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TONG HOP CAC XETON o, AKHONG NO BI TU
3-AXETYL-4-HIDROXI-N-METYL QUINOLIN-2-ON

Pén Toa soan 01-10-2008

NGUYEN MINH THAO, VU THI MINH THU;, TRAN VAN SON
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ABSTRACT

The reaction of N-methylaniline with diethylmalonate has given 3-acetyl-4-hydroxy-N-
methylquinolin-2-one, which in condensation with aromatic aldehydes has afforded new a,f-
unsaturated ketones. Structure of these compounds has been confirmed by IR, 'H-NMR and MS
spetroscopic data. Biological activities of o, f-unsaturated ketones have been investigated.

Trong mot s6 cong trinh trudc day [1, 2]
chiing t6i di thong bdo vé su tong hop diy xeton
a,f-khong no di tir hop chat 3-axetyl-4-hidroxi-
N-phenylquinolin-2-on va hoat tinh khéng
khuin va khing ndm ciia chiing, dic biét hoat
tinh chéng ung thu gan va phéi in vitro va in
vivo déu rat dang chd y.

Trong bai bdo nay, chiing toi ti€p tuc cong

-C,H5OH
@ #2CH,(COOC,Hy), 2855

NH -CHs

Céc hgp chat trung gian (I va II) déu la cic
chét rin két tinh, ¢6 nhiét do néng chay phu hop
v6i tai lieu tham khao [3]. Riéng ciu tao cua
hop chat II dugc xdc dinh nhd phd hong ngoai,
phd cong hudng tir proton va pho khai lugng:

OH

5 COCH;3;
6 X
7 X
i N o
CHj

b6 su téng hop, ciu tao va hoat tinh sinh hoc
cta ddy xeton @,f-khong no méi di tir hgp chat
3-axetyl-4-hidroxi-N-metylquinolin-2-on  (II).

Hop chat nay duoc tng hgp theo tai liéu da biét
[3] di tr N-metylanilin v6i dietylmalonat qua
giai doan tao thanh trung gian - dan xuét
4-hidroxi-6-metylpiranoquinolin-2,5-dion (I) -
theo so d6 dudi day:

OH

COCH;z
l‘\l o}
CHs

Q)

- Trén phé hong ngoai (ghi trén mdy Impact
410-Nicolet & dang ép vién v6i KBr) thiy xuat
hién céc dinh hap thu & 1656 cm™ dac trung cho
dao dong héa tri cia CO lactam, & 1606 cm™
dac trung cho dao dong héa tri cia CO lién hop
(dong thoi c6 thé ¢6 lién két hidro véi nhém OH
bén canh). Dinh hap thu & 3291cm™ dic trung
cho dao dong héa tri cia nhém OH phenol.

- Trén phé 'H-NMR thay xuit hién céc tin
hiéu dac trung cho do chuyén dich héa hoc clia
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cdc proton trong phan tir: & - ppm (J): 2,70
(3H,s5,COCH,); 3,53 (3H, s, N-CH;); 7,31 (1H, t,
C¢-H, J = 8); 7,50 (1H, d, Cs-H, 8) 7,79 (1H,
tich 5, C;-H, J = 8 va 1,5); 8,06 (1H, q, C;-H, J
=8val,5); 16,85 (1H, s, OH).

Phé khéi lugng (m/z) cho pic ion phan ti ¢6
s0 khéi (m/z) (M* 217) trung véi phan ti khoi
ctia phan ti (C, H;;NO;; M = 217) va c6 céc ion

manh véi s6 khdi tuong ung: 202(100%; M* -
CH,); ....

Te hop chiat  3-axetyl-4-hidroxi-N-
metylquinolin-2-on (I) cho ngung tu véi cac
andehit thom trong diéu kién cha phan ung
Claisen—Schmidt (trong méi truong kiém yéu)
da tong hop dugc mot diy céc xeton a,-khong
no moi:

OH OH
COCHs CO—CH=CH—Ar
H,0 -
+ ArCHO — 2~
N \O Piperidin N \O
CHs (1) CHy (Ily_1o)

Ar: Phenyl; p-Tolyl; p-Clophenyl, p-Bromphenyl; p-Nitro phenyl; m-Nitrophenyl; o-Nitrophenyl; p-
Hidroxiphenyl; 5-(o-Nitrophenyl) furyl-2; 4-Hidroxi-3-metoxiphenyl; p-Dimetylaminophenyl; 3.4-
Dihidroxi metilen phenyl; Indolyl-3; 2-Metylindolyl-3; N-Metylindolyl-3.

Sén pham déu 1a cdc chat rin tinh thé c¢6 nhiét do néng chdy va gid tri R; trén sic ki ban
mong khédc xa véi cdc gid tri tuong ting clia cdc chat dau. Két qua duoc gidi thiéu trong bang 1.

Bdng 1: Céc xeton a,f-khong no (IIT, ;5)

Xeton Hiéu Phd IR (cm™) Phé MS ( m/z)
Ar T°., °C|R; " | sudt, Nhém .
I P Vo | Voo | B [N0Sm CIPT | M
160- 3106- 1657
I |Phenyl |06 | 40 |01 979 | - | 305 | CHANO, | 305
170- 3127 [1647
2 |p-Tolyl Dy 1082 57 350 ete] 986 | - | 319 | CHNO, | 319
338
165- 3096 | 1642 750
3 |p-Clophenyl | 195 1077) 63 | 305011013 981 | (o) gig C,.H,,NOCI| 339
D- 200- 3096 | 1688 750 | 349
% Bromphenyl | 201 | %9 @ |3443)[1637| 77 | Bry | 320 |CohNOBr 350
»- 255- 3096 | 1648 1516
> |Nitrophenyl | 256 |070| 0 |3433)|1621| 783 (£g7) 350 | CHiN,05 | 350
2.
- 230- 3128 [ 1653 1561,
6 INitrophenyl | 231 |99 72 |3a28)|1615] ! | 1333] 30 | CoHuN.Os | 350
o 239- 3115 1650
7 INitrophenyl | 240 99| 3% |3440)|1620] 773 350 | CHLN,05 | 350
p-
. 254- 3197 | 1638
8 }P}Illdromphen 255 0,82] 53 (3440)| 1598 982 - 321 C,HsNO, | 321
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Hiéu Phd IR (cm™) Phé MS ( m/z)
Xeton) 0 lqo oc| R, | suat Nhém
i o GRS o | Voo | B g M| cTPT | M
5-(o-
9 |nitrophenyD)f] 3> | 0.7 | 40 (2411913) 12221 981 | P2 416 | N0, | 416
uryl-2
4-Hidroxi-3-
. 23- 3357 | 1637 351
10 inetompheny 233 0,70| 58 (3115)| 1595 997 " 1(100%) C,H;-NOs | 351
p-
Dimetylamin| 220- 3125 1642 348
1| 1 065 45 |30 1506|979 | - |(1o0m | CoHlaN:Os | 348
phenyl
3.4- 215- 3089 | 1647 349
12 1?10x1me- 216 0,76 61 (3423)| 1612 978 = (100%) C,H;sNO; | 349
tilenphenyl
231- 3123 | 1606 3293
13 |Indolyl-3 | 3351070 63 | 35031 1936|982 | onty| 344 | CaHeNOs | 344
2-
14 [Metylindo- | 220|075 66 | 3332 }ggg 973 (31\3%2) 358 | C,H,N,0, | 358
Iyl-3
N-Metyl 239- 358
15 oot | 240 |080| 67 |3339|1605| 078 | - | 07 | CaHuNOs | 358

*Ban mong silicagel: D6i véi cdc xeton 1,2,3,4,5,6,,8,10,12 hé clorofom: axeton = 4:1; d6i véi cac

xeton 13-15 hé clorofom: axeton = 1:4 (thé tich ). Déi
vé6i xeton 11, hé n-hexan : clorofom = 1:1 (thé tich).

Trén phé hong ngoai clia cdc xeton a,f
khong no (III,;5) déu thdy xuét hién cdc dinh
hdp thu dac trung cho dao dong hda tri cia
nhém OH (c6 lién két hidro noi phan tir véi
nhém CO bén canh) & 3089 - 3128 cm™, cla
nhém CO lactam & 1647 - 1688 cm™ va CO lién
hop & 1605 - 1637 cm™. Pic biét trén cdc phd
d6 déu c6 dinh hap thu & khoang 937 - 997 cm’,
dac trung cho dao dong bién dang khong phéng
ctia nhom vinyl & cdu hinh frans. Dao dong hoa
tri cuia nhém vinyl va lién két doi trong nhan
thom thudng bi tring 1ap vao viing sé séng cua
nhém CO. Ngoai ra trén pho ciing thay cdc dinh
hép thu dac trung cho dao dong ctia cdc nhém
chitc khéc trong phan tit nhu NO,, OH, halogen,
... (bang 1).

Phé khéi lugng clia céc xeton ¢, f-khong no

OH T ¥ OH .
©5>[COCH=CHAF Ar @COCH:CH
e
NT o NT o
CHs CHs

vé6i xeton 5,7,9 hé CHCI, : C,H;OH = 7:3 (thé tich);

déu cho pic ion phan tr ¢6 s6 khéi tring véi
phan tlr khéi ctia hgp chat. Tir d6 ¢6 thé din ra
su phan manh chinh nhu sau:

Trén phé cong hudng tir proton cha cic
xeton &,f-khong no ghi trén mdy Avance 500
M,;, Brucker déu thdy mat di tin hiéu ctia mot
nhom metyl (trong nhéom axetyl), trong khi dé
déu xudt hién mot cdp doublet (dd) & vung 8,45
- 8,76 ppm va 7,87 - 8,35 ppm duéi dang hiéu
ing mdi nha va véi hing s6 tuong tac spin-spin
l1a 15,5 - 16 Hz, ma diéu nay mot l1an nita ching
minh cho cdu hinh frans cia nhém vinyl. Ngoai
ra trén phé con du tin hiéu diac trung cho do
chuyén dich clia cdc proton trong phan tir, dic
biét tin hiéu cua cdc proton trong vong thom cua
cac hop phéan andehit (bang 2).

OH OH
+

CcO

X - S
-CZHZ ©¢/ = )
X

" "o o
CHs CH3
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Bdng 2: Dit liéu phé '"H-NMR clia cdc xeton @, f-khong no

1,5)

OH
a P
_CO—CH=CH—Ar
N~ S0
CHj
Xeton Ar Phd 'H-NMR: & ppm (J,,)
I -CH"=CH" Cac proton vong quinolin | Céc xeton vong Ar
(D ) 3 @ (5)
3,60 (3H, s, N-CH,); 7,35 (1H,[7,50 (3H, m, C,,-H,
o 10 t, C-H.8); 7,56 (1Hd, C-H.8); |C,\-H, C,-H); 7,76
8.16 va 7.93 7,82 (1H, tach 5, C;-H,8 V\a (2H, m, Cy-H va C ;-
1 1 U=16) L9815 (H g, CHEva 15)H).
13 12
9 10 3,67 (3H, s, N-CH;); 7,26 (1H, |2,39 (3H, s, CH,);
067708 |bCrH8): 731 (IH,d,C 1722 (2H, d,C,H
2 %:ycm3 Uote)  [H8):7.69 (IH tich 7. C-HS va C-H.8): 7,63
=, va 1,5) 8,26 (1H, q, Ce-H,8 va |(2H, d, Cy-H va Cys-
1,5); 7.26 (1H, s, OH) H.8)
. 10 3,60 3H, s, N, CH,); 7,57 (2H, d, C,,-H
850 va70] |35(H, t,CHB); 7,56 (IH, [vaCyr-H, 8,5); 7,78
3 @Cl Uo16)  |d:CsH8):783 (IHtich5, |(2H,d, CrHVAC,-
=1 C-H8va1,5); 8,16 (1H,q, [H;8,5)
C,-H.8 va 1,5)
9 10 3,59 (3H, s, N-CH,); 7,33 (1H, [7,69(4H, s, C,-H,
8,58 va7,87 |t C-H.8); 7,55 (1H, d, Cs- Ci-H, Ci-H va C;5-
4 Br 3= 16) H,8); 7,81 (1H, tich 5, C-H,8 |H)
13 12 va 1,5); 8,13 (1H, d, C;-H,8)
9 10 3,59 (3H, s, N-CH,); 7,33 (1H, [8,00 (2H, d, C,-H va
8.57v17.89 |t Co-H8): 7,55 (1H,d,C-  [Cpi-H, 8,5); 8,31
5 NOz |72 16) H,8); 7,79 (1H, t, C,-H,8); 8,15 |(2H, d, C\,-H va
5= (1H, q, Cs-H,8 va 1,5) C-H,8.5)
NO 3,62 (3H, s, N-CH,); 7,36 (1H, [7,78 (1H, t, C,,-
A 65vag0] |- CoH8):7.59 (1H,d, Csr H.,8); 7,84 (1H, t,
6 1 Uotle)  |[H8:817(1H.q C-H8va |C,-H8): 8.21 (H,
1,5); 8,30 (1H, q, Ce-H,8 v |d, C\5-H,8);
13 12 1,5 8,55(1H,s,C,-H)
NO 3,60 (3H, s, N-CH,); 7,36 (1H, [7,86 (2H, m, C,,-H
10 . t,C-H,8); 7,58 (1H,d, C-  |va C,,-H); 8,12 (2H,
7 8,47va791 1y g). 7,73 (1H, tich 5, C,-H,8 |q, C,p-H va C5-H,8
1 (J=16) va 1,5); 8,16 (1H, q, C¢-H,8 va [va 1)
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(D ) 3 @ (5)
9 10 3,59 (3H, s, N-CH,); 7,33 (1H,|7,68 (4H, s, C,-H,
o @OH 8,58 va7.87 |t, C-H,8); 7,55 (1H, d, Cs|C,-H, Cpp-H va C,;-
J=16) H,8); 7,82 (1H, t, C,-H,8); 8,13|H)
312 (1H, d, C-H,8)
3,68 (3H, s, N-CH,); 7,35 (1H,7,12 (1H, d, C,,-H
81 NO, t, C-H,\8); 7,56 (1H, d, Cs[,3,0)7,26 (1H,d,C,s-
. H,8): 7,69 (1H,t, C-H,7,5):  |H,3): 7,81 (1H, d,
. 0 o1835va7.75 |8,15 (1H,d, C-H,7,5) C,-H,7,5)7.83 (1H,
J=15,5) t, C,,-H, 7,5); 7,94
12 10 (1H, d, C,,-H,7,5)
" 7,98 (1H, d, Cy-
H.7.5)
OCH 3,59 (3H, s, N-CH,); 7,33 (1H, |3.85 (3H, s, OCH,)
9 3 t,Co-H,8): 7,55 (1H, d, Cs- 6,79 (2H, d, Co-H va
0 8,74va7,92 |H,8); 7,81 (1H, t, C,-H,8); 8,13 |C,,-H,8); 7,27 (1H,
OH |J=16) (1H, d, C,-H,8) d,C,rH, 8,5 7.3
0 (1H, s, Cy-H); 9,89
13 (1H, s, OH)
9 10 3,59 (3H, s, N-CH,); 7,54 (1H, [3,04 (6H, s,
. d, C+H, 7,5); 7,32 (1H, , C- |CH,NCHS,); 6,79
1 @N(C'ﬁb 8:45va7.96 |y 75).779 (1H, t, C,-9; 7,5); |(2H, d, Cy-H va Cjs-
312 (J=16) 8,13 (1H, d, Co-H; 7.5) H.,8,5); 7,61 (2H, d,
Cy-H va C,-H,8,5)
9 3,60 (3H, s, NCH,); 7,57 (1H, |6,12 (2H, s, -CH,-);
o} 8.46va7.80 |4 CrH.8):733 (IH.1.Ci- 17,05 (1H, d,Cp-
12 CHe | T 55 [H:8:7.82 (1H,t C-H8): 8,15 H.8): 7.30 (IH. 5,
3 o ’ (1H, d, C-H,8) C,-H); 7,34 (1H, d,
12 C;;-H,8)
9 3,63 (3H, s, N-CH,); 7,33 (1H, |7,30 (2H, m, C,-H
10 t, Co-H, 8); 7,55 (1H, d, C-H, |va C,,-H); 7,54 (1H,
;3 I 8,76 va 8,35 [8); 7,80 (1H, tdch 5, C,-H,8 va |m, C,,-H); 8,14 (1H,
13 I 1J=155)  |1,5); 8,07 (1H, d, C-H,8) m,Cp,-H); 12,13
\ 12 (1H, s, NH)
H
3,63 (3H, s, N-CH,); 7,24 (1H, 2,63 (3H, s, -CH,);
9 t,CoH,8): 744 (1H, d, Cs- 7,28 (1H, d, Cy-
] 10 873 vag3s |He8): 779 (IH, tich 5, C-H8 |H8); 7,32 (1H, t,
14 0o 1ss) LS 815 (1H,d. C-HS va|C, H8): 7.54 (1H,
HC™ N 2 ’ 1) t, C,,-H,8); 8,01
H (1H, d, C,,-H,8)
12,12 (1H, s, NH)
9 3,63 (3H, s, N-CH,); 7,33 |3,89 (3H, s, N-CH,-
10 (1H, t, CcH,8); 7,55 (1H, d,  [indol); 7,37 (2H, m,
5 i 8,74 va 8,30 |Cs-H,8): 7,80 (1H, tich 5, C,- |C,-H va C,-H);
13N 13 =155) H,8 va 1,5); 8,16 (1H, q, Cs-  |7,61 (1H, m, Cy-H);

—
[\

H,8va 1,5)

8,07 (1H, m, C,,-H);
8,14 (1H, s, C,5-H)
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Nhu vay, cdc dit liéu vé phd nay hoan toan
phtt hgp véi cac dit kién tuong tng cta cac day
chat tuong tu ma ching t6i da cong bo trong cac
cong trinh truéc day [1, 4] va cho phép khang
dinh cau tao clia ciac xeton ¢,f-khong no la
ding.

Céc xeton o, f-khong no da duogc ching toi
glii thir nghiém hoat tinh khéng khuin (Truc
khuin Gr-: Klebtiella pneumonia); cau khuin gr
(+): Staphylococcus epidermidis) va chong nam
men (Candida albican) tai phong vi sinh —
bénh vién 19.8-Bo Cong an. Cic chit thir
nghiém vé6i nong do 5 mg/1 ml dimetylfomamit
(DMF). Dung dich cic chat thir nghiém dugc
nho vao cic 16 duc trén nén thach da dugc cay vi
khuan vé6i cdc mic 100 va 150 pl. Két qua cho
thay tat ca cdc xeton ¢,f-khong no déu c6 kha
nang khang khudn gr (-) va chong ndm men véi
mtic do cao (duong kinh vong vo khuin thudng
15-22mm).Mot s6 xeton khac (III,, III,, III;)
ciing c6 kha nang khiang khuén Gr (+) nhung
v6i miic do khong dang ké .

THUC NGHIEM

Hop chat dau 3-axetyl-4-hidroxi-N-metyl
quinolin -2-on (II) dugc téng hop theo tai liéu c6
san [3].

*Phuong phdp chung dé téng hop cic xeton
a, - khong no (I 5).

Cho vao binh céu ddy tron 0,01 mol
3-axetyl-4-hidroxi-N-metylquinolin-2-on ~ véi
0,01 mol andehit thom tuong tng 25 - 30 ml
clorofom va vai giot piperidin lam xic tac. Lap
sinh han héi luu va dun so6i hén hgp phan tng
sudt 20 - 50 gio. Lic dau dun néng cic chat

Lién hé: Nguyén Minh Thao

tham gia phan ting tan hét, nhung sau san phim
phan tng dan tao thanh va tich ra & dang két tha
ngay khi dun néng. Khi két thic phan tng, loc
néng trén phéu Buchner dé thu san phdm ran,
rita bang clorofom néng, cé thé két tinh lai tir
etanol, axeton hay etylaxetat tuy ting trudng
hop cu thé. Két qua duoc gidi thiéu & bang 1.

KET LUAN

Béng phan tng cla 3-axetyl-4-hidroxi-N-
metylquinolin-2-on vé6i cidc andehit thom da
tong hop duoc mot diy (15 hop chat) cdc xeton
o, f-khong no méi. Cau tao ciia ching va hoat
tinh sinh hoc ctia cdc hop chét nay da duoc xac
dinh.

Cong trinh nay duoc hoan thanh voi sy gip
dd kinh phi cia chuong trinh nghién citu khoa
hoc co ban trong linh vuc khoa hoc tu nhién.
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