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Many derivatives of quinoline-2-on have been considered to
synthesize and evaluate their biological properties by organic
chemists due to their various biological effects, including
antibacterial, antioxidant, anti-inflammatory, and anticancer activities.
The connection of 4-hydroxyquinoline-2-one with  2-amino-
pyrimidine could initiate the new activities. The combination of 4-
hydroxyquinoline-2-one with 2-amino-pyrimidine or 2-pyrazoline can
form novel properties. In this work, some new 2-aminopyrimidine and
2-pyrazoline compounds were synthesized from a,B-unsaturated
ketone compounds containing quinoline rings. New 2-
aminopyrimidine compounds (3 compounds) were synthesized by the
reaction of o,p-unsaturated ketones with guanidine chlorohydrate, and
the reaction efficiency was 62 - 70%. New 2-pyrazoline compounds
(1 compound) were synthesized by the reaction of a,B-unsaturated
ketones with 4-nitrophenylhydrazine with an efficiency of 58%. The
structure of these products was confirmed by IR, NMR and MS
spectroscopy methods.
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Nhiéu dan xuat cua quinoline-2-on da dwoc cac nha héa hoc hitu co
nghién ciru dé tong hop va danh gia cac dic tinh sinh hoc do céc tac
dung sinh hoc khac nhau cua ching, bao gom cac hoat dong khéang
khuan, chong oxy hoa, chdng viém, chong ung thu. Sy két hop cua 4-
hydroxyquinoline-2-one vai 2-amino-pyrimidine hoac 2-pyrazoline
c6 thé hinh thanh céc hoat tinh méi. Trong bai béo nay, tc gia trinh
bay két qua tong hop mot sé hop chit 2-aminopyrimidine va 2-
pyrazoline méi di tir cac hop chét ketone a,8-khéng no cé chira vong
quinoline. Céc hop chat 2-aminopyrimidine méi (3 hop chit) dwoc
téng hop bang phan &ng cua cac ketone a,8-khdng no véi guanidine
chlorohydrate, hiéu suat phan Gng dat 62 - 70%. Cac hop chit 2-
pyrazoline mai (1 hop chat) dugc téng hop bang phan ung cua cac
ketone a,/-khong no véi 4-nitrophenylhydrazine véi hiéu suat dat
58%. Céu tric ciia cac san pham nay di dugc xac nhan boi céc
phuong phap phé IR, NMR, MS.
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1. Gigi thigu

Pyrimidine va din xuat cua n6 chiém mét vi tri quan trong trong tong hop hiru co néi chung
va hoa dugc noi riéng. Pa sé ching ¢ phd hoat tinh sinh hoc rat rong nhu chéng ung thu [1],
khang virus [2], khang khuan [3], chat chong oxy héa [4]...

Dan xuit ciia pyrazoline dugc biét dén voi nhiéu hoat tinh quy: trc ché sy phét trién cua khéi u
[5], kha ning ting cuong hé mién dich cua co thé [6], khang nhiéu loai vi khuan, nam, chéng co
giat [7], khang viém [8], khang ung thu [9], chbng dai thao duong, chong tram cam [10], ha
huyét ap [11], chat chong oxi hoa [12], kha nang han ché hap thu cholesterol [13]...

Tiép theo viéc tong hop va nghién ciu tinh chat cua cac keton o, 5- khong no di tr 3-acetyl-4-
hydroxy-N-methyl-2(1H)-quinolone [14], bai bao nay trinh bay két qua vé chuyén hoa céc keton
a,-khong no & trén thanh cac hop chat 3-(2-Amino-6-arylpyrimidin-4-yl)-4-hydroxy-1-methyl-
quinolin-2(1H)-ones va 5-aryl-3-(4’-hydroxy-N-methyl-2’(1H)-quinolone-3’-yl)-1-(4°’-
nitrophenyl)-2-pyrazoline.

2. Thuc nghiém

Dé tong hop cac dan xuit cac hop chat 3-(2-Amino-6-arylpyrimidin-4-yl)-4-hydroxy-1-
methyl-quinolin-2(1H)-ones va 5-aryl-3-(4’-hydroxy-N-methyl-2’(1H)-quinolone-3’-yl)-1-(4"’-
nitrophenyl)-2-pyrazoline, ching t6i da thuc hién mot chudi phan tng theo so do phan @ng ¢
Hinh 1.

Cac giai doan (i), (ii) va (iii) dugc thuc hién theo tai liéu [14]. Giai doan (iv) duogc thuc hién
theo phwong phap chung nhu sau: Pun hdi luu cach thity trong 48 gio hdn hop gém 10 mol
ketone «,5-khdng no véi 10 mol guanidine hydrochloride va 10° mol NaHCOj; trong 30 ml
dung méi dimethylformamide (DMF) & nhiét dd 70°C. H3n hop phan tmg dé ngudi, d6 vao céc
chtra 50 ml nuée d4, san pham tach ra duoc loc hit va két tinh lai trong dung méi etanol:DMF =
4:1 vé thé tich), kiém tra dén khi trén ban mong silicagel chi cho mot vét gon va tron.

Giai doan (v) dugc thuc hién theo phuong phap chung nhu sau: Pun hdi luu trong 30-40 gid
hén hop géom 10°° mol ketone ¢, 8- khdng no véi 10° mol 4-nitrophenylhydrazine trong dung moi
ethanol tuyét d6i va xdc tac 12 5 - 7 giot acetic acid bang. San pham tach ra duoc loc hit va két
tinh lai trong dung moi thich hop, kiém tra dén khi trén ban mong silicagel chi cho mét vét gon
va tron.

Cac san pham nhan duogc déu 1a cac chat ran c6 mau vang nhat dén mau nu, trén ban mong
silicagel cho mot vét tron va phat quang manh dudi bac xa 254 nm véi Ry ¢ 0,71-0,86.

Nhiét d6 néng chay caa céc san pham tong hop dugc do trén may STUART SMP3. Sic ky
ban mong thuc hién trén ban mong silicagel 60 Fas, trang trén 14 nhdm cua hdng Merck. Phd
hong ngoai do dudi dang vién nén véi KBr trén may FTS-6000; Pho cong huong tir hat nhan
(NMR) duoc do trong dung méi DMSO trén may BRUKER XL-500 tai Vién Héa hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam. Pho khéi lwong cua cac hop chat nghién ctu duogc ghi
trén may AutoSpec Premier (USA).

Céc dir kién tong hop cua cac hop chat 3-(2-Amino-6-arylpyrimidin-4-yl)-4-hydroxy-1-
methyl-quinolin-2(1H)-ones dugc trinh bay dudi day:

3-(2-Amino-6-(4-methoxy)phenylpyrimidin-4-yl)-4-hydroxy-1-methylquinolin-2(1H)-one
(5a)

bi tir hop chat 4a (R=4-OMe, 1 mmol, 335 mg) va guanidine hydrochloride (1 mmol, 95 mg).
Thoi gian phan @ng: 57 h. Hiéu suat phan tng: 231 mg (62%). Nhiét do nong chay: 241-242°C;
R¢=0.68 (n-hexane/acetone = 5:3).

- IR (KBr), v (cm™): 3462-3207 (von), 3293, 3207 (viiz), 2920, 2858 (vcy alkyl), 1636 (ve-o
lactam), 1545, 1496 (vc-c arene);

-'H NMR (500.13 MHz, DMSO-dg), 5 (ppm): 8.94 (s, 1H, H-5"), 8.15 (dd, J = 8.0, 1.25 Hz,
1H, H-5), 8.05 (d, J = 8.0 Hz, 2H, H-2" & H-6"), 7.87 (s, 2H, NH,), 7.64 (td, J = 8.5, 1.25 Hz,
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1H, H-7), 7.44 (d, J = 8.5 Hz, 1H, H-8), 7.24 (td, J = 8.0, 1.0 Hz, 1H, H-6), 7.12 (d, J = 8.0 Hz,
2H, H-3" & H-5"), 3.85 (s, 3H, N-CHj), 3.58 (s, 3H, 4"-OCHy);

- 3C NMR (125 MHz, DMSO-dg), d (ppm): 175.9 (C=0), 165.6 (C-6"), 162.0 (C-2'), 158.9
(C-4), 155.0 (C-4"), 140.0 (C-8a), 132.9 (C-7), 130.0 (C-1"), 129.9 (C-2" & C-6"), 125.5 (C-5),
121.2 (C-6), 120.0 (C-4a), 114.5 (C-8), 114.4 (C-3" & C-5"), 100.3 (C-5"), 55.5 (4"-OCHjy), 28.7
(N-CHa);

- ESI-MS: calcd. CyH1gN4O3, M=374.14 Da, m/z 375.0 (100%) [M+H]".

3-(2-Amino-6-(3-methyl)phenylpyrimidin-4-yl)-4-hydroxy-1-methylquinolin-2(1H)-one (5b)

Di tir hop chat 4b (R=3-CHs, 1 mmol, 319 mg) va hop chat guanidine hydrochloride (1 mmol,
95 mg). Thoi gian phan Gng: 62 h. Hiéu suat phan tng: 247 mg (68%). Nhiét 46 néng chay:
233-234°C, R¢= 0.76 (n-hexane/acetone = 5:3).

- IR (KBr), v (cm™): 3442 (vop), 1630 (ve-o lactam), 1586, 1494 (ve-c arene);

-'H NMR (500 MHz, DMSO-dg), J (ppm): 8.96 (s, 1H, H-5"), 8.16 (dd, J = 8.0, 1.0 Hz, 1H,
H-5), 7.93 (s, 2H, NH,), 7.88 (s, 1H, H-2"), 7.86 (d, J = 8.0 Hz, 1H, H-6"), 7.65 (td, J = 8.0, 1.5
Hz, 1H, H-7), 7.47-7.44 (m, 2H, H-8, H-5"), 7.39 (t, J = 7.5 Hz, 1H, H-4"), 7.24 (t, J = 7.5 Hz,
1H, H-6), 3.58 (s, 3H, N-CH3), 2.42 (s, 3H, CHy);

- 3C NMR (125 MHz, DMSO-dg), d (ppm): 175.6 (C=0 lactam), 166.1 (C-2’ & C-6'), 159.5
(C-4), 155.1 (C-4'), 139.9 (C-8a), 138.0 (C-5"), 136.8 (C-1"), 132.8 (C-7), 131.8 (C-4"), 128.7
(C-3"), 127.5 (C-2"), 125.4 (C-5), 124.3 (C-6"), 121.2 (C-6), 114.4 (C-8), 101.2 (C-5"), 88.5 (C-
3), 28.6 (N-CHj3), 21.0 (3"-CHy);

- ESI-MS: calcd. for C,,H1gN4O,, M=358.39 Da, found: m/z 359.0 (100%) [M+H]".

3-(2-Amino-6-(2-thienyl)pyrimidin-4-yl)-4-hydroxy-1-methylquinolin-2(1H)-one (5c)

Di tir hop chit 4c (Ar: 2"-thienyl, 1 mmol, 311 mg) va hop chét guanidine hydrochloride (1
mmol, 95 mg). Thoi gian phan tng: 69 h. Hiéu suit phan ang: 246 mg (70%). Nhiét do nong
chay: 241-242°C, R¢= 0.78 (n-hexane/acetone = 5:3).

- IR (KBr), v (cm™): 3450 (von hydrogen bonding), 3315, 3195 (vi2), 1641 (ve-o lactam),
1590, 1528 (vc=c arene);

-'H NMR (500 MHz, DMSO-dg), J (ppm): 8.86 (s, 1H, H-5"), 8.15 (dd, J = 8.0, 1.0 Hz, 1H,
H-5), 7.94 (s, 2H, NH,), 7.87-7.84 (m, 2H, H-4", H-5"), 7.65 (td, J = 8.0 Hz, 1H, J = 8.0, 1.5 Hz,
1H, H-7), 7.45 (d, J = 8.0 Hz, 1H, H-8), 7.27-7.22 (m, 2H, H-6, H-3""), 3.58 (s, 3H, N-CHy3);

- C NMR (125 MHz, DMSO-dg), d (ppm): 175.7 (C=0 lactam), 160.8 (C-6"), 159.0 (C-4),
154.9 (C-4"), 142.3 (C-5"), 140.0 (C-8a), 132.8 (C-7), 131.7 (C-5"), 128.9 (C-3"), 128.5 (C-4"),
125.4 (C-5), 121.2 (C-6), 114.4 (C-8), 99.58 (C-5'), 28.6 (N-CHy);

- ESI-MS: calcd. for C19H16N40,S, M=350.39 Da, found: m/z 350.9 (100%) [M+H]".

Céc dir kién tong hop cua hop chat 5-(3-methylphenyl)-3-(4’-hydroxy-N-methyl-2°(1H)-
quinolone-3’-yl)-1-(4’’-nitrophenyl)-2-pyrazoline (6b)

Hiéu suat phan tmg 58%, t°,.= 248-249°C, R; = 0.69 (ethylacetate:chloroform, 5:2). *"H NMR
(DMSO-ds) d (ppm), J (Hz): 2.28 (s, 3H, CHs3), 3.58 (s, 3H, N-CHj3), 3.68 (1H, dd, Ha), 4.31 (1H,
dd, Hb), 5.59 (1H, dd, J: 12.0 va 5.0 Hz, Hc), 8.14 (1H, dd, J: 8.0 va 1.5 Hz, H-5), 8.09 (2H, d, J:
7.0, H-12, 14), 7.71 (1H, td, J: 7.5 va 1.5, H-7), 7.53 (1H, d, J: 8.5, H-8), 7.36 (1H, t, J: 7.5, H-
6), 7.24 (1H, t, J: 8.0, H-19), 7.14 (1H, s, H-21), 7.09 (2H, m, H-17,18), 7.02 (1H, d, J: 7.0, H-
11,15), 12,96 (1H, s, C4-OH). *C NMR (DMSO-ds) § (ppm): 160.1 (C-2), 100.5 (C-3), 161.6
(C-4), 114.3 (C-4a), 123.6 (C-5), 122.2 (C-6), 132.5 (C-7), 114.3 (C-8), 140.5 (C-8a), 154.9 (C-
9), 146,9 (C-10), 111.5 (C-11,15), 125.3 (C-12,14), 138.1 (C-13), 139.2 (C-16), 1125.7 (C-17),
138.4 (C-18), 128.6 (C-19), 121.7 (C-20), 128.1 (C-21), 28.6 (N-CHj), 46.6 (C-a,b), 60.5 (C-c).
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Hinh 1. Tang hop c&c hop chdt 2-aminopyrimidine va 2-pyrazoline
3. Két qua va thao luan
3.1. Téng hep cac hep chdt 2-aminopyrimidine 5a-c

Hop chét 2-aminopyrimidine 5a-c duoc thyc hién bang cach hoa tan cac chat phan ¢ng theo ty
I¢ mol 1:1:1 trong dung mdi DMF méi cét lai ¢ nhiét do 70°C trong thoi gian 57-69 gio. Hiéu
suit phan tng thu duoc dao dong tir 62-70%.

CAu trdc cua céc san pham tong hop duoc da duoc xac nhan nho két qua phan tich phd IR, *H
NMR va *C NMR, MS.

Trén phd '*H NMR ciia cAc 2-aminopyrimidine déu thdy mét di tin hiéu mot cap doi dudi dang
hiéu mg mai nha dic trung cho chuyén dich héa hoc ciia nhém trans vinyl trong cac ketone -
khong no, trong khi d6 xuét hién tin hiéu singlet dic trung cho chuyén dich héa hoc cua 2 proton
nhom —NH, (7,87-7,94 ppm) va mét proton H-5' (8,86-8,96 ppm) ciing ¢ dang singlet trong nhan
pyrimidine. Diéu nay chirng té vong 2-aminopyrimidin da dwoc hinh thanh.

T dir kién phé "H NMR ciia cac 2-aminopyrimidine ta khong thay su xuat hién tin higu cong
huéng cua proton nhém OH trong hop phan quinoline cua cac chit tong hop duoc. Piéu nay cé
thé giai thich nhu sau: proton ciia nhdm C,-OH c6 1& tao lién két hydrogen noi phan tir véi
nguyén tir N cuaa nhom C=N trén vong pyrimidine, do vay tin hiéu cong huong cua proton nay
dich chuyén vé phia truong yéu dén muc trén phd do (chi ghi dén 13 ppm) khong ghi dugc tin
hiéu cua proton nay.

Pho ESI-MS cuia cac hop chét cho thiy pick ion gia phan ta [M+H]" hoac [M+H] c6 m/z phu
hop vai cong thic phan ta.
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3.2. Tong hep hep chdt 2-pyrazoine 6b

Hop chat 2-pyrazoline 6b dugc thuc hién bang cach dun hdi luu ketone ¢, -khong no tuong
g 4b véi 4-nitrophenylhydrazine trong dung méi ethanol tuyét ddi voi xuc tac acid acetic bang,
chat rin tach ra ngay trong qua trinh dun hdi luvu, rira nhiéu 1an chit ran tach ra bang ethanol néng
thu duoc hop chét tinh khiét. Hiéu suét ciia cac phan ung dat 58%.

Trén phd 'H NMR cuia hop chat 2-pyrazoline 6b nhan thiy mét di tin hiéu moét cap doi dudi
dang hiéu g mai nha dic trung cho chuyén dich héa hoc cua nhém trans vinyl trong céc ketone
a,fkhong no, dong thoi xuat hién céc tin hiéu cong huong cia 3 proton no trong vong 2-
pyrazoline Ha (3,68 ppm), Hb (4,31 ppm) va Hc (5,59 ppm), déy la céc tin hi¢u khang dinh vong
2-pyrazoline dugc tao thanh. Trén phd *C NMR cua hop chét tong hop dugc thdy day du tin hiéu
cong huong cua cac nguyén tir carbon khong twong duwong trong phéan tir & nhirng ving thich hop,
dic biét xuat hién tin hiéu cong huang cua 3 carbon no trong vong 2-pyrazoline C-a,b (46,6 ppm)
va C-c (60,5 ppm).

4. Két luan

Bang phan tng cua cac ketone a,f-khong no di tir 3-acetyl-4-hydroxy-N-methyl-2(1H)-
quinolone vai guanidine hydrochloride trong dung mdi DMF, xtc tdc NaHCO, di tong hop duoc
3 hop chat 2-aminopyrimidine méi. Ciing phan tng cua ketone a,f-khdng no trén véi p-
nitrophenylhydrazine trong dung moi ethanol, xUc tac acid acetic bang da tong hop dugc 1 hop
chat pyrazoline moi. C4u tao cua cac san pham da duoc xac nhan bang cac phuong phap pho IR,
'H NMR, *C NMR, MS.
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