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Tong hop va danh gia hoat tinh khang khuan, khang nam
ciia mét so dan chat cation lwéng phan mang bd khung
1,3,4-oxadiazol

Synthesis and evaluation of the antibacterial and antifugal activity of

cationic amphiphilic derivatives bearing 1,3.4 -oxadiazole scaffold

Ngé Thi Hong Van' va Hoang Vin Hai®*

Tom tat

Ddt vdn dé: Dua trén tac dung khang khudn cta cac dan chét cation ludng phan, bé khung 1,3,4-
oxadiazol dugc thiét k& va téng hgp theo hudng cation luéng phan va danh gia hiéu qua khang khuan,
khang nam. Muc tiéu: Téng hgp cac dan chat cation ludng phan mang khung 1,3,4-oxadiazol va th{ hoat
tinh khang khudn, khdng ndm cuia cac chat da téng hgp dugc. Déi tuong va phuong phdp: Dan chat
cation luéng phan 1,3,4-oxadiazol dugc téng hop tir 4-hydroxybenzaldehyd tao 4-alkoxyl benzaldehyd,
di vong oxadiazol dugc téng hop qua phan Uing ngung tu va oxy hoa khti, phan tng céng hop amid, sau
dé loai bd nhom -Boc dé thu dugc cac chat cation ludng phan. Cau tric dugc xac dinh bang TH NMR va
13C NMR. Hoat tinh khang khuan, khang ndm dugc danh gia theo phuang phap vi pha lodng trong méi
trudng 16ng st dung canh thang trén dia 96 giéng. Két quad: Da téng hgp dugc sau dan chat cation luéng
phan mang khung 1,3,4-oxadiazol. Thi hoat tinh trén hai chiing vi khuan va mét ching nam; chua thé
hién hoat tinh trén cac ching th nghiém cac néng do ti 128ug/ml tré xudng. Két lugn: Sau dan chat
cation ludng phan mang khung 1,3,4-oxadiazol chua thé hién hoat tinh khang khuan, khdang ndm trén
chiing khao sat & néng do tir 128ug/ml trd xudng, can ti€p tuc nghién ctu téng hgp cac dan chat mdi va
danh gid tac dung trén cac chiing vi sinh vat mdéi.

Tt khod: Cation ludng phan, 1,3,4-oxadiazol, khang khuén, khang nam.

Summary

Background: Based on the antibacterial effect of cationic amphiphilic derivatives, a 1,3,4-oxadiazole
framework was designed and synthesized as the cationic amphiphilic and evaluated for their
antibacterial and antifungal efficacy. Objective: Synthesize zwitterionic derivatives containing the 1,3,4-
oxadiazole scaffold and test the antibacterial and antifungal activity of the synthesized compounds.
Subject and method: The zwitterionic 1,3,4-oxadiazole derivatives were synthesized from 4-
hydroxybenzaldehyde to form 4-alkoxybenzaldehyde via the Williamson reaction. The oxadiazole
heterocycle was synthesized through condensation and redox reactions, followed by amidation with N-
Boc amino acids and subsequent deprotection of the -Boc group to obtain the zwitterionic compounds.
The structures were determined by TH-NMR and 13C-NMR. For testing antibacterial and antifungal
activities: Microdilution method in liquid medium using broth on a 96-well plate. Result: Six zwitterionic
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derivatives containing the 1,3,4-oxadiazole scaffold were successfully synthesized; The six synthesized
substances did not show activity on the tested strains under concentration of 128ug/mL. Conclusion: The
synthesized 1,3,4-oxadiazole derivatives show non-antibacterial and non-antifungal activity on the
investigated strain under 128ug/ml concentration. It is necessary to continue researching the synthesis
of the more novel derivatives and evaluate the effects on new strains of microorganisms.

Keywords: Amphiphilic cation, 1,3,4-oxadiazole, antibacterial, antifungal.

1. DAT VAN BE

Oxadiazol la hgp chat di vong 5 canh chua 2
nguyén ti nito va 1 nguyén ti oxi. Do sy sap xép
khac nhau cua vi tri clla cac di t6 trong vong nén
oxadiazol ton tai nhiéu déng phan: 1,3,4-oxadiazol,
1,2,3-oxadiazol, 1,2,4-oxadiazol va 1,2,5-oxadiazol
(Hinh 1) .

N@N

1,2,5-oxadiazol

(0] O~
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0
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1,3,4-oxadiazol 1,3,4-oxadiazol 1,2,4-oxadiazol

Hinh 1. Cac dang d6ng phan cta dan chat oxadiazol

Trong d6, 1,3,4-oxadiazol la dang déng phan
bén viing nhat va thudng cé nhém thé & vi tri s6 2
va s6 5. Khung cau truc 1,3,4-oxadiazol c6 anh
hudng I1&n dén tinh chat ly hoa (d6 tan, tinh tham...)
va théng sé dugc dong hoc clia toan bd phan td.
Hon nifa, do cac di t6 c6 kha ndang tham gia lién két
hydro véi dich tac dung nén vong 1,3,4-oxadiazol la
mot phan quan trong trong khung cau tric clia cac
dan chat thu6c. Nhiéu nghién cu da cho thdy cac
dan chat chdaa khung 1,3,4-oxadiazol ¢6 hoat tinh
sinh hoc réng: Hoat tinh chéng viém, chéng ung
thu, chéng tram cam, khang khuan **. Hon nia, cac
nghién clu truéc d6 cho thdy cac dan chat
oxadiazol c6 hoat tinh khang khuén theo co ché uc
ché qua trinh sinh téng hop cuta véach té bao thong
qua tuong tac cla céc lién két hydro. Lién két -N=C-
O-dugc cho la tuong tac véi phan nhan cla té bao vi
khuan tur dé cé tac dung tiéu diét ching S. aureus ®”.

Hién nay tinh trang khang khdng sinh dang bdéi
nhiéu chlng vi sinh vat la mot van dé nghiém trong,
viéc tim kiém cac nhom thuéc méi véi co ché khang
khuan mai la diéu cap thiét & Trong d6, cac nghién
cltu gan day nhan thay cac hgp chat luéng phan cau
tric nhé dugc dac biét quan tam do tac dung khang
khudn manh va it bi khang hon so véi cac thudc
truyén théng °. Dac biét, cac dan chat ludng phan
chtra nhan thom va mach alkyl thé hién hoat tinh

khang khuén réng, ké ca mot s6 ching khang nhém
beta lactam do co ché tac dung chon loc trén mang té
bao. Cac nghién ctu cling chi ra rang, chiéu dai mach
cacbon thay d6i sé anh hudng danh ké t6i hoat tinh
sinh hoc cla chat '°. Gan day, nhém nghién ctiu ctia
ching téi chd y téi nhém cau trac 1,3,4-oxadiazol va
buéc dau danh gia hoat tinh khang khuan cta chdng
", Tiép tuc hudng nghién ciu dé trong nghién ctu
nay chung téi tién hanh thiét ké, tong hop cac hop
chat mang khung 4-alkoxyphenyl-1,3,4-oxadiazol véi
dé dai mach alkyl thay d6i dé danh gia hoat tinh
khang khuan, khang nam ctia chung.

1. DOI TUQNG VA PHUONG PHAP
2.1.Déi tuong

Dan chat cation luéng phan mang khung 1,3,4-
oxadiazol va hoat tinh khang khuan, khang nam.

Nguyén ligu, thiét bi nghién ctru

Cac hoa chat, dung moi dugc st dung truc tiép.
C4u trdc cac chat dugc xac dinh bang phé cong hudng
tU hat nhan "H-NMR, *C-NMR trén may Jeol JNM-ECZL
G 400 MHz. B dich chuyén hoa hoc & dugc tinh bang
ppm, hang s6 tuong tac J dugc tinh bang Hz.

Chaing vi sinh vat tht nghiém gém: Candidas
ablicans ATCC 10231, chiang Staphylococcus aureus
(MRSA) ATCC 43300, Escherichia coli ATCC 25922,
chat ching duong goém cefoxitin, meropenem
(khang khuan); itraconazol (khang ndm), chat ching
am DMSO 1,0%. Mo6i trudng nudi cdy vi ndm va vi
khudn: Sabouraud Dextrose (SDA), Tryptic Soy Agar
(TSA), Tryptic Soy Broth (TSB), Mueller Hinton Agar
(MHB-Ca), dung dich dém phosphat pH 7,4 (PBS).

2.2. Phuong phdp

a. Phuang phép téng hop
Cac dan chat thiét ké dugc téng hap théng qua
bén budc tir nguyén liéu ban dau la 4-
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hydroxybenzaldehyd 1 (Hinh 2). Dan chat 4-
alkoxyl benzaldehyd 2 dugc téng hgp tir hgp chat 1
va cac alkyl bromid tuong uUng qua phan Ung
Williamson trong dimethylformamid (DMF) s& dung
chat hoat hoa la K2CO3.

Tiép theo di vong oxadiazol 3 dugc téng hop
qua hai budc lién tiép la ngung tu gilta nhom chuc
aldehyd va semicarbazid trong hén hgp dung moi

o
HO
DMF, 100°C/ 30 phut

1 2

RBr (1,0 eq.),
K2CO3 (1,5 eq.),

nudc/methanol tao semicarbazon va sau dé la phan
ung oxy hdéa khi déng vong st dung tac nhan oxy
héa: 12/dioxan 2. Dan chat 2-aminooxadiazol dugc
cdéng hop véi cac N-Boc aminoacid st dung chat
hoat héa EDC.HCI thu dugc san pham 4. Cudi cling,
loai bd nhém bao vé Boc clia san phdm 4 bang TFA
thu duoc cac chat cudi 5.

a. NH,CONHNH, HCI (1,0 eq.),
NaOAc (1,0 eq.),
MeOH/ H,0;

NN
| O>~£\|H
/@AO R
R\O (0]

b. 12 (1,2 eq.),
K2CO3 (3,0 eq.), 3
1,4-dioxan

N-Boc Amino acid (1,1 eq.)
HOBt (1,2 eq.),
EDC. HCI (1,2 eq.),

NN
NH '
R.
(0]

Q. NHBoc
N
TFA, N %NH
o

/©/k H R'
R No)

DCM, rt, 2h

4

Hinh 2. So d6 téng hop dan chat cation ludng phan mang khung 1,3,4-oxadiazol

Phan ting dugc theo déi bang phuong phap sac
ky 16p mong (SKLM) ban méng silicagel GF,s, v&i
dung moi trién khai (ethyl acetate: hexan (1/5),
dichloromethan (DMC): MeOH (9/1)). Qua trinh tinh
ché dugc tién hanh nhanh bang sac ky cét st dung
pha ran la silica gel c& hat 0,040-0,063mm clia nha
san xuat Merck, Buc. Pha tinh la siliga dugc noi trén
c6t thay tinh; Pha déng la hén hgp dung méi khai
trién DMC : MeOH.

b. Phuong phdp ddnh gid hoat tinh khdng khudn,
khdng ndm

Kha nang khang vi sinh vat dugc xac dinh thong
qua gia tri nébng dé Uc ché téi thiéu MIC. Cu thé,
nong dé MIC clia cac chat nghién clu dugc xac dinh
bang phuong phép vi pha lodang trong méi trudng
16ng st dung canh thang MHB-Ca cho vi khuan hodc
Sabouraud-dextrose cho C. albicans trén dia 96
giéng theo khuyén nghi cta Vién Tiéu chudn lam
sang va xét nghiém Hoa Ky . Cac mau dugc hoa tan
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trong DMSO, sau d6 tiép tuc dugc pha lodng dén
néng do6 lam viéc trong MHB-Ca. Cac mau dugc pha
loang (1:1) trén dia 96 giéng (bao gobm 8 hang tu A
dén G, 12 cot tlr 1 dén 12), tur cac giéng & cot 1 lan
lugt xuéng dén cac giéng & cot 10, dé thu dugc day
nong do gidm dan theo cdp s6 nhan tu 128ug/ml
dén 1ug/ml. Cac khang sinh chiing duong d6i vai
ching E. coli la meropenem 16ug/ml, MRSA Ila
cefoxitin  32ug/ml va itraconazol 0,25pug/ml; C
albican la itraconozol 16ug/ml.

Hoén dich vi sinh vat cé dé duc tuong duong 0,5
McFarland dugc chuan bi trong PBS, v6i cac khuan
lac trén dia thach TSA hoac SDA cho C. albicans dugc
0 37°C, qua dém. Hon dich nay dugc pha loang 100
lan trong MHB-Ca hodc Sabouraud-dextrose cho C.
albicans dé thu dugc hén dich lam viéc véi néng dé
1,5x10° vi khuan/ml va 1,5x10* vi ndm/ml. Hoén dich
st dung dugc bé sung vao céac giéng trong dia (tris
cac giéng & cot 12, vai trd chiing am). Cac dia dugc
day nap kin, U & 37°C trong 20 gi®. Méi gia tri dugc
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lam 3 1an dé dam bao do6 chinh xac. Két qua duoc
doc bang mat thuong: Néu giéng trong suét hoan
toan: Két qua la vi sinh vat bi tGc ché: Ghi nhan la
MIC; Néu giéng duc hodc ¢ mang vi sinh vat: Két
qua la vi sinh vat phat trién nén khong phai l1a MIC.

Ill. KET QUA

3.1. Téng hop héa hoc hop chdt cation luéng
phan mang khung 1,3,4-oxadiazol

Téng hop dan chdt 4-benzaldehyd (2)

H6n hop gém 4-hydroxybenzaldehyd (1,0
equiv.), K,CO, (1,5 equiv) va
bromooctan/bromodecan (1,0 equiv.) trong DMF
dugc dun néng ¢ 100°C trong 30 phut. Khi phan ting
két thuc, hon hgp dugc lam ngudi dén nhiét do
phong, thém nudc. Tién hanh chiét tach véi
ethylacetat (EA) (3 lan). Lép hitu co dugc gop chung,
rifa v&i dung dich NaOH 1M, nudc cat (3 lan) va nuéc
mudi bao hoa. Sau dé dich EA dugc lam khan vai
Na,SO, va loai bé dung méi dudi ap suat giam dé
thu dugc sdn pham. San pham dugc st dung cho
budc ti€p theo khong can tinh ché.

4-(Octyloxy)benzaldehyde C,;H,,0, (2.1) 1H-
NMR (400 MHz, CDCI3) 6 9,87 (s, 1H), 7,81 (d, J = 7,2
Hz, 2H), 6,95 (d, J = 7,6 Hz, 2H), 4,02 (t, ) = 6,4 Hz, 2H),
1,76 (quint, J = 7,2 Hz, 2H), 1,43-1,41 (m, 2H), 1,28
(brm, 8H), 0,86 (t, J = 5,2 Hz, 3H).

4-(Dodecyloxy)benzaldehyde C;;H;,0, (2.2) 1H-
NMR (400 MHz, CDCI3) § 9,86 (s, 1H), 7,81 (d, J =7,2
Hz, 2H), 6,97 (d, J = 7,6 Hz, 2H), 4,02 (t, J = 6,4 Hz, 2H),
1,79 (quint, J = 7,2 Hz, 2H), 1,46-1,41 (m, 2H), 1,25
(brm, 16H), 0,86 (t, J = 5,2 Hz, 3H).

Téng hop dan chdt 5-(4-(alkoxy)phenyl)-1,3,4-
oxadiazol-2-amin (3)

Dung dich semicarbazid hydrochlorid (1,0 eq.)
va NaOAc (1,0 eq.) trong nudc dugc thém tu tu vao
dung dich dan chéat benzaldehyd (2.1 va 2.1) (1.0
equiv.) trong MeOH. Khudy trén 30 phut & nhiét do
phong. Sau 30 phat hén hgp phan (ng dugc cat
quay tai 4p suat thap dé loai bé hoan toan dung
moi. Chat ran thu dugc sau c6 quay dugc phan tan
trong 1,4-dioxan (20 ml) va lan lugt thém K,CO; (3
eq.) va iod (1,2 eq.). H6n hgp phan Ung dugc khudy

tron 80°C cho téi khi phan tng két thac. H6n hop
sau phan Ung dugc lam lanh dén nhiét dé phong,
thém nudc, tao tla. Tda hinh thanh dugc loc, ria
bang nudc cat va methanol. Tia dugc phan tan vao
hon hgp EA - hexan (1/4) r6i loc thu lay chat ran la
dan chat cua 1,3,4-oxadiazol vdi hiéu suat trén 90%.

5-(4-(Octyloxy)phenyl)-1,3,4-oxadiazol-2-amine
C,eHsN;0, (3.1) 'H-NMR (400 MHz, DMSO) & 7,67-
7,57 (m, 2H), 7,11-7,00 (m, 2H), 6,35 (s, 2H), 3,97-3,95
(m-like, 2H), 1,67-1,65 (m, 2H), 1,36-1,22 (m, 10H),
0,81 (t-like, 3H).

5-(4-(Dodecyloxy)phenyl)-1,3,4-oxadiazol-2-
amine CyH;;,N;0, 3.2) '"H-NMR (400 MHz, CDCl;) &
7,61 (d,J=9,2Hz 2H), 6,91 (d, J = 8,8 Hz, 2H), 6,37 (s,
2H), 3,99 (t, J = 6,4 Hz, 2H), 1,80-1,71 (m, 2H), 1,46-
1,44 (m, 2H), 1,25 (brm, 16H), 0,83 (t, J = 6,8 Hz, 3H).

Phan tng céng hop amid

Hon hop dan chat cua 1,3,4-oxadiazol-2-amin
(1,0 eq.) (3), HOBt (1,2 eq.), EDC.HCI (1,2 eq.) trong
DCM khan dugc thém N-Boc amino acid tuong Ung
(1,0 eq.). Hon hgp phan tng dugc khudy & nhiét do
phong trong 30 phut, sau dé tiép tuc phan Ung vdi
dun hoi luu trong 24 gid. Lam ngudi hén hgp phan
Ung dén nhiét dé phong, thém silica gel va cé quay
dudi ap suat giam, tinh ché truc tiép trén cot silica
gel, rira giadi bang MeOH/DCM (1/99) hoac EA/n-
hexan (1/1), thu dugc amid tuong ung.

tert-butyl (2-((5-(4-(octyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)amino)-2-oxoethyl)carbamate
Cx3H3N,Os  (4.1.2) 'H-NMR (400 MHz, DMSO-d6) &
11,09 (brs, 1H), 7,78 (d, J = 7,2 Hz, 2H), 7,12 (t, J =
6,4Hz, 1H), 7,07 (d, J = 7,6 Hz, 2H), 4,00 (t, / = 6,4 Hz,
2H), 3,78 (d, J = 5,6 Hz, 2H), 1,70-1,68 (m, 2H), 1,35 (s,
9H), 1,35-1,19 (m, 10H), 0,81 (t, J = 6,4 Hz, 3H).

tert-butyl (S)-(3-methyl-1-((5-(4-(octyloxy)phenyl)-
1,3,4-oxadiazol-2-yllamino)-1-oxobutan-2-yl)
carbamate C,gH,N,Os (4.1.b) 'H-NMR (400 MHz,
CDCly) 6 11,11 (brs, 1H),7,96 (d, J = 8,0 Hz, 2H), 6,96
(d, J=8,4 Hz, 2H), 5,69 (br, 1H), 4,24 (br, 1H), 4,00 (t, J
= 6,8 Hz, 2H), 2,31 (m-like, 1H), 1,80 (quintet, J = 6,8
Hz, 2H), 1,48-1,24 (m, 10H), 1,38 (s, 9H), 1,09 (d, J =
6,4 Hz, 3H), 1,02 (d, J= 6,4 Hz, 3H), 0,88 (t, /] = 6,4 Hz,
3H).

167



JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY  Vol.20 - N°5/2025

DOI: https://doi.org/10.52389/ydIs.v20i5.2750

tert-butyl (S)-(1-((5-(4-(octyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)Jamino)-1-oxo-3-phenylpropan-2-
yl)carbamate CyyH,N,Os (4.1.c) "H-NMR (400 MHz,
CDCly) 6 11,12 (brs, 1H), 7,96 (d, J = 7,2 Hz, 2H), 7,27-
7,23 (m, 5H), 6,98 (d, J = 6,8 Hz, 2H), 5,55 (s, TH), 4,62
(s, TH), 4,01 (t, J = 6,0 Hz, 2H), 3,29-3,26 (m-like, TH),
3,06 (br, 1H), 1,82-1,79 (m, 2H), 1,46-1,45 (m, 2H),
1,34 (s, 9H), 1,34-1,24 (m, 8H), 0,87 (t-like, 3H).

tert-butyl (2-((5-(4-(dodecyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)Jamino)-2-oxoethyl)carbamate
C,,H4,N,O5 (4.2.a) '"H-NMR (400 MHz, CDCl;) 6 7,92 (d,
J=9,2Hz 2H), 6,96 (d, /= 9,2 Hz, 2H), 5,42 (brs, 2H),
4,10 (br, 2H), 4,00 (t, J = 6,4 Hz, 2H), 1,83-1,74 (m, 2H),
1,45 (s, 9H), 1,36-1,25 (m, 18H), 0,87 (t, J = 6,8 Hz, 3H).

tert-butyl  (S)-(1-((5-(4-(dodecyloxy)phenyl)-1,3,4-
oxadiazol-2-ylJamino)-4-methyl-1-oxopentan-3-
yl)carbamate C3;Hy,N,O5 (4.2.b) '"H-NMR (400 MHz,
CDCl,) 6 11, 10 (brs, TH), 7,98 (d, J = 8,0 Hz, 2H), 6,98
(d, J=8,0 Hz, 2H), 5,68 (br, 1H), 4,25 (br, TH), 4,00 (t, J
=6,8 Hz, 2H), 2,53-2.39 (m, 2H), 2,30 (m-like, 1H), 1,80
(quintet, J = 6,8 Hz, 2H), 1,45-1,24 (m, 18H), 1,39 (s,
9H), 1,09 (d, J = 6,4 Hz, 3H), 1,02 (d, J = 6,4 Hz, 3H),
0,88 (t, /= 6,4 Hz, 3H).

tert-butyl  (S)-(1-((5-(4-(dodecyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)Jamino)-1-oxo-3-phenylpropan-2-
yl)carbamate C;,H,N,O5 (4.2.c) '"H-NMR (400 MHz,
CDCl,) 6 12,03 (brs, 1H), 7,97 (d, J = 8,8 Hz, 2H), 7,30-
7,14 (m, 5H), 6,99 (d, J = 8.8 Hz, 2H), 5,28 (s, 1H), 4,66
(brs, TH), 4,02 (t, /= 6,4 Hz, 2H), 3,28 (dd, /= 14,0, 4,8
Hz, 1H), 3,10-3,05 (m, 1H), 1,81 (quint, J = 6,4 Hz, 2H),
1,49-1,44 (m, 2H), 1,37-1,22 (m, 25H), 0,87 (t, /= 6,8
Hz, 3H).

Phan ung logi bé nhém bdo vé

Hoa tan dung dich dan chat amid trén trong
5ml DCM thém 0,2ml acid trifloroacetic va khuay
trong 2 gid (xac dinh két thdc qua SKLM). Sau khi
phan tng két thuc, hédn hgp dugc co6 quay dudi ap
suat giam va can dugc kiém hoéa véi dung dich
NaOH loang. Tiép theo, hon hgp duagc log, rira bang
nudc va sdy khé thu dugc chat ran tho. Can thu dugc
nay tinh ché bang sac ky cot silica gel st dung
MeOH/DCM lam chat ria gidi va thu dugc chat cudi.
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2-amino-N-(5-(4-(octyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)acetamide C,gH,x,N,O; (chat két tinh
mau trdng, R, = 0,11) (5.1.a) '"H-NMR (400 MHz,
DMSO-d6) 6 11,17 (br, 2H), 7,94 (br, 1H), 7,80 (d, J =
8,8 Hz, 2H), 6,96 (d, J = 8,8 Hz, 2H), 3,98 (t, / = 6,8 Hz,
2H), 3,70 (s, 2H), 1,68 (quintet, J = 6,4 Hz, 2H), 1,38-
1,33 (m, 2H), 1,26-1,19 (m, 8H), 0.83 (t, J = 6,4 Hz, 3H);
BC-NMR (125 MHz, DMSO-d6) & 165,36, 161,88,
130,01, 125,38, 114,45, 68,22, 49,46, 31,76, 29,25,
29,09, 26,00, 22,26, 14,50.
(S)-2-amino-3-methyl-N-(5-(4-(octyloxy)phenyl)-
1,3,4-oxadiazol-2-yl)butanamide C,,;H;,N,O; (chat két
tinh mau trdng, R;= 0,13) (5.1.b) '"H-NMR (400 MHz,
CD,0D) 6 7,86 (d, J = 7,4 Hz, 2H), 6,96 (d, J = 8,4 Hz,
2H), 4,01 (t, J = 6,4 Hz, 2H), 3,91 (s, 1H), 2,13-2,07 (m,
1H), 1,77 (quintet, J = 6,8 Hz, 2H), 1,46-1,44 (m, 2H),
1,39-1,26 (m, 8H), 1,00 (d, J = 6,4 Hz, 3H), 0,89-0,87
(m, 6H); *C-NMR (125 MHz, CD;0D) 6 167,21, 162,55,
129,32, 123,90, 113,88, 67,88, 65,58, 31,66, 30,20,
29,07, 28,94, 25,80, 22,32,17,83, 14,90, 13,11.
(S)-2-amino-N-(5-(4-(octyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)-3-phenylpropanamide Cy5H3N,04
(chat két tinh mau trang, R; = 0,13) (5.1.c) 'H-NMR
(400 MHz, CD,0OD) 6 7,80 (d-like, 2H), 7,21-7,15 (m,
5H), 6,90 (d, J = 8,0 Hz, 2H), 4,26 (s, 1H), 3,98 (t, / = 6,4
Hz, 2H), 3,13-3,08 (m, 1H), 2,91-2,89 (m, 1H), 1,77-
1,74 (m, 2H), 1,48-1,42 (m, 2H), 1,33-1,26 (m, 8H),
0,88 (t, J = 6,8 Hz, 3H); *C-NMR (125 MHz, CD,0D) &
166,44, 161,82, 136,26, 129,35, 128,97, 128,04,
126,42, 113,71, 67,84, 61,73, 37,11, 31,67, 29,15,
29,08, 28,97, 25,82, 22,39, 13,11
2-amino-N-(5-(4-(dodecyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)acetamide C,,H;,N,O; (chat két tinh
mau trdng, R; = 0,12) (5.2.a) 'H-NMR (400 MHz,
DMSO-d6) 6 10,17 (br, 2H), 7,94 (br, 1H), 7,80 (d, J =
8,4 Hz, 2H), 6,96 (d, J = 8,4 Hz, 2H), 3,98 (t, J = 6,8 Hz,
2H), 3,70 (s, 2H), 1,67 (quintet, J = 6,8 Hz, 2H), 1,36-
1,33 (m, 2H), 1,29-1,21 (m, 16H), 0,81 (t, J = 6,8 Hz,
3H); *C-NMR (125 MHz, DMSO-d6) 6 165,33, 161,87,
130,01, 125,37, 114,45, 68,21, 49,46, 31,83, 29,53,
29,10, 25,99, 22,64, 14,50
(S)-2-amino-N-(5-(4-(dodecyloxy)phenyl)-1,3,4-
oxadiazol-2-yl)-3-methylbutanamide C,sH,,N,O; (chat
két tinh mau trdng, R, = 0,15) (5.2.b) 'H-NMR (400
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MHz, DMSO-d6) 6 10,01 (br, 2H), 7,81 (br, 1H), 7,81
(d, J=8,8Hz 2H), 6,96 (d, J = 8,4 Hz, 2H), 3,98 (t, J =
6,4 Hz, 2H), 3,72 (br, 1H), 1,98-1,87 (m, 1H), 1,67
(quintet, J = 6,4 Hz, 2H), 1,42-1,35 (m, 2H), 1,21 (m,
16H), 0,89 (d, J = 6,8 Hz, 3H), 0,82 (d, J = 6,8 Hz, 3H),
0,76 (d, J = 6,8 Hz, 3H); >C-NMR (125 MHz, DMSO-d6)
6 165,54, 162,35, 130,60, 126,33, 115,00, 68,83, 65,52,
32,41, 30,94, 30,11, 29,87, 29,83, 29,68, 25,58, 23,22,
19,83,17,13,15,08
(5)-2-amino-N-(5-(4-(dodecyloxy)phenyl)-1,3,4-

oxadiazol-2-yl)-3-phenylpropanamide CyoHyoN,O;
(chat két tinh mau trdng, R; = 0,15) (5.2.c) 'H-NMR
(400 MHz, DMSO-d6) 6 10,03 (br, 2H), 8,01 (br, 1H),

7,78 (d, J = 8,8 Hz, 2H), 7,24-7,15 (m, 5H), 6,95 (d, J =
8,8 Hz, 2H), 4,15 (t-like, 1H), 3,98 (t, J = 6,4 Hz, 2H),
2,97 (dd, J = 14,0, 4,4 Hz, 1H), 2,75 (dd, J = 14,0, 6,4
Hz, 1H), 1,67 (quintet, J = 6,4 Hz, 2H), 1,36-1,35 (m,
2H), 1,21 (m, 16H), 0,82 (t, J = 6,8 Hz, 3H); *C-NMR
(125 MHz, DMSO-d6) 6 164,84, 161,76, 137,34,
130,06, 129,98, 128,60, 126,86, 125,70, 114,42, 68,20,
60,86, 37,61, 31,83, 29,53, 29,29, 29,25, 29,01, 25,91,
22,64, 14,50

3.2. Két qua thirnghiém hoat tinh khdng khudn

K&t qua thir hoat tinh khang khuan, khang nam
cla dugc trinh bay trong Bang 1.

Bang 1. Két qua thir hoat tinh khang khuan, khang nam

MIC (ug/ml)
Hap chat Cau trac
E. coli MRSA C. albican
51a c” N > 128 > 128 > 128
5.1b aio” N7 > 128 > 128 > 128
5.1.c e N > 128 > 128 > 128
I
5.2.a C12H250)\/ > 128 > 128 > 128
l
52b )\/ > 128 > 128 > 128
I
52.C )\/ > 128 > 128 > 128
Cefoxitin NA 32 NA
Meropenem 16 NA NA
Itraconazol NA 0,25 16

Ghi cha: NA: Khéng thir nghiém.

Két qua thr nghiém cho thdy, sau dan chat téng
hop chua thé hién hoat tinh trén cac ching vi khuan
E. coli va MRSA va vi nam C. albican & néng d6 thu
nghiém tir 128ug/ml dén 1ug/ml.

IV. BAN LUAN

4.1. Vé phuong phdp téng hop va thiét ké hop
chdt nghién ciu

Céc dan chat dugc téng hap ti cac hgp chat don
gian: Benzaldehyd, amino acid véi cac dung méi co

ban nhu DMF, 1,2-dioxan, phan Ung nhanh, tinh ché
dé dang va than thién vai moi trudng, hiéu suat cao.

Phan Ung S, - Oxy hod tao mach nhdanh than
dau tur dan chat cda alkyl mach thang dai, s&t dung
chat hoat hod la K,CO; & 100°C trong 30 phut, dién
ra hoan toan, va tinh ché don gian bang phuong
phép chiét 1dng - 16ng, va cat c6 dudi ap suat giam
thu dugc san pham véi hiéu suat trén 80%.

Dan chat hydrazin, do c6 mat cla nhém amin (-
NH,), c6 thé déng vong theo 2 co ché: N-alkylation
va O-alkylation (Hinh 3) tao san phdm phu cla
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triazol bén canh san pham chinh oxadiazol. P& tranh
tao san pham phu la dan chat triazole cGa N-
cyclization, nhém da thuc hién phan ng tao trung
gian semicarbazon qua trung gian lodin vé&i dung
moi 1,4-dioxan dé tao sadn phdm chinh cta O-
alkylation la oxadiazol. Phan uing oxy héa khir déng

N- cycllzatlon

O/\ /
| = (O cycllzatlono

Dén chat hydrazin

_ KOs

NaOAc,
MeOH/H,O0, 1t

1. NaOAc, MeOH/H,0, rt

vong cho hiéu suat cao han khi lugng nudc & phan
Ung ngung tu dugc loai bd hoan toan. Hon nira, do
dan chat oxadiazol c6 dé tan kém, nén cac tap chat
dé tan co thé dé dang loai bé bang viéc phan tan
hon hop trong EtOAc/Hexan (1/4) thu dugc dan chat
cla oxadiazol véi hiéu suat trén 90%.

N—N
N'_‘N / \
NH
[0}
1,2-dioxane, 80°C CgH¢70

3.1(91%)

3.2 (92%)

+ )]\
/©/\ N o2 2 1 KyCOs, 1.2-dioxane, $0°C
R

Hinh 3. Co che phan ting déng vong khung 1,3,4- oxadizaxol

Phan Ung cong hop gilta dan chat oxadiazol va
cac amino acid trong dung méi DCM véi chat hoat
hoa la HBOt va ECD.HCI, dun héi luu trong 24 gidt,
tinh ché bang coét silica gel, rira gidi véi hén hop
dung moéi MeOH/MC hodc EtOAc/Hexan, thu dugc
san pham tinh khiét va hiéu suat cao. Cudi cuing, loai
bé nhom bao vé bang TFA, trong DCM st dung
nhom bao vé -Boc bagi tinh bén viing cla nhém
trong cadc moi trudng phan Ung céng hgp, va dé
dang tach loai trong moi truong TFA & nhiét do
phong, cac san pham phu déu bay hoi, dé dang tinh
ché bang phuong phap séc ky cot.

San pham cudi thu dugc déu la chat rén, c6 mau
trdng hodc khong mau dugc khang dinh cau tric
bang phé 'H NMR va "*C NMR. Trong phd 'H NMR,
cac proton lién két véi nguyén ti Nito thudng khé
quan sat trong mot s6 dung moi c6 kha nang trao
déi proton nhu MeOD. Thuc té, cac chat 5.1.b va
5.1.¢, tin hiéu cta 03 proton gan vdi nguyén ti Nito
khoéng xuat hién. Phd >C NMR cung cdp mét tin hiéu
duy nhat cho moi nguyén t Carbon, thuc té, khi cac
nguyén ti Carbon trong phan ti tinh chat giong
nhau sé& c6 hién tugng trung tin hiéu (signal
overlap). Nhu, chat 5.2.c, c6 29 nguyén ti C, sé tin
hiéu quan sat dugc la 20, nhu vay s6 tin hiéu trung la
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9. Cac nguyén tu Carbon c6 kha nang trung tin hiéu
thudng gap bao gébm nhom —CH,- trong cac chubi
alkyl, -CH- déi xting trong vong thom. Céc tin hiéu
clia nhiéu nguyén ti Carbon thudng c6 cudng do
cao hon so véi tin hiéu don 1é.

4.2. Vé hoat tinh khdng khudn, khdng ndm

DPanh gia hoat tinh khang khuan, khang nam trén
mot s6 chuing vi khuan, vi ndm clia 6 chat: 5.1.a, 5.1.b,
5.1.c, 5.2.a, 5.2.b, 5.2.c, trén cac chung E. coli, MRSA, C.
albican déu chua phat hién MIC & nong dé tu
128ug/ml tré xudéng. Nhu vay, cac hgp chat nghién
clu véi mach nhanh alkyl mach thdng dai chua thé
hién dugc hoat tinh khang khuan, khang ndm trén cac
chling nghién ciu & cac néng do6 dudi 128ug/ml. So
sanh vGi mot s6 nghién ctu, Murthy ma rong cau tric
khi thém nhém arylsulfonyl trén dan chat 1,34-
oxadiazole ', Alatawi gan dan chat ureido/thioureido-
s-triazine " tao nhom hoat chat c6 hoat tinh khang
khudn tét trén hau hét cac chang E. coli, S. P.
aeruginoase, C. albicans. Dua theo két qua clia nghién
cliu, nhom sé tiép tuc thiét ké va téng hop cac khung
cau tric chda alkyl mach dai két hop véi dan chat
Sulfua dé tiép tuc danh gia hoat tinh sinh hoc trén vi
khuan ctia dan chat 1,3,4-oxadiazol.
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V. KET LUAN

Nghién ctu da téng hgp dugc sau dan chat
cation luéng phan mang khung 1,3,4-oxadiazol véi
mach nhéanh dai alkyl c6 d6 dai bién thién. Cac chat
dugc khang dinh cdu trdc va do tinh khiét thong qua
cac phuong phéap phé cong hudng tir hat nhan va
SKLM. Vé két qua th hoat tinh sinh hoc khang
khuan va khang ndm: Ba danh gia so bd kha nang
khang khudn va khang nam. Déng thdi b6 sung
thém nguén d liéu cac hgp chat luéng phan phan
t&r nhd. Tuy nhién do do s6 lugng céc chat nghién
ctru con han ché, lugng vi sinh vat thir nghiém chua
da dang nén chua thé dua ra két luan téng quat vé
hoat tinh sinh hoc clla nhém cation lugng phan
mang khung 1,3,4-oxadiazol. Vi vay, can tiép tuc
nghién ctu, téng hop, mé rong khung cau trac véi
cac nhém thé & khung than dau va khung than
nudc, dac biét la dan chat chira nhom sulfua (-S-)
nham ma rong phé tac dung khang khuan.
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