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TONG HQP MOT SO XETON ¢, KHONG NO PI TU
3-AXETYL-4-HIDPROXI-1-METYLQUINOLIN-2(1H)-ON

Dwong Ngoc Toan
Truong Dai hoc Sw pham - DH Thai Nguyén

TOM TAT

Céc xeton a,/-khong no véi nhicu hoat tinh quy d va dang dugc nhiéu nha khoa hoc trén thé gidi
quan tam nghién ciru. Trong bai nay, tac gia trinh bay két qua tong hop mot s xeton a,-khdng no
méi di tir N-metylanilin. Chat trung gian 3-axetyl-4-hidroxi-1-metylquinolin-2-(1H)-on dugc téng hop
bang phan ng dong vong cta N-metylanilin v6i dietylmanolat. San phdm sau d6 da duoc bién doi boi
sy ngung tu v6i andehit thom dé tao thanh mot loat cac xeton a,f-khong no méi (5 hop chat). Cu triic
clia cac san pham nay da dugc xac nhan boi cac phuong phap phd IR, NMR.

T khoa: metylquinolin; andehit; a,-khdng no; ngung tu, cau tric.

Ngay nhdn bai: 21/10/2019; Ngay hoan thién: 28/4/2020; Ngay dang: 04/5/2020

SYNTHESIS OF SOME «,f-UNSATURATED KETONES FROM
3-ACETYL-4-HYDROXY-1-METHYLQUINOLIN-2(1H)-ONE

Duong Ngoc Toan
TNU - University of Education

ABSTRACT

o,f-unsaturated ketones with many valuable activities have been interested in many scientists around
the world. In this paper, the synthesis of some new o,f-unsaturated ketones from N-methylaniline is
reported. The 3-acetyl-4-hydroxy-1-methylquinolin-2-(1H)-on intermediator was synthesized by the
N-methylaniline ring forming reaction with diethylmalonate. The product was then modified by
condensing with aromatic aldehydes to form a series of new a,f-unsaturated ketones (5 compounds).
The structure of these products was confirmed by IR and NMR spectroscopy methods.
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1. Gidi thiéu

Cac dan xuit quinolin dd duoc nhiéu nha
khoa hoc trén thé gidi cong bd véi nhiéu
hoat tinh rat tha vi nhu hoat tinh chéng lao
[1], khdng ndm [2] va {rc ché nhiéu dong té
bao ung thu [3, 4, 5]. C&c xeton «,f- khéng
no 1a cac chat ma trong phén tir ciia ching co
chira nhom vinyl xeton (-CO-CH=CH-), day
12 nhom hoat dong hoa hoc rat phong phu, da
dang vé hoat tinh sinh hoc, dic biét cac hop
chit co chira nhan dj vong, trong d6 cé di
vong quinolin. Cac hoat tinh nhu khang
khuén, chéng nam, diét c6 dai va trir sau,
chéng ung thu gan, phéi... dd duoc d& cap
trong nhiéu cong trinh nghién ciru trudc day
[6, 7, 8, 9, 10]. P& gop phan vao viéc tong
hop cac xeton ¢,f- khong no moi, chung toi
nghién ctru tong hop cac xeton a, - khdng no
di tr 3-axetyl-4-hidroxi-1-metylquinolin-2-
(1H)-on.

2. Thuc nghiém

Céc xeton a,- khong no duoc téng hop theo
hinh 1.

Giai doan (1): Cho vao binh cau 10,7 ml N-
metylalanin, 32 ml dietylmalonat va 50 ml

©\ CH,(COOC,H,),
_ >

I?IH - C,H,0H
CH, @

(3a-e)
Voi Ar: 4-OCH3C6H4 (33.), 3-C|C6H4 (3b), 4-N(CH3)2C5H4 (3C),
2-CIC¢H, (3d), 3-CH3CgH4 (36)

diphenylete. Lip cot Vigro 20 cm va sinh han
thang, dun s6i hdn hop phan tng 5 gid, dong
thoi cét loai etanol. Pé ngudi hdn hop phan
tmg dén khi c6 két tia tao thanh, thém vao
hdén hop 50 ml dioxan va ete dé loai hét
diphenylete. San pham thu duoc 1a cac tinh
thé hinh kim, mau vang va c6 t°,.= 220°C.
Giai doan (2): Cho vao binh cau huyén phu
clia 25 g piranoquinolin téng hop dugc & trén
(0,103 mol) trong 321 ml grixerol va 32,1 ml
dung dich NaOH 40% (0,515 mol). Dun séi
hdn hop phan tmg trong vong 1 gio, dé ngudi
10i 6t vao 642 ml nude lanh. Trung hoa dung
dich bang 51 ml HCI dic cho dén khi két tia
tach ra hoan toan (dén méi trudng axit). Loc
hut va rira sach két tiia bang nude. Lam kho &
nhiét do 80°C va sau d6 két tinh lai bang dung
mdi etanol thu duoc chit ran (11) mau vang
tuoi, hiéu suat 84%. Phd IR (v, cm™): 1656
(Vco tactam)s 1606 (Vco tien hop)s 3291 (Vor). Phé
'H NMR (9: ppm, J: Hz): 2,70 (3H, s,
COCHy); 3,53 (3H, s, N-CH,); 7,31 (1H, t, J=
8,0, H-6); 7,50 (1H, d, J=8,0, H-5); 7,79 (1H,
m, H-7); 8,06 (1H, g, J=8,0 va 1,5, H-8);
16,85 (1H, s, OH).

OH
COCH
OH 1/ NaOH X 3
_—
2/ HCl N X0
) |
CH,
ArCHO
3
= Ar

Hinh 1. So d6 tong hop cdc xeton a,f- khong no di tir 3-axetyl-4-hidroxi-1-metylquinolin-2-(1H)-on
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Giai doan (3): Pun hoi luu 40-60 gid hon hop cia 3-axetyl-4-hidroxi-1-metylquinolin-2-(1H)-on
v&i andehyde thom theo ti 1€ mol 1:1 trong dung moi etanol va 4 giot piperidine lam xuc tac. San
pham phan tng duoc tao thanh trong qua trinh dun hdi luu va tach ra & dang két tiia. Két tia tach
ra co thé két tinh lai tir hdn hop dung méi N,N-dimetylfomamit:etanol (1:1) dén khi trén sic ki

ban mong silicagel cho mot vét tron gon.

Két qua tong hop cac xeton ¢, - khong no dugce trinh bay & bang 1.

OH O
X / Ar
Bang 1. Dir liéu vt li cua cdc xeton o, f- khong no tir 3- N \O
axetyl-4-hidroxi-1-metylquinolin-2-(1H)-on |
CHj3
(3a-f)
IR (cm™)
Hop o o * H
s Ar T, C Ry o Vco Vco
chat (%) lacton  lién hop YoH d.ch=
3a  4-OCH;CgH, 178-179 0,70 85 1643 1599 3103 980
3b  3-CICgH, 168-169 0,68 78 1650 1623 3102 983
3¢ 4-N(CHj3),Ce¢H,  256-257 0,72 83 1636 1595 3110 979
3d 2-CICgH, 176-177 0,66 82 1646 1621 3103 977
3e 3-CH3CgH, 169-170 0,78 79 1633 1630 3110 980

(*Bdn méng silicagel, hé dung méi n-hexane:ethylacetate 5:3 theo thé tich)

Pho hdng ngoai cua cac hop chit dugc do
dudi dang vién nén voi KBr trén may FTS-
6000; Pho cong huong tir hat nhan (NMR)
dugc do trong dung m6i DMSO-ds trén may
BRUKER XL-500 tai Vién Hoa hoc, Vién
Khoa hoc va Cong nghé Viét Nam.

3. Két qua va théo luan

Trén phd hong ngoai cia cic xeton a,f-
khong no déu thiy xuét hién cac dinh hap thu
dac trung cho dao dong hod tri cia nhom
cacbonyl lacton & ving 1633-1650 cm™ va
nhém CO lién hop & ving 1595-1630 cm™,
dic biét co dinh hap thu ¢ ving 977-986 cm™
dic trung cho dao dong bién dang khong
phing ctia nhém vinyl & cdu hinh trans (xem
bang 1).

Phé cong huong tir proton (‘H NMR) cua
xeton ¢,f- khong no thay xuat hién mot doi
doublet v6i dang hiéu ing mai nha nim trong
ving 7,87 — 8,61 ppm vé&i hing s twong tac

spin- spin la J=15,5-16,0 Hz, diéu nay xac
dinh c4u hinh cta nhém vinyl 13 trans. Ngoai
ra trén phé) cling xuét hién céac tin hiéu dic
trung cho chuyén dich hod hoc cta cac proton
khac c6 mat trong phéan tur.

Trén phd 'H NMR cua cac hop chét tong hop
duogc ching t6i nhan thay khong xuat hién tin
hiéu cong huong cua proton nhém —OH trong
hop phan quinolin, chung t6i cho rang co su
tao thanh lién két hidro ndi phan tir giita
proton nhdm —OH nay véi nguyén tir O cua
nhom C=0 trong nhom vinyl xeton ngay bén
canh tao vong 6 canh, vi vay proton nay
chuyén dich vé vung truong thip va khéng
xudt hién trén ph do.

Céc dir kién phd hong ngoai két hop véi phd
cong huong tir hat nhan da khang dinh ding
cAu tao clia cac xeton a,f- khong no tong hop
duoc (3a-e).
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OH O
‘ 5 ‘a 4 . 11
Bang 2. Dit kién phé *H NMR ciia mét sé xeton ° S o 10/ Ar
a,f- khéng no di tir 6-axetyl-5-hidroxi-4-metylcumarin e N“So
CHg
Phé "H NMR:  ppm (J Hz)
Hop .
P Ar H-10, CA4c proton B .
chat Céac protonvong Ar  N-CH;
H-11 H-5, H-6, H-7, H-8
8,14 (1H,d, H-5,J=8,0); 7,73 (2H, d, H-14,
13 14
12 5 . 7,80 (1H, t, H-7, J=8,0); H-16, J=8,5);
OCH; 852va7,95 3,59
3a (=15.5) 7,55 (1H, d, H-8, 7,06 (2H, d, H-13, @H. )
v ' J=8,0); H-17, J=8,5); ’
7,33 (1H, t, H-6,J=8,0). 3,83 (3H, s, OCHy).
8,17 (1H, dd, H-5, J=8,0
va 1,5);
7,76 (1H, s, H-13);
al . 7,81 (1H, t, H-7,J=8,0 _
3b 13 14 8,57 va 7,87 va15) 7,70 (1H, m, H-16); 3,62
12 5 (3J=16,0) e 7,51 (2H, m, H-15, (3H, s)
7,56 (1H, d, H-8,
17 16 J:8 O) H_17)
7,34 (1H, t, H-6, J=8).
8,10 (1H, d, H-5,J=8,0); 7,58 (2H, d, H-14,
N X 7,75 (1H, t, H-7, J=8,0); H-16, J: 8,5);
@N(CHS)Z 8,43 va 7,94 3,56
3c 7,50 (1H, d, H-8, 6,77 (2H, d, H-13,
17 16 (J=15,5) (3H,s)
J=8,0); H-17, J: 8,5);
7,28 (1H, t, H-6,J=8,0). 3,02 (6H, s, N(CH3),
al 8,17 (1H, m, H-5); 7,90 (1H, m, H-14);
ey B6LWABIS TBA(HLHTISTE:  750(@HmH-15, 360
15 (J=15,5) 7,50 (1H, m, H-8); H-16); (3H, s)
116 7,36 (1H, t, H-6,J=7,5). 7,51 (1H, m, H-17).
8,13 (1H, d, H-5, J=8,0); 7,53 (2H, d, H-13, H-
13 14 CH3 X 7,80 (1H, t, H-7, J=8,0); 17);
8,57 va 7,88 3,58
3e 12 5 7,51 (1H, d, H-8, 7,30 (2H, m, H-15,
(J=16,0) (3H,s)
17 16 J=8,0); H-16);

7,37 (1H, t, H-6, J=8,0).

2,36 (3H, s, CHa).

4. Két luan

Bing phan tmg cua cac andehit thom véi 3-axetyl-4-hidroxi-1-metylquinolin-2-(1H)-on da tong
hop duge 05 hop chat xeton ¢, - khong no. Cau tao ciia cic san pham di dugc x4c nhan bang cac
phuong phap phd IR, NMR.

Lo1i cam on

Nghién ctru nay dugc tai trg boi De tai nghién ctru khoa hoc cap B Gido duc va Dao tao, Ma so:

B2019-TNA-11.
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