng dd caa ion III 16n hon ion II, acid
amin chuyén dich vé phia catod (cuc 4m cta dién trudng).
— Néu ndng d6 cta ion II va ITI bing nhau thi khong ¢6 su chuyén dich nao
vé hai cuc ctua dién truong.
Gia tri pH (ndéng d6 ion H*) khong lam chuyén dich acid amin vé cac dién cuc
goi 1a diém dang dién cta acid amin. Tai gia tri nay nong do cta ion 4m II bing
noéng do cta ion duong ITI va dd hoa tan vao nudc ciia acid amin 14 nhd nhat.

66
http://tieulun.hopto.org



Vi du: Acid monoaminocarboxylic 'OOC-CHR-NH3+ ¢6 luc acid 16n hon mot it
so v6i luc base (glycin ¢6 K,=1,6.10"° va K, = 2,5.10'%). Né&u hoa tan acid vao nuéc
thi néng d6 ion II (H,N-CHR-COO) 16n hon ion III (HOOC-CHR-NH,". C6 thé
han ché su ion héa cta ion amoni -NH," thanh -NH, béng cach thém vao mot it
acid (H*) dé dat dén d¢ déng dién. Nghia 14 dé cho néng d6 cta II va III bing
nhau thi gia tri diém ding dién léch vé phia acid. Piém déng dién cta glycin c6
pH =6,1.

Piém ding dién duge ky hiéu 1a P;.

Cong thitc tinh gia tri P; khi biét pK, = -log K, va pK, = - logK,.

b= PKy+pKs
2

Piém ddng dién 1a tinh dic trung cho mdi acid amin.

Bang 29-2 trinh bay diém ding dién va chiéu quay ctia mot s6 acid amin.

Bang 29.2: Gia tri diém ding dién clia mot s6 acid amin

Acid t°C P| Acid t°C P|
Glycin 292 6,10 L(-)-Methionin 280 5,74
L(+)-Alanin 297 6,00 L(-)-Tryptophan 289 5,89
L(+)-Valin 315 5,96 L(-)-Prolin 215 6,30
L(-)Leucin 337 6,02 L(-)-Hydroxyprolin 270 5,83
L(+)-iso-Leucin 280 5,98 L(-)-Acid Aspartic 251 2,77
L(-)-Phenylalanin 278 5,48 L(-)-Asparagin 227 -
L(-)-Tyrosin 343 5.66 L(+)-Acid Glutamic 248 3,22
L(-)-Serin 228 5,68 L(+)-Glutamin - -
L(-)-Cystein - 5,05 L(+)-Arginin 227 10,76
L(-)-Cystin 260 4,80 L(+)-Lysin 224 9,74
L(-)-Threonin 257 - L(-)-Histidin 277 7,59

1.5. Téng hgp cac acid amin
1.5.1. Tr a-halogenoacid
Perkin-Duppa (1858) da tong hdp glycin:

CH,—COONa +2NH; ——>  CH,—COONa —> CH,—COOH
X -NH, X NH, NH,
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1.5.2. Toéng hop Strecker (1850)
— Téng hgp (+)-Alanin
+ NH3 , HCN
CH;—CHO _— CH3—(|1H—CEN — CH3—qH—COOH
NH2 NH2

— Téng hgp (+)-Methionin

CH,SH
CH,=CH-CHO —3*>» CH,S-CH,CH,cHo AN

Aldehyd B -thiomethyl propionic

CH3SCH2CH2—§H—COOH
NH,
D, L -methionin

NH
CH,SCH,CH,—CH—C=N W NHy
OH 2) 2 H,0

— Téng hgp acid (#)-glutamic: Két hgp véi tong hdp oxo

CO, H (to’p) NH2 CN
_ —2—2 —
CH, =CH-CN Co(CO) O=CH-CH,CH,—CN

Aldehyd cyanopropionic

+
NC—CHCH,~CH,~C=N 9 Hooc—cHeH,—CH,-COOH
NH, NH,
Acid D, L -glutamic

1.5.3. Tu ester malonat

— Téng hgp ester malonat

CH, (COOE) , Na_OEt» ! M iso - C,Hy CH (COOEt)?m, iso-C,Hy CH, COOH
(80" 90%) 115°C

iso-butylmalonat diethyl
. Br,
iso'C,H,—CH—COOH <«— i-C,Hy CHBrCOOH

leucin  NH,

— K&t hgp véi kali phtalimid (t6ng hgp Gabriel)
0 R

COOEt
| Br, ?OOEt N-_ K+ — N-CH ( COOEt )y
CH2 —> CHBT + |
| CCl, | | a
COOEt COOEt o

0

H,0" { A A X
3 _ -
Ar-CHCOOH ~ <«—— IN—C (COOEt), 4 EtO
0

t
NH,

68
http://tieulun.hopto.org



— K&t hop véi HNO,

(IZOOEt HNO COOEt $OOEt 0
|
CH, 23 | 0=N-CH —> HO-N=CH Ho B CH,—C-NHCH(COOEY),
COOEt COOEt COOEt Ac,O  Ester acetamidomalonat ethyl
HNCOCH +
NaOEt \ ’ H,0 NH,
—>CH2=O HOCH,CH(COOE), > 1oy ¢HCOO™ Serin
t0 +
0 N | CHL N CH Ié\? Cco0
NaOEt | 2 T
CH,—C—NHCH(COOE), —NaOE
3 ? kN - K I Histiain
I to N
H |
Ho
NaOEt i-C4HyBr H,0 I|\IH3
L— —_ —_— _ _ -
) C4Hy—CH-COO Leucin

1.6. Tinh chat héa hoc cua acid amin
Céac acid amin thé hién tinh ch&t héa hoc déc trung ctia méi chic.
1.6.1. Tinh acid base cua acid amin

Tat ca cac acid amin trong dung dich déu phan ly va tao nén can bang sau:

R-CH-C\ = R_Ia\:IIEI_COO'
It\-JHz O_]ud + 3
S ——
Acid amin ion ludng cuc

Trong dung dich H,O c6 cAn bang:
Dung dich acid amin trong méi truong acid thi acid lién hgp chiém uu thé.

Dung dich acid amin trong méi truong base thi base lién hgp chiém uu thé.

1.6.2. Phan ung loai nudc cla acid amin
Acid amin dé tach H,O tu NH, va COOH tao ra amid.
San pham ‘tao thanh phu thudc vao vi tri caa NH, so v6i COOH. Ngugc lai
cac amid cling dé thuy phan cho acid amin.
— Phan tng loai nuéc a-aminoacid
a- amino acid (d#c biét ester cua né) dé tach H,O (tach ROH) tao amid vong
dicetopiperazin.

g - H
Oy L. 0—H H=N
N Hos \C/R - 2H,0, to O N R
| s
Co prmmmmmmmy -~ C Cs
RTNEH H—0" S0 +2H,0, 1t R™N"So
y Bt H
Dicetopiperazin
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— Phan tng loai nuéc B-aminoacid
B- amino acid dé tach NH, tao acid a-etylenic

—>

R-CH=CH-COOH Acid a -ethylenic
}II -NH;, y
R—CITH—CH—COOH — |CI—12— |C=O
NH
? '_HZQ, R—CH—N-H B-lactam

V6i chat hut nude cuc manh c6 thé tao vong B-lacton (trong penicillin).

— Phan tng loai nuéc cac v,5,e-acid amin.

Cac v,5,e-acid amin dé tach H20 tia NH2 va COOH trong cung 1 phan ti dé
tao v,8, hay e-lactam (amid noi phan tu)

0] (0]
CH,——CG—OH : CH,—C
: I _HO0
H,C ST = & > H,C N—H
1L \CH CH/
CHy—— CHy— H 2 2

d-aminoacid d-lactam (valerolactam)

Phan {ing loai nudc gitia cac acid amin 12 co s tao lién két amid trong cac
polyamid hoic lién két peptid trong polypeptid va protein.

Lién k&t amid

nHZN—QH—COOH — H2N—E

QH—COHN—QHEIHCOOH + (n-1)Hy)O
R

R R
1.6.3. Phan (g tao mau cia acid amin

Cac acid amin c6 kha nang tao mau véi moét s6 hdp chat nhat dinh. Dung
phan ting nay dé dinh tinh cic acid amin:

— Véi ninhydrin:

Pun néng acid amin véi dung dich ninhydrin trong alcol tao mau xanh tim.

| 0) 0)
OH | |
2 + R—CH-COOH —>» N ’O + RCHO + 3H,0 4 CO,
| OH NH |
¢} 2 0 HO
Ninhydrin

C6 mau xanh

— Phan ing v6i mot s6 ion kim loai va cac chat hiiu co va vo co khac:

+ V61 Pb** / HO™ cho mau den khi acid amin chtia luu huynh.

+ Véi Hg (NO,), + Hg(NO,),, cac acid amin c¢6 nhan phenol cho mau hong.
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+ V61 HNO,, cac acid amin ch@ta nhin benzen tao mau vang.
+ V61 HOOC - CHO, cac acid amin chtta nhan indol cho mau xanh tim.

+ Véi acid diazobenzensulfonic, cac acid amin ¢6 nhan imidazol sé tao hgp
ch4t azo ¢c6 mau anh dao.

1.6.4. Tinh chét cda chirc COOH
— Véi base tao mudi

. . , L. A N , N 2z R
Acid amin tac dung véi base tao mudi carboxylat. Ngoai ra né con cé thé tao
mudi nodi phtc véi cation kim loai néng:

0=C—0_  NH,~CH,

ZH—CH—COOH + cCu** __, "/Cu\ ‘ + 2H*
NH, CH,—NH, O0—C=0
Glycin Mud6i ndi phitc (mau xanh thAm)
— Tao ester

Acid amin tac dung véi ROH (c6 hoi HCI) sé tao ester cua acid amin (thuong
6 dang mudi clorhydrat).

+

H,N-CH,-COOH + C,H,OH %» CI* [ H;N-CH,~COOC,Hj |

Muén thu dudc ester tu do, cho san pham clorhydrat phan tng véi Ag,0
hoéc N (C,H;),:
+
CI"[H;N-CH,-COOC,H; ]+ Ag,0 —» H,N-CH,-COOC,H; + AgCl + H,0

Cac ester cua acid amin 1a nhiing chat 16ng, dé cat ¢ ap suat thap.
Fischer da ding phan tng nay dé tach cac acid amin.
— Tao clorid acid

+
H,N-CH,-COOH + PCl; ——» CI[HN-CH,~COCI]
-POCl,

— Phan tng decarboxyl (tich CO,):

Men carboxylase
CH;—CH—COOH — > CH;—CH—NH, + CO,

NH,
Alanin Ethylamin

1.6.5. Tinh chat NH,
— Tao mudi véi cac acid

Acid amin tac dung véi acid vo cg, tao mudi
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+
HN-CH-COOH + HCI —> CF [H,N-CH-COOH]
CH, CH,
— Tac dung v61 HNO,
Tao acid a -hydroxycarboxylic, giai phéng N, va H20.

HN-CH-COOH + HNOy —»  HO-CH-COOH +N, + H,0
R R
Van Slyke diung phan tng nay dé dinh lugng NH, trong acid amin bng cach
do khi N2 gidi phéng ra (qua nito ké).
— Tao din xuit N -acyl
Cac acid amin phan tng véi tac nhan acyl héa nhu RCOCI, (RCO),0,
carbobenzyloxyclorid (benzylcloroformiat) CsH;CH,OCOCI tao dan xuat N -acyl.

HN-CH-COONa  + CH;COCl —»  CH;COHN-CH-COOH  + NaCl
R R

— Tac dung véi aldehyd

O moéi trudng kiém, acid amin ngung tu véi aldehyd tao base Schiff (lién két
imin).

HO _
CH,=0O + H2N—(I:H—COOH — CHz—N—(llH—COOH
R R
Aldehyd Lién két imin

Sorensen dung phan ting nay dé dinh lugng nhém -COOH tu do cta acid
amin

— MOobt s6 phan ing véi enzym

Khi oxy héa, acid amin bi loai nhém NH,, tao ceto acid:

R-CH-COOH + [O] —>» R-CO-COOH + N H,
1|\1H2 a—cetoacid

ho#c c6 thé do enzym oxydase:

R-CH-COOH  men,  R-CH-COOH O, R_co-coon + nm,
NH, NH a—cetoacid

Acid nay bi loai CO, dé tao aldehyd:

CH;-CO-COOH  —» CH,CHO + (O,
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N 2 o s A 2 R . Ae A - .
Nho cac enzym dic hiéu, c6 thé xay ra phan ting trao déi géc R cua cac acid
amin

R-CH-COOH + R'-C-COOH === R'-CH-COOH + R-IC{-COOH
NH2 B NH2 o
2. PEPTID
2.1. Pinh nghia

Peptid 14 amid duge hinh thanh do cac chitic acid va chiic amin cta acid amin
tuong tac v6i nhau. Chiic amid -NHCO- dudc goi 1a lién két peptid.

Tuy thudc s6 goc acid amin c6 trong phan tl ngudi ta phan chia céac loai
peptid: dipeptid, tripeptid...., polypeptid. Cac peptid c¢6 phan ti lugng dén 10.000
14 polypeptid. Peptid c6 phan ti lugng 16n hon 14 nhiing protid.

+ - + -
H3NCH,CONHCH,COO , H;NCH,CONHCHCONHCHCOO » HyNCHCO (NHCHCO)NHCHCOO ~

- CH;  CHCH; R R R
Dipeptid Tripeptid Polypeptid
GlycinGlycin GlycinAlaninPhenylalanin
(Gly-Gly) (Gly-Ala-Ph)

2.2. Cau tao polypeptid
2.2.1. C4u tao

Cac phuong phap vat 1y da xac dinh chtic amid (lién két peptid) c¢6 ciu tao
phing va va c6 cdu hinh trans.

H 0 R H O
il A
— P~ Noke ~
R H 0 R
Trans Trans

C6 nhiéu truong hgp acid amin c¢6 2 nhém acid hoéc cadc nhém chiic khac
(OH, SH...). Cac nhém chiic nay c6 trong goc R 14 co s6 1am cho cu tric ctia protid
¢6 cac hinh dang khéac nhau.

Vi du: Phan ti tripeptid glutathion, nonapeptid ocytocin minh hoa diéu doé:

+
H3NQHCH2CH2CONH?HC ONHCH,COOH
CO0~ CH,SH
Glutathion (GlutamylCysteinGlycin)

Glu-Cys-Gly
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OH

CH,
|
GH,
CH3§H §H2 NH,
|
/CHNHCOCHNHCOCIi lle—Tyr-Cys—S$
0=C CH, Hoac Glu—Asp-Cys—S~Pro—Leu-Gly(NH,)

| S NH, NH,

3
\ /CH2
CHNHCOCHCONHCHCO=N
! ‘ < 7—CONHC|HCONHCH2CONH2

G G,
CH,  CONH, CH,
CONH, /CH

Ocytocin CH; CH,

2.2.2. Xac dinh c4u truc cla peptid
— Co6 nhiing acid amin nao trong phan tu.
— C6 bao nhiéu phan ti acid amin trong phan ti.
— Trat tu lién két cta cac acid amin trong phan ti.
a. Ap dung phuong phdp xdc dinh cde gbe cuéi mach peptid:

N-gdc cudi mach C-gdc cudi mach

n H,N-CH-COOH —» H2N—E(IZH—COHN-(|3HE|E[(:I:(:):(_):I:{:} + (n-1)Hy0
R
R R

— Nhém N-géc cuéi mach chiia chiic amin ty do dude xac dinh véi thudce thiu
2,4-dinitrofluorobenzen (NO,),C¢H,F ho#c v61 hop chat phenyl-
1sothiocyanat C;H,NCS.

— Nhém C -géc cuéi mach chiia chiic acid tu do dude xac dinh nhdé enzym
carboxypeptidase c6 trong rudt.

b. Ap dung phuong phdp thuy phén titng phan.

DPé x4c dinh s6 lugng va trat tu sdp xép cac acid amin trong phan tu.

2.3. Tc“;ng hop peptid

Phuong phap trung ngung acid amin chi 4p dung dé diéu ché cac peptid don
gian.

Phuong phap c6 hiéu qua 1a phuong phap ghép 1an lugt cac acid amin lai véi
nhau.

C6 cac giai doan dé thuc hién mét qua trinh téng hgp peptid nhu sau:
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2.3.1. Bdo vé nhém chirc amin

Thuc hién phan tng acyl héa bang carbobenzyloxyclorid (benzylcloroformiat)
C,H.CH,0COC]1 va chuyén nhém acid thanh clorid acid.

Q=CgH5CH,OCO

+ + CcH5CH,0COCI + HCI
HN-CH—C00"  —-—> Q-HN-CH—COOH —— Q—HN-CH—COCI
R R R

2.3.2. Tao lién két peptid

+ -
Q—HN—?H—COCI + H3N—$H—COO —_— Q—HN—?H— CONH-?H—COOH
R R R R

2.3.3. Giai phéng chirc amin

+
—+  HN-CH—CONH-GH—COO"

Q—HN—-CH—CONH-CH—COOH
| | R R

R R

Nha héa hoc Du Vigneaud va coéng su (1963) da tong hop toan phin phéan ti
Insulin ¢6 51 acid amin theo thi tu xac dinh.

3. PROTID
3.1. Dinh nghia
Protid 14 nhiing polypeptid ¢6 phan ti lugng 16n (>10.000).

3.2. Phan loai: C6 nhiéu cdach phén loai protid

— Protid c6 2 loai, loai protid dang sgi (khong tan trong nudc) va protid
dang hinh ciu (tan dudc trong nudc, tan trong dung dich acid, base hoic
dung dich mudi).

— Cach phan loai phd bién: Protid don gidn (protein) va protid phtc tap
(proteid). Protid don gian con goi la protein, khi thuy phan chi thu dude
cac acid amin.

Protein don gian tan dugc trong nuéc (hoéc acid va kiém), bi dong vén khi c6

tac dung ctua nhiét thi va bi két taa khi bdo hoa bang dung dich nhom sulfat.

Thuoc loai nay c6: albumin, globulin, prolamin, glutelin, cac chit giong

albumin (albuminoid, scleroprotein) nhu keratin, collagen...

Protid phiic tap (conjugated protein) la nhiing protein chita cac nhém khong
phai protein nhu: Acid nucleic, chromoprotein, glycoprotein, phosphoprotein,
lipoprotein va protein chta kim loai nang.
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3.3. Cau tao cua protid. C6 3 kiéu cdu tao:
3.3.1. C4u truc bac mot

Chi s6 lugng, thanh phan va thi tu néi tiép cua cic acid amin thanh mach
polypeptid. C4c acid amin lién két v6i nhau thanh mot mach don.

Vi du: NH,-A-CO-NH-B-COOH. hay HOOC-A-NH-CO-B-NH,

3.3.2. C4u truc bac hai

Mach polypeptid c6 dang xodn 6c hay gap khic do lién két hydro gitia cac
nhém chite C =0, NH,, NH,» COOH va COO - cla hai lién két amid khac nhau.

I
H
|

An ngit
]f[? — kﬁé%gg gian
{Hoen,

Manh cét 1 vdong xoin 6¢

IR

3-6 0. - Aminoacid

I¢
S

Hai x0én 6c song song

/

4

Bac xo4n 6¢
0,54 nm

o -

g6m 3,6 o.-Aminoacid

WS N

A

=

’ R Mach peptid
Lién két hydrogen—=———>{ ach peptt

T

=~

O
s

Lién két noi phan tir
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3.3.3. C4u truc béac ba

La hinh dang riéng biét thdt trong khong gian 3 chiéu cho toan b dai phan
tl protein va kich thudc c6 thé xac dinh chinh xéc.

Khi cudn lai v6i nhau ho#c uén khic dé dudce peptid dang xodn thi cac géc
acid amin trong chudi peptid déu huéng ra ngoai va cac chtic héa hoc cé trong cac
gbc nay c6 thé tuong tac véi nhau. K&t qua 1a trén phan ta protid c6 cac vi tri 161
16m. Chinh cau hinh khong gian cap III c¢6 cac chd 16i 16m mang theo caAc nhém
chtic bén ngoai 12 nguyén nhan lam phan ti protid c¢6 hoat tinh sinh hoc dac thu.

Vi du: -SH (sulfurhydryl) véi SH tao lién két disulfur (-S-S-), né 1a lién két
cd ban @€ duy tri c&u truc cdp III. Hoac OH v6i COOH tao ester (-O-CO-). Nhém
COOH véi NH, tao muéi amoni (-COONH,).

3.3.4. C4u truc bac bén

Gibng ciu tric bac ba nhung cac luc hit tac dung gifia cac phan ti 1a khac
nhau.

3.4.Tinh chat cua protid

Protid 12 nhiing chat keo, khéng c6 nhiét do néng chay dic trung. Protid c6
tinh quang hoat va quay trai. Cac enzym va mot s6 hormon nhu insulin 14 nhiing
protein.

Protein c6 thé bi déng két khi c6 tdc dung cta nhiét, acid va base manh (su
két tiia khong hoan nguyén). Protein bi két tiia khong hoan nguyén goi 1a protein
bién tinh (denatured). Su bién tinh lam thay d6i @ hoa tan, tac dung sinh hoc,...
cua protid.

Céc san phdm thuy phan do acid, base hoic cac enzym 1an ludt qua cac giai
doan:
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Protid —  Protid bién tinh (protein khéng tan do tiac dung ctia nhiét)

l_ X . ) Khoéng tan trong nudc hodc dung dich mudi
Protein bac mot (metaprotein) nhung tan trong dung dich acid hoéc base.

l Loai nay két tiia v6i amoni sulfat
Protein bac hai Ta}n tr}ong nuc’j?, dudi j:éc dung cua nhiét khér}g bi déng

l lai. Két tua khi bdo hoa bang dung dich amoni sulfat
Pepton —

l Tan trong nuéec, dudi tic dung cua nhiét khong bi dong

lai nhung khong bi két tia khi bao hoa bang dung dich
amoni sulfat

Polypeptid

i

Peptid don gian

l

Acid amin

BAI TAP
1. Viét cong thiic cadu tao cua cac acid amin cé tén goi sau:

Glycin, (+)-Alanin, (+)-Valin, (-)-Leucin, Isoleucin, (+)-Lysin, Acid (+)-glutamic,
(+)-Glutamin, (-)-Methionin, (-)-Phenyalanin, (-)-Tryptophan, (-)-Histidin.

2. Bing phuong phap nao c6 thé tang téc do6 phan tng ester héa va phan tng acyl
héa cua acid amin?

3. Trong dung dich kiém manh, acid amin chtia 2 nhém chiic -NH, va -COO~.
Nhoém chiic nao c6 tinh base manh hon? Khi thém acid vao thi nhém nao bi
proton héa trude tién va hop chat nao duge tao thanh?

4. Trong dung dich acid manh, acid amin chta 2 nhém chtec —-NH,;" va -COOH.
Nhoém chiic ndo c6 tinh acid manh hon? Nhém nao dé nhudng proton hon khi
thém kiém vao va hgp chat nao duge tao thanh?

5. Hay chon ch4t dau dé tong hgp cac acid amin theo cic phuong phap da cho:
a. Amin héa truc tiép dé diéu ché: glycin, alanin, valin, leucin, acid asparagic.
b. Téng hop cac chat Glycin, Leucin theo phuong phap Gabriel.
c. Téng hgp cac chét Valin, Isoleucin theo phuong phap malonat.

6. Nhiing chat nao dudc tao thanh khi cho glycin tac dung v6i cac chat sau:

Dung dich NaOH; dung dich HCI; benzoylclorid + dung dich NaOH anhydrid
acetic; NaNO, + HCI; C,H;OH + H,SO,; Carbobenzyloxyclorid C;H;CH,OCOCI.

78
http://tieulun.hopto.org



Chuong 30
HOP CHAT DI VONG

MUC TIEU HOC TAP
1. Gidi thich duoc tinh thom cta cdc loai hop chdt di vong.
2. Néu duoc danh phdp va doc duoc tén theo thong thuong cdc hop chdt di vong.
3. Trinh bay dudc cong thitc cong hudng di vong 5 va 6 canh.

1. DINH NGHIA

Di vong 1a nhiing hgp ch4t vong. Vong duge tao thanh khong nhiing do cac
nguyén ti carbon ma con c¢é cac nguyén té khac nhu oxy O, nité N, luu huynh S.
Cac nguyén t6 nay goi la di to.
2. PHAN LOAI HOP CHAT DI VONG

Tuy theo céu tao, ¢ thé chia hop chit di vong thanh 2 loai chinh:

Di vong thom va di vong khéng thom.

Di vong thom 1a nhiing di vong c6 ciu tric dién tu cua vong phu hgp véi
cong thic Huckel (4n+2) en

@EQEQ @ELOJ

Pyridin Furan

@)

Di vong khong thom la di vong no hodc chua no:
Vi du:

ooy Py

Trong cac hgp chat di vong thi di vong them 1a quan trong.

Phéan loai di vong thom nhu sau:
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2.1. Di vong 5 canh, 6 canh, 7 canh c6 1 di td
2.1.1. Di vong 5 canh, 6 canh co6 1 di té6
] 1 U)o
0 S NH N
Furan Thiophen Pyrrol Pyridin

2.1.2. Di vong 5 canh, 6 canh ngung tu vdi vong benzen

D Op O oG

Benzofuran Benzothiophen Benzopyrrol Benzopyridin (Quinolin)
2.2. Di vong 5 canh, 6 canh cé nhiéu di té

2.2.1. Hai di t6 giéng nhau

| N/lN FNJN @ QJN E:]

Pyrazol Imidazol Pyridazin Pyrimidin  Pyrazin

2.2.2. Hai di t6 khac nhau

Oxazol Thiazol

2.2.3. Di vong 5 canh, 6 canh c6 2 di té6 ngung tu véi vong benzen

N N N AN SN AN
QY O O O O QO
N S o N N N
Benzoimidazol Benzothiazol Benzoxazol Benzopyridazin Benzopyrimidin Benzopyrazin

2.3. Cac di vong ngung tu véi nhau

T 0

N~ N NN
N L
Purin Pteridin
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3. DANH PHAP HOP CHAT DI VONG

3.1. Danh phap thong thudng

Danh phap thong thuong xuit phat ti ngudn géc hodc tinh chat cia mot hop
chat c6 trong thién nhién.

AN
| Goi 12 Picolin vi ch&t nay 14y ti nhya than da (coaltar). Theo
N™ "CHj tiéng Latinh Picatus c6 nghia la giong nhua hic in (tarry).

AN
O\ DPay 1la mot alcol trich ly tu cam (bran) goi la "furfurol" cé
CH,OH  pghia 1a ddu cam.

N Goi 1a "Pyrrol". Pyrrol theo tiéng Hy Lap c6 nghia la chay do,
H vi mau gb théng c6 tAm acid dé bdc chay véi picolin.

Tén thong thuong khong phan 4nh ciu tric phan tu. Danh phap thong
thudng ctia hon 60 hgp chat di vong trd thanh phd bién nhu 1a mot quy uée cta hé
théng danh phap IUPAC. Sau day la danh phap thong thuong cua cic chit duge
quy udc nhu 1a danh phap quéc té:

Bang 30.1: Cac hop chat c6 tén théng thudng quy uée.

0o 0 Q00

. o
Pyrrol Furan Thiophen Pyrazol Irmdazol Furazan
’ ’ ~ N /N AN
| <N < o I
N N N N Y
Pyridin Pyridazin Pyrimidin Pyrazin a_Pyran
A\ =\ 2 Q lN
Q[N ©2N t @\] k N ¥
H ! H
Indol Isoindol Indazol Punn Indolizin
N 1
N/ 1/N2 N/J \I\§ f\I/J X I;I
Quinolin Isoquinolin Quinazolin Pteridin Quinolizin
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10 1

9 N S
2 2
N Y N° 5 Nio
H 5 H

Carbazol Phenazin Phenothiazin Phenanthridin
3
N H
o QO O ¢
2N N ) OO
& L H 0 0
Pyrolidin Piperidin Piperazin Morpholin Chroman

Danh s6 cac di vong theo quy udc:
— Xuat phat ti di t6 va theo chiéu cua di vong.
— Dé6i v6i hop chat da vong thi danh s6 bat dau tit nguyén ti canh vong két
hgp.
3.2. Danh phap hé théng ddi v6i hgp chat don vong
Danh phdap Hantzsh -Widman

Hantzsh-Widman da dé nghi hé thong danh phap déi v6i hop chat don vong
duge ting dung rong rai nhu sau: Tén goi ctia di vong gébm 2 phan.

— PhAan tiép dau ngii (Preffixes ): Chi tén cac di té.
— PhAan than (stems): Chi khung vong, do 16n ctia vong no hoéc chua no cé

s6 nodi ddi 16n nhat.

Bang 30.2: Ti€p dau ngi chi tén cac di t6.

Di t& Héa tri Tiép dau ngir
Oxy (0] Il Oxa
Luu huynh S Il Thia
Selen Se I Selena
Telur Te I Telura
Nito N 11 Aza
Phosphor P 1 Phospha
Arsen As i Arsa
Silic Si v Sila
Germani Ge A Germa
Bo B [l Bora

82
http://tieulun.hopto.org



Bang 30.3: Tén goi phan than cac vong don

Do I16n cla vong Vong khong c6 N vong c6 N

Vong chua no Vong no Vong chua no vong no V
3 iren iran irin iridin
4 et etan et etidin
5 ol olan ol olidin
6 in inan in perhydro
7 epin epan epin perhydro
8 ocin ocan ocin perhydro
9 onin onan onin perhydro
10 ecin ecan ecin perhydro

— Nguyén tic danh sé:

+ Neéu di vong c6 nhiéu di t& thi danh s6 theo chiéu uu tién theo thii tu cac
di t6 sap xép trong bang 30.2: 0 >S>N>P

+ Né&u di vong c¢6 nhiéu di td ciing loai thi bat dau ti di td cao nhat va dung
cac chit di, tri, tetra... dé chi s6 lugng di t6 cung loai.

Vi du,
A &
1
AN AN =
Thieren Oxiran 1,3-Diazet 1,2-Oxazetidin
N
(0] - —
S A QOO
3X..N
(@) N S =N
1,3-Dioxolan 1,2,4-Triazin Thiepan Azocin

Khi hé thong vong c6 s6 noi doi cuc dai da dude no héa dan, cach goi tén nhu sau:

Vi tri cia nguyén t6 bdo hoa dude danh s6 kém theo ti€p dau ngii (preffixe)
H va goi tén cua di vong chua no (v6i s6 né1 doéi cuc dai) tuong ting.

Vi du:
H —
N1 N SN -~ N 3
N\ 7\ | ) 2 6 J < )
— 2 0 01 N
1H-Azirin 2H-Azirin 2H-1,3-Oxazin 6H-1,3-Oxazin 3H-Azepin
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Cach goi tén nhu thé nay khong ap dung véi cach goi tén theo danh phap
thong thuong.

Vidu:
| || Khong goila 1H- Pyrol.
E * Chi goi la 1H-azol

3.3. Danh phap cuia hé théng vong ngung tu

Phan 16n cac hop chat di vong déu chtia hai hay nhiéu vong ngung tu véi
nhau. Mot s6 hdp chat loai vong ngung tu da cé tén thong thuong quy uéec. Nhung
phan 16n hgp chat loai nay phai c6 danh phap hé théng dé dé dang khi goi tén
ching.

Tén goi cac di vong ngung tu phai xuit phat ti nguyén ti chung thudc ca hé
thong vong. Tén goi di vong ngung tu dudc goi bang cach két hop tén goi caa cac
di vong riéng biét.

Vi du:
0 - Q.Y

Benzoxazol Benzen Oxazol

4
N N.b S=

Q P T la s Q ’
N ~ _N 71 2
Pyrrolo[1,5a]pyrimidin Pyn'midi& / Pyrol

Nguyén t&r Nito chung cho ca 2 vong

3.3.1. Nguyén tac goi tén
Phai biét cach chon va goi tén cac thanh phan ngung tu véi nhau.
— Tén goi cac thanh phan ngung tu phai 1a tén thong thuong da dude quy ude.

Néu hgp chat don vong chua c6 tén thong thuong quy uéc thi di vong dé
goi tén theo hé thong Hantzsch -Widman. Vong 16n c6 tén goi thong
thuong quy uéc sé dude chon vu tién. Vi du néu trong hé théng da vong c6
chita vong indol va pyrrol thi vong indol sé dugc chon hon 1a vong pyrrol.

— Tén goi cia di vong ngung tu c6 hai thanh phan: Thanh phan co sd va
thanh phan thd hai. Vi du: Trong cong thtic Pyrrolo [1,5-a] pyrimidin thi
pyrimidin 1a thanh phén co sd. Pyrrol 1a thanh phan tht hai.

3.3.2. Cach chon thanh phéan co sé theo quy tac sau

— Néu di vong chi c6 mot thanh phan nito N: chon thanh phéan co sé chiia nito.
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NN \
| — N Thanh phan co s¢ 1a pyrrol I:)N

— Néu di vong khéng c6 nito: chon thanh phéan co sé 14 vong ¢6 di t6 cao hon.

Vi du:

0 | 0
(/\ll/) II.' Thanh phan co s& 1a Furan [/)

s

— Néu vong ngung tu cb sé vong 16n hon hai vong: chon thanh phan co sé
chiia s6 vong 16n nhat.

Vi du:

SN

SN R . 1 N
j Thanh phan co so 1a quinolin
N/ 7z, N

— Néu hai vong c¢6 d6 16n khac nhau: chon vong 16n nhat 1a thanh phan co sd.

Vi du:

O\/\

She

— Céac vong chiia s6 di t6 khac nhau: chon vong cé s6 di té nhiéu nhat.

Thanh phan co s& 12 vong 7 canh azepin _N__

Vi du:

Thanh phan co s& 12 vong isoxazol N
0]

— C6 su khac nhau vé s6 loai di t6 trén 2 vong: Chon vong c6 nguyén ti véi
vi tri 16n nhat (sdp xép theo thi tu 16n gidm dan trong bang 30.2).

- NS, N
</ LN Thanh phan co sé 1a vong oxazol </ ]
(O 0]

Vi vong oxazol chia oxy c¢6 thi tu vu tién hon luu huynh trong vong thiazol.
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— Thanh phéan co s 1a vong cé di t6 dude danh sé nhé hon.

Vi du:
L e 1
N NI | =\
</ /]://N # Thanh phan co s& 12 vong pyrazol y N
N -

3.3.3. C4u tao tiép dau ngir

Tén cua thanh phan thd hai nhu 1A tiép dau ngi cta thanh phan co s6. Cau
tao tiép dau ngii bang cach thém chii " 0" sau tén goi ctia di vong thi hai.

Vi du: Tén di vong 1a pyrazin thi cAu tao thanh ti€p dau ngii 1a pyrazino

Tén di vong 1a pyrol c6 cau tao thanh tiép dau ngii 1a Pyrolo

Bang 30.4: M6t s6 ngoai & vé ti€p dau nglt

Tén di vong Tén tiép dau ngir
Furan Furo
Imidazol Imidazo
Isoquinolin Isoquino
Pyridin Pyrido
Quinolin Quino
Thiophen Thieno

3.3.4. Ky hiéu va goi tén

Cac canh ctia vong trong thanh phan co sé duge ky hiéu bing cac chii cai
a,b,c,d,e...theo chiéu danh s§. Cac nguyén tu tao vong cua thanh phan thd hai
duge danh sé bang cac chit s6 1,2,3.. (nhu danh sd di vong). Canh chung cta ca 2
vong dudc goi theo chii s6 ctia thanh phan thi 2 va chii cai ctia thanh phan co sé
(t4t ca dat trong ddu méc vuodng).

Vidu 1:

Di vong ngung tu Thanh phan thi hai Thanh phan co s

_____ 3
r = a
Na__O | Ne_ 2 O
T = e
\ N/ N\ N, N
Imidazo [2,1-b] oxazol Imidazo Oxazol

Chon oxazol 1a thanh phén co sé vi oxazol c6 oxy O uu tién hon nito N trong
vong imidazol.
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Vidu 2:

Di vdng ngung tu Thanh phan thi hai Thanh phan co s
N s N dng
! | 3
AN l = 'Y ¥ bN e = i\
Z \ pZ SN
LN >N a Nt NG
Imidazo[1,5-b] pyridazin Imidazo Pyridazin

Chon pyridazin 1a thanh phin co s vi pyridazin 14 vong 16n hon vong
imidazol.

3.3.5. Cach danh sé trén di vong ngung tu

Cach danh s6 trén di vong ngung tu khéng phu thudc vao cach danh sé trén cac
thanh phan co s6 va thanh phan tht hai. Danh s6 trén di vong ngung tu xuit phat ti
nguyén tu canh nguyén ti dau ciu (nguyén ti chung cho 2 vong) di theo chiéu sao
cho cac di t6 c6 s6 nho nhat. Néu khéng théa man diéu kién nay thi di t6 duge uu tién
danh s6 bé nhat. "Chi s6 hydro" H dudc chi ra trén hé vong don (néu co).

Vi du:
Di vong ngung tu Thanh phin thi hai Thanhdpilﬁn cd s§
c
6 o T 0’ — <)j 2 esm%
<7\/7aeofN2 o N i 6f (l)éNz
4 H-Furo[2,3-e]-1,2-Oxazin Furan 4 H-1,2-Oxazin
bénh s6 va tén goi di vong ngung tu bénh s6 va tén goi di vong

3.4. Danh phap thé&

C6 thé xem hop chat di vong 1a hgp chdt vong hydrocarbon ma mét hay
nhiéu nguyén ti carbon dugc thay thé béi cac di t6. Vi vay goi tén nhu sau:

— Tén di t6 nhu 14 tiép dau ngii va tén hydrocarbon vong tuong ng.

oI e e R
J N I N S
N NJ Si N

H
Azabenzen 1,3-Diazabenzen Silabenzen  1-Aza-4-phosphabenzen

Cac tiép dau ngii ghi trong bang 2 dudc st dung trong danh phap thé.
Danh phéap thé it théng dung véi hop chat di vong.

Danh phap thé& thuong dugdc st dung véi hop chat di vong chia cac di to it
phé bién va hay ap dung danh phap thé dé goi tén cac hdp chat vong spiro, hgp
chat vong c6 cau (da vong ngung tu).
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4. CAU TAO CAC DI VONG THOM

Vong dugc tao thanh do su xen phu ctia nguyén ti carbon trang thai lai hoa
sp” va céc orbital cta cac di t6. Hé thong dién ti cua di vong thom 1a hé lién hop
va s6 dién ti trong vong phu hgp véi cong thic Huckel (4n+2) dién ti n.

2
O HE O-0-0

C&u tao cda pyridin

Sp2r— 5P 9 ] @
sp? Q H- N N

SP? B B
H

CAu tao cda pyrol

— Mat do dién tu.

Mat do dién ti trén cac nguyén tu c6 khac nhau tuy theo vi tri cia ching
trong di vong.

0,967
1,087 [O] 1 1,078 1,078
0,968 0,968 N 16 47’087 O
N o 1,710
1,048 H

— D¢ dai lién két

1,394 ~_1,394 1,417 1,431 1,423
1,382
1,395 Q 1.395 O 1,382 1,361 O 1,361 1.370 O 1.370
1,370 N 1,370 1’362 O 1,362

1,340 "N~ 1,340 1,714~S7 1,714
> ) H

Can ct vao d6 dai lién két c6 thé xac dinh di vong thom hodc khong thom.
Cac sb liéu vé do dai lién két ctia di vong thom va khong thom trong bang 30.5.
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Bang 30.5: Do dai lién két trong cac di vong

C-C 1,48 Cc=C 1,34
C-N 1,45 C=N 1,27
C-O 1,36 C=0 1,22
C-S 1,75 C=S 1,64
N-N 1,41 N=N 1,23

— Ning lugng cong hudng va nang lugng thom hoa.

Theo phuong phap tinh gian ding Huckel, gia tri nang lugng céong hudng
duge dic trung véi gia tri B. B 1a gia tri cua tich phan cong hudng. Gia tri ning
lugng thom hoa c6 don vi 1a kj.mol .

Gia tri nang ludng cong hudéng (REPE) va ning lugng thom héa cua mot sé
di vong trinh bay trong bang 30-6 va 30-7 (gia tri ly thuyét).

Bang 30.6: Gia tri nang luong cdng hudng va nang luong thom héa (theo ly thuyét)

Di vong Ning lugng cong hudng (B) Nang lugng thom hoa (kj.mol'1)
Pyridin 0.058 107
Pyrimidin 0,049 104
Pyrazin 0,049 103
Quinolin 0,052 -
Isoquinolin 0,051 -
Pyrol 0,039 94
Pyrazol 0,055 -
Imidazol 0,042 -
Thiophen 0,032 69
Furan 0,007 51
Indol 0,047 -
Benzofuran 0036 -
Benzo[b]thiophen 0,044 -
Isoindol 0,029 -
Isobenzofuran 0,002 -
Benzo[c]thiophen 0,025 -
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Bang 30.7: Nang lugng cdng hudng thuc nghiém mét sé di vong

Hop chat Kcal.mol-1 Kj.mol-1
Benzen 35,9 150
Pyridin 27,9 117
Quinolin 48,4 200
Pyrol 21,6 90
Indol 46,8 196
Thiophen 29,1 122
Furan 16,2 68

Qua céc gia tri trén ching ta thay rang:

Benzen c6 tinh thom manh hon pyridin va cac di vong 5 canh mot di t6.

Benzen cé tinh thom yé&u hon quinolin va indol.

C6 thé so sanh tinh thom: Benzen > Thiophen > Pyridin > Pyrol > Furan

Cac dic trung vé ciu tao con thé hién qua cac gia tri vé phd ti ngoai UV,
phd héng ngoai IR, phé cong hudng tit hat nhan NMR.

Bang 30.8: Phd t& ngoai cia mét s6 hdp chat di vong

Hop chat Am (. —>7*) log ¢ A (m—> ) log ¢
Benzen 256 2,40
Pyridin 251 3,30 270 2,65
Pyridazin 246 3,11 340 2,50
Pyrimidin 243 3,31 298 2,51
Pyrazin 260 3,75 328 3,02
1,2,4,5-tetrazin 252 3,33 542 2,92
Naphtalen 218 ;275 ; 311 5,10; 3,75; 2,39 - -
Quinolin 225;270 ;311 | 4,48;3,59; 3,37 - -
Isoquinolin 217 ;266 ; 317 | 4,57; 3,61; 3,49 - -
Quinazolin 220 ;267 ;311 | 4,61; 3,45; 3,32 330 2,30
1,5-Naphtyridin | 206 ; 257 ; 308 | 4,73; 3,69; 3,84 330 2,70
Indol 215;226 ;279 | 4,38; 3,70; 3,62
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5. TINH CHAT HOA HOC CUA DI VONG CO TiNH THOM
5.1. Tinh thom cua di vong

Cac di vong thom c6 hé thong lién hgp cho nén cac di vong ¢6 su phan bé mat
d6 dién té trén cac nguyén ti. C6 thé minh hoa cac cong thiic giéi han (cong thiic
trung gian) ciia mot s6 di vong nhu sau:

— Di vong thom 5 canh:

- A -

Xl1aS,N-H, O
Nhén xét: Tai cac vi tri c6 dién tich (-)dé xay ra phan ting thé i dién ti & vi
tri 2 va 3. Vong thom 5 canh c6 hé théng dien lién hgp nén thé hién tinh chat ctaa
hydrocarbon chua no. Cé cac phan ting cong hdp, phan tng cong Diels - Alder,
phan ting oxy héa.
— Di vong thom 6 canh:

Cac cong thiic cdu tao va cong thiic giéi han c6 thé c6 cua di vong pyridin:
+
X = X =
[ S - N - + - -
N N N N N N N N

Nhdan xét:

Dién tich Am tap trung trén di t6. Pyridin c6 tinh base.

Dién tich duong xuat hién & carbon 2,4, 6. Phan ting thé 4i nhan x4y ra 4 cac
vi trf nay. O di vong thom 6 canh, phan tng thé ai dién ti xay ra khé khan tai vi tri

3, 5. Di vong thom 6 canh ¢6 c4u tric nhu benzen cho nén nhan di vong khé bi oxy
héa. Ciling nhu cac déng dang cua benzen, di vong chi bi oxy héa 6 mach nhanh.

5.2.Tinh chat cta di to

Di t& c6 dién tich Am hodc c6 cap dién ti khong lién két nén di vong c6 tinh
base. Cip dién ti cua di t6 trén di vong thom 5 canh da tham gia tao hé thong
thom (hé thong luc tii) cho nén tinh base ctia di vong thom 5 canh yéu hon tinh
base cua di vong thom 6 canh. Tinh base cuia pyridin manh hon pyrrol 1a do cip
dién ti tu do trén nité khéng tham gia hé théng thom. Pyridin thé hién tinh base
nhu mot amin bac ba.

Kp 2,5.10°14 2,3.1079
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Tinh base ctia di vong khong phu thudc vao s6 lugng di t& c6 trong vong.Yéu

t6 phan b6 mat d6 dién tu va yé&u té 1ap thé

< o
N N)
pKa =52 pKa =13
SHCENG
. < .
N/N N) N
pKa =2,3 pKa =1’3 pKa :0’7
BAI TAP
1- Goi tén cac chat sau:
N |
) LA
N N’
H

a- Theo danh phap théong thudng.

anh huéng manh dén tinh base.

H

pKa =23
v | v ]
SN ~_N
pKa =47 pKa =54
(0]
| |
N_ _N
0O N

b- Theo danh phap Hantzsch -Widman.

c- Theo danh phap thé.

2- V& cong thtc ciu tao cac chat ¢6 tén goi sau:

a- 1,8-Diazanaphthalen;
c- Selenacyclopentan;
e- 2H-1,2-benzoxazin;

h- Furo[3,2-d]pyrimidin ;

b- 1-Oxa-2-azacyclobut-2-en;

d- 1-Thia-3-azacycloheptatrien;
g- Thieno [3,4-b]furan;

1- 4H-[1,3]thiazino[3,4-a]azepin.

3- Goi tén cac chit sau day theo danh phap Hantzsch -Widman.

17
o O S ey
N
N - N =Ns
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Chuong 31
HOP CHAT DI VONG 5 CANH 1 DI TO

MUC TIEU
1. Gidi thich duoc cGu tao ctia furan, pyrrol va thiophen.
2. Trinh bay duoc tinh chdt héa hoc cua ching.

Furan, pyrol, thiophen 1a nhiing di vong don gian nhat ctia hgp chat di vong
5 canh mot di to.

(0] N S
Furan H Pyrrol Thiophen

Céac di vong 5 canh 1 di t6 nhu 1a cac dien lién hop. Furan nhu 13 mét ether
vong, pyrrol nhu la moét amin vong va thiophen nhu la mét sulfid vong. Nhung
nhiing hgp chat nay khong thé hién day du tinh chit ctia mot ether, amin, sulfur.
Vi du: 6 diéu kién thuong thiophen khong bi oxy héa (phan ting dic trung cua
sulfur), pyrrol khéng cé tinh base nhu mot amin.

Cép dién tu tu do trén di t6 cung véi cac dién tl p cua nhiing nguyén tu
carbon xen phu v6i nhau tao hé théng lién hop c6é tinh thom nén da lam mat di
tinh chat co ban cua ether, amin va sulfid.

Cac di vong thom 5 canh mot di t6 thé hién nhiing tinh ch&t caa
hydrocarbon thom nhu phan {ing thé ai dién ti: phan tng nitro héa, phan tng
sulfon héa, phan ting halogen héa, phan ting acyl héa theo Friedel -Crafts va cling
c6 thé tham gia phan tng Reimer -Tieman, phan tGing ngung tu véi mudi diazoni.
Phan tng thé ai dién ti & hop chat di vong thom 5 canh mot di t6 ¢6 thé xay ra
theo su dinh huéng nhu sau:

| |3+E+_> | |3Ehv | |3+E+—> | |
2 -H* X oac [ij -Ht [X]TE

X

Néu tac nhan thé& 4ai dién ti E' tuong tac vao vi tri 3 sé tao thanh 2
carbocation c6 thé c6 1a I va II. Néu tac nhan E* tuong tac vao vi tri 2 thi tao
thanh 3 carbocation c6 thé c6 1a III, IV va V.
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C6 ning lugng thap hon

Thuc té& khi tac nhan ai dién ti tuong tac vao vi tri 2 thi carbocation bén
viing hon (vi ¢6 3 trang thai carbocation). Vay su thé ai dién ti vao di vong thom
5 canh uu tién xay ra 6 vi tri 2 (vi tri o). M6i di vong thom 5 canh c6 nhiing diéu
kién khac nhau vé phan ting thé 4i dién tii. Kha niang phan tng thé ai dién ti c6
thé sép xé&p theo thi tu:

Pyrrol > Furan > Thiophen > Benzen
1. NHOM FURAN

Danh s6: S6 1 tai di t6 oxy. Vi tri 2 goi 1a a., vi tri 3 1a P.

B |4 3| B
(0 %) 5 .. 2 (04
~1

1.1. Tc“;ng hop nhan furan

1.1.1. Dehydrat hoa hop chéat 1,4-dicarbonyl
VRN 2N\

A e G s (N NS
"o+
0O 0 HO  HO RNg” R 2

+

1.1.2. Ngung tu « -halogenoceton vdi ester ctia -ceton acid

R #° COOC,Hs COOC,H;

R
§ & — |l o
al O// \R O + HCI

o R

1.2. Tinh chat héa hoc

Furan c6 tinh thom yé&u, thé hién tinh chit cia dien -1,3, ¢6 khuynh huéng
tham gia phan ting céong hgp. Trong méi truong H,SO, dic furan bi polymer hoéa.
Trong méi trudng acid lodng vong furan bi pha vé thanh hdp chat dicarbonyl.
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] o M) r—c C—R’
— I I
N 0 0

o

— Furan bi hydro héa c¢6 xtc tac tao tetrahydrofuran

m . 2H2 Xxiictdc U

0o o)
Furan Tetrahydrofuran

— Furan tham gia céng hgp dien (Phan ting Diels -Alder)

— ’/\ C//O C//O
\ N\
E>O + [ 0 A )
~ Y, — > /
~— 7 S %

— Furan chi tham gia phan ing thé ai dién ti trong diéu kién rat nhe nhang.

Furan c6 thé bi halogen héa tao 2-clorofuran hoic 2,5-diclorofuran; nitro héa
hay sulfon héa.

0+ o ©0=40%¢ | + HCI
al

) O
2-Clorofuran

| ] + crzcoono, | + CH3COOH
0~ "NO,

o )
2-Nitrofuran

| I+ pyidin.so; —— ||| + Pyridin
O 0~ “SOH

0
Acid 2-furansulfonic

(CoHs5)7 O : BF3
|| + (cH3c0,0 22 - | [ +cnscoon
0°C 0~ “COCH,

o
2-Acetylfuran

Furan dé dang tao hgp chat co thiy ngan theo phan tng sau:

| | CH3COONa | |
. + HgCl) —— + HCI
0 o~ THgCl
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1.3. Cac dan xuat quan trong cua furan

1.3.1. Furfural. Furan-2-aldehyd
5[ g ]L 2-CHO

01
Furfural
Diéu cheé:

— Furfural c6 thé dugc trich ly ti 161 ngd hoidc trdu bang phuong phéap cat
161 cudén hoi nuée. Trong ngd, trau, caAm c6 pentozan.

O,H* |
(CsHgon 221 (CHOH); ———»

Cmon - 3H20
Pentozan Pentose Furfural
Héa tinh: Furfural c6 tinh chat giéng nhu furan.

— €6 thé nitro hoa furfural bang hén hdp acid HNO3 va H2504 dam dac khi
c6 anhydrid acetic lam dung méi va 6 nhiét do thap (-20°C). Phan ting thé

g vi tri 5.
H»SO4 500
5[| l' 2CHO + HNO 5 — 2=200C ozN@CHO + Hy0
0) Anhydrid acetic 0

1
5-Nitrofurfural

— Furfural c6 tinh chat cia mot aldehyd thom, tham gia phan tng
Cannizaro tao acid va alcol.

) | KOH (dd)
CHO CH,0H + COOH

o

— Furfural tac dung véi anilin khi ¢6 mét cua acid HCI, vong furan bi pha
v3 va tao hop chat c6 mau (phan tng Dieckmann 1905) ting vé6i cong thitc
ciu tao sau:

C6H5NHZR J' .. ]—' CHO

CHO —> C6H5NH2 ‘0

-H,O l CgHsNH, . HCI

+
CGHSNHW HNCH,
cl

OH
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— Hgp chat 5-nitrofurfural ngung tu véi cac chat semicarbazid, thiosemicarbazid
tao thanh cac chit semicarbazon va thiosemicarbazon cua 2-nitrofurfural
¢6 tac dung khang nam.

OzN@CHO + HN-HN—=C—NH, —= 02NQCH:N—W—E—WZ+ H,0

o 0(S) O 0(S)

1.3.2. Benzofuran - Coumaron

Coumaron dudc tong hdp bing cach cho phenolat tac dung véi a-halogenoceton
va loai nuéc tiép theo.

O\\C/ R O\\C/R R
+ R - |
ONa CI -NaCl o -H0 0

1.3.3. M6t s6 dudce chét co6 nhan furan

Nitrofuran:
O
0N~ O~ _CH=N— PN _R O,N— O\ CH=N—R
W I
O
Khing khuin dudng tiéu tién Khing khuin dudng ruot
Acid ascorbic (Vitamin C):
OH

|
HOCH,—CH—_-O\_-0

HO OH

2. NHOM PYRROL

Su phan bé mat do dién ti n 1am cho vong pyrrol tré nén bén viing. Cép dién
t tu do clia nito tham gia tao hé théng thom nén nito mat kha ning tuong tac véi
proton H* cua acid nén tinh base cua pyrrol giam.
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Pyrrol c6 cac cong thic giéi han:

‘Ejﬂﬁij \

LJ*&J

T-Z+
T-Z+

21. Téng hdp vong pyrrol
2.1.1. Phuong phéap Knorr 1885

Cho amoniac, amin bac 1 ho#c hydrazin tac dung véi hgp chat 1,4-dicarbonyl

4 \
R B G = S INURN
"o+
0 0 HO HO RN R 2
|
H\Il\I/H R
R

2.1.2. Di tr acetylen va aldehyd formic sau dé tac dung véi amoniac

Cu,C, NH3
HC=CH + 2HCHO —2"% HOCH,—C=C—CH,OH
1,4-Butyndiol ap suat

2.2. Tinh chat héa hoc
2.2.1. Tinh acid -base
— Pyrrol 1a mot base rat yéu (K,= 10'*). Pyrrol lai 1a mét acid yéu (pK, ~ 15).

Trong truong hgp 6 vi tri 1 ¢6 mdt nguyén ti H, pyrrol tao muéi kali va
magnesi theo ciac phan ting sau:

+ KOH
- > |“ | + HyO
N
o K
\

H + RMeBr | |
— > . + RH

)
MgBr

— Pyrrolat kali tac dung véi CO, tao mudi kali pyrrol -2-carboxylat (gidong
phan ting Kolbe -Shmidt)

) e — L

N N COOK
K H
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— Pyrolat tac dung véi acylclorid hoéc véi anhydrid acid tao thanh 1-acylpyrrol.

() arcoa —— L) e [T
.. .o e .o
N N NT 0

I
K R-C=0 H

1-Acylpyrol & nhiét d6 cao chuyén vi thanh a-acylpyrol.

Pyrolat kali tac dung véi diclorocarben (tu cloroform va etylatnatri) tao
thanh 3-cloropyridin.
2.2.2. Phan tng thé ai dién tor

— Clor hoa pyrol bang SO,Cl, ¢ 20°C sé tao thanh 2-cloropyrol hoic 2,5-
dicloropyrol. Brom héa pyrol bang N -bromosuccinimid thu duge 2-
bromofpyrol. Nitro hoa pyrol bang hén hgp HNO,va anhydrid acetic thu
dude 2-nitropyrol. Sulfon héa pyrol bang SO, trong pyridin thu duge acid
pyrol -2-sulfonic.

— Pyrol tac dung v6i N,N-dimetylformamid va POCI, thu duge pyrol -2-aldehyd
CH, CH
’ POCI1 3

[' .. ]' T H=C-NQ —3 [' .. L' CHO + H-N_
N CH, CH,

\ 0 3 N
H H

Pyrol-2-aldehyd ciing c6 thé thu duge bing phan ting Reimer -Tieman:

| . | + CHC13 +3KOH —— 5 [| N |LCHO + 3 KCl1 +2H20

N

H H

— Gidng anilin, pyrol ngung tu véi muéi diazoni tao hgp chat azo.

|+ NN —— + HQ

ITI N=N—C¢Hs
H
2—phenyl azopyrol

2.2.3. Phén ting c6ng hgp: Pyrol dé tham gia phan tng cong hop

nENwENw

Pyrol 3. pyrolm pyrohdm

Pyrolin va pyrolidin ¢6 tinh base manh hon pyrol. Ching dugc xem nhu mot
amin bac hai.
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2.3. Ung dung
Pyrol 14 thanh phan chinh tao thanh khung clorophyl va Pheophorbid.

CH2 =CH CH'; CHZ CH CH3
CH; CyH; CHj; C,Hs
CH3,

CH;,

CH3 CH3

|
COOCyoHa 1

H | H” :
COOCH; COO0CoH2 EoocH,

Clorophyl a Pheophorbid a
Cac alcaloid thuéc nhém pyrolidin: Hygrin, Cuscohygrin, Stachydrin, Gramin.

H,- H
[ Fancocn Lo, ool ] Tleos @7
CH CH

} 3 CH3 (CHg)2
(+) Hygrin Cuscohygrin Stachydrin Gramm

2.4. Benzopyrol (Indol)

Vong Indol c¢6 thé duge téng hgp bing cach dun néng phenylhydrazon véi
ZnCl,, H,SO, hoéc acid polyphosphoric.

R R R R R R
QI ===t
N R
h | ) p
H H

N, - NH3

H

Su thé ai dién ti xay ra 6 vi tri 3. Néu khi vi tri 3 da thé thi sy thé xay ra
vao vi tri 2.
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CHO
ITI Indol-3-aldehyd

AN H
1? CHoN(CHs),
H
S N
T 3-(Dimethylaminomethyl)indol
H

Cdc hop chdt cé chita khung Indol
Acid indol-3-acetic ¢6 tac dung kich thich su phat trién caa thuc vat.
CH,COOH

N

N
H
Acid -3-Indol acetic

Mot s6 acid amin c6 chtta khung Indol:

CH,CHCOOH CH,CH,NH, CH,CH,N(CH3),
3 | HO HO
\ NH2 \ \
2
3 N \
H 1\.1 H
Tryptophan Serotonin Bufotonin

3. NHOM THIOPHEN

3.1. Tc“;ng hop nhan thiophen

Nhan thiophen dudc téng hop bang cach cho phosphor pentasulfid tac dung
v61 hgp chat 1,4-dicarbonyl hoidc cho hgp chit B-clovinylcarbonyl hay hgp chat 1,3-
dicarbonyl ngung tu véi cac dan xudt cua acid thioglycolic.
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v

77N\ VRN
R—C C—R' R—C C—R' P5S5 | |
L T e

s
R H R
2 \/\ . H,0
/ 0 | cooc,u, 20 HHA
cl+ s
s >COOC,H,

3.2. Tinh chat héa hoc
3.2.1. Phan tmng thé &i dién tir

Giong nhu furan, thiophen c6 hé théng lién hgp. Thiophen cé tinh thom
manh hon furan va pyrol. Thiophen tham gia phan ing thé ai dién tu.

Brom héa thiophen bing N -bromosuccinimid thu dugc 2-bromothiophen.
Nitro héa thiophen thu dudc 2-nitrothiophen. Sulfon héa thiophen biang H2S04 dic
thu dugc acid thiophen -2-sulfonic. Thiophen ciing c6 thé bi formyl va acyl hoa.

L. O,
N-Bromosuccinimid

A\
> || | uNT
i} Br * ~C—CH
S Y4 2
2-Bromothiophen o

| HNOs ||| CHAO

Anhydrid acetic ¢ O 2

2-Nitrothiophen

| | SO3.Pyridin _

U [' S ]L SO;H  + Pyridin
Acid-2-thiophensulfonic

RCOC1 | |

AICI3 [ S lCOR + HCI
2-Acylthiophen

CO+HCI |
> CHO
AICI3

\

\J

S
Thiophen-2-aldehyd

3.2.2. Phan tng céng
V61 Hydro c¢6 xtc tac
Hyp I H
] — I — —
Ni
S S S S
Thiophen 2-Thiolen 3-Thiolen Thiolan
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Oxy hoéa tetrahydrothiophen (thiolan) tao ra tetramethylensulfon (sulfolan)
dudc st dung lam dung moi.

2[0]
>
S 00
Thiolan Tetramethylensulfon (sulfolan)

3.3. Benzo[b]thiophen - Thianaphthen - Thionaphthen

4
6 2
77

Benzo[b] thiophen c6 tinh chat giéng naphthalen.
C6 mui. Nhiét do6 néng chay 32°C, sb1 6 221°C.
3-Hydroxythianaphthen thuong dude goi la Thioindoxyl. Thioindoxyl cé

dong phan hd bién.
4
H
5 =0 "
6 )2 J
7 S S

1
Thioindoxyl

Thioindoxyl ngung tu véi aldehyd hoéc ceton tao hgp chat c6 mau.

4
. S/Jz + OHCR —» S_/'C:CH—R. +H0

7 1
Thioindoxyl

Thiophen, Furan va Pyrrol ¢6 thé chuyén héa 14n nhau qua cac phan tng sau:
by b
7 +Nhs HpS*
: b ,
ale Ja P
\1 + HOL a\l..~a
< ~1

H
+tNH3
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BAI TAP

1- Viét cong thiic cau tao va goi tén cic san phdm tao thanh cta cic phan ting sau:

2- Furan va cac dan xuét cia n6 dé dang tac dung v6i H *

a- Thiophen + H,SO, dd —»

b- Thiophen + Anhydrid acetic, ZnCl, —»

c- Thiophen + Acetylclorid, TiCl, —»

d- Thiophen + Acid nitric dd trong acid acetic — A.
e- A+ Sn+ HCl —»

g- Thiophen + Br, — B.

h- B + Mg (ether) — San phdm + CO, va tiép theo tac dung véi H *.

i- Pyrrol + SO, / Pyridin —

k- Pyrrol + HO,S-CsH,N,* — C.
1- C + SnCl,/ HC1 —»

m- Pyrrol + H, ( Ni) - C,H,N.

n- Furfural + Aceton (base) —»

Viét cong thiic cdu tao cic san phadm tao thanh:
2,5-Dimetylfuran + H,SO, lodng — A (C;H,,0,).

A + Na,O — Acid succinic.

3- Hay viét phuong trinh phan ting diéu ché:

104

a - Acid furylacrylic tu furfural.
b- 1,2,5-Tricloropentan tu furfural.
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Chuong 32

HOP CHAT DI VONG 6 CANH 1 DI T0
DI TO LA NITO HOAC OXY

MUC TIEU
1. Néu duge cdu tao va tinh chdt thom cua di vong 6 canh.

2. Néu dugc cdc héa tinh cta pyridin.

1. PYRIDIN
1.1. C4u tao cuia pyridin

Pyridin tuong tu véi benzen. Nhém CH cta benzen dudc thay thé bang
nguyén ti nito. Cip dién ti khong lién két cia N chi€ém mot orbital sp® va thiang
géc v6i hé thong dién tli n ciia vong. Hé théng dién tl n clia vong duge tao thanh
do 5 dién tl p ctia 5 nguyén ti carbon va 1 dién té p cta nito. C6 thé minh hoa
coéng thiic cua pyridin theo cac céng thiic sau:

C4u truc orbital cua pyridin

Y 0,822 sp?
p |54\3 B 7N O 0,947 0,947 spt sp?
aleq 2 o <L 0,849 0,849 sp? sp?

Khac v6i benzen mat do dién ti trén cac nguyén ti carbon cua pyridin khac
nhau. Nguyén ti N c6 d0 Am dién 16n hon nén phén ti pyridin c6 su phan cuc.
Momen luéng cuc cua pyridin 12 2,5 D.Pyridin ¢6 cac cong thiic giéi han sau:

0.822 +
0,947 0947 & A XN =
O O —6)— )
, N7 0849 N N K & g
Mat dd dién ti 6 cac vi tri 2, 4 va 6 nho hon so véi cac vi tri 3 va 5.
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Danh s6 va ky hiéu cac nguyén ti trén vong pyridin:

1.2, T(“;ng hop vong Pyridin

Pyridin c6 trong nhya than da (khoang 0,1%). Khi chung c4t nhua than da
c6 thé thu dugc hén hop gom pyridin, metylpyridin (picolin), dimetylpyridin
(lutidin) va trimetylpyridin (colidin). Vong pyridin c¢6 thé dudc téng hop theo cac
phuong phap:

1.2.1. Ngung tu hop chét a, p-aldehyd chua no véi amoniac
2 CHy=CH-CHO + NH3 ——> |

-2H Z
20 N

1.2.2. Ngung tu p-cetoester vdi aldehyd va amoniac - Téng hgp Hantzsch
R

CZHSOOC CHO COOG,Hs Cszooc COOCZHS cszooc COOGHs
L L e
~ 3H,0

R Yo oF C\ NOR
NH3 +H70 -2CHyH50H

H+
R R

N «—— HOOC—_~XCO0H

| -2C0y |
Z Z
R™ °N R R™ °N R

V6i phuong phap nay c6 thé tdng hop dude cac alkylpyridin.
1.3. Tinh chat héa hoc cua pyridin

Pyridin c¢6 hé théng lién hop giéng benzen nén thé hién tinh chat
hydrocarbon thom.

Pyridin c¢6 tinh base.

Pyridin 14 chat 1ong khéng mau, rat bén, s6i 6 115 - 116°C, c6 mui héi dic trung.
1.3.1. Phan tmg thé ai dién tir

Pyridin tac dung yéu véi cac tac nhan ai dién ti so v6i benzen.

Ung dung d6 bén cta ion carbonium trung gian dé giai thich su dinh huéng

ctiia tic nhan thé ai dién tl vao nhan pyridin:
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Néu tac nhan ai dién ti tdn cong vao vi tri 4 hodc vi tri 2 thi ion carbonium
14 su t6 hop cta 3 cong thic I, 11, I11.

Néu tac nhan ai dién t& tdn cong vao vi tri 3 thi ion carbonium 1a su t6 hgp
cua céc cong thic IV, V, VL.

f?fifﬁ
" e

Tat ca trang thai trén déu kém bén so véi cac trang thai cia benzen, vi
nguyén ti nitd N huat dién ti vé phia minh. Trong cac trang thai trén thi trang
thai III kém bén nhat vi nguyén ti nito N chi c6 6 dién ti. Phan ing thé ai dién
tl x4y ra tai cac vi tri 3 va 5 (vi tri B) 12 chti yéu va phan ing xay ra cham hon
phan ting cua benzen.

— Phan tng nitro héa truc ti€p bang HNO, va H,SO, hoac KNO, & 300°C
thu dugc 3-nitropyridin véi hiéu suat thap (vai phan tram).

— Phan tng sulfon héa pyridin xay ra véi hén hop H,SO, + SO, (oleum 20%)
d nhiét do 230°C trong 24 gic thu dudc acid pyridin - 3-sulfonic véi hiéu
suit kha cao.

— Halogen héa truc tiép pyridin bang clo, brom hoéc iod, 6 300°C thu dugc
hén hop 3-halogenopyridin va 3,5-dihalogenopyridin.

— Pyridin khéng xay ra phan tng alkyl héa, acyl héa theo Friedel -Craft.

H,S0, +KNO O
> + H,O
300°C | N 2
SO;H
H,S0, + S0, B
230°C N~ + H,0
| AN Br, X Br
. > |
N 3000C N + HBr
(CH,C00),Hg N HEOCOCH,
> || +CH,COOH
N
+RX hoadc RCOX , AICI 4
> Khong x4y ra phan ting
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1.3.2. Phan (g thé ai nhan

Cac tac nhan ai nhan tuong tac véi pyridin tai cac vi tri 2, 6 va 4 (vi tri a va y).

Dun néng natri amidid v6i pyridin trong dung moi toluen thu dude 2-
aminopyridin hodc 2,6-diaminopyridin. Né&u vi tri 2, 6 di c6 nhém thé thi phan
ting thé 41 nhan xay ra 6 vi tri 4.

n-Butyllithium hodc phenyllithium la nhiing tdc nhan ai nhin manh tac
dung v6i pyridin thu duge 2-n-butylpyridin hoédc 2-phenylpyridin.

NaNHy Q - NaH O\ + NaH Q +H2

| \/ S -ammopyndln
N CqHgLi X
o “LB L C,H,
N" “H A N
Lit 2-butylpyridin

Cac dan xuit ctia pyridin ciing dé bi thay thé& bdi cac tac nhan ai nhan.

| . NHj 180-200°C | + HBr
N~ Br N~ NH,
2-Bromopyridin
Cl OCH,
N A N NaCl
O + CH3ONa —— » || v
N N

4-Cloropyridin 4-metoxypyridin

Phan ting thé ai dién ti va thé 4ai nhan vao pyridin rat gidng phan ting thé
ctua nitrobenzen. Tinh chit cua pyridin gan giong tinh chat ctia nitrobenzen. Vi
tri 3 cia nitrobenzen c6 tinh ai dién tu, vi tri 2 va 4 c6 tinh 4i nhan tuong tu véi

pyridin.
4

4 3 4
SR sk

| 2 2
> o) W72
N NN L
1 (0] O H

1.3.3. Phan tmg oxy hoa
Vong pyridin khong bi oxy ho4 bdi dung dich brom va dung dich KMnO, loang.
Gdc hydrocarbon gén trén khung pyridin d& bi oxy hoéa tao acid.
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AN 3[0] AN
/
& CH3 & CooH

a-Picolin Acid Picolic
2-Methylpyridin Pyridin-2-Carboxylic

COOH
3[0 + H70

-cholm Actd Nicotinic
3 Methylpyrldm Pyridin-3-Carboxylic

COOH
s e I
-Plcolm Acid Izomcottmc
4 -Methylpyridin Pyridin-4-Carboxylic
1.3.4. Phan tng khir
Phan ting hydro héa cé xtc tac
7z Pt
| + 3H, —>
N N piperidin
N )
-9 H 3
Kp = 2,3.10 Kp =2.10

C6 thé khi hoa pyridin bing hén hgp alcol va natri

X\ C,H-.OH + Na | | C,H5OH + Na C,H5OH + Na
D) it i S (i i S (N =i b R

N N N N
H H H
pyridin 1,4-Dihydropyridin 1,2,3,4-Tetrahydropyridin piperidin

Pyridin bi khti béi lithium nhém hydrid LiAlH, tao 1,2-dihydropyridin

AN
O + L1A1H4 | . 1,2-dihydropyridin
N

H

1.3.5. Tinh base cua pyridin
Pyridin 12 mot base yéu ( K,= 2,3.10°).

Pyridin cting nhu cac alkylpyridin tao mudi v6i cac acid manh. Tinh base
cuia mot s6 dan xudt cua pyridin dugc trinh bay trong bang sau:
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Nhémthé | H | 2-NH, | 3-NH, | 4-NH, |2-OCH, |4-OCH, |4-NO, | 2-CN | 4-CN
pKa 523 | 686 | 598 | 917 | 3,28 6,62 1,61 |-0,26 | 1,90

Nhém thé 6 vi tri 4 lam tang tinh base trén nito N cta pyridin.

4-Dimethylaminopyridin bi proton héa vao nguyén ti N cta pyridin va
cation duge 6n dinh hon.

CH,
CH, ~n—CHs N CH3\§/ CH,
AN Ht ~
| —_— | + - —> | |
- N N
N ! 1
H H

4- Dimethylaminopyridin ~ 4- Dimethylaminopyridin bi proton héa  Trang thdi 6n dinh

4-Dimetylaminopyridin 14 moét base dude stt dung nhu 14 mot xic tac trong
cac phan ting c6 cau trac lap thé.

Pyridin tao mudi tan trong nudéc véi cac acid manh.

A AN 1_ N N 9"
| | +HCI —> | 4 C ; 2l ot HySO4 — | ‘. 2504
N N

N N -
H H
Clohydratpyridin Sulfat pyridin

Pyridin nhu 12 mot amin bac ba ¢6 kha ning tao mudi alkylhalogenid bac 4.

@ fCHal — 1 -N-methylpyridini iodid
N/ 3 Itl/ 1~ -Methylatpyridin iodid
CH,

Céac mubi alkyl halogenid ctia pyridin trong dung dich base c¢6 can bang tao
san pham dé bi oxy hoéa bdi kaliferocyanid K,;Fe(CN)4 tao 1-alkyl-2-pyridon.

\ HO > KzFe(CN)g \
| — | oo —
N ~Cs

IoX N" "OoH N~ ~o
R R R
1-alkyl-2-pyridon

Nguyén ti N trong pyridin c6 kha ning tao lién két oxyd N — O

N A
| + RCOOOH —— | _J + RcooH
2 N
¥
0

N
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N-oxyd pyridin 14 ch&t trung gian dé téng hdp cac héa chiic khac gin trén
vong pyridin. Cac din xudt thu dugc cé tinh chat tuong tu cdc din xuit cua
benzen.

NH2
8[H](Ni) X
—3H20 | _
N
NO, NO,
AN
() oy (O o (O
—> —
N/ -H)0 N/ -POCl3 N/
Y v
0 0 Cl Cl
Hal | N 2(H](Fe.H) | AN
e —
- HNO, N/ -3H,0 —
v N
0

Chiic amin ctia aminopyridin ¢6 kha nang bi diazo héa.

| N NaNO,+ HCl AN
— | +
NH, 0-50C N=Nla -

Chtic phenol c6 hién tugng ho bién.

N OH N

1.4. Mdt sd hgp chat chira di vong pyridin
1.4.1. Picolin

Nhém CH, gin truc ti€p véi vong pyridin goi 1a picolin. Lién két C -H cuaa
nhém CH, tré nén linh dong vi ¢6 anh hudng siéu lién hgp va sy hut dién ti cua
nguyén ti N. Cac picolin ¢6 tinh acid manh hon toluen va tac dung véi cac hop
ch4t c6 chiic aldehyd theo kiéu phan tng ngung tu aldol.

@H
I
9"

Anh huéng siéu lién hop

@[ h
—CHCgH< (CH3C00),0
~CH, + 0=CH-CgHs 3C00) | - cu-cu-cn,

-2CH3COOH »-Hy0
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[ S
Z—CH; +C4HgLi — | _cnLi + C4Hyo
N

N

Nhom CH, rat dé bi oxy héa tao acid pyridin carboxylic. Cac amid va
hydrazid ctia acid picolin carboxylic ¢c6 nhiéu ting dung trong dugc phdm nhu
Vitamin PP, Rimifon.

O= C—NH-NH,
Il
| —C—N(CHy), X
p w
N N
Vitamin PP Izoniazid , Rimifon , Tubazid
Dimetylnicotinamid Izonicotinhydrazid

1.4.2. Quinolin: Benzo[b]pyridin

Quinolin C,H;N chtta nhan benzen va nhan pyridin ¢6 cong thiic nhu sau:

5 4 5 4
6 3 6 3
& O
7 1202 7 N 2
5 aN 8 N

Quinolin c6 trong nhua than da. Tinh chit ciia quinolin ciing gin vdéi tinh
chat cia naphthalen va pyridin.

a. Téng hop quinolin
o Téng hop Skraup (1880):

Amin thom bac moét tac dung véi glycerin, acid sulfuric dam déc,
nitrobenzen va sulfat sat (II).

CH,OH H,S0, , FeSOy =
+ QHOH + CgH5NO, _— o+ CgH5NH, +HyO
NH, CH,0H N
e Coché:
— Duéi tac dung cua H,SO, va nhiét d9, glycerin bi loai nuéc tao aldehyd
acrylic
HySOy4 ,A

CH,OH—CHOH—CH,0H ———> CH,=CH—CHO +2H,0

Aldehyd acrylic
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— Cong hdp 4i nhan cta anilin vao aldehyd acrylic:

(0]
I

Q
C H—C
©\ + B CH @\ (|:H2
[l -
NH, CH, N
H

Aldehyd B-phenylaminopropionic

— Tuong tac ai dién ti cua nhom carbonyl da proton héa vao nhan benzen
(qua trinh déng vong).

(0]
I

+EH H_ _OH
H——C H—Co X
e Lt = O )
pa— “Ht -H,0
CH CH, -H 2
N/ 2 N/ II\I II\I
H H H H

1,2-Dihydroquinolin

— Oxy hoéa bang nitrobenzen:

AN
HT X
3 +CgHsNOy ———— 3 +CgHs5NHy +2Hy0
N ~
N

|
H

1,2-Dihydroquinolin Quinolin

Sulfat sit (II) c6 tac dung ting toc d6 phan tng.

Né&u thay d6i ban chat cac chét phan tng thi c6 thé thu duge cdc dan xuét
cua quinolin. Vi du:

— Néu cho anilin tac dung véi aldehyd crotonic thi thu dugec 2-
metylquinolin.

— Neéu cho 3-nitro-4-aminoanisol tac dung véi glycerin tao thanh 6-metoxy-
8-nitroquinolin.

e Téng hop Friedlander (1882):

CHO
CHO cH, CHO CHj N
Yo To” [ Ny }—>
CHO - 12 _CH -H,O )7
. . OIS
b. Tinh chdt cua quinolin.

Quinolin 14 chat long (tg = 238°C). Tinh chéit hoéa hoc ctia quinolin giong pyridin.

Quinolin 12 mot base yéu hon pyridin. Quinolin tao muéi khé tan véi mot s6
acid manh nhu acid dicromic H,Cr,0, hodc véi acid H,PtCl; tao muéi (CoH;N,)
H,CrO, va muéi (C,H,N,). H,PtCls.2H,0. Quinolin tao mudi picrat véi acid picric.
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Phan ting thé ai dién t x4y ra trén vong benzen cé su dinh huéng nhu vong
naphthalen. Nitro héa bing hén hgp HNO, va H,SO, 6 0°C thu dugc hén hgp 5 va
8-nitroquinolin. Sulfon héa ¢ 200°C thu dudc acid quinolin -8-sulfonic.

Phan tng thé& ai nhan chu yéu xay ra trén vong pyridin. Cic tac nhan ai
nhan nhu NaNH,, RMgX hoéc KOH (6 250°C) déu thé vao vi tri 2 ctia pyridin.

5 4
X
+HNOy 1o
HyS04 < N 2
No, !
5 4 4
+
~ H,SO, 22 2
N 2 294 A Nl
8 1 SO;H
4

N~ "NH,
1

8

Quinolin tac dung véi cac alkylhalogenid RX, cac acylhalogenid RCOX hoéc
dialkylsulfat (RO),SO, déu tao mudi bac 4 tuong tng.

0y e [T

Hgp chat 8-hydroxyquinolin 14 hgp chat hiiu ¢ quan trong duge dung trong
phan tich hiiu co ciing nhu duge dung dé tach cac ion kim loai nhu Al**, Mg,
Zn**. Cac ion kim loai tao phtic khéng tan v6i 8-hydroxyquinolin.

m-Zs

8-Hydroxyquinolin tao lién két hydro noi phan tu:

Lién két phdi tri Lién k&t hydro trong phan ti
8-Hydroquinolin

1.4.3. Isoquinolin: Benzo[c]pyridin

Isoquinolin ¢6 vong benzen va di vong pyridin ngung tu v6i nhau va c6 cong

thic:
5 4 5 4
6 X 3 7 N2 6 3
° O
7 b_~N2 6 =3 7 N 2
8 7a 5 4 8 1
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Téng hop vong isoquinolin:
Su dong vong cia mot base Schiff trong méi trudng acid va sau dé khit héa.

+RCHO @ (pd)
NH, 1,0 NH TR

Caing c6 thé tao vong isoquinolin bing phan tng déng vong dan xuit acyl
héa ctua B-phenylethylamin khi ¢6 mat cua acid (thuong sir dung P,Os).

_NH
0=C t

CH,
N-(2-phenylethyl) acetamid 1-Methyl-3,4 dlhydr01s0qum01m -Methyllsoqumolm

1.4.4. Cac hop chét alcaloid chita khung pyridin

o Nhom pyridin: Cac alcaloid chta vong pyridin da bi hydro héa.

Thudec nhém nay cé cac alcaloid nhu: Trigonellin ¢6 trong hat ca phé; Ricinin
c6 trong dau thau dau; Guvacin, guvacolin, Arecadin, Arecolin 14 nhiing alcaloid
chiét xudt ti cac bd phan cta ciy cau ; Coniin c6 trong cdy doc can (hemlock);
Piperin c6 trong hat tiéu den.

OCH,4

O—coo (ICN (TCOOH (jfcoom3 (jfcoom3 (TCOOH
CH3 ; H, CH,
Trigonellin Ricinin Guvacm Guvacolin Arecohn Arecadin
(\/L ° CH=CH-CH=CH-CO-N >
N CH,~CH,~CH; el Ij = =
' (0]
H Piperin
(*) Coniin

o Nhom Pyrolidin -Pyridin:
— Nicotin

C6 trong thuéc 1a. Trong thién nhién ton tai dang (-)nicotin c6 nhiét do néng
chay 247°C va [a]p = -169°. Nicotin bi mat nhém metyl goi 1a nor -nicotin.

AN AN
(. N | N
N CH, N H

Nicotin nor -Nicotin
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— Atropin
Atropin 1a ester cua acid tropic v6i tropin (alcol). Atropin c6 trong ca doc
dudc (Atropa belladonna). Atropin cé cong thiic cau tao:

CH,—CH,—CH, _CgHs
NCH; CH-0-C—CH_
CH,— CH—CH, o CH,0H
Atropin
Thuy phan Atropin thu duge acid tropic va tropin (alcol)

CH,—CH,—CH,

CirHr 205N + HaO @?H—COOH N ‘ NCH; CHOH
+
17H2303 20 —> CH,0H G, — CH—CH,

Atropin Acid tropic Tropin

1.4.5. Cac hop chét alcaloid chira khung quinolin:

Quinin, Chloroquin, Plasmoquin 1& nhiing thuéc diéu tri bénh sét rét.

CH;—~CH-CH,-CH,~CH,-N(C,Hy), CH;0 N
NH .

A N .
Chloroquin ITIH Plasmoquin
Cl N/ CH;—CH-CH,-CH,—CH,-N(C,Hs),

*
CHY-CH=CH,
HOWIN] cH,
s H°(, N
CH,0 - X3
7 22
111 Quinin

8

1.4.6. Cac hop chét alcaloid chira khung isoquinolin
Nhiéu loai alcaloid dudc tach tit cay thudc phién.

Nhoém i1soquinolin ¢6 papaverin, laudanosin, narcotin...
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N CH;0 H2C< .
30 CH-0

CH OCH, \
2 ocH,T " co
OCH,4 OCH, OCH;
OCH;4 OCH,4 OCH;
. : Narcotin
Papaverin Laudanosin
1.4.7. Acridin-Dibenzo[b,e]pyridin
Acridin ¢6 c4u tric phing giéng anthracen.
8 c 9 d 1
Tl
b e 3
6 7,
5 ° 11\(1) 9 7
C6 thé tong hop nhéin acridin theo phudng phap sau
)
COOH R
SUSE Neee
b~ 7z,
1I\] -2H,0 N
H

Mot s6 aminoacridin nhu 9-aminoacridin, 3,6-diaminoacridin cé tac dung
khang khuidn. Mot s6 aminoacridin dung lam thudéc nhuém nhu 3,6-
dimetylaminoacridin. Cation ctiia n6 c¢6 hé lién hgp kéo dai goi 1a acridin vang L.

AN AN
-ri-\ ” r\-- Nt
(CH;),N N N(CHy), (CH;),N II\I N(CH,),
H H

Acridin vang L

2. PYRAN

Pyran ton tai 2 dang cdu tao: a-Pyran va y-Pyran

R
s R

X B 4 ~7
o @ O R s} R
a-Pyran (2H-Pyran) y-Pyran (4H-Pyran) Mu6i Pyrilium
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2.1. a- Pyran: 2H-pyran ; 1,2-oxin

a-Pyran c6 hé thong lién hgp. Pyran khong tén tai dang tu do. Khung
a-pyran chi c6 trong hop chat duéi dang muéi pyrilium. Thuong gip hdp chit cua
a-pyran duéi dang a-pyron va a-cromon.

| )
(0] (0] 0] (0] (0]

Coumarin

a-Pyron (2H-pyranon-2) a~-Cromon( 2H-Cromon) (2H-Benzopyranon-2)

Mudi pyrilium thuong gip dang benzopyrilium. Benzopyrilium cé trong
thanh phan cau tao ciia chidt mau thuc vat cyanin. Cyanin tén tai 6 cac dang cong
thiic khac nhau cé gia tri pH thay déi.

Glucose Ve
O/

3 . 2 . ~ OH
C4n bang acid-base cua cyanin (0] o~ Cs C/\(

a- Pyron:

a-Pyron ¢6 trong khung coumarin. Coumarin cé thé duge tdng hop bang cach
cho aldehyd salicylic tac dung v6i anhydrid acetic ¢6 xtic tac la natri acetat.

CHO + (CH3 CO)0 @ + CH3 COOH
- - = 5
CH3COONa 0o

OH

Khung coumarin c6 trong céng thtic cdu tao cua hdp chat varfarin cé tac
dung chéng déng mau.

OH  CgH;
X\ CH-CH,-COCH,

O/C\\O Varfarin
2.2. y- Pyran hay 4H-Pyran; 1,4-oxin
Thudng gip 6 dang y-Pyron va y- Cromon.
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Trong cac hgp chat flavonoid ¢6 chita khung y-Cromon

E] @] QiQ @IQ

Pyron v - Cromon Flavon Flavonol

Céac chat mau thuc vat thuong chiia khung flavon. Mot s6 chat hiiu co chtia
khung y-cromon diung trong dude phdm nhu nedocromilnatri.

o
OH

c_ R OH 9 0

| | C C

07 LI
OH NaOOC N 0] COONa
5 5 : CH(CH,)
(R =H, OH hoic O-géc dudng ) Et 32
Cac flavon mau vang Nedocromilnatri

BAI TAP
1- Viét cong thiic ciu tao va goi tén san pham tao thanh cta cac phan tdng sau (néu
X4y ra):

a- Pyridin + Br, 6 300°C. i- Pyridin + NaOH loang.
b- Pyridin + H,S0O,, 350°C. k- Pyridin + Anhydrid acetic.
c- Pyridin + Acetyl clorid, AICL,. 1- Pyridin + Benzensulfoclorid.

m- Pyridin + Etylbromid.

d- Pyridin + KNO;, H,SO,, 300°C
n- Pyridin + Benzylclorid.

e- Pyridin + NaNH,, dun néng.
g- Pyridin + C4H;Li.
h- Pyridin + HCI loang.

o- Pyridin + Acid peracetic.
p- Pyridin + H,, Pt.
2- Cling nhu amin bac ba, pyridin tac dung véi acid peracetic tao thanh hgp chat

N -oxyd pyridin. Khac véi pyridin, N-oxyd pyridin nitro héa xay ra dé dang 6 vi
tri 4. Hay giai thich kha néng phan ting d6 va sy dinh huéng.

3. N-oxyd pyridin khéng nhiing c6 kha nang thé ai dién ti ma con c6 kha nang c6
phan ting thé 4i nhan vao vi tri 2 va 4.

Vi du: N-oxyd-4-nitro pyridin tdc dung v6i HBr tao thanh 4-bromo-N-oxyd
pyridin. Gidi thich kha néng phan ting dé.

4- Nhiing san phdm nao dugc tao thanh khi thuc hién phan tng tong hop Skraup
v6i cac chat sau:

a- o-Nitroanilin. d- m-Phenylendiamin.
b- 0-Aminophenol. e- p-Toluidin.

c¢- o-Phenylendiamin.
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Chuong 33
HOP CHAT DI VONG 5 CANH NHIEU DI T0

MUC TIEU
1. Néu duogc cdach phan loai va doc duge tén di vong 5 canh nhiéu dj té.
2. Néu dugc mét sé ting dung cua di vong 5 canh nhiéu dji t6 trong nganh Duoc.

Phan loai. Cac di vong 5 canh nhiéu di t6 thudng gap

— Di vong thom 2 di t6 khac nhau va giéng nhau:

N3 N3 N3
| ! | | | | ! |
N N ! N> g
0" ? oJ 572 s) Ni N7
1 1 1 1 H H

1,2-oxazol 1,3-oxazol 1,2-Thiazol ~ 1,3-Thiazol  1,2-Diazol 1,3-Diazol

— Di vong 3 va 4 di t6 khac nhau va gidng nhau:

4N
O (S T T
5 ~ 7 7 ~ 7 2 7 ~N rd
O 2 O 2 SN\S/NZ 5 N] II\I] 2
1 1 1 H H I'{

1,2,5-Oxadiazol 1,2,3-Oxadiazol 1,2,5-Thiadiazol =~ 1,2,3-Triazol =~ 1,2,4-Triazol  Tetrazol

1. NHOM OXAZOL

1.1. Téng hgp nhan oxazol

C6 nhiéu phuong phap téng hgp nhan oxazol

1.1.1. Ngung tu a-bromoceton vdi amid

—C— CH.—C—OH HN CH N
CeHs ? 0 65 I . | 6 STJ
CH,—Br CH—Br HO/CH 0
Bromoacetophenon Formamid 4-Phenyl-1,3-oxazol
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1.1.2. Ngung tu hop chét nitrilmandelic vdi aldehyd thom

o= N
+ - H H
H5C6_CH //CH C6H5 5C6 0 C6 5
N O
OH
Nitrilmandelic Aldehyd benzoic 2,5-Diphenyl-1,3-oxazol

Tinh thom cta oxazol thap hon thiazol. Oxazol thé hién tinh ch4t clia mot
dien lién hgp c6 phan ting cong Diels -Alder.

CN CN

N Et3N, 1800C z
| )+ om=cH-on 22— @ — @
0 N N

Ung dung phén tng nay dé tong hop cac din chat cla pyridin.
Vi du: Vitamin By ¢6 chiia di vong pyridin dudc téng hop nhu sau:

y COOEt
(&
| N EtOOC_ _COOEt R
BO™N0 U H 110°C N Me
l + HT
CH,OH
i b o COOEt COOEt
NG + LiAlH, EtOOC _ OH EtOOC OEt
~ | D | /O
N~ Me N~ "Me ;/ Me

Pyridoxol (Vitamin B)

Mot vai hgp chat chta vong oxazol nhu 2,5-diaryloxazol c¢6 tinh huynh
quang dudc st dung nhu mot tac nhan phat quang. 5 (4H)-oxazolon con goi 1a
azalacton nhu 12 mot anhydrid cua N-acylaminoacid.

N R
- N
2,5-Diaryl-1,3-oxazol Azalacton

1.2. Benzoxazol

Benzoxazol dudc diéu ché& bang cach dun o-aminophenol véi acid carboxylic
ho#c anhydrid acid 6 160°C.

N, Heoon NH-CHO ____, |N
— “H,0 . H+ )
OH - H,O OH (0]
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2. NHOM THIAZOL
2.1. Téng hop nhan thiazol
2.1.1. Cho cloracetaldehyd tac dung vdi thioformamid
N
HC=0 By —— j ’
I + cH -HO ,-HCI
CH,-Cl Z

S
1,3-Thiazol

2.1.2. Cho cloracetaldehyd tac dung vdi thioure tao 2-amino-1,3-thiazol

_ H,N
HC=0 " 2| > )\
CH,—Cl S4C\NH2 -H,0 ; HCI NH,
Cloacetaldehyd Thioure 2-Amino -1,3-Th1azol

Thiazol 1a chat 16ng khong mau c6 ts = 117°C.
2-Aminothiazol 1a tinh thé khéng mau c6 t °nc = 90°C.

Sulfathiazol 14 mét loai sulfamid c6 vong thiazol.

—N
[ ! NH—SOZ—@NH
S

Nhan thiazol c¢6 trong hgp chit tu nhién nhu penicillin, vitamin B,
(thiamin), khang sinh bleomycin 1a phtic hgp ¢6 c4u tric aminoglycosid chiia vong
thiazol. Mot s6 hop chat téng hgp vong B-lactam, vong 2-aminothiazol ¢6 tac dung
tri liéu nhu cefotaxim.

NH,

/\(\ NOMeH
2CI° C N
HOCH,CH, ) N Me HN{ j/ ——Nu S
/ N
CH,0A

Vitamin B (thiamin) COOH

Cefotax1m

2.2. Penicillin

Trong phan ti cac penicillin thudng c6 vong thiazol ngung tu véi vong -
lactam. Phu thudc vao goc R ta c6 cac penicillin khac nhau.
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R Tén

Vong Thiazol
H,C 3 C¢H;CH,- Penicillin G
h NHCOR CsHs-O-CH,- Penicillin V
e _1L__ C|=O C¢H;-CH=CH-CH,- Penicillin F
HOOC CH,CH,-CH,-CH,-CH,- Penicillin K
Penicillin Vong B_ Lactam

2.3. Benzothiazol

NH, O\ N
+ \/C-H @i \>
SH HO S
Benzothiazol c6 tinh base yéu. Tac dung véi alkylhalogenid tao mudi amoni
bac 4

R +
N N-CH, | I N - -
O e[ O e[
S S S~ CHs S” "CHs

Benzothiazol 2-Methylbenzothiazol

Trong méi truong kiém mudi bi mat mét phan ti HI va chuyén vi theo phan
ung:

NaOH ¢
\>—H >—CH3

C6 sut chuyén vi nhém methyl

CH,4 CH,

| - |

NI NaOH t’c N
\>CH3 —_— C=CH,

s -HI s’

Musi 3-alkyl-2-methylbenzothiazol d& tham gia phan tng kiéu aldol héa.

2-Mercaptobenzothiazol duge st dung lam chat ting nhanh quéa trinh luu
héa trong cong nghiép ché bién cao su.

NH2 N\\
+ CSy —— /C— SH
SH -Hy0 S

2-Aminothiophenol 2-Mercaptobenzothiazol
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3. NHOM IMIDAZOL: 1,3-Diazol

Imidazol 12 mét di vong phing c6 niang lugng cong hudng cao hon mot it so
v6i pyrrol.
N3 N3
[ =10
N NI
H H

Vong imidazol ¢6 vai trd quan trong vi né c6 trong thanh phan ctia acid amin
can thiét 1a histidin. San phdm decarboxyl héa histidin 1a histamin.

N
HOOC M | JN A2ty
HN N HN N

Histidin Histamin

Thanh phan histidin 14 trung tdm hoat dong cua ribonuclease va ciia mot s&
enzym (men). Chtic nang cua imidazol trong ciac enzym déng vai tro xidc tac trao
do1 proton.

Hé thong imidazol c6 tac dung nhu mot base hodc mot acid. Imidazol tu do
12 mot base "ciing" (pKa = 7.0) va né ciing tic dung nhu mot acid "mém" (pKa=
14,5). Cation va anion ctia né la nhiing cdu trdc d6i xtng khéng n dinh. C6 thé
minh hoa céac cdu tric d6 nhu sau:

N- N Ht N +H*
-y =Ly = F)
N I:I -HT II\I -Ht
H
pKa=14,5 pKa=7,0

Dung dich sinh 1y c6 pH khoang 7, 4 é @6 néng do cua cac don vi imidazol tu
do ciing nhu imidazol da proton héa cé gia tri gdn nhau, do d6 trung tAm nay cua
enzym tac dung nhu mot base thi ¢ trung taAm kia tac dung nhu moét acid.

3.1. Téng hop nhan imidazol

3.1.1. DBun néng glyoxal véi amoniac va aldehyd
H-C=0 NH3 -3H,0
| + 0=CH, —2-»
H—C=0 = NH; 2 J

3.1.2. C6 thé thay thé glyoxal bang hodp chét dicarbonyl khac

H.C
= NH _3H 56 N
CoHs ? O , M5 | o-crcgns 2029, |

C¢Hs—C=0 NH3 HsC N7 THC
H
Benzil Benzaldehyd 2,4,5-Triphenylimidazol
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3.1.3. Cho a-aminonitril tac dung vdéi aldehyd thom

C=N N
ClH O=CH J:l EN
+ =CH{ —> H.C + H»O
H5C6/ \N/H C6H5 56 II\I H5C6 2
I|{ H
Aminonitril Benzaldehyd 2,5-Diphenylimidazol

3.2. Tinh chat

Bang 33.1: Nhiét d6 nong chay va nhiét dé séi clia mot vai hgp chat azol

Pyrol Imidazol 1,3,4-Triazol Tetrazol
tog 130° 256° 260° Thang hoa
0 Chat I6ng 90° 121° 156°

Imidazol c6 nhiét do soéi cao 1a do gifia cac phan ti imidazol c6 lién két hydro:

- ._ -_ . o .
H—N.\//N;. . .H_N.\//N.é._o.’AH_N:\//N.

M6t s6 duge phdm c6 vong imidazol nhu 2-nitroimidazol (azomycin), metronidazol,

bifonazol, clotrimazol.
LS L
—N | JN\ i N ph
Ll oshan -
H

Ph

CH,CH,0H Ph o

2-Nitroimidazol Metronidazol Bifonazol Clotrimazol

3.3. Benzimidazol

Téng hop nhén benzimidazol:

— Ngung tu o -phenylendiamin véi formaldehyd

NH, (0] N
+ D — |
C—H g
/ N
|
H

NH, HO
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— Ngung tu o-phenylendiamin véi ester phenylcyanat

NH, N
@ +  CHO—C=N —» N\>—NH2 + CgHsOH
H

NH,

4. PYRAZOL: 1,2-Diazol

4.1. Téng hop nhan pyrazol
— Ngung tu hydrazin, alkyl hoac arylhydrazin v6i hgp ch4t 1,3-dicarbonyl

C’R :
I |
e b — | N + 2Hy0
R* SO + R N
/NHZ R
-
R

— Cong hdp diazoalkan hoéc diazoceton véi alkyn

R R R R
R—C=C—R —
£+ ’ N N
// 7/
H N N
H

[ R—CH-N=N: «—> R—CH—N=N:]

4.2. Tinh chat

Pyrazol tao lién két hydro gitia 2 phan ti véi nhau. Pyrazol tao muéi véi kim
loai.

Pyrazol 12 mot base y&u va c¢6 kha ning tao tia picrat.

Pyrazol c6 kha niang phan ting kém hon pyrrol. Khé bi khii va oxy hoa.
Metylpyrazol bi oxy hoéa tao acid pyrazolcarboxylic.

Pyrazol tham gia phan {ing halogen ho4, nitro héa va sulfon héa. Su thé& ai
dién tl xay ra G vi tri 4.
4-Aminopyrazol c¢6 thé diazo héa.

Vong pyrazol c6 hién tugng hd bién. Vi du: 3-metylpyrazol va 5-metylpyrazol
12 2 dong phan hd bién.
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Vi vay tit 3-metylpyrazol c6 thé metyl héa va thu duge hdn hgp gom 1, 3 va
1,5-dimetylpyrazol.

3 CH CH
S A S
2 —_ e —
5 N DE— 5 N2 -— ~ N I Ni
M i AN CONT N
CH, H 2 H 2 CH,
1,3-Dimethylpyrazol 3- Methylpyrazol 5- Methylpyrazol 1,5-Di methylpyrazol

Khung pyrazol c6 chiic ceton & vi tri 5 goi 1a 5-pyrazolon. 5-Pyrazolon 1a
khung co ban ctia cac thudc ha nhiét nhu antipyrin va pyramidon.

4|—||3 4 |:|3_ CH, (CH3)2N—|4:|3—CH3
O—SC\II\II/NZ 0=C< 1}11/1\21—CH3 o—(si\ll\I 1/N2 CH,
H CeHs CoHls
5-Pyrazolon Antipyrin Pyramidon

1-Phenyl-2,3-dimethyl-5-Pyrazolon 1-Phenyl-2,3-dimethyl-4-dimethylamino-5-Pyrazolot

Khung pyrazolon c6 dang hd bién.

H1
CH ——CH CH
H™ I 3 ’ i
0=C N 0=C N-H -C N
\1\II/ \II\I/ 1 I_IIO \II\I/
CeHs CeHs CeHs
Dang Metylenic Dang Imin Dang Phenolic
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Chuong 34
HOP CHAT DI VONG 6 CANH 2 DI TO

MUC TIEU
1. Biét cdch phan loai va goi duoc tén di vong 6 canh cé6 2 di to.
2. Néu dugc mét s6 tng dung cua ching trong nganh Duoc.

Hgp chat di vong thom 6 canh chtia 2, 3, 4 nguyén ti nité N duge goi theo
danh phap hé théng la diazin, triazin, tetrazin. Hgp chat di vong thom 6 canh 2 di
td N quan trong c6 3 chit theo danh phap théng thuong duge qui udc 1a pyridazin
(1,2-diazin), pyrimidin (1,3-diazin), pyrazin (1,4-diazin). Cac benzodiazin theo
danh phéap théng thudng quy udc c6 cac chit phd bién nhu cinnolin, quinazolin,

quinoxalin.
N
oy OO X))
~ ~ I N
NN N N

Cinnolin Quinazolin Quinoxalin

Di vong 2 di t6 khac nhau chtia oxy, nitc va luu huynh, nito.

Hé théng di vong loai nay thudng khéng thé hién tinh thom va tinh chdt caa
ching biéu hién nhu 1a cac hop chit khéng vong chia cac chiic tuong tng.

Phan loai

— Dit61a 2 nguyén ti N

1L O
N\ L) N2
S

slie)

sfie

.. 1
1.2- Diazin 1,3- Diazin 1,4- Diazin
Pyridazin Pyrimidin Pyrazin
~ Dit6laNva$s
4 3 ll_l 9 1 Ollill 1
< |
AN [ j 2 7 S 3
1 N 6 A 4
2,3-Dihydro- 1,3- Thiazin 1,4- Thiazin Phenothiazin
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— Dits1laNvaO

H
4.3 5 54 L ION :
57 >NH E | 3 8 | 2
6 J 2 6’ 2 7 3
0, o 6 9 4
2,3-Dihydro-1,3-oxazin 1,4-Oxazin Phenoxazin

— Dit6'1a 2 nguyén ti O

o! o!

04 (0] 4

1,4-Dioxan 1,4-Dioxin

1. HOP CHAT DI VONG 2 DI TO LA NITO (2N)
1.1. Pyridazin 1,2 -Diazin

4

4

507" |3 5@3

& No &6 N
Ny N

1

1,2-Diazin , Pyridazin

Cac vi tri 3, 5 va 4, 6 nhu vi tri orto va para so vél nguyén ti nité N trong
vong.

1.1.1. Téng hop

Ngung tu hydrazin vé6i hgp chat 1,4-dicarbonyl no ho#c chua no.
R N R
[ Jf\'( by Jf\'( w0
R” \\O -HyO R \N/N -HBr N HZO R C\o o
Pyridazin 1a chat 16ng s6i & 207°C. La mot base yéu (pKa = 2,24), tao mudi

v6i HCI va tao picrat khi tac dung véi acid picric. Phan Ging thé ai dién ti va phan
{ing thé 4i nhan xay ra yéu.

Vong pyridazin bi pha v3 khi tac dung véi chat oxy héa manh.

1.1.2. Phtalazin: Benzo[d]pyridazin

8 1
7 \ll\IZ
5 4
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1.2. Pyrimidin. 1,3-Diazin
4 4

5777 TN3 5 Qm
6\J2 6 )z
Ny N7

1,3-Diazin , Pyrimidin
Vi tri 5 nhu 1a vi tri meta. Vi tri 2,4, 6 nhu 1a vi tri orto, para so v6i mdi nguyén tir
nito N
1.2.1. Téng hop nhén pyrimidin
— Ngung tu uré ho#c thiouré véi hgp chat 1,3-dicarbonyl

b
*N
~o NH,  -H0 NH
I -—
R/C§ + _Cs« )\
Y H,N™ S
— Tu acid barbituric.
9 H(I) Cl
Co _n C SN
N~ , Z >N  POCI ( N
L= = L1 =y
O// \N/ \\O HO/C\\N/C\OH cr” \\N/ ~Cl1 - 3HCI \N)
|
H
Acid barbituric 2,4,6-Trihydroxypyrimidin ~ 2,4,6-Tricloropyrimidin Pyrimidin

1.2.2. Tinh chét

Pyrimidin néng chay ¢ 22,5°C, s6i 6 124°C. Pyrimidin 14 mot base yéu hon so
v6i pyridazin va pyridin (pKa = 1,23).

Cac phan ting thé ai dién ti xay ra khé khén 6 vi tri 5. Vi tri 5 nhu 1a vi tri
meta gidm kha nang hoat héa do nguyén ti nito ciua vong. Néu trén vong
pyrimidin c6 cAc nhém thé& ddy electron thi phan ting thé ai dién ti xay ra & vi tri
5 dé& dang hon.

Vi du: Nitro héa hoéc nitroso héa 4,6-diaminopyrimidin

NH,
O,N
? fKN 4,6-Diamino-5-nitropyrimidin
Py < M
NH, Nitro héa H,N” N
NJ NH2
Nitroso héa O= N
4,6-Diaminopyrimidin ) 4,6-Diamino-5-nitrosopyrimidin
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Phan Ging thé 4i nhan x4y ra dé hon 4 vi tri 2 va 4.
Vi du: San phidm thé & vi tri 4 1a chu yéu.

NH,

CF e — €

4- Amlnopyrlmidin

Cac nguyén ti halogen, nhém metylsulfonyl gdn vao cac vi tri 2 va 4 dé
dang dudc thay thé bdi cac tac nhan ai nhan.

Cl OCH,4
Z N NaOCHj3 ,CH30H (= °N

N Y 20°C \NJ\ cl

(\ )\ KCN (CH 3),NCHO f\ JN\
SN CN

SO,CH; 100°C

Hydro ctia nhém metyl c6 trén vong pyrimidin & cac vi tri 2, 4 c6 tinh acid va
dé ngung tu véi cac chat c6 nhém carbonyl.

Pyrimidin tac dung v6i HgCl, tao phtiic kho tan.

Cac dan xuat thé ctia pyrimidin tach dugc tit cAc san pham thiy phéan acid nucleic.

OH OH NH,
7 )N\ HC A~y A N
o o | o |
N~ OH N)\OH N)\OH
Uracil Thymin Cytosin

Cac hgp chat trén c6 cac dang hd bién. Cac hydroxypyrimidin ton tai dang
hd bién chu y&u ¢ dang vong lacton. Cac aminopyrimidin tén tai dang hé bién
enamin.

Céac aminopyrimidin tao dugc mudi diazoni.
Nhiéu dang thuéc 12 dan xuit cia hydroxy -, amino- va mercaptopyrimidin.

Cong thtic cdu tao cua vitamin B, (Thiamin) chtia khung pyrimidin va
khung thiazol.
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2 c1- A(\
HOCH,CH; ) NN * HOCH2CH *

Vitamin B ( thiamin) dang clohydrat Vitamin B ( thiamin)

Acid barbituric 1a 2,4,6-trihydroxypyrimidin (I), dang hd bién 2,4,6-
tricetohexahydropyrimidin (I) ¢6 thé xem nhu 1a ureid vong ctia acid malonic
(IIT) (malonyluré).

Q
II C ,H
( )\ IeN C\ — Ho” S-S0
OH |
HO I H m

Khung acid barbituric 1a dan xuét ctia mot s6 dude pham:

Veronal va Luminal 1a cac thudc gy ngu chtia khung acid barbituric

(0]
I
LN /E C,Hs H  _C_ b5
N 63 Np 6
| C,Hs |2 A CeHs
.CZ 34Cs _C Cs
0 n o 0” " o
H H
Veronal Luminal
5,5-Diethylbarbituric 5-Etyl-5-Phenylbarbituric

Trong nhiéu hgp chat quinazolin, quinazolon chiia di vong pyrimidin.

=0

|
(ON
) Qo
= ~
N N
Quinazolin Quinazolon-4
Mot s6 chat hitu co thude diy quinazolon -4 c6 tac dung gy ngti nhu metaqualon
CH,

0
4
(ON
NL@
2
N~ "CH,

Metaqualon
2-Metyl-3-(o-Tolyl)-quinazolon-4
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Trong phan tli metaqualon, nhém CH, & vi tri s6 2 c¢6 hiéu ting siéu lién hgp
nén cac nguyén tui hydro linh déng. Do d6 c6 thé ngung tu metaqualon véi cac hgp
chat c6 nhém carbonyl dé tao thanh cac hgp chit méi c6 tinh chat thay d6i.

CH,
@ + RCHO @ @
L "HO
)\ 2 )\CH—CH R

2-Methyl-3-(o-Tolyl)-quinazolon-4

) ©

1.3.1. Téng hop nhén pyrazin

— Tu ngung tu ctia phan ti a-aminoceton va oxy héa tiép theo
R (0]
T e YO e L
2 * R
— Phan Ging ngung tu gitia hgp chat 1,2-diamino véi hgp chat 1,2-dicarbonyl

" OB O
[ 'HZO -H20 \N R

NH2 + OgC\R
1.3.2. Tinh chét cla pyrazin

Pyrazin 12 mot base yéu hon pyridin va pyrimidin (pKa = 0,51). Khi tac
dung v6i alkylhalogenid thi chi tao mdét mud6i amoni bac 4 trén mot nguyén ti
nitd. Khi tac dung véi peracid, pyrazin bi oxy héa tao mono va di N-oxyd. Phan
Gng thé& ai dién tu xdy ra rat cham. Phan ting thé& 4i nhan xay ra nhanh hon.
Pyrazin dé cong hgp véi hydro tao piperazin. Piperazin 1a thuéc tri giun.

I
J O

N
Pyrazin H Piperazin
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Piperazin c6 tinh base nhu mot base bac 2, ¢c6 kha ning tao muéi véi acid
hiiu co

Vi du: Piperazin tac dung véi acid citric tao mudi citrat piperazin.

2. HOP CHAT DI VONG 2 DI TO LA NITG VA LUU HUYNH

Dan chat quan trong ctia p-thiazin 1a phenothiazin hay dibenzo-p-thiazin

H
ll_| 9 10 ! 1
[Nj 8 ©:N:©2
s 7 S 3
6 5 4
p-Thiazin Phenothiazin

2.1. Téng hdp nhan phenothiazin

H
|

|
N AlCl; hay I, N
a0 = 0 e
A S
S

2.2. Tinh chat
Phenothiazin 12 tinh thé khong mau dén vang nhat, t°nc = 180°C
Tinh base khong dang ké
Nguyén tti H linh dong: tao cac dan chat alkyl héa hay aryl héa

N
|

|l_| a
N N
NaNH
suck_Nese
S S
lRX
R
|
N
LT e
S
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C6 thé tao mudi véi halogen:

Q jij CED + HBr

2.3. Ung dung

Phenothiazin 1a khung ctia mot loat ph4m nhudém, trong dé c6 xanh methylen.

N
(CHN Ns” N(CHs)o
Br

Xanh methylen

Day hop chat phenothiazin ¢6 nhan amino -alkyl héa é vi tri 10 va nhém thé
d vi tri 2 thudng c6 tac dung gidm ap trén hé than kinh trung uong, dugc dung
lam: thuéc an than, khang histamin, chéng nén.

R
I 10

suel

_C H2—C HZ_N(C2H5)2

Hoat chat X R Hoat tinh
Promethazin H CHs Khang His H,
I
_CHZ_CH_N(CHg)z
Chlorpromazin H, Cl —CH,—CHy—CH,—N(CHa), An than
Alimemazin CN, CF,.... An than
Fenoverin H o Liét co
o )
I o)
—C—CH,—N N—CH,
__/
Diethazin H Tri Parkinson
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3. HOP CHAT DI VONG 2 DI TO LA NITO VA OXY
Dan chat quan trong 1a phenoxazin

Téng hop nhan phenoxazin:

OH .
2 ©i LS C[ D + H,O + NHs
NH, o

o-aminophenol

ffng dung:

HoN COOH

E ;O HO. = | COOH
N N
| X
O O

Xanthommatin: ch4t mau trong ndm, dia y va buom budm.

) )
(@) NH O NH
N NH2 /O—I\/IeVal\
~ R = Thr Sa
\ /
D-Val—Pro
(@) (@]
CHs CHj

Actinomycin tim dugc 6 nhiéu chung Streptomyces: Tac nhan ngung bao
trong tri liéu ung thu (DNA Intercalant)

4. HOP CHAT DI VONG 2 DI TO LA OXY
O
O
1,4-dioxan

C6 tinh ch&t nhu mét ether vong, ding 1am dung méi trong téng hdp hitu co.

()

1,4-dioxin: chat doc héa hoc
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Chuong 35
HOP CHAT DI VONG 7 CANH

MUC TIEU
1. Néu duge cdu tao va cdch goi tén di vong 7 canh.

2. Ké duogc tén cdc di vong 7 canh quan trong va ting dung cia ching.

Hop chat di vong 7 canh ¢6 di t6 1a Nito, Oxy ho#c Luu huynh (N, O, S) c6
tén goi tuong ting la azepin, oxepin va thiepin.

Vo L L
N (¢} S
H
1H-azepin Oxepin Thiepin

Thiepin chi ton tai dang hdp chat c6 nhém thé 16n. Bing cac phuong phap
téng hgp da thu dude 1H-azepin va oxepin.

1H-azepin va oxepin khéng dong phing, thé nhung hé théng dién ti cua
nhiing phan td nay lai khong dinh xt@. Khac v6i pyrrol, nguyén ti hydro gin trén
nguyeén tu nitd c6 hién tuong hd bién. Vi vay azepin c6 2 déng phan 1H-azepin va
3H-azepin. Diéu d6 lién quan dén su khac nhau vé s6 dién ti trong vong pyrol va
vong azepin.

Ly \ )

N N
H .
1H-azepin 3H-azepin

Néu 1H-azepin 1a déng phang thi hé théng dién ti vong phai c6 8 dién ti .
Theo tinh toan ciu tric phang nay c6 niang luong cong hudng véi gia tri Am so véi
hé théng khong vong, do d6 azepin c6 tinh thom.

Oxepin c6 can bang gitia cong thiic I va II.
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Nhu vay, oxepin tu né nhu 14 hén hgp khéng tach dugde ctia benzenoxyd. Cac
aren oxyd nhu la chit trung gian khi oxy héa hydrocarbon thom béng cic enzym.
Su can bang oxepin va aren oxyd la diéu 1y thi trong nghién ctu cac hgp chat hiiu
cd. Cac nghién ctiu trong linh vuc hdp chat di vong 7 canh da tim duge nhiéu hgp
chat ¢6 hoat tinh sinh hoc nhu benzodiazepin, dibenzazepin, clordiazepoxid va
diazepam.

Ph O Ph
—N __ =N © —N
Cl
Cl
O o T et
N N N "NHMe N
H H Me
1,4-Benzodiazepin Dibenzazepin Clorodiazepoxid Diazepam

1. AZEPIN

1H-azepin khong c6 nhém thé trén nito (N) rat khong bén va lap tic
chuyén thanh dong phan hd bién bén viing 3H-azepin. Hop chit azepin thé tai
nguyén ti nité N duge téng hop tit aziridin. Aziridin thu dugc tit phan dGng coéng
hop iodoisocyanat I -N=C=0 véi 1,4-cyclohexadien. Tiép theo alkyl héa, brom hoa
va loai HBr thi thu dudc azepin thé.

Br Br
) @ 1-Alkyl héa @ — @
N N
R R

2-Brom hoa

1,4-Cyclohexadien Azmdln

Khong giong véi oxepin, 1H-azepin c6 khuynh huéng dong phan héa thanh
c&u truc bicyclo. Bicyclo nay bi proton héa va chuyén thanh dAn xudt ctia benzen.

L :’@iQ

N N NHR
R

Tinh ch4t polyen lién hdp ctia azepin thé hién & phan tng cong hop Diels -Alder.

Ethyl-1-azepincarboxylat cong hgp véi ester diethyl azodicarboxylat. Phan
{ing cong hop xay ra 6 vi tri C, va Cs.

5 COOE
— Iioop:t 5 N:
Lo r @N—COO&
N | 2
| N
COOEt COOEt I
COOE!

Ethyl-1-azepincarboxylat  Diethyl azodicarboxylat
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Khi chiéu anh sang vao azepin thi c6 su déng vong bicyclo.

\ 3 hy
Y =

I N
COOEt I
Ethyl-1-azepincarboxylat COOEt

3H-Azepin dugc diéu ché ti phenyl azid va amin bac nhat hodc bac hai khi
¢6 chifu sang. Duéi tac dung ctia 4nh sang phenyl azid chuyén thanh phenyl
nitren. Ch4t trung gian dugc tao thanh 1a ketenimin. Ch4at nay xay ra phan tng
cOong hdp ai nhan v6i amin va tao thanh 3H-azepin.

. + RoNH
Ph-N; — > PhR: —>

Phenyl azid Phenyl nitren Ketemmln 2-Dialkylamino- 3H azepin

2. OXEPIN VA THIEPIN

Oxepin c6 thé duge diéu ché bing phan tng cong hgp brom véi 1,4-
cyclohexadien va sau d6 tach loai HBr.

@ 1-Cong Bry @ (CH30Na) @ . @
-2HBr o 0

2-Epoxi hoa
1,4-Cyclohexadien Benzen oxyd Oxepin

Su can bing benzen oxyd va oxepin phu thudc vao vi tri va ban chat nhém
thé c6 trén vong oxepin. Cac nhéom thé hit dién ti 6 vi tri 2 lam cho vong oxepin
bén, con 6 vi tri 3 thi thuan lgi cho benzen oxyd. Su 6n dinh cta cac coéng thic
cong hudng (céng thiic giéi han) c6 thé giai thich cho su cAn bang trén.

Vi du: 2-Acetyloxepin c6 su lién hgp nodi phan ti véi vong oxy.

2-Acetylbenzenoxyd khong c6 su lién hgp v6i vong oxy va nhom acetyl.

) —CQ e
O/ -0 \O e Y

~ 7
¢ g o §
CH, CH;4 CH;
Su lién hgp cla 2-acetyloxepin Khéng c6 sy lién hgp cla 2-acetybenzenoxyd

Su lién hgp cta 3-acetyloxepin khong trai rong ra, nhung 3-acetylbenzenoxyd c6
hé thong lién hgp v6i nhém acetyl, vi vay su tén tai cua 3-acetylbenzenoxyd cé
nhiéu kha nang hon 2-acetylbenzenoxyd.
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Orim (e Qo Q<

Su lién hgp cia 3-acetyloxepin C6 su lién hgp clia 3-acetybenzenoxyd

Oxepin cong hop v6i anhydrid maleic, chiing té oxepin c6 hé théng lién hgp.

/O\C’/O
H _0 0=C
— \C/c\/
\ ) + I e R
0N, / R ne S ~c%
. . O
Anhydrid maleic

Thiepin don gian khong bén khi cé nhiét do, nguyén ti luu huynh bi day ra
khoi vong va dong phan héa thanh benzensulfid. Cac thiepin véi nhém thé c6 can
trd khong gian 16n thi cac thiepin nay c6 thé phén riéng dude. Vi du: 2,7-di-tert-
butylthiepin rat bén, vi cdc nhém thé& 1én ngin can su tao thanh dong phan
benzen sulfid.

O=9 LA

Thiepin Benzen sulfid 2,7-Di-tert-butylthiepin

3. DIAZEPIN VA BENZODIAZEPIN
C6 3 loai diazepin mot vong:
— — N—=
LA LY ()
N 5 N
H H H
1,2-Diazepin 1,3-Diazepin 1,4-Diazepin

Hop chat 1H-1,2-diazepin dude nghién citu nhiéu. 1,2-Diazepin c6 4 déng phan.

p— — 4 5
QOO
@ @ \N/N \ N//N

1H-1,2-Diazepin  3H-1,2-Diazepin 4H-1,2-Diazepin 5H-1,2-Diazepin

Hop chat 1H-1,2-diazepin c6 nhém thé tai N -1 dudc téng hgp bang phuong
phap chiéu anh sang 1én hop chat pyridin imid va polyolefin thich hop.
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Duéi tac dung cua nhiét @6 150°C, 1H-1,2-diazepin tai tao ra pyridini N -imid.
Trong mdi trudng base ¢6 phan ting mé vong 1H-1,2-diazepin.

hy hy
() 2. () == L7
N > 1509 N N

NCOOEt
Pyridini N-imid

COOEt
Phan @ng cla etyl-1,2-diazepin-1-carbocylat

3H-1,2-Diazepin dugc téng hgp bang phan ting déng vong hop chét diazo
chua no.

R2

5

1
R3 [151H R—7 \\—R3

-N

1
Sy tao thanh 3H-1,2-diazepin

5H-1,2-Diazepin c6 khuynh huéng ton tai dong phan bicyclo, vi dang bicyclo
14 azin c¢6 su lién hgp hon hgp chat azo.

7 \\—R |
N
- <« NS
R N/N N~

Déi véi hop chat benzodiazepin thi din xu4t cua hé théng 1,4-diazepin la
quan trong vi c6 rat nhiéu chét thudc loai nay 1a thuéc chita bénh. Téng hop loai
hop chit nay déu xuat phat ti cac dan xuat thé 1, 2 cia benzen.

So d6 téng hop clonazepam nhu sau:

Ar
O,N E\Ar ” O,N =N
\©:NH2 BI‘CH2COBI‘ \©:NHCOCH Br N’Cz
g O
(Ar= 2 Cl-CqHy-) Clonazepam
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Chuong 36
HOP CHAT DI VONG NGUNG TU

MUC TIEU
1. Goi duoc tén cdc hop chdt di vong ngung tu theo quéc té va théng thuong.
2. Néu dugc ung dung cua ching va alcaloid.

Purin: Imidazo[4,5-d]pyrimidin

N4CN

1N /65| N7 O
4§§4 s ‘JP
H

Purin 12 khung di vong ngung tu co ban ctia nhiéu hgp chat thién nhién cé
trong d@ng vat va thuc vat nhu acid uric, xanthin, hypoxanthin va adenin.

<N>4N Boslicwiliow

H
Acid Uric Xanthin Hypoxanthin Adenin
2,6,8-Trihydroxypurin 2,6-Dihydroxypurin 6-Hydroxypurin 6-Aminopurin

1. DANG HO BIEN CUA VONG LACTAM

OH 0
H\
Néj\—N N)j\—N—H
HOJ\N N)LOH OJ\N N/L 0
| | |
H H H

Acid Uric
OH 0
_C
O =" I}
WO =" I
HOTENTN NN
H H
Xanthin H
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C6 thé alkyl hoéa purin va tao lién két N -oxyd. Kha ning va vi tri cia phan
Gng tuy thudc vao vi tri cia cac nhém thé cé trén khung purin. Metyl héa purin
bang dimetyl sulfat trong méi truong nuée xay ra 6 vi tri 9, nhung metyl héa
adenin thi xay ra ¢ vi tri N -9, N-3 hodc N -1.

6
1N/ N7
KA e 4I
b CH3
NH, NH, NH, NHCH,8
N~ N - - z
| | (CH3)2S0y4 N | IN ' N | lN.N | N
LS LT O J
CH, CH; H H

Adeni .
enn 9-N-methyladenin  3-N-methyladenin 1-N-methyladenir

2. TINH CHAT CUA PURIN
Phan ting thé 4i dién ti c6 thé xay ra 6 vi tri 8 nhung véi hidu suét rat thap.
Phan tng thé& ai nhan xay ra 6 cic vi tri 2,6, 8. Kha nang phan ting 6 cac vi
tri ¢6 khac nhau. Vi tri 8 > 6 > 2
Vi du:
Cl

N
H
2,6-Diclopurin

6 e
LX) e 1)
Iy Iy

)
.
H

2-Cloradenin

s

ddich NaOH N~ 0

k A A A8

cl CINT N 0
|

3

3. MOT SO ALCALOID CO KHUNG PURIN

9 Q

HN/C N-CH €
_ CH,—N NsCH

LT T
_ . P
0”>N5 ON O""°N3 "N

CH, CH,
Theobromin Cafein

3,7-Dimetylxanthin 1,3,7-Trimetylxanthin

CH,

CH, H
Theophyllin
1,3-Dimetylxanthin
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O [}

C .

HN N HN N

Nk L
NH,— \\N3 N NH,~ N N
H H
Guanin Thioguanin

Adenin cé trong thanh phan cta acid nucleic. Acid desoxyribonucleic (ADN)
c6 4 di vong base 12 thymin, cytosin, adenin va guanin. Cac base nay két hgp véi

tung don vi desoxyribose.

H--.
s O, CH

I
(0)
NNO
O Base <,N | SN - HTO T goe dudng
AT
| N
s b
goc dudng
O—pz©
| "OH
(0]
O Base }[I
N
HTOYTN)
0"
NONO
O\P//O N N/H' \['r gbc dudng
| ~OH ¢ y°
0 NN
~ | NN
a goc duong H

a-Hai don vi cdu tric bac nhat cia ADN
b -Adenin-thymin
¢ -Guanin - cytosin
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HOP CHAT THIEN NHIEN

Chuong 37
ACID NUGLEIC

MUC TIEU

1. Néu duoc cdc cdu tao cua acid nucleic.

1. DINH NGHIA

Trong cic t& bao chtia nucleoprotein. Nucleoprotein 14 mét protid phiic tap.
Thuy phan nucleoprotein thu dugc protein va acid nucleic. Acid nucleic chinh 1a
phan khong protein trong protid phiic tap.

Acid nucleic 12 mot polyester ctia acid phosphoric véi duong pentose (D-(-)-
ribose va 2-desoxy-D-(-)-ribose) va cac base hiiu cd (purin, pyrimidin). Thanh
phan nguyén td cta acid nucleic gom C, H, O, N va P.

Acid nucleic 14 nhiing chat rdn, khong mau. Khi thuy phan acid nucleic
trong cac diéu kién khac nhau thi tao thanh cac phan doan nhu sau:

Dung dich NH3 & 115°Choadc Ba(OH) 5 -
> Nucleotid

Dung dich NH3

Enzim (nuclease ). I
T8 175°C

Acid nucleic

MgO trong dung dich , nhiét.

> Nucleosid + H;PO,
l Acid v6 cd .
Pudng + Purin + Pyrimidin.

Né&u mach polyamid 12 khung co ban ctia protid thi mach polyester 14 khung
phéan ti cta acid nucleic. C6 thé mé ta moét mét xich ctia acid nucleic nhu sau:

Nucleosid «_ > Nucleotid
N
I|3ase ﬁ }|3ase |
——budngi—O—P—0+budng—O—P—0—
I [
Q (o)

Mot mit xich clia acid nucleic
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Trong mat xich trén:

— T6 hop lién két gitta dudng ribose va cac base purin hoic pyrimidin goi 1a
nucleosid.

— T6 hop lién két gitta nucleosid véi acid phosphoric goi 14 nucleotid.
2. PHAN DUGNG TRONG ACID NUCLEIC

C6 hai loai dudng thu duge khi thuy phan acid nucleic 1a D (-)-ribose va 2-
desoxy-D-(-)-ribose. Chung la nhiing pentose.

1CHO
1CHO HOH,C H
H——OH HOH,C . OH H——H 2 0 ~\
H——OH H — H H——OH CR)
CH,OH OH OH CH,OH OH OH
D (-) -Ribose B-D (-) -Ribofuranose 2 -Deoxy-D (-) -Ribose 2 -Deoxy-D (-) -Ribofuranose

Nguoi ta phan loai acid nucleic cin ct trén sy ¢6 mit cac loai duong nay. Acid
nucleic ¢c6 phan duong la Ribose (pentose) thi acid nucleic duge goi la Acid
RiboNucleic (ARN) hay con goi la pentonucleic acid. Acid nucleic chtia desoxyribose
(desoxypentose) thi acid nucleic dugc goi 1a Acid Desoxyribo Nucleic (ADN).

Ribonucleoprotein 1a thanh phan cht yéu ctia nguyén sinh chat (cytoplasma).
Trong nhan té& bao c6 desoxyribonucleoprotein.

C6 cac ky hiéu s.ARN, t.ARN , r. ARN va m.ARN.
— s-ARN ky hiéu cac ARN c6 chtic nang chuyén tai acid amin (t.ARN ).

— 1-ARN 1a ky hiéu ARN c6 trong ribosom. Ribosom cé trong t& bao 1a
ribonucleoprotein gbm 40-50% ARN va 50-60% protein.

— mARN la ky hiéu cia ARN dugc tao thanh tit ADN trong qua trinh sinh
téng hop protein (mARN 14 ARN truyén cac thong tin, m = messenger).

3. PHAN BASE CUA ACID NUCLEIC

3.1. Cac base purin

C6 2 base purin dugc phan lap tiur acid nucleic 1a Adenin va Guanin.

NH

2 NH o NH, g CH;NH H

S — 5 NS N7 B

k > gy > P qg
Adenin  ° 1-Methyladenin 6-Methyaminopyrin
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o (0] o H 0 II‘I
H‘N H-N - II\I CHz-N
e = =L pes e NS @
| CH;NH N (CHy),N SN HN N
Guanin 2-Methylaminoguanin 2-dimethylaminoguanin 1-methylguanin

Ching thuong 6 du6éi dang 1-methyladenin, 6-methylaminopurin,
2-methylaminoguanin hoéc 2-dimethylaminoguanin. Cac base nay cé trong thanh
phén cua ribosom.

3.2. Cac base pyrimidin

C6 5 base pyrimidin da tach dudc tir acid nucleic 1a Uracil, Thymin, Cytosin,
5-Methylcytosin va 5-Hydroxymethylcytosin.

O N cH NH, NH, NH,
Hon H-N 3 2 A _CH A__CH,0OH
PO SANS S e &
o~ N 07 "N 07 N 07 N
H H H H
Urac11 Thymin Cytosin 5-Methylcytosin  5-Hydroxymethylcytosin

Nucleosid: La t6 hgp gitia dudng ribose hodc desoxyribose véi cac base
(pyrimidin va purin). Nucleosid 1a nhiing glycosid.

Cac loai nucleosid:

— Adenosin (Ribose + Adenin), — Guanosin (Ribose + Guanin)
— Cytidin (Ribose + Cytosin), — Uridin (Ribose + Uracil)

— Thymidin (Desoxyribose + Thymin).

Nucleotid: La t6 hgp gitia nucleosid v6i acid phosphoric. Nucleotid 1a
nucleosid phosphat.

Cac loai nucleotid: Adenylic, Guanylic, Cytidilic va Uridilic
4. CAU TAO CUA CAC NUCLEOSID

Lién két gitia duong ribose va base pyrimidin dudc tao thanh tai vi tri C, cta
ribose va nguyén tu Nitc N, (vi tri 3) cua pyrimidin (uracil, thymin, cytosin...).

0 NH,
H-N CH, N)/E
)\ oél\Na
HOH,C o
H 1
3 H H
OH OH OH OH
Thymidin ( Deoxyribose + Thymin ) Cytidin (Ribose + Cytosin )
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Lién két gitia duong ribose va cac base purin (Adenin, Guanin) dudc tao
thanh tai vi tri C, cua ribose va nguyén ti Ny cua purin.

NH (0]
2 H- N
2 N N
N AY
LD N
X Ny HN N 9
HOH,C o HOH,C o
H 1 H 1
H H H H
OH OH OH OH
Adenosin ( Ribose + Adenin ) Guanosin (Ribose + Guanin )

5. CAU TAO CUA NUCLEOTID

Nucleotid 1a nucleosid phosphat. Lién két ester dudc tao thanh do nhém OH
tai C; cua duong ribose v6i acid phosphoric.

NH,

0=P-OH
OH
Adenylic Guanylic
(Adenosin + Acid phosphoric ) ( Guanin + Acid phosphoric)

6. CAU TAO CUA ACID NUCLEIC

Acid nucleic c¢6 cdu trdc polymer gbm 2 mach cdu trdc bac mét xodn éc véi
nhau nho lién két hydro gitia cac base v6i nhau. Méi mach cau tric bac mét bao
gbm cadc mit xich nucleotid. Nucleosid t& mach nay tao lién két hydro véi
nucleosid cia mach kia dugc mé ta qua tiing cip Adenin - Thymin (A=T), Guanin-
Cytosin (G=C).
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e H--0 CH
~0 Y
Base

0 /N = N——-H’N\H/N\Bu’(‘ing
¢ I I
N
0. .0 Pusng  Cap Adenin-Thymin
| ~OH i
> o Base H/N
1
Mét don vi \Du’dng
Nucleotid 3 2 <
O\P//O )\ H
~N
—J-— OH Dlrdng
Hai don vi nucleotid trong ciu triic bac mot Cap Guanin-Cytosin

Thi tu trao d6i hinh thanh lién két hydro giiia cac cip nucleosid véi nhau
lam bién ddi cac chiic ning cta acid nucleic.

Acid nucleic déng vai tro quan trong trong sinh téng hdp protein va tinh
chat di truyén.
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Chuong 38
TERPEN

MUC TIEU
1. Néu duoc cdch phan loai va goi dude tén cdc terpen va dan chdt cia chiing.

2. Néu duoc tinh chdt héa hoc va ung dung ctia ching trong cdc loai tinh dau
gap trong thién nhién.

1. DINH NGHIA VA PHAN LOAI

Terpen 14 nhiing hydrocarbon chua no ¢é cong thiic chung (C;Hg)n, dudge tao
thanh bang cac don vi isopren lién két v6i nhau & dang mach hé hay mach vong,
theo nguyén téc cong hgp "dau - dudi".

nCsHg —— (C5HgQ)n

nCHZZQ—CHZCHz — +CH2‘§:CH—CH2§B

CH3 CH3
Isopren Monoterpen
™~
)\7 + = =

Isopren Monoterpen Monoterpen vong Sesquiterpen Triterpen 5 vong

Gia tri n dugc dung dé phan loai terpen:
n=1 Hemiterpen C;Hg; n=6 Triterpen (C;Hy)q
n=2 Monoterpen (C;Hy), n =8 Tetraterpen (C;Hy)s trong d6 c6 Carotenoid
n =3 Sesquiterpen (C;Hg); n=n Polyterpen (C;Hy), cao su
n =4 Diterpen (C;Hy),
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Terpen ton tai trong thién nhién phd bién trong tinh dau thuc vat (thu dudc
bang cach cat kéo theo hoi nuéc hay chiét bang dung méi hitu co cac bo phan thuc
vat). Trong tinh dau, ngoai terpen con c6 cac dan xuit oxy cua ching, thuong la
alcol, aldehyd, ceton, acid. T4t ca dudc goi chung 1a terpenoid

Cac terpenoid c6 dang cdu tao khong vong hodc cdu tao vong, don vong hay
da vong.

2. MONOTERPEN C, H;
C6 3 loai monoterpen:
— Monoterpen khéng vong (c6 3 lién két doi)
— Monoterpen 1 vong (c6 2 lién két doi)

— Monoterpen 2 vong (c6 1 lién két doi)

2.1. Monoterpen khong vong

— Myrcen.
115 Myrcen c6 trong tinh dau cay Myrcia acris
4 | 2 Myrcep la 'rn(f)t hydrocarbqn t;erpenic khéng vong c6 3
55N ! lién két d61. Myrcen la chat long c6 ts = 166-168°C.
7I g Hydro héa c¢6 xtc tac thu duge decan C; H,,

7-Metyl-3-metylenoctadien-1,6

Myrcen

Myrcen c6 2 lién két d6i lién hop nén cé6 phan ting
Diels -Alder v6i anhydrid maleic.

Ozon h6éa myrcen tao thanh aceton, formaldehyd va
cetodialdehyd C;HO,.

o)
(o ©
CH
- g f‘\ © 4 2HcHo
N
CHO
Aceton Cetodialdehyd  Aldehyd formic

— Ocimen
. Ocimen c6 trong tinh dau 14 hing qué& (Ocimum basilicum).
7 | 7 Ocimen 12 chat 16ng, ts = 81°C / 30mmHg.
AN 8 Cling nhu myrcen, ocimen c6 3 lién két d6i, bi hydro héa cé
\2 . xtc tac tao decan, tac dung dudgc v6i anhydrid maleic (phan

2,6-Dimetyloctatrien-1,5,7
Ocimen

tng Diels -Ander).

Oxy hoéa ocimen tao thanh formaldehyd, aldehyd pyruvic,
acid acetic va acid malonic.
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03 0] CHO
Z > X + 2HCHO + R
|
CH; 5
Aldehyd pyruvic
§ l
Ocimen

CH;COOH + HOOC-CH,-COOH

Acid malonic

2.1.1. Céac dan xuét ctia monoterpen khéng vong

— Caéc alcol cia monoterpen khong vong.

X2
5 6 (IJHZOH
7
. 8
trans cis
Geraniol Nerol Linalol Citronellol (Rodinol)
3,7-Dimethyl-2,6-octadienol-1 3,7-Dimethyl-1,6-octadienol-3  3,7-Dimethyl-6-octenol-1

Geraniol va Nerol 14 cac déng phan cis va trans v6i nhau.

1
3 3 3
42 4 X CH,0H 42
5 5 ]CH20H 5 6 5 6 ]CHZOH
7 | 8 N8 71l 8
HsC”~  “CHs H,C CHz H,C” “CHs
trans cis trans cis
Geraniol Nerol Geraniol Nerol
Dang isopropyliden Dang isopropenyl
3,7-Dimethyl-2,6-octadienol-1 3,7-Dimethyl-2,7-octadienol-1

Geraniol, Nerol, Linalol, Citronellol 14 thanh phan chu yéu trong mot sé
tinh dau lam huong liéu: hoa hong, cam, chanh, sa, geranium...
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— Céc aldehyd cua monoterpen khong vong.

X X
CHO CHO
HsC CHs HsC CHs HsC CHs
Geranial, Citral a Neral, Citral b Citronellal

Citral, citronellal c6 nhiéu trong tinh dau sa, tinh dau bach dan.
Téng hop Citral b

Trong cong nghiép, citral b duge diéu ché tir aceton va acetylen.

C,H;00C

=0
o BICH,._ C Hsooc\/g
I CoHp HC=C_ _OH ,opg HC= CH\C/OH—3>+ PBr |
e
CHs/C\CH3 NaNHy  j,c” cH, H,C” O CH, CH3/C\CH3 - HBr CHy” “CH,
- -0 +H,O \
H,O,HO +C1CH2COOC2H5 COOC, H; . COOC2H5 2 CHO
-CoH50H, -COy - - CoH50H - HyO
CH;” “CH, CHy™ "CH,
2.1.2. Tinh chét cla cac monoterpenoid khéng vong
— Su déng vong xay ra theo huéng tao khung p -mentan.
AN
—_— +
CHO OH OH
CHy” “CH, CHy” “CH, CHj CH,
Citral b, Neral Dehydropulegol Dehydroisopulegol
CH
CH, CH, S OH
H
~ H* +Hy0O
CH,OH
? OH H* OH
CH;y” “CH, CHy” “CH, CHy™ "CH,
Nerol o-Terpineol cis-Terpin
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— Su déng vong xay ra theo huéng tao vong ionon
Téng hop a-ionon va Bionon

Ionon cé trong thién nhién, 1a thanh phan quan trong trong nhiéu huong
liéu va c6 trong thanh phan ciu tao clia caroten va vitamin A.

Citral ngung tu véi aceton c¢6 xtc tac base hoéc acid thi tao thanh ionon. Tuy
thude vao tdc nhan déng vong cé thé tao a-ionon hodc B-ionon. Xuc tac la acid
phosphoric thi a-ionon dudc tao thanh chu yéu; xtc tac 1a acid sulfuric thi f-ionon
12 cht yéu. Phan {ing tao ionon qua nhiéu giai doan:

X C\ H X &
ii( + (CH3)2 CO 6(\/ ~0 H* \i//(\/ \
-Hy0 Déng vong

H

L, 2 CH,_ CHs (I:HS CH; _CH; ? :
Cic giai doan tong hop . _Cx ) - Cx
o O o

+
CH,4 CH,
H
a-Ionon B-Ionon

2.2. Monoterpen 1 vong

2.2.1. Limonen va déng phan

Cac hgp chat thudc loai monoterpen 1 vong ¢6 khung p-cymen ho#c khung
p-mentan

— Khung p-mentan la hexahydro-p-cymen

CF3 7 CH3 7
6 2 6 2
5 3
4 5 f 3
CHj CH;, 10CHy” 8 CHg 9 107 8 g
p-Cymen p-Mentan Khung p-Mentan
1-Methyl-4-isopropylbenzen 1-Methyl-4-isopropylcyclohexan

Tat ca cac monoterpen 1 vong c6 cong thic C,,H,;; mang khung mentadien

Limonen o-Terpinen  B-Terpinen y-Terpinen Terpinolen  g-Phelandren B-Phelandren
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— Danh phap:

Danh s6 chi vi tri lién két déi. Vi tri carbon thi nhat va vi tri carbon thd hai
dat trong ngoic, c6 khi lién két d6i duge ky hidu bang chii A.

Limonen 1,8-Mentadien A®-Mentadien
a-Terpinen 1,3-Mentadien A™?-Mentadien
B-Terpinen 1(7),3-Mentadien  A'™? _Mentadien
y-Terpinen 1,4-Mentadien Ab*-Mentadien
Terpinolen 1,4(8)-Mentadien  AM®.Mentadien
a-Phelandren 1,5-Mentadien A'-Mentadien

B-Phelandren 1(7),2-Mentadien ~ A'™2 .Mentadien

— Téng hgp limonen

)W Pent;n/
o g
AN

D ———

Isopren Limonen Limonen - Dipenten

Limonen c¢6 nhiét d6 s61 175-176°C.

Limonen c6 tinh quang hoat. (+)Limonen cé trong tinh diau cam, chanh,

(-)Limonen c6 trong tinh bac ha, chanh, (+¥)Limonen cé trong tinh diu théng. 0
nhiét d6 250°C limonen bi racemic hoa.

Phan t& limonen con goi 1a dipenten vi c¢6 thé xem limonen nhu 2 phéan ti
penten déng vong v6i nhau.

2.2.2. Tinh chét chung cta monoterpen 1 vong
— Phan tng cong hop.
Cong hgp vé1i HX ( X = Cl, Br ,HO")

Cl
+2 HCI - .
Cl
AN
Limonen 1,8-Dicloro-p-mentan
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Cong hgp v6i halogen:

Br
Br
+2Bry -
Br
NS
' CH,Br
Limonen 1,2,8,9-Tetrabromo-p-mentan

— Phan ting oxy hoa:

vo,  Clorophyl 1500C @0

o-Terpinen Ascaridol 2,3-Epoxy-cineol-1,4

2.2.3. Céac dan xuét ctia monoterpen 1 vong (Terpenoid 1 vong)

a. Alcol vong no

OH
OH J
2
4 4 ,OH
8

Menthol Carvomenthol cis-Terpin-1,8
3-Hydroxy-p-mentan 2-Hydroxy-p-mentan 1,8-Dihydroxy-p-mentan
— Menthol.

Menthol
3-Hydroxy-p-mentan

Menthol 1& thanh phan chu yéu trong tinh dau bac ha (Mentha
piperita ). Menthol ¢6 tinh quang hoat. Trong thién nhién chi
ton tai dang (-) menthol.

Menthol 6 dang két tinh néng chay & 34°C.

Nhém OH ctia menthol ¢6 thé bi ester héa tao ester va oxy héa
tao menthon (p-mentanon-3).

Menthol c6 nhiéu ting dung trong dugc pham, thuc phdm. Menthol
dudc chiét xuit ti tinh dau bac ha hoéc tdng hop héa hoc.

— Téng hop menthol

Khti héa thymol (tit phan ting ctia alcol iso -propylic v6i m -cresol c6 xtc tac acid)

CH, CHs CH,
@ + (CHz),CHOH +3H,
> _—
OH HyS04 OH Xic téc OH
CH; CH, CH; CH,
m-Cresol Thymol Menthol
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— Dong phan cia menthol

Menthol ¢6 3 carbon khéng d6i xiing sé ton tai 8 déng phan quang hoc, 4
bién thé racemic. Néu hinh dung méit phdng vong cyclohexan 1a dudng thing dam
nidm ngang, 8 d6i quang c6 thé trinh bay nhu sau:

Hs (I)H i CH;, H  CH(CHy), CH, H H CH, OH CH(CH,),
l?, 3$_'$4 e 3l 4l s 3(|:,, 4&, 1(|:. 30 4é,
I I | I I | | | |
H H CHCHy), H OH H H OH CHCH), H H H
Menthol iso-Menthol neo-Menthol neoiso-Menthol

MB3i cong thiic déu 6 déi quang (461 guong). Néu 14y nhém isopropyl lam chuén:
Menthol:
Nhém CH (CH,), c6 vi tri trans véi ca 2 nhém CH, va OH.
neo-Menthol:
Nhom CH (CHs), c6 vi tri trans v6i nhém CH; va cis v6i nhém OH
iso-Menthol:
Nhom CH (CHs), ¢6 vi tri cis v6i nhém CH, va trans v6i nhém OH.
neoiso-Menthol:
Nhém CH (CH,), c6 vi tri eis v6i véi ca 2 nhém CH, va OH.

C6 thé minh hoa cac dong phén trén theo c&u dang ghé cia vong cyclohexan:

* *
/ : Z CH(CH
cmm&cmcm)z . [on (CHy),

Menthol (e,e.e) CH; iso-Menthol (e,e,a)
* *
CH, m CH(CH,), N\ CH(CH),
* * *
OH CH, OH
neo-Menthol (e,a,e) neoiso-Menthol (e,a,a)

Phan ting ester héa vao menthol phu thudc vao cdu hinh cia nhém OH. Téc
do xay ra nhu sau: Menthol > iso-Menthol > neoiso-Menthol > neo-Menthol.

Diéu d6 chiing t6 nhém OH cau hinh equatorial dé xay ra phan ting ester héa.
Oxy héa menthol va neo-menthol tao thanh menthon (dong phan trans).

Oxy hoéa iso-menthol va neoiso-menthol tao thanh iso-menthon (d6ng phan cis).

e CH, e
CHSN\CH(CHQZ NCH(CHQ2
€
\ = = a 1 \
trans O 0) CH,4 c1s (0]
Menthon CHjy CH; 1so-Menthon
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— cis-Terpin

Terpin ¢ dang két tinh khong mau, khéng mui. Hai nhém

OH
OH cua 1,8-dihydro-p-mentan & vi tri cis goi 1a cis-terpin-1,
8. Terpin ¢6 ngdm modt phan ti nude goi 1a terpin hydrat, c6
OH t % = 115-117°C dudc quy dinh 1a loai duge dung.

Terpin dé dang m&t mét phan ti nudc dé tao o-terpineol
hoac cineol (eucalyptol), ngoai ra con tao B-terpineol va
limonen.

cis-Terpin-1,8
1,8-Dihydroxy-p-mentan
Terpin dugc tong hgp ti a-pinen hosc tit 1,8-dicloro-p-mentan.

Terpin duge dung lam thudc ho nho tac dung long dam, sat
trung ho hap.

— Cineol -1,8 (Eucalyptol).

Cineol ¢6 thé c6 2 loai, cineol -1, 4 va cineol-1,8.

CH, . L. .
Cineol-1, 8 la thanh phan chu yéu cua tinh dau
Eucalyptus (tinh diu tram, bach dan). Loai nuéc tu
terpin -1, 8 ciing thu dugc cineol-1,8.
CH; CH, C6 thé xem cineol 13 mét ether ndi phan ti c6 cdu tric
, loai bicyclo ¢6 carbon chung va mot nguyén ti carbon
Cineol-1,8 R N N P R R
trén mot mach cau duge thay thé bang nguyén tu oxy.
Cineol c6 tac dung sat trung ducng hé hap.
CH
CH, 3 CH,
OH _H,0 s 0
LAl _
= CH,
OH cHy” T CH,
CHy” TCH,
cis-Terpin-1,8 Cineol-18
1,8-epoxy-p-mentan
p-Mentandiol-1,8 1,3,3-trimetyl-2-oxabicyclo[2.2.1]octan
— Ascaridol
CH, Ascaridol c¢6 cong thiic phan ti C,,H,;0,. Néu cineol

la oxyd thi ascaridol la peroxyd. Ascaridol cé trong
@ tinh d4u giun.

Ascaridol dugc tao thanh khi chiéu 4nh sang vao a-

CHy CH;, terpinen c6 xtc tac clorophyl. Phan tdng theo co ché
Ascaridol goc tu do.

1,4-Epidioxy-2-p-menten Khu héa ascaridol ¢6 xtc tac tao thanh terpin -1,4.

Ascaridol dudc st dung 1am thudc tdy giun.
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b. Alcol c6 1 lién két doi.

La nhiing monoterpenoid 1 vong khéng no.

09 Y R

a-Terpineol  B-Terpineol y-Terpineol Terpineol-1 Terpineol-4 Piperitol

Terpineol dugc diéu ché ti terpin.

OH
H3PO4 + Hy0
R ——
OH OH
cis-Terpin a-Terpineol

2.3. Monoterpen 2 vong (bicyclo)

Cong thtic cdu tao cé ban cua cac monoterpen 2 vong c¢6 cac loai sau:

D0 d g

Caran Thuyan Pinan Camphan Iso-Camphan Fenchan Iso-Bornilan
Chia monoterpen 2 vong thanh 3 loai phu thudc va d6 16n cia vong thi hai.
Loai 1: Vong 6 canh ngung tu véi vong 3 canh c¢6 caran va thuyan.

Loai 2: Vong 6 canh ngung tu v6i vong 4 canh ¢6 pinan.

Loai 3: Vong 6 canh ngung tu v6i vong 5 canh c6 camphan, iso-camphan,
fenchan, isobornilan.

C6 thé goi tén theo danh phap IUPAC cta céc chét trén nhu sau:

Caran 3,7,7-trimethyl bicyclo[4.1.0]heptan
Thuyan 1-isopropyl-4-methylbicyclo[3.1.0]heptan
Pinan 2,6,6-trimethylbicyclo[3.1.1]heptan
Camphan (Bornan) 1,7,7-trimethylbicyclo[2.2.1]heptan
isocamphan 2,3,3-trimethylbicyclo[2.2.1]heptan
Fenchan 1,3,3-trimethylbicyclo[2.2.1]heptan
isobornilan 2,7,7-trimethylbicyclo[2.2.1]heptan

Trong cac loai hgp chat nay thi nhém hgp chit thudc diay pinan va camphan
c6 nhiéu tng dung vé ly thuyét ciing nhu thuc té.
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2.3.1. Nhébm pinan

Pinan khéng tén tai ¢ dang tu do trong thién nhién. Hgp chat chua no cé
mot noéi déi ciia pinan 1a pinen. Pinen cé nhiéu ting dung.

— Pinen
Pinen c6 2 loai: a-Pinen (2,6,6-trimethylbicyclo[3.1.1]hepten-3®).
B-Pinen (6,6-dimethylbicyclo[3.1.1]hepten-2"?).

10 10
2 2 2| 2| 3
1 3 1 3 1 3 1
L = 4 2, =
4
7 6 ! 6
5 5 5 9 5

o-pinen B-pinen
Pinen la thanh phin chu yéu cua tinh diu théng. a-pinen chiém 65-90%,
B-pinen chiém 5-20%.

Diéu ché: nhua thong + Na carbonat dem cat kéo theo hoi nuée thu duge
tinh d4au thong. C4t phan doan tinh d4au théng thu dudc a-pinen va B-pinen.

Tinh chdt cia pinen:

— Phan tng cong hop:

Br
+ Brp Br
—_

a-Pinen 2.3-Dibromopinan
OH
+2 H20 , H
_—
C6 qué trinh chuyén vi Wagner OH
a-Pinen cis-Terpin-1,8
— Phan ting oxy héa.
CH,
OH 4 Lo COOH COOH
COOH COOH
_— —_— >
KMnOy [O] NaOBr Bry, Cr03 COOH
o-Pinen Pinenglycol Acid Pinonic Acid Pinic Acid cis-Norpinic
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— Oxy héa B-pinen:

COOH
CH, OH

KMnOy4 -HCOO
B-Pinen Acid Norpinic Norpinon
2.3.2. Nhém Camphan.
Dan xuat quan trong cua camphan (bornan) 14 Camphor va Borneol.

— Camphor 1,7,7-trimethylbicyclo[2.2.1]heptanon-2

10 CH3
6 1 C;/O
5 Py =

Ca;phor Camphor .
Dang phing Dang 1ap thé

Tinh chdt ciia camphor.
Camphor 14 chét rdn néng chay & 179°C, c6 tinh quang hoat. Camphor c¢6 2 nguyén
tli carbon bat dé1 xiing (1 va 4), nhung chi c6 mét cip do1 quang va mot racemic.

(+)Camphor va (-)Camphor c6 trong tinh dau long ndo Cinnamomum
camphora, thu dudge bang cach cit kéo theo hoi nuée. (¥)Camphor thu dude bang
phuong phép téng hop tit Camphor a-pinen.

Camphor tao oxim. Chung cit camphor c6 mat cuaa ZnCl, hoic P,0; sé tao
thanh p-cymen. Tt camphor c6 thé tao thanh borneol.

H;C_cH, CH,—CHs
C CH,

(-) Camphor

(+) Camphor

H;C CH, H;C CH,4

H

HO
(+) Borneol (-) iso-Borneol (+) iso-Borneol (-) Borneol
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— Borneol
Borneol 14 alcol no ctia bornan (camphan).
C4u truc 1ap thé cua borneol va isoborneol:

Borneol ¢6 c&du hinh endo. Nhém gem-dimetyl & phia trén mit phing vong
cyclohexan. Nhém OH nim phia dusi mat phing doé.

iso-Borneol c6 cdu hinh exo. Nhém gem-dimethyl vA nhém OH déu 6 phia
trén mit phiang cua vong cyclohexan.

endo OH
Dang phing Dang lap thé
— Acid camphorsulfonic
C6 thé sulfon héa camphor tao thanh acid.

Su sulfon héa x4y ra 6 vi tri 10 hodc vi tri 8.

CH,—CHs H, H2SO3
CH,SO,H
C§O C§O
Acid 10- Camphorsulfonic Acid 8- Camphorsulfonic

— Téng hop Camphor ti o-pinen
Téng hdp camphor cé céc giai doan: tit a-pinen qua cac giai doan tao

bornylclorid, tao camphen, tao iso-bornylacetat, tao iso-borneol va cudi cung la
camphor.

Cl .
_CIl- + + CI
HCl Cl . >
- 159 “ -HCI

o-Pinen Chuyén vi Wagner Bomylclorur
CH,
OOCH —0
@ HCOOH @/ +NaOH OH {0}, @
-HCOONa -H0
Camphen bornylformiat Borneol Camphor

C6 thé téng hgp camphor tit a-pinen qua giai doan tao camphen. Oxy héa a-
pinen béng titan oxyd tao thanh camphen. Tit camphen tdng hdp camphor.
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3. SESQUITERPEN (C;Hy);

Sesquiterpen c6 3 don vi isopren.

3.1. Phan loai
Sesquiterpen khong vong c6 4 lién két dai.
Sesquiterpen 1 vong cé 3 lién két doi.
Sesquiterpen 2 vong (bicyclo) ¢6 2 lién két doi.
Sesquiterpen 3 vong (tricyclo) c¢6 1 lién két dai.

3.2. Cac hgp chat sesquiterpen

3.2.1. Sesquiterpen khéng vong

Farnesen C;H,,, ton tai 2 dang déng phan a va p.

Cac dan xuit c6 oxy cua farnesen 1a Nerolidol, Farnesol, acid Farnesenic.

N AN AN
OH
N HOCH, HOOC_
| | |

Nerolidol Farnesol Acid farnesenic

.3.2.2. Sesquiterpen 1 vong

C6 cac khung co ban Bisabolan, Eleman, Humulan, Germacran.

55 50,

Bisabolan Eleman Humulan Germacran
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Cac sesquiterpen c6 khung bisabolan 1a bisabolen (C,;H,,), Zingiberen (C,;H,,),

Bisabolen c6 3 dong phan do khac nhau vé vi tri cta lién két doi.

a-Bisabolen -Bisabolen v-Bisabolen Zingiberen

3.2.3. Sesquiterpen 2 vong: Bicyclosesquiterpen.
Sesquiterpen 2 vong c6 cac chat nhu Cadinen, Selinen, Azulen
Cadinen

Hai cong thiic ddng phan c6 thé cé:

o-Cadinen B-Cadinen
Selinen
Cé 2 dong phan.
a-Selinen B-Selinen

Cac dan xuit chia oxy ctua salinen 12 Eudesmol va Santonin.

o-Eudesmol B-Eudesmol v-Eudesmol Santonin
Guaiazulen

Phén 16n cac tinh dau déu chia ciac hop chat c6 mau xanh hodc tim. Cac
chat mau d6 c6 khung azulen va sesquiterpen la guaiazulen. Dan xu4t chtia oxy
cua guaiazulen 1a guaiol.

Q.

Azulen Guaiazulen Guaiol
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4. DITERPEN (C;Hy),
Diterpen c6 cong thic phan ti (C5Hg) 4 gom 4 don vi isopren.

C6 2 loai diterpen: Diterpen khong vong va diterpen vong

4.1. Diterpen khong vong

Phytol

Phytol 14 dan xuét chiia oxy cua diterpen khong vong cé cong thic phan tu
CyH,00, 12 chat 16ng, nhiét do so6i 145°C/ 0,03mmHg. Phytol c6 1 lién két doi va

mot chiic alcol bac nhat. Thuy phan chlorophyl thu duge Phytol. Phytol 14 mot
phéan cdu tric cua vitamin E va vitamin K. Céng thtic cdu tao cua Phytol nhu sau:

> * CH,OH
1
" 11 7 N
Phytol

(2E)-(7R,11R)-3,7,11,15-Tetramethyl-2-hexadecen-1-ol

Phytol c6 2 nguyén ti carbon khéng déi xtung (7 va 11) va mot noi doi &
carbon 2 va 3. Phytol thién nhién cé géc quay cuc bén phai (+)va c6 cdu hinh D 6
ca 2 nguyeén tu carbon khong déi xting (Weedon, 1959), nhung theo Djerassi, 1959
thi chi C, méi ¢6 c&u hinh D.

Trong cong thic cdu tao cua vitamin K va nhém vitamin E ¢6 goc phytyl.

0]

CH,4 261 Phytyl
SO tom e

CH,-CH=C~(CH,);~CH-(CH,);-CH—(CH,),-CH(CH,),
0

Vitamin K | (2-methyl-3-phytyl-1,4-naftoquinon)

Day vitamin E thudéc nhém tocopherol gom 2 thanh phan cdu tao la croman
va goc phytyl da hydro héa.
cH, g0i Phytyl:ii hydro héa
HO g C|H3 §H3 -
(CH,);~CH-~(CH,);-CH~(CH,);-CH(CHj),
CH,

CH; 0
CH,
(*) a-Tocopherol ( thugc nhém vitamin E )

4.2. Diterpen vong

Diterpen 3 vong déu c6 khung carbon 1-methyl-7-isopropylphenanthren da
hydro hoa.
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AN
CH,4
Khung carbon cia tricycloditerpen

Céac diterpen vong loai nay gom cé: acid abietic, acid sapietic, acid neo-abietic,
acid palustric, acid pimaric, acid iso-pimaric. Ching déu 14 nhiing hop chat c6 2 néi
do6i c6 vi tri khac nhau. Chitic acid tai nguyén ti carbon s6 1 cua vong.

Acid abietic 1a dAn xudt chia oxy tiéu biéu cta diterpen 3 vong (tricycloditerpen).

Acid abietic c6 trong thanh phan cta collophan phé thai khi chung c4t nhua
thong. Acid abietic 12 chit ran néng chay 6 170-174°C.

CH COOH
COOH 3
CH CH
CH 3 3
3 g
N
. _ CH . . CH,4
Acid Abietic CH; Acid Sapietic 3 Acid neo-Abietic
CH COOH
3 CH;, COOH CH, COOH
CH ~
s /3 CH=CH, CH, cH
CI\{ ~CH -
. _ CH;, 3 “CH=CH,
Acid Palustric Acid Pimaric Acid iso-Pimaric

5. TRITERPEN (C;H,);
Triterpen c6 céng thic phan ti (C;Hg)e Chat tiéu biéu thudc triterpen la
squalen.

Squalen c¢6 ciu tric khong vong, c6 6 lién két doi. C6 4 don vi isopren, trong
dé6 c6 2 don vi isopren két hgp véi nhau theo "du6di" va "du6i". Cong thiic cau tao
nhu sau:
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Squalen c6 trong mot s6 tinh d4u thuc vat va dau 6 liu.

6. TETRATERPEN (C;H,);

Tetraterpen c6 cong thiic phan ti (C;Hg)s gom 8 don vi isopren. Tetraterpen
c6 dang vong va dang khong vong. Carotenoid thudc loai tetraterpen.

6.1. Carotenoid

Nhiing hgp chat thudc day caroten goi 1a carotenoid c6 cong thiic cdu tao
nhu sau:

dudi

H CH; H! CH H/H H
/

H H
NN NN AN A
H H H H/ H CHy H CH; H

dudi

2 don vi isopren trung tam
Khung carbon ctia carotenoid c¢é cdu tric polyisopren.

Vé cau tao cac carotenoid, phan trung tAm 12 mach dai carbon lién hop gém
4 don vi isopren ma tam 1a diém két hgp "duéi" va "duoi " véi nhau cua 2 don vi
isopren.

O 2 dAu mach trung tam la 2 géc R. C4u tao ctia goc R c¢6 thé ca hai déu la
mach hd, ca hai déu mach vong hoéac goc nay 1a mach hé thi goc kia 1a mach vong.

Carotenoid 1a cac chat mau thuc vat hodc dong vat ¢c6 mau vang hoac vang
cam caroten va lutein két hop véi chlorophyl. Khi két hop véi chlorophyl,
carotenoid c6 tac dung nhu 12 mot chat nhay cam quang hoéa. Trong cac loai ndm
khong chtia chlorophyl thi mau ctia ndm 14 mau cua cac carotenoid. Carotenoid
tan dudc trong dau, md vi vay cac lipid va cac lipoid déu c6 mau vang nhat.

Carotenoid két hop véi acid sulfuric dam dic va véi dung dich SbCl, trong
cloroform tao mau xanh dam (Phan tng Carr -Price). I,J’ng dung phan tng Carr -
Price dé dinh lugng carotenoid.

Mot sb carotenoid 14 hydrocarbon nhu caroten, mot sé khac 14 dan xuat chiia
oxy cua caroten nhu xanthophyl, acid carotenoid , ester ciia xanthophyl.
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6.1.1. Caroten

Caroten c6 cong thtic phan ti C,Hs;. C6 cac dong phan o ,B ,y, & va e-
caroten. Caroten chiét dugc ti ct ca rot, vi vy hop chat nay dau tién cé tén goi la
carotin sau nay d6i thanh caroten. Caroten chiét tit ca rot c6 15% dong phan o,
85% dong phan B va khoang 0 - 1% dong phan y-caroten.

— fBCaroten

B -Caroten c6 nhiét @6 néng chay 184-185°C, chtia 11 lién két déi va chia 2
vong B-ionon trong phan ti. Khong quang hoat.

Khung B-ionon
H CH;l H CH; H H H I

1 H
AN N AN AN AN AN AN AN AN
H H H H H CH, H! CH, H

B—Caroten Khung B-ionon

C6 thé viét dudi dang:

Khi tiép xudc ngoai khong khi B -caroten bi oxy héa va chuyén thanh mau
tim, mau dic trung cta vong B-ionon.

H CH;

Phan t& B-ionon

— a-Caroten

a-Caroten 13 déng phan ctia B-caroten, néng chay 187-187,5°C.

a-Caroten dé chuyén thanh B-caroten. Trong phén ti a-caroten cé vong o-
ionon va vong B-ionon.

a-Caroten c6 mot carbon khong d61 xiing nén a-caroten quang hoat va quay phai.

Khung B-ionon
i H CHy H

i A N
|

HJH
R

N AN
a—Caroten
o—Caroten
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— y Caroten

Nhiét d6 néng chay 176,5°C, khong quang hoat. C6 12 lién két d6i. Trong
phan ti c6 mot vong B-ionon.

C6 thé xem phan ti y-caroten gom mét ntia phan ti B-caroten va mét nia
phan ti licopen két hgp lai véi nhau.

Khung B-ionon

H CH;! H CH; H H H H H |
A T S 2 T 4z
H H H CH; H CH; H
y —Caroten MGt nita phan ti Licopen

y—Caroten

6.1.2. Licopen

Coéng thtc phan ti C,,Hs,, c6 13 lién két do6i trong phan ti. Licopen 1a mau
cua ca chua. Phan ti khong quang hoat va khong cé vong ionon.

Licopen

6.1.3. Vitamin A
Cong thiic phan ti C, H;,0.

Céac vitamin A c¢6 ngudn goc tit B-caroten, nhu 14 mot niia phén ti p-caroten va
chita nhém chiic alcol. Vitamin A, va A, khiac nhau mot lién két d6i 6 trong vong.

Vitamin A Vitamin A ,
Vitamin A con goi 14 Retinol vi né c¢6 thé thu duge khi khii héa Retinal.
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Cac caroten con goi 1a tién sinh t& A. C6 thé minh hoa su chuyén hoa
Licopen cé trong ca chua thanh vitamin theo so do:

a—Caroten

NN

Vitamin A 4

7. POLYTERPEN

7.1. Cao su thién nhién

Cao su thudc loai polyterpen c6 cong thiic phan ti (C;Hg),. Cao su thién
nhién duge trich ly tt ma cao su. Trong mu cao su c6 hydrocarbon (90-95%),
protein, duong, acid béo va nhua. Thém acid acetic hodc acid formic vao mu cao su
thi cao su déng vén lai va tach ra khéi dung dich. Ep, déng khuén va sdy kho
bang khéng khi hodc hun khéi thu dude cao su thé.

Cao su tu nhién la polyisopren c6 cdu hinh cis. Cao su thién nhién mém,
dinh ké&t va dé héa nhua khi c6 nhiét d6. Tinh dan héi va tinh déo cuaa cao su thién
nhién thap. Cao su thién nhién phin 16n hoa tan dugdc trong dung méi hiiu co nhu
benzen, eter, eter ddu héa. Phan khong tan 1a cac protein khong tinh khiét. Cao
su khong tan trong aceton, methanol. C6 moét s6 nhya nhu nhua két (gutta-
percha) c6 thanh phan gidng cao su thién nhién nhung c6 cdu hinh trans.

- H,—CH CH,—CH CH,—
CH, ,Ch—CH, s 2, /2 (Cao su thién nhién

c=C C=C /C:C .
CHy” “u CHy” ‘g CHj; N (dang cis)
CH, CH~CHx__ M cn, CH,—
\C:C/ ,C— C\ \C: C/ Nhuya két ( gutta-percha)
—CH2/ \H CH; CHz—CHz/ \H (dang trans )
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Tién hanh luu héa cao su thi tinh ch4t 1y héa cta cao su thay d6i phut hgp
véi yéu cau st dung. Pun cao su v6i mot lugng nhd luu huynh thi cao su bi luu
héa. Cao su luu héa c6 do dan hoéi t6t hon cao su thién nhién. Cao su luu héa
khoéng hoa tan trong dung méi hiiu co. Su luu héa cé tac dung néi mang cac mach
cao su lai v61 nhau.

Su luu héa c6 thé tang nhanh hon va thuc hién & nhiét d6 binh thudng bing
cach st dung thém cac chat xtdc tién sy luu héa chtia luu huynh va nito nhu
diphenylguanidin, tetramethylthiuramsulphid, Kém dimetyldithiocarbamat va
mercaptobenzothiazol.

HN—C/NHCGHS i il il il N
=C__ (CH3),N-C-S-S=C-N(CHjy), (CH;),N-C-S Zn S-C-N(CH,), >—sH
NHC6H5 S

Diphenylguanidin =~ Tetramethylthiuramdisulphid K&m dimethyldithiocarbamat Mercaptobenzothiazol
7.2. Cao su t6°ng hop

Nhiéu céng trinh nghién ctiu téng hgp cao su thién nhién nhung khé thuc hién
c&u hinh cis. Nhiéu loai cao su tong hgp da dugde san xuét va ting dung réng rai.

— Cao su Buna

Polymer héa butadien c6 natri thu dugc cao su Buna. Thuc hién phan tng
dong trung hgp gitia butadien va vinylcyanur thu dugc cao su Buna N. Cao su
Buna S 14 san phdm déng trung hop gitia butadien va styren.

— Cao su Butyl

Déng triung hgp isobutylen v6i mét lugng nhd isopren thu duge polyisobutylen
goi la cao su Butyl.

— Neopren

Khi qua dung dich déng (I) clorid trong amoni clorid, acetylen bi dimer héa
thanh vinylacetylen. Vinylacetylen cong hgp v6i HCl thu dugc cloropren (2-
clobutadien-1,3). Trung hgp cloropren thu duge chat cao phan ti goi 1a neopren.

7.3. Cao su silicon

Cao su silicon ¢é thanh phan cau tao:
— Si(CH,),—O—Si(CH,),~O—Si(CHj,),~O—
Diéu ché cao su silicon bang cach tac dung cac sdn phidm thay phan cua
dimethyldiclorosilan (CH,),SiCl, v6i cac chat c6 kha ning luéi héa va téng trong

luong phén ti. Cao su silicon c6 tinh cach dién cao, khéng bi thay d6i khi tiép xtc
v6i anh sang, khong tac dung véi acid va kiém.
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BAI TAP
1- Chat A c6 tén g()i theo danh phap TUPAC la 1-methyl-4-isopropylcyclohexadien-1,
5. Danh d4u dé chi rd chat A thudc loai terpen nao:
a/ Monoterpen khéng vong.
b/ Monoterpen 2 vong.
¢/ Diterpen.
d/ Sesquiterpen.
e/ Monoterpen 1 vong

2- Viét cong thiic cau tao cac hgp chat sau day va doc tén chiing theo danh phap
IUPAC

a- Citral a (geranial) e- Nerol

b- Citral b (Neral) f- Terpin

c- Citronellal g- Cineol

d- Geraniol h- Camphor.

3- T citral a hay viét cAc phan ting diéu ché a-ionon va B-ionon. Giai thich co ché&
cua phan tng.

4- Trinh bay cac dang déng phan quang hoc cia menthol.

5- Panh d&u dé chi r6 tén goi ding cta chit c6 cong thiic c6 cau tao sau
a- o— pinen
b- g pinen
c-1,7,7-trimethylbicyclo[3.1.1]Thepten-3
d-2,7,7-trimethylbicyclo[3.1.1]hepten-:
e-2,6,6-trimethylbicyclo[3.1.1]hepten-Z
g-1,7,7-trimethylbicyclo[3.1.1]hepten-.
f-1,7,7-trimethylbicyclo[3.1.1]hepten--

6- Cac cong thic c¢6 ky hiéu a,b,c,d,e,f, g dudi da y:
a b c d e f g

— Cong thiic nao la camphan?
— Cong thiic nao la pinan?

— Gén thém mot nhom OH vao céng thiic nao ¢ trén thi thu duge borneol?

172
http://tieulun.hopto.org



Chuong 39
STEROID

MUC TIEU
1. Nam duoc cGu tao cua steroid, thé vao 5ava 5.
2. Biét cach phan loai cdc steroid.

Steroid 12 mot nhom hgp chat c6 cdu tric tusng tu nhau ¢6 trong thuc vat va
dong vat. Steroid bao gom cac loai hgp chat nhu sterol, vitamin D, acid mat, cac
hormon sinh duc, cac hormon tuyén thugng than, cic hydrocarbon giy ung thu va
mot s6 sapogenin.

Steroid 14 nhiing hgp chat c¢6 khung carbon: cyclopentanoperhydrophenanthren (I).

R
o
P 7

8 9
Khung carbon cua steroid 1,2-Cyclopentenophenantren Hydrocarbon Diels

I I

Theo Diels (1927), néu dehydro héa cac steroid ¢ xtc tac Selen (Se) & 360°C
thi tao thanh mot hydrocarbon thom la 3'-metyl-1,2-cyclopentenophenanthren goi
1a hydrocarbon Diels (III). Vi vay con c6 thé xem céc steroid nhu 1a cac hgp chét
c6 ngudn géc cta hydrocarbon Diels. D6 14 nguyén téc Diels trong cac phuong
phap phén loai va dinh nghia steroid.

Cac loai steroid khac nhau do c6 cac nhém thé& khac nhau hoéc vi tri cac lién
két do6i khac nhau trén khung steroid.

Tuy thudc cAc nhém thé cé trén khung 1,2-cyclopentanoperhydrophenanthren
ma c6 cac khung steroid no nhu:

scaliccaleca

Steran (Gonan) Estran Androstan
Pregnan Cholan Cholestan
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1. DANH SO TREN KHUNG STEROID

Khac v6i cach danh so trén vong phenanthren, danh sé trén khung steroid
dugec quy dinh théng nhat nhu trén céng thtic I. Néu trén khung steroid cé cac
mach carbon thi danh sé lan lugt tiép theo cac nguyén ti carbon trén mach
carbon dé theo quy dinh.

Panh s6 trén khung Cholestan
2. CAU HINH VA DANH PHAP CUA KHUNG STEROID
Khung steroid c¢6 6 nguyén ti carbon bat déi xtng (5, 8, 9, 10, 13 va 14) do
do6 c6 2°= 64 dong phan quang hoc. Khung steroid cé cac vong 6 canh A, B, C va
vong 5 canh D.
Vong B va C luén c6 vi tri trans véi nhau. Cac vong A /B, C/D c¢6 thé cis hoic
trans véi nhau. Cac khung steroid no cé nguén géc thién nhién chia lam 2 day:

Cholestan Coprostan

A/B trans A/Bcis

B/C trans B/C trans

C/D trans C/D trans

Day 5o hodc day normal Day 5p hoac day allo

— Day Cholestan: vong A/ B 6 vi tri trans.

— Day Coprostan: vong A /B 6 vi tri cis.

— Trong ca 2 day dé cac vong B /C va C /D déu cé vi tri trans véi nhau.

— Céc nhém methyl & vi tri 10 va 13 luén luén & trén mit phing caa vong
va biéu dién bang dudng lién nét (hoic dudng dam nét).

— Trong day cholestan nguyén ti H hydro tai carbon C; 6 phia du6i mét
phang, biéu dién bang dudng roi nét. Cadu hinh carbon nay goi 1a cdu hinh
50.. Nhém methyl 6 vi tri 10, nguyén ti H hydro & vi tri 5 c¢6 cdu hinh
trans.

— Trong day coprostan, nguyén tu hydro H ¢ vi tri C; c6 vi tri cis (6 trén
mét phang vong) so v6i nhém metyl CH; 6 C,,, dugc biéu dién bang duong
lién nét (dam nét) va c6 cau hinh 5p.
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— Cac nguyén tu hydro trén Cg va Cy ludn c6 vi tri trans véi nhau. Nguyén
ti hydro 6 C,, vA nhém metyl CH, 6 vi tri 13 luén c6 vi tri trans.

— Mach nhanh R gén vao C,; 6 trén méat phéng, cing vi tri cis v6i 2 nhém
CH,; 6 vi tri 10 va 13.

Nhiing steroid 1a dan xuat ctia cholestan c6 tén goi hop chat normal (day normal).

Nhiing steroid 14 dan xuit clia coprostan c6 tén goi hop chat allo (day allo)

3. CAU HINH VA DANH PHAP CAC NHOM THE TREN KHUNG STEROID
— Nhém OH alcol 6 vi tri C,. Vi du: phan ti Cholestanol va Cholesterol.

Nhém OH & trén mat phing vong, cé vi tri cis so v6i nhém metyl CH; & vi tri
10 thudc c&u hinh B.

Nhém OH & phia dusi mat phéng vong thudc cdu hinh o hay epi.

Cac sterol thién nhién déu c6 nhém OH véi cdu hinh B, chiing thudc day p.
— Tiép dau ngii B ludn chi vi tri cia nhém thé § trén mit phing vong.

— Tiép d4u ngii epi chi déng phan epimer do nghich dao c4du hinh tai carbon C3.

Cac hgp chat steroid thién nhién c6 c4du hinh tai bat ky trung tam bat doéi
trén khung steroid khac véi cadu hinh caa C; (c6 sy dao ngude cadu hinh) thi goi 1a
hgp chat iso

3a
HO"
4. CAu DANGCOR'STEROID 3~ Cholestanol

Cac vong cyclohexan trong khung steroid déu c6 cadu dang "ghé ".

Cholestan va coprostan c¢6 cdu dang nhu sau:

II

Cholestan & i Coprostan
A/B trans € A/B cis

Trong cdu dang cholestan, nhém CH, 6 C,, va H6 C;; H6 Cs va H 6 Cy ;
nhém CH, 6 C,; va H 6 C,, déu c6 huéng axial (a).
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Trong cidu dang cua coprostan nhém CH, 6 C,, c6 huéng axial (a) va va H 6
C; c6 huéng equatorial (e); H § Cg va H 6 Cy ; nhém CH,; 6 C,; va H & C,, déu c6
huéng axial (a). C4c huéng cidu dang c6 dnh hudng dén kha ning phan tng:

— Nhém thé va hydro c¢6 huéng equatorial bén hon huéng axial. Trong dung
dich kiém alcol bac hai dang vong c6 huéng equatorial chiém nhiéu hon
trong hén hgp can bang. Tuong tu, khi khii héa ceton da vong bing Na
/C,H;OH thi déng phan ciu dang equatorial ctia alcol dudc tao thanh
nhiéu hon.

— Su can bang cua cac sterol trong dung dich natri etylat & 180°C nhu sau:

Cholestanol {3 (e)} 10% Epi Cholestanol {3a. (a)}
(5a -Cholestanol-3 -ol) < 90% (5 a. -Cholestanol-3a. -ol)
Coprostanol {3p (a)} 90% Epi Coprostanol {3a (e)}
(5B -Cholestanol-3f -ol) m (5B -Cholestanol-3a. -ol)

— Nhém -OH alcol va nhém -COOH ¢6 huéng equatorial (e) bi ester hoéa
nhanh hon huéng axial (a). Tuong tu khi thuy phan cac ester, nhém
acyloxy c6 huéng equatorial xay ra nhanh hon huéng axial.

— Céac alcol bac hai c6 huéng axial (a) dé bi oxy héa hon huéng equatorial.

5. STEROL (Sterin)

Sterol c6 trong md va dau thuc vat, 14 nhiing chat két tinh. Trong phan tu
chiia chitic alcol. Sterol ton tai dang tu do hoic dang ester véi cac acid béo cao.

Cholesterol, cholestanol, coprostanol (coprosterol) 1la nhiing sterol dong vat
(zoosterol).

Ergosterol , stigmasterol 1a nhiing sterol thuc vat (phytosterol).

Cé6 nhiing sterol tach dugc tit nAm, méc goi 1a cic sterol vi sinh vat.

5.1. Cholesterol

Cholesterol ¢6 cong thiic phan tu Cy,H,0, 1a tinh
thé, nhiét d6 néng chay & 149°C, quang hoat
[olp= - 39°.

Cholesterol c6 trong mat, trong dau gan c4, trong
nio by, trong cot sdng. Lanolin, chat béo trich ly
ti gb 1a hdon hgp ester cholesteryl palmetat,
Cholesterol stearat va oleat.

Trong phan ti c6 mot lién két ddi 6 C,=C; .
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Cac phan ting mau déc trung cua cholesterol:

— Dung dich cholesterol trong cloroform véi acid sulfuric tao mau d6 (phan
tng Salkowski) .

— Dung dich cholesterol trong cloroform tac dung véi hén hgp acid sulfuric
dam dic va anhydrid acetic cho mau xanh 14 ciy (phan ting Liebermann -
Burchard).

Cholesterol c6 phan ting cua nhém OH alcol:
H>-Pt CrO3 Zn-Hg HCI

Cholesterol 2—> Cholestanol Cholestanon ————» Cholestan
Cong hydro Oxy héa Khir héa

Cholesterol giii vai trd quan trong trong su hinh thanh ciu tric té& bao va
cac kich thich t6 (hormon). Vi khong tan trong nudc, cholesterol néi két véi
lipoprotein LDL (low-density lipoprotein) va HDL (high-density lipoprotein) dé
luu hanh trong mau. LDL c¢6 nhiém vu chuyén cholesterol téi céc t€ bao, HDL
chuyén cholesterol vé gan dé bai tiét. Vay khi lugng LDL nhiéu hon HDL thi ty 1é
cholesterol trong mau sé tang lén gy céc triéu ching bénh tim mach nguy hiém .

5.2. Ergosterol

Cong thtic phan ti Cy,H,,0, nhiét d6 néng chay
163°C, quang hoat, [o]p=-130°.

Cé6 3 lién két do1 tal C5=C6; C7=CB va CQZ=C23'
Ergosterol tao ester v6i acid.

Khti héa ergosterol tao ergostanol Cy,sH,,0.

Ergosterol Oxy hoéa ergostanyl acetat, lién két o tai Cy=C,; bi
cat dut va tao thanh acid 3p-hydroxynorallocholic.

Nhém OH alcol ctia ergosterol cé thé bi oxy héa
tao thanh ceton.

Ergosterol 12 tién vitamin D.

5.3. Vitamin D

Duéi tac dung ctia 4nh sang, ergosterol hdp thu tia ti ngoai tao thanh hop
chat c6 tac dung chéng bénh coi xuong. Hgp chat nay goi 1a Calciferol (theo
Medical Research Council 1931) hay vitamin D, (theo Windaus 1931). Nhung dem
két tinh phan doan thu dudc hai chat c6 phan ti lugng giong nhau 1a Calciferol va
Lumisterol. Calciferol tinh khiét nay goi la vitamin D, (Windaus 1932) hoic
ergoscalciferol (theo Chemical Society 1951). Sy tao thanh cac vitamin D tu
ergosterol theo so d6 phan tng sau: (Ky hiéu mach nhanh & vi tri 17 cta
ergosterol bang goc R).
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R
CH,
R R
CH, CH,
CH, OH H
rj:f
OH

hy hy
7 « N~
HO p H
H
Ergosterol pre-ergocalciferol Tachysterol
hy/' hy
AY
R
CH,
R
CH,
H CH
H
CH, |
NS
HO
HO
Ergocalciferol (calciferol , Vitamin D5 ) Lumisterol

Céac vitamin D, la 5,6-cis-cholecalciferol, Vitamin D, 1la 22,23-dehydro-5,6-
cis-ergoscalciferol. Mot s6 vitamin khac thudéc nhém nay 1a cac vitamin D;, D, D,.

CH,
Clﬂz
N ! ,
HO G
Vitamin D4

Vitamin D3
Céc vitamin D c¢6 chiic nang chuyén hoa calci va phosphor trong co thé .
5.4. Stigmasterol

Cong thiic phan ti Cy,H,O. Nhiét d6 néng
chay 170°C, quang hoat va [a]p= - 40°.

Stigmasterol c6 trong dau dau nanh va tén tai
dudi dang acetat.

Stigmasterol c¢6 2 lién két déi 6 vi tri C;=Cy va
Cy=Csy;. Brom héa stigmasterol tao san phiam
cong hop ¢6 4 nguyén tu brom.

Céac sterol thién nhién va co thé duge hinh thanh bing qua trinh sinh téng
hop.
6. CAC ACID MAT

Acid mat c6 trong tui mat. Acid mat thuong ¢ duéi dang amid cua acid
cholic, acid allocholic véi glycin ( H,N-CH,-COOH ) hoiac vé6i taurin (H,N-CH,-
CH,-SO,H ).

Stigmasqsterol
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Céac amid d6 goi la glycocholic (glycin + acid cholic) va taurocholic (taurin +
acid cholic). Acid mat duéi dang muéi kiém cé chtic nang nhit héa dé chit béo
tham dudgc vao rudt.

Acid mat dudc xem la dan xudt hydroxy cua acid cholanic va acid
allocholanic. Loai nudc acid méat va hydro héa sé& tao thanh acid cholanic va acid
allocholanic. C6 khoang 20 acid mat tu nhién va mot s6 acid mat téng hop.

Vi tri cia nhém OH thudng gin vao cac nguyén ti carbon 3, 6, 7, 11, 12 va
23. Trong cac acid mat tu do nhém OH ¢6 c4u hinh a.

Néu thé& cac nhém OH vao acid cholanic thu dugc nhiing acid mat:

Tén acid mat t °C Vi tri nhém OH [a]°D

Acid Cholic 195° 3a, 7o, 1200 +37
Acid Deoxycholic 172° 3a, 12a +53
Acid Lithocholic 186° 3a +32
Acid Chenodeoxycholic 140° 3a, 7o +11
Acid Hyodeoxycholic 197°  3a, 6a +8

Acid Cholanic
C4u tao cua acid cholic, acid cholanic va acid allocholanic nhu sau:

CH

2 COOH
CH3
|
H
Acid Cholic Acid Cholanic Acid allo Cholanic

Acid cholanic ¢6 c&u hinh 5B. Acid allocholic ¢6 cdu hinh 5a. Acid cholic ¢6 3
nhém OH 6 vi tri 3, 7 va 12 cua acid cholanic.

Tu cholesterol c¢6 thé tao thanh acid allocholanic (acid-5a-cholanic) va acid
cholanic (acid 5B-cholanic) qua cac phan tng:

Acid allo Cholanic
Cholestan (acid 50 -Cholanic)
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CH,
H
Cholesterol Cholet-4-en-3-on Coprostanol
CH, CH,
COOH
1-) CrO3 CH, CH,
2-) Zn-Hg , HCI
> >
H
Acid Cholanic
Coprostan (acid 5B -Cholanic)

Cac acid mat c6 nhém OH 6 vi tri s6 3 v6i cdu hinh 3a goi 14 acid lithocholic.

(0]
COOH
—_— «—
HO™ i) HO H HO™"

Acid lithocholic 5-isoandrostenon epicoprostanol

7. CAC HORMON

Hormon la nhiing chat do cac tuyén noi tiét sinh ra, c6 tac dung gay nén cac
phan ting sinh ly khac nhau. Phan loai cAc hormon dua vao tinh ch4t sinh ly. C6
hon 80 hormon khac nhau, hon mét ntia s6 d6 thudc loai steroid.

H

Ba khung steroid co ban cadu thanh hormon:
21

18 18 18} 20

Khung Estran Khung Androstan Khung Pregnan
Estrogen Androgen Progestagen
Mineralocorticoid
Glucocorticoid

7.1. Cac hormon sinh duc

Cac hormon thudc loai steroid cé trong cac tuyén sinh duc nam va nii. Cac
hormon sinh duc diéu khién qua trinh giao hop va cé chtic ning phan biét giéi
tinh nam va nt
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C6 3 loai hormon sinh duc:

Androgen (hormon nam),

Estrogen (hormon nit),

Gestogen (the corpus luteum hormones)..
— Androgen

C6 khung co ban Androstan. Androsteron c6 cong thtc phan ti C,,H,,0,, cé
mot nhom OH alcol va mot chiic ceton. Tuy thudc vi tri cia cac nhém chiic ma c6
nhiéu loai androsteron khac nhau:

O 0 0
HO" i HO ) HO o

Androsteron 5-iso-aldrosteron Dehydro epi androsteron Testosteron

(17B-hydroxyandrosten-4-on-3)
— Estrogen

Véi khung estran, trong phan ti ctia nhém estrogen c6 mot vong benzen,
chtic OH alcol, chitic ceton va chi c6 mot nhém metyl CH;. Thudc nhém estrogen cé
cac chit sau:

O OH HO_ H H OH
.-OH )ﬁ
g
HO HO HO HOT X

Estron Estriol a-Estradiol B-Estradiol
(3-Oxyestratrien-1,3,5(10)-on-17) (Estradiol-17f) (Estradiol-17a.)

Mot s6 hop chat cé tac dung gidng cac hormon estrogen nhung khong cé
khung steroid nhu Stilbestrol (4,4'-dihydroxydietylstilben) d& dudc téng hgp

(Dodds1939).
I H
HO $:c—@0H

C,H;
trans- Stilbestrol
— Gestogen (Progestagen)

Khung co ban 1a Pregnan. Thudc nhém gestogen c6 Progesteron (C,,H;,0,),
Pregnandiol (C,,H;50,).
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CH,
CH; I

! CHOH
C=0
0 HO® H
Progesteron Pregnandiol
(Pregnen-4-dion-3,20) (5B -Pregnan-3 o :200. -diol)
7.2. Cac hormon tuyén thugng than
0 tuyén thuong than cé 2 viing, mot OH

ving tiét ra adrenalin va mot ving tiét ra
cac hormon steroid. Cac hormon nay goi la
hormon v6 thugng than.

Hormon vo thugng than -
Corticosteroid c6 21 nguyén ti carbon sip
x&p theo khung Pregnan. Tuy theo ban
chdt cua X ma ta c6 Mineralocorticoid (X = X = OH : Glucocorticoid
H) hay Glucocorticoid (X = OH)

Cac mineralocorticoid c6 tac dung ting thai K* HY, tai hap thu Na* va gid
nudc. Pai dién cho nhém nay 1a Aldosteron (tu nhién) va cac thude tdng hop.

X =H : Mineralocorticoid

OH

cHoy=°
HO

Aldosteron

Céac glucocorticoid tdc dong trén su chuyén hoéa glucid, protid, lipid. T cac
glucocorticoid tu nhién (cortisone, cortisol, corticosteron..), da c6 nhiing nd luc tim
ra nhiing glucocorticoid t6ng hgp nhim ting tac dung khang viém, chong thai
ghép va giam cac tac dung phu (dexamethason, betamethason, prednisolon,
triamcinolon...)

HO
o
Corticosteron Cortison Cortisol
(11,21-dihydroxyprogesteron) (Hydrocortison)
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