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[ABSTRACT] Objective: To study the antifungal activity of triazole alcohols by introducing N-butyl and substituted benzyl as
side chain. Methods: Fourteen title compounds were synthesized and characterized by ' H NMR, IR ,and LC-MS, The MICs of the
compounds were determined by in wvitro test using 8 clinical pathogenic fungi. Results; The title compounds exhibited potent
antifungal activities against nearly all fungi tested (except for Aspergillus fumigatus) , especially for the deep infection ones.
Compounds 6a, 6d, and 6j showed a 16-fold activity (with a MICg value of 0. 015 6 pg/ml) as that of fluconazole against
Microsporum gypseum . Compounds 6m and 6n showed a 128-fold activity (with a MICy value of 0. 003 9 pg/ml) as that of
fluconazole against Candida albicans ,and their activities were higher than those of other positive controls. Conclusion: The title
compounds with N-butyl and substituted benzyl all have antifungal activities.
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Fig 1 Synthetic route of title compounds
Conditions: (a) CICH,COCI, AICl3,50°C .5 h,in 80. 0% yield; (b)
CsHs;CH3,NaHCO; ,1H-1,2, 4-triazole, reflux,5 h,in 41. 7% yield;
(¢) C¢H;CH;3, (CH3)3SOI, NaOH, centylmethylammonium bromide,
60°C ,3 h;(d) CH3SO;H,0°C,1 h,in 52. 6% yield; (e) CH;CH,OH,
Et3N, N-butylamine, reflux, 6 h; ({) HCIl, in 78. 0% yield; (g)
CH;3CN, KI, K;COs3, substituted benzyl bromide, room tempreture,
5-6 h,in 50.0%-70.0% yield
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Tab 1 Physical data of target compounds

Compd m.p. 0/ ?Ql)d D\I/Iﬁrl\g% IRCem™) (1(‘,];[)]8%)}23

6a 71.4-73.6 61.6 401. 2 3105,3 085, 8.05(1H, s, triazole-H), 7. 72 (1H, s, triazole-H), 6. 74-7. 61 (8H, m.,
3063.2 957, Ar-H).5.42(1H. br, OH), 4. 35-4. 46 (2H. dd. J= 14. 4 Hz. triazole-
2 862,1 616, CH;-),3.29-3. 51(2H.,dd.J=13. 6 Hz, Ar-CH,-), 2. 83-3. 17(2H.,dd.
1497,1 272, J=13.6 Hz, CCH:N), 2. 25-2. 29 (2H, t, NCHs CH,CH:CH3), 1. 20-
1113,743 1.26(2H,m,NCH,CHy CH:CH3) ,1. 04-1. 13(2H.m,

NCH;CH;CH3¢ CH3),0. 73-0. 77(3H,t,CHj3)
6b 72.2-74.7 58.4 419. 2 3218.3 105, 8.06(1H, s, triazole-H), 7. 73 (1H, s, triazole-H), 6. 74-7. 61 (7TH, m,

3063,2 997,
2 854,1 637,
1518,1 433,
1042,955

6¢ 69.8-72.0 61.5 419. 2 3203,3 117,
3025,2 993,
2 824,1 615,
1547,1 426,
770,695

6d 71.4-73.1 66.8 419. 2 3187,3 112,
3005,2 965,
2822,1 657,
558,1 437,
1 062,789

—

Ge 73.3-74.9 67.5 435.1 3178,3 112,
3005,2 965,
2 822,1 657,
1558,1 437,
1 062,789

6f 72.9-74.5 66.1 435.1 178,3 106,
034,2 978,
853.1 627,
532,1 429,

1020,765

—N W W

Ar-H),5.37 (1H, br, OH), 4. 36-4. 50 (2H, dd, J = 14. 4 Hz, triazole-
CH;-),3.42-3. 55(2H,dd,J=13. 6 Hz, Ar-CH;-), 2. 84-3. 19(2H., dd,
J=14.0 Hz,CCH:N), 2. 23-2. 28 (2H, t, NCHs CH;CH;CHj3) . 1. 22-
1.27(2H,m,NCH,CHy CH,CH3),1. 03-1. 12(2H,m,

NCH;CH;CH3$ CH3),0. 73-0. 77(3H,t,CH3)

8.06(1H, s, triazole-H), 7. 74 (1H, s, triazole-H), 6. 74-7. 61 (7TH, m,
Ar-H),5.25(1H, br, OH), 4. 37-4. 51 (2H, dd, J= 14. 0 Hz, triazole-
CH»-),3.31-3.49(2H,dd,J=13. 6 Hz, Ar-CH;-), 2. 82-3. 17(2H. dd,
J=14.0 Hz, CCH:N), 2. 25-2. 29 (2H, t, NCHs CH;CH;CH3) ., 1. 20-
1.26(2H,m,NCH,CHs CH,CH3),1.05-1. 13(2H,m,

NCH,;CH,;CH3$ CH3) .0. 74-0. 78(3H,t.CH3)

8.06(1H., s, triazole-H) . 7. 73 (1H, s, triazole-H) , 6. 73-7. 60 (7H, m,
Ar-H).5.35(1H. br, OH), 4. 36-4. 49 (2H. dd. J= 14. 4 Hz. triazole-
CHz-).3.28-3.45(2H.,dd, J=13. 2 Hz, Ar-CH;-),2. 81-3. 15(2H.,dd,
J=14.0 Hz,CCH:N), 2. 23-2. 27 (2H, t, NCHs CH,CH;CH3) , 1. 20-
1.25(2H.m.NCH,CHs CH;CH3) ,1.03-1. 12(2H.m,

NCH,CH,CH3 CHj3) ,0. 73-0. 76 (3H,t,CHj3)

8.00(1H., s, triazole-H). 7. 71 (1H, s, triazole-H) . 6. 73-7. 55 (7H. m.
Ar-H).5.15(1H. br, OH), 4. 30-4. 44 (2H. dd. J= 14. 4 Hz. triazole-
CH:-),3.52-3. 63(2H,dd, J=14. 4 Hz, Ar-CH;-), 2. 81-3. 20(2H, dd,
J=13.2 Hz,CCH;N), 2. 23-2. 29(2H, t, NCHs CH,CH,CH3), 1. 26-
1.32(2H,m,NCH;CHs CH,CH3),1.02-1. 11(2H ,m,

NCH,CH,;CH# CH3),0. 73-0. 77(3H,t,CHj3)

8.05(1H, s, triazole-H), 7. 74 (1H, s, triazole-H), 6. 75-7. 59 (7H, m,
Ar-H),5.27 (1H, br, OH), 4. 37-4. 51 (2H, dd, J= 14. 4 Hz, triazole-
CH;-),3.30-3. 48(2H,dd,J=13. 6 Hz, Ar-CH;-),2. 81-3. 17(2H, dd,
J=14.0 Hz,CCH;N), 2. 26-2. 29 (2H., t, NCHs CH,CH;CH3), 1. 23-
1.27(2H,m.NCH,CHs CH,CHj3),1.06-1. 14(2H,m,

NCH;CH,CH3 CH3) ,0. 75-0. 79(3H,t,CH3)
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Compd m.p. /C ?ig/il;i [Dli(iﬁjir IR(ecm™ 1) (1(%13\:[)1%8
6g 75.8-77.6 58.3 435.1 3295,3 110, 8.06(1H, s, triazole-H) ., 7. 74 (1H, s, triazole-H) , 6. 74-7. 60 (7H, m,
3007,2 963, Ar-H),5.30 (1H, br, OH), 4. 37-4. 51 (2H, dd, J = 14. 0 Hz, triazole-
2 814,1 648, CHz-),3.30-3.45(2H,dd,J=13. 6 Hz, Ar-CH;-),2. 82-3. 16 (2H,dd,
1532.1 416, J=14.0 Hz, CCH:N), 2. 24-2. 27 (2H.,t, NCHs CH,CH2CH3), 1. 19-
1 003,780 1.26(2H,m.NCH,CHs CH,CH3),1.04-1. 13(2H,m,
NCH,CH;CH3# CH3),0. 74-0. 78(3H,t,CH3)
6h 73.2-75. 4 60. 2 479.0 3 165,3 100, 7.99(1H, s, triazole-H) . 7. 71 (1H, s, triazole-H), 6. 71-7. 53 (7H, m,
3014,2 982, Ar-H),5.20 (1H, br, OH), 4. 29-4. 44 (2H, dd, J = 14. 0 Hz, triazole-
2 836,1 657, CHz-).3.52-3. 63(2H.,dd.J=13. 6 Hz, Ar-CH;-),2. 81-3. 21(2H.,dd,
1539,1 413, J=14.4 Hz,CCH;N), 2. 25-2. 30(2H, t, NCHs CH,CH,CH3), 1. 26-
1 025,765 1.34(2H,m,NCH;CHs CH;CH3) ,1. 02-1. 11(2H ,m,
NCH;CH,;CH# CH3).0.73-0. 77(3H,t.CH3)
6i 69.6-71. 3 68.0 481.1 3120,3 067, 8.07(1H, s, triazole-H) , 7. 75 (1H, s, triazole-H), 6. 74-7. 59 (7TH, m,
3002,2 958, Ar-H),5. 28 (1H, br, OH), 4. 37-4. 51 (2H, dd, J= 14. 0 Hz, triazole-
2 843.1 616, CH;-),3.28-3. 43(2H,dd, J=14. 0 Hz, Ar-CH;-), 2. 82-3. 16 (2H,dd,
1572.1 495, J=13.6 Hz,CCH:N), 2. 23-2. 27 (2H, t, NCHs CH;CH;CH3) ., 1. 19-
1 070,847 1.26(2H,m,NCH;CHs CH>CH3),1.04-1. 15(2H,m,
NCH,CH;CHs CHs),0. 75-0. 78(3H, t,CH;)
6j 65.8-67.1 61.6 415. 2 3187.3 103, 7.97(1H, s, triazole-H), 7. 70 (1H, s, triazole-H), 6. 72-7. 50 (7TH, m,
3009,2 975, Ar-H),5.25(1H, br, OH), 4. 27-4. 37 (2H, dd, J= 14. 4 Hz, triazole-
2 808,1 644, CHz-),3.36-3.54(2H.,dd, J=13. 2 Hz, Ar-CH;-), 2. 83-3. 15(2H,dd,
1527.1 407, J=13.6 Hz, CCH:N), 2. 26-2. 29 (2H, t, NCHs CH,CH;CH3), 2. 23
1 030,748 (3H,s, Ar-CH3) . 1. 24-1. 32(2H, m, NCH;CHs CH,CH3), 1. 03-1. 12
(2H,m,NCH;CH,;CHs CH3) ,0. 74-0. 77(3H,t,CHj3)
6k 69.4-71.7 59.5 415. 2 3 205.3 117, 8.06(1H, s, triazole-H), 7. 72 (1H, s, triazole-H) , 6. 73-7. 60 (7H, m,
3003,2 985, Ar-H),5.41 (1H, br, OH), 4. 35-4. 45 (2H, dd, J= 14. 0 Hz, triazole-
2 800,1 638, CH;z-),3.26-3. 45(2H,dd, J=13. 2 Hz, Ar-CH;-), 2. 82-3. 15(2H,dd,
1534,1 414, J=14. 0 Hz, CCH:N), 2. 32 (3H, s, Ar-CH3), 2. 23-2. 27 (2H, t,
1029.,793 NCHy# CH,CH,CH3), 1. 21-1. 26 (2H, m, NCH,CH3 CH,CH3), 1. 04-
1.13(2H,m,NCH,;CH,;CHys CH3),0. 74-0. 77(3H,t,CH3)
61 70.2-72.3 54.1 446, 2 3105,2 984, 8.04(1H., s, triazole-H) . 7. 76 (1H, s, triazole-H) ., 6. 75-8. 14 (7H., m.
2 833,1 615, Ar-H),5.35(1H, br, OH), 4. 42-4. 57 (2H, dd, J= 14. 4 Hz, triazole-
1518.1 497, CHz-),3.49-3. 61(2H.dd, J=14. 4 Hz, Ar-CH;-),2. 85-3. 19(2H,dd,
1260,1 109, J=14.0 Hz,CCH;N), 2. 27-2. 31 (2H, t, NCHs CH,CH,CHj3), 1. 22-
960,845 1.34(2H,m.NCH,CHs CH,CH3),1.06-1. 14(2H,m,
NCH,CH,CH3# CH3),0. 75-0. 79(3H,t,CHj3)
3207.3 115, 8.09(1H, s, triazole-H), 7. 74 (1H, s, triazole-H) , 6. 73-7. 72 (7H, m,
6m 69. 2714 677 129.3 3038,2 976, Ar-H),5. 38 (1H., br, OH), 4. 33-4. 42 (2H, dd, J = 14. 4 Hz, triazole-
2 834,1 632, CH;-).3.29-3. 51(2H.,dd, J=13. 2 Hz, Ar-CH;-),2. 82-3. 16 (2H,dd,
1519,1 461, J=13.2 Hz,CH;),2. 54-2. 66 (2H, m, Ar-CHs CH3), 2. 23-2. 28 (2H,
1277,1 083, m, NCHs CH;CH;CH3), 1. 25-1. 29 (2H, m, NCH,;CHs CH,CHs) ,
970,856 1.12-1. 23 (3H, t, Ar-CH,CHy ), 1. 02-1. 11 (NCH;CH,CH3 CH3),
0.73-0.78(3H,t,CH3)
6n 68.6-71.0 65.1 469. 1 3233,3 120, 8.03(1H, s, triazole-H), 7. 74 (1H, s, triazole-H), 6. 73-7. 52 (6 H, m,
3050,2 957, Ar-H),5.14 (1H, br, OH), 4. 32-4. 49 (2H, dd, J= 14. 0 Hz, triazole-
2 847,1 615, CH3-),3.28-3. 45(2H,dd, J=14. 0 Hz, Ar-CH;-), 2. 82-3. 19(2H.,dd,
1507.1 420, J=14.4 Hz,CCH;N), 2. 23-2. 28 (2H.t,. NCHs CH,CH;CH;), 1. 26-
965,861 1.32(2H,m,NCH,CHs CH,CH3),1.04-1. 12(2H ,m,

NCHchzCHf CHg ),0.75-0. 79<3HqtyCH;)
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2.4 HARFRZE AKUFFEEM 8 FE WA A
PRS0 EL TR T AR A a0 TR R L b 2 R O ATCC #s
WEMR A 6 RO IR PR, 8 Bl BT 430y - AR B
W (Candida albicans, ATCC76615) . #1 4= Bt BK
(Cryptococcus neo formans » ATCC32609) | # &
R (Candida tropicalis) VI R E (Candida
parapsilosis ), 4L & & W W ( Trichophyton
rubrum) vt S G R W (Candida krusei) . 3 {1 #h
T (Aspergillus fumigatus) . A B H /N F #H
(Microsporum gypseum), ATCC brifEfk o6 %
B R 2 AR B g 7 Rl DR A7 r O T e PR B iy 2
R R R R g TR A B L 20 0 SR I T B B

AR ZIGIRFEA, I RIS S M S w, X
HE 245 358 ) 90 BRE A | R s P R e R R LU 28 . R
JFH 26 1 [ 52 IR 5% 560 5 A fE 25 5L 25 (NCCLS) i 7%
F10 o o A 7 T AR S 8 ik I Ak A it
BRI 1 L DL H BR300 T BE LB 80 %6 AR K ik
BE(MICs) fE R FIWT 26 i, 25 R W% 2, Hop ks
Y) 6a,6d F 6§ X A1 AL /N LT T I NG
(MICso 4 0. 015 6 png/mbD S JREREIEAY 16 £ (L&
6m Fl 6n X H &R T AY 0% £ (MICso 24 0. 003 9
pg/mb) 2 JRUHE M Y 128 % L H: X R 2 0 3

#s

®2 BRULSUNGBHMNMIERREN

Tab 2 In vitro antifungal activities of title compounds(MICs, )

Lo/ (pg s ml=1)]

Compd C.alb C. neo C. par C.tro T.nru C. kru M. gyp A. fum
6a 0.062 5 0.062 5 0.062 5 0.062 5 0.25 0.25 0.015 6 =64
6b 0.062 5 0.25 0.25 0. 25 1 0. 25 0. 25 16
6¢c 0.015 6 0.25 0.25 0. 25 1 1 0.062 5 >64
6d 0.25 0.25 0.062 5 0. 25 1 1 0.015 6 =64
Ge 1 0.25 0.25 0. 25 1 1 0.25 =64
6f 1 0. 25 0.25 1 1 1 0.25 =64
6g 1 1 1 1 1 1 1 =64
6h 1 0. 25 0. 25 0. 25 1 1 0.25 =64
6i 4 0.25 0. 25 0.25 1 1 =64
6j 1 0. 25 0.25 0.25 1 1 0.015 6 =64
6k 4 0.25 1 1 1 1 0.25 =64
61 0.015 6 0.062 5 0. 25 0.062 5 0.25 1 0.062 5 =64
6m 0.003 9 0. 25 4 1 4 1 1 =64
6n 0.003 9 1 4 1 16 16 0. 25 =>64
1Cz 0.062 5 0.125 0.125 0.125 0.125 0.5 0.062 5 0.5

KCZ 0.015 6 0.062 5 0.062 5 0.062 5 0.062 5 0.25 0.015 6 1
FCZ 0.5 1 1 1 4 4 0.25 =64
TRB 4 1 0.25 0.062 5 0.062 5 16 4 0.062 5

C.alb:Candida albicans ; C. neo: Cryptococcus neoformans; C. par: Candida parapsilosis; C. tro: Candida tropicalis; T. rub: Trichophyton

rubrum ;C. kui :Candida Krusei ; M. gyp: Microsporum gypseum ; A. fum:Aspergillus fumigatus. 1CZ; Itraconazole; KCZ: Ketoconazole; FCZ.

Fuconazole; TRB: Terbinafine
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