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AXIT 2- HETARYLXINCHONINIC
(TONG QUAN)

Nguyén Minh Thao
Truong Dai hoc Khoa hoc Tw nhién, DPHQGHN

Téng quan tai lieu vé cdc axit xinchoninic (cdc axit
quinolin- 4- cacboxylic) c6 chita nhan di vong o vi tri 2.

Axit 2- phenylquinolin- 4- cacboxylic (hay axit 2- phenylxinchoninic hay atophan)
da dude biét nhu la mét hoat chat lam tiang cudng chiic nang hoat dong cua than va cé
tac dung lam giam so6t, chong cam ctiim, ha nhiét, chiia phong thap va bénh gut, chéng
mdi mét [1- 6]... Ngoai ra né con c6 kha nang khang khuén, chéng nam [2], kich thich
sinh trudng thuc vat [7, 8], cang nhu la tac nhan tao phic dudge ing dung trong hoa hoc
phan tich[9,10].

Co gia thuyét rang su thay thé vong benzen d vi tri 2 cua atophan bang cac nhan
di vong khae, dac biét la indol, ¢6 thé sé tang cao va da dang hoa hoat tinh sinh hoc cta
cac hgp chat loai nay.

Cang dude biét rang cac nitrofurylvinylquinolin via dan xudt cua chung cé tac
dung chéng ung thu va chong vi trang [11- 13]. Chinh diéu nay da dudc dung lam cd sd
dé khai thao cac phuong phap tong hop va nghién ciiu cac axit 2- hetarylvinylxinchoninic.

Vi vay muc dich cta tong quan nay la tap hdp cac di kién cé trong tai liéu tham
khao vé tong hdp, cidu tao va tinh chat cua cac axit 2-hetarylxinchoninic va
2-hetarylvinylxinchoninic, dac biét trong truong hgp di vong 1a nhéin indol.

I. PHUONG PHAP TONG HOP

C6 3 phuong phap co ban tc"iné hgp. cac axit 2-hetarylxinchoninic: phudng phap
dua vao phan tng Pfitzinger, phuong phap dua vao sy tudng tac cua isatin véi cac
metyl xeton cua di vong trong su ¢6 mit cua bazd hitu ¢4 va phuong phap dua vao phan
ung Dobner.

1.1. Tong hgp cac axit 2- hetarylquinolin- 4- cacboxylic theo Pfitzinger

Phan tng Pfitzinger [14] 12 mét trong nhiing phuong phap phé bién nhit dé tong
hop cac axit xinchoninic (cac axit quinolin- 4- cacboxylic) chtta nkhém thé ¢ vi tri 2 cua
vong quinolin[15- 20]. Ban chat phan dng la su ngung tu cua isatin véi cac hop chat
cacbonyl ¢6 chta nhém metyl (hay metylen) hoat déng trong méi truong kiém manh,

xay ra theo so dé sau day[21]: )
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Hién nhién rang khi stt dung cac hetarylxeton (cac axylhetaren) trong phan tng
nay sé dan tdéi su tao thanh cac axit 2- hetarylxinchoninic.
Chang han, khi dun néng (80- 85°C, 2 gio) hon hop cua 2-axetylfuran va isatin
trong kiém rugu sé dudge axit 2-(2-furyl) quinolin- 4- cacboxylic (6, 7, 22, 23].
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Cac két qua tuong tu ciing nhan dude khi su dung 2-axetylbenzofuran [7], va khi
tang thoi gian phan dng téi 8 gid c6 thé thu dude axit xinchoninic tuong ting véi hiéu
sudt dén 90% [24].

COOH

R=H; 6-, 7- va 8- CH;

R'= H; 5- Clva 7- OCH;

Khi thay thé& dan xuat axetyl cua di vong furan bang nhom 2-propionyl cang sé

dan téi su tao thanh cac axit 2- hetaryl- 3- metylquinolin- 4- caboxylic [25].
COOH

Ph

I
[ + ” H — ‘

R- 5-F) 0~ “COCH,CH;

CH,

Ph

Cac dan xuadt 2- axetylthiophen ciing tham gia phan tng nay tuong tu
2-axetylfuran[22,23,25,27].
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(R= H, 7- Cl) 3 N | "

Cuang bang con duong nay da tong hop dude ca cac axit 2-bithienylxinchoninic véi
hiéu suit cao[26,28,29].

Tap chi Khoa hoc PHOQGHN, KHTN & CN, T XX, sa'2. 2004
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Phan ung Pfitzinger cung da dudc tng dung dé téng hdp ca axit 2- hay 3-
(4-cacboxi- 2- quinolinyl)thiophen[26] va axit 2- (thianaphtenyl)xinchoninic [30].

Khi dun néng ¢ 100°C suédt 6 gio hon hgp cua 2- axetylpirol véi isatin trong kiém
rudu cang nhan dude axit 2- (pirolyl- 2)xinchoninic nhung véi hiéu suit khong qua 34%.
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H
| B = | R=H, 6-, 7- va 8- CH;
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COCHj N

Cac axetylazol va cac dan xuit axetyl cia hé vong ngung tu cua cac azol ciing dé
dang tham gia vao phan tng Pfitzinger. Chidng han, su ngung tu cua isatin véi
2-axetyl- 4- phenylimidazol dan téi su tao thanh cac axit 2- (4- phenyl- 1H- imidazol- 2)
quinolin- 4- cacboxylic[25].
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Cang dudce biét su tao thanh axit 2-benzothiazolylxinchoninic ma & d6 vi tri 2 caa
vong quinolin lién két truc tiép vdi vong benzen ciing nhu vong azol cua di vong
benzonthiazol®!,
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N4\© 5- va 6- benzothiazolyl

Do cac 3- axylindol mang dic tinh vinylamin nén d¢ hoat déng cua nhém cacbonyl
trong ching giam di so vdi cac axylbenzen hoic cac dan xuat axyl cua di vong khac (vi
c6 su lién hgp cua doi eletron tu do trén di t& nitd cua vong indol véi nhém CO ¢ vi tri 3).
Hon nita trong méi truong kiém manh (méi trudng cia phan Ung Pfitzinger), su tao

Ch

Tap chi Khoa hoc DHQGHN. KHTN & CN, T XX, 562, 2004




4 Nguyén Minh Théo

thanh N-anion cang lam tang thém hiéu ng nay[32]. Bdi vay kha nang su dung cac
dan xuat 3- axylindol trong phan tng Pfirzinger trudc day da khéng thay cong bs. Co
thé chd doi rang phan tng néi chung khong xay ra hoac xay ra theo chiéu hudéng khac.
Nhung nhiing nghién ctiu sau nay da to ra rang khi dun néng lau dai (35-50 gig) hon
hop cta 3- axylindol véi isatin trong dung dich kiém nudc da nhan duge cac axit
indolylxinchoninic tuong ing[22,23,33,34].

COOH
0 , COCH,R R=H, CH;
R! + >
m | . R'= H, 6-'CH3, 6- Brva 8- Cl
1?: 6} N R
! 5
H H R*= H, CH3. Ph

(40- 75%)

Hiéu suét cta cac axit indolylxinchoninic nhan dude trong mic d6 dang ké da
phu thudc vao thé tich cia nhém thé & vi tri 2 ctia vong indol va vao dé dai cia mach
ankyl trong nhom axyl [34]. Thuc té&, su tang thé tich nhém thé & vi tri 2 va su tang do
dai cia mach ankyl déu lam giam hiéu suit san pham. Nhung su ¢6 mat cac nhém chue
trong goc axyl da khéng ngan can su thuc hién phan tng Pfitzinger. Chang han, viéc st
dung cac axit (indolyl- 3) xetoankancacboxylic nhu 12 mét hop phan xeton trong phan
ung-Pfitzinger véi isatin (dung dich nuée KOH 33%, dun néng 35-50 gio) ciing dan tdi su
tao thanh cac axit 2- (indolyl- 3)- 3- cacboxyankylxinchoninic véi hiéu suat 40- 60% [35-37].

COOH
7 CO(CH,),COOH
OO —
N R’

|
H

Su tuong tac cua cac isatin thé véi axetylpiridin trong diéu kién cua phan ung
Pfitzinger cing cho cac axit xinchoninic c¢6 chuia goc piridin[22,23,25,38] 6 vi tri 2 cua
vong quinolin.

COOH
R=H, 6- CH3, 6- OCH1,6- Br va - Cl
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Tuong tu cing da tong hop dude ca cac axit 6, 8- dihalogen- 2- piridyl- 4-
cacboxylic[39, 40]

Tap chi Khoa hoc PHQGHN, KHTN & CN. T.XX. sa 2, 2004
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D61 véi day quinolin phan tng tuong tu chi xay ra ¢ 6- axetylquinolin' (dun
noéng 6 gid trong dung dich nuéc KOH 33%) cho dan xuAt bis- quinolin.
COOH

CH;CO

Cac dan xuat axetyl cua hé vong ngung tu cua diazin cing tham gia vao phan
tng Pfitzinger. Chang han, da nhan dugc cac axit 2- (quinoxalinyl- 2)xinchoninic véi

hiéu suat thoa dang (khoang 40%)[42, 43].
N, [R=H,CH;
Sy | 2 R'=H.CH 3 Cl1Br
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Phuong phap nay cang duge ung dung dé tong hop day axit
N- aminoankylphenothiazinyl- 2)quinolin- 4- cacboxylic cé hoat tinh sinh hoc[44- 47].
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R=H, CH;, OCHjs, F, CI
R'= H, (CH3);NCH,CH>
(CH3);N(CH2)3
(CH3),NCH,CH(CH3)CH-

COOH

(1- metyl- 3- pirolidinyl) metyl,
(1- etylpiperazinyl) propyl.

Phan tng Pfitzinger con dude dung dé téng hdp ca cac axit bisxinchoninic khi di
tit diaxetylbisthiophen[26, 28].

Tap chi Khoa hoc DPHQGHN. KHTN & CN. T XX, 562, 2004
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Nhu vay, phan ung Pfitzinger dude tng dung rat rong rai dé tong hop cac axit
xinchoninic chita nhan di vong d vi tri 2 cua vong quinolin. Tuy nhién phuong phap nay
ciing ¢6 mot vai nhude diém va han ché. Chang han phan tng nay khong dude tng
dung dé tong hop cac axit xinchoninic ma trong phan ti ¢6 chiza nhém nitro[34]. Trong
tai liéu tham khao da dudgce biét su ngung tu cua 7- nitroisatin[48] véi axetophenon
trong diéu kién rat khac nghiét (trong amoniac dam dac, 6 130°C trong néi cao ap) chi
din tdi su tao thanh amit cua axit 2- phenyl- 8-nitroquinolin- 4- cacboxylic véi hiéu
sudt 8%. Ngoai ra phan tng Pfitzinger do6i khi cing cho san pham phu vdi ciau tric
khong xac dinh va néng chay & nhiét do rat cao[49].

1:2. Tong hop cac axit 2- hetarylxinchoninic qua dan xuat 3- hidroxi-
2 -hetaroylmetyloxindol

Nhu da chi ra ¢ trén, phan dng Pfitzinger tién hanh trong méi truong kiém manh
va giai doan diu tién la su cat dut lién két 1 - 2 cuia vong isatin, su tao thanh tiép theo
azometin va dong vong ndi phan tu cho cac axit xinchoninic. Néu nhu su ngung tu cua
isatin véi cac xeton trong khi ¢6 mit bazo hitu co (amin bac hai chang han) thi giai
doan trung gian vé co ban da bi thay ddi trong su bao vé san pham cuéi cung. Thuc té
da dudc biét rang su tuong tac cua isatin vdi axetophenon[50] hay axeton[51] trong su
c6 mat cua dimetyl- hay dietylamin (6 20°C suét mot ngay dém) dan téi su tao thanh
3- hidroxi- 3- phenaxyl- va 3- hidroxi-3-axetonyloxindol (II). Cac hgp chat trung gian
nay c6 thé duge tach ra va trong diéu kién ctia phan tng Pfitzinger (dung dich trong
rugu cua KOH 33%, dun sdi 8 gio) sé dude chuyén thanh cac axit xinchoninic chia
nhom thé & vi tri 2. Song, khac véi phan tng Pfitzinger, su chuyén hoa thanh cac axit
xinchoninic ¢6 thé duge thuc hién ca trong méi truong axit (HCU/ rucu). Trong trudng
hop nay hop chat (II) ldc dau bi déhidrat hoa roi sau do dude dong phan hoa tiép theo
thanh cac axit xinchoninic.

Tap chi Khoa hoc PHQGHN, KHTN & CN. T XX, s6 2, 2004
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Phan tng trén da duge tng dung c6 két qua tot doi vai tong hgp cac axit 2- aryl- va
2- hetarylxinchoninic[49].
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Su ngung tu cua cac isatin vdi cac axetylindol trong rugu khi ¢6 mat amoniac lam
xuc tac, lan dau tién, da nhan dude 3- hidroxyl- 3- (3- indolyl) metyloxindol, sau dé
ching dude chuyén hoa dé dang thanh cac axit 2- (indolyl- 3) xinchoninic[52].

01 @d U e C

R =H, CH,, Ph; R' = H, CH,, Br
Cho t6i nay phudng phap nay van con dudge ting dung han ché, nhung la phuong
phéap c6 nhiéu trién vong trong tuong lai.

1.3. Tong hop cac axit 2-hetarylxinchoninic theo phan (tng Dobner

Phan tng Dobner [53] ciing dude dung dé téng hdp cac axit 2- aryl-quinolin-
4-cacboxylic, dya trén sy ngung tu cua cac amin thom bac mét véi cac andehit thom va
axit piruvic

Tap chi Khoa hoc DHQGHN, KHTN & CN. T XX, 562, 2004
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COOH N

o GHsOH_ o
R +R'CHO + CH ;COCOOH— R@ / R!
NH, N— CHR!

o) day: R = H, CH;, OCH,, OH, COOH, Cl, I, NO,
R' = Ar, Het.

Phan ng nay da dude ing dung dé tong hgp mot day tron ven cac axit 2-ankyl-va
2-arylxinchoninic[41, 48, 54, 55]. Song can chd y rang néu su dung cac andehit thom
thi phan ting xay ra uu tién tao thanh vong quinolin; con trong trudng hop st dung cac
andehit béo thi san pham cd ban ctia phan tng lai 1a N- arylpirolidindion.

Phan tng c6 thé dude thuc hién theo 2 giai doan: ban dau tach ra azometin roi
sau do ngung tu chiang véi axit piruvic[56]. Chinh phudng phap nay cung da dudge tng
dung dé tong hdp cac axit 2- (nitrothienyl)- va 2- (nitrobithienyl)xinchoninic [29, 57].

CH,COCOOH_
T —
NH, RTOSS7TScHO S0,

N=CH CH,COOH

COOH

R=NO,, [| }N()z
S

Khac véi phan tng Pfitzinger, phudng phap nay cho kha nang tong hdp cac axit
2- hetarylxinchoninic ¢6 chia nhém nitro trong phan tti. Chang han, mot so tac gia da
nhan duge cac axit 2- (indolyl- 3)quinolin- 4- cacboxylic, ¢6 chita nhém nitro trong vong
benzen cua phan quinolin, ciing nhu trong vong indol[58,59].

CHO
. — Q CH,COCOOH
NH, N* R N=CH H
B ]
R' oG

COOH

R
R? N
L)
R
O day: R= H, 6- Cl, 6- Br, 6- NO,, 7- NO,; R'= H, PhCH,; R’= H, CH., Ph;

R?*=5-NO,, 6-NO,
Vao nhiing nam sau nay phan tng Dobner con dude st dung dé tong hop cac axit
kiéu bis (2- hetaryl- xinchoninic) [60, 61] khi di tit 4, 4- benzidin hoac m-phenylendiamin
vé1 cac andehit di vong:

Tap chi Khoa hoc DHQGHN, KHTN & CN, T XX, s6'2, 2004
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HOO COOH

Helt \N N

Q +2 ArCHO — Ar-CH=N /O\
H,N N

H,
O day Ar la piperonyl va cac indolyl- 3
Mac du phuong phép nay cho san pham kiéu axit 2- hetarylxinchoninic vdi hiéu
sudt khong cao do c6 thé phan ung con tao ra san pham phu kiéu plrohdmdlon[54 62],

nhung phan ting Dobner da duge ting dung nhanh chéng va réng rai do ¢6 uwu diém dua
trén cac chat khdi dau dé kiém.

1.4. Tong hgp cac axit 2- hetarylvinyl- va 2- hetarylbutadienylquinolin-
4- cacboxylic

Nhu da chi ra ¢ trén, nhiéu dan xuét cha nitrofurylvinylquinolin c6 hoat tinh
khang khuan va chong ung thu [11-13]. Diéu nay da duge dung lam tién dé cho sy khai
thao cac phuong phap diéu ché cac axit 2- hetarylvinylxinchoninic véi muc dich tim
kiém trong so ching cac hop chit ¢6 hoat tinh sinh hoc qui gia.

Di c6 théng bao vé su van dung phan tng Pfitzinger dé téng hop cac axit

2-indolylvinylxinchoninic, ciing nhu su tong hgp cac axit nay qua con dudng tao dan
xuat oxindol trung gian khi di ti metylindolylvinylxeton[63].

COOH
CH=CHCOCH; /0 ™
KOH 33%
| : Koy )
|
R ﬁ
R’ T
R'

R'= H, CH;, PhCHy;
R’= H, CH;.

Tap chi Khoa hoc PHQGHN, KHTN & CN, T XX, 562, 2004
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Tuy nhién con dudng chu yéu dé tong hdp cac axit 2- hetaryvinylxinchoninic la
phan tng cua nhéom o- metyl trong vong azin véi cac andehit day di vong. Su c6 mat
nhom cacboxyl hut eletron ¢ cac axit 2- metylxinchoninic da lam dé dang hon cho su
ngung tu véi hgp chat cacbonyl.

Trong tai liéu tham khao da mo ta viéc téng hdp cac axit 2- (furyl- 2)- va
2-(thienyl- 2) vinylxinchoninic bang phan ting ngung tu gitta axit 2- metylxinchoninic
vdi cac andehit di vong tuong ng trong anhidrit axetic 6 nhiét dd va ap suat cao[64-68].

COOH COOH
R N A0 R = H. Cl.
) || “ = T 0) | | R'=H, OCH
R N7 CHy R7Nz-7cHo 2 CH=CH R = H.NO,
2=0,$

Trong diéu kién tuong tu da nhan dudge ca cac axit 2-bithienylvinylxinchoninic [68,69].
Phan ng nay cling xay ra khi dun séi trong axit axelic bang [64].

COOH COOH
x x B .
N CH; OHC g S N CH=CH S S

Ca hai cach thuc hién phan dung nay da dugc van dung dé tong hop mot day rong
rarcac axit 2- furylvinyl- va 2- indolylvinylxinchoninic [70].

o CT L, ®=ttmoi = cin,
N

N _, X
O day: Het = § R

NZ ~CH=CH - Het
R
@Q (R=p- Cl, p- Br, 0-, m-, p-NO,)

\

Tap chi Khoa hoc DHQGHN, KHTN & CN., T.XX. so 2. 2004
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Da dudge biét chi mot vi du duy nhat vé su tong hop cac axit 2-
hetarylbutadienylxinchoninic, dé 1a su ngung tu cua cac axit 2- metylxinchoninic véi
5- nitro-2-furylacrolein trong cac diéu kién théng thudng [71].

COOH
COOH R N
" h OHC -CH =CH I | I l
* NO, z ,[ 1
2 R H=CH-CH=CH
R CH N 07 NO;

O day: R=H, Cl; R' = H, OCH,
I1. CAU TAO VA DAC TINH HOA LY CUA CAC AXIT 2-HETARYLXINCHONINIC

Cac axit 2- hetaryl-va 2- hetarylvinylxinchoninic 1a nhiing hgp chat ton tai ¢ dang
tinh thé bén viing va c¢6 diém néng chay cao, thusng ¢ khoang 250- 300°C.

Trén pho héng ngoai cua tat ca cac axit 2- hetarylxinchoninic [39, 40] déu thay
xuat hién cac vach dao déng hoa tri cia nhom hidroxyl ¢ khoang 3400- 3450 va 2400-
2500cm ', cing nhu cua nhém cacbonyl ¢ khoang 1600- 1700cm™! (trong nhém cacboxyl),
trong do vach cd s6 song thap hon dac trung cho dao dong hoa tri cua nhém CO tuong
ung vol lon cacboxylat (CO,). Su ¢6 mat cua cac vach nay trong su tap hdp véi su hap
thu cua nhom NH* trong viing 1918- 2200cm ™’ ching minh su ¢6 mat d trang thai ran
mot luong nho dang ludng cuc ma dang nay cho thay can bang ton tai trong dung dich:

COO~ COOH COOH

Su ton tai can bang tuong tu trong dung dich ciing noéi 1én su ¢6 mét tin hiéu cua
nhom NH' trong phé cong hudng tii proton cua cac axit xincheninic [39,40,69,72].

Trong trudng hop cua cac axit 2- hetarylvinylxinchoninic trén phé héng ngoai
ngoai vach dao déng cia nhom cacboxyl va lién két déi cua vong thom con thay vach
dao dong bién dang cua nhom vinyl ¢ khoang 950 - 970cm’ ma vach nay ching minh
cho cau hinh trans- ctia n6[66, 69]. Két luan nay cung dude xac nhan badi cac di kién
cua phé cong hudng tir proton cta 5- [2- (4- cacboxiquinolinyl- 2) vinyl]- 2,2’- bithienyl,
ma trong d6 hang s tuong tic spin-spin cua cac proton vinyl ¢ dang duplet trong
khoang 7,25ppm bang 15,5Hz [69)].

Dac trung déi véi phé ti ngoai cua cac axit 2- hetarylxinchoninic (trong rugu,
cung nhu trong dioxan) la cac cuc dai hap thu trong vang 260- 300 va 330- 380nm [39,40].
Chiang han phé ti ngoai cua cac axit 2- (indolyl- 3)- 4- cacboxiquinolinyl-
3-ankancacboxylic ¢6 2 cuc dai véi cuong do manh trong viung 268- 275 va 330 - 347nm

Tap chi Khoa hoc PHQGHN, KHTN & CN. T.XX, 562, 2004
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va cling tuong tu pho tit ngoai cia cac axit 2- (indolyl- 3)xinchoninic[34, 52, 58, 59] hay
cac hé 2- (indolyl- 3)quinolin[73].

Trén phé ti ngoai ctia cac axit 2- (indolyl- 3) xinchoninic ghi trong dung dich
kiém nudc cho thay su chuyén dich hipocrom cta cuc dai séng dai ¢ vang 300 -310nm[34).

Su kéo dai mach lién hgp, thi du trong truéng hogp caa 2, 2- di (4-
cacboxiquinolinyl- 2)bisthiophen dan t6i su thay d6i batocrom cta cuc dai song dai dén
429nm|[28]. Hiéu (ng tuong tu ciing dudc quan sat thay trong truong hgp cua cac axit
2- hetarylvinylxinchoninic, ma déi véi ching cac cuc dai hap thu nam trong viing 240-
270, 280- 340 va 380- 450nm[69, 70].

Cang c6 cac dit kién vé pho khéi lugng cua axit 2- (indolyl- 3)xinchoninic va etyl
este cia n6[74], cang nhu ciia metyl este cua axit 2- (indolyl- 3)vinylxinchoninic [63]. O
day cac so d6 phan manh duge dan ra nhu sau:

sSOpO1

COOH

Vi ~ 39
—l COOH 3 216(9.3 %) SHON

eeo I

— > 287(25%) ——— P 189(3.7%)

N

/
N 260 (3.2“/0) . \ ‘CN
-COOH ™ 215(5.9%)

%%

“ 241(8.6%)
\
|
244(96%) H N
F[l “HCN
i 242(9 6%)
243(21.7%) |
Y
l-H(‘N -HCN
/\ + -
N ¢
LU /
l ' 215(5 9%) 214(5.3%)

t\HiN lf“
-

I ()0(2,()”/0) | 8()(3.7()/“)
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COOH

N
2%) |
H

-CO,

|
287(12,5%) H

171(60%)

N

24321 4%) |

H
.‘ ) N
J 244(29.6%) |
H

216(9.3%) 189(3, 7%
Mat khac c6 thé:
COOC,;H; COOC;H; COOH

-Ind, - H(I16) Cala
/+
200(5%) - 172(549@

. -C,Hs

" ;

M 3164100%) 2 ;/// LHCN \\\\\\\i; 144
0

COOH
COOC,Hs
AN -~ | | (0]
N/ N * _
173(59%) N
173(59%) 171(60%)
l'CH3 IHCN
O
" 0
=z Z CWF 4
| I|- o I
N -~ 0]
158(5,4%) 144(4,3%)
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SOPO 3
+
COOCH; T
-OCH; . N
297(2.3%) «+——- -H -Ind—CH=CH p—
5 "i —_— 0/0
i . — »327(100%) (65%)
M" 328(59%) N
|
H
-CH;
-COOCH;
]
-CO; -HCN
313(4,6%) ——»  269(12,6%) ———» 268(13%) ——— 241(12.1%)

Bing su chuian d6 dién thé dung dich nudc cua cac axit 2- (indolyl- 3)- 4-
cacboxiquinolinyl- 3- ankancacboxylic cing da tim thay gia tri dai lugng pK, cua cac
nhém chue axit c6 ban chat khac nhau: 5,5 - 5,8 (nhém cacboxyl béo) va 7,9 - 8,2 (nhém
cacboxyl thom)[36].

I1I. TINH CHAT HOA HOC CUA CAC AXIT 2 - HETARYLXINCHONINIC

3.1. Phan @rng trén nhém cacboxyl

Da dude’biét rang cac dan xuat ctua cac axit thom thuong cé hoat tinh sinh hoc
cao hon so vdi ban than axit d6. Bdi thé cho nén bang cac chiéu huéng co ban da biét su
cai tién cua cac axit 2- hetarylxinchoninic la cdc phan dng trén nhém cacboxyl, ma cac
phan {ing nay hoan toan giong nhau déi véi tat ca cac axit thom.

Trong cac dung dich kiém nudc hay kiém rugu, cac axit 2- hetarylxinchoninic dé
dang tao mudi[25, 26, 31]. Cac mudi natri néng chay cao cua 2, 2- di(4- cacboxiquinolinyl- 2)
bisthiophen thuong phat huynh quang trong dung dich [26].

Cac mudi cua axit 2- hetarylxinchoninic cing nhu ban than axit cang c6 thé dude
decacboxyl hoa & nhiét do cao (320-350°C) dé tao thanh 2-hetarylquinolin[26, 29, 31, 42, 44].

Viée dun so6i lau dai (20 - 25 gio) cac axit 2- hetarylxinchoninic véi lugng du l16n
ancol khi ¢6 mat mot lugng H,SO, dac lam xic tac sé dan tdi su tao thanh este véi hiéu
suat cao (90 - 96%)[6, 28, 33, 34, 75].

OOH OOR
. AN
+ ROH — (R = CH;, C,Hy)
2 Z
N Het N Het

Tap chi Khoa hoc PHQGHN, KHTN & CN., T XX, 56'2, 2004
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Cing c6 thé st dung ca khi hidro clorua dé lam xuc tac axit, chang han:

COOH COOE!
N EtOH A \
—_— I I I} | n= (),I
-~ L1 | HCO SN~ 7
S n 7 s

Cac este cua axit 2- hetarylxinchoninic ¢6 kha ning tham gia vao phan tng
ngung tu este dudc ting dung dé diéu ché (sau phan tng phan huy va decacboxyl hoa)
cac xeton co hoat tinh an than va chdng co giat[76, 77].

RI

COOH (‘()(Cth——{’—\ .
R| /((Hl)m
| = XN 'IJ
: D HZ)"{_\(CHa)m —— —— COPh
N R” N ) N/ R2
|
COPh

O day n=1, 2;: m= 1, 2; R = H, ankyl, ankenyl; R' = H, ankyl, ankenyl;
* = thienyl, piridyl; R* = H, Hal, O- ankyl, ankyl, NH,, NO,, CF,. '

Su tudng tac cua 2- hetaryl- 4- ankoxicacbonylquinolin véi cac amin khac nhau
trong rugu hoac trong dioxan tao thanh cac amit tuong ung[6, 23, 33, 75, 78, 79| cung
duge dung dé diéu ché cac amit cua cac day hdp chit sau d6 qua su tao thanh cac
cloanhidrit[80, 81] trung gian.

0X ONR'R’
N ) X ,
+ RRNH —> (X = OC,Hs, Cl)
N/ Het N/ Het

Het = 5- nitrofuryl- 2, (5- nitrofuryl- 2)vinyl, thienyl- 2, nitrothienyl, indolyl- 3, -
(indolyl- 3)vinyl, bithienyl, thiazolyl.

R', R? = H, ankyl, aryl, arankyl, xicloankyl, thiazolyl, benzothiazolyl.

Tudng tu ciing tao ra duge cac hidrazit cua cac axit 2- hetarylxinchoninic[21].

COOH CcOoCl CONHNH,

RS SOCh N HZN_NHZ» -~
~ ~ ~
N Het N Het N Het
Cl B “~

R= 2- furyl, 2- thionyl, 2— piridyl.

Tap chi Khoa hoc PHOGHN, KHTN & CN, T XX, 562, 2004
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Két qua sé tot hon nhiéu khi dun s61 (2-5 gid) este cua cac axit tuong ing vdéi su
du hidrazin hidrat trong rucu[33, 38, 75, 78, 79]. Bang phudng phap nay da nhan dude
cac hidrazit chua trong vong benzen cua vong quinolin cac nhém H, CH,, OCH, va Br,
con & vi tri 2 1a piridyl, indolyl va (indolyl- 3)vinyl. Hiéu suit cua cac hidrazit c6 thé téi
40 - 90%.

Cac hidrazit khong thé cua cac axit 2- hetarylxinchoninic phan tng véi cac
andehit thom hoac di vong thom va vdi cac aryl - hay hetaryl ankyl xeton dé tao ra cac
aryl - hay hetarylidenhidrazit tuong ng[33, 68, 75, 79, 82, 83].

CONHNH, CONH -N=C- Ar

I
X X R
+ ArCOR e
/ >
N ~ He[ N H(‘.[

O day: R= H, CH,; Het= thienyl, bithienyl, indolyl, (indolyl- 3)vinyl.
Trong cac diéu kién thong thuong axit [2- (1- metylindolyl- 3)- 4-cacboxiquinolinyl-3]-
axetic ¢6 kha niang tao ra anhidrit axit ngi phan ti, cac dieste hoac dihidrazit[37].

COOH

/\Czo

-—

AcONa

CH;

3.2. Cac phan ting ¢ vong thom

Hién nhién déi vdi cac hé phan ti chia dong thoi cac hop phan thiéu hut ey
(chang han 4- cacboxiquinolin) va cac hop phan du thua e, (vong furan hay thiophen
chéng han) lién két truc tiép véi nhau thi phan ung thé electrophin sé xay ra trén cac
nguyén tu cua cac hgp phan du thua e,.

Dé giai thich dac trung anh hudng cia hop phan quinolin dén dinh hudng thé
eletrophin trong cac axit 2- hetarylxinchoninic ngudi ta da su dung cac phan tng nitro
hoa va axyl hoa vao cac axit 2- furyl-, 2- thienyl- | bithienylxinchoninic va cac hgp chat
tuong tu ching chia nhom vinyl. R6 rang, su ¢c6 mat nhéom 2- quinolin hit electron 6 vi
tri 2 cua vong furan hay thiophen (dic biét ¢ dang da duge proton hoa) da lam giam do
hoat dong déi véi su tan cong cua tac nhan electrophin, nhung tac nhan electrophin van
uu tién vao vi tri o (tdc vi tri 5') cua di vong 5 canh. Thuc té, su nitro hoa cac axit 2-

Tap chi Khoa hoc PHOQGHN, KHTN & CN, T.XX. 562, 2004
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(furyl- 2)- va 2- (thienyl- 2)xinchoninic, ciing nhu cac este va hidrazit cua chung bang
hén hgp caa axit nitric (d= 1,5) va axit sunfuric dam dac dan téi su tao thanh hop chat
5- nitro tuong ung (6, 52, 84, 85].

COR
COR e
HNO; X
e
H;80 A R= OH, OFt, NHNH,

Z NO;

Két qua tuong tu cung nhan dudec ca khi nitro hoa cac axit 2- (thienyl-2)
vinylxinchoninic bang axit nitric (d = 1,5) trong anhidrit axetic[69].

Trong cac din xudt cua cac axit 2- (bithienyl- 2) xinchoninic va cac hop chat
tuong tu chung c¢6 chia nhom vinyl, do anh hudng hoat hoa cua vong thiophen thit hai
nén cung véi su nitro hoa d vi tri 5 con ¢6 kha nang tac nhan electrophin tan céng vao
ca vi tri 3. Chang han khi sit dung tac nhéan nitro hoa la cac nitrat nhom[86] hay
dong[29] va axit nitric trong anhidit axetic[69] sé tao ra hon hdp dong phan 3- va 5-
nitro, trong d6 dong phan 5- nitro la chu yéu.

COOR

COOR X

b N7 N (CH=CH), | qu/ILNo
Xeren LI — ¥ o
N (( H‘( H)n N S (‘OOR +

(N =0.1; R=H. CH;) 05N
N\
arn LI
S S

Qui luat thuc nghiém xac dinh da hoan toan xac nhan cac du liéu tinh toan hoa
lugng ti cua cac cau truc tuong tu khac[69].

Khac v6i nitro hoa, phan tng fomyl hoa cac axit 2- bithienyl- va
2- bithienylvinylxinchoninic va cac este cua chung theo Vilsmeier [28, 69] va axetyl
hoa[28] chi xay ra d vi tri 5 cua vong thiophen.

COR
COR
X
N0
z e ) —
N7 NCH=CH), z ) [ (.
S S N (CH=CH), 5 £ S
(R=0H,OCH;,n =0, 1 R'= H, CHy)

Cac andehit nhan dude lai dé dang phan ting vdi cac amin thom dé tao ra cac
azometin tuong ung [87], con cac dan xuat axetyl tham gia dé dang vao cac phan tung
théng thuong ciing nhu tao ra cac dan xuat oxim, semicacbazon, thiosemicacbazon [88]
va tham gia ca vao phan ung Pfitzinger[28].

Tap chi Khoa hoe PHQGHN, KHTN & CN, T.XX, s6'2, 2004
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IV. HOAT TINH SINH HOC CUA CAC AXIT 2-HETARYL- VA
2 HETARYLVINYLXINCHONINIC

Céc axit 2- hetaryl- va 2- hetarylvinylxinchoninic cang nhu nhiéu dan xuét cua
ching c6 pho tac dung sinh hoc rat réng rai, dude quyét dinh bdi ban chit cia phan géc
di vong 6 vi tri 2, ciing nhu bdi ban chat cac nhéom thé trong vong benzen ciua quinolin
va cting bai dic tinh loai dan xuat ciia nhém cacboxyl.

Trong s6 cac dan xuat cua cac axit 2- hetarylxinchoninic da dugce giéi thiéu rong
rai nhat cac hgp chat c6 tac dung chong vi trung. Chang han, axit 2- (5- nitrofuryl- 2)
xinchoninic, cac dan xut 6- clo, cac este va cac amit cua n6 déu c6 hoat tinh chéng vi
khuan ca gam duong va gam am[6].

Cac axit 2- (furyl- 2)- va 2- (thienyl- 2)vinylxinchoninic hoat dong chong cac vi
khuan duong ruot[67]. Cac dan xuat 5- nitro d dang ban than axit, arylidenhidrazit hay
amit[68, 71, 81, 89] ciing c¢6 tac dung khang khuan. Hoat tinh khang khuan cua cac
axit 2-(indolyl- 3)xinchoninic, cac amit va arylidenhidrazit cua ching dude tang cao mot
cach dang ké khi dua nhém nitro hay halogen vao vi tri s6 5 va 6 § vong benzen cta hop
phan indol[90]. Hop chat duy nhat cua day nay, N- (6- metylbenzothiazolyl- 2)amit cua
axit 2- (indolyl- 3)xinchoninic, chang nhiing c¢6 hoat tinh chung giéng nhu tat ca cac
nhém hop chat khang cac loai khuan Bacillus pumilus, Eschericlia coli, Bacillus cereus,
Staphylococus aureus, Bacillus subtilis ma con c¢6 hoat tinh cao chong Pseudomonas
pyloceaneus (tu trung gay mu xanh)[90].

Cac axit xinchoninic chita vong phenothiazin.d vi tri 2 cting cé hoat tinh chéng
viém, chéng vi khudn va chong amip[45- 47]. Cac axit 2- piridylquinolin- 4- cacboxylic
td ra c6 hoat tinh chong lién cau khuan[22]. Chung [37] ciing nhu cac dan xuat
2- mopholin [91, 92] con ¢6 hoat tinh chéng lao. Semicacbazon cua axit 2- (5- axetyl- 2,
2- bithienyl- 5)xinchoninic cing thé hién hoat tinh chéng khuan Staphylococcus
aureus[88]. Ngoai ra, cac axit xinchoninic va cac hidrazit cia ching c¢6 chua cac goc
thienyl, nitrothienyl va bithienyl ¢ vi tri 2 cua vong quinolin cang tim thay hoat tinh
cao chéng virut[49, 89], cing nhu chong non[84].

Cac amit cua cac axit 2- (thienyl- 2)-, 2- (thiazolyl- 2)xinchoninic chita cac nhom
halogen, ankyl, ankoxyl, nitro hay triflometyl ¢ vong bezen cua quinolin cling c¢6 hoat
tinh giam s6t[80]. Cac axit 2- (phenothiazinyl- 2)xinchoninic, cac este va cac mudi cla
ching biéu hién cac hoat tinh antihistamin va an than[45- 47].

Cac axit 2- (5- nitrofuryl- 2)vinylxinchoninic va cac amit cua ching ¢6 hoat tinh
chong ung thu ro rét[64, 67, 93- 96]; con axit 6- flo- 2- (5- nitrofuryl- 2)quinolin- 4-
cacboxylic, cac este va amit cia ching kim ham su phat trién cac t& bao ung thu ¢
duong rudt[25]. '

Ngoai cac tinh chat duge hoe dang chu y, cac axit xinchoninic ¢6 chita nhém furyl.
benzofuryl hay pirolyl & vi tri 2 cua vong quinolin con ¢6 kha ning kich thich sinh
trudng cua thuc vat (7, 8].

Nhu vay tit ca cac di kién duge dan ra d day da ching minh ro rang vé vién canh
tim ki€m cac chat c6 hoat tinh sinh hoc néi chung va cac hoat chat c6 hiéu qua md
trong day cac axit 2- hetarylxinchoninic.

Tap chi Khoa hoc DPHOQGHN, KHTN & CN. T XX. s6'2, 200:
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This review presents the 2- hetarylcinchoninic acids (quinoline- 4- carboxylic

acids) having heterocycles at the 2" possition of quinoline ring .
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