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Abstract

By the reaction of cyanuric chloride with various phenols in the presence of NaOH as a catalyst compound 1 - 6

was obtained. The structures of synthesized compounds were confimed by IR,

'H-NMR, ""C-NMR and mass

spectroscopy. The obtained compounds had been investigated on biological activity such as antifungal activity,

antibacterial activity and cytotoxic activity.
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1. DAT VAN BE

Triazin 1a di vong 6 canh chtra 3 di t6 nito, cac
dan xuét cua né tir lau duoc st dung rong rai lam
thube trong y hoc, dac biét 1a trong linh vuc diéu tri
ung thu nhu hexametylmelamin,
trietylenemelamin... [1 - 3, 5]. Trong nhimg ndm
qua, co nhiéu cong trinh nghién ctru trén thé gi6i
tiép tuc nghién ctru tong hop va sang loc tac dung
sinh hoc cta cac dan chat 1,3,5-triazin dé tim kiém
thudc méi ...[4, 6, 8].

Tiép tuc va phat trién hudng nghién ctru vé cac
dan chat cua triazin, chung t6i da thuc hién dé tai
nghién ciu “T 6ng hop va thir hoat tinh sinh hoc cua
mét sé dan chat aryloxy-s-triazin” v6i cac myc tiéu:
Téng hop mot sé dan chit aryloxy-s-triazin va thu
hoat tinh sinh hoc cta cic dan chit da tong hop duogc
(khang khuan khang nam, khang té bao ung thu) véi
hy vong tim duogc cac chét c6 hoat tinh sinh hoc cao
hudng toi cac nghién ctru siu hon vé kha ning tng
dung trong thyc té.

2. THUC NGHIEM

SKLM duogc thuc hién trén ban mong silicagel
Kieselgel 60 Fys4 (Merck). Diém chay duoc ghi trén
may Electrothermal digital. Phd IR dugc ghi trén
méy Perkin Elmer. Phé 'H-NMR va “C-NMR dugc
ghi trén may Avance 500 MHz (Bruker). Pho MS
duoc ghi trén may Auspec Premier. Cac hoat tinh
sinh hoc dugc thir nghiém tai phong Sinh hoc thuc
nghi€ém - Vién Hoa hoc cac hop chét thién nhién -
Vién Khoa hoc va Céng nghé Viét Nam. Hoat tinh
khang khuin, khang ndm duoc tién hanh theo
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phuong phap hién dai cia Van den Bergher va
Vlietlinck [9], thuc hién trén cac phién vi luong 96
giéng. Hoat tinh khang cac dong té bao ung thu dugc
thuc hién theo mé hinh thir nghiém cua Vién nghién
ctru ung thu quéc gia My (NCI).

- Quy trinh chung dé tong hop chdt 1 -2

*Tién hanh phdn img: Cho vao binh cau 3 cb
0,03 mol hop phan phenol, 6 ml dung dich NaOH
20% (0,03 mol). Khudy cho tan hoan toan. Thém tir
tir 0,01 mol xyanuric clorit. Pun hdi luu. Theo di
phan tng bing SKLM véi hé dung moi
toluen: AcOEt (4:1). Két thuc phan tng sau 5 gio, dé
ngudi.

*Xur Iy hon hop sau phan mg: Hon hop sau phan
ng duoc loc hut chan khong, rira tiia bang nude cat.
Chiét san phdm bang hdn hop dung mdi AcOEt :
H,0 (1:1). Gan b6 16p nudc, chiét liy 16p AcOEt,
lam khan biang Na,SO,, loc qua phéu thuy tinh, cat
quay loai dung méi. Két tinh lai trong benzen, sy
khé thu duoc san pham.

- Quy trinh chung dé tong hop chdt 3 - 6

*Tién hanh phdan img: Can 0,045 mol hop phan
phenol cho vao binh cau 3 ¢b, thém 40 ml axeton +
1,8 g NaOH (0,045 mol), khudy cho t&i khi tao
thanh hon dich déng nhéat. Thém tir tir 0,01 mol
xyanuric clorit. Pun hdi lIuvu 5 gid. Theo ddi phan
mg bang SKLM véi hé dung méi toluen : AcOEt
(4:1).

*Xir Iy hon hop sau phan img: Loc hit chan
khong, rira tia bang hdn hop C,HsOH: H,O (1:1).
Két tinh lai tir toluen.
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3. KET QUA VA BAN LUAN

1. Tong hop hoa hoc

Dinh Thi Thanh Hdi va cong sy

So d@6 tong hop hod hoc: ching toi tién hanh cac phan tng tong hop theo so dd phan tmg chung sau day:

Cl\rN cl NaOH R~
+ 3 ROH
\r Héi luu
Cl

O;\IWNIO\
Y

O\R

+3 NaCl + 3 H,0

V6iR = C6H5- (1), O-CHOC6H4- (2), 2-CH3O-4-CHOC6H3- (3), m—N02C<,H4— (4), p—NH2C6H4- (5),

0-HOCOC;H,- (6).

Dua trén quy trinh tong hop dan chit aryloxy-s-
triazin theo tai liéu tham khao [6], chung t6i da tién
hanh thr nghiém khao sat phan tng tong hop dan
chat aryloxy-s-triazin. Cac thong s6 chinh cua phan
ung tong hop la:

- Ty 18 mol chit phan tng: phenol/cyanuric
clorit/NaOH 1a 3 : 1 : 3,

- Thoi gian phan tng: 3 gio,

- Nhiét 6 phan tmg: 25°C hodc hoi luu,

- Dung moi phén tng: axeton.

Ung dung quy trinh trén chung toi da tién hanh
phan tng téng hop 2,4,6-triphenyloxy-1,3,5-triazin
(1) tr phenol va xyanuric clorit. K&t qua cho thay
hi€u suat cuia phan ung rat thap chi dat 17%. Chinh
vi vy, ching t6i da khao sat cac diéu kién cua phan
ung va dua ra quy trinh tong hgp voi cac thong so
phu hop nhu sau:

- Ty 1& mol chit phan tmg: phenol/cyanuric

clorit/NaOH thay di tuy theo hop phan phenol tham
gia phan tng.

- Thoi gian phan ung: 5 gio,

- Nhiét d6 phan tng: dun héi luu,

- Dung mdi phan tng: nudc (d6i véi phan tng
tong hop chat 1, 2); hon hop dung moéi axeton +
nudc, ti I¢ 1 : 1 (461 véi phan ing tong hop chat 3, 4,
5vae).

Céc phan tmg tong hop mot sb dan chét aryloxy-
s-triazin dugc thyc hién theo quy trinh nay déu dat
hiéu suét cao. Cac phan tng tong hop trong khoang
thoi gian <5 gid thi thu duge hon hop cac san pham
thé trong d6 chu yéu 1a dan chat thé monoaryloxy va
diaryloxy cung véi mot lugng nho din chat thé
triaryloxy. Cac phan tng duogc theo ddi bang sic ky
16p mong dé xac dinh thoi gian phan tng thich hop.
Hiéu sut va mot s6 hang sb vat 1y cia cac chit tong
hop dugc ghi 6 bang 1.

Bdng 1: Hiéu sut vd mot so hing so vat 1y clia cdc chat tong hop dugc

£ 01 . , \ Hié At 211 A:
Chit CKE:? giTa}L‘flh Mau séc | DM kéttinh lai | Diém chay,°C | /OS uat, \Pho k(}ll\?[i)l“‘-mg
1 fjlfl’j‘l?}% 5 Trang Benzen 236 - 238 554 357
C,,H5sN;Oq . Axeton:AcOEt
& > -
A N 5 Tréng a1 176 - 178 43,0 441
3 1(\:/;71—1251;32; 5 Trang Toluen 194 73,5 -
4 3‘?291\12"2% 5 | Vangnhat Toluen 133133,2-133,5| 58,5 492
H
5% f/f'_ f(l)\;ﬂi 5 | Tfm nhat Toluen 230 62,0 403
C,,HsN;Oq . Axeton: AcOEt
# T 1 41 -
6 \M=45739 | ° rang (1:1) 83,5 0

* Cdc chdt chua thdy cong bé trong cdc tai léu tham khdo duoc.

bé so bg kiém tra d6 tinh khiét cua cac chat tong
hop dugc bang do nhiét d6 nong chay (bang 1) va
SKLM véi hé dung moéi khai trién 1a CHCl;:MeOH

(30:1) cho thdy cac chat tong hop duoc déu cho mot
vét 18 gon khi soi duéi den tir ngoai. Chu tric cua
céc chét tong hop duogc 1 - 6 dd duoc xac dinh bing
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phan tich pho IR, MS vaNMR.
Cac chat tong hop dugc ghi pho hong ngoai trén
may Perkin Elmer v6i ky thuat vién nén KBr trong

Téng hop va thir hoat tinh sinh hoc...

ving 4000 - 500 cm™ tai phong Phén tich pho IR -
Vién Hoéa hgc - Vién KH&CN Viét Nam. Két qua
phén tich pho hong ngoai duogc ghi & bang 2.

Bdng 2: S6 liéu phd hdng ngoai ctia cac chat tong hop duge, v (cm™)

Chat | vNH, |v=C-Harom vC=0 vC=N vCH;0 |V C=Grom | vNO, | v-C-O-Ar |8=C-Harom
1 3060 1568 1492 1378 1207
2 3074 1692 1563 1478 1361 1279
3 3067 1693 1571 2852 1508 1369 1275
1532
4 3043 1575 1504 1374 1374 1224
5 3390 1615 1506 1378 1194
6 3074 1723 1565 1475 1362 1278

Phén tich phd dd cua cac chit di téng hop cho
phép chung t6i nhan biét duoc cac dai haip thu dac
trung cua dao dong hoa tri, dao dong bién dang cua
cac nhom chire va céc lién két dién hinh c6 trong ciu
trac phan tor timg chat. S6 liéu phan tich phd phu
hop véi cau trac du kién cta chét tong hop duge. Ca
6 chét déu khong thiy con dai hp thy dic trung cho
dao dong C—Cl ma xuét hién dai hép thu dac trung
cho dao dong hoa tri C—-O—Ar trong khoang 1378 -
1361 cm™, diéu d6 ching t6 nhom thé —CI da duoc
thay bang —O-Ar. Nhu vy ca 6 chit déu 1a san
pham thé triaryloxy-s-triazin. Ca 6 chat déu c6 dai
hép thu dic trung cho dao dong hoa tri C=N trong
ving 1615 - 1563 cm™, dao dong ciia vong benzen
trong viing 1508 - 1478 cm™ va dao dong bién dang
C-H vong benzen trong ving 1279 - 1194 cm™.
Diéu nay 1a phu hop véi du doan do ca 6 chat déu co
vong s-triazin va nhan thom. Chét (2), (3) c6 dai hip
thu ¢ 1692, 1693 cm™ va chit (6) co dai hap thu ¢
1723 em™ dic trung cho dao dong hoa tri ctia nhom
C=0. Riéng chét (3) co thém dao dong hoa tri &
2852 cm’ dic trung cia nhém -OCH; do di tur
nguyén liéu ban dau Ia vanillin. Chét (4) c6 dai hip
thu & 1532 cm™ va 1374 cm™ rat dic trung cho dao
dong hoa tri ddi xting va dao dong hoa tri bat dbi
xtng ctua nhém -NO,. Chat (5) c6 dai hap thu &
3390 cm™ dic trung cho dao dong hoa tri cia nhom
-NH,.

Chung t6i da tién hanh ghi khéi phd cua 4 chat.
Tir két qua phd dwoc ghi c6 thé nhan thay bon chét
dugc ghi phd c6 cac pic phan manh phi hop véi so
d6 phan manh. Céc pic phan tir nay c6 sb khéi ding
v6i s6 khdi cua chat du kién va tudn theo qui tic
nito, cac hop phan ciia toan bd ciu triic phéan tir déu
thé hién trén phd khdi qua cac ion manh dic trung
ciia phan tir chat khao sat. Su phan manh cia cac
hop chit duge phéan tich phd MS trong qua trinh va
cham electron thuong xdy ra theo cac hudng phan
cit lién két sau day:

- Cit tai lién két: Cyiagin- OAT

- Cit tai lién két: O-Ar
_- Ciit tai lién két: Ca-X (X: nhom thé trén hop
phan aryloxy).

D3 tién hanh phan tich phd cong huong tir
proton ('"H-NMR) va cong hudng tir hat nhan 13(;
(“C-NMR) cuia chat 1 va 4. Két qua phan tich phd
cong huong tir proton ('H-NMR) va cong hudng tir
hat nhan "*C (*C-NMR) dugc ghi trong bang 4.

Phé cong hudng tir proton cho phép nhan biét
dugc cac dang proton va s luong proton cua cac
chat dugc ghi phd qua sb liéu vé d6 chuyén dich hoa
hoc va cudng do cac pic dugce trinh bay & bang 6. Ca
2 chat duogc ghi phd (1, 4) ¢ cac tin hiéu c6 do dich
chuyén hoa hoc nim trong khoang 7,20 - 8,10 ppm
clia cac proton thom. Tir két qua phan tich phd duoc
ghi & bang 4 c6 thé nhan thiy 2 chét dugc ghi phd
(1, 4) co s6 carbon va do dich chuyén hoa hoc cua
céc vi tri cacbon phu hop véi cong thie duy kién.

Tir két qua phén tich phd IR, MS, 'H-NMR, "*C-
NMR ciia cac chit tong hop dugc cho phép chung
t61 két luan cac chat tong hop dugc tinh khiét va c6
céu truc dang nhu du kién.

2. Két qua thir tac dung sinh hoc

V6i diéu kién kinh phi c6 han ching t6i méi chi
Iwra chon 3 chét téng hop duoc 1a chat 1, 2 va 4 dé
tién hanh thir tic dung khang khuan, khang ndm va
khang té bao ung thu. Trong d6, chat 1 c¢6 hop phan
phenol chira nhan thom khong c6 nhom thé, chat 2

va 4 hop phan phenol chira nhan thom c6 nhom thé
-CHO va -NO..

a) Thir tdc dung khdng khudn, khang nam

Hoat tinh khang khuan, khang nim ciia 3 chat 1,
2 va 4 duoc tién hanh thir trén 2 chung vi khuan
Gram (-) la: Escherichia coli, Pseudomonas
aeruginosa; hai ching vi khuan Gram (+): Bacillus
subtillis; Staphylococcus aureus; hai ching nam soi:
Aspergillus nige, Fusarium oxysporum va hai chung
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nAm men: Candida albicans, Saccharomyces
cerevisiae.

Két qua thir hoat tinh khang khuan, khang nam
ciia 3 chat (1, 2 va 4) cho thiy cac chit nay déu
khong c6 hoat tinh khang cac chung vi khudn va vi

nam thtr nghiém.

Dinh Thi Thanh Hdi va cong sy

b) Thir tdc dung khdng té bao ung thuw

Chung t6i da tién hanh kha niang gy doc té& bao
cta 3 chét (1; 2; 4) dbi v6i dong ung thu gan ngudi
(Hep-2) va dong ung thu phdi (LU). Két qua cho
thay cac chit nay déu khong c6 hoat tinh khang hai
dong té bao Hep-2 va LU.

Bdng 4: S6 1iéu phd cong hudng tir proton (IH—NMR) va cong huong tr hat nhan
BC (®C-NMR) ctia mot s chat tong hop duoc

Chat

Cong thirc ciu tao

'H-NMR 3 (ppm)

PC-NMR & (ppm)

7,36 -7,32 (t, 6H, H-3, H-3’, H-
3>, H-5, H-5°, H-5"), 7,23-7,20
(t, 3H, H-4, H-4’, H-4""); 7,14-
7,12 (d, J = 7,5 Hz, 6H, H-2, H-
2’, H-2’, H-6, H-6’, H-6"")

173,68 (3Ctriazin-1,3,5); 151,60
(3C-1, 17, 17); 129,43 (6C-3, 5,
3°,5°,37,5); 126,03 (3C- 4,
4,4): 121,39 (6C-2, 6,2, 6,
2”,6”)

8,04 -8,02 (d, ] = 7 Hz, 3H, H-3,
H-3’, H-3); 7,66-7,63, (t, 3H,
H-5, H-5°, H-5"); 7,41-7,37(t,
3H, H-4, H-4", H-4"); 7,30-7,28
(d, J = 8,5 Hz, 3H, H-6, H-6", H-

173,11 (3Ctriazin-1,3,5); 144,4
(3C-1, 1, 1°°); 141,07 (3C-2, 2,
2”); 135,9 (3C-5, 5°, 5°); 128,28
127,12 (3C- 4, 4°, 4”); 125,80

- 124,79 (3C-6, 6°, 6”)

6’ ’)

3. Ban luin
3.1. Tong hop hod hoc

- Anh hiong cia cac nhém thé trén hop phan
phenol: Ching t61 c6 du dinh khao sat mot cach hé
thong sy anh hudng cua cac nhom thé trén hop phin
phenol d6i voi kha ning tham gia phan tng thé ai
nhan vao vong s-triazin. Tuy nhién, do hoa chat
phuc vu nghién ctru khong sén c6 trén thi trudng nén
chung t6i chi tién hanh tong hop cac din chit
aryloxy-s-triazin tir cac nguyén liéu san c6 va dua ra
mot s6 nhan xét so bd vé kha ning phan tmg cua cac
hop phan phenol nhur sau:

+ Su ¢6 mit cua cac nhom thé déy dién tir trén
hop phan phenol nhu -OCH;, -NH, lam ting kha
nang phan tng thé 4i nhan vao vong s-triazin.

+ Nguoc lai sy ¢c6 mat cia cac nhom thé hat dién
tir trén hop phan phenol nhu -CHO, -NO,, -COOH
lam giam kha nang phan tmg thé vao vong s-triazin.

Bén canh anh hudng cta cac nhom thé dén phan
tig tong hop, hi¢u suét ciia phan img con phu thudc
nhiéu vao qua trinh tinh ché san pham.

3.2. Tac dung sinh hoc

- Tac dung khang khudn, khdng nam: da thir hoat
tinh khang khuan, khang ndm cua 3 chit tong hop
dugc 1a cac chat (1), (2) va (4). Két qua cho thdy cac
chat nay déu khong co6 hoat tinh khang cac ching vi
khuan va vi ndm thir nghiém.

- Tdc dung khéng té bao ung thie: Ba chét (1),
(2) va (4) thir hoat tinh khang té bao ung thu gan
(Hep-2) va té bao ung thu phoi (LU) déu cho két qua
am tinh. Nhu vy cac chat nay khong c6 kha ning
khang dong té bao Hep-2 va dong té bao LU in vitro.
Dua theo mot sb tai liéu nghién cuu vé din chit
aryloxy-s-triazin cho thdy khi vao co thé cac dan
chat nay bi chuyén hoa & gan nhd enzym Cytocrom
P-450 tao ra chat chuyén hoa trung gian c6 hoat tinh
sinh hoc cao [5].

4. KET LUAN

1. Pi tong hop dugc 6 dan chat aryloxy-s-triazin
theo qui trinh don gian va thu dwoc hi¢u suét cao,
trong d6 c6 5 chét (2 - 6) 1a cac chit chua thiy cong
b trong céc tai liu ma ching t6i tham khao dugc.
Pi xac dinh cdu tric cia cac chit tong hop duoc
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bang phan tich phd hong ngoai, phd khdi lwong, phd
cong hudng tir proton 'H-NMR va phd cong huong
tir hat nhan *C-NMR. Két qua phan tich phd cho
phép chung t6i két luan tat ca cac chit tong hop
duoc déu tinh khiét va c6 cau tric ding nhu du kién.

2. Pa thir tac dung khang khuan va khang nam
cia 3 chat (1), (2), (4) vo1 4 chung vi khuan va 4
chung vi ndm kiém dinh. Két qua cho thiy cac chat
nay khong cé hoat tinh khang cac ching vi khudn va
vi nim thir nghiém.

3. Pa thir tic dung khang té bao ung thu cua 3
chat (1), (2) va (4) trén dong té bao ung thu gan
nguoi (Hep-2) va té bao _ung thu phdi (LU). Két qua
cho thay cac chat nay déu khong co tac dung khang
cac dong té bao ung thu trén thir in vitro.
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