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Synthesisand antifungal activity of 1-( 1H -1, 2, 4-tr mzole-1-yl) -2-( 2, 4-difluoro-
phenyl) -3-(N -cycloproy|N -benzyl-am no) -2-propanols
WU Wei-fengt, YANG zhi-hu?, DAN Zhi-gang', XUE Yun-yun*, HU Hong-gang', CHA I Xiao-yun', YU Shi-chond', WU Qiu-ye'

(1. Deparment of Organic Chemistry, School of Phamacy, Second Military Medical University, Shanghai 200433, Ching
2. Deparment of Phamcy, Air force general hogital , Beijing 100142, China)

ABSTRACT Objective:Design and synthesisof novel triazole antifungal derivatives based on the structure of fluconazmle M ethods
A cyclohexyl group introduced and a <eries title canpounds synthesized A Il of them were confimed byM S, ITHNMR, et al The anti-

fungal activitieswere al®© evaluated against the eight common pathogenic fungi

Reaults Eleven title compoundswere synthesized

Some of the title compounds exhibited activity against fungi tested b same extent Conclusion: A cyclohexyl group introduced o the

side chain affected the antifungal activity.
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; 1100 ;
Bruker Secmpin AC-P300
(coel ,MS )
21 2- 2,4+ (2)
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.46 5 ) (3) ! . A2 5%,
22 2,4~  2-(1H-1,2,4-  -1- ) mp104 106 ( 7:103 105 )
=N
; Cl (6] r,N‘NH NVN (0] .
CICH:COCI F N~ F (CH:OS'T"  CHSOH
AICL K:CO; NaOH -
F F F E ]
1 2 3
= =N _OH =N M —xR
1\{_ r 0 D—NHZ N/_ ' 1\/1_ N N .
N N g RX % E \ 7/
. "CHSOH  goH BN B CH:CN,K:COs
F
L F
4 5 6a-k

R =6a -H; 6h 4-CH3; 6¢ 4-F; 6d 3-F; 6e 2-F; 6f 4-Cl, 6g 3-Cl; 6h 2-Cl; 61 4Br; 6] 4NO,; 6k 4-COOCH;3

1
23 1-[-(2 4- ) 2, 3- 1-1H-1, 2, , 13 5 g, 77 4%
4- (4) n 25 6 ak (5)
, 56 7%,m p 131-133  ( (7. 128-  0.30g(1 mmol) 3omL 1.2
129 ) mmol 1g, 24 h
24 1-(1H-1, 2, 4- -1- ) -2-(2, 4- ) - , , , (60 mL x3)
3-(N- )2- (5) 1-[-(2, 4- ) , ) ,
) -2, 3- 1-1H-1, 2, 4- (4) ( - , 80: 1),
21 g, 10 mL, 20 mL, 300 mL 6a 6b-k
8 , , , MS ‘HNMR
200 mL , 100mL x2 , 1
1
/=N‘ o | =X R
A NN\ Y
F
R (%) m p. / MSM +1) * 'H NMR, (CDCly)
6a H 67. 5 74 6-77. 1 427 22 6 70-7. 66 (10H,m,ArH), 4 604 72 (2H, dd, J =15 OHz triamleCH,"),

4,064 25 (2H, dd, J =14 4Hz, ArCH,-), 3 06-3 17 (2H, dd, J =13 6Hz
CCH,N), 2 242 27 (1H, m, CH), 1 54-1 84 (4H, m, cyclohexyl-H), Q 97-
1 28 (6H, m, cyclohexyl-H )

6b 4-CH3 61 4 69 3-71 5 441. 24 8 05,7 75 (2H, ss, triamle -H), 6 71-7. 50 (7H, m, Ar-H), 5 52 (1H, s
OH), 4 324 41 (2H, dd, J =13 6Hz, triamleCH,-), 3 29-3 43 (2H, dd, J
=12 8Hz, ArCH,-), 2 86- 3 15 (2H, dd, J =13 8Hz, CCH2N), 2 31 (3H,
s CHz-), 2 052 11 (1H, m, CH), 1 52-1 79 (4H, m, cyclohexyl-H), Q 97-
1 26 (6H, m, cyclohexyl-H )

6¢c 4-F 68 3 75 9-78 1 44521 8 06,7 76 (2H, ss, triamle -H), 6 73-7. 60 (7H, m, Ar-H), 5 62 (1H, s
OH), 4 334 47 (2H, dd, J =14 2Hz, triamleCH,-), 3 29-3 46 (2H, dd, J
=13 4Hz, ArCH,-), 2 84-3 15 (2H, dd, J =13 8Hz, CCH,N), 2 03-2 08
(1H, m, CH), 1 53-1 80 (4H, m, cyclohexyl-H ), Q 95-1 11 (6H, m, cyclo-
hexyl-H )
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(%) mop / MSM +1) *

'H NMR, (CDCly)

6d 3-F 57. 8 73 6-75 8 445 21

6e 77.5-78 9 445 21

6f 4-Cl 61 7 80 281 8 461 18

3-Cl 53 9 82 784 3 461 18

69

6h 2Cl 55 4 814-831 461 18

6i 4Br 58 1 85 2-87. 7 505 13

4NO, 50 6 90 7-92 2 472 21

6k  4-COOCH; 59 6 83 7-85 6 485 23

8 05,7 76 (2H, ss triamle -H), 6 71-7. 52 (7H, m, Ar-H), 5 66 (1H, s
OH), 4 33-4 47 (2H, dd, J =14 2Hz triamleCH,-), 3 30-3 47 (2H, dd, J
=13 7Hz, ArCH,-), 2 83-3 15 (2H, dd, J =14 2Hz, CCH,N), 1 99-2 08
(1H, m, CH), 1 52-1 80 (4H, m, cyclohexyl-H ), Q 96-1 33 (6H, m, cyclo-
hexyl-H )

8 04,7 75 (2H, ss triamle -H), 6 70-7. 51 (7H, m, Ar-H), 5 34 (1H, s
OH), 4 31-4 45 (2H, dd, J =14 2Hz, triamleCH,-), 3 36-3 58 (2H, dd, J
=13 8Hz, ArCH,-), 2 86-3 16 (2H, dd, J =14 OHz, CCH,N), 2 00-2 07
(1H, m, CH), 1 52-1 82 (4H, m, cyclohexyl-H ), O 95-1 26 (6H, m, cyclo-
hexyl-H )

8 06,7 76 (2H, ss triamle -H), 6 72-7. 49 (7H, m, Ar-H), 5 19 (1H, s
OH), 4 33-4 48 (2H, dd, J =14 4Hz, triamleCH,-), 3 27-3 46 (2H, dd, J
=13 8Hz, Ar-CH,-), 2 86-3 14 (2H, dd, J =14 2Hz, CCH,N), 2 02-2 08
(1H, m, CH), 1 53-1 79 (4H, m, cyclohexyl-H), Q 95-1 26 (6H, m, cyclo-
hexyl-H )

8 05,7 77 (2H, ss, triamleH), 6 71-7. 58 (7H, m, ArH), 5 64 (1H, s
OH), 4 33-4 48 (2H, dd, J =14 2Hz, triamleCH,-), 3 26-3 49 (2H, dd, J
=14 OHz, ArCH,-), 2 85-3 16 (2H, dd, J =14 4Hz, CCH,N), 2 04-2 10
(1H, m, CH), 1 54-1 80 (4H, m, cyclohexyl-H ), Q 88-1 33 (6H, m, cyclo-
hexyl-H )

8 01,7 74 (2H, ss triamle-H), 6 67-7. 42 (7H, m, ArH), 4 29-4 41 (2H,
dd, J =14 OHz triamleCH,-), 3 42-3 70 (2H, dd, J =13 8Hz, ArCH,-),
2 86-3 19 (2H, dd, J =14 OHz, CCH,N), 1 962 01 (1H, m, CH), 1 53-1
86 (4H, m, cyclohexyl-H ), Q 97-1 12 (6H, m, cyclohexyl -H )

8 08,7 78 (2H, ss triamle-H), 6 72-7. 48 (7H, m, Ar-H), 4 33-4 49 (2H,
dd, J=14 OHz triamle-CH,-), 3 20-3 44 (2H, dd, J =13 8Hz ArCH,-), 2
84-3 12 (2H, dd, J=14 2Hz, CCH,N), 1 98-2 05 (1H, m, CH), 1L 54- 1
79 (4H, m, cyclohexyl-H) , Q 87-1 24 (6H, m, cyclohexyl-H )

8 09,7. 88 (2H, ss triamleH), 6 67-7. 58 (7H, m, ArH), 4 314 45 (2H,
dd, J =14 OHz, triamleCH,-), 3 22 46 (2H, dd, J =13 8Hz Ar-CH,-),
2 86-3 14 (2H, dd, J =14 2Hz, CCH,N), 1 992 08 (1H, m, CH), 1 55-
1 89 (4H, m, cyclohexyl-H), O 89-1 28 (6H, m, cyclohexyl-H )

8 05,7. 92 (2H, ss triamleH), 6 687. 90 (7H, m, Ar-H), 5 29 (1H, s
OH), 4 354 49 (2H, dd, J =14 2Hz, triamleCH,-), 3 91 (3H, s CH3-),
3 35-3 57 (2H, dd, J=13 6Hz ArCH,-), 2 88-3 17 (2H, dd, J =14 OHz,
CCH,N), 2 052 12 (1H, m, CH), 1 52-1 81 (4H, m, cyclohexyl-H), QO 95-
1 26 (6H. m. cyclohexyl-H )

8
(Candida albicans, C. alb) ATCC76615
(Candida parapsilosis, C. par)
da tropicalis, C. tro)
mans, C. neo) A TCC32609;
rubrum, T. rub)

644 g/mL “ >64H g/mL” ;M ICg,

“ < 0.000 244 g/mL”
2

(candi-

(Cryptococcus neofor-
( Trichophyton (

(M icrosporum gypse

2) .

un,M. ayp) ; (Fonsecaea canpacta, F , 6b
cam) ; (Aspergillus funigatus, A. fum) (a 254 g/mL) , 4 :6a 6e
( Fluconazole, FCZ) (0 25 g/mL) , 16
(Itraconazole, ICZ) (Terbinafine, TRB) ,
(3 6]

B (Amphotericin B, AMB)
NCCL S
8]
80%
(M ICy) M ICso
) : M ICy
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2 MIC, @ g/mL) ]

C alb M. gyp C tro E can C neo C par T. rub A. fun
6a 1 4 4 >64 1 16 0 25 >64
6b 1 4 0 25 >64 1 16 1 >64
6c 4 1 16 >64 4 16 1 >64
6d 1 1 1 >64 1 16 1 >64
6e 16 4 16 >64 1 16 0 25 >64
6f >64 1 64 >64 64 >64 >64 >64
69 >64 64 64 >64 64 >64 >64 >64
6h 4 >64 >64 16 16 >64 >64 >64
6i >64 16 >64 >64 >64 >64 >64 >64
6j 16 16 >64 >64 > 64 >64 >64 >64
6k >64 16 4 >64 >64 >64 >64 >64
FCz 0 25 1 1 1 16 1 4 >64
Icz 0 062 5 0 062 5 0 25 Q0 25 a5 0 125 0 125 05
TRB 4 4 0 0625 16 0 25 1 0 062 5 0 062 5

AMB 2 2 2 2 2 2 2 64
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