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Fig 1 Route of synthesis of the title compounds 1~21.

Tab 1 Structure and physical properties of the title compounds

N= Ry
Q-caz-cu—s—cx{,@ - HNOs
F R,

F
MP Yield IR(KBr) "HNNR
Compd R! R?
CcH (%) Cem™ D (8 ppm,» DMSO-d;>

1 P-CH,CH; H 113~114 72.4 862,846,825 8.61(1H,s),8.07C1H,s),7.47~7.04(7H. m>.4. 71
2H,d,]=7.74 Hz),4.47C1H, t, ] =7.74 Hz). 3. 66
(2H,dd,J=13.02 Hz),2.55(2H:q» ] = 7. 58 Hz).1.13
(3H,t,]=7.58 Hz)

2 m-Cl H 122123 87.3 878,840,787 8.82(1H,s>,8.21(1H,),7.48~7.04(7TH, m),4.75
2H,d,]=7.74 Hz),4.47C1H, t, ] =7.74 Hz).3.73
(2H.dd»J=13.55 Hz)

3 m-F H 119~119.5  69.1 884,843,825 8.81(1H,s>,8.20(1H,>,7.60~7.04(7TH, m),4.75
2H,d,]J=7.75 Hz),4.47C1H, t, ] =7.75 Hz). 3. 74
(2H.dd»J=13.52 Hz)

4 P-CN H 130~130.5 65.1 2229,868,837 8.65(1H,s2,8.09(1H,>,7.80~7.00(7H, m), 4. 78
2H,d,]J=7.75 Hz)»4.47C1H, t, ] = 7.75 Hz), 3. 81
(2H.dd»J=13.75 Hz)

5 P-Br H 110.5~112 84.4 906,859 8.88(1H,s2,8.27(1H, s, 7.60~7.04(7TH, m), 4. 78
2H,d,]J=7.78 Hz),4.47C1H, t, ] =7.78 Hz),3. 72
(2H.dd»J=13.40 Hz)

6 2-Cl 4-Cl  117~118.5 71.4 928,843 8.73(1H,s),8.15(1H, s),7.60~7.04(6H. m>. 4. 77
2H,d,J=7.75 Hz),4.57C1H, t, ] =7.75 Hz), 3. 84
(2H»dd»J=13.25 Hz)

7 H H 110~111 82.5 843,825,768 8.63(1H,s>,8.10(1H, s>, 7.60~7.00(8H, m), 4. 74

QHsdyJ=7.75 Hz)»4.47C1H, 1, ] = 7.75 Hz)» 3.

71
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Continued

Compd

Rl

RZ

MP
C

Yield
( 0() )

IRCKBr>
-1

cm

"HNNR
(8 ppm,» DMSO-d;>

10

11

12

13

14

15

16

17

18

19

*20

"21

T
P-C-CyHs

P—CI_Iz—CH: CH2

m-Br
m- CH3

O-Cl

p-Cl
P-CH,
OF
P-NO,
P-C(CHy);
p-Cl

2-Cl

H

H

4-Cl

121~122

93~94

120~120.5

121~122.5

123~124

120~121

134~135

108~109

105.5~107

114.5~116

120~121

101~102

129~130

136~136.5

45.4

51.7

75.3

81.2

56.6

68.2

85.9

81.4

76.3

51.2

21.1

79.8

81.5

78

1650,856,818 8.82(1H,s2,8.21(1H,s,7.70~7.01(12H, m>, 4. 75

931,865,853

853,834

840,812,790

926,843,793

853,812

843,790,781

921,850

912,843

878,846,821

884,859

921,850

859,787

865,831

(2H,dd, J=13.47 H2)

8.91(1H, s>, 8. 30(1H, s, 7. 60 ~7. 00(3H, m>, 5.

83

70

~5.6200H,m>,5.13~5.06(2H, m>, 4. 76 (2H, d, | =

7.75 Hz)»4.50(1H, 1, ] =7.75 Hz), 3. 112H, m)

8.96(1H,),8.33(1H, ), 7.60~7.05(7H, m>, 4.
QHym,J=7.76 Hz), 4. 48C1H, t, ] =7.76 Hz), 3.

8.72(1H, s, 8.15(1H, 80, 7.52~6.90(7H, m>, 4.
(2H,d»J=7.71 Hz>,4.47C1H: t, J=7.71 Hz), 3.

(2H,dd, ] =13.05 Hz>,2.23(3H, &>

8.83(1H, ), 8. 21(1H, 80, 7. 60 ~7. 00(7H, m>, 4.
(2H,d»]=7.66 Hz)»4.60C1H, t, ] =7.66 Hz), 3.

(ZH’ dd:_]: 13.07 HZ)

8.68(1H,s), 8. 11(1H,$),8.00~7.00(10H, m>, 4.
(2H,d»]=7.64 Hz),4.61C1H, t, ] =7. 64 Hz), 4.

(ZH’ dd:_]: 12.76 HZ)

8.68(1H, ), 8. 11(1H, s>, 7.50~7.00(7H, m>, 4.
(2H,d,]=7.80 Hz>,4.45C1H, t,J =7.80 Hz), 3.

(ZH’ dd:_]: 13.41 HZ)

8.68(1H,),8.12C1H,),7.52~7.00(7H, m>, 4.
(2H1d1J:753 I_IZ): 450(1H1 t:_]:7.53 I_IZ); 3.

(2H,dd, ] =13.12 Hz>,2.25(3H, &>

8.87C1H, $),8.27(1H, ), 7. 60 ~7. 00(7H, m>, 4.
(2H,d,]=7.72 Hz>,4.57C1H, t, ] = 7. 72 Hz), 3.

(ZH’ dd:_]: 13.44 HZ)

8.68(1H, ), 8. 14(1H, $>,8.09 ~7.00(7H, m>, 4.
(2H,d,]=7.78 Hz>,4.47C1H, t, ] =7.78 Hz), 3.

(ZH’ dd:_]: 13.73 HZ)

8.69(1H, s>, 8. 13(1H, s>, 7. 60 ~7.20(7H, m>, 4.
(2H,d»]=7.44 Hz>,4.48C1H, t, ] = 7. 44 Hz), 3.

(2H, dd» ] =12.99 Hz>,1.12(9H, &>

8.69(1H, s>, 8. 13(1H, s>, 7. 60 ~7.20(7H, m>, 4.
(2H,d»]=7.44 Hz>,4.60C1H, t, ] = 7. 44 Hz), 3.

8.73(1H,s),8.14(1H, s), 7. 60~7. 30C6H, m ), 4.

81
74

75
72

72
66

78
80

77
20

73
71

72
65

78
77

75
87

70
64

80
71

80
80

* 2, 4-Difluoropheny group is replaced by 2, 4-dichlorophenyl group; compounds 20 and 21 were reported in form of B.
HCI in Ger off 2724684, 14 Dec, 1978; ™ ™ the benzene ring in substituted benzyl group is replaced by 1-naphthyl group.
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Tab 2 Antifungal activities of the title compounds

MIC pgeml ™"

Compd Candida  Cryptococcus — Sporotrichum — Aspergillus — Epidermophyton  Trichophyton — Microsporum Trichophyton
albicans neoformans schenckii fumigatus floccosum rubrum lanosum mentagrophytes
9505052 9406204 940516 9508214 9505110 9503068 9505115 9503045 "~

1 10 1.25 40 <0.156 <0.156 5 40 10

2 80 0.31 2.5 1.25 <0.156 10 40 10

3 80 1.25 20 1.25 0.625 5 40 10

4 10 20 20 1.25 0.625 10 20 10

5 2.5 2.5 80 <0.156 <0.156 10 20 5

6 80 2.5 40 1.25 10 10 20 10

7 80 2.5 80 1.25 0.31 20 20 <0.156

8 >80 80 >80 40 0.31 40 >40 20

9 >80 20 80 1.25 2.5 20 10 20
10 >80 20 80 1.25 0.31 10 10 20
11 >80 2.5 40 1.25 40 5 40 10
12 >80 2.5 40 1.25 >80 20 40 10
13 >80 10 20 1.25 >80 5 20
14 >80 0.625 20 2.5 20 2.5 10
15 20 2.5 5 0.31 40 5 10
16 80 5 80 0.31 80 10 20 10
17 80 2.5 40 1.25 80 10 20 2.5
18 80 20 80 20 >80 5 20 20
19 >80 >80 20 0.625 >80 5 >40 20
20 >80 2.5 80 10 >80 2.5 >40 0.156
21 >80 2.5 80 10 >80 2.5 >40 10
22" 80 20 80 2.5 80 2.5 10 2.5
2377 >80 20 80 >40 >80 >80 >40 >40

* Sulconazole; ™ * fluconazole; * * * strain number.

AR R W P AT H At S 9% 8
CUES DN PR SN Y A N E N PR P = B
T e TR, A 1 ~T7,11—17 XK
1L = W € P X i 1 & e R 7 L O NP2 &
H IR 350 A A5 50 Vo8 308 B BT AT e R
WAL 1,2, 5 2RI B e B 1R 3% T ok
ey 512 5 LA s A& W 5 % B (B bR B
R RT3 455 4B 2, 4 60 BT Y B R TR 1)
WP R 64 5 FN 32 5 AL AW) 2,15 X H
SO T 22 TR RS PR D BRI 32 A5 A 16 £
G 1, 5 X8 R (7 il TR R 3 T A B R P 1)
16 5L Eo

IS e

S

15 ZMDS3-1 A4 st 5 {3 52 , ¥ &

AR IE, JCE 7 {8 MOD-1106 %4, 41 4k
F1E A Hitachi 270-50 4, KBr Hs Fr, #% # 3%
PACH AC-300P 2, TMS 4 N A%, DMSO-dg A
.
1 2,4 -Z5-2-C1H-1,2, 4- =M 1- 3O K L
(ID I A

B 1H-1,2,4- =M 27.6 g(0.4 mol) XK
241 16.8 g(0.20 moD)'E T 500 ml =FHH,
AR 2R 180 ml, I 245 #E M T, W 2-5-27,
4" R AR LT 38.1 g(0.20 mol) I FE 2R VA
INEE, [FR A RE 5 he VAN, FH /KU 2R,
TE7KR B T4, MU H R, SR SlE—H O
AL n, 7377w 18.2 g W 40.8% » mp 105~
106°C » SCARE mp 103~105CH,
2 1-(2,4- R ARFED2-(1H-1, 2, 4- —M-1-38)
LTFECID Al 2%
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HUI122.3 ¢(0.10 moD# T /K & HiE 150
ml H, 7E K R A IR B R r b in N NaBH,
3.78 g(0.1 mol), N5, &4+t 1 h, 2R )5 T1
WA, R AR O 1 h, B SR, A
H,O 200 ml, #7 H &4 . KBEE0KR, 95% LI
S5t 11119.5 g WH 86.6%» mp 122T - TG
FOMT Cio HoFoN;0, i % : C 53.33, H
4.03, N 18.66; SEM{H%: C53.41, H4.11,
N 18.52.
3 1-5-1-(2,4- AR T 2-(1H-1, 2, 4- — -
1-55) AR £ (v 1 &

HUII1 22.5 (0.1 molD) X &AL WA 119 ¢
(1 molD) & T 250 ml Fdl K& BEIH 4, nF4 [ 3 4
4 h ), AW, 5% E P n 10%
NaHCO; A 208k, — & H e 3R L, R HL
T 7K BE  To7K B B AN 058, 25 50, In & ik
VA M HNO;, A7 A . 3 A E— A
AL, 191V 20.8 g W# 67.8%, mp 136.5
~138C - 7t & 7 1 Cyy HoCIF,N, O3, B 18
fH%: C39.17, H2.96, N 18.27; SEMI{H % :
C 39.03, H2.87, N 18.38,
4 1-[2-CKRFEHMBRFI2-(2,4- WA F) &
F1H-1,2, 4- = PMAHIR ER (V)

HUCRFE i IR 3 2 1.6 ¢(0.008 mol),
NaOH 1.3 g, % 75# 20 ml MK 5 ml, &G
Jei > BEFEFIA 1 hy A TV 2 g(0.0065 mol), 4
LN 4 h, N EE, [RICE AL INK 20 ml, &
Mk T L, I K B R A8 4, N HNOs, ATt E
(AR NI A, 377 2.1 g I®
82%, mp 110 ~ 111C. JC & 0 HT Cp5 Hyg
EN,O;S, BB {H%: C 51.77, H 4.09, N
14.21; SEMA{H%: C 51.65, H 4.03, N
14.10-

& 1~21 B EEE i

B BN R S T 2 AR, ot
EV AW SRt 3 i N o N PV )

UINESEERIE 78 Sl R AW
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SYNTHESIS AND ANTIFUNGAL ACTIVITIES OF
1- 2-L (SUBSTITUTED-PHENYL) METHYL JTHIO }
-2-(2,4-DIFLUOROPHENYL)ETHYL-1H-1,2,4-TRIAZOLES

Y] Zhous WN Zhang, JG Lus» K Li and ] Zhu

( Department of Medicinal Chemistrys College of Pharmacy
Second Military Medical University, Shanghai 200433

ABSTRACT Twenty-one 1-[ 2-L[ Csubstituted-phenyl ) methyl 1 thio 1-2-( 2, 4-difluorophenyl )
ethyl J-1H-1, 2, 4-triazoles were synthesized and 19 compounds are reported for the first time. Results
of biological tests in vitro showed that the antifungal activities of all title compounds were better than
or comparable to the activities of fluconazole. The antifungal activities of compounds 1~7 and 11~17
were better than or comparable to the activities of sulconazole. Compounds 1, 2 and 5 were 512 times
more active than sulconazole against epidermophyton floccosum; compound 5 was 32 times more active
against Candida albicans> compound 2 was 32 times more active against Sporotrichum schenckii s
compounds 2 and 14 were shown to be 64 and 32 times more active against Cryprococcus neoformans s
compounds 1 and 5 were 16 times more active against Aspergillus fumigatus .

KEY WORDS Triazoles; Antifungal activity





