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Abstract

Thiocarbamoylation 4-acetamido-2-chlorobenzoyl hydrazide by tetramethylthiuram disulphide (TMTD) afforded 5-
(4-acetamido-2-chlorophenyl)-1,3,4-oxadiazole. Reaction of the later with N-a-cloacetanilide derivatives run into two
alternative ways. In the alkaline solution 2-arylamino-5-(acetamido-2-chlorophenyl)-1,3,4-oxadiazole has been isolated,
but in the neutral medium 2-(N-carboxamidoarylmethylthio)-5-(4-acetamido-2-chlorophenyl)-1,3,4-oxadiazole have
been obtained as the main product. The structures of the products have been confirmed by the spectroscopic data and

the biological activities have been tested.

1. MO DAU

Theo tai liéu da duoc cong bd [1 - 4] cac hop chat
2-(N-cacboxamido- arylmetylthio)-5-axetamidoaryl-
1,3,4-oxadiazol (III) c6 phd hoat dong sinh hoc rat
rong. Céc tac gia [1] da thir nghiém gay doc té bao va
chi ra rang, ching c6 kha ning trc ché su phat trién
cta té bao ung thu va virus HIV. Két qua thir nghiém
hoat tinh chdng ndm khang khuén ciing cho thdy cac
hop chat nay c¢6 kha ning diét khuan Gr-(+) cao. Cac
hop chét IIT dugc didu ché bang phan tmg cua cac dan
xudt 5-axetamidophenyl-1,3,4-oxadiazol-2-thiol (II)
va cac chit N-a-cloaxetanilit thé. Tuy nhién cac ché
pham III chua duoc thir nghiém 14m sang dé co thé ap
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D¢ tim diéu kién thich hop nhim diéu khién
phan g di theo huéng tao san pham 1 can phai
nghién ctru mot cach co hé thdng cac yéu td anh
hudng trong d6 co hi¢u ung electron. Vi vy trong
cong trinh nay sé tiép tuc nghién ciru didu ché 2-(N-
cacboxamidoarylmetylthio)-5-(4-axetamido-2-
clophenyl-1,3,4-oxadiazol (III) trén co s& phan Gng
cia 5-(4-axetamido-2-clophenyl)-1,3,4-oxadiazol-2-
thiol voi cac N-a-clo-axetanilit thé.

2. THUC NGHIEM
2.1. Héa chit

- TMTD: dung hoa chét k¥ thuat, duoc két tinh
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dung vao thye tidn vi 2 1y do. M6t 1a viée didu ché cac
dan xuét oxadiazol II cho dén gan day con gip kho
khian vi phai dwa trén phan ung cia cic hop chat
axetamidobenzoyl hidrazit vdi cac tac nhan doc hai
v61 moi truong 1a CS, va CSCl,. Thur hai 1a phan Gng
clia cac hop chat II voi N-o-cloaxetanilit cho hiéu
sudt san pham III khong 6n dinh. Nhu chung t6i da
chimg minh trong cac cong trinh [2 - 4] 1a phan Gng
giita cac hop chat IT v6i N-o-cloaxetanilit trong dleu
kién cac tac gia [1] dua ra (méi truong nude chira gan
10% NaOH va nhiét do 80°C) khong tao thanh san
phim chinh III ma chi yéu la 2-arylamino-5-
(axetamido-2-hydroxyphenyl)-1,3,4-oxadiazol  (IV):

8 7 a 1 N‘f‘ by
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R =H, OH, X=4-CHg, 4-Br, 4-Cl, 4-CH3CO, 4-NO5...

lai tr cloroform, Ty, 155 - 156°C ([8], 156°C);

- AXit 4-nitro-2-clobenzoic: dung hod chat tinh
khiét cua hang Merck;

- Céc dan xuét anilin, thionyl clorua va cic hoa
chit khac mua trén thi truong, dugc tinh ché lai
trude khi dung.

2.2. Thiét bi

- Piém noéng chay duoc do trén may STP3 (Anh);

- Phd hong ngoai do trén may GX ciia hing
Perkin Elmer (My), Khoa Hoa hoc, Truong
PHKKTN, PHQGHN, mau dugc ép vién vdi KBr;

- Phé NMR do trén may Brucker 500 MHz cta
Vién Hod hoc, Vién KH&CNVN, véi chit ni chuan
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T™S;

- Phd MS do trén may MS Autospec Premier,
hang Micromass Waters cua khoa Hod, trudong
DHKHTN, bPHQGHN (EI, 70 eV).

2.3. Thwe nghiém
Piéu ché 4-axetamido-2-clobenzoyl hidrazit (I)

Hon hop phan tng gdm (0,077 mol) metyl 4-
axetamido-2-clobenzoat va (0,31 mol) hydrazin
hydrat 80% va 70ml etanol tuyét d6i dwoc dun hoi
lwu cach thuy 12 gid trong binh cau 250 ml. Két thuc
phan tng, cét loai bot dung moi dudi ap suét thap,
sau d6 1am lanh bang nudc da. Loc san pham thd
trén phéu Bushner. Sdy kho, két tinh lai trong hdn
hop etanol+DMF. Hiéu suét (I) dat 72%, T.: 147 -
148°C.

IR: v(NH,): 3440 cm™; v(NH): 3225 cm™;
v(CO): 1704 - 1636 cm™'; '"H-NMR: §(CHs): 2,06;
O(NH,): 4,45; d(H-Ar): 7,34 - 7,80; d(N-H): 9,45 -
10,20 ppm.

Piéu ché  5-[(4-axetamido-2-clo)phenyl]-1,3,4-
oxadiazol-2-thiol (II)

Hdn hop caa (0,0146 mol) chat I va (0,0146 mol)
TMTD trong 10 ml DMF dugc dun hdi luu cach
thuy trong 3 — 4 gid. Két thuc phan ung, dé ngudi,
axit hod hdn hop bang axit HC1 2% dén pH = 3 - 4,
loc 1ay két tua. San pham tho dugc say kho rdi dem
hoa tan trong dung dich NaOH 2%, loc loai bd luu
huynh khong tan. Phan dich loc dugc axit hod bang
dung dich HCI 2% t6i pH = 3 - 4. Loc thu két tia
tach ra trén phéu Bushner. Sy kho va két tinh lai
trong hén hop etanol+DMF. Higu suat II dat 80%,
The: 251 - 252°C.

Phan g ciia hop chat II véi cdc dan xudt N-a-
cloaxetanilit the

Hoa tan (0,74 mmol) chit II trong 10 ml dung
dich NaOH 1%, va 8 ml dioxan trong binh cau dung
tich 25ml. Nho giot tir tr 4ml dioxan da hoa tan mét
luong twong dwong (1,12 mmol) din xuit N-o-
cloaxetanilit vao hdn hop phan tmg. Khuay trong 2h
& nhiét 6 60°C. Sau khi phan ung két thuc, trung
hoa dén pH =5-6 bang dung dich HCI 2%. Két thac
phan tng, loc thu san phdm tho. Két tinh lai trong
etanol+DMF.

Theo phuong phap nay thi co hai loai san phim
duogc tao thanh tuy thudc vao ban chét ctia nhom thé
trong nhan thom cua N-o-cloaxetanilit. Hi¢u sut dat
50 - 60%.

Sdan pham khéng bi thuy phdn: Véi dan xuit N-
o-cloaxetanilit, nhom thé 14 4-nitro- thi san phim thu
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dugc 1a 2-(N-4-nitrocacboxamidophenylmetylthio)-
5-[(4-axetamido-2-clo)phenyl]-1,3,4-oxadiazol.
Hiéu suét ITlc = 58%, T,.: 240 - 242°C.

San phdam bi thuy phdan. Voi cac dan xuat 4-X-
N-a-cloaxetanilit khac (X=H, CH;, Cl, Br,
COOCH;...) cac san pham thu dugc déu bi thuy
phan c6 ciu triic IV nhu da trinh bay trén phan thao
luan két qua.

Thuc hién phan ung trong moi truong trung tinh
(dung maéi dioxan)

Hoa tan (0,74 mmol) chét II trong 10 ml dung
dich NaOH 2%. Diéu chinh pH dén 5-6 bang dung
dich HCl 2%, lam lanh, loc thu mudi natri
oxadiazol-2-thiolat két tia. Hoa tan mudi natri nay
trong 10 ml dioxan. Cho tu tr mét luong tuong
duong (1,12 mmol) dan xuit N-a-cloaxetanilit vao
hdn hop phan tng. Khudy va dun ¢ 70°C trong 2 gid.
Lam lanh, loc thu san pham tho, sy kho va két tinh
lai trong etanol+DMF. San phim tao thanh tir
phuong phap nay khong bi thuy phan. Hiéu suit san
pham dat 55 - 70%.

3. THAO LUAN KET QUA

Khac véi cac phuong phap kinh dién trude day,
khi cac dan xuét 1,3,4-oxadiazol-2-thiol thuong
duogc diéu ché tir cac hydrazit tuong ing véi cac tac
nhan d6c hai nhu CS, hoac CSCl, [4,5], trong cong
trinh nay hop chat 5-(4-axetamido-2-clophenyl)-
1,3,4-oxadiazol-2-thiol (II) dugc diéu ché bing
phuong phap mdi than thién hon véi méi truong la
thiocacbamoyl hoa 4-amino-2-clobenzoyl hydrazit
voi tetrametylthiuram disunfua (TMTD) (so d6 1).
Vi ty 1€ mol gilia cac tac nhan la 1:1, trong dung
moi DMF hodac dioxan, & nhiét dd 100°C, phan tng
s& két thiic sau 2-3 gio (hét khi H,S bay ra, dwoc xac
dinh bang gidy tim Pb(CH;COO), dit trén miéng
sinh han) voi hiéu suat san pham dat 80%. Nhu da
biét, nhom thé hut electron thuong gy kho khin
phan g [6], do d6 khi thay nhom OH bang nguyén
tr Cl ¢ thé cho doi hiéu sudt phan ung giam. Tuy
nhién hiéu sudt san phim van dat rit cao (80%),
tuong duwong voi hiéu suét thu dugc tir dn xuit 4-
amino-2-hydroxybenzoyl hydrazit [2 - 4]. Piéu d6
ching t6 clo anh huong khong dang ké dén tinh
bazo ciia nhom hydrazit.

Céu triic ciia san phim oxadiazol-2-thiol II da
dugc xac dinh bang cac du liéu phd IR, 'H-NMR,
MS.

Trén phé IR, xuét hién cyc dai héip thu trong
ving 2600 - 2700 cm™ voi cuong d6 yéu dic trung
cia nhom SH. Trén phd 'H-NMR, xuét hién pic
cong huong cua proton nhom SH trong vung tu
truong yéu (14-15 ppm). Piéu d6 chimg to & diéu
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kién thuong su tautome hoa chii yéu chuyén dich v&  phia tao thanh nhom thion (xem so d6 2).

CONHNH,
Cl
Cl Nil‘\l
TMTD, 3h }SH
IMID, 3h o
-H,S, -S
H;CCOHN
NHCOCH;
I I
Sodo 1
Cl Cl
I“J — N—NH
J—SH
(0] fe} S
H;CCOHN H;CCOHN
So do 2

Pé didu ché cac hop chét I11, d3 tién hanh phan khi thyc hién trong cac diéu kién nhiét do 80°C va
ing gilra hop chat oxadiazol-2-thiol II v&i cac din  ham luong NaOH gin 10% tuong ty tai lidu [1],
xuat N-a-cloaxetanilit thé. Do hop chat II ton tai  phan tng giita hop chét oxadiazol-2-thiol II v6i N-a-
dudi dang thion, nén trong méi trudng trung tinh  cloaxetanilit thé khong tao ra san pham III nhu
phan ung rat khé xay ra. Qua trinh diéu ché phai mong doi, ma chii yéu chuyén héa thanh san phim
dugc tién hanh trong méi truong kiém. Tuy nhién  phu IV, nhu trén so do 3.

Cl NN
1\‘1 I‘\I CH,CONH J—SCH2CONH4@—Y
LSH o
1

I (a-f)
H;CCOHN 800C, 10% NaOH f N
Y CONHCHZCI CH3CONH | O}‘ W@Y
Cl v (a—f)
Y = H(a), CHy(b), NO,(c), CI(d), Br(e), CH3CO(f)

So do 3

Céu triic san pham IV(a) dd dugc khing dinh  oxadoazol-2-thiol II trong dung dich NaOH 2%, lam
bang cac dy kién phé 'H- va *C-NMR. lanh thu két tua oxadiazol-2-thiolat. Sau d6 cho

Trén phé "H-NMR chi xuit hién cac tin hiéu thiolat taic dung véi N-o-cloaxetanilit thé trong
cong hudng cua cac proton dic trung cho cac nhém  dioxan (xem so dd 4). Phan tmg duoc tién hanh &
CH;3CO ¢ 2,08; CHAr ¢ 7,13-7,64, hai tin hiéu cia2  60°C, sau 2 gio, hiéu suét san phém III dat tur 60 -
nhém NH & 10,20 va 10,84, khong théy tin hiéu cia  68%.

nhém SCH,CO, ma ching thuong xuét hién ¢ trong . Céu trac cua cac san pham III(a-f) dwoc xac dinh
khoang 4.3 - 4,4 ppm. ) ) bang cac du kién pho IR, 1H—I}IMR va MS. )
Trén pho BC-NMR chi thay xuat hién tin hiéu Trén pho hong ngoai, xuat hién cac cuc dai hap

cua 16 cacbon va trén phé MS pig ion phan tu [M]+ thu dac trung cho cac dao dong hoa tri vmy = 3260 -
= 328, hoan toan tng v6i hop chat IVa. Co ché cia 3316 va vc_o) = 1666 - 1670 cm’. Trén phé 'H-
su chuyén hoéa nay da duge chung toi tim ra va cong  NMR xuét hién cac tin hiéu cong hudng cia cac

bd trong cong trinh trude day [7]. ) proton 3(CH;) = 2,01 - 2,08, §(ArH) = 7 - 8, 3(NH)
bé thu ~duge cdc dan xuat 2-(N- =10 - 11,00 va dd xuat hién thém tin hi¢u cong
cacboxamidophenylmetylthio)-5-(4-axetamino-2- huéng cia céc proton trong nhém SCH,CO & x4p xi

clophenyl)-1,3,4-oxadiazol Ill(a-f) mong muén, da 4,5 ppm (xem bang 2). Trén phé MS, tin hiéu pic
thyc hién phan &r}g gitra oxadiazol-2-thiol Il v&i N- ;. phan tir ctia cac hop chat twong tmg véi pl:lﬁ.l’l tir
o-cloaxetanilit thé da trong moi truong trung tinh luong cac din xuit III'(a—f) (c6 chita nhom SCH,CO).
theo cach sau. Trudc hét hoa tan hop chat Nhu véy, bing cach tién hanh phan @mg trong
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moi trudng trung tinh da tong hop duge 6 din xudt  axetamino-2-clophenyl)-1,3,4-oxadiazol I1I(a-f) méi

2-(N-cacboxamidophenylmetylthio)-5-(4- (xem bang 1,2).
Cl Cl
N—N N—N
gy NeoH 2% | SNa
IT '
H;CCOHN H;CCOHN
Cl
CICH,CONH— Ar—R N—N
— SCH,CONH R
60 C; 2h (0]
H;CCOHN 1

R=H(a); CH;(b); NO(c); Cl(d); Br(e); COCHs(f)
So do 4

Bdang I: Hiéu suat, mot s6 hang sb hoa 1y va phd IR cua cac chét tong hop duoc

TT | Hop chat H, %)\ T °C IR(KBr); v(cm™)
1 1 80 251-252 | 3325 (NH); 2766 (SH); 1658 (C=0)
2 I1I(a) 65 267-269 | 3313 - 3282 (NH); 1660 (CONH); 1164 (C-O)
3 I1I(b) 63 232-324 | 3392 -3261 (NH); 2924 (CH); 1676 (CONH)
4 I1I(c) 60 240 - 242 | 3210 - 3390 (NH); 1699 - 1679 (CONH) 1519 (NO,)
5 111(d) 62 265-267 | 3327 (NH); 1682 — 1671 (CONH); 824 (Cl —Ar)
6 1I(e) 65 294 -296 | 3313 (NH); 1670 — 1654 (CONH); 827(Br —Ar)
7 11I(f) 68 249 -250 | 3362 (NH); 1677 (CONH); 1168 (C-O)

D3 tién hanh thir nghiém hoat tinh sinh hoc cua cac hop chét diéu ché dugc. Két qua cho thdy hau hét
cac hop chat déu co kha nang khang nim khang khuan. Dic biét hoat tinh thé hién manh & kha ning khang
khuan Gr(+) (xem bang 3). Phat hién nay c6 y nghia rat quan trong va s& tiép tuc duoc tiép tuc nghién ctru
trong tuong lai.

Bang 3: Két qua thir hoat tinh sinh hoc cua mét sb hop chét diéu ché dugc™

Ki Nong d6 trc ché téi thiéu MIC (ug/ml)
hi¢u X Vi khuin Gr(+) Vi khuin Gr(-) N&m mbc N4m men
mau B.sub. S.aur. E.Coli | P.acru. | Aspnig | F.oxy C.albi | S. cer.
2-(N-cacboxamidophenylmetylthio)-5-(4-axetamido-2-clophenyl)-1,3,4-oxadiazol
1I(a) H ) 50 ) Q) Q) 50 Q) Q)
11(b) p-CH; 50 50 50 (-) () ) ) 50
111(d) p-Cl 50 ®) ) ) 50 ) ) 50
M) | p-Br ) () () ) ) 50 50 50
me | P S O R - O R O N B C T O N B O
COOCH;

" Thu nghiém tai by moén Vi sinh-khoa Sinh hoc - Truong Pai hoc Khoa hoc Ty nhién
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4. KET LUAN

- Bang phan Ung thiocacbamoyl hoa 4-
axetamido-2-clobenzoyl hydrazit véi TMTD di diéu
ché dugc  5-(4-axetamiddo-2-clophenyl)-1,3,4-
oxadiazol-2-thiol.

- Trén co s& phan tng cta hop chat oxaddiazol-
2-thiol v6i cac N-a-cloaxetanilit da tong hop duoc 6
hop chit 2-(N-cacboxamidophenylmetylthio)-5-(4-
axetamino-2-clophenyl)-1,3,4-oxadiazol mai.

- CAu tric cua céc san phém da duoc xac nhan
bang cac dir kién phd IR, 'H-NMR va MS.

- Két qua thir hoat tinh sinh hoc cho thiy cac hop
chét didu ché duge thé hién hoat tinh manh & kha
nang khang khuan Gr-(+). Mot sd hop chit c6 kha
ning khang nim va khang khuan Gr-(-).
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Bdng 2: Dit kién Pho 'H-NMR va MS ctia cac chit diéu ché dugc

6
8 7 a

8 7 a ,0 N—N
CHaCONH—X ! ‘OL SH  CHyCONH—

32C| " 32C|

23

R I
SCH,CONH 4
970710 z @x

6" g

X = 4-CHg, 4-Br, 4-Cl, 4-CH3CO, 4-NO...

Hop
chat

"H-NMR [DMSO-d6, 6: ppm; J: Hz]

Ms (EL 70 eV), m/z (Itd)(%)

II

2,10 (s, 3H, H-8); 7,63 (dd, 1H, H-5,°J = 8,7, *I =2,0); 7,85 (d, 1H, H-
6,°1=8,7); 7,99 (d, 1H, H-3,"T = 2,0); 10,44 (s, 1H, H-a); 14,78 (s,
1H, SH)

269[M]"(100); 237[M-S]"(10); 227 [M-CH;CO]"(50);
167 [CIC¢H;NHCOCH;]" (100); 75 [CeH5]7(10)

1I(a)

2,09 (s, 3H, H-8); 4,32 (s, 2H, H-8"); 7,07 (t, 1H, H-4", °T = 7,8);
7,32(t, 2H, H-3’, H-5", *J = 7,8); 7,57 (d, 2H, H-2’, H-6, ] = 7,8);
7,59(dd, 1H, H-5, *J = 8,6, 1 = 1,9); 7,87 (d, 1H, H-6, *J = 8,6); 8,00
(d, 1H, H-3, T =1,9); 10,39 (s, 1H, H-b); 10,42 (s, 1H, H-a)

402[M]" (10); 328[M-SCH,CO]" (3); 279[M-SCH,-
Ar’]" (10); 236[M-SCH,CONHATr’]" (5); 196
[CH;CONHArCO]" (100); 154[NH,ArCO]" (90);

111(b)

2,10 (s, 3H, H-8); 2,25 (s, 3H, H;C-Ar’); 4,32 (s, 2H, H-8’); 7,12 (d,
2H, H-3’, H-5’, °J = 8,3); 7,45 (d, 2H, H-2", H-6’, *J = 8,3); 7,60 (dd,
1H, H-5, %] = 8,6; *T=1,9); 7,88 (d, 1H, H-6, *J = 8.,6); 8,00 (d, 1H, H-
3,%7=1,9); 10,31 (s, 1H, H-b); 10,42 (s, 1H, H-a)

416[M]" (25); 342[M-SCH,CO]" (8); 279[M-SCH,-
Ar’]" (10); 196 [CH;CONHArCO]' (100);
154[NH,ArCO]" (90);

1I(c)

p-N02

2,10 (s, 3H, H-8); 4,40 (s, 2H, H-8"); 7,60 (dd, 1H, H-5,°J = 8,6; ‘T =
1,9); 7,83 (d, 2H, H-2’, H-6", °J = 9,2); 7,88 (d, 1H, H-6, *J = 8.,6);
8,00 (d, 1H, H-3, T =1,9); 8,24 (d, 2H, H-3’, H-5", ’J = 9,2); 10,42 (s,
1H, H-b); 11,00 (s, 1H, H-a)

447[M]" (5); 373[M-SCH,CO] " (10); 279[M-SCH,-
Ar’]"(10); 236[M-SCH,CONHAr’]" (10); 196
[CH;CONHArCO]" (100); 154[NH,ArCO]" (90);

111(d)

p-Cl

2,10 (s, 3H, H-8); 4,34 (s, 2H, H-6); 7,38 (d, 2H, H-3’, H-5", °T = 8,9);
7,60 (dd, 1H, H-5, *J = 8,6; *J = 1,9); 7,62 (d, 2H, H-2’, H-6’, *J = 8.,9);
7,88 (d, 1H, H-6, *J = 8,6); 8,00 (d, 1H, H-3, “J=1,9); 10,41 (s, 1H, H-
b); 10,54 (s, 1H, H-a)

436[M]" (10); 362[M-SCH,CO]" (10); 279[M-SCH,-
Ar’]" (20); 236[M-SCH,CONHAr’]* (10); 196
[CH;CONHArCO]" (100); 154[NH,ArCO]" (60);

II(e)

2,10 (s, 3H, H-8); 4,34 (s, 2H, H-8"); 7,50 (d, 2H, H-3’, H-5", °] =
8,9) ; 7,60 (dd, 1H, H-5, *J = 8.6; *J = 1,9); 7.62 (d, 2H, H-2’, H-6", °J
=8.,9); 7,88 (d, 1H, H-6, *J = 8.,6); 8,00 (d, 1H, H-3, ‘T = 1,9); 10,41 (s,
1H, H-b); 10,54 (s, 1H, H-a)

482[M]" (5); 408 [M-SCH,CO]" (1); 279[M-SCH,-
Ar’]" (15); 236[M-SCH,CONHATr’]" (5); 196
[CH;CONHArCO]" (100); 154[NH,ArCO]" (55);

11(f)

p_
COCH;

2,10 (s, 3H, H-8"); 2,50 (s, 3H, H;C-COAr”); 4,38 (s, 2H, H-8); 7,60
(dd, 1H, H-5,°T=8.6; *1 =1,9); 7,72(d, 2H, H-2’, H-6", °T = 8.8); 7,88
(d, 1H, H-6, °J = 8,6); 7,94 (d, 2H, H-3’, H-5", °J = 8,8); 8,00 (d, 1H,
H-3,*J=1,9); 10,41 (s, 1H, H-b); 10,74 (s, 1H, H-a).

444[M]" (20); 370[M-SCH,CO]" (10); 279[M-SCH,-
Ar’]  (10); 236[M-SC H, CONHAr’]" (5); 196 [CH;CO
NH ArCOJ* (100); 154[NH,ArCO]" (55);
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