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Tom tat: 3 hop chat 5-bromo-N’-(1-arylethylidene)-2-hydroxybenzohydrazide da
dugc tong hop tir nguyén liéu ban dau 1a acid 2-hydroxybenzoic (acid salicylic). Khi
dun hdi lvu 3 hydrazide & trén v6i anhydride acetic da tao ra 3 hop chat méi 2-(4-
acetyl- 5-aryl-5-methyl-4,5-dihydro-1,3,4-oxadiazol-2-yl)-4-bromophenyl acetate. Cau
trdc cua cac hop chat nay da dugc khang dinh bang phd hdng ngoai, 1 H-NMR, 13 C-
NMR va HR-MS.

|. DAT VAN DE

Cac hop chit chua di vong 1,3,4-oxadiazole no6i chung va 3-acetyl-1,3.4-
oxadiazoline noi riéng 1a nhitng hop chat c6 hoat tinh sinh hoc kha phong phu. Mot s6
nghién ctru di cho thay riang cac hop chét 3-acetyl-1,3,4-oxadiazoline c6 hoat tinh khang
khuan [1], [2], [3], [4], [5], khang viém [6], &c ché sinh tong hop chitin [7], &c ché
enzyme tyrosinase [8], chéng oxi héa [9], [10] va khang ung thu [1], [9], [10]. Acid
salicylic va dan xuat 1a nhitng hop chit duoc st dung khé rong rdi trong héa duoc ma
dién hinh 1a duoc pham aspirine (acid acetylsalicylic) ding diéu tri khang viém, giam
dau,... Viéc két hop cac di vong khac nhau trén khung phan tir acid salicylic da duoc
nhiéu tac gia quan tim nghién ciru va da dugc danh gia trén cac hoat tinh khang khuén,
khang nam [11], [12], khang ung thu [13], [14], [15]. Tiép theo cic nghién ctru vé cac
hop chat 1,3,4-oxadiazoline 1a d::m xuat ctia acid 5-iodosalicylic véi hoat tinh khéng
khuan [16] va khang ung thu [17] rat dang chu y. Trong bai bao nay, chung t6i trinh bay
vé két qua téng hop mot s6 hop chat 1,3,4-oxadiazoline 1a dan xuit cia acid 5-
bromosalicylic.

[I. THUC NGHIEM

Hoa chét sir dung trong thi nghiém bao gém acid salicylic, methanol, ethanol,
dioxane, dimethyl formamide (DMF) la nhitng hda chit thwong mai cua hing Xilong
(Trung Qudc); cac hop chat aryl methyl ketone 1a cua hdng Sigma. Céac hoa chat nay
duoc st dung truc tiép ma khdng qua tinh ché.

Nhiét d6 néng chay cua cac chat duoc do bang mao quan trén may Gallenkamp;
phd IR dugc do trén may Shimadzu FTIR 8400S theo phuong phap ép vién véi KBr; phd
cong huong tir hat nhan dugc do trén may Bruker Avance 500MHz va sir dung tin hiéu
cua dung mdi DMSO-dg (& 2,50, & 39,52) nhu 1a tin hiéu chuan; phd MS duoc do trén
may Bruker micrOTOF-Q 10187.
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Cac hop chat 2-(4-acetyl-5-aryl-5-methyl-4,5-dihydro-1,3,4-oxadiazol-2-yl)-4-
bromophenyl acetate dugc tong hop tir acid salicylic theo so do tong hop dugc dan ra
trong Hinh 1.
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Hinh 1: So do tong hop i
(cac vi tri duoc danh so dung cho viéc quy ket cac tin hiéu trén pho)

Tong hop methyl salicylate (2): Pun hoéi luu hdn hop phan tng gom 60 g acid
salicylic (1), 150 ml methanol va 10 ml acid sulfuric dac trong 20 gio; sau do cat bot
methanol ra cho dén khi hdn hop phan ung tach thanh 2 16p. Dé nguoi hon hop phan ung
rdi thém dan dung dich NaOH 2N vao (vura cho vira khuay dén khi khdng con chat rin
Xuat hién thém nira thi ding lai). Loc lay chét ran, rira lai bang nuéc khoang 23 1an.
Acid hoa chét rin thu dugc bang dung dich acid HCI (1:1), sau d6 d6 hdn hop vao dung
dich sodium chloride b&o hoa lanh, chiét lay Iop trén bang diethyl eter. Lam khan phan
chat long hitu co nay bang magnesium sulfate rdi chung cat thu duoc 33,4 g san pham
(hiéu suat 50,6%) & 220 - 223°C (theo tai liéu cua hang Merck [18], ester methyl
salicylate la chat long sdi ¢ 220 - 224°C).

Tong hop methyl 5-bromosalicylate (3): Vira khudy vira nho tir tir dung dich
cia 17,2 g (0,108 mol) bromine trong 30 ml chloroform vao hén hgp cua 15,2 g (0,1
mol) methyl salicylate trong 50 ml chloroform ¢ 10°C. Sau khi thém xong (quéa trinh
thuc hién trong khoang 6 gio), hdn hop phan tng dugc khudy thém 1 gio & cung nhiét
d6. Tiép o, rira hon hop phan tng bang nude rdi bang dung dich sodium bicarbonate.
Sau khi loai bo dung méi, thu 1iy chat rin dem két tinh lai trong ethanol cho 21,3 g
methyl 5-bromosalicylate c6 nhiét dd nong chay t%. = 60,4 °C (hiéu suat 92,2%) (tai liéu
[19]: 59-61,5°C); IR (v, cm™): 3188 (OH), 2957 (Csp®-H), 1680 (C=0), 1605, 1578
(C=C thom); *H-NMR (8, ppm): 10,50 (1H, br, OH), 7,82 (1H, d, “J=2,5 Hz, H6), 7,64
(1H, dd, 3J= 8,0 Hz, “J=2,5 Hz, H4), 6,96 (1H, d, 3J=8,0 Hz, H3), 3,88 (3H, s, H8) (theo
tai liéu cua Syntechem [20], phd *H-NMR ciia methyl 5-bromosalicylate trong CDCl3 do
& tan s6 400 MHz c6 céc tin hiéu: 10,7 ppm (1H, s), 7,96 ppm (1H, d, J = 2,8 Hz), 7,52-
7,55 ppm (1H, dd, J = 8,8 Hz, J = 2,0 Hz), 6,89 ppm (1H, d, J = 6,8 Hz) va 3,96 ppm
(3H, 5)).

Téng hop 5-bromo-2-hydroxybenzohydrazide (4): Hoa tan 11,55 g methyl 5-
bromosalicylate (0,05 mol) trong mot lugng vira du ethanol roi thém vao d6 3,0 ml
hydrazine hydrate 50% va dun hoi luu hdn hop phan tng trong khoang 1 gio. Tiép tuc
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thém 3,0 ml va dun 1 gid roi lai thém 3 ml rdi dun khoang 4 gio nira. Sau khi dé nguoi,
loc 1dy chat ran va két tinh lai trong ethanol thu dugc 9,67 g chit ran néng chay &
218,4°C (tai lidu [21]: 213-216°C), hiéu suit 83,7%. IR (v, cm™): 3402, 3316 (N-H),
1624 (C=0), 1578 (C=C thom); 'H-NMR (3, ppm): 10,18 (1H, br, OH), 7,99 (1H, d,
4J=2,0 Hz, H6), 7,64 (1H, dd, %J= 9,0 Hz, *J=2,0 Hz, H4), 6,86 (1H, d, *J=9,0 Hz, H3),
4,80 (2H, br, NH,).

Téng hop cac hydrazide N-thé ciia 5-bromo-2-hydroxybenzohydrazide (5a-
c): Hoa tan 1,155 gam 5- -bromosalicylohydrazide (5,0 mmol) trong khoang 35 ml ethanol
roi thém vao d6 5,0 mmol hop chét carbonyl thich hop. Bun hdi lru hdn hop phan tng
trong 2,0 gid. Sau khi dé ngudi, loc 14y chét ran va két tinh lai trong dung méi thich hop
(dioxane hozc hdn hop DMF/nuéc).

5-bromo-N’-(1-(3-bromophenyl)ethylidene)-2-hydroxybenzohydrazide (5a):
két tinh tir hon hop dung mo6i DMF : H;O; hi¢u suét 63,8%.Tinh thé mau tréng, the =
247°C. IR (v, cm™): 3271, 3059 (O-H, N-H), 1641 (C=0), 1599 (C=C thom); *H-NMR
(8, ppm): 12,08 (1H, s, OH), 11,34 (1H, s, NH), 8,06 (1H, d, “J=2,0 Hz, ArH), 8,03 (1H,
s, ArH), 7,59 (2H, m, ArH), 7,64 (1H, dd, 3= 9,0 Hz, “J=2,0 Hz, ArH), 7,41 (1H, dd,
%3,=33,=8,0 Hz, ArH), 7,01 (1H, d, *J=9,0 Hz, ArH), 2,33 (3H, s, CH3); *C-NMR (3,
ppm): 161,2; 156,2; 151,6; 140,6; 136,2; 133,1; 132,6; 131,0; 129,3; 126,0; 122,4; 120,6;
119,8; 111,4; 14,2; HR-ESI-MS: 434,9154 (M+Na+2)" (tinh theo cong thuc
C1sH12BraN>NaO, co (M+Na+2) = 434,9163)

5-bromo-2-hydroxy-N’-(1-(3-methoxyphenyl)ethylidene)benzohydrazide
(5b): két tinh tir hdn hop dung moi DMF : H,0; hiéu suit 77%. Tinh thé mau tring, tn. =
225,5°C. IR (v, cm™): 3354, 3256 (O-H, N-H), 1622 (C=0), 1597, 1560 (C=C thom); *H-
NMR (3, ppm): 12,18 (1H, br, OH), 11,34 (1H, s, NH), 8,06 (1H, d, J=2,5 Hz, ArH),
7,59 (1H, dd, °J=8,5 Hz, “J=2,0 Hz, ArH), 7,39 (3H, m, ArH), 7,01 (2H, m, ArH), 3,82
(3H, s, OCH3), 2,34 (3H, s, CHy); ¥C-NMR (0, ppm): 161,1; 159,7; 153,3; 139,8; 136,1;
133,0; 130,0; 120,7; 119,8; 119,5; 115,6; 112,2; 55,7; 14,6; HR-ESI-MS: 387,0176
(M+Na+2)" (tinh theo cong thirc C15H15BrNoNaOs cd (M+Na+2) = 387,0164).

5-bromo-2-hydroxy-N’-(1-(3-nitrophenyl)ethylidene)benzohydrazide ~ (5c):
két tinh tir dioxane; hiéu suat 69%. Tinh thé mau tring, tnc =258,3°C. IR (v, cm™): 3283,
3092 (O-H, N-H), 1636 (C=0), 1599, 1520 (C=C thom); *H-NMR (8, ppm): 12,09 (1H,
br, OH), 11,41 (1H, s, NH), 8,65(1H, s, ArH), 8,28 (2H, m, ArH), 8,06 (1H, d, “J=2,5
Hz, ArH), 7,76 (1H, dd, 3,=2J,=8,0 Hz,ArH), 7,60 (1H, dd, 3J=8,5 Hz,*J=2,0 Hz,ArH),
7,02 (1H, d, 3J=8,5 Hz, ArH);2,41 (3H, s, CHs); *C-NMR (8, ppm): 161,2; 156,1; 151,0;
148,5; 139,9, 136,3; 133,3; 133,1; 130,6; 124,3; 121,2; 120,7; 119,8; 111,4; 66,8; 14,3;
HR-ESI-MS: 399,9939 (M+Na)" (tinh theo cong thirc CisH1,BrNsNaO4 ¢6 (M+Na) =
399,9909).

Tong hop cac hop chit 2-(4-acetyl-5-aryl-5-methyl-4,5-dihydro-1,3,4-
oxadiazol-2-yl)-4-bromopheny! acetate (6a-c): Pun hoi luu dung dich cua 2,0 mmol
hydrazide N-thé trong 20 ml anhydride acetic trong 3,0 gio. Dé nguoi va dé hdn hop
phan tmg vao nuéc da, khudy manh. Loc ldy chat ran tach ra va dem két tinh lai trong
ethanol.

2-(4-acetyl-5-(3-bromophenyl)-5-methyl-4,5-dihydro-1,3,4-oxadiazol-2-yl)-4-
bromophenyl acetate (6a): hiéu suat 52,2%. Tinh thé mau tring, t,. = 148-149 °C. IR (v,
cm™): 3078 (Csp?-H), 1765, 1663, 1626 (C=0, C=N), 1568 (C=C thom); *H-NMR (3,
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ppm): 7,93 (1H, d, “J=2,5 Hz, ArH), 7,86 (1H, dd,*J=8,5 Hz,*J=2,5 Hz, ArH),7,71 (1H,
d, J=2,0 Hz, ArH), 7,65 (1H, d, %J=8,0 Hz, ArH), 7,52 (1H, d, %J=8,5 Hz, ArH), 7,42
(1H, d, %J=8,0 Hz,ArH), 7,60 (1H, dd, %J=8,5; “J=2,0; ArH), 7,02 (1H, d, 3J=8,5, ArH);
2,26 (3H, s, CH3), 2,25 (3H, s, CHa3), 2,18 (3H, s, CH3); *C-NMR (5, ppm): 169,2;
166,7; 149,5; 148,1; 141,5; 136,1, 132,8; 131,6; 131,3; 129,0; 127,0; 125,4; 122,3; 120,1;
119,1; 99,8; 22,7; 22,6; 21,1; HR-ESI-MS: 518,9360 (M+Na+2)" (tinh theo cong thirc
C19H16BroN,NaO,4 cé (M+Na+2) = 518,9375)

2-(4-acetyl-5-(3-methoxyphenyl)-5-methyl-4,5-dihydro-1,3,4-oxadiazol-2-yl)-
4-bromophenyl acetate (6b): hiéu suat 60,8%. Tinh thé mau tring, t,c = 140,5-141,5°C.
IR (v, cm™): 3072 (Csp®-H), 1765, 1659, (C=0, C=N), 1580 (C=C thom); 'H-NMR (8,
ppm): 7,91 (1H, d, *J=2,5 Hz, ArH), 7,85 (1H, dd, *J=8,5 Hz, *J=2,5 Hz, ArH),7,36 (1H,
dd, %3;=2J,=8,5 Hz, ArH), 7,30 (1H, d, 3J=9,0 Hz, ArH), 7,07 (1H, d, 3J=7,5 Hz, ArH),
7,01 (2H, m, ArH), 3,77 (3H, s, OCHs), 2,25 (3H, s, CH3), 2,24 (3H, s, CHs), 2,19 (3H, s,
CHs); *C-NMR (8, ppm): 169,2; 166,5; 159,8; 149,4; 148,1; 140,6; 136,0; 131,5; 130,3;
127,0; 120,3; 119,1; 118,2; 114,8; 112,3; 100,3; 55,7; 22,8; 22,7; 21,1; HR-ESI-MS:
469,0379 (M+Na)" (tinh theo cong thirc CxoH19BrN2NaOs ¢ (M+Na) = 469,0375).

2-(4-acetyl-5-methyl-5-(3-nitrophenyl)-4,5-dihydro-1,3,4-oxadiazol-2-yl)-4-
bromophenyl acetate (6¢): hiéu suat 51,2%. Tinh thé mau trang, t,c = 121-122°C. IR (v,
cm™): 3076 (Csp-H), 1765, 1661 (C=0, C=N), 1528 (C=C thom); ‘H-NMR (8, ppm):
8,32 (2H, m, ArH), 8,02 (1H, d, %J=8,0 Hz, ArH), 7,96 (1H, d, “J=2,5 Hz, ArH), 7,87
(1H, dd, 3J=8,5 Hz, *J=2,0 Hz, ArH), 7,77 (1H, dd, 33,=°3,=8,0 Hz, ArH), 7,32 (1H, d,
%J=8,5 Hz, ArH), 2,28 (3H, s, CHs), 2,27 (3H, s, CH3), 2,26 (3H, s, CH3); *C-NMR (3,
ppm): 169,2; 166,9; 149,5; 148,4; 148,2; 141,0; 136,2; 132,9; 131,6; 130,9; 127,0; 124,8;
121,1; 120,0; 119,2; 99,5; 22,7; 22,6; 21,1; HR-ESI-MS: 484,0123 (M+Na)" (tinh theo
codng thuc C19H16BrN3NaOg c6 (M+Na) = 484,1120).

I1l. KET QUA VA THAO LUAN

Methyl salicylate dugc tong hop tir acid salicylic bang cach ester hoa theo
phuong phap di duoc mé ta trong tai liéu [16], [17]. San pham thu dugc ¢ nhiét do soi
phU hop vai dir liéu da cong bd [18].

Chung t6i 4p dung phuong phap tong hop methyl 5-bromosalicylate ma céc tac
gia [19] da sir dung dé tong hop methyl 5-bromosalicylate voi hiéu suat rat cao (99,8%).
San pham ma chung t6i thu duge ciing c6 nhiét do nong chay va céac dit liéu phé IR, *H-
NMR phu hop vaéi céc tinh chat twong wng cia methyl 5-bromosalicylate da dugc mo ta
trong tai liéu [19, 20]; trong d6 déng chu ¥ 13 sy xuat hién cia 3 tin hiéu ciia cac proton &
vong benzene voi nhdm thé & cac vi tri 1, 3 va 5: 1 tin hiéu & 6,96ppm (1H, d, $]=8,0 Hz
- ¢6 tuwong tac véi 1 proton & vi tri ortho, dugc quy két cho H3), 1 tin hiéu & 7,82ppm
(1H, d, 4J=25 Hz - ¢6 tuong tac vdi 1 proton & vi tri meta, dugc quy két cho H6), va 1
tin hiéu ¢ 7,64 ppm (1H, dd, 3)=8,0 Hz, *J=2,5 Hz - ¢6 tuong tac déng thoi véi 1 proton
& vi tri orthova 1 proton & vi tri meta, duoc quy két cho H5).

Tuong ty tong hop 5-iodo-2-hydroxybenzohydrazide tir methyl 5-iodosalicylate
trude ddy [16], [17], chung tOi cling dp dung phwong phdp cho ester phdn uUng voi
hydrazine hydrate trong ethanol dé téng hop 5-bromo-2-hydroxybenzohydrazide tir
methyl 5-bromosalicylate. San pham thu duoc ¢6 nhiét &6 ndng chay phu hop véi nhiét
dd6 nong chay cua 5-bromo-2-hydroxybenzohydrazide dugc mo ta trong tai liéu [21] va
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dugc xac nhan ciu tric qua cac phd IR, *H-NMR. (Chiing i chua tim thay tai liéu mo ta
vé dit lisu phd NMR cua hop chét (4) nay, mac du dir liéu vé phd NMR cua mot sb
hydrazide N-thé cua (4) da duoc mot sb tai liu [21], [22] dé cap dén).

Phan tng cua 5-bromo-2-hydroxybenzohydrazide véi cac methyl aryl ketone xay
ra dé dang va tao ra két tia ngay sau khi dun néng hdn hop phan tng khoang 30 phut. So
vé6i phd IR caa hqp chat hydrazide (4), phd IR cua san phim déu mat di peak hap thu
manh & 3402 cm™ dic trung cho hép thu cua lién két N-H & nhém NH,. Phoé HR-MS cua
céc hop chit nay déu cho peak ion gia phan tu phu hop véi cong thuc dy kién. Phé ‘H-
NMR va C-NMR cua cic san pham nay ciing cho ddy du cac tin hi¢u cia proton va
carbon c6 trong phan tir cac hydrazide N-thé tuong tmg; trong d6 dang chu ¥ 13 cing vi
su Xxuat hién thém cac tin hiéu trong ving thom, con c6 su xuit hién caa nhom methyl
(gin voi nhom azomethine C=N) & 2,33-2,41 ppm (3H, singlet) trén phd *H-NMR va ¢
14,2-14,6 ppm trén phd *C-NMR.

Pun néng hydrazide N-thé voi anhydride acid 1a phuong phap thudng duoc st
dung dé tong hop cac di vong 1,3,4-oxadiazoline va sy tao thanh cac san phdm 2-(4-
acetyl-5-aryl-5-methyl-4,5-dihydro-1,3,4-oxadiazol-2-yl)-4-bromophenyl acetate tir viéc
dun néng cac hop chat 5-bromo-N’-(1-arylethylidene)-2- -hydroxybenzohydrazide voi
anhydride acetic da dugc xac nhan qua viéc khao sat cic phd cia chung. O day, cing véi
phan tmg khép vong cua hydrazide N-thé, con xay ra phan {ung acetyl hoa nhom OH tu
do ¢ dang phenol trong phén tur cac hydrazide N- thé ban dau dé tao thanh ester acetate.
So v6i phd cua cac hydrazide, phd IR cia cac di vong 1,3,4- oxadlazollne khéng con xuat
hién peak hép thy dic trung cho céc lién két O-H, NH & trén 3100 cm™ trong khi lai xuét
hién thém peak hip thu dic trung cho lién két C=0 cua ester (tao thanh do su acyl hoa
nhém OH trong hop phan 5-bromo-2-hydroxybenzoyl) ¢ 1765 cm™. Phé HR-MS cua cac
hop chét déu xuét hién peak ion gia phan tir phu hop voi cong thire du kién. Trén phd *H-
NMR ciia cac hop chat déu c6 tin hiéu cua 3 nhom CHs (3H, singlet) ¢ rat gin nhau trong
vung 2,18-2,28 ppm tng voi 1 nhom acetyl ester; 1 nhom acetyl & vi tri s6 4 va 1 nhom
methyl & vi tri s6 5 ciia hop phan oxadiazol-2-yl (riéng v6i hop chat 6b con c6 thém tin
hiéu & 3,77 ppm Gng véi nhém methoxy trong phéan tir). Trén phd *C-NMR, 3 nhém
CHs3 vura néu cho 3 tin hiéu tuong g trong vung 21,1-21,8 ppm (tin hi€éu ctia nhom
methoxy trong phan tir hop chat 6b xuat hién & 55,7 ppm); dong thoi con thay tin hiéu
cta 2 carbon carbonyl ¢ vung 166-169 ppm. Mot tin hiéu méi - khong thiy trén pho cua
cac hydrazide N-thé 5a-c ¢ trén - xuat hién trong ving 99,5-100,3 ppm dugc quy két cho
tin hiéu ciia carbon & vi tri s6 5 trong vong oxadiazoline. Cac déc trung vé phd nay kha
pht hop vé6i phd cua cic hop chat 2-(4-acetyl-5-aryl-5-methyl-4,5-dihydro-1,3,4-
oxadiazol-2-yl)-4-iodophenyl acetate da dugc mo ta trong tai liéu [17].

IV. KET LUAN

Methyl 5-bromo-2-hydroxybenzoate - chat tao thanh trong phan tng giita
bromine v&i methyl salicylate - dd chuyén hoa thanh 5-bromo-2-hydroxybenzohydrazide
trong phan tng vdi hydrazine hydrate. Phan tmg cua 5-bromo-2-hydroxybenzohydrazide
v6i 3 hop chit methyl ketone thom tao thanh 3 hydrazide N-thé méi. Khi dun nong véi
anhydride acetic, cac hydrazide N-thé tao thanh 3 hop chat méi chira di vong 1,3,4-
oxadiazoline. CAu trac cia cac hop chat da duoc xac nhan boi cac phé IR, HR-MS, "H-
NMR va *C-NMR ctia ching.
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