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TOM TAT

Axit 2-metylquinoline-4-carboxylic (1) da dwoc tong hop tir phan g giita isatin voi
axeton khi ¢6 mdt kali hydroxit. Axit (1) duwoc tiép tuc chuyén héa thanh 2-metylquinolin-4-
cacbhohidrazit (3) qua san pham trung gian la este etyl 2-metylquinolin-4-cacboxylat (2).
Tir hidrazit (3) da tong hop dwoc ba hop chdt bao gom N’-(4-metoxybenzyliden)-2-
metylquinolin-4-cacbohidrazit (4), 4-amino-5-(2-metylquinolin-4-yl)-1,2,4-triazole-3-thiol
(5) va 5-(2-metylquinolin-4-yl)-4-phenyl-1,2,4-triazole-3-thion (6). Cdu triic ciia cdc hop
chat tong hop dwoc di dwoc xdc nhdn boi phé IR va phé "H-NMR ciia chiing.

Tir khoa: 2-metylquinolin-4-cacboxylic, hidrazit, 1,2,4-triazole.

ABSTRACT
Synthesizing some derivations of 2-Methylquinoline-4-carboxylic acid

2-Methylquinoline-4-carboxylic acid (1) is obtained from the reaction of isatin with
acetone in the presence of potassium hydroxide. This acid is converted continuously to 2-
methylquinoline-4-carbohydrazide (3) through the medium of ethyl 2-methylquinoline-4-
carboxylate (2). From 2-methylquinoline-4-carbohydrazide, three compounds are
synthesized including N’-(4-methoxybenzyliden)-2-methylquinoline-4-carbohydrazide (4),
4-amino-5-(2-methylquinoline-4-yl)-1,2,4-triazole-3-thiol (5) and 5-(2-methylquinoline-4-
vl)-4-phenyl-1,2,4-triazole-3-thion (6). The structures of the synthesized compounds were
confirmed by IR and 'H-NMR spectra.

Keywords: 2-methylquinoline-4-carboxylic, hydrazide, 1,2,4-triazole.

1. Pitvan dé nitro-2’-thienylvinyl)quinolin-4-cacboxylic

Céac dan xuat cia axit quinolin-4-
cacboxylic thuong thé hién hoat tinh sinh
hoc. Axit 2-phenylquinolin-4-cacboxylic
(con dugc biét voi tén thwong mai la
atophan hay cinchophen) da dugc dung
lam thudc ha nhiét, chéng mét moéi. Cac
dan xuit arylidenhidrazit cua cac axit 2-
metyl-, 2-(2’-thienylvinyl)-, va 2-(5’-
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dugc thay co6 hoat tinh khang khuan [4].
Céc axit 3-(3-substituted-1H-indon-1-yl)-
2-phenylquinolin-4-carboxylic va 2-phenyl-
7-substituted-ankyl/arylaminoquinolin-4-
cacboxylic déu dugc thay co hoat tinh
khang khuan, khang nam tot [3,5].
Chuyén héa nhém chirc cacboxylic thanh
cac di vong 1,3,4-oxadiazole va 1,2,4-
triazolo[3,4-b]-1,3,4-thiadiazole [9,11,12]
cling tao thanh nhimg hop chat c6 kha
niang khang khuan, khang nidm manh.
B4o céo niy trinh bay két qua tong hop
axit 2-metylquinolin-4-cacboxylic va mot
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sd dan xudt ¢ chic cacboxylic cua chat
nay: este, hidrazit, hidrazit N-thé va cac
di vong 4-amino-1,2,4-triazole, 4-phenyl-
1,2,4-triazole.
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Axit 2-metylquinolin-4-cacboxylic
(1) duoc tong hop tir phan Ung ngung tu
Pfitzinger gitra isatin va axeton trong moi
truong kiém. Pay 1a phuong phap thong
thuong dé tong hop axit 2-metylquinolin-
4-cacboxylic dd duoc nhiéu tac gia thuc
hién [2, 4, 13]. San pham thu dugc co
nhiét do nong chay 237-238°C, kha phu
hop voi dir liéu da dugc mo ta trong tai
liu [13]. Trén phd IR cua (1) xudt hién
dam pic hap thu tu, rong c6 dinh ¢ 3416
cm™ dic trung cho dao dong hoa tri cua
nhom -OH trong phan tir axit; pic hap thu
& 1670 cm™ dic trung cho dao dong hoa

2.  Két qua va thao luin

Axit 2-metylquinolin-4-cacboxylic
va cac dan xuat duoc tong hop theo so dd
dudi day:
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tr1 cia nhom C=0O trong axit thom. Cac
pic hap thy tiéu biéu khac gdm: 3100-
3200 cm™” (C-H thom), 2918 cm™ (C-H
no), 1600 cm” (C=C thom). Ph6é 'H-
NMR cua (1) c6 cac tin hi¢u 6 8,61ppm
(1H, doublet, *J = 8,5Hz, Hr-H), &
8,00ppm (1H, doublet, *J = 8,5Hz, Hr-H),
0 7,82ppm (1H, singlet, Hr-H), 6
7,77Tppm (1H, doublet-doublet-doublet,
3J=7,5Hz, ‘J=1,0Hz, Hr-H), § 7,63ppm
(1H, doublet-doublet-doublet, *J=1,5Hz,
*J=1,0Hz, Hr-H), § 3,42ppm (1H, broad,
COOH) va 6 2,71ppm (3H, singlet, CH,).
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Cho (1) tac dung vdi etanol khi co
mat H,SO, dac lam xuc tac da tao thanh
san pham (2). Hop chéat (2) c6 nhiét do
noéng chay kha thap song lai 1a hop chat
kém bén v6i nhiét (theo tai liéu [14], hop
chat nay phan hay & 152,9°C). Trén phd
IR cta hop chét (2) khong con dam pic
hép thu tu, rong & 3416 cm’ dic trung
cho dao dong hoa tri cia nhom —OH,
ddng thoi hap thu cia nhom C=0 (1720
cm™) chuyén vé tan sd cao hon, phu hop
v6i quy luat bién doi tir axit thanh este
[7]. Mot s6 lién két khac trong phan tir
van duoc thiy qua phd: C-H thom (3034
cm™); C-H no (2982 cm™, 2920 cm™);
C=C thom (1589 cm™). Phd 'H-NMR cua
(2) c6 cac tin hi€u & 8,52ppm (1H,
doublet, °J = 8,5Hz, Hr-H), & 8,01ppm
(1H, doublet, °J = 8,0Hz, Hr-H), &
7,82ppm (1H, singlet, Hr-H), 6 7,79ppm
(1H, doublet-doublet-doublet, 3] = 8,5Hz,
‘J = 2,0Hz, Hr-H), & 7,66ppm (1H,
doublet-doublet-doublet, >J = 8,5Hz, *J =
2,0Hz, Hr-H), § 4,45ppm (2H, quartet, >J
= 7,0Hz, -CH,CH;), & 2,72ppm (3H,
singlet, Hr-CH;) va o 1,39ppm (3H,
triplet,*J = 7,0Hz, -CH,CH;).

DPé thu duoc (3), chung to61 cho
dung dich (2) trong etanol néng phan ing
v6i luong du hidrazin. Trén pho IR cia
(3) xuat hién cac pic hap thu ¢ 3364cm™,
3198 cm™ va 3042 cm™ tng véi dao dong
hoa trj cia cac lién két N-H trong nhom
-NHNH,. O 1624cm™ xuét hién pic hap
thu dac trung cho dao dong hoa tri cua
nhém C=0 (giam di so véi tan s6 hap thy
cta lién két C=0 & este do su lién hop
ctia nito v6i nhom cacbonyl tét hon oxy);
pht hop véi su chuyén dich ma mot sb
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tai licu [2,4,7] da mo ta. Ngoai ra, & 1595
cm™ con xuat hién pic hp thy tung véi
dao dong hoa tri C=C thom. Phd 'H-
NMR cua (3) xuit hién day du cac tin
hiéu véi cuong 46 nhu du kién: §
9,75ppm (1H, singlet, -NH-), 6 7,96ppm
(1H, doublet, °J=10,0Hz, Hr-H),
7,80ppm (1H, doublet, >J = 10,0Hz, Hr-
H), & 7,57ppm (1H, doublet-doublet-
doublet, °J = 10,0Hz, *J = 2,0Hz, Hr-H),
o 7,56ppm (1H, singlet, Hr-H), &
7,39ppm (1H, doublet-doublet-doublet, >J
= 10,0Hz, *J = 2,0Hz, Hr-H), § 4,52ppm
(2H, singlet, -NH,) va & 3,25ppm (3H,
singlet, Hr-CH3).

Hidrazit N-thé (4) duoc tao thanh
qua phan ung ngung tu gitta (3) va p-
metoxybenzadehit. Trén phd hong ngoai
ctia (4) xuét hién pic hép thu ta & 3209
cm’ dic trung cho dao dong héa tri cla
nhom —NH. Pic hép thu ¢ 1649cm™ dic
trung cho dao dong hoa tri C=0, phu hop
vl dir liéu ma tai ligu [2] da mo ta. Cac
lién két Csp”—H cho hip thu ¢ 3038cm™,
trong khi cac lién két Csp’—H cho hap thu
& 2961 cm™ va 2837 cm™; & 1606cm™ va
1541cm™ xuét hién dao dong hoa tri cua
cac lién két C=N, C=C, két qua nay hoan
toan phu hop voi dit liéu vé phd IR cia
hop chat N’-(4-metoxybenzyliden)-2-
metylquinolin-4-cacbohidrazit da dugc
mo ta trong tai liéu [2]. Trén phd 'H-
NMR cua (4) xuét hién hai bo tin hiéu
v6i ty 18 cuong do xdp xi 3: 1. Hai bo tin
hiéu nay c6 thé ung véi hai dong phan hd
bién syn-anti & lién két C(O)-NH, rat
thuong gip ¢ cac hidrazit N-thé [1]. Cac
tin hiéu cy thé nhu sau: & 12,02ppm (1H,
broad, -NH-); 6 8,28ppm va 8,04ppm
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(1H, singlet, -N=CH-Ar); 6 8,12ppm va
7,77ppm (1H, doublet, *J = 8,5Hz, Hr-H)
0 8,00ppm (1H, doublet-doublet-doublet,
°J = 8,5Hz, Hr-H); & 7,80ppm (1H,
doublet-doublet-doublet, *J = 8,5Hz, Hr-
H); 6 7,71ppm va 7,12ppm (2H, doublet,
J=8,5Hz, Ar-H); & 7,61ppm va 7,53ppm
(1H, doublet-doublet, *J = 8,0Hz, Hr-H);
o 7,61ppm va 7,45ppm (1H, singlet, Hr-
H); o 7,04ppm va 6,8 1ppm (2H, doublet,
J=8,5Hz, Ar-H); ¢ 3,83ppm va 3,69ppm
(3H, singlet, Ar-OCHj); & 2,71ppm va
2,50ppm (3H, singlet, Hr-CH;). Cac tin
hiéu trén phd 'H-NMR cia (4) co do
chuyén dich kha phu hop véi dir liéu da
duogc tai licu [2] mo ta (tai liéu [4] khong
dé cap dén phdo NMR cua cac hop chat
hidrazit N-thé di duoc tong hop). Tuy
nhién, tai liéu [2] chua cung cip nhiing
dac trung vé hinh dang tin hi¢éu c6 duogc
do twong tac spin-spin ciing nhu van dé
ton tai cua hai dang dong phan hd bién
syn-anti nhu da néu.

Viéc tong hop cac hop chat (1+4)
da duge dé cap trong cac tai li€u [2, 4],
tuy nhién dir liéu vé phd NMR cua hop
chét (4) con chua dy du; hon nira, phd
NMR cuia cac chat con lai con chua duoc
dé cap.

Hop chét (5) duoc tao thanh tir (3)
qua hai giai doan phan ung. Giai doan 1:
tao mudi dithiocacbazat qua phan tng
gitta (3) voi CS, khi c6 mat KOH. Giai
doan 2: khép vong mudi semicacbazat
v6i hidrazin dé tao thanh di vong 1,2,4-
triazole. Pay 1a phuong phap phd bién dé
tao di vong 4-amino-1,2,4-triazole [10].
Trén phd hong ngoai cua (5) khong con
pic hép thu dic trung cua lién két C=0

trong khi ¢ ving 2500+2800cm™ lai xudt
hién dam hép thu tu, rdng dac trung cho
dao dong hoa tri cua lién két S-H [7].
Céac hap thuy tiéu biéu khac xuat hién &
xuat hién vang 3283cm™ (-NH,), 1633
cm’, 1604 cm™, 1566 cm™ (C=N, C=C).
Phdé "H-NMR cuia (5) ¢ cic tin hiéu phu
hop vé6i cong thire du kién: & 14,25ppm
(1H, singlet, -SH), 6 8,03ppm (1H,
doublet, °J = 8,0Hz, Hr-H), & 8,02ppm
(1H, °J = 8,0Hz, Hr-H), § 7.81ppm (1H,
singlet, Hr-H), 6 7,76ppm (1H, doublet-
doublet-doublet, °J = 8,0Hz, *J = 2,0Hz,
Hr-H), 6 7,57ppm (1H, doublet-doublet-
doublet, *J = 8,0Hz, *J = 2,0Hz, Hr-H), §
5,75ppm (2H, singlet, -NH,), 6 2,75ppm
(3H, singlet, Hr-CHj;).

Dé tao thanh din xudt 4-phenyl-
1,2,4-triazole-3-thion tr hidrazit, ciing
can thuc hién hai giai doan chuyén hoa:
tao phenylthiosemicacbazit voi
phenylisothiocyanat, sau d6 khép vong
bang NaOH [11]. Ching toi da ap dung
phuong phap nay dé tong hop di vong
1,2,4-triazole (6) tir hidrazit (3). Trén phd
hdng ngoai cua (6) ciing khong con xuat
hién dao dong hoéa tri cia lién két C=0
nhung thdy xuét hién pic hdp thu tu ¢
3057cm™ dic trung cho dao dong hoa tri
cta lién két N-H, diéu nay cho thiy hop
chét ton tai & dang thion, phu hop véi su
mo ta trong tai lidu [11]. Cac hap thy tiéu
biéu khac gom: 2853 cm” (C-H no);
1609 cm™ va 1553 cm” (C=N, C=C);
1203 cm™ (C=S). Cac tin hiéu trén phd
'H-NMR cua (5) phu hop tét véi cong
thire du kién: & 14,42ppm (1H, broad, N-
H di vong), 6 7,93ppm (1H, doublet,
J=8,5Hz, Hr-H), & 7,92ppm (1H,

35



Tap chi KHOA HOC BHSP TPHCM

S6 36 niam 2012

doublet, *J=8,5Hz, Hr-H), & 7,72ppm
(1H, doublet-doublet, *J=8,0Hz, Hr-H), &
7,52ppm (1H, doublet-doublet, *J=8,0Hz,
Hr-H), 6 7,31 (5H, mutiplet, Ar-H), o
7,46ppm (1H, singlet, Hr-H), & 2,55ppm
(3H, singlet, Hr-CHs;).

3.  Thuwe nghiém

Téng hop axit 2-metylquinolin-4-
cacboxylic (1): Khudy 24g isatin
(163mmol) trong 150ml dung dich kiém-
ruou (KOH 33%) cho dén tan hoan toan.
Sau d6 cho tiép 100ml axeton, vira khuay
vira dun hdi lvu hdn hop phan tng trong
8 gio. Dé ngudi, axit hoa bang HCI 1:1
16i loc léy két tia tach ra, dem két tinh lai
bang etanol. San phiam ¢ dang tinh thé
nho mau tring c6 nhiét d6 noéng chay
237-238°C (tai ligu [13] 238-240°C).
Hi¢u suét 63%.

Téng hop etyl 2-metylquinolin-4-
cacboxylat (2): Hoa tan hoan toan 10g
axit (1) (53,5mmol) trong etanol. Thém
tir tr 13ml axit H,SO, dic, vira khudy
vira dun hon hop phan tmg trong 8 gio.
Dé ngudi, trung hoa hdn hop phan ung
béng dung dich Na,CO; dén pH=7, loc
két tia tach ra, két tinh bang etanol-nudc
(1:1). San pham & dang tinh thé hinh kim
mau tring c6 nhiét d6 nong chay 76-77°C
(tai liéu [4]: 77°C). Hiéu suat 55%.

Téng hop  2-metylquinolin-4-
cacbohidrazit (3): Hoa tan hoan toan 7g
este (2) (32,6mmol) trong etanol, thém
4ml (116mmol) hidrazin hidrat 80%, dun
hoi luu cach thiy trong 8 gio. Dé ngudi,
loc san pham tach ra, két tinh bang
etanol. San pham ¢ dang tinh thé nho
mau tring c6 nhiét d6 néng chay 176-
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178°C (tai li¢u [2]: 181°C, tai li¢u [4]:
178°C). Hiéu suat 31%.

Tong hop N’-(4-metoxybenzyliden)-
2-metylquinolin-4-cacbohidrazit (4):
Hoa tan hoan toan 0,5g hidrazit (3)
(5mmol) trong etanol, thém 0,68g p-
metoxybenzandehit (Smmol), dun hdi lru
trong 4 gio. P& ngudi, loc san pham tach
ra, két tinh lai bang etanol. San pham ¢
dang tinh thé nhé mau tring c6 nhiét do
nong chay 222-223°C (tai liéu [2]:
228,5°C, tai lidu [4]: 225,2°C). Hiéu suat
37,4%.

T 5ng hop 4-amino-5-(2-metylquinolin-
4-yl)-1,2,4-triazol-3-thiol (5): Hoa tan
hoan toan 2,0 gam hidrazit (3) (0,01mol)
va 0,56g KOH (0,01mol) trong etanol,
thém 0,5ml CS,, khudy & nhiét do thudng
khoang 30 phut. Loc léy chit rdn, rua
bang ete. Pun chat rin trén trong 5ml
hidrazin hidrat 80% trong 3 gio, sau khi
dé nguoi, axit hoa bang CH;COOH, loc
lay két tua, két tinh lai bang etanol-
dioxan (1:1). San pham & dang tinh thé
nhd mau vang c6 nhiét do0 nong chay
240-242°C. Hiéu suat 32,5%.

Tong hop 5-(2-metylquinolin-4-
yl)-4-phenyl-1,2,4-triazol-3-thion  (6):
Hoa tan hoan toan 0,5g hidrazit (3)
(Smmol) trong etanol, thém 0,675g
phenylisothiocyanat (5mmol), dun hoi
lwu trong 2 gio. Loc 1y chat ran, hoa tan
vao 20ml dung dich NaOH 2M va dun
héi Iuu trong 3 gid. Sau khi dé ngudi, axit
hoa béng CH;COOH, loc léy két tia dem
két tinh lai bang etanol. San pham ¢ dang
tinh thé nho mau vang nhat c6 nhiét do
nong chay 248-250°C. Hiéu suat 29,7%.
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4. Kétluan

Axit 2-metylquinolin-4-cacboxylic
va 5 dan xuét cua nd bao gom etyl este,
hidrazit, hidrazit ~N-thé v6i  4-
metoxibenzandehit, cac di vong 4-amino-
1,2,4-triazole va 4-phenyl-1,2,4-triazole

da duoc tong hop. Két qua nghién ciu
cho thiy cac hop chat déu c6 cdu tric
nhu dy kién trong d6 hidrazit N-thé ton
tai dudi hai dang déng phan hd bién (syn-
anti) d6i véi lién két -C(O)-NH-.

Ghi chu: (Cong trinh dwoc hoan thanh voi sy hé tro mot phcfn kinh phi boi NSF
International Research Experience for Students (IRES) grant #INT-0744375)
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