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Synthesisand antifungal activity of 1-(1H-1, 2 , 4-tr iazole-1-yl) -2-( 2 , 4-diflu-
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ZHANG Jie-bing", DAN Zhi-gand’, CHA | Xiao-yur®, YU Shi-chong, QU Zhuo-liang', ZHOU Guo-hua (1 Institute of Drug and
Instrument, NanjingM ilitary A rea, Nanjing 210002, Ching 2 Depariment of Organic Chemistry, School of Phamacy, SecondM ili-
tary M edical U niversity, Shanghai 200433, China)

ABSTRACT Objective: Design and synthesisof novel triazle antifungal derivatives based on the structure of fluconazle M ethods

A 4-carboxylic ester substituted benzyl group introduced and a <eries title compounds synthesized A Il of them were confimed byM S,

"HNMR, etal The antifungal activitieswere al® evaluated against the eight tested pathogenic fungi  Results: Fifteen title compounds
were synthesized Al title compounds exhibited activity against fungi tested to some extent Campounds (1) , (2) and (3) exhibited
strong antifungal activities against eight fungi comparable o the control drug itraconazole except Aspergillus fumigatus Conclusions A
benzyl moiety with a group of shorter length substituted on 4-position is required for high activity.
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(IV) (V) (1-15)
R =1. -CHj; 2. -CH,CHg; 3. -(CH3) ,CH3; 4. -CH (CH3) 25 5. -(CH3) 5CH,
6. CH,CH (CH3) 2; 7. -CH, (CH,) 3CH3; 8. -CgHs; 9. 4-CICgH,; 10. 2-(C0OOCH;) CsH,
11. 4-(COOCH5) CgHy: 12. 4-CICgH,; 13. 3-NO, CHy; 14. 2-NO,CgH,; 15. 4-C(CH,) 3CsH,
1
22 1-(1H-1, 2, 4- -1- ) -2-(2, 4- ) - mL 8 h, ,
3-(N- ) 2- a6l 200 mL . 100mL x2 ,
, 14 1 g, 80. 8%
221 1-[-(2,4- ) -2, 3- 1-1H-1, 23 1-15 ( )a 30
2,4- () el g(1 mmo1) 30mL
, 57.3%,m p. 131 133 ( ;128 1 mmol 19, 24
129 ) h ) ) )
222 1-(1H1, 2, 4- -1- ) -2-(2, 4- (60 mL x3). , , ,
) -3-(N- )2 () 1-[-(2, 4- : ( - , 80
) -2, 3- ]1-1H-1, 2, 4- : 1, 1
( )21g, 10 mL, 20 mL, 300 , MS 'HNMR 1
1
Vé\N ¥ Y/\C}—muk
\=N ;
F
R (%) mp (/) MSM+1)* 'H NMR, (CDCly)
1 -CHj3 82 6 oil 443 66 7. 62,7 27(ss 2H, triamle-H) ,6 28-7. 43(m, 7H,Ar-H) ,3 93-4 00(d,
2H, triamle-CH,) ,3 39 (s 3H,-OCH3),2 98-3 10(dd, 2H, CH,), 2
502 95(dd, 2H, CH,) , 1 45(m, 1H, cyclopropane) , 0 15-0 36 (m, 4H,
cyclopropane)
2 -CH,CH; 85 4 oil 457. 63 7. 77,8 08(ss 2H, triamle-H) ,6 77-7. 93(m, 7H,Ar-H) , 4 42-4 52(d,
2H, triamleCH, ) , 4 34-4 40 (m, 2H,-OCH, ), 3 493 62 (dd, 2H,
CH,),3 00-3 42(dd, 2H, CH,), 1 94(m, 1H, cyclopropane) , L 38(t,
3H, CH3) ,0 12-0. 37 (m, 4H, cyclopropane)
3 -(CH,) ,CH3 78 3 oil 471 28 7. 77,8 08(ss 2H, triamleH) ,6 77-7. 94 (m, 7H,Ar-H) , 4 47-4 48(d,
2H, triamleCH, ), 4 26-4 30 (t, 2H,-OCH,), 3 00-3 60 (dd, 2H,
CH,),1 94(m, 1H, cyclopropane) 1L 75-1 84(m,2H,CH,) ,1 04(t,3H,
CH3),0 120 37(m, 4H, cyclopropane)
4 -CH(CH3), 70. 8 oil 471 47 7. 72,8 08(ss 2H, triamle-H) ,6 71-7. 88 (m, 7H,Ar-H) ,5 18(m, 1H, -

OCH) , 4 43-4 45 (d, 2H, triamle-CH,) , 3 43-3 58 (dd, 2H, CH,) , 2
95-3 36 (dd, 2H, CH,), 1 90 (m, 1H, cyclopropane) , 1 32 (d, 6H,
CH3),0 100 33(m, 4H, cyclopropane)
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5 -(CH,) 3CH3

6  -CH,CH (CH,),

7 -CH, (CH,) 3CH;

8 CgHs

9 4-CICgH,

10  2-(COOCH,;) CgH,

11  4-(COOCH3) CgH,

12 4NO,CgH,

13 3NO,CeH,

14 2NO,CsH,

15  4-C(CH3) 3CgH,

72 8

70. 5

719

80. 2

78 9

74 8

76. 2

8L 9

75 8

69. 7

715

oil

oil

oil

113-115

134-136

oil

oil

oil

oil

oil

125-127

485 32

485 64

499 91

505 23

539, 79

563 62

563 46

550 34

550. 68

550. 57

561 29

7. 75,8 10(ss 2H, triamle-H) , 6 75-7. 93(m, 7H,Ar-H) , 4 46-4 47(d,
2H, triamle-CH,) ,4. 27(t,2H,-OCH,) 3 44-3 58(dd, 2H, CH,) , 3 03-
3 39(dd,2H,CH,) , 1 94(m, 1H, cyclopropane) , L 72(m,2H,CH,) , 1

46(m,2H,CH,) ,0 95(t,3H,CH3) ,Q 16-0. 33(m, 4H, cyclopropane)

7. 75,8 10(ss 2H, triamleH) , 6 75-7. 96 (m, 7TH,Ar-H) , 4 45-4 47(d,
2H, triamle-CH,) , 4 10 (d, 2H, OCH,) , 3 47-3 63 (dd, 2H, CH,) , 3
03-3 39(dd, 2H,CH,) ,2 05(m, 1H,CH) , 1 94 (m, 1H, cyclopropane) ,
1 02(d,6H,CH3), O 15-0 34(m, 4H, cyclopropane)

7. 75,8 06(ss 2H, triamle-H) ,6 75-7. 91(m, 7H,Ar-H) , 4 45-4 47(d,
2H, triazole-CH, ) ,4. 30(t,2H, OCH,) 3 41-3 61(dd, 2H, CH,) , 3 02-
3 40(dd, 2H, CH,) , 1 95(m, 1H, cyclopropane) , L 75(m, 2H, CH,) 1

40(m,4H,CH,) ,0 91(t,3H,CH3),Q 10-0. 35(m, 4H, cyclopropane)

8 08(m, 3H, triamwle-H,Ar-H) , 7. 78(s 1H, triamle-H) , 6 78-7. 59 (m,
10H, ArH), 4 48-4 50 (d, 2H, triamleCH,), 3 55-3 64 (dd, 2H,
CH,),3 06-3 41(dd, 2H,CH,) , 1 95(m, 1H, cyclopropane) , 0. 12-0. 39
(m, 4H, cyclopropane)

8 08(m, 3H, triamwle-H,Ar-H) , 7. 78(s 1H, triamle-H) , 6. 78-7. 59 (m,
9H,Ar-H) , 4 48-4 50(d, 2H, triamle-CH,) , 3 56-3 68(dd, 2H, CH,) ,
3 06-3 44(dd, 2H, CH, ), 1 97 (m, 1H, cyclopropane) , 0. 15-0. 37 (m,
4H, cyclopropane)

8 09(m, 4H, triamle-H,ArH) ,7 78 (s 1H, triamle-H) , 6 79-7. 61 (m,
8H,ArH),4 48-4 50(d, 2H, triamle-CH,) , 3. 73(s 3H,CH3) ,3 55-3

67(dd,2H, CH,), 3 06-3 45 (dd, 2H, CH,), 1 97 (m, 1H, cyclopro-
pane) , 0 16-0. 40(m, 4H, cyclopropane)

8 11(m,5H, triamle-H,ArH) ,7 79(s 1H, triamle-H) , 6 79-7. 59 (m,
8H,ArH) ,4 48-4 51(d, 2H, triamle-CH,) , 3 75(s 3H,CH3) ,3 56-3

68(dd,2H, CH,), 3 06-3 44 (dd, 2H, CH,), 1 96 (m, 1H, cyclopro-
pane) , 0. 13-0. 37 (m, 4H, cyclopropane)

8 32(d,2H,ArH) ,8 08(m, 3H, triamle-H,Ar-H) ,7 79(s 1H, triamle-
H),6 79-7. 59(m, 7H,ArH) , 4 48-4 51(d, 2H, triazoleCH,) , 3 58-3

70(dd,2H, CH,), 3 06-3 44 (dd, 2H, CH,), 1 97 (m, 1H, cyclopro-
pane) , 0. 15-0. 37 (m, 4H, cyclopropane)

8 15(m, 4H, triamle-H,ArH) , 7 79(s 1H, triamle-H) , 6 78-7. 63 (m,
8H,ArH), 4 48-4 52 (d, 2H, triamleCH,), 3 58 - 3 70 (dd, 2H,
CH,) ,3 06-3 44(dd, 2H,CH,) ,1 96(m, 1H, cyclopropane) , 0 13-0. 40
(m, 4H, cyclopropane)

8 12-8 14(d,1H,Ar-H),8 08(m,3H, triamle- H,ArH) ,7 79(s 1H,
triamle-H) , 6 79-7. 71 (m, 8H, ArH) , 4 49 - 4 51 (d, 2H, triamle-
CH,),3 573 68(dd, 2H, CH,) , 3 06-3 45(dd, 2H, CH,), 1 97 (m,
1H, cyclopropane) , 0. 16-0. 40 (m, 4H, cyclopropane)

8 08(m, 3H, triamle-H,Ar-H) ,7. 79(s 1H, triamle-H) , 6 79-7. 59 (m,
9H,ArH) ,4 49-4 51(d, 2H, triamleCH,) , 3 54-3 67 (dd, 2H, CH,) ,
3 06-3 44 (dd, 2H, CH,), 1L 97 (m, 1H, cyclopropane) , 1L 35(s, 9H,
CH3) 0 15-0. 37 (m, 4H, cyclopropane)

8

(candida albicans C. alb) ATCC76615
(candida parapsilosis, C. par)

(Candida tropicalis, C. tro)
coccus neoformans, C. neo) ATCC32609;

(Trichophyton rubrum, T. rub)

(M icrosporum gypseum, M. gyp) ;

(Fonsecaea canpacta, F can) ;

gillus fumigatus, A. fum)

(Crypto-

(Asper-

( Fluconazole, FCZ) (' Itraconazole,
IC2) (Terbinafine, TRB) B
(Am photericin B, AMB) NCCLS
(7]
, 80%
(M ICq )
M ICqo :
M ICq 64 mg/L

“ >64mg/L” ;M ICg
, , “ <0 000 24 mg/L”
2
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tablets on gastric retention time [J]. Int Pham J, 1987, 35: 187.

2 [MICe G g/mL) ]
C alb M. gyp C neo F_com C to C par T rub A. fum
1 0 0156 0 0156 0 25 0 25 0 25 0 062 5 0 062 5 >64
2 Q0 062 5 Q0 062 5 0 25 0 25 1 0 25 Q0 062 5 >64
3 Q0 125 Q25 1 0 25 1 0 25 Q0 125 >64
4 Q25 Q25 1 1 16 025 1 >64
5 Q25 Q25 4 1 4 1 1 >64
6 0 0156 1 4 0 25 16 1 1 >64
7 0 062 5 0 062 5 4 1 64 4 0 25 >64
8 0 25 1 1 4 16 0 062 5 16 >64
9 Q 25 1 1 4 >64 1 1 >64
10 1 1 4 1 64 4 16 >64
11 0 062 5 Q25 1 1 16 0 25 4 >64
12 1 1 4 1 >64 1 4 >64
13 1 Q25 1 1 >64 4 4 >64
14 1 1 4 4 >64 >64 16 >64
15 1 4 1 4 >64 16 4 >64
FCzZ Q25 1 1 1 16 1 4 >64
ICz Q0 062 5 Q0 062 5 025 025 05 0 125 Q 125 >64
TRB 1 4 0 25 0 25 16 0 25 0 062 5 >64
AMB Q 25 8 2 2 8 2 2 64
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