Tong hop va danh gia hoat tinh
khang Staphylococcus aureus cua cac dan chat
5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazol
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Summary

In this study, 7 derivatives of 5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazole (8a-g) were
successfully synthesized by oxidative cyclization of benzofuran-2-carbohydrazones VIa a 5-step
process. The structures of synthesized products that characterized by IR, MS, "H-NMR and
"SC-NMR spectra, are consistent with the target co Pounds The 5,7-dibromobenzofuran-2-
carbohydrazones (7a—g) were structurally analyzed by 'H-NMR spectral technique showed the
presence of two conformers anti-E (major) and syn-E (minor) in DMSO-d6 solvent. The bioactivity
results showed the derivatives 8b, 8f, and 8g exhibit their week antibacterial effects against 3 S.

aureus strains.

Keywords: 5,7 - dibromobenzofuran - 2 - yl - 1,3,4 - oxadiazol; 5,7 - dibromobenzofuran - 2 -
carbohydrazon, benzofuran, oxadiazol, Staphylococcus aureus, MRSA.

Pat van dé

Trong nhitng ndm gan day, cac bénh nhiém
khuadn do cac ching Staphylococcus aureus,
dac biét 1a cac chang khang methicillin (MRSA)
gay ra ngay cang pho bién. Do kha n&ng da dé
khang véi nhiéu loai khang sinh nén cac ching
MRSA dang gay nhiéu khé khan trong qua trinh
dleu tr| y té véi ti 1& t& vong & nguoi bénh nhiém
cao "!. Do do, nghién ctru tim kiém cac dan chét
md&i c6 hoat tinh khang MRSA, hwéng dén phat
trién khang sinh méi dé didu tri bénh nhidm
MRSA 1a cép thiét. Trong nhitng nghién ctu

trwéc, dan chéat 2-aroylbenzofuran s& hiru hoat
tinh khang MRSA véi MIC = 32-1024 ug/mL 2,
cling nhw tac dung hiép ddng khang MRSA kh|
phdi hop véi gentamicin, ciprofloxacin (FICI =
0,375-1,0) 31 . Ngoai ra, cac dan chét co dj vong
1,3,4- oxadlazol cling thé hién nhiéu hoat tinh
sinh hoc, trong d6 c6 hoat tinh khang khuan v&i
kha nang ngan sy tao mang sinh hoc . Trén co
s& dd, cac dan chét co cau tric phdi hop gitra
khung c4u truc 5,7-dibromobenzofuran va 1,3,4-
oxadiazol dwoc téng hop va danh gia hoat tinh
khang S. aureus (hinh 1).
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Hinh 1. Khung céu truc 5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazol (8a-g)
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Nguyén liéu va phwong phap

Nguyén liéu

Cac nguyén liéu str dung trong nghién ctru
dwoc mua t» cac hang hoéa chat nhuw Acros
Organics (Geel, Bi), TCI Chemicals (Tokyo,
Nhat Ban) va Merck (Darmstadt, Birc).
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Thiét bi

Nhiét d6 nong chdy dwgc do trén may do
diém chay Gallenkamp (Sanyo, Anh). Phb cong
hwéng tir hat nhan ("H-NMR va C-NMR) dwoc
do trén may Bruker Avance 500 MHz (Bruker,
M{). Phé khéi do trén may Shimadzu LCMS-IT-
TOF (Shimadzu, Nhat Ban). Phd IR do trén may
quang phd héng ngoai IRAffinity-1S (Shimadzu,
Nhat Ban).

Phwong phap nghién ctru

Téng hop hod hoc

Dan chat 5,7-dibromobenzofuran-2-yl-1,3,4-
oxadiazol (8a—g) dwoc tdng hop dwa trén phan
ng oxy hoéa déng vong dan chat 5,7-
dibromobenzofuran-2-carbohydrazon (7a—g)
bang tac nhan I, trong dun% moi DMSO véi sw
c6 mét KoCO; theo so @6 1™ ©,
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R = H (8a); 4-OCHj (8b); 4'-Cl (8c); 4'-NO, (8d);
2-Cl, 6-F (8e); 3',4'-(OCH,), (8f); 3',4'-Cl, (8g)

So d6 1. So db téng hop dén chét
5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazol (8a—g)

Thir tdc dung khang khuan

Cac san phém duwgc sang loc hoat tinh
khang khudn trén 3 chang vi khuén
Staphylococcus aureus gbébm: ATCC 29213
(MSSA), ATCC 43300 (MRSA) va ATCC 33591
(MRSA). Budng kinh vong khang khuén va
ndng dd trc ché tdi thidu (MIC) dwoc xac dinh
bing phwong phap khuéch tan trong thach
va pha loang trong thach ©®. DMSO dwoc st
dung lam dung mdi va khang sinh ciprofloxacin
dwoc st dung lam chét chuan ddi chirng. Chét
thtr dworc hoa tan trong DMSO dé dat ndng do
cudi cung la 1024 ug/mL, dia khang sinh
ciprofloxacin 5 pg/khoanh gidy.

Thwc nghiém, két qua va ban luan

Téng hop héa hoc va dac diém san pham
thu dwoc

3,5-dibromosalicylaldehyd (2), ethyl 5,7-
dibromobenzofuran-2-carboxylat (4) va 5,7-
dibromobenzofuran-2-carbohydrazid (5) dwoc
tdng hop lai theo quy trinh d& cong bd trong
nghién ctu trwdc Pl Cac san phdm nay dwoc
so v&i cac san pham cla nghién ctru truéc
trén SKLM va nhiét do ndng chdy cho két qua

hoan toan phu hop.

Téng hop dén chat 5,7-
dibromobenzofuran-2-carbohydrazon (7a-g)

L4y 5,7-dibromobenzofuran-2-carbohydrazid
(5) (0,15 g, 0,45 mmol) va dan chat
benzaldehyd (6a—g) (0,45 mmol) cho vao binh
cau 2 cb6 100 ml. Tiép tuc thém 5 ml ethanol va
2 giot acid acetic bang vao hén hop phan ng.
L&p sinh han, khudy phan trng & nhiét d6 80°C.
Theo d&i phan &ng bang sac ki I&p mdng véi
hé dung mo6i DCM : MeOH = 100:1. Khi phan
wng két thac, thém nwéc (20 mL) vao binh
phan &ng dé& két thic phan &ng. Lam lanh
trong nwéc da dé san phadm két tinh trong 30
phat. Loc hén hop phan tng dwéi ap suét gidm
dé 14y tha. Rira bang ethanol (5 mL x 2 1an) va
hén hop dung méi DCM : n-hexan (1:3) (5 mL x
2 1an). Tinh ché bang phwong phap két tinh lai
bang hén hop dung mdi DCM : n-hexan (3:1).
S4y san pham trong ti sdy chan khéng thu
dwoc san pham dang bot mau trdng dén vang
nhat. Két qua tdng hop sédn phdm 7a—g dwoc
trinh bay trong bang 1.
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Bang 1. Két qué téng hop dén chét 5, 7-dibromobenzofuran-2-carbohydrazon (7a-g)
3
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San pham Thoi gian phan teng Hiéu suat Nhiét d6 nong chay
R (9i%) (%) Q)
7a H 2 77 178-180
7b 4’-OCH,4 3 83 215-219
7c 4'-Cl 2 84 242-246
7d 4’-NO, 0,5 90 262-265
7e 2'-Cl, 6'-F 1,5 83 180-182
7f 3',4'-(OCH,), 24 83 263-266
79 3'4'-Cl, 2 89 228-232

San phdm 7a, 7e duoc so sanh vé&i san
phdm cla nghién ctu trwdc trén SKLM va nhiét
dd nong chay cho két qua hoan toan phii hop ©.
Cac san pham 7b, 7c, 7d, 7f, 7g dwoc xac dinh
c4u tric bang phd IR, MS, "H-NMR va C-NMR.

San phdm 7b: IR (v, cm™): 3327 (N-H); 3063,
2955 (C-H, Ar); 2835 (C-H, methyl); 1655
(C=0); 1605 (C=N); 1570, 1510 (C=C), 1165
(C-0). MS (ESI) m/z: 450,9262 [M+H]", tinh
toan 450,9293 (Ci7H43"°BroN,O3); 452,9226
[M+H]", tinh toan 452,9272
(C17H15"Br*'BrN,O3);  454,9139 ;M+H]*, tinh
toan 454,9252 (C47H15>'BroN,O3). "H-NMR (500
MHz, DMSO-ds) 6 (ppm): 12,03 (s) va 11,97
(brs) (1H, NH); 8,45 (s) va 8,16 (brs) (1H,
CH=N); 8,09 (brd, J =1 Hz, 1H, H-4); 7,92 (d, J
= 2 Hz, 1H, H-6); 8,03 (brs) va 7,79 (s) va (1H,
H-3); 7,70 (d, J = 8,5 Hz, 2H, H-2’, H-6"); 7,02 (d,
J = 8,5 Hz, 2H, H-3’, H-5’); 3,81 (s, 3H, OCHy).
BC-NMR (125 MHz, DMSO-ds) 6 (ppm): 161,1;
153,7; 150,7; 149,6; 149,1; 131,4; 129,9; 128,9
(2C); 126,5; 124,9; 116,2; 114,3 (2C); 110,3;
104,8; 55,3.

San phdm 7c: IR (v, cm™): 3161 (N-H); 3075,
2958 (C-H); 1668 (C=0); 1530 (C=C); 1092
(C-0). MS (ESI) m/z: 456,8483 [M+H]", tinh
toan 456,8777 (C15H1QBFQC|N202); 478,8519
[M+Nal’, tinh toan 478,8597
(C16HoBr2CIN,NaO,); 454,8564 [M-HJ, tinh toan
454,8621 (C16HgBroCIN,O,). "H-NMR (500 MHz,
DMSO-ds) 6 (ppm): 12,22 (s) va 12,16 (brs) (1H,
NH); 8,49 (s) va 8,14 (brs) (1H, CH=N); 8,11 (s,
1H, H-4); 7,93 (d, J = 1,5 Hz, 1H, H-6); 8,00
(brs) va 7,82 (s) (1H, H-3); 7,77 (d, J = 8Hz, 2H,

H-2’, H-6'); 7,52 (d, J = 8,5 Hz, 2H, H-3’, H-5).
C-NMR (125 MHz, DMSO-ds) 5 (ppm): 153,9;
150,7; 149,3; 147,8; 134,8; 132,8; 131,6; 129,8;
128,91 (2C); 128,87 (2C); 125,0; 116,3; 110,7;
104,8.

San phdm 7d: IR (v, cm™): 3082 (C—N); 3000
(C—H); 1668 (C=0); 1600 (C=N); 1518 (C=C); va
1339 (N-O); 1109 (C-O). MS (ESl) nv/z:
465,8999 [M+H]", tinh toan  465,9038
(C1eH10""BroN3O4); 467,8803 [M+H]", tinh toan
467,9018  (CygH10o""Br*'BrN;O,);  469,9087
LM+H]+, tinh toan 469,8997 (C1sH10®'BraN3O4).
H-NMR (500 MHz, DMSO-ds) 6 (ppm): 12,44
(s, 1H, NH); 8,60 (s, 1H, CH=N); 8,30 (d, J = 9
Hz, 2H, H-3', H-5); 8,13 (s, 1H, H-4); 8,02 (d, J
= 8 Hz, 2H, H-2’, H-6'); 7,95 (d, J = 1,5 Hz, 1H,
H-6); 7,86 (s, 1H, H-3). ®C-NMR (125 MHz,
DMSO-ds) J (ppm): 150,5; 147,9; 139,9; 131,4;
129,6; 127,8 (2C); 124,7; 123,5 (2C); 115,8;
104,4.

San phdm 7f: IR (v, cm™): 3294 (N-H); 3065
(C—H, Ar); 1694 (C=0); 1678 (C=N); 1602, 1558
(C=C), 1508 (N-H); 1260, 1209, 1136 (C-O).
MS (ESI) m/z: 482,9341 [M+H]", tinh toan
482,9378 (C1gH15BroN,0,); 480,9173 [M-H], tinh
toan 480,9222 (CigH13BroN,04). "H-NMR (500
MHz, DMSO-ds) 6 (ppm): 12,03 (s, 1H, NH),
8,43 (s) va 8,12 (brs) (1H, CH=N); 8,09 (d, J = 2
Hz, 1H, H-4); 7,91 (d, J = 2 Hz, 1H, H-6); 7,79
(s) va 8,01 (brs) (1H, H-3); 7,35 (s, 1H, H-2');
7,23 (brd, J = 8 Hz, 1H, H-6); 7,03 (d, J = 8,5
Hz, 1H, H-5'); 3,83 (s, 3H, OCH3); 3,81 (s, 3H,
OCHs). *C-NMR (125 MHz, DMSO-ds) 6 (ppm):
153,7; 151,1; 150,7; 149,6; 149,5; 149,1; 131,5;
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129,9; 126,6; 124,9; 122,3; 116,3; 111,5; 110,4;
108,4; 104,8; 55,6; 55,5.

San pham 7g: IR (v, cm™): 3179 (N-H); 3042
(C-H, Ar); 1665 (C=0); 1591 (C=N); 1568
(C=C); 1166 (C-0). MS (ESl) m/z: 490,8335;
492,8089; 488,8437 [M+H]", tinh toan 490,8387;
492,8358, 488,8408 (C16HgBFQC|2N202). 1H-NMR
(500 MHz, DMSO-ds) & (ppm): 12,07 (brs, 1H,
NH); 8,45 (brs) (1H, CH=N); 8,08 (d, J = 1,5 Hz,
1H, H-4); 7,95 (d, J = 2 Hz, 1H, H-2'); 7,89 (d, J
= 2Hz, 1H, H-6); 7,82 (s, 1H, H-3); 7,75 (dd, J =
8,5Hz, 2Hz, 1H, H-6’); 7,70 (d, J = 8,5 Hz, 1H,
H-5"). ®C-NMR (125 MHz, DMSO-ds) § (ppm):
150,4; 134,5; 132,2; 131,5; 131,2; 130,6; 129,5;
128,3; 126,6; 124,6; 115,8; 104,4.

Téng hop dan chat 57-
dibromobenzofuran-2-yl-1,3,4-oxadiazol
(8a-g)

Hoa tan dan chét 5,7-dibromobenzofuran-2-
carbohydrazon (7a—g) (2,11 mmol)

vao dung mdi DMSO (20 mL) trong binh cau 2
c6 100 mL. Tiép tuc cho vao binh cau I, (0,64 g,
2,53 mmol) va K,COs; (0,87 g, 6,32 mmol). Lap
sinh han, khudy va dun binh phan tng & nhiét
dd 100 °C. Theo d&i phan &ng bang SKLM véi
hé dung méi DCM : n-hexan (1:1). Két thic phan
trng, cho tir ttr dung dich natri thiosulfat 10% (20
mL) vao binh phan (rng, khudy déu cho dén khi
mét hét mau nau. Cho thém vao binh phan (ng
nwéc cat (20 mL), ngdm binh phédn (ng trong
nwéc da trong 30 phat. Trong binh phan trng luc
nay xuét hién tha, loc thu tia bang may loc ap
suat gidm. Sy khod tGa thu dwoc bang ti say
chan khong, tinh ché san phdm bang sac ki cot
véi hé dung mdi DCM : n-hexan (1:2) thu duwoc
san pham tinh khiét 1a chat rdn mau trdng dén
vang nhat, can tinh hiéu suét. Két qua tédng hop
dworc trinh bay trong bang 2.

Bang 2. Két qua téng hop dan chét
5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazol (8a—g)

Br.

3
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4 3"
Séan pham Thoi gian phan &eng Hiéu suat Nhiét dé néng chay
R (gio) (%) (°C)
8a H 4 52 177-178
8b 4’-OCH3 5 26 208-211
8c 4-Cl 4,5 48 200-205
8d 4-NO, 3 63 259-262
8e 2'-Cl, 6'-F 4 48 242-244
8f 3',4'-(OCHa), 24 16 195-197
8g 3'4'-Cl, 3,5 42 250-253

Cac san phém 8a—g dwoc xac dinh cau tric
bang phd IR, MS, "H-NMR va *C-NMR.

San pham 8a: IR (v, cm™): 3084 (C—H), 1548,
1489, 1448 (C=C); 1169 (C-0). MS (ESI) m/z:
418,9018 [M+H]", tinh toan 418,9025
(C16HgBr2N202). 1H-NMR (500 MHz, CDC|3)
5 (ppm): 8,19-8,17 (m, 2H, H-2’ H-6’); 7,80
(d, 1H, J = 2 Hz, H-4); 7,74 (d, 1H, J = 2 Hz, H-
6); 7,61-7,54 (m, 4H, H-3, H-3, H-4, H-5).
BC-NMR (125 MHz, DMSO-ds) J (ppm): 164,1;
156,2; 151,1; 141,8; 132,0; 131,3; 129,7; 129,0
(2C); 126,6; 124,3 (2C); 122,5; 116,3; 110,3;
104,3.

San pham 8b: IR (v, cm™): 3092 (C-H, Ar);

2965 (C—H, CHs); 1600 (C=N); 1481 (C=C);
1168 (C-0). MS (ESI) m/z: 448,9142 [M+H]",
tinh toan 448,9136 (C7H11"°BroN,0O3); 450,9117
[M+H]", tinh toan 450,9116
(C17H11*Br*'BrN,O3);  452,9109 [M+H]", tinh
toan 452,9095 (CiH1%'BruN;03).  "H-NMR
(500 MHz, DMSO-ds) 6 (ppm): 8,06-8,04 (m,
3H, H-4, H-2', H-6"); 7,91-7,89 (m, 2H, H-3,
H-6); 7,18 (d, J = 9 Hz, 2H, H-3', H-5'); 3,90 (s,
3H, CHz). ™C-NMR (125 MHz, DMSO-ds) &
(ppm): 164,0; 162,2; 155,6; 151,0; 141,9; 131,1;
129,7; 128,4 (2C); 124,2; 116,3; 114,74; 114,68
(2C); 109,9; 104,2; 55,2.

San pham 8c: IR (v, cm™): 3103 (C—H); 1601
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(C=N); 1572, 1522, 1481 (C=C); 1167 (C-0).
MS (ESI) m/z: 475,3741 [M+Na]", tinh toan
475,8494 (C4H/BroCIN;NaO,). "H-NMR (500
MHz, DMSO-dg) ¢ (ppm): 8,10-8,08 (m, 2H,
H-2’, H-6'); 8,05 (d, J = 2 Hz, 1H, H-4); 7,94 (s,
1H, H-3); 7,93 (d, J = 1,5 Hz, 1H, H-6); 7,71-
7,69 (m, 2H, H-3', H-5). ®C-NMR (125 MHz,
DMSO-ds) § (ppm): 163,4; 156,1; 151,2; 141,9;
137,2; 131,6; 129,9; 1296 (2C); 128,6 (2C);
124,7;121,5; 116,7; 110,8; 104,7.

San pham 8d: IR (v, cm™): 3080, 2987 (C-H);
1602 (C=N), 1518, 1339 (NO,); 1165 (C-O). MS
(ESI) m/z: 463,8715 [M+H]", tinh toan 463,8882
(C16Hs °BruN3O,); 465,8656 [M-H], tinh toan
465,8690 (C1sHs>'BraN;04). "H-NMR (500 MHz,
DMSO-dg) & (ppm): 8,47 (d, J = 8,5 Hz, 2H, H-3’,
H-5); 8,37 (d, J = 8,5, 2H, H-2’, H-6); 8,11 (d,
J =1 Hz, 1H, H-4); 8,04 (s, 1H, H-3); 7,99 (d,
J = 15 Hz, 1H, H-6). C-NMR (125 MHz,
DMSO-ds) § (ppm): 162,7; 156,9; 151,2; 149,3;
141,5; 131,5; 129,6 (2C); 128,0 (2C); 124,4;
124,1 (2C); 116,4; 111,0; 104,3.

San pham 8e: IR (v, cm™): 3100 (C—H); 1614
(C=N); 1571, 1523 (C=C); 1170 (C-O). MS
(ESI) m/z: 472,8519 [M+H]", tinh toan 472,8526
(C16H7Br,CIFN,0,). "H-NMR (500 MHz, DMSO-
de): 8,07 (d, J = 1,5 Hz, 1H, H-4); 7,97 (s, 1H,
H-3); 7,95 (d, J = 2,0 Hz, 1H, H-6); 7,80 (td, J =
8 Hz, 6 Hz, 1H, H-4’); 7,65 (dd, J = 8 Hz, 1 Hz,
1H, H-3'); 7,55 (ddd, J = 9,5 Hz, 8,5 Hz, 1 Hz,
1H, H-5). C-NMR (125 MHz, DMSO-ds) 6
(ppm): 160,5 (d, Jo.r = 255 Hz); 157,33; 157,25;
151,2; 141,1; 134,9 (d, Jor = 8,75 Hz); 133,9 (d,

Jor = 2,5 Hz); 131,6; 129,6; 126,4 (d, Jor = 2,5
Hz); 124,5; 116,5; 1152 (d, Jor = 22,5 Hz);
111,29 (d, Jor = 22,5 Hz); 111,25; 104,4.

San pham 8f: IR (v, cm™): 3067 (C—H, Ar);
2922, 2851 (C-H, CHs); 1605 (C=N); 1489,
1429 (C=C); 1271, 1256, 1163, 1140 (C-O). MS
(ESI) m/z: 478,9243 [M+H]", tinh toan 478,9242
(C1gH13 " BroN,O4); 480,8848 [M+H]', tinh toan
480,9222 (CqgH15°Br*'BrN,O,). "H-NMR (500
MHz, DMSO-ds) 6 (ppm): 8,09 (s, 1H, H-4); 7,99
(s, 2H, H-6, H-2'); 7,72 (d, J = 7,5 Hz, 1H, H-6");
7,61 (s, 1H, H-3); 7,22 (d, J = 7,5 Hz, 1H, H-5);
3,90 (s, 3H, OCHj); 3,88 (s, 3H, OCH,).
*C-NMR (125 MHz, DMSO-ds) 5 (ppm): 164,1;
155,7; 152,4; 151,0; 149,2; 141,9; 131,2; 129,7;
124,2; 120,5; 116,3; 114,8; 112,3; 110,1; 110,0;
104,3; 55,7; 55,6.

San pham 8g: IR (v, cm™): 3102 (C-H); 1599
(C=N); 1570, 1522, 1456 (C=C); 1169 (C-O).
MS (ESI) m/z: 488,8365 [M+H]", tinh toan
488,8231 (CsH/Br,CLN,O,). "H-NMR (500
MHz, DMSO-ds) & (ppm): 8,32 (s, 1H, H-2');
8,11-8,04 (m, 3H, H-4, H-6, H-6'); 8,05 (d,
J =3,5Hz, 1H, H-5"); 7,99 (s, 1H, H-3); 7,90 (d,
J = 85 Hz, 1H, H-5). ®C-NMR (125 MHz,
DMSO-dg) 6 (ppm): 162,3; 156,5; 151,1; 141,5;
134,9; 132,1; 131,5; 131,4; 129,6; 128,2; 126,8;
124,4; 122,9; 116,4; 110,8; 104,3.

Thi tac dung khang khuan

Két qua ther hoat tinh khang khuan dan chét
5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazol
(8a—g) dwgc trinh bay trong bang 3.

Bang 3. Hoat tinh khang khuén cua dan chét 5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazol (8a—g)

Dwong kinh vong khang khudn (mm)°/MIC (ug/mL)

Sén pham S. aureus S. aureus S. aureus
ATCC 29213 ATCC 43300 ATCC 33591
8a - - -
8b 9/256 12/256 8/512
8c - - -
8d - - -
8e - - -
8f - 7/>512 -
8g - 9/>512 7/>512
Ciprofloxacin 14/0,5 12/0,5 19/0,5

adwong kinh vong khéng khuén bao gébm ca duong kinh 16 1a 4 mm

(-): khdng co6 hoat tinh
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Ban luan . ) ]
Phan ng tong hop dan chat 3,5-
dibromosalicylaldehyd (2) tr nguyén liéu

5-bromosalicylaldehyd (1) dién ra trong 1-2 gi®,
cho hiéu suét 90%. San phadm 2 thu dwoc co
dang b6t rdn, mau vang nau, phu hop véi chat
chuan vé cdm quan, SKLM va nhiét d6 néng
chay (75-78 °C so v&i 75-80 °C) . Phan tng
tbng hop ethyl 5,7-dibromobenzofuran-2-
carboxylat (4) dwoc thwe hién trong 2 giai doan.
Giai doan 1 la sy ngwng tu tao lién két ether clia
cac nguyén liéu 3,5-dibromosalicylaldehyd (2)
va ethyl cloroacetat (3). Giai doan nay dién ra
nhanh trong khoang 0,5-1 gi&, vét nguyén liéu 2
trén SKLM nhanh chéng bién mét va xuét hién
vét sadn pham trung gian. Giai doan 2, dién ra
phan trng déng vong benzofuran tao san pham
4, phan (rng nay dién ra cham trong khoang 4
gi&, cho san phadm thé dang rdn c6 mau vang
sam. Sau khi tinh ché qua séc ky cot, cho san
phdm tinh khiét dang tinh thé mau trng, hiéu
suét 37%. San phadm thu dwoc phil hop véi chat
dbi chiéu vé cam quan, SKLM va nhiét d6 néng
chay (100-102 °C so véi 100-103 °C) . Phan
wng tdbng hop san  phdm  5,7-
dibromobenzofuran-2-carbohydrazid  (5)  tw
nguyén liéu 4 va hydrazin hydrat dién ra trong
1,5 gid, hiéu suat 85%. San pham thu dwoc phu
hop v&i chat déi chiéu vé cdm quan, SKLM va
nhié[g]dc} nong chdy (255-256 °C so véi 255-258
°C) ™.

Cac san phdm 5,7-dibromobenzofuran-2-
carbohydrazon (7a-g) dwoc tébng hop tir dan
chat 5 ngung tu voi cac dan chét benzaldehyd
(6a—g). Cac phan (ng dién ra trong thoi gian
twong dbi ngén (0,5-2 gid) ngoai trir phan tng
tdng hop dan chét 7b va 7f dién ra trong thoi
gian twong dbi dai (3 gid va 24 gi®). Trong do,
cac dan chat benzaldehyd mang cac nhém thé
hat dién tir (NO,, F, Cl) cho phan &ng nhanh
hon so v&i cac nhom thé day dién tr (OCHs).
Diéu nay c6 thé gidi thich 1a do ban chét cua
phan (rng ngwng tu hydrazon la qua trinh céng
ai nhan kém tach loai, sw c6 mat clia cac nhém
thé hat dién tl 1am cho carbon cia CHO dwong
hon so v&i cac nhém thé day dién tlr nén thuan
loi cho phan (rng xay ra. Hiéu suét cac phan
&ng trong khoang 80-90%. Cac san pham duoc
tinh ché dé& dang bang phwong phap két tinh lai.
Trén phd IR cac dan chéat hydrazid-hydrazon
déu cho cac van phd tai vung 3300-3100 cm™

d&c trwng cho dao déng hoéa tri trong lién két
N-H hydrazid, cac van phd trong ving 3100—
3000 dac trwng cho dao déng hoda tri trong lién
két C—H nhan thom, cac van phd trong vung
1700-1600 cm™', 16001585 cm™" va 1500~1400
cm’”’ dac trwng cho dao déng hoa tri cta lién két
C=0, C=N va C=C nhan thom. Két qua phan
tich phd MS cac san phdm 7a-g cho két qua
cac pic ion gid phan t&r [M+H]" c6 m/z phu hop
v6i tinh toan. Tén phd MS ciing ghi nhan cac tin
hiéu twong trng dong vi °Br va %'Br, **Cl va
¥Cl. Két qua phd "H-NMR cho thay pic dinh don
& 6 4,63 ppm cta NH, bién mét, pic dinh don
&ng vé&i N—H bij dich chuyén vé phia trwéong yéu
hon & § ~12 ppm. Béng thdi peak don CH=N
xuét hién & 6 ~ 8,5 ppm phu hop véi dy doan vé
cAu tric. Két qua phd "H-NMR ghi nhan tin hiéu
cla 2 dang ciu dang anti-E (chinh) va syn-E
(phu) twong ty trong nghién clru truéc el
Két qua phan tich phd "*C-NMR cho cac tin higu
phu hop vé&i céu tric dw doan, riéng 2 chat 7d
va 79 tin hiéu khong dd cac mii C trong cong
thire. Didu nay c6 thé do lwong mau st dung do
phd it, cling nhw thoi gian quét phd chua du;
ngoai ra cac tin hiéu bj thiéu thwong tap trung
vao cac C bac bén cho tin hiéu yéu sé chim 1an
trong dwéorng nén.

Phan &ng tdng hop cac dan chat 8a—g dwoc
tbng hop dwa trén phan (rng oxy héa déng vong
dan chat hydrazid-hydrazon (7a-g) bang tac
nhan |, trong dung moéi DMSO & 100 °C vé&i sw
c6 mat clia K,CO;. Cac phan trng dwoc thwe
hién trong khoadng 3,5-5 gi&, riéng phan ng
tbng hop 8f dién ra trong 24 gid. Hiéu suat sau
khi tinh ché bang sac ki cot trong khodng 16—
63%. Cac san phadm dwoc so bd tinh ché bang
phwong phap két tinh lai, sau d6 tinh ché bang
phwong phap séc ki cot. Trén phd IR cac dan
chét oxadiazol déu cho cac van phé trong ving
3100-3000 cm™ dac trwng cho dao ddng hoa tri
trong lién két C—H nhan thom, cac van phd
trong viing 1600—1585 cm™ va 1500—1400 cm’
d&c trwng cho dao déng hoéa tri trong lién két
C=N va C=C. Khdng con cac van phd dic trung
cho dao déng hoa tri trong lién két N-H hydrazid
tai vang 3300-3100 cm™ va cla liéen két C=0
hydrazid trong viing 1700-1600 cm™ chirng té
cé sw déng vong 1,3,4-oxadiazol tlr dan chét
hydrazid-hydrazon. Két qua phan tich phé MS
clia cac chat 8a—g cho cac pic ion gia phan to
c6 m/z phu hgp véi tinh toan. V&i sy cé6 mat
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clia 2 nguyén t&r Br trong cu tao, két qua phd
MS thuwdng ghi nhan duwoc 3 pic cé gia tri m/z
twong trng véi ddng vi "°Br,, °Br*'Br, ¥'Br, voi
ty 1é cwong do pic phu hop véi ty 1€ gilra cac
ddng vi nay. Két qua phan tich phd "H-NMR cho
thdy cac tin hiéu proton cia CONH & ving ¢
11,83-12,4 ppm va CH=N & ¢ 8,30-8,90 ppm
da bién mét, chirng t6 c6 sy phan (ng doéng
vong trén nhém chirc hydrazid-hydrazon. Két
qua phd "C-NMR phu hop véi ciu truc dw
doan, ghi nhan 2 tin hiéu ctda C-2” va C-5” clia
vong 1,3,4-oxadiazol thay cho 2 tin hiéu C cla
CONH va CH=N, cho thdy sw déng vong
oxadiazol tir cAu tric hydrazid-hydrazon. Riéng
dan chét 8e c6 xuét hién twong tac C—F tao tin
hiéu dinh ddi véi hang sb ghép 'Jor = 255 Hz,
?Jer = 21,25 Hz, *Jcr = 8,75 Hz va *Jor = 2,5
Hz.

Cac dan chéat 5,7-dibromobenzofuran-2-yl-
1,3,4-oxadiazol (8a—-g) dwgc danh gia hoat tinh
trén 3 chang vi khuan S. aureus. Két qua cho
thdy 3 dan chat 8b, 8f, 8g thé hién hoat tinh
khang S. aureus v&i duwdng kinh vong khang
khuan t» 7-12 mm. Trong d4, chét 8b cho tac
dung trén ca 3 ching S. aureus th(r nghiém vé&i
két qud kha quan nhét trén chdng S. aureus
ATCC 29213 va 43300 (MIC = 256 pg/mL). Nhin
chung, hoat tinh khang khuan ctia cac dan chéat
nay con yéu, so véi nghién ciu trudc két qua
hoat tinh da gidm ho&c mét hoan toan khi bién
ddi  khung cAdu tric  2-benzoyl-5,7-
dibromobenzofuran sang khung cdu tric 5,7-
dibromobenzofuran-2-yl-1,3,4-oxadiazol @,

Két luan

7 dan chéat 5,7-dibromobenzofuran-2-yl-1,3,4-
oxadiazol d& dwoc téng hop thanh cong bang
quy trinh tdng hop 5 giai doan. Cac san pham
duwoc tinh ché va xac dinh cAu trdc bang phé IR,
MS, "H-NMR va C-NMR. Két qua nghién ctru
hoat tinh khang S. aureus cho thay chi c6 3 dan
chét c6 tac dung khang khuan yéu. Két qua nay
cung vo&i két qua nghién ciu trudc day vé
khung cu tric 5,7-dibromobenzofuran cho thay
khi thay cAu néi ceton & vi tri s 2 bang di vong
1,3,4-oxadiazol thi hoat tinh khang S. aureus
gidm hodc mét hoan toan. Cac két qua nghién
cru trén dong gép vao nghién cu lién quan
gitra hoat tinh va c4u tric cla cac dan chét 5,7-
dibromobenzofuran. Béng thdi, cac dan chéat
5,7-dibromobenzofuran-2-yl-1,3,4-oxadiazol sé

duwogc thir nghiém sang loc cac hoat tinh sinh
hoc khac trong cac nghién clru tiép theo.
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