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Synthesis and antifungal activity of the novel azole compounds
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[Abstract ] Objective To design and synthesize novel triazole antifungal derivatives with 1,3 ,4-oxadiazole side chain for
the study of antifungal activities. Methods Fourteen title compounds were synthesized via acylation , aminolysis reaction , cy-
clization , nucleophilic substitution , etc. All the compounds were characterized by ' H NMR , MS spectra. The inwvitro antifun-
gal activities were evaluated against six human pathogenic fungi through the micro-broth dilution method. Results The title
compounds exhibited strong antifungal activities against all the tested fungi , especially against Candida albicans. Compounds
10d, 10i, 101, and 10n were found to be the most effective, with a minimum inhibitory concentration (MICso ) of
0.003 9 pg/ml.They are 16-fold more potent than ICZ ( MICso 0.062 5 pg/ml) and 64-fold more potent than FCZ (MICso
0.25 pg/ml). Conclusion The 1,3 ,4-oxadiazole side chain could affect the antifungal activities. That could be due to the prop-
er incorporation between the 1,3 ,4-oxadiazole substituted phenyl ring with the target enzyme.
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4 5
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10e: R=2-C1 101: R=4-N0,
10f: R=3-C1 10m: R=2-CN
F 10a~10n 10g: R=2-Br 10n: R=3-CN
2 BHirhEWNE KL
2 AHE® 2.3 1-(1H-1,2,4-=v-1-3)-2-(2 A-—# FE &L )-
A S S . S .
F(N-WHOmRK2-8 8) 9 & K 1[2-C4—
2.1 EWEBEBF—AARBRAT (5) 098 & FRIESCRR FARKE 2 3PN 1 H-1,2 4= Tl i R
L7 07 il 4 (7) 5.00 g (15 mmol), H M EE ¥ W 6 ml

2.2 2HASERL3.A —w(6) BEHE K
e ] AR F B — A A RER B (5) 2. 50 g (10 mmol)
INAJEA 5% ERFRVE W RS be I vk T i+
B2 h SRIF I 50 ml BEpKH 3 e AT H Y
AR ARV H B/ A P e A MR
B 2- 8554 0-1.,3 .4~ —k(6) 0.94 g JO%
53% "7, "H NMR (300 MHz,CDCl: ) & 13.66 (s,
1H), 7.91 (m, 2H), 7.38-7.44 (m, 3H), HAth
TR (6) A LS I AA 2-5i-5-28 31,3,
4- B A

(60 mmol), =2 10 ml AKKINAEA 100 ml Z,
P R RSB IR RTIAR 8 b, S 5E B8 5 7R bR s
#1100 ml R CFEEAEHL ,100 m1X 2 7K ¥k, To7K
BRERGN T4 AL UE 2505 2R LR A JE M4t fk 159
WKW 1-(1 H-1,2 A4- =138 )-2- (2 ,4- R L -3~
CN-FP L) i -2 (8) 2.50 g, W K 6200,
"H NMR (300 MHz, CDCl: ) 88.04 (1H, s, tria-
zole-H), 7.75 (1H, s, triazole-H), 7.02 (3H,
m, Ar-H), 4.49 (ZH, d, J=14.4 Hz, triazole-
CH:-), 3.41 (2H,d, J=13.6 Hz, NCH:-), 2.75
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(BH, s, NCHs),

2.4 1-(1H-1,2,4-=v-1-K)2-(2 4-—F KK
3-(N-F - N-i A OB R-2-88 (9) a1 M
AR (8) 2.50 g (9.3 mmol).1,3- —JRHFAE 1.90 g
(18. 6 mmol) JL/KBKARER 1. 70 g (12. 1 mmol) K
UMASEAT 50 ml ZHEWIATEI T Z R B 7
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2-15(9) 2.10 g W% 57% . 'H NMR (300 MHz,
CDCl: )06 8.05 (1H, s, triazole-H), 7.73 (1H, s,
triazole-H), 7.01 3H, m, Ar-H), 4.46 (ZH,d,
J= 14.4 Hz, triazole-CHz-), 3.66 (2ZH, m,
BrCH:-), 3.42 (2H, d, J=13.6 Hz, NCH:-),

NCH:), 1.89 (2H, m., NCH:CH:-),
2.5 1-(1H1,2,4-=v1-%£)2- (24— FEL)
3 [N-FA-N-R"A3-G-FRHA-1,3,4 —wk-2-4)]
2-8% (10a) o9 4 & frhEfK (9) 200 mg
(0.5 mmol), 2-5 Fe-5-7K H-1,3,4- 1 (6)
107 mg (0.6 mmol ), JC /K Bk R #f 138 ¢
(1.0 mmol) SR M AJEA 20 ml Z B B9 A B il
AR N8 b S 5 HE I A 8 L 2R BRI
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T IR ZRBR CIR TR AEE A feAs 1-(1H-1,
2, A- =158 )-2-(2 4 RS -3 [ NN S N
H-3-(G-BURHE RS ,3 .4 Zmk-2-38) 2 (10a)
138 mg % 550 , HA4y 13 A~ Hirfb &4 10b~
10n B2 M A

B U 14 A4~ B RGP0 IR S 15 A5 U
*1,

®1 BRUSYRIK R R ESE

"H NMR (300 MHz, CDCI3) 3(ppm)

2.77 (2H, m, NCH: CH:-), 2.73 (3H, s,
&Y R ) MS (M+HD
10a 55 487. 32 8.
10b 51 505. 25 8
10c 48 505. 12 8
10d 57 505. 18 8
10e 54 521. 38 8
10f 47 521. 21 8
10g 61 565. 20 8
10h 56 501. 15 8
10i 58 517. 22 8
10j 62 517. 30 8
10k 45 532. 20 8

05 (1H, s, triazole-H), 7. 72 (1H, s, triazole-H), 7. 15 (8H , m, Ar-H), 4. 40
zole-CHz2-), 3.40 (ZH, m, -NCH2-), 3.01 (2H, m, SCH2), 2.78 (ZH, m,
2.71 3H,s, NCH3), 1.83 (2H, m, NCH2CH2z-).

.02 (1H, s, triazole-H), 7.71 (1H, s, triazole-H), 7.20 (7TH, m, Ar-H), 4. 41
zole-CH2-), 3.43 (2H, m, -NCH2-), 3.06 (2H, m, SCH2), 2.74 (2H, m,
2.67 (3H, s, NCH3),1.80 (ZH, m, NCH2CH2-).

.01 (1H, s, triazole-H), 7. 73 (1H, s, triazole-H), 7. 18 (TH, m, Ar-H), 4. 42
zole-CH2-), 3.42 (2H, m, -NCH2-), 3.11 (2H, m, SCH2), 2.73 (2H, m,
2.65 3H, s, NCH3), 1.81 (ZH, m, NCH2CHz-).

.03 (1H, s, triazole-H), 7.72 (1H, s, triazole-H), 7. 18 (TH, m, Ar+-H), 4. 40
zole-CH2-), 3.41 (2H, m, -NCH2-), 3.12 (ZH, m, SCH2), 2.73 (ZH, m,
2.67 (3H, s, NCH3), 1.83 (ZH, m, NCH2CHz2-).

.01 (1H, s, triazole-H), 7. 77 (1H, s, triazole-H), 7. 13 (TH, m, Ar-H), 4. 42
zole-CH2-), 3.40 (2H, m, -NCH2-), 3.20 (2H, m, SCH2), 2.74 (2H, m,
2.64 (3H, s, NCH3), 1.88 (2H, m, NCH2CH2-).

.01 (1H, s, triazole-H), 7. 73 (1H, s, triazole-H), 7.16 (TH, m, Ar-H), 4. 40
zole-CH2-), 3.41 (ZH, m, -NCH2-), 3.17 (2H, m, SCHz), 2.76 (ZH, m,
2.65 (3H, s, NCH3), 1.89 (ZH, m, NCH2CH2-).

.01 (1H, s, triazole-H), 7.75 (1H, s, triazole-H),7.19 (TH, m, ArH), 4.42
zole-CH2-), 3.42 (2H, m, -NCH2-), 3.18 (2ZH, m, SCH2), 2.73 (2H, m,
2.64 (3H,s, NCH3), 1.8 (ZH, m, NCH2CHz-).

.00 (1H, s, triazole-H), 7.76 (1H, s, triazole-H), 7. 13 (TH, m , Ar-H), 4. 40
zole-CH2-), 3. 38 (2ZH, m, -NCHz2-), 3.18 (ZH, m, SCHz), 2.72 (ZH, m,
2.65 (3H, s, NCHs), 2.50 (3H, s, ArCH3),1.76 (2H, m, NCH2CHz-).

.03 (1H, s, triazole-H), 7.79 (1H, s, triazole-H), 7. 15 (TH, m, Ar-H), 4. 40
zole-CH2-), 3.85 (3H, s, OCHs), 3.41 (ZH, m, -NCHz2-), 3.18 (2H, m,
(2H, m, NCH2CH2-), 2.67 (3H,s, NCH3), 1.86 (2H, m, NCH2CHz-).

.02 (1H, s, triazole-H), 7.78 (1H, s, triazole-H), 7. 18 (7TH, m, A+H), 4. 40
zole-CH2-), 3.86 (3H, s, OCHs3), 3.41 (2ZH, m, -NCH2-), 3.15 (2H, m,
(ZH, m, NCH2CH2-), 2.66 (3H, s, NCH3), 1.83 (ZH, m, NCH2CHz2-).

.03 (1H, s, triazole-H), 7.79 (1H, s, triazole-H), 7. 17 (TH, m, Ar-H), 4. 42
zole-CH2-), 3.42 (2ZH, m, -NCH2-), 3.16 (2ZH, m, SCH2), 2.77 (2H, m,
2.65 (3H,s, NCH3), 1.84 (2ZH, m, NCH2CHz-).

(ZH , m, tria-
NCHz2CHz-),

(2H, m, tria-
NCH:2CH2-),

(ZH, m, tria-
NCH:CH32-),

(2H, m, tria-
NCH:2CHz-),

(2H, m, tria-
NCH:CHz2-),

(2H, m, tria-
NCH2CH2-),

(2H, m, tria-
NCH:CH2-),

(ZH , m, tria-
NCHz2CHz2-),

(ZH , m, tria-
SCH2), 2.78

(2H, m, tria-
SCH2 )., 2.76

(2H, m, tria-
NCH:2CH:z-),
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&Y E G) MS (M+H)T 'H NMR (300 MHz, CDCls) 8(ppm)

101 48 532.17 8.01 (1H, s, triazole-H), 7.77 (1H, s, triazole-H), 7. 15 (TH, m, Ar-H), 4.40 (2H, m, tria-
zole-CH2-), 3.41 (2H, m, -NCH2-), 3.18 (ZH, m, SCH2), 2.75 (ZH, m, NCH2CH2-),
2.64 (3H, s, NCHs), 1.82 (2H, m, NCH2CH2-).

10m 43 512.15 8.02 (1H, s, triazole-H), 7.78 (1H, s, triazole-H), 7. 18 (TH, m, ArH),4.42 (2H, m, tria-
zole-CHz2-), 3.41 (ZH, m, -NCH2-), 3.16 (ZH, m, SCH2), 2.76 (2ZH, m, NCH2CH2-),
2.65 (3H,s, NCH3), 1.84 (ZH, m, NCH2CHz2-).

10n 47 512. 26 8.02 (1H, s, triazole-H), 7.79 (1H, s, triazole-H), 7. 19 (TH, m, Ar-H),4.41 (2H, m, tria-
zole-CH2-), 3.42 (2H, m, -NCHz2-), 3.18 (ZH, m, SCH2), 2.75 (2H, m, NCH2CHz-),
2.67 (3H, s, NCH3), 1.87 (2H, m, NCH2CH2-).

3 HELW 4 #ER5ITE

ZPRTE ST e 6 o S 50 TR TR AR L3 5
TRBEIF IR BE R B % S R
F/&ERE (Candida albicans , C. alb. Y0109), 7%
EKP (Candida albicans , C. alb. SC5314) HiE B
BREE (Cryptococcus neoformans , C. neo), JTF-# &
B (Candida parapsilosis » C. par), 2118 &% &
(Trichophyton rubrum , T. rub)FIFENK AN (A s-
pergillus fumigatus , A. fum), BHYEXTHE 25 4 5
FEME (fluconazole , FCZ) ., Bl HEME (hraconazole ,
ICZ)FRF L4555 (terbinafine , TRB), L5 7k ik
FHSE I K I RS2 30 e 512 (NCCLS) #EF5
SN N O M oy b OB Rt eV €)1
W3 2,

;E 2 H *I]_(ﬂ{.él'% H"J%IE?E'E%GE(MIC&O ,}lg/ml)

C.alb. C.alb.

&Y Y0109  SC5314 C.neo  C.par T.rub A.fum
10a  0.0625 0.0625 0.5 0. 25 0.125 =>64
10b  0.0625 0.0625 4 4 0.25 >64
10c 0.0156 0.0625 16 1 1 =64
10d  0.003 9 0.003 9 0.25 16 0. 25 =64
10e 0.0156 0.062 5 0. 25 0. 25 2 =>64
10f  0.0625 0.062 5 0.125 0.125 2 =>64
10g 0.0625 0.0156 1 0.125 1 >64
10h 0.0156 0.062 5 0.125 4 1 >64
10i 0.0156 0.003 9 0.125 0.25 1 =>64
10j 0.0156 0.0625 2 4 0. 25 =64
10k 0.0625 0.0625 2 0. 25 1 =>64
101 0.003 9 0.015 6 0.125 4 1 =>64
10m 0.0625 0.0156 4 4 4 =64
10n  0.0039 0.0039 4 1 1 =64
FCZ 0.25 0. 25 0. 25 4 1 =64
ICZ 0.0625 0.0625 0.062 5 0.062 5 0.062 5 0.062 5
TRB 1 4 2 2 4 16
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