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ABSTRACT

1,3,4-Oxadizole exhibites a wide range of biological activities including
antibacterial, antifungal, antiinflammatory, analgesic, hypolipidemic,
anticancer, anticonvulsant, anti-diabetic, antiviral and ulcerogenic
activities. In this study, two derivatives of 2-phenyl-5-(3,4,5-
trimethoxyphenyl)-1,3,4-oxadiazole (6a) and 2-(4-methoxy-6-
methylnaphthalen-2-yl)-5-phenyl-1,3,4-oxadiazole ~ (8b) have been
successfully synthesized in very good yields. The synthesis key step was
cyclization of acylhydrazones into 1,3,4-oxadiazoles using stoichiometric
amount of molecular iodine in potassium carbonate. The synthetic method
also worked well with crude acylhydrazone substrates obtained from the
condensation of aldehydes and hydrazides. Antimicrobial activity
evaluation of two derivatives (6a) and (8b) showed that these two
compounds possessed activity against three bacterial strains of
Escherichia coli, Staphylococcus aureus and Bacillus cereus.

TOM TAT

1,3,4-Oxadiazole co nhiéu hoat tinh sinh hoc bao g&m khang khucfn, khang
nam, khdang viém, giam dau, ha lipid mdu, khdng ung thi, chong co gidt,
chong ddi thao dwong, khang virus va chong loét. Trong nghién civu ndy,
hai dan xudt 2-phenyl-5-(3,4, 5-trimethoxyphenyl)-1,3,4-oxadiazole (6a) va
2-(4-methoxy-6-methylnaphthalen-2-yl)-5-phenyl-1,3,4-oxadiazole ~ (8b)
da dwoc tong hop thanh cong véi hiéu sudt rat cao. Phirong phdp tong hop
dige sie dung la phan vmg ghép vong dan xudt acylhydrazone tao nhdn
1,3,4-oxadiazole sir dung iodine lam tac nhdn oxy hoa duci sy hién dién
cua potassium carbonate. Cdc diéu kién ciia phan iemg nay ciing dp dung
16t voi chat nén la acylhydrazone thé thu dwgc tir sw ngung tu gitta
aldehyde va hydrazide. Ddanh gia hoat tinh khang khudn cia hai dan xudt
(6a) va (8b) cho thdy hai hop chat ndy c6 kha nang khdng lai ba ching vi
khuan: Escherichia coli, Staphylococcus aureus va Bacillus cereus.

Trich dan: Nguyén Thi Cim Hong, Nguyén Thanh Trung, Nguyén Thi Ngoc Yén, Ng6 Thi Cim Tuyét, Vo
Trung Hiéu, Nguyén Tuén Vi, Trang Viét Cuong va Bui Thi Buru Hug, 2018. Téng hop va danh
gi4 hoat tinh khang khuan ctia mot s6 dan xuat naphthalene-1,3,4-oxadiazole. Tap chi Khoa hoc
Trudng Pai hoc Can Tho. 54(6A): 35-41.
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1 GIOI THIEU

Nhan 1,3,4-oxadiazole 1a mdt khung suon quan
trong cho viéc phat trién céac loai thudc méi véi
nhiéu hoat tinh dwoc 1y hip dan. Cac cong trinh
nghién ctru vé dan xuét 1,3,4-oxadiazole cho thiy
hop chat nay c6 tic dung khang viém, khang khuén
(Kadi et al., 2007), khang ndm (Kumar, 2010), ha
huyét ap (Bankar et al., 2009), chong co giat
(Kashaw et al., 2010), khang ung thu (Liu et al.,
2012) va chdng lao (Rajender and Sukhbir (2012)).
Nhiéu dan xuat 1,3,4-oxadiazole c6 hoat tinh cao
dugc tong hop va phat trién thanh thudc. Chinh vi
nhitng tac dung dwoc 1y quy do ma cic din xuat
1,3,4-oxadiazole dugc nhiéu nha hoa hoc quan tam
nghién ctru.

C6 nhiéu phuong phéap khac nhau dé tong hop
nén cAu triic nhan 1,3,4-oxadiazole nhu acyl hoa dan
Xuét carbohydrazide dudi sy c6 mat cia tac nhan
POCIl; (Zheng et al., 2003), tur cac carboxylic acid
va benzohydrazide sit dung tac nhan Deoxo-Fluor
(Kangani et al., 2006), dong vong diacylhydrazine
st dung SOClL, (Martin et al., 2007). Nhin chung,
céc phuong phap nay van con mot sd han ché vé diéu
kién phan ung cling nhu st dung cac tac nhan phan
(g c6 tinh doc hai. Do d6, dé tai hudng téi phuwong
phap tong hop 1,3,4-oxadiazole don gian va hiéu
qua hon. Téac nhan oxy hoa iodine c6 vai trd quan
trong trong tong hop hitu co, htra hen s& mang lai loi
ich kinh té cao v6i chi phi thap va it doc. Gan day,
I, d4 duoc sir dung thanh cong dé tong hop cac dan
xuét indole va oxazole.

Trong nghién ctru nay, phuong phap chinh duoc
dung 1a su dung iodine 1am tac nhan oxy hoda tao
vong 1,3.4-oxadiazole tir acylhydrazone dudi sy
hién dién cla potassium carbonate trong dung moi
dimethyl sulfoxide (DMSO). Cac dan xuit 1,3,4-
oxadiazole téng hop duoc hira hen 13 nhiing tng
vién day tiém nang trong viéc nghién ctru phat trién
céc loai thudc khang khuén.

2 THUC NGHIEM
2.1 Vit li¢u va thiét bi

Céc phd "H-NMR, BC-NMR va DEPT dugc do
bang may cong hudng tir hat nhan Bruker Avance
500 NMR Spetrometer (d dich chuyén héa hoc o
dugc tinh theo ppm, hing sb tuong tac J tinh bang
Hz) tai Vién Hoéa hoc - Vién Han Lam Khoa hoc
Viét Nam. Phd khéi luong MS duge do trén may
1100 series LC/MS/MS Trap Agilent. Cac hoa chat,
sac ky ban mong (ban nhom silica gel 60 Fasq trang
san d6 day 0.2 mm) va dung méi str dung ¢6 ngudn
gbc tir Merck. Sac ky cot sir dung silica gel ¢& 0.040-
0.063 mm (Merck).
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Thi nghiém danh gia hoat tinh khang khuan duoc
thuc hién tai phong thi nghiém B mon Sinh hoc,
Khoa Khoa hoc Ty Nhién, Truong Dai hoc Can
Tho. Cac ching vi khuan duoc sir dung trong thir
nghiém bao gdm Escherichia coli, Staphylococcus
aureus, Bacillus cereus. Moi truong dugc st dung
la Luria — Bertani (LB). Khang sinh thuong mai
dugc st dung nhu chét khang sinh chuan la
vancomycin hydrochloride (500 mg).

2.2 Téng hop

Téng hop din xuit ethyl benzoate (2a): Thém
dung dich H,SO4dam dac (0,49 g, 5 mmol) vao binh
cau chira hdn hop gdm benzoic acid (1a) (2,44 g, 20
mmol) va ethanol (4,6 g, 100 mmol). Hon hgp phan
ung dugc dun hoan luu & 70°C, tbc do khqu 700
vong/phit trong thoi gian 4 gid. Hon hop sau phan
mg dugc trung hoa bang dung dich NaHCOs bao
hoa t6i pH = 10. Sau d6 chiét voi EtOAc (3x30 mL).
Lé6p hitu co duge rira 1an luot voi nude, nude mudi
bao hoa, 1am khan bang Na;SO4, loc va c6 dudi dung
mdi. Sau khi ¢6 dudi dung méi thu dugc san phdm
ethyl benzoate (2a) dudi dang chét 1ong khong mau
(2,64 g, hidu suét 88 %), san phdm tao thanh dugc
ding cho phan tmg budc tiép theo ma khong can
tinh ché. R;= 0,48 (Hex:Ea = 5:1).

Téng hop din xuit benzohydrazide (3a):
Thém 1 mL ethanol vao binh cau hai ¢ chira ethyl
benzoate (2a) (1,2 g, 8 mmol) va hydrazine hydrate
80 % (0,384 g, 12 mmol). Pun hoan luu hén hop
trong 1 gio. Cr cach 1 gio dun lai thém 0,384 g
hydrazine hydrate 80 %. Hon hop phan tng duge
dun hoan Iuu & 70°C trong 4 gio, téc do khudy 700
vong/phut. Hon hop sau phan tng duogc chiét voi
Hex (3x10 mL) d¢ loai ester, chiét tiép 16p dung
dich phia dudi v6i EtOAc (3%30 mL). Sau d6 tiép
tuc rira dich chiét véi dung dich NH4Cl bao hoa,
dung dich NaCl bdo hoa, lam khan v&i Na,SOs, loc
va ¢6 dudi dung moi. Sau khi dudi dung méi thu
duoc san phém benzoylhydrazide (3a) dudi dang
chat rdn mau tring (0,925 g, hiéu suit 85 %), san
phim tao thanh dugc dung cho phan ung bude tiép
theo ma khong can tinh ché. Ry= 0,45 (EtOAc).

Téng hop (E)-4-(4-methylphenyl)-3-
(ethoxycarbonyl)but-3-enoic acid (2b): Hoa tan
4-methylbenzaldehyde (1b) (1,20 g, 10 mmol) va
diethyl succinate (3,48 g, 20 mmol) trong 20 mL
-BuOH. Cho tir tir hdn hop trén vao binh cau chira
dung dich +-BuOK (1,40 g, 25 mmol) trong 20 mL
-BuOH. Hén hop dugc khudy & nhiét do 45°C, tdc
d6 khudy 700 vong/ phit, trong moi truong khi No,
thoi gian phan ung 4 g10 Hon hop sau phan tng
dugc ¢6 dudi dung méi & 45°C dé dudi hoan toan
dung moi --BuOH. Acid héa hdn hgp sau phan ting
bang dung dich NH4Cl bio hoa dén pH = 5. Sau dé
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chiét voi EtOAc (3x30 mL), rira nhiéu lan bing
nude mudi bao hoa, 1am khan véi NaySOs, loc va co
dudi dung méi. San phim tho dugc tinh ché bing
sdc ky cot (silica gel, Hex:EtOAc = 3:1) thu dugc
chit rén két tinh mau trang (1,74 g, hiéu suit 70%).
R/= 0,39 (Hex:EtOAc = 1:1). 'H-NMR (500 MHz,
DMSO-ds, dppm: 7,72 (s, 1H, =CH-); 7,31 (d, J =
7,5 Hz, 2H, =CH-); 7,26 (d, J = 7,5 Hz, 2H, =CH);
4,19 (q, J = 7,0 Hz, 2H, -OCH»-); 3,41 (s, 3H, -
CH3); 2,33 (s, 2H, -CH»-); 1,25 (t, J = 7,5 Hz, 3H,
CHj).

Téong hop ethyl 4-acetoxy-6-methyl-2-
naphthoate (3b): Dun hdn hop gom (2b) (1,24 g, 5
mmol), NaOAc (0,41 g, 5 mmol) va Ac,O (1,02 g,
10 mmol) trong méi truong khi N, ¢ 90 °C véi tbe
d6 khudy 700 vong/phut, trong 4 gio. Hon hop sau
phan g dugc trung hoa bang dung dich NaHCO;
bdo hoa dén khi ngimg sui bot khi CO,, chiét véi
EtOAc (3x30 mL), tiép tuc rira dich chiét véi dung
dich NaCl bao hoa, 1am khan v&i Na,SOs, loc va cd
dudi dung moi. San phim tho dugc tinh ché bing
sdc ky cot (silica gel, Hex:EtOAc = 5:1) thu duoc
tinh thé mau trang (1,22 g, hiéu suat 90%). R,= 0,48
(Hex:EtOAc = 2:1). MS (ESI) m/z 273,0 [M+H]".
"H-NMR (500 MHz, DMSO-ds, Sppm): 8,50 (s, 1H,
=CH-); 8,10 (d, J = 8,5 Hz, 1H, =CH-); 7,75 (s, 1H,
=CH-); 7,72 (s, 1H,=CH-); 7,52 (d, J = 8,5 Hz, 1H,
=CH-); 4,37 (q, J = 7,0 Hz, 2H, -OCH>-); 2,53 (s,
3H, -CH3); 2,48 (s, 3H, -CH3); 1,36 (t, J = 7,0 Hz,
3H, -CH3). BC-NMR (125 MHz, DMSO-ds, &
ppm): 1694 (>C=); 1652 (>C=); 146,1 (>C=);
139,4 (>C=); 131,6 (>C=); 129,8 (=CH-); 129,4
(=CH-); 128,8 (>C=); 128,1 (=CH-); 126,2 (>C=);
120,0 (=CH-); 117,3 (=CH-); 61,0 (-OCH>-); 21,6
(-CHz3); 20,7 (-CH3); 14,2 (-CHs).

Téng hop 3- (hydroxymethyl) -7-
methylnaphthalen-1-ol (4b) Dung syringe huat 5
mL THF da dugc chung cat san va cho tur tr vao
binh ciu 100 mL da dugc sdy kho va duoc day kin
bang septum c6 chira san LiAlH, (0,228 g, 6 mmol).
Khuay hdn hop trong méi truong khi N, ¢ nhiét do
-10°C trong thoi gian 15 phut véi toc d6 khudy 700
vong/phiit. Sau d6, dung syringe thém tir tir hdn hop
chura ethyl 4-acetoxy-6-methyl-2-naphthoate (3b)
(0,272 g, 1 mmol) trong 5 mL THF vao hdn hop
trén. Tiép tuc khudy hdn hop trén ¢ nhiét do -10°C
trong thoi gian 4 gio véi moi truong khi No. Thém
tir tir nuwéc lanh vao hdn hop sau phan Gmg dén khi
hét sui bot khi. Acid hoa hdn hgp nay bang dung
dich HC1 1M d&n pH = 1. Tién hanh chiét v6i EtOAc
(3%30 mL), rira lai nhiéu 1an bang nuéc cat dén khi
dich chiét trung tinh pH = 7, tiép tuc rira v&i nude
mubi bdo hoa, lam khan véi Na,SOs, loc va ¢d dubi
dung méi. San pham tho dugce tinh ché bang sic ky
cot (silica gel, Hex:EtOAc = 3:1) thu dugc tinh thé
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mau tring (0,145 g, hidu suat 77%). R, = 0,33
(Hex:EtOAc = 1:1). MS (ESI) m/z 187,0 [M+H]~.
"H-NMR (500 MHz, DMSO-ds, Sppm): 9,90 (s, 1H,
-OH); 7,86 (d, J= 0,5 Hz, 1H, =CH-); 7,66 (d, J =
8,5 Hz, 1H, =CH-); 7,27 (dd, J; =2,0 Hz, J, = 1,5
Hz, 1H, =CH-); 7,20 (s, 1H, =CH-); 6,82 (d, /= 1,0
Hz, 1H, =CH-), 5,16 (t, J = 5,8 Hz, 1H, -OH); 4,54
(d, J=5,5 Hz, 2H, -CH,-); 2,45 (s, 3H, -CH3). 3C-
NMR (125 MHz, DMSO-ds, 6 ppm): 152,5 (>C=);
139,8 (>C=); 133,0 (>C=); 132,4 (>C=); 1282
(=CH-); 127,1 (=CH-); 123,9 (>C=); 120,8 (=CH-
); 115,0 (=CH-); 107,2 (=CH-); 63,2 (-CHy-); 21,4
(-CHj3).

Tong hop (4-methoxy-6-methylnaphthalen-2-
ylmethanol (5b): Cho 5 mL acetone tinh khiét vao
binh cdu chtra sin hdn hop 3-(hydroxymethyl)-7-
methylnaphthalen-1-ol (4b) (0,188 g, 1 mmol) va
K2CO; (0,69 g, 5mmol). Khudy hdn hop ¢ nhiét do
phong trong vong 15 phit. Sau do thém tiép
dimethyl sulfate (0,504 g, 4 mmol) vao tiép tuc
khudy véi tbe o 700 vong/phut & nhiét d6 phong
trong 24 gid. Hon hop sau phan tng dugc cd dudi
dung moi, thém dung dich NH4CI bio hoa dén pH =
5, chiét véi EtOAc (3x30 mL), 16p hitu co duoc rira
nhiéu 1an v6i nudc cat dén khi dich chiét trung tinh
r0i rira lai voi dung dich NaCl bio hoa, lam khan
nude bang Na,SOs, loc va ¢o du01 dung moi. San
pham thd dugc tinh ché bang sic ky cot (silica gel,
Hex:EtOAc = 4:1), thu dugc tinh thé mau tring
(0,162 g, hiéu suét 80%). Rr= 0,57 (Hex:EtOAc =
1:1).

Téng hop 4-methoxy-6-methyl-2-
naphthaldehyde (6b): Hon hop gom PCC (0,258 g,
1,2 mmol) vdi celite (0,260 g) trong mdt binh cau
dung tich 100 mL da dugc siy kho va 10 mL CH,Cl,
dugc khudy trong méi truong khi N, & nhiét d¢ -5°C
khoang 15 phut véi tbe do khudy 700 vong/phut. Sau
d6, dung syrine thém tir tir hdn hop chira hop chét
(4-methoxy-6-methylnaphthalen-2-yl)methanol
(5b) (0,202 g, 1 mmol) trong 5 mL CH>Cl; vao hon
hop trén. Tiép tuc khudy hdn hop trén & -5°C, thoi
gian 40 phut trong moéi truong khi N, Sau phan g,
thém vao mot it tinh thé Na,S,03 khan tuyét dbi.
Tiép tuc khudy hdn hop thém 10 phit nira. Loc bo
chat ran va tién hanh chiét v6i EtOAc (3x30 mL).
Dich chiét hitu co duge gom lai va rira vai lan bé'mg
nude mudi bdo hoa, lam khan véi Na,SOs, loc va ¢d
dudi dung méi. San pham thé dugc tinh ché bang
sic ky cot (silica gel, Hex:EtOAc = 5:1) thu dugc
tinh thé mau vang nhat (0,148 g, hidu suat 74%). Ry
= 0,65 (Hex:EtOAc = 2:1). 'H-NMR (500 MHz,
DMSO-ds, ¢ ppm): 10,01 (s, 1H, -CHO); 8,15 (s,
1H, -CH); 8,04 (s, 1H, -CH); 8,02 (d, J = 4.5 Hz,
1H, =CH-); 7,90 (s, 1H, =CH-); 7,76 (d, J = 8,0 Hz,
1H, =CH-); 7,54-7,52 (d-d, J = 1,5 Hz, 1H, =CH-);
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7,43 (s, 1H, =CH-); 7,37-7,35 (d-d, J= 1,75 Hz, 1H,
=CH-); 7,23 (d, J= 1,0 Hz, 1H, =CH-); 6,93 (s, 1H,
=CH-); 4,03 (-OCH3); 3,95 (-OCH3); 2,47-2,53 (m,
6H, -2CH3).

Téng hop (E)-N'-(3,4,5-trimethoxybenzylidene)
benzohydrazide (Sa): Thém 1,5 mL ethanol vao binh
cau co chira san benzohydrazide (3a) (0,163 g, 1,2
mmol) va 3,4,5-trimethoxybenzaldehyde (4a)
(0,196 g, 1 mmol). Hon hop phan ung duge dun &
70°C véi tée do khudy 700 vong/phut trong vong 6
gi0. Theo doi phan tng bang sac ky 16p mong dén
khi hét tac chat. Hon hop sau phan (mg duoc cd dudi
het dung m6i thu duge san pham (5a) dudi dang chat
rin mau tring (0,301 8, hiéu suat 96%), duoc dung
cho phan tg budc tiép theo ma khong can tinh ché.
Ry=0,45 (Hex:EtOAc = 1:1).

Tong hop 2-phenyl-5-(3,4,5-trimethoxyphenyl)-
1,3,4-oxadiazole (6a): Can lan luot (E)-N-(3,4,5-
trimethoxybenzylidene) benzohydrazide (5a) (0,134
g, 1 mmol), I, (0,762 g, 3 mmol) va K,COj3 (0,690
g, 5 mmol) vao binh cau. Thém 2 mL DMSO vao
hdn hop. Hon hop phan tng duge dun & 100°C véi
téc do khudy 700 vong/phut trong vong 4 gid. Sau
phan mg dua hdn hop vé nhiét do phong, thém dung
dich Na,S,0; bdo hoa (20 mL). Tién hanh chiét voi
EtOAc (3x30 mL). L6p hiru co dwoc rira nhiéu lan
v6i nudce cAt dén khi dich chiét trung tinh 1oi rra lai
v6i dung dich NaCl bdo hoa, lam khan nudc bang
Na;S0y, loc va co dudi dung moi. San pham tho
dugc tinh ché bang sic ky cot (silica gel,
Hex:EtOAc = 5:1) thu dugc tinh thé mau tring
(0,293 g, higu suat 94%). R,= 0,4 (Hex:EtOAc =
2:1). MS (ESI) m/z 312,9 [M+H]*. '"H-NMR (500
MHz, DMSO-ds, 6 ppm): 8,19 (d, J = 1.5 Hz, 1H,
=CH-); 8,17 (d, J = 2.0 Hz, 1H, =CH-); 7,63-7,67
(m, 3H, =CH-); 7,41 (s, 2H, =CH-); 3,92 (s, 6H, -
OCH3-); 3,77 (s, 3H, OCHj3). 3C-NMR (125 MHz,
DMSO-ds, 6 ppm): 164,0 (>2C=); 153,5 (>2C=);
140,7 (>C=); 132,0 (=CH); 129,4 (=2CH-); 126,7
(=2CH-); 123,3 (>C=); 118,5 (>C=); 104,2 (=2CH-
); 60,2 (OCH3); 56,3 (20CH3).

Tong hop (E)-N'-((4-methoxy-6-
methylnaphthalen-2-y)methylene) benzohydrazide
(7b): Thém 1,5 mL ethanol vao binh cau c6 chira san
benzohydrazide (3a) (0,190 g, 1,4 mmol) va 4-
methoxy-6-methyl-2-naphthaldehyde (6b) (0,2 g, 1
mmol). Hon hop phan tmg duge dun & 70°C véi te
do khuay 700 vong/phut trong vong 12 gig. Theo
doi phan tng bang sac ky 16p mong dén khi hét tac
chat. Hon hop sau phan g duoc c6 duodi het dung
moi thu dugc san pham (7b) dudi dang chat rin mau
trang (0, 283 g, hiéu suat 89%), dugc dung cho phan
{mg budc tiép theo ma khong can tinh ché. R=0,65
(Hex:EtOAc =2:1).
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Tong hop 2-(4-methoxy-6-methylnaphthalen-
2-yl)-5-phenyl-1,3,4-oxadiazole (8b): Cho lan luot
(E)-N'-((4-methoxy-6-methylnaphthalen-2-
yl)methylene)benzohydrazide (7b) (0,318 g, 1
mmol), I (0,762 g, 3 mmol) va K,CO; (0,69 g, 5
mmol) vao binh cdu rdi thém 2 mL DMSO vao hén
hop. Hon hop phan tng duoc dun & 100°C véi toe
d6 khudy 700 vong/phiit trong vong 5 gio. Sau phan
{rmg dua hon hop vé nhiét do phong, thém dung dich
Na,S,05 bdo hoa (20 mL). Tién hanh chiét véi
EtOAc (3x30 mL), 16p hitu co dugc rira nhiéu lan
v6i nudc cat dén khi dich chiét trung tinh rdi rira lai
v6i dung dich NaCl bio hoa, 1am khan nuéc bang
Na,SOs, loc va ¢ dudi dung méi. San pham tho
dugc tinh ché bang sic ky cot (silica gel,
Hex:EtOAc = 6:1) thu dugc tinh thé mau tring
(0,297 g, higu suit 94%). R,= 0,6 (Hex:EtOAc =
2:1). MS (ESI) m/z 348,9 [M+MeOH+H]". 'H-
NMR (500 MHz, DMSO-ds, ¢ ppm): 8,28 (s, 1H,
=CH-); 8,19 (d,J=1,5Hz, 1H,=CH-); 8,17 (d, J=
2,0 Hz, 1H,=CH-); 8,00 (s, 1H,=CH-); 7,99 (s, 1H,
=CH-); 7,63-7,68 (m, 3H, =CH-); 7,50 (d, /= 1,5
Hz , 1H, =CH-); 7,49 (d, /= 1,0 Hz, 1H, =CH-);
4,09 (s, 3H, -OCH3-); 2,50 (s, 3H, -CH3). *C-NMR
(125 MHz, DMSO-ds, 0 ppm): 164,4 (>C=); 164,0
(>C=); 155,1 (>C=); 137,4 (>C=); 132,0 (=CH-);
131,7 (>C=); 129,8 (-2CH=); 129.,4 (-CH=); 128,5
(-CH=); 126,7 (-2CH=); 126,5 (>C=); 123,3 (>C=);
120,7 (-CH=); 119,9 (>C=); 119,6 (-CH=); 100,9 (-
CH=); 55,9 (-OCH3); 21,6 (-CHs).

2.3 Thir nghi¢m hoat tinh khing khuin

Phuong phap su dung trong thir nghiém la
phuong phap duc 16 thach.

Chuén bi mau chat khao sat: Hai chat (6a), (8b)
va khang sinh dugc pha véi dung méi DMSO thanh
cac néng d6 8, 16, 32, 64, 128 pg/mL. Dich nu6i vi
khuan dwoc pha lodng trong nuéc mudi sinh ly
turong dwong d6 duc > 0.5 Mc Farland. Mat s vi
khuén 13 106 dugc trai déu trén méi truong LB dic.
Dia thach dé vira kho, sau d6 duoc duc 16 voi dudng
kinh 16 1a 7 mm. Mbi dia thach duoc duc 1 hay 3 15.

Tién hanh cho cac mau chit di chudn bi (6a),
(8b) va khang sinh & cac n(“)ng d6 khao sat khac nhau
(50 uL) vao cac 16 da duc trén dia thach. Cac ndng
do 8, 16, 32, 64, 128 pg/mL dugc st dung trong
khao sat, mdi nong d6 dugc lap lai 3 lan. Cac dia
thach dugc 0 ¢ 32°C trong 24 - 48 gio. Puong kinh
ving e ché duoc do bang thude do don vi mm.

3 KET QUA VA THAO LUAN
3.1 Tong hop din xuit 1,3,4-oxadiazole

Phuong phap tong hop khung 1,3,4-oxadiazole
dugc ap dung trong nghién ciru ndy la sy ngung
tu/oxy hoa giita hydrazine va aldehyde. Hai dan xuat



Tap chi Khoa hoc Truong Pai hoc Can Tho

1,3,4-oxadiazole dugc téng hop bao gém 2-
phenyl-5-(3,4,5-trimethoxyphenyl)-1,3,4-

oxadiazole (6a) and 2-(4-methoxy-6-
O O
O)J\OH C,HsOH ©)J\0Et
H,S0,
(1a) (2a)
MeO. N
0
Q MeO
NV OMe
H + (4a)
(3a)
oo
Me
(4b) OMe

H,N-NH,.H,0
—_— »
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methylnaphthalen-2-yl)-5-phenyl-1,3,4-oxadiazole
(8b) Quy trinh tong hop duoc trinh bay trong So dd

(0]

.NH
N 2
H

(32)

C,H;OH

MeO

(8b)

I, K,CO;
DMSO

Hinh 1: Quy trinh téng hop din xuit 1,3,4-oxadiazole

Benzohydrazide (3a) dé dang duoc tong hop tur
tac chét ban dau 1a benzoic acid (1a). Qua trinh tong
hop trai qua hai giai doan gom ester hoa va tiép theo
la amide hoa véi hi¢u sudt toan by qua trinh dat
74,8%. Dé tong hop dan xuét 1,3,4-oxadiazole (6a),
benzohydrazide (3a) dugc cho ngung tu voi 3,4,5-

Base

trimethoxybenzaldehyde (4a) tao chit trung gian
imine (5a). Chat trung gian (5a) tiép tuc phan tng
v6i I, tao san phim 2-phenyl-5-(3,4,5-
trimethoxyphenyl)-1,3,4-oxadiazole (6a) v6i higu
suat rat cao (94%). Co ché phan tmg duoc trinh bay
trong Hinh 2.

0
~ O e e oo

OMe (5a)

Hinh 2: Co ché phan ing ngung tu/oxy héa tao khung 1,3,4-oxadiazole

bé tong hop dan xuat 1,3,4-oxadiazole (8b),
tru6c  hét can tong hop din  xuat
naphthalenecarbaldehyde (6b) (Hinh 3). Tu 4-
methylbenzaldehyde (1b) qua hai budc ngung tu
Stobbe/ghép vong tao khung naphthalene (3b).
Nhom chure ester trén khung naphthalene dugc khir
boi tac nhan khir LiAlH,. Tiép theo, nhom OH trén

EtO,C.  CO,Et

/@AO \ /2 /@/\ECOQB
Me t-BuOK, ~-BuOH H3C COQH

(1b)
@i

I, K>CO;

(2b)

Weeans

(Sb)

khung naphthalene dugc bao vé chon loc boi nhom
methoxy. Sy oxy héa nhém alcol chi phuong bai tac
nhan PCC tao san phim mong mudn 4-methoxy-6-
methyl-2-naphthaldehyde (6b) véi hiéu suét toan bo
qué trinh (5 budc) dat 28,7%. Cubi cing 1a sy ngung
tu gitra aldehyde (6b) va hydrazine (3a) tao din xuét
2-(4-methoxy-6-methylnaphthalen-2-yl)-5-phenyl-
1,3,4-oxadiazole (8b) véi hiéu suat dat 94%.

NaOAc OO COEt 1 LiAlH, OO OH
—_— —+>
A0 e 2.H;0" e

OAc OH

(4b)
(3b)
(CH3O)zsozl
K,CO3
m OO
CH7C17 Me
OMe
(6b) (5b)

Hinh 3: Quy trinh tong hop din xuét 1,3,4-oxadiazole (8b)
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3.2 Két qua thir nghiém hoat tinh khang
khuan

Hai hop chat (62) va (8b) duoc tién hanh danh
gia kha nang trc ché sy phat trién cua ba dong vi
khudn 13 Escherichia coli, Staphylococcus aureus
va Bacillus cereus bang phuong phap duc 15. Két
qua duoc trinh bay trong cac Bang 1, 2 va 3.

Duya vao Bang 1 c6 thé nhan thiy duong kinh
vong vo khuan ctia (8b) 14 cao nhét, dwong kinh cua
(6a) nho nhit. Kha ning wc ché vi khuan
Escherichia coli cia (8b) manh hon khang sinh
vancomycin HCI va (6a) nén chat (8b) co tiém ning
dé phat trién thanh cac thudc chdng Escherichia
coli.

Bang 1: Kha ning khang khuin trén dong vi
khuan E. coli

Nong E. coli
_&g(/ir(':lL Vancomycin (8b) (6a)
8 13.67 £ 1.539 14.00 = 0.00° 12.00 + 1.00°
16 15.67 £0.58° 1533 +£0.58¢ 15.33+£0.58°
32 17.00£1.00% 17.00 +1.00° 16.00 + 0.00°
64  18.00£0.00® 18.67+0.58" 17.67 £0.58"
128 19.00 £ 1.00* 20.00 + 0.00®° 18.33 +£0.58%
MIC <8ug/mL <8ug/mlL  <8ug/mL

Ghi chii: Cdc mdu ti theo sau cdc gid tri trong cung mot
cot khdc nhau thi khdc biét co y nghia thong ké ¢ mirc
5%.

Do ndng do trc ché tdi thiéu (MIC) cta khang
sinh >128 ug/mL nén kha niang e ché khuan
Bacillus cereus khong cao. Gié tri MIC cta (8b) < 8
pg/mL trong khi gid tri MIC cua (6a) la 16
pg/mL<MIC <32 pg/mL nén c6 thé két luan kha
nang trc ché khuén Bacillus cereus cta (8b) co hiéu
qué cao hon.

Bang 2: Kha ning khang khuin trén dong vi
khuan Bacillus cereus

Nong Puong kinh vong vé khuin d + SE
a9 (mm)
pg/mL  Vancomycin (8b) (6a)
8 - 3.00 £ 0.00¢ -
16 - 4.00 £ 0.00° -
32 - 5.00£0.00* 13.00 +0.00°
64 - 5.00£0.00* 14.00 +0.00°
128 - 6.33+0.58 16.33 £0.58*
MIC >128 ug/mL <8 ug/mL 32 ng/mL

Ghi chii: Cdc mdu ti theo sau cdc gid tri trong ciing mot
cot khdc nhau thi khdc biét co y nghia thong ké ¢ mirc
5%.

Dua vao Bang 3, dudng kinh vong v6 khuén cua

(6a) 14 cao nhat, duong kinh vong v6 khuan cuia (8b)
nho nhat. Kha nang trc ché vi khuan Staphylococcus
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aureus cua (6a) manh hon khang sinh vancomycin
HCI va (8b). O 2 ndng d6 dau, kha ning khang
khuan cua khang sinh manh hon (6a) nhung dén
ndng do6 32 pg/ml thi kha niang trc ché vi khuan cua
khang sinh va (6a) 1a nhu nhau. Khi ting nong do
1én, kha ning khang khuén cia (6a) troi hon so véi
khang sinh.

Bing 3: Kha niing khing khuin trén dong vi
khuan Staphylococcus aureus

Nong Pwong kinh vong vé khuén d £+ SE (mm)
(ug/(;)nl) Vancomycin (8b) (6a)
8 11.33£1.16° 5.00+0.00¢ 10.67 £ 0.58¢
16 13.67 £0.58> 6.00 +1.00%¢ 12.00 + 1.00°
32 13.67+0.58> 6.67 £0.58° 13.67+0.58°
64 15.00+1.00° 9.00+1.00* 17.67 +0.58°
128 17.33+£1.53* 10.33+0.58* 18.00 + 1.00*
MIC <8 ug/mL <8 pg/mL <8 ug/mL

Ghi chit: Cdc mdu ty theo sau cdc gid tri trong cting mot
cot khdc nhau thi khdc biét co y nghia thong ké ¢ mirc
5%.

4 KET LUAN

Hai din xuit 1,3,4-oxadiazole 1a 2-phenyl-5-
(3,4,5-trimethoxyphenyl)-1,3,4-oxadiazole (6a) va
2-(4-methoxy-6-methylnaphthalen-2-yl)-5-phenyl-
1,3,4-oxadiazole (8b) da dugc tong hop thanh cong
v6i hiéu suét rat cao. Két qua thir nghiém hoat tinh
khang khuan cho thay hai dan xuit (6a) va (8b) co
kha ning khang ba dong vi khuan Escherichia coli,
Staphylococcus aureus va Bacillus cereus, trong d6
hop chét (8b) c6 kha niang khang cac dong vi khuén
Escherichia coli va Bacillus cereus hi¢u qua hon
hop chét (6a) va khang sinh vancomycin HCL. Hop
chat (6a) co kha nang khang dong vi khuén
Staphylococcus aureus hiéu qua hon hop chit (8b)
va khang sinh vancomycin HCI. Két qua nghién ctru
nay tao tién dé cho nhimg nghién ctru tiép theo nham
phat trién cac loai khang sinh m&i.
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