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Synthesis and antifungal activity of 1-( 1H-1,2, 4-triazole-1-yl ) -2-( 2, 4-diflu-
oroph-enyl ) -3-( N-cycloproyl-N-benzyl-amino ) -2-propanols
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[ Abstract |

By introduction of 4-carboxylic ester substituted benzyl group as side chain, a series of title compounds were synthesized. All of them

Objective To study the antifungal activity of triazole alcohols which introduce isopropyl as side chain. Methods

were confirmed by MS, 'H-NMR, et al. The antifungal activities were also evaluated against eight tested pathogenic fungi. Results
Fourteen title compounds were synthesized. All title compounds exhibited activity against tested fungi to some extent. Compounds (1)
and (2) exhibited stronger antifungal activities against eight fungi except Aspergillus fumigatus than the control drug of itraconazole.
Conclusions The introduction of 4-carboxylic ester substituted benzyl group as side chain was beneficial to improve their antifungal
activity. The shorter in the side chain , the better of the antifungal activity.

[ Key words ]

azoles ;chemical synthesis ;antifungal activity

UTAER R T IR B R AT
2N R0 A9 A P LA R S IR AT, TR
PRI SR BT =2 2 R BT A R I
PRI B o )iz 10— S8 B B 25 ), 1Rk 24
Wy S W S T T R R R L T R ) — R 2
Y1, ER T R MR BT R 25 WA A5 R R
DR i ek P o8 T A T 25 P )R A H g SR
e PR 38 D)7 L e R AR T R R 4 B
UL/ N EOL Y/

it — R =BT ELE AL B W) A ROR
F A SO U AL 5 W0 1 50 R 1 T ML A K iy

[(E2WB] EZRHABEELS WA (20972188), LigliRlZ&
TP Ak B 4 4 T (09421976700 ) , I i T S 2R B H
(B906).

[(EERN]  EUAKIE(1983-) , B, W A58 4. E-mail ; yyz19830714
@ 163. com.

[BiEE] Rl Tel; (021) 81871225, E-mail; wuqy6439@ so-
hu. com.

WIF G BRI 45 SR 5 DLGRURE N S AL B
JFPR AR 255 AT — e IR RUEE R FE RN 2, 4- TR
FGEH , GIA RN EL, A R Y 25 [ 4 AU G 9 24
W) 55 HO B M7 A5 Tyr 118 Met 306, Leu 376 Fi1 Ala
114 Z5FRHE 0 B K AH BAE ], 4 s Pt B RS PE /i
W gE ) & B B4 A R T v B A O
Pk, B AR AL 5 1A 4 A7 5% B2 TR AR 1 R B0
SR, R SN i el AR A P i AL
PRI, Ak Wt B, EE RIS
BT 14 AR VL SCRR R 9 1-(1H-1, 2, 4-=mg-1-
Hy-(2, 4-TFE AR 3-BuUt2-NEERL AW, H
A GG s Ze i 1,

1 (EEF0KH

15 &5 Yamato model MP-21 45 550 & 4Y (1R E
RAREIE ) MAE 5 Bl FH 22848 1100 BB ASO 22
wE L I S % Varian Inova<400 %Y A% fif 2 4R 1Y



PR AR 2011 4R 9 H 25 HEE 29 B3 S5 )
Journal of Pharmaceutical Practice,Vol.29, No.5,September 25,2011 359

(CDCly AEH, TMS ANAR) W, TR W&,

a b c Br,
COOH » » COOR ————p COOR

(1) (1) (I

(0] OH Y OH Y
o ol e PR
\=N F d \=N F e \=N F
‘CH:SOH ——F=—Pp _
F F F

(V) (V) (1-14)

R=1.-CH; ;2. -CH,CH; ;3. -(CH, ), CH; ;4. -CH(CH; )5 ;5. -(CH, ) ;CH, ;6. -CH, CH(CHj; ), ;7. -CH, (CH, ) ; CH; ;8. -C4 Hs ;
9.4-CIC¢H, ;10.2-( COOCH; ) C¢H, ;11.4-( COOCH; ) C¢H, ;12. 4-NO, C¢ H, 513.3-NO, CgH, ;14. 2-NO, C4 H,
E1 BEiMEEYHRERRE
FUBE 4444 : (a) SOCL,, reflux, 4 h; (b) ROH, CH,Cl,, 0°C;; (¢)NBS, CCl,, hv, 6 h; (d) CH;CH,OH, Ei,N, 3R,
(e) HAAI, CH,CN, K,CO,,

FRERIV 21.0 g, RN K 10 ml, =2 1% 20 ml, £ &

2 AHEMER N . e A e
A £ 300 ml FPREFEIN AT 8 b, SN S8 2R BRTA

2.1 FRAEFPBALENMFE B EH
FRHE 5.0 g, N A PO ALK 30 ml, ik hn A ml i,
JERE A R S AR F B, SR 5 At AL N
REEIABIE 6.3 ¢, M1 4 h,&H#), i uk, 281,15
R EER A 7.0 g,mp 61 ~62 C (SCHRS .58 ~
59 C), He I MeawREE R,

2.2 1-[-(2, 4-=HFEHL)2, 3-FRAAAL]-1H-1, 2,
4-= e Freapm IV 69oaR  SHSGRS Fika,
WK 57.3% ,mp 131 ~133 °C (S3CHK'® ;128 ~129 C) ,
2.3 1-(1H-1,2, 4-=vk_1-%)2-(2, 4-= @A %
E)Y3-(N-FARE)2-BEVeg o) 1-[-(2, 4-—
FORRL) 2, 3-ME NI -1H-1, 2, 4-= 1 I B ik

H 2R Tk 200 ml ZEHL, 7K 100 ml x 2 P&, TC/K R
FR N 11, 25 BR R O TR, 15 2R 729 14,1 g,
W% 80.8% .

2.4 BAFtLEH1-14 895K BUEE®V 0.3
g (1.0 mmol ) ¥ T &N 30 ml Hr, him A XS iR HH 2
AR HEE 1.0 mmol LA KARFRER 1.0 g, T
FPERN 24 h, RMZEHR)E, S8, a4 Ew%, H &
M2 LR HEH (60 ml x3) . & IF & O, TC/K Bl IR
BTHR R UE e 4, R R o B (R TR O -
HEE AL 80 : 1, Hinfb & 1, HEHIR
&Y ik A N, HEh# 2R I MS Al
H NMR Zds W3 1,

®1 ALEYRIRER B U R

compd  yield( %) mp/°C MS(M+1) *

"H NMR, 8(CDCly)

v 93.0 oil 348.05 8.04 (1H, s, triazole-H ), 7.71(1H, s, triazole-H ), 6.95-7.32 (3H, m, Ar-H) , 4.28-
4.60 (2H, d, J=14.2 Hz, wiazole-CH,-) , 2.77-3.12 (2H, d, J=13.2 Hz, CCH,N ),
2.65 (1H, m, NCH), 0.80-0.93 (6H, d, J=6.6 Hz, 2 x CH;)

1 82.6 95.2~96.6 445.18 8.07 (1H, s, triazole-H ), 7.90-7.92 (2H, m, Ar-H), 7.77 (1H, s, triazole-H ), 6.72-
7.49 (5H, m, Ar-H), 4.364.51 (2H, d, J=14.4 Hz, triazole-CH,-), 3.90 (3H, s,
OCH;), 3.32-3.49 (2H, d,J =14.0 Hz, Ar-CH,-), 2.84-3.09 (2H, d, J=13.2 Hz,

CCH,N ), 2.62 (1H, m, NCH), 0.83-0.90 (6H, d, J=6.8 Hz, 2 x CH,)

2 85.4  122.9~124.3 459.19  8.07 (1H, s, triazole-H ), 7.90-7.92 (2H, m, Ar-H), 7.76 (1H, s, triazole-H ) , 6. 69-
7.53 (5H, m, Ar-H), 4.394.51 (2H, d, J=14.8 Hz, triazole-CH,-) , 4.334.37 (2H,
m, OCH,), 3.31-3.48 (2H, d, J=14.0 Hz, Ar-CH,- ), 2.84-3.08 (2H, d, J=13.2
Hz, CCH,N ), 2.602.63 (1H, m, NCH), 1.36-1.40 (3H, 1, CH,CH; ), 0.820.89

(6H, d, J=6.8 Hz, 2 x CH,)
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8.08 (1H, s, triazole-H ), 7.92-7.94 (2H, m, Ar-H), 7.77 (1H, s, triazole-H ) , 6.70-
7.54 (5H, m, Ar-H), 5.34 (1H, s, OH), 4.384.52 (2H, d, J=14.8 Hz, triazole-
CH,-), 4.264.29 (2H, t, OCH,), 3.32-3.50 (2H, d, J=14.0 Hz, Ar-CH,- ), 2.85-
3.09 (2H, d, J=13.2 Hz, CCH,N ), 2.61-2.65 (1H, m, NCH), 1.76-1.82 (2H, m,
OCH,CH," ), 1.01-1.05 (3H, t, CH,CH5 ), 0.83-0.90 (6H, d, J=6.8 Hz, 2 xCH;)

8.09 (1H, s, triazole-H ), 7.90-7.92 (2H, m, Ar-H), 7.77 (1H, s, triazole-H ), 6. 71-
7.51 (5H, m, Ar-H), 5.22-5.25 (1H, m, OCH) , 4.384.52 (2H, d, J=14.8 Hz, tria-
zole-CH,-) , 3.30-3.49 (2H, d, J=14.0 Hz, Ar-CH,- ), 2.85-3.08 (2H, d, J=13.2
Hz, CCH,N ), 2.62 (1H, m, NCH), 1.35-1.37 (6H, m, OCH(CH; ),), 0.82-0.90
(6H, d, J=6.8 Hz, 2 xCH;)

8.08 (1H, s, triazole-H ), 7.91-7.93 (2H, m, Ar-H), 7.77 (1H, s, triazole-H ), 6.70-
7.54 (5H, m, Ar-H), 5.33 (1H, s, OH), 4.384.52 (2H, d, J=14.8 Hz, triazole-
CH,-), 4.304.33 (2H, t, OCH,), 3.31-3.49 (2H, d, J=14.0 Hz, Ar-CH,- ), 2.85-
3.08 (2H, d, J=13.2 Hz, CCH,N ), 2.61-2.64 (1H, m, NCH), 1.73-1.78 (2H, m,
OCH,CH," ), 1.45-1.53 (2H, m, CH,CH," CH;), 0.96-1.00 (3H, t, CH,CH;" ), 0.83-
0.90 (6H, d, J=6.6 Hz, 2 xCHjy)

8.08 (1H, s, triazole-H ), 7.92-7.94 (2H, m, Ar-H), 7.77 (1H, s, triazole-H ), 6.72-
7.52(5H, m, Ar-H), 5.34 (1H, s, OH), 4.384.52 (2H, d, J=14.8 Hz, triazole-
CH,-), 4.094.11 (2H, d, OCH,), 3.31-3.49 (2H, d, J=14.0 Hz, Ar-CH,- ), 2.85-
3.08 (2H, d, J=13.2 Hz, CCH,N ), 2.61-2.65 (1H, m, NCH), 2.06-2.09 (1H, m,
CH,CH" ), 1.01-1.03 (6H, d, J=6.4 Hz, CH,CH(CH; ),), 0.83-0.90 (6H, d, J=
6.8 Hz, 2 xCHy)

8.08 (1H, s, triazole-H ), 7.91-7.93 (2H, m, Ar-H), 7.77 (1H, s, triazole-H ) , 6.70-
7.54 (5H, m, Ar-H), 5.35 (1H, s, OH), 4.384.52 (2H, d, J=14.8 Hz, triazole-
CH,-), 4.294.32 (2H, t, OCH, ), 3.31-3.50 (2H, d, J=14.0 Hz, Ar-CH,- ), 2.85-
3.09 (2H, d, J=13.2 Hz, CCH,N ), 2.62-2.65 (1H, m, NCH), 1.73-1.80 (2H, m,
OCH,CH," ), 1.37-1.45 (4H, m, CH2(CH," ),CH;), 0.83-0.95 (9H, m, 3 xCHj;)

8.07-8.09 (3H, m, triazole-H, Ar-H), 7.79 (1H, s, triazole-H) , 6.72-7.56 (10H, m,
Ar-H), 5.32 (1H, s, OH), 4.404.55 (2H, d, J = 14.4 Hz, triazole-CH, ) , 3.36-3. 55
(2H, d, J=14.4Hz, Ar-CH,-), 2.87-3.11(2H, d, J=14.0 Hz, CCH,N-), 2.64-2.67
(1H, m, NCH), 0.86-0.92 (6H, d, J=6.8 Hz, 2 x CH,)

8.05-8.08 (3H, m, triazole-H, Ar-H), 7.78 (1H, s, triazole-H), 6.73-7.54 (9H, m,
Ar-H), 5.29 (1H, s, OH), 4.394.55 (2H, d, J=14.0 Hz, triazole-CH, ), 3.37-3.55
(2H, d, J=14.0 Hz, Ar-CH,-) , 2.87-3.12 (2H, d, J=14.0 Hz, CCH,N-) , 2.64 (1H,
m, NCH), 0.87-0.93 (6H, d, /J=6.4 Hz, 2 xCH;)

8.05-8.12 (3H, m, triazole-H, Ar-H), 7.79 (1H, s, triazole-H), 6.73-7.62 (9H, m,
Ar-H), 5.35 (1H, s, OH), 4.404.55 (2H, d, J =14.4 Hz, triazole-CH,) , 3.75 (3H,
s, OCH;), 3.36-3.55 (2H, d, J=14.4 Hz, Ar-CH,-), 2.88-3.11 (2H, d, J=14.0 Hz,
CCH,N-), 2.69 (1H, m, NCH), 0.86-0.93 (6H, d, /J=6.8 Hz, 2 xCH;)

8.07-8.13 (4H, m, triazole-H, Ar-H), 7.79 (1H, s, triazole-H), 6.73-7.56 (8H, m,
Ar-H), 4.394.55 (2H, d, J = 14.0 Hz, triazole-CH, ), 4.284.31 (2H, t, OCH,),
3.37-3.55 (2H, d, J=14.0 Hz, Ar-CH,-), 2.87-3.12 (2H, d, J=14.0 Hz, CCH,N-) ,
2.63-2.66 (1H, m, NCH), 1.78-1.83 (2H, m, OCH,CH," ), 1.02-1.06 (3H, t, J =
8.0 Hz, CH,CH; ), 0.86-0.95 (6H, d, J=6.8 Hz, 2 x CH,)

8.06-8.33 (5H, m, triazole-H, Ar-H), 7.79 (1H, s, triazole-H) , 6.73-7.56 (7H, m,
Ar-H), 5.24 (1H, s, OH), 4.394.56 (2H, d, J=14.0 Hz, triazole-CH, ) , 3.40-3. 56
(2H, d, J=14.4 Hz, Ar-CH,-), 2.87-3.12 (2H, d, J=14.0 Hz, CCH,N-), 2.62-2.65
(1H, m, NCH), 0.78-0.91 (6H, d, J=6.8 Hz, 2 x CH;)

8.07-8.17 (3H, m, triazole-H, Ar-H), 7.79 (1H, s, triazole-H), 6.75-7.63 (9H, m,
Ar-H), 5.28 (1H, s, OH), 4.394.56 (2H, d, J=14.4 Hz, triazole-CH, ) , 3.40-3.57
(2H, d, J=14.4 Hz, Ar-CH,-) , 2.87-3.13 (2H, d, J=14.0 Hz, CCH,N-) , 2.64 (1H,
m, NCH), 0.84-0.93 (6H, d, J=6.8 Hz, 2 xCHj;)

8.12-8.14 (3H, m, triazole-H, Ar-H), 7.79 (1H, s, triazole-H), 6.74-7.72 (9H, m,
Ar-H), 5.31 (1H, s, OH), 4.404.56 (2H, d, J=14.4 Hz, triazole-CH, ) , 3.37-3.56
(2H, d, J=14.4 Hz, Ar-CH,-), 2.88-3.11 (2H, d, J=14.0 Hz, CCH,N-), 2.65-2.68
(1H, m, NCH), 0.840.93 (6H, d, J=6.8 Hz, 2 x CH,)

3

MERE MRS

PRIMIDPASC G 8 i S 56 L P PR AR - 11 BR 1A ton rubrum, T. rub) 41 & FE/INELF TR ( Microsporum
( Candida albicans, C. alb) ATCC76615 | i1 *F i & Bk gypseum M. gyp) ; B 35 (0 ELIH ( Fonsecaea compac-
B ( Candida parapsilosis , C. par) T S ERE ( Candi- ta,F. com) ; TE M0 B A ( Aspergillus fumigatus , A.

da tropicalis, C. tro) i A= B ERE ( Cryptococcus neo-
formans , C. neo) ATCC32609 ; £1. {4 B J# [ ( Trichophy-
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T HEZ54) . SRR (fluconazole , FCZ) H 1l B
8 (itraconazole ,1CZ) BF ELZ5W5 ( terbinafine , TRB) 1
WiPE#E R B (amphotericin B, AMB)

K JHEE NCCLS 77 19 b 1 1k i 2 T B
P S 88 Jy U IR A S B B A DL B bRk
A WA T B 80 % A K R Ik BE A M ) W

fum)

L (MICyy ) o 4254 MIC, {5 #8330 22 e
TR, H LT ik T g0t . MIC, (i & T e
W ¥ 64 wg/ml Bf iR > 64 pg/ml” ; MIC, {6 N
B AR R B B e R AR MR B LA I SR IR, 3
F“<0.000 24 wg/ml” PRS0 EE I M 3 £
PR 2,

2 BHRULEDHEIMNIERFE] MIC,, (pg/ml) ]

compd C. alb M. gyp C. neo F. com C. tro C. par T. rub A. fum
1 0.062 5 0.062 5 0.003 9 0.25 0.062 5 0.25 1 > 64
2 0.25 0.062 5 0.25 1 0.062 5 1 0.25 > 64
3 0.25 1 1 1 0.25 1 1 > 64
4 1 0.25 1 1 0.25 1 16 > 64
5 1 0.25 4 4 4 4 64 > 64
6 0.25 1 1 4 4 0.25 4 > 64
7 1 1 1 4 4 4 16 > 64
8 1 1 1 4 4 4 16 > 64
9 1 1 1 16 1 4 16 > 64
10 1 1 1 16 1 4 4 > 64
11 1 1 0.25 4 4 1 16 > 64
12 4 4 16 > 64 16 16 16 > 64
13 1 4 16 16 4 > 64 > 64 > 64
14 0.25 1 4 16 4 4 16 > 64
FCZ 0.25 1 1 1 16 1 4 > 64
ICZ 0.062 5 0.062 5 0.25 0. 0.5 0.125 0.125 > 64
TRB 1 4 0.25 0. 16 0.25 0.062 5 > 64

AMB 0.25 8 2 2 8 2 2 64

bloodstream infections in United States hospitals; a three —
4 itig

I P S SR SR ] AS PR BT B Y 14
A H AR Y X0 BT i B R B T — s A
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