BO GIAO DUC VA PAO TAO

TRUONG DAI HOC DUGC HA NOI

VU TRAN ANH

TONG HQP MOT SO DAN CHAT
CUA HYDANTOIN VA THAM DO

TAC DUNG KHANG KHUAN,
KHANG NAM VA CHONG UNG THU

TOM TAT LUAN AN TIEN SI DUQC HQC

CHUYEN NGANH : HOA DUQC
MA SO : 62.73.01.10

HA NOI - 2010




CONG TRINH PA HOAN THANH TALI:
Truong Pai hoc Dugc Ha Noi

Vién Khoa hgc- Cong ngh¢ Viét Nam

Nguwoi hwéng dan khoa hoc:
PGS. TS. Nguyén Quang Pat

TS. Pinh Thi Thanh Hai

C6 thé tim doc lun 4n tai:
- Thu vién Quéc gia Ha Noi

- Thu vién Truong Pai hoc Dugc Ha Noi



DANH MUC CAC CONG TRINH PA CONG BO

Nguyén Quang Dat, Pinh Thi Thanh Hai, Vii Tran Anh, Nguyén
Thu Huong, Pau Céng Hong, Lé Mai Huong (2006), “Tong hop
va hoat tinh chéng ung thu cua mot s6 din chat 5-

arylidenhydantoin™, Tap chi Duoc hoc, 11A, 50-54.

Dat Nguyen Quang, Hai Dinh Thi Thanh, Anh Vu Tran, Huong
Nguyen Thi Thu, Hong Dau Cong, Huu Doan Thi, Huong Le
Mai (2007), “Synthesis and cytotoxic activity of some 5-
arylidenhydantoin derivatives”, Proceeding of the Fifth

Inchochina Conference on Pharmaceutical Sciences (Pharma

Indochina V), Bangkok, Thailand, November 21-24, PCP-P-42.
Vil Tran Anh, Nguyén Quang Dat, Dinh Thi Thanh Hai, Poan
Thi Hiru (2008), “Téng hop va thir hoat tinh sinh hoc ctia mot s6
dan chét 5-arylidenhydantoin”, Tap chi Duoc hoc, 12, 36-39.

Vil Tran Anh, Nguyén Quang DPat, Binh Thi Thanh Hai, Pham
Thi Vy (2009), “Téng hop va thu hoat tinh sinh hoc cia mdt $6
5-arylidenhydantoin va din chit base Mannich”, Tap chi Hod
hoc, T47 (4A), 7-11.

Vii Tran Anh, Nguyén Quang Pat, DPinh Thi Thanh Hai, Tran Thj
Oanh (2009), “Tong hop va thtr hoat tinh sinh hoc cta 5-(o- va p-
clorobenzyliden)hydantoin va din chat base Mannich”, Tap chi

Duoc hoc, 12, 38-42.



1

A.GIOI THIEU LUAN AN
1. Pt van de.

Cac dan chat hydantoin 14 ddy chat di duoc quan tAm nghién ciru vé tong hop
hoa hoc, tac dung sinh hoc va ung dung lam thubc. Mot sb dan chit hydantoin da
duoc st dung 1am thudc nhu phenytoin (thudc chéng dong kinh), nitrofurantoin
(thudc khang khuan), dantrium (thudc gidn co van), nilutamid (thuéc diéu tri ung thu
tuyén tién liét di can). Trong nhiing nim qua, cac nha nghién ctu trén thé gidi va
trong nudc tiép tuc nghién ctru, tong hop va sang loc tac dung sinh hoc ctia cac dan
chét hydantoin, da tim théy nhiéu din chét c6 hoat tinh khang khuan, khang nam, va
tac dung chdng ung thu . Trong sé d0, cac din chét 5-arylidenhydantoin thién nhién
va tong hop di thé hién tiém ning hoat tinh chéng ung thu rat dang quan tAm. Mit
khac, nhiéu cong trinh nghién ctru da chimg to cac dan chéat base Mannich ciing ¢
hoat tinh khang khuén, khdng nam, chéng ung thur kha cao

Céc thanh twu nghién ctru tong hop va tng dung cic dan chit hydantoin néu trén
cho thiy viéc tiép tuc nghién ctru tong hop va thir hoat tinh sinh hoc ctia cac dan chét
hydantoin, dic biét 1a cac dan chét 5-arylidenhydantoin 1a rat can thiét va cé nhiéu
trién vong.

2. Muc tiéu cua luidn an

- Téng hop mot s6 dan chat cua hydantoin thudc diy 5-arylidenhydantoin va cac din
chat base Mannich.

- Thir sang loc tac dung khang khuan, khang nim, khang té bao ung thu cua cic chét
téng hop dugc dé tim kiém cac chat co hoat tinh sinh hoc cao va cé thé rit ra cac
nhan xét so bd vé mdi lién quan cau tric - tac dung cia diy chat nay.

3. Nhitng dong gop méi cia luian an

- b tong hop duoc 43 din chat cua hydantoin, trong d6 c¢6 32 chit chua thiy cong bd
trong cac tai li¢u tham khao duoc.

- P xé4c dinh duogc cau tric cla tit ca cac chat tong hop dugc bang cac phuong phap
phd IR, phd cong huong tir hat nhan 'H va “C-NMR két hop voi cac k§ thuat phd
2D-NMR (HSQC, HMBC), phé khéi luong MS.

- Pa thir mot s6 tac dung sinh hoc cua cac chét tong hop duogc véi két qua la:

* P3 sang loc dugc 2 chét c6 tac dung v6i ching vi khuan B.subtilis (MIC=50pug/ml),
7 chat c6 hoat tinh khang chung vi khuan S.aureus (MIC=25-50pg/ml).

* P3 sang loc dugc 1 chat co hoat tinh khang nam Asp.niger (MIC=50pg/ml), 3 chat
c6 hoat tinh khang ching nam S.cerevisiae (MIC=50pg/ml).

* Pi sang loc duoc 13 chéat c6 hoat tinh khang té bao ung thu gan Hep-G2
(IC50=0,38—5ug/ml)

4. B6 cuc ciia luiin an

Luan 4n c¢6 154 trang, gdm 4 chuong, 12 bang, 36 hinh, 79 tai liéu tham khao va 45
phu luc. Cac phan chinh trong luan an: Pat van dé (2 trang), téng quan (31 trang),
nguyén vat liéu, trang thiét bi va phuong phap nghién ctru (6 trang), thuc nghiém va
két qua nghién ctru (50 trang), ban luan (63 trang), két luan va dé xuét (2 trang).
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B. NOI DUNG LUAN AN
CHUONG 1. TONG QUAN
D3 tap hop va trinh bay mot cach hé thong cac cong trinh nghién ctru trong nudc va
quéc té vé cac van dé:
- Cac phuong phap téng hop hydantoin va dan chét bao gf)m:
* Céac phuong phap tong hop hydantom va hydantom thé.
* Cac phuong phap tong hop cac dan chat xuat phat tir nhan hydantoin.
- Téc dung sinh hoc ctia cac din chat hydantoin bao gdm: tic dung chdng co giat; tac
dung khang khuan, khang ndm; tic dung chéng ung thu va céac tac dung khac.
CHUONG 2. NGUYEN VAT LIEU, TRANG THIET BI VA PHUONG PHAP
NGHIEN CUU
2.1 Nguyén li¢u, hoa chit, dung méi, thiét bi thi nghiém.
- Cac hoa chat, dung moi (Merck, Trung Qudc, Viét Nam).
- Cac dung cu thi nghiém hitu co thong thuong.
- Céc thiét bi do nhiét d6 nong chay, phd IR, phd cong hudng tir hat nhan, phd khdi
luong.
- Cac ching vi khudn, vi nim va cac dong té bao ung thu do Phong Sinh hoc thuc
nghiém - Vién Ho4 hoc cac hop chit thién nhién - Vién Khoa hoc va Coéng nghé cung
cap.
2.2 Phuwong phap nghién ctiru
- Pi st dung cac phuong phap thuc nghiém trong hoa hoc hitu co dé tong hop cac
chét duy kién.
- Su dung sac ky 16p ‘mong dé theo ddi qua trinh tién trién cta phan tmg. Kiém tra d6
tinh khiét cua san pham bang sic ky 16p méng va do nhiét do nong chay.
- Xac dinh cdu tric cac hop chat tong hop dugc dua trén cac phuong phap phd: hong
ngoai, pho cong hudng tir hat nhan mot chiéu va hai chiéu, pho khéi luong.
- Thir sang loc hoat tinh khang khuan, khang ndm duoc tién hanh theo phuong phap
cua Berghe V.A va Vlietlinck , thyc hién trén cac phién vi lugng 96 giéng.
- Thir tic dung khang té bao ung thu duoc tién hanh theo phuong phép P. Skehan va
cong su va K.Likhiwitayawid, hién dang dugc ap dung tai Vién nghién ctru ung thu
quéc gia My (National Cancer Institution - NCI).
CHUONG 3. THUC NGHIEM VA KET QUA NGHIEN CUU
3.1 Tong hop hoa hoc
So d0 phan 1’mg chung
3

NH 2 +HCHO +HNZ R 6 ] N-CH,-NR R,
4 CH=0O+ G U 5 1 \ Le 1
Q Q\ \ H H

5' 6'

I(a-d) - TX(a-d)
R=H; 2"-OH; 4-OH; (R=H (I); 2'-OH (II); 4-OH(III); (R=H (I); 2-OH (II); 4-OH(IIN); 4-(CH3),N(IV); 4-F(V);
4-(CHy),N:A-F; 2-C; 4-(CHa)oN (IV); 4°F (V): 2-C1 (VI; 2-CI(VI); 4-CI(VII); 3-NO,(VIII); 4-NO,(IX))
4-Cl; 3-NOy; 4-NO, 4-CI(VII); 3-NO,(VIII); 4-NO»(IX)) R /\ R I\
N = —N O (@-N  =—N N—CH; (¢
Ry __/ Ry

R
N = — b) Ry
N\Rz Ni > ® N i

3.1.1 Tong hop cdc déin chit 5-arylidenhydantoin (I-IX)

CH; @
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Quy trinh tong hop chung:

Cho vao binh ciu 5 g (0,05 mol) hydantoin , thém 50ml nudc cat, dun nong hdn hop
& nhiét do 60°C, hydantoin tan hoan toan. Trung hoa dung dich trén bang dung dich
natri hydrocarbonat bdo hoa dén pH = 7. Thém vao binh cau 4,5ml ethanolamin va
nang nhiét 6 1én dén 85°C. Vira dun néng, vira khuay déu hdn hop phan tng va thém
tung giot dung dich cua 0,05 mol aldehyd thom trong 10 ml ethanol vao binh phan
tmg. Sau d6, hdn hop phan tmg duogc dun hdi luu. Theo ddi phan ing bang sic ky 16p
mong vo1 hé dung mo1 CHCl5:1s0C3H;,0H (9:1) trén ban mong silicagel 60 Fjs4, phat
hién vét bang dén tir ngoai ¢ budc séng 254 nm. Phan tGng két thuc sau 4-7 gid tuy
theo aldehyd thom st dung. Dé ngudi, d6 hdn hop phan tng ra cc c6 mo. Loc hit
thu két tua. Rira bang nudc cat va con lanh. Sdy khé tia thu dugce. Két tinh lai trong

dung mdi thich hop.
Két qua: Pi tong hop duoc 9 dan chat 5-arylidenhydantoin (I-1X). Két qua trinh bay
o bang 3.1.
Biang 3.1: Két qua tong hop cic din chit 5-arylidenhydantoin (I-IX)
Ky Thoi Thuc nghi¢m Tai ligu [61]
STT | hi¢u R M | gian | Dung méi két
chit phiin tinh lai Nhi¢tdp | Hiéu | Nhigtdd | Hi¢u
Wng nc (°C) suit nc (°C) suit
(gid) (%) (%)
1 1 -H 188 | 6 EtOH 220+222 | 60,3 | 220-224 | 713
2 II 2’-OH 204 7 EtOH:DMF (8:1) | 294+295 54,1 293-294 21,6
3 | I 4-OH | 204 | 7 |EtOH:DMF (8:1) | 312313 | 57,2 | 311-314 | 34,6
4 | 1V 4-N- | 231 | 7 AcOH 60% 278+279 | 52,6 | 263-266 | 376
(CHs),
\4 4’-F 206 EtOH:DMF (6:1) | 260+262 64,5 260-262 70,6

VI 2’-Cl 222 EtOH:DMF (2:1) | 282+284 67,1 278-281 73,9
VII 4’-Cl 222 EtOH:DMF (2:1) | 305+306 70,4 303-305 62,7
VII | 3-NO, | 233 EtOH:DMF (5:3) | 291+292 | 74,2 | 280-282 | 47,6
9 IX 4’-NO, 233 4 EtOH:DMF (5:3) | 320+322 75,4 314-316 51,3
3.1.2 T 5ng hop cac ddn chdt base Mannich ciia cdc 5-arylidenhydantoin (I(a-d)-
IX(a-d))

Quy trinh tong hop chung:

Cho vao binh phan tng 0,0025 mol chat I-IX, thém 15ml EtOH, khudy & nhiét do
phong cho phan tan déu trong 15 phiit. Cho tiép 0,21ml formol (0,0025 mol HCHO)
va 0,0025 mol amin, 3-4 giot CH;COOH, khudy ¢ nhiét d6 phong trong 1 gid. Sau d6
dun cach thily nang dan nhiét d6 t6i 85°C thi thém tiép DMF vao tir tir dé hdn hop tan
hoan toan. Sau do, tiép tuc khudy va giit nhiét d6 phan tng ¢ 85°C. Theo ddi phan
g bang sic ky 16p mong, hé dung mdi H,0:AcOH:MeOH (4:2:4) véi cac chat I(a-
d)+VI(a-d), VIII (a-d), h¢ dung mo61 H,O:MeOH (2:3) voi cac chat VII (a-d), IX(a-
d), phat hién vét bang dén tir ngoai ¢ budc song 254 nm. Sau 2-5 gid phan tng dat
t6i uu. PO hdn hop phéan tng ra cde ¢6 mo, dé ngudi dén nhiét d6 phong, dé trong tia

R0 ([ | [Dn
A [ D




4

lanh 24 gid. Sau d6 cao thanh cdc that ky dé tao tua tot. Loc hut, rira tia béng EtOH
lanh thu dugc san pham tho. Két tinh lai trong dung mdi thich hop, say kho ¢ 60°C
trong ta say chan khong trong 3h thu dugc san pham.
Két qua: 34 dan chat base Mannich I(a-d)+IX(a-d) cta cac chét 5-arylidenhydantoin
(I-IX). Két qua trinh bay & bang 3.2.

Bang 3.2: Két qua téng hop cac dan chét base Mannich (I(a-d)+IX(a-d))

ST | Ky R NR,R, M Thoi Dung méi két | Nhiét dd | Hiéu
T hiéu gian tinh lai nc (OC) suat

chat phin (%)

ung (gio)

10 Ia H — ¥ 287 3,5 EtOH 192+193 | 76,6
11 Ib H -~ 285 2,5 EtOH 209210 | 71,6
12 Ic H — on 300 3 EtOH 191+192 | 78,6
13 Id H —_ o, | 307 4,5 EtOH 220223 | 84,7
14 IIa 2-OH —{ % 303 4 EtOH 172173 | 25,0
15 IIb 2’-OH — 301 3 EtOH 177178 | 41,1
16 Ilc 2’-OH — om 316 3,5 EtOH 167-168 | 32,9
17 IId 2’-OH —w o | 323 5 EtOH 157-158 | 69,3
18 | Illa 4’-OH — ¥ 303 4 EtOH 228-229 | 40,9
19 | IIIb 4’-OH - 301 3 EtOH 207-208 | 70,4
20 | e 4’-OH o 316 3,5 EtOH 196197 | 70,8
21 | Id 4’-OH —n o | 323 5 EtOH 168171 | 52,0
22 | IVa 4’-N(CHs), - p 330 4 EtOH:DMF (6:1) | 246248 | 58,1
23 | IVb 4’-N(CH;), — 328 3 EtOH 238239 | 67,0
24 | IVe 4’-N(CH3), — o 343 3,5 EtOH 209210 | 31,5
25 | Ivd #-N(CHy), | - )-ow | 350 5 EtOH 249251 | 56,0
26 Va 4-F — ¥ 305 3,5 EtOH:DMF (6:1) | 198199 | 44,6
27 Vb 4-F -~ ) 303 2,5 EtOH 220+221 | 52.8
28 Ve 4-F — om 318 3 EtOH 193+194 | 40,2
29 vd 4-F —v( )ow | 325 4,5 EtOH 211+212 | 41,8
30 | VIa 2°-Cl ~{ p 321 3,5 EtOH 192+193 | 43,5
31 | VIb 2’-Cl — 319 2,5 EtOH 208209 | 67,6
32 | Ve 2°-Cl g 334 3 EtOH 158+161 | 382
33 | VId 2’-Cl v )on | 341 4,5 EtOH 218+219 | 66,7
34 | VIa 4-Cl — % 321 3,5 EtOH 234236 | 71,0
35 | VIIb 4-Cl - 319 2,5 EtOH 225+226 | 70,2
36 | VIIc 4-Cl N on 334 3 EtOH 199+200 | 43,1
37 | VIId 4-Cl —n o, | 341 4,5 EtOH 232+233 | 65,6
38 | VIIIa* 3°-NO, ~{ > 332 3 EtOH 202+203 | 51,8
39 | VIIIb* 3°-NO, - 330 2 EtOH 179181 | 50,9
40 | VIIId 3°-NO, —wn on | 352 4 EtOH 196197 | 54,5
41 | IXa 4’-NO, - » 332 3 EtOH 224-226 | 56,6
42 | IXb 4’-NO, - ) 330 2 EtOH 2204221 | 46,0
43 | IXd 4-NO, —_ o, | 352 4 EtOH 244246 | 443

7
4 A

3.2 Xac dinh ciu tric ciia cic chat tong hop dwoc.
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Dé xac nhan cdu tric cia cac chat tong hop duoc, ching t6i da tién hanh ghi phd
hdng ngoai, phd cong huong tir hat nhan 'H va PC-NMR két hop véi cac ki thuat

phd 2D-NMR (HSQC, HMBC), pho khéi luong MS. Két qua phén tich phd duoc ghi
O cac bang 3.3, 3.4, 3.5, 3.6.
Bang 3.3 : So liéu pho IR va phé "H-NMR ciia cac din chit 5-arylidenhydantoin

(I-IX)
STT | Ky R IR (KB, Veu-1) "H-NMR (DMSO-ds, 8,pm)
hi¢u
chat Veee | v Hy | N;H | NjH Nhan thom
C2=O C4=O

1 I -H 1656 | 1768 | 1715 | 6,41 | 11,19 | 10,51 | 7,61(d, 2H, Hx ¢, J=7,5); 7,39(t,
2H, Hs.s, J=7,5); 7,32(t, 1H,
Hy, I=7,25)

2 II 2’-OH 1661 | 1752 | 1708 | 6,69 | 11,11 | 10,20 | 7,55(dd, 1H, Hg:, J= 7,75;1,25);
7,16(td, 1H, Hy, J=7,75:1,5);
6,88(t, 1H, Hi, J=8;1):6,83
(t,1H, Hs., J=7,5)

3 I 4’-OH 1653 | 1752 1710 | 6,36 | 10,27 | 10,27 | 7,48 (d, 2H, H, ¢, J=8,5); 6,81
(d, 2H, Hy 5, J=8,5)

4 IV | 4#-N(CH;), | 1656 | 1740 | 1719 | 6,34 | 11,00 | 10,23 | 7,48 (d, 2H, H, ¢, J=9); 6,70(d,
2H, Hj.s, J=9); 2,95(s, 6H, -
N(CHs)y).

5 \Y% 4’-F 1665 | 1799 | 1737 | 6,41 | 11,40 | 10,90 | 7,67(ddd, 2H, Hy ¢, J=7,5;2, Ju.
F=5,5); 7,24(t, 2H, H;. 5, J=8,75
) 1757 JH—F:7)

6 VI 2’-Cl 1664 | 1779 | 1732 | 6,55 | 11,33 | 10,67 | 7,71(dd, 1H, H¢, J=7,75;1,75);
7,53(d, 1H, Hs, J=7,5); 7,36
(qd, 2H, Hy 5., J=7,75;1,75)

7 Vil 4-Cl 1666 | 1797 | 1737 | 6,39 | 11,20 | 10,90 | 7,64(d, 2H, Hy,e, J=38,5);
7,45(d, 2H, Hy 5, J=8.5)

8 | VI 3’-NO, 1665 | 1773 | 1717 | 6,53 | 11,35 | 10,85 | 8,36(s, 1H, Hy); 8,13(dd, 1H,
H4” J:85175): 8’01(d> lHa H6’>
J=7,5); 7,67(t, 1H, Hs-, J=8)

9 IX 4’-NO, 1665 | 1770 | 1736 | 6,49 | 11,40 | 10,90 | 8,21(s, 2H, Hj 5, J=8,5); 7,86
(d, 2H,H2’,(,', J:8,5)

Bang 3.4 : S6 liéu pho IR va phé '"H-NMR ciia cac din chit base Mannich
(I(a-d)-IX(a-d))

TT | Ky NR;R; IR (KBr, Veu1) "H-NMR (DMSO-dy, 3,pm)
hiéu s
= . NH H -CH Gia tri khac
chit Ve=c V-CH2 vc2=o vc4=0 ! 6 2 :
10 Ia 7N\ 1659 | 2959 | 1769 | 1719 | 10,80 | 6,54 | 436 | 7,65(d,2H, Hy ¢, J=7,5); 7,42
— (t, 2H, Hy s, J=7.,5); 7,34 (1,
1H, Hy, J=7,25); 3,54 (t, 4H,
Hs»50, J=4,5); 2,50 (t, 4H,
Hy 6, J= 1,5).
11 b 1658 | 2935 | 1758 | 1715 | 10,75 | 6,52 | 435 | 7,65 (d, 2H, Hygq, J=7,5 );

O

741 (t, 2H, Hys, I=7,75);
734 (t, 1H, Hy, J=7.25);
2,50(t, 4H, Hy ¢, 1=5,5);1,46
(t, 4H, Hy 5o, J= 2); 1,32 (d,
2H, Hy, J=4.5)
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1662

2846

1765

1714

10,80

6,54

4,37

7,66 (d, 2H, Hyg, J=7,5 );
742 (t, 2H, Hgg, J=7,75);
7,35 (t, 1H, Hg, J=7,25); 2,51
(t4H, Hy g J=3,5):2,28 (b,
4H, Hz-5); 2,14 (s, 3H, -CHy)

13

1658

2965

1760

1710

10,74

6,53

4,89

7,61 (d, 2H, Hyg, 3=7); 7,39
(t, 2H, H3',5’, J=7,75 ); 7,33 (t,
1H, Hg, J=7,25);6,90 (d, 2H,
HywsJ=8): 6,75 (d, 2H,
Hywg0, J=8,5); 6,29 (t,1H, -
NH, J=7,5 ); 213 (s, 3H, -
CHy)

14

lla

1660

2965

1775

1721

10,30

6,80

4,35

758 (dd, 1H, Hg, J=8;15);
718 (td, 1H, Hy, J=8,25;1);
6,88 (d, 1H, Hy, J=8,5):6,84
(t,1H, Hg, J=7,5); 3,55(t, 4H,
Hy-s, J= 45); 2,50 (t, 4H,
Hy g, J=1,5)

15

b

1648

2945

1765

1716

10,29

6,77

4,34

7,55 (d, 1H, He, J=7); 7,18
(td, 1H, Hy, J=7,75;1,5); 6,88
(d, 1H, Hg, J=7,5); 6,83 (t,1H,
Hs, J=7.,5); 2,49(d, 4H, Hz» g,
J=15); 1,46 (s, 4H, Hs5-);
1,31(s, 2H, Hy)

16

llc

N N—CHj
\_/

1667

2943

1781

1727

10,31

6,66

4,34

7,55 (dd, 1H, Hg, J=7,75;1,5);
7,17 (td, 1H, Hy, J=7,75;1,5);
6,87 (d, 1H, Hg, J=8); 6,84 (t,
1H, Hg, J=7,5); 2,50 (t, 4H,
Hpwge, J=2 ); 2,31 (s, 4H,
Ha5+); 2,14 (5, 3H, -CHy)

17

ld

1657

2954

1757

1707

10,50

6,80

4,88

7,52 (dd, 1H, H6’, J=7,5);7,16
(td, 1H , Hy, J=7,75;1,5); 6,89
(t, 1H, Hy, J=8); 6,83 (t, 1H,
Hg, J=7,5):6,90 (t, 2H, Hys-,
J=85); 6,75 (t, 2H, Hyg,
J=8,5): 6,24 (t, 1H, -NH, J=7);
2,13 (s,3H, -CHa)

18

Ila

1655

2946

1757

1711

10,6

6,48

4,34

9,85 (s, 1H, OH); 7,51(d, 2H,
Hy e, J=85); 6,81 (d, 2H,
Hs s, J =8,5); 3,54 (t, 4H,
Hawsv, J=4,5 ); 2,49 (t, 4H,
H2",5", J:2)

19

b

1652

2935

1763

1716

10,61

6,46

4,33

7,50 (d, 2H, Hy ¢, J=8,5); 6,80
(d, 2H, Hy s, J=8,5); 2,49 (t,
4H, Hz6, J=1,5); 1,45(t, 4H,
Hs s, J=5); 1,31(s, 2H, Hy)

20

Illc

N N—CHs
/

1653

2948

1764

1712

10,35

6,47

4,34

7,51(d, 2H, Hyge, JI=9);
6,81(d, 2H, H3v’511 ‘]:9),
250(m, 4H, Hy e, J=2);
2,27(b, 4H, Hs-0); 2,110,
3H, -CH,)

21

Iid

1653

2954

1758

1705

10,53

6,48

4,89

7,49 (d, 2H, Hy,, J=8,5 );
6,81 (d, ZH, H3’,5” J:8,5) X
6,91 (d, 2H, Hgz s, J=7.5);
6,76 (d, 2H, Hyg, J=85):
6,28 (t, 1H, -NH, J=7); 2,14




(S, 3H, -CH3)
22 IVa NERY 1651 | 2859 | 1755 | 1711 | 1052 | 6,47 | 4,34 | 7,52 (d, 2H, Hy ¢, J=8,5); 6,72
_/ (d, 2H, Hgz s, J=T7); 3,54 (t,
4H, Hz» s, J=4,5) ; 2,97 (s,
6H, -N(CHa),); 2,50 (t, 4H,
Hz\67, J=2)

23 IVb 'NC> 1654 | 2931 1752 1705 | 10,52 6,45 432 | 7,51 (d, 2H, Hy ¢, J=9); 6,71
(d, 2H, Hs s, J=9); 2,96 (s,
6H, -N(CHs),); 2,50 (d, 4H,
Hywer, J=2); 1,45 (b, 4H,
Hz5); 1,30 (s, 2H, Hy»)

24 I\Ve N N—cH, 1651 2937 1757 1706 | 10,53 6,46 4,33 | 7,51 (d, 2H, Hy ¢, J=9); 6,72
(d, 2H, Hs 5, J=8,5); 3,28 (s,
4H, Hyev ); 2,97 (s, 6H, -
N(CHz),) ; 2,27 (b, 4H, Hs-,
5"); 2,11 (S, 3H, -CH3)

25 Ivd \HNOCHK 1651 2915 1744 1698 | 10,47 6,46 4,86 | 7,49 (d, 2H, Hze, J=9);6,74
(d, 2H, Hgz s, J=8); 6,89 (d,
2H, Hj-s», J=8); 6,70 (d,2H,
Hy» g, J=9); 6,27 (t, 1H, -NH,
J=7); 2,95 (s, 6H, -N(CHj3)y);
2,12 (s, 3H, -CHs,)

26 Va _N/_\O 1663 2957 1767 1712 | 10,84 6,55 436 | 7,71 (t, 2H, Hye, J=8,5, Iy

_/ ¢=5,5); 7,25 (t, 2H, Hz' 5, J=9,
Ju-r= 8,5); 3,54 (t, 4H, Hs 5,
J=4,5); 2,50 (t, 4H, H,:, &,
J=15)

27 Vb _NC> 1664 | 2940 1766 1710 | 10,76 6,51 432 | 7,68 (t, 2H, Hyg, J=9, Ju.
£=b); 7,23 (t, 2H, Hs 5, J=8,5,
\]H-F: 6,5), 2,47 (t, 4H, H2”16”1
J=15); 1,45 (t, 4H, Hj 5,
J=4,5); 129 (d, 2H, Hg,
J=4,5)

28 Ve _N/_\N_CHS 1664 | 2946 1757 1717 | 10,80 6,54 4,36 | 7,70 (t, 2H, Hy g, J=9,5, Jp=

/ 5,5);7,24 (t, 2H, Hz 5, J=9,5,
JH_F:8,5); 2,50 (t, 4H, Hz",e",
J=1,5); 2,28 (s, 4H, Hz»5) ;
2,14 (s, 3H,-CHy)

29 vd *”NOC"J 1662 2920 1762 1720 | 10,76 6,53 4,87 | 7,65 (m, 2H, Hy,e, J=9,5, Ju.
£=5,5); 7,21 (t, 2H, Hg 5, J=9,
‘]H—F: 8,5), 6,88 (d, 2H, Hg"ys",
J=8); 6,73 (d, 2H, Hyg,
J=8,5); 6,30 (t, 1H, -NH,
J=7,5); 2,11 (s, 3H, -CH,)

30 Via _N/_\O 1656 2959 1768 1718 | 10,96 6,66 4,36 | 7,74 (dd, 1H, H6’, J=7,5;2);

_/ 7,54 (d, 1H, H3’, J=7,5); 7,38
(td, 2H, H4’ 5°, J=7,5;1) ; 3,54
(d, 4H, H3°,5°, J= 4); 2,50
(d, 4H,H2’,6°’,J=15)
31 Vib N/‘\:> 1656 2934 1771 1721 | 10,92 6,64 4,34 | 7,73(dd, 1H, Hg, J=7,5); 7,53
i (d, 1H, Hg, J=8); 7,37(t, 2H,
H4',5’, \]:8), 2,49(d, 4H,
Hyev J=1,5); 1,46(d, 4H,
Hz»5+, J=5); 1,31(d, 2H, Hy-,
J=8)
32 Vic 1658 2951 1769 1720 | 10,90 6,65 4,36 | 7,75 (dd, 1H, He, J=8); 7,53

N N—CHa
/

(d,AH, Hs, J=7)5); 7,37 (t,
2H, Hy5r, J=7,5); 2,5 (d,4H ,
Hswse, J=1,5); 2,28( b, 4H,
Hy6); 2,12 (s 3H, CHg)




33 | vid | - O 1662 | 2923 | 1762 | 1716 | 10,90 | 6,65 | 4,89 | 7,69 (dd, 1H, He, J=7,5); 7,53
(d, 1H, Hy, J=7,5); 7,37 (t,
2H, H4',5', \]:6,5), 6,35 (t,
1H,-NH, J=7); 6,91 (d, 2H,
Hg»s7, J=8,5); 6,75 (d, 2H,
Hpvge, J=8,5); 2,13 (s,3H, -
CHs)
34 | vila | /\, | 1664 | 2954 | 1766 | 1715 | 10,88 | 653 | 4,35 | 7,68 (d, 2H, Hye, J=85);
/ 7,47 (d, 2H, Hz 5, J=8,5); 3,55
(d, 4H, Hg5+, J=4); 3,31 (d,
4H, Hy g, J=1,2)
35 | Vb 'NC> 1662 | 2940 | 1767 | 1717 | 10,79 | 6,39 | 4,34 | 7,67 (d, 2H, Hy.e, J=8); 7,46
(d, 2H, Hgs, J=8); 2,47 (d,
4H, Hy», ¢, J=1,2); 1,45 (s,
4H, Ha,5); 1,30 (s, 2H, Hy)
36 | VHc | \eow | 1661 | 2932 | 1776 | 1717 | 10,81 | 6,52 | 4,35 | 7,67 (d, 2H, Hp.g, J=85);
7,46 (d, 2H, Hg 5, J=8); 2,50
(d, 4H, Hyy6, J=1,5); 2,27 (b,
4H, Hz»,5); 2,11 (s, 3H, CHy)
37 | vid O 1664 | 2962 | 1762 | 1717 | 10,82 | 651 | 4,87 | 7,63 (d, 2H, Hy,, J=85);
7,44 (d, 2H, Hz 5, J=8,5); 6,89
(d, 2H, Hg- 5, J=8,5); 6,73 (d,
2H, Hpg-, J=8,5); 2,11 (s,
3H, CHs)
38 | Villa | 7\, | 1662 | 2929 | 1768 | 1709 | 11,12 | 6,68 | 4,37 | 841 (s, 1H, Hy); 8,16 (d, 1H,
/ H,, J=8,5); 8,05 (d, 1H, Hg,
J=7,5); 7,69 (t, 1H, Hs,, J=8);
355 (t, 4H, Hgrg, J=4,5);
3,28 (S, 4H, H2”'5")
39 | Vb 'NC> 1660 | 2932 | 1768 | 1715 | 11,10 | 6,68 | 4,35 | 8,40 (s, 1H, Hy); 8,15 (d, 1H,
H,, J=8); 8,04 (d, 1H, Hg,
J=8) ;7,68 (t, 1H, Hs, J=8);
250 (t, 4H, Hyg, J=1,5);
1,46 (d, 4H, Hs» s, \]:4’5)’
1,31 (d, 2H, Hy»)
40 | vild O 1662 | 2920 | 1770 | 1711 | 10,92 | 6,67 | 4,90 | 8,37 (s, 1H, Hy); 8,14(d, 1H,
Hy, J=8); 8,01 (d, 1H, Hg,
J=7,5); 7,67 (t, 1H, Hs:, J=8);
6,36 (t, 1H, -NH, J=7,5); 6,91
(d, 4H, Hs-5-, J=8,5); 6,74 (t,
4H, Hy- g, J=8); 2,13 (s, 3H, -
CHs)
41 IXa N\ | 1665 | 2955 | 1775 | 1716 | 11,05 | 6,62 | 4,37 | 8,21 (s, 2H, Hys, J=9); 7,90
/ (d, 2H, Hy.¢, J=8,5); 3,55 (t,
4H, Hy 5, J=4,5); 2,50 (d, 4H,
Hy 6, J=1,5)
42 IXb _N/\:> 1665 | 2933 | 1779 | 1714 | 11,00 | 6,57 | 4,35 | 8,20 (s, 2H, Hy s, J=9); 7,88
(d, 2H, Hag, J=9); 250 (t,
4H, Hye, J=1,5); 1,46 (d,
4H, Hgz 5+, J=5); 1,31 (d, 2H,
H,-, J=4,5)
43 1Xd O 1663 | 2860 | 1763 | 1718 | 11,05 | 6,61 | 4,89 | 820 (s, 2H, Hy 5, J=8,5); 7,85

(d, 2H, Hye, J=8,5); 6,35 (t,
1H, -NH, J=7,5); 6,89 (d, 4H,
Hg-sv, J=8); 6,73 (t, 4H,
Hy e, J=8,5 ); 2,13 (s, 3H, -
CHa)
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Bang 3.5: S6 liéu pho "C-NMR ciia cac din chit 5-arylidenhydantoin (I-IX)

STT | Ky hi¢u R BC-NMR (DMSO-dg, 8,pm)
chit
Cs C4=0 | C=0 Cs Céc gia tri khac

1 I -H 108,21 165,45 155,58 | 127,93 | 132,90 (C-17); 129,28 (C-2,6"); 128,68 (C-3",5"); 128,28 (C-4")

2 1| 2’-OH 103,79 | 165,50 | 15531 | 127,08 | 155,71 (C-2"); 129,81 (C-4"); 129,35 (C-6"); 120,01 (C-17); 119,28 (C-5"); 115,43 (C-3").

3 1111 4-OH 109,25 165,57 | 15550 | 12536 | 157,95 (C-4’); 131,17 (C-2°,6"); 123,83 (C-17); 115,68 (C-3’,5")

4 v 4-N(CH3), | 11030 | 165,65 155,49 | 123,87 | 150,22 (C-4"); 130,94 (C-27,6"); 120,23 (C-17); 111,92 (C-3",5"); 39,75 (-N(CH;),)

5 v 4-F 107,15 165,45 155,56 | 127,74 | 160,79 (C-4"); 131,54 (C-2°,6"); 129,54 (C-1°); 115,76 (C-3",5")

6 VI 2°-Cl 102,87 | 16518 | 15556 | 129,56 | 133,04 (C-2); 130,85(C-1"); 130,10 (C-6"); 130,01 (C-3%), 129,73 (C-4"); 127,46 (C-5)

7 Vil 4-Cl 106,80 | 16542 | 15566 | 12849 | 132,78 (C-4"); 131,92 (C-17); 130,98 (C-2°6"); 128,71 (C-3°,5")

8 VIII 3°-NO; 10550 | 16520 | 15577 | 130,05 | 148,20 (C-3"); 135,15 (C-1°); 134,83 (C-6°); 130,18 (C-5"); 123,62 (C-2°); 122,50 (C-4")

9 X 4-NO, 10509 | 16522 | 15573 | 1309 | 146,18 (C-4"); 139,99 (C-1°); 130,07(C-2,6); 123,67 (C-3",5")

Bang 3.6: So liéu phd ®C-NMR ciia cac din chit base Mannich (I(a-d)-IX(a-d))
STT Ky R NRR; BC-NMR (DMSO-dg, 8,pm)
hiéu
chat Cs | C4=0 | C=0 Cs -NCH,N- Cic gia tri khac
10 Ia H 2 109,51 | 164,98 | 155,69 | 126,36 59,79 132,71 (C-17); 129,39 (C-2°6");128,68 (C-3°,5") ; 128,48 (C-4"); 65,94
—/ (C-3,5) ;50,32 (C-27,6™)

11 Ib H D 109,26 | 165,04 | 15584 | 126,44 60,6 132,75 (C-1°); 129,34 (C-2°6"); 128,66 (C-3,5"); 128,41 (C-4°); 51,16
(C-27,67); 25,35 (C-37,57); 23,28 (C-4”).

12 Ic H I\ 109,38 | 164,94 | 15571 | 126,38 59,57 132,72 (C-17); 129,36 (C-2°6"); 128,64 (C-3,5); 128,42 (C-4°); 54,58

—/ (C-37,5); 49,78 (C-2,6") ; 45,59 (-CHj)

13 Id H | 109,65 | 164,07 | 15501 | 12626 47,99 143,52 (C-17); 132,62 (C-17); 129,38 (C-2°6") ; 129,26 (C-37,5");
128,66 (C-3,5"); 128,51 (C-4°) ; 125,73 (C-47); 112,75 (C-27,6™);
19,92 (-CH;)

14 Ila 2’-OH a 105,10 | 164,98 | 15582 | 12547 59,68 155,39 (C-2); 130,04 (C-4%); 129,43 (C-67); 119,81 (C-17); 119,25 (C-

— 57);115,44 (C-3"); 65,94 (C-3,57); 40,00 (C-2,6")
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3.3 Thir nghiém hoat tinh sinh hoc

3.3.1 Thir tdc dung khdng khudn, khdng nim
Tai phong Sinh hoc thyc nghi¢m - Vién Hod hoc cac hop chét thién nhién (Vién Khoa hoc va cong nghé Viét Nam), 43
chat do chiing t6i téng hop di duoc thir hoat tinh khdng khuan, khang ndm theo phuong phap ciia Vanden Bergher va Vlietlink.
Két qua duoc trinh bay ¢ bang 3.7.
Bang 3.7: Két qua thir hoat tinh khang khuin, khang nim ciia cac chét tong hop dugc

Chit Nong d¢ e ché toi thiéu (MIC): ng/ml
Vi khuén Gr(-) Vi khuin Gr(+) NAm méc N4Am men
E.coli P. aeruginosa B.subtilis S. aureus Asp.niger F. oxysporum S.cerevisiae C. albicans
Tetracyclin 6,875 )
Ampicillin 21,8375 21,8375
Nystatin 5,78 2,89 11,56 11,56

L-VI ) ) ) ) ) ) ) )
I(a-d) +VI(a-d) ) ) ) ) ) ) ) )
Vi ) () ) 50 ) ) ) )
Vila ) ) ) 50 ) ) ) )
ViIb ) ) ) 25 ) ) ) )
Vile ) () ) () ) ) ) )
Vild ) ) ) ) ) ) ) )
VIII ) ) ) 50 ) ) ) )
Vilia ) ) ) 50 50 ) ) )
VIIIb ) ) ) 50 ) ) ) )
viid ) ) ) ) ) ) ) )
IX ) ) ) ) ) ) ) )
IXa () ) ) 50 ) ) 50 )
IXb ) ) 50 ) ) ) 50 )
IXd ) ) 50 ) ) ) 50 )
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3.3.2 Thir tdc dung khéng cdc dong té bao ung thw ngwoi
43 chat do chung t61 tong hop da duogc thir hoat tinh khang cac dong t€ bao ung
thu nguoi theo phuong phép cia Skehan P. va Likhiwitayawid va cong su tai Phong

Sinh hoc thuc nghiém (Vién KH&CNVN). Két qua duoc trinh bay & bang 3.8.

Bang 3.8: Két qua thir hoat tinh khang cAc dong té bao ung thw ngudi ciia céc

chit tong hop
. Gia tri ICs) (ng/ml) o . o
Chat Ket luan Chat Gia tri ICSO (Hg/ml) Ket luz_m
Dong tébao | Dong té Dong té bao | Dong té
Hep-G2 bao LU Hep-G2 bao LU
DMSO 0 0 DMSO 0 0
Chirng (+) 0,34 0,42 Duong tinh | Ching (+) 0,34 0,42 Duong tinh
I >5 >5 Am tinh Vb >5 >5 Am tinh
Ia >5 >5 Am tinh Ve >5 >5 Am tinh
Ib >5 >5 Am tinh vd >5 >5 Am tinh
Ic >5 >5 Am tinh VI 2,72 >5 Duong tinh 1
dong
Id >5 >5 Am tinh VIa 4,22 >5 Duong tinh 1
dong
I >5 >5 Am tinh VIb 4,31 >5 Duong tinh 1
dong
Ila >5 >5 Am tinh VIc >5 >5 Am tinh
IIb >5 >5 Am tinh VId >5 >5 Am tinh
Ilc >5 >5 Am tinh VII 4,69 >5 Duong tinh 1
dong
Id >5 >5 Am tinh VIla >5 >5 Am tinh
111 >5 >5 Am tinh VIIb 1,53 >5 Duong tinh 1
dong
Illa >5 >5 Am tinh Vilc 0,38 >5 Duong tinh 1
dong
11Ib >5 >5 Am tinh VIId 2,89 >5 Duong tinh 1
dong
Illc >5 >5 Am tinh VIII 5 >5 Duong tinh 1
dong
11d >5 >5 Am tinh VIlIa 4,31 >5 Duong tinh 1
dong
v >5 >5 Am tinh VIIIb 3,71 >5 Duong tinh 1
dong
IVa >5 >5 Am tinh VIIId 1,99 >5 Duong tinh 1
dong
IVb >5 >5 Am tinh IX 3,70 >5 Duong tinh 1
dong
IVe >5 >5 Am tinh IXa 2,77 >5 Duong tinh 1
dong
1vd >5 >5 Am tinh IXb >5 >5 Am tinh
\Y% >5 >5 Am tinh IXd >5 >5 Am tinh
Va >5 >5 Am tinh
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CHUONG 4. BAN LUAN

4.1 Vé tong hop hoa hoc va xac dinh ciu tric cac chat tong hop duoc
4.1.1 Vé phadn teng tong hop cdc din chit 5-arylidenhydantoin

Céac dan chét 5-arylidenhydantoin duogc tong hop bang phan tmg ngung tu cac
aldehyd thom v¢i hydantoin trong dung moi 1a hén hop nuéc-ethanol (1:1) véi xtic
tac 1a ethanolamin. Cac dan chat 5-arylidenhydantoin diéu ché dugc déu 1a cac chat
ran ¢6 mau trang, mot s6 chat c6 mau vang. Cac chat déu c6 diém nong chay tuong
dbi cao, tir 220+322°C, cac chat II, VII, IX phan huy & nhiét do nong chay. Két qua
duogc trinh bay ¢ bang 3.1 cho thiy thoi gian phan ung va hiéu suat phu thudc vao
nhom thé cua aldehyd thom. Kha ning phan tmg cta cac aldehyd thom ting theo thir
tu nhu sau:

p-dimethylaminobenzaldehyd < 0-hydroxybenzaldehyd < p-hydroxybenzaldehyd < benzaldehyd

< p-fluorobenzaldehyd < 0-clorobenzaldehyd < p-clorobenzaldehyd < m-nitrobenzaldehyd

< p-nitrobenzaldehyd.

biéu nay 1a hop ly vi nhém NO; la nhém hut dién tir manh do hai hi¢u img -1 va —
M (héng s6 thé Hammett & cia m-NO, 1a 0,71; caa p-NO, 1a 0,78) nén hién nhién
1am tang mat d6 dién tich duong trén nguyén tir carbon carbonyl khién cho phan tng
dé dang nhét (thoi gian phan tUng 4 gid, hiéu suat 74,2+75,4%). Cac nguyén tir
halogen (F,Cl) c6 hiéu mg hut dién tir yéu do hai hiéu tmg —I va +M (hang sb thé
Hammett o cua p-F 13 0,06; cua p-Cl 1a 0,23) nén anh hudng cia chung yéu hon
nhém —NO, (5 gio, 64,4+70,3%) va manh hon benzaldehyd (6 gid, 60,3%). Trong khi
d6, cac nhom day dién tir (0-OH, p-OH, p-N(CH;),) do hiéu tmg +M (hang sb
Hammett o cua p-OH 1a -0,37; cua p-N(CHj3), 1a -0,83) lam giam mat do di¢n tich
duong trén carbon carbonyl khién phan Gng cham va hiéu suit kém hon ca (7 gio,
52,6+57,2%).
4.1.2 Vé xdc dinh cdu triic ciia cdc din chit 5-arylidenhydantoin tong hop dwoc (I-
IX).

Cau trac cua 9 chat (I-IX) duoc xac dinh bang phén tich ph6 hong ngoai IR, pho
cong hudng tir hat nhan 'H va PC-NMR két hop cac ky thuat phd 2D NMR (HSQC,
HMBC), phé khéi lugng MS.

[0}

7 3\H
6.2 '}g
Ho 1N

C

4 I-IX
- Pho IR cua cac chat I-IX xuat hién dai hap thu dac trung cho lién két doi
ethylenic (C(5=C()) nam trong vung tur 1666+1653cm . Day la dai hap thu quan
trong cho phép so bo khang dinh sy tao thanh san pham cta phan ng ngung tu (xem
bang 3.3). Cac dao dong hoa tri cta lién két C=C cua cac chat I-IX xuét hién trong
ving 1666+1653cm  chimg to cac chit chung t6i tong hop duoc 1a ddng phan Z.
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- Ph6 "H-NMR cho thay tin hiéu cta proton H-N; va H-Nj (tin hiéu ti, cudng do
yéu), do chuyén dich hod hoc cua proton H-N; ¢6 gia tri tor 11,00 + 11,40 ppm , do
chuyén dich hoa hoc ctia proton H-N; co gia tri tir 10,20 + 10,90 ppm. Proton
ethylenic (H-6) c6 tin hiéu cong huong & dang singlet ndm trong ving tir 6,34 + 6,69
ppm. Cac nhom thé trén nhan thom gy anh huéng lam thay ddi tin hiéu cong huong
clia cac proton trén nhan thom. Anh huéng cua cac nhém thé dbi véi tin hiéu cia cac
proton trén nhan thom dugc trinh bay ¢ bang 4.1

Bang 4.1: Po chuyén dich hoa hoc ciia cac proton trén nhan thom ciia cac 5-
arylidenhydantoin tong hop dwoc (I-IX)

Ky hiéu R Hy Hs Hy Hs: He
I -H 7,61 7,39 7,32 7,39 7,61

11 2’-OH 6,38 7,14 6,83 7,55
1 4’-OH 7,48 6,81 6,31 7,48
v 4’-(CH3),N- 7,48 6,70 6,70 7,48

% 4-F 7,67 7,24 7,24 7,67
VI 2°-Cl 7,53 7,36 7,36 7,71
\% 4-Cl 7,64 7,45 7,45 7,64
VIII 3°-NO, 8,36 8,13 7,67 8,01
IX 4°-NO, 7,86 8,21 8,21 7,86

T phé "H-NMR c6 thé phan biét hai dong phan Z va E bang cach dua trén do
chuyén dich hoa hoc cua proton ethylenic (H-6) va proton ortho phenyl trén phan
benzyliden (H,- va Hg)

o NH Hy Hy'
4 /3L 0
H 5 2 '
NN N Hy' L PR
H\ 1/ H 6 5 | 2
C O
Hy' Hs | g
Hs' H
Hy' A A A A
Hy ' Dong phan Z Dong phan E

* Do nhom carbonyl C,=O & gan proton ethylenic H-6 cia dang dong phan Z, nén
hiéu tmg anisotrop C,=O giam chan proton H-6 ¢ dang dong phan Z so véi dong
phan E, vi thé proton H-6 cua dang dong phan Z s& cong hudng & truong yéu hon va
co do chuyén dich hoa hoc 16n hon.. B§ chuyén dich hod hoc cua proton ethylenic &
vung truong thap (8 6,40 — 7,00 ppm) sé& twong ung véi dong phan Z, & ving truong
cao (8y 6,20 — 6,30 ppm) s& tuong ng voi ddng phan E. Cac chat ngung tu (I-IX) ¢o
d6 chuyén dich hoa hoc cua proton ethylenic tir 6,34 + 6,83 ppm tuong tmg 1a dong
phan Z.

* Cac chat ngung tu I, IL, V, VI, VII ¢6 d6 chuyén dich hod hoc ciia proton H, tir
7,55 = 7,71 ppm (pht hop véi gia tri 7,52-7,65 ppm ctia ddng phéan Z, trong khi 8y,
ctia dong phan E 13 7,90-7,98 ppm theo cong trinh cua Tan va cong sy d6i voi mot s6
5-arylidenhydantoin c6 nhom thé -Cl, -CH;, -OCHj; & vi tri 4. Chat III va chat IV &
vi tri 4> ¢6 2 nhom day dién tir manh 13 p-hydroxy va p-dimethylamino nén gia tri caa
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H, 14 7,48 ppm. Chat VIIL, chat IX do c¢6 nhom thé hat dién tir & vi tri 3’ va 4’ nén ¢
d6 chuyén dich hoa hoc cua H, twong tmg 1a H-2’- 8,36 ppm va H-6’-8,01 ppm véi
chat VIIL, H-2 va H-6" 12 7,86 ppm v&i chat IX. Nhu vay s6 liéu d6 chuyén dich hod
hoc ctia Hy (H-2°, H-6) cho thay cac chét I-IX ¢6 cau hinh Z.

- Xét phé C-NMR cua cac chit ngung tu I-IX cho thdy sb lwong nguyén tir
carbon ciing nhu do chuyén dich hoa hoc twong tmg phu hop (xem bang 3.5). Céu
tric ctia cac chat con duoc xac nhan qua ki thuat phd 2D HSQC, HMBC.

- DBé khang dinh thém cau trac cua diy chit ngung tu 5-arylidenhydantoin chiing
t6i tién hanh ghi phd MS theo phwong phap EI. Trong pho khi luong cta cac hop
chit nay nhan thdy xuit hién pic phan tir co cuong do 16n, s khdi ctia ion phén tir
phu hop vé6i két qua tinh khdi lwong phan tir chinh x4c cta cic hop chit nay. Ngoai
ra, trén phd do con nhéan thay cac pic cta cac ion manh dic trung (bang 4.6) phu hop
v6i so d6 phan manh (Hinh 4.19).

Su hinh thanh cac ion manh trong phd MS (EI) ciia cac 5-arylidenhydantoin cé thé
x4y ra theo cac hudng chinh theo so d6 sau (Hinh 4.19).

_ NH_l o

/ N

[@)
>_NH @\rwu
2 /K = /K
\
R@\/\H © i ?
Fy

F
l HNeo m/z =187
m/z=43
R NP
@/\\
Mo -COHNCO
F3 m/z=71
-CO
m/z =28 v
o
a—" DhH == A%NH > @CH:C:NH
Fy Fg m/z=116
HCN
m/z =27 .
+ = -R
== )~ ()
b +2H | -R +3H
F;
- - H +
— ¢ ) G m/z=90
* i
Fio, m/z=51  Fo, m/z=63 Fg, m/z=89

Hinh 4.19. So d0 phan manh tong quat chéit ngung tu
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Bing 4.6 : S6 liéu phé MS cac din chit 5-arylidenhydantoin tong hop dwoc (I-IX)

Cong thirc cAu tao chung:

5 6
X
Sé Ky M M F-R F-HNCO F;-CO F,-HCN F,-CONHCO N / — + Khic
TT | hi¢u @ Zé \3 o
(H3+
(63) (51)
F1 F2 F3 F4 FS F6 F7 Fs F9 FIO F11,F11’
1 I 188 188 187 144 117 116 90 63 51
2 I 204 204 187 161 133 106 116 90 63 51
3 I 204 204 161 133 106 90 89 63 51
4 10Y 231 231 187 188 160 132 116 90 89 63 51
5 A% 206 206 187 163 135 108 116 89
6 VI 222 222 187 151 124 116 90 89 63
224
7 VII | 222 222 179 151 123 116 89 63
224
8 | VII | 233 233 187 162 116 89 63 F;1=[M-NO]=203,
F,-=[M-NO-
CONHCO]=132
9 IX 233 233 188 162 116 90 89 63 Fi1= [M-NO]=203,
F]]’: [M-NO-
CONHCO]
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4.1.3 Vé phén teng tong hop cdc din chit base Mannich ciia 5-arylidenhydantoin

Do ¢6 2 nhém carbonyl hoat hod nén H ¢ -NH imid (N-3) linh dong hon H ¢ -NH
amid (N-1), vi thé phan tmg Mannich ¢ N-3 d& dang hon & N-1; mat khac do nhém
aryliden & C-5 can tré khong gian nén phan tmg thé aminomethyl vao N-1 gip kho
khan. Vi thé voi cac dan chét 5-arylidenhydantoin, phan tng Mannich chi xay ra & N-
3. Céc base Mannich diéu ché dugc déu 1a cac chat rin, ¢c6 mau tréng, mot sd c6 mau
vang nhat dén vang, héng nhat dén da cam,cé diém nong chay thép hon han céc
arylidenhydantoin gdc (bang 3.2). Su khac biét nay 1a do cac nhom thé aminomethyl
& N-3 lam cho phén tir cdng kénh hon, kho sip xép thanh mang ludi tinh thé déu din
nén diém nong chay thap hon so voi chat gdc khong thé. Thoi gian phan tng phu
thudc vao cac chat amin va vao cau tao phén tir arylidenhydantoin. D6i voi mdi chét
arylidenhydantoin thi thoi gian phén (g tang theo thir tu cdc amin nhu sau: piperidin
<N-methylpiperazin < morpholin < p-toluidin. Péi voi cing mdt chat amin thi thoi
gian phan Ung tdng theo thr ty sau cia cac arylidenhydantoin:

(VIIL IX) < (I, V, VI, VII) < (1L, II1, IV)
4.1.4 Vé xdc dinh ciu tric ciia cdc base Mannich téng hop dwoc

Céu triic ctia cic san pham tao thanh dugc xac dinh bang phan tich phd hong ngoai
IR, phd cong huong tir hat nhan 'H va "C-NMR két hop cac k¥ thuat phd 2D NMR
(HSQC HMBC), ph6 khéi luong MS. Két qua duoc trinh bay ¢ bang 3.4 , bang 3.6.

- Pho IR cua cac chat I(a d)-IX(a-d) xuit hién dai hap thu dac trung cho lién két
doi ethylenic (C5=Cys) nam trong ving tir 1667+ 1648cm , 56 lidu nay cho thay dan
chét base Mannlch tong hop dugc cling ¢ ciu th Z. Phd IR con cho thdy xuét hién
dai hap thu nam trong ving tir 2965+2846cm  dic trung cho dao dong hoa tri cta
lién két — CH,. S6 lidu pho IR néu trén so bo cho thdy phan tmg Mannich da xay ra
va da tong hop duoc cac dan chat base Mannich nhu dy kién (xem bang 3.4).

- Phd '"H-NMR cho thiy c6 tin hiéu dic trung cua proton ethylenic c6 do chuyén
dich hoa hoc nim trong vung tu 6,39 + 6,80 ppm, nén co cau hinh 13 Z, nhom thé &
N-3 khong gy anh hudéng 1am thay doi cAu hinh cta cac base Mannich so véi cac
aryliden ban dau. bo chuyén dich hoa hoc cua proton H-N1 ¢6 gia tri tor 10,20+11,12
ppm. C6 sy xuat hién cia tin hiéu cta proton ciia nhém >N-CH,—N< , tuong ung voi
do chuyén dich hoa hoc c6 gia tri tir 4,32+4,90 ppm.

- Xét phd C-NMR cua cac chat base Mannich I(a-d)-IX(a-d) cho thy s lugng
nguyén tir carbon ciing nhu d6 chuyén dich hoa hoc twong tmg phu hop (xem bang
3.6). Cau tric ctia cac chét con duge xac nhan qua k¥ thuat phé 2D HSQC, HMBC.
Hinh 4.30 va 4.31 minh hoa cac twong tic gin va tuong tac xa cua chét Ie (dan chat

base Mannich tr N-methylpiperazin).
(-
IN—(::—N 4 N—(lz
(e
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hét base Mannich (I(a-d), III(a-d), VII(a-d),

>

Hinh 4.31. Pho HMBC cua chat I¢
- Chiing t6i tién hanh ghi pho MS cua cac chat base Mannich theo phuong phap EI va
LC. 32 chat c6 xuat hién pic phan tor c6 khoi lugng ion phan t& phu hgp véi khoi

luong phan tir du doan cta chét duy kién.

X

an ¢

h cua mot s6 d

VIII(a-d)) dugc ghi ¢ bang 4.11.

I4

¢u cac pic ion man

A

Sy hinh thanh cic ion manh trong phd MS (EI) ctia cic base Mannich cia cac 5
arylidenhydantoin c6 thé xay ra theo cac hudng chinh theo so do sau (Hinh 4.35). S6

li
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Bang 4 11 : S6 li€u pho MS mot s6 din chét base Mannich ton hop dwogc (I(a d),III(a d),VII(a-d), VIII(a-d))
?—? Ky hiéu e F1-43 . J\EIX:Z Arviiﬂjgo F4+R | [ArCH=CNH]* CO:\:{;—' o FeHCN | meN| X HN\_/X @ R @ [NC(O;;)CHﬂ
! i FsR m/z=90 (63) O=C:I:rJ:CH2
@ m/z=78 (56)
m/z=89

F1 F2 Fs Fa Fs Fe FrFr Fs Fo F1o Fi1,Far F12 Fis Fia
10 Ia 287 | 287 244 201 188 188 117 116 90 100 86 90, 89 63 56
11 Ib 285 | 285 201 188 188 117 116 90 98 84 90,89 63 55
12 Ic 300 | 300 | 257 201 188 188 117 116 90 113 99 90,89 63 56
13 Id 307 | 307 188 188 117 116 90 119 106 90,89 63 58

HN—CH, HZNQCHa
18 IIIa | 303 | 303 260 216 204 188 133 117 106 100 86 78 70 56
19 | HIb | 301 | 301 217 204 188 133 117 106 98 84 78 70 56
20 Ilc 316 | 316 | 273 217 204 188 133 117 106 113 100 78 70 56
21 1d 323 | 322 203
34 | VIIa | 321 | 321 278 236 222 151 116 124 100 86 89 70 56
35 viIb | 319 | 319 222 151 116 124 98 84 89 70 55
36 | VIe | 334 | 334 | 291 222 151 116 124 113 99 89 70 56
37 | VIId | 341 | 341 222 151 116 119 91 89 63
HN—CH, @—CH3
CH

38 | VIIIa | 332 | 332 | 289 233 162 116 100 86 89 70 56
39 | VIIIb | 330 | 330 233 187 162 116 98 84 89
40 | VIIId | 352 | 351
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Hinh 4.35. So' 40 phian manh tong quat din chit base Mannich
4.2 Vé tac dung sinh hoc
4.2.1 Vé hoat tinh khdng khudn, khdng néim.

- Trong s6 43 chat tong hop duoc c6 2 chit (IXb, IXd) c6 tac dung véi chung vi
khuan B.subtilis (MIC=50pug/ml), 7 chat (VII, VIIa, VIIb, VIII, VIIIa, VIIIb, IXa)
c¢6 hoat tinh khang ching vi khuan S.aureus (riéng chat VIIb c6 MIC=25 pg/ml), 6
chat con lai c6 MIC=50pg/ml). 1 chat (VIIIa) c6 hoat tinh khang ndm Asp.niger
(MIC=50pg/ml), 3 chét (IXa, IXb, IXd) c6 hoat tinh khang chung nam S.cerevisiae
(MIC 50pg/ml).Ca 43 chat tong hop dugce déu khong co hoat tinh khang 2 chung vi
khuan Gram (-) (E.coli, P.aeruginosa), khong c6 hoat tinh khang cac chung nam
F.oxysporum va C.albicans.
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- Cac nhom thé hat dién tir (nhom thé p-cloro & cac chat VII, VIIa, VIIb; cic
nhom thé -NO, (nhém thé m-NO,) & cac chat VIII, VIIIa, VIIIb va nhém thé -NO,
(nhém thé p-NO,) & cac chat IXa, IXb, IXd) d3 gop phan mang lai hoat tinh khang
khuan, khang nim cua cac din chit 5-arylidenhydantoin va dan chat base Mannich
cua chung. Theo ching t61, ¢6 1€ cac nhom thé hat dién tir (C1, NO,) da lam phan cuc
manh lién két d6i C=C ctia nhom carbonyl o.,B-khong no, 1am ting kha ning tham gia
phan tng cong Michael v6i cac chét i nhan sinh hoc (chira —SH, -NH,) ctia vi khuan
va nam, do d6 giy ra tac dung khang khuan, khang nim. Anh hudng ciia cic nhoém
thé base Mannich chi théy o d6i vai chat IX, chéat IX khong c6 hoat tinh con 3 chat
IXa, IXb, IXd c6 hoat tinh.

4.2.2 Vé hoat tinh khdng té bao ung thw nguwoi.

- Trong s6 43 chat tong hop dugc c6 13 chit (VI, VIa, VIb, VII, VIIb, VIIc, VIId,
VIII, VIIIa, VIIIb, VIIId, IX, IXa) c6 hoat tinh khang té bao ung thu gan Hep-G2
(IC5=0,38+5ug/ml) trong do chit c6 hoat tinh manh nhat 1a chit VIIc (IC50=0,38
ng/ml).Ca 43 chét tong hop duge déu khong co hoat tinh khang té bao ung thu phdi
LU.

- 4 dan chét 5-arylidenhydantoin (VI, VIL, VIIL, IX) va 9 dan chit base Mannich cua
chung (VIa, VIb, VIIb, VIIc, VIId, VIIIa, VIIIb, VIIId, IXa) c6 dic diém cau tao
chung 13 chtra nhom thé hit dién tir (C1, NO,). Co ché tac dung gia thiét twong ty nhu
dd néu trén ddi voi tac dung khang khuan, khang ndm 13 : cac nhom thé hut dién tir
(Cl, NO,) da 1am phan cuc manh lién két d6i C=C cta nhém carbonyl o, p-khong no
ctia phan tir thir nghiém dan téi kha ning tham gia phan tmg cong Michael cua chung
v6i cac chét 4i nhan sinh hoc cta té bao ung thu véi hé qua e ché sy phat trién cia té
bao ung thu nay. Mit khac, lién két doi lién hop ngoai vong con tao cho hop chat co
kha ning tac dung 13 twong tac v6i vi tri hoat dong ciia EGFR (thy thé cua yéu t6 ting
truong biéu mo). D6 13 co ché tic dung kép cua diy chét nay.

- V& so sanh tac dung cta din chit base Mannich véi cac 5-arylidenhydantoin géc,
nhan thdy anh hudng cta nhom thé aminomethyl & N-3 khong dong déu, khong cé
tinh qui luat. D& giai thich anh huong ciia nhom thé base Mannich can xem xét dén
cac thong s6 1y hoa nhu logP va cac thong sé dién tir va cu trac nhu momen ludng
cuc p, hang s6 1ap thé E, hay kha ning chuyén hoa cac base Mannich trd lai chat ban
dau c6 hoat tinh véi vai trd 1a tién thude (prodrug) nhu dugc néu trong tai liéu cia
P.K. Larsen [37].

- Cac hop chét khac khong c6 hoat tinh khang Hep-G2 va LU nhung c6 thé c6 hoat
tinh khang cac dong té bao ung thu khac

4.2.3 Tinh logP ciia cic chat tong hop dwoc dé danh gia so bd lién quan giira
hoat tinh sinh hoc va tinh chat 1y hoa.

Chung t6i da tinh logP cta 43 chat tong hop dugc bang cach sir dung phin mém
ChemSketch dé vé cong thire cac chat, sau d6 dung phan mém KowWin version 1.67
dé tinh gia tri logP cia cac chat. Két qua duoc ghi & bang 4.12. Gia tri logP cua 43
dan chat hydantoin tong hop duoc déu < 4, gia tri nay dap tng yéu cau vé gia tri logP
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ctia cac phan tir gidong thude 1a < 5 theo “qui tic 57 ciia Lipinsky.

Chung t6i trinh bay mdi lién quan gitta cac gia tri logP va ICs, & hinh 4.36. Tur
hinh 4.36 ¢ thé nhan thiy khoang gia tri logP ctia 13 din chat hydantoin c6 hoat tinh
khang dong té bao ung thu gan Hep-G2 (ICs5,<5 pg/ml) 1a 0,36+3,84 hoan toan tuong
tu voi khoang gié tri logP ctia 30 din chat hydantoin con lai khong c6 hoat tinh khang
dong té bao ung thu gan Hep-G2 (ICse>5 pg/ml) 1a 0,17+3,84. Diéu nay cho thiy
khong c6 mbi lién quan 1 rang giita gia tri logP va hoat tinh khang dong té bao Hep-
G2 cua diy chat nghién ctru.

Bang 4.12 : Gia tri logP ciia cac chat tdng hop dwoc tinh biang phin mém

KowWin.

Chit LogP Chit LogP Chit LogP
| 1,65 v 1,82 VII 2,29
Ia 0,68 IVa 0,86 VIla 1,32
Ib 2,43 IVb 2,60 VIIb 3,07
Ic 0,65 IVce 0,83 Vilc 1,29
Id 3,2 1vVd 3,37 VIId 3,84
11 1,17 \4 1,85 VIII 1,32
I1a 0,20 Va 0,88 VIlla 0,36
IIb 1,94 Vb 2,63 VIIIb 2,10
Ilc 0,17 Ve 0,85 VIIId 2,87
1Id 2,72 vd 3,40 IX 1,32
111 1,17 VI 2,29 IXa 0,36

II1a 0,20 Via 1,32 IXb 2,10

1IIb 1,94 VIb 3,07 IXd 2,87

1Ilc 0,17 Ve 1,29

111d 2,72 VId 3,84

XD IXd
° °
Vlla
Ve Va \ac v Vb vi Ve
e h W A
>5 | oo Il o lib o 1Id °
. ) °
= lclla II Tib 1id
£ o0 Icla L] JO Ib o 1d
= o0 vl e vir® °
8L 50 .
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Hinh 4.36. Gia trj log P va ICs, caa cac S-arylidenhydantoin va cac din chit
base mannich cta chiung doi v4i dong té bao ung thu gan Hep-G2
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KET LUAN VA PE XUAT

1. Két luan
Tt nhitng két qua nghién ciru di trinh bay trén day, ching toi rat ra mot sb két

luan sau:
1. Pa tong hop duoc 43 dan chat cua hydantoin, trong d6 c6 32 chét chua thay cong
bd trong cac tai lieu tham khao dugc [I(a-d)+VII(a-d), VIIId, IXa, IXb, IXd)]. K&t
qua cu thé nhu sau:

- i tong hop duoc 9 dan chét 5-arylidenhydantoin (I-IX).

- b3 tong hop dugc 34 dan chit base Mannich (I(a-d)+IX(a-d)) cua cac chat 5-
arylidenhydantoin (I IX).
+ Tat ca cac chat tong hop dugc deu duogc klem tra do tinh khiét bang sac ky 16p
mong va do nhi€t do nong chay Céu triic cac chat tong hop dugc xac dinh bang phan
tich pho hong ngoai, ph6 cdng huong tir proton (! H-NMR), ho cong hudng tir hat
nhan °C (13C-NMR) phd 2 chleu (HMBC HSQC), phd kh01 lu:ong (MS). Két qua
thu duoc cho phcp chung t6i két luan cac chét tong hop dugc ¢ cau tric ding nhu dy
kién va déu c6 ciu hinh Z.

2.+ Pa thtr tac dung khang khuan cua 43 chat tong hop duge véi 2 chung vi khuan
Gram (+) va 2 chung vi khuan Gram (-). Két qua cho thay trong s6 43 chat téng hop
duoc cod 2 chat (IXb, IXd) c6 tic dung v6i ching vi khuan B.subtilis
(MIC= SOug/ml) 7 chat (VIL, VIla, VIIb, VIII, VIIIa, VIIIb, IXa) c6 hoat tinh
khang ching vi khuan S. aureus (ri€ng chét VIIb ¢6 MIC=25 pg/ml, 6 chat con lai co
MIC=50pg/ml). Ca 43 chat tong hop dugc déu khong c6 hoat tinh khang 2 ching vi
khuan Gram (-) (E.coli, P. aeruglnosa)

+ Da thu tac dung khang nam cua 43 chat tong hop dugc voi 2 chiung nam moc, 2
ching nam men. Két qua cho thiy trong sd 43 chat ¢6 1 chét (VIIIa) cO hoat t1nh
khang nam Asp. nlger (MIC=50pug/ml), 3 chat (IXa, IXb, IXd) c6 hoat tinh khang
chung nam S.cerevisiae (MIC 50pg/ml). Ca 43 chat tong hop dugc déu khong co
hoat tinh khang cac chung nam F.oxysporum va C.albicans.

+ DA thtr hoat tinh khang té bao ung thu cta 43 chat tong hop duoc 601 Vo1 2 dong té
bao ung thu nglr(n la t€ bao ung thu gan Hep -G2 va t€ bao ung thu phoi LU. Két qua
cho thay trong s 43 chét tong hop dugc ¢6 13 chét (VI, Vla, Vib, VII, VIIb, VIIc,
VIld, VIII, VIIIa, VIIIb, VIIId, IX, IXa) c6 hoat tinh khang té bao ung thu nguoi
Hep-G2 (IC5,=0,38+5ug/ml) trong do chat c6 hoat tinh manh nhit 1a chét Vllc
(IC50=0,38 pg/ml). Ca 43 chat tong hop duoc deu khéng co6 hoat tinh khang té bao
ung thu ph01 LU. Két qua vé hoat tinh khang té bao ung thu gan Hep-G2 cua day
chat nay la rat dang quan tam.

2. Pé xuit
Tir cac két qua nghién ctu trén day ching t6i c6 nhitng dé xuat sau:
- Tlcn hanh xac dinh doc tinh cip va tac dung chdéng khéi u ¢ dong vat thi

nghiém dbi VOl cac chat c¢6 hoat tinh khang té bao ung thu manh dé hudng t6i viée
tim kiém thudc chdng ung thu.

- Tlep tuc thir nghiém hoat tinh khang té bao ung thu cua cac chat tong hop
dugc trén céac dong té bao ung thu khac.

- Tlep tuc tong hop va sang loc hoat tinh sinh hoc cua cac dan chat hydantoin
nham tim kiém cac chat co trién vong trong diy chét nay.





