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Synthesis of 1-(1H-1, 2, 4-triazole-1-yl)-2-(2, 4-difluoro-phenyl )-3-( N-cyclopropyl-N-substituted amino)-2-
propanols and its antifungal activity
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[ABSTRACT] Objective: To study the antifungal activity of triazole alcohols by introduction of cyclopropyl as side chain.
Methods: Ten title compounds were synthesized and characterized by ' HNMR, MS spectra and element analysis. The MICs of
the compounds were determined by in vitro test in 8 fungus strains. Results: The title compounds exhibited potent antifungal
activities against 8 strains,especially for the deep infection ones. Some compounds had MICy, values less than 0. 125 pg + ml™'
against Candida albicans, showing an activity 4 time higher than that of fluconzole. Conclusion: The title compounds with
cyclopropyl and alky substituents have antifungal activities,and the antifungal activity decreases as the alkyl side chains getting
longer.
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Fig 1 Synthetic route of title compounds
a:CICH; COCI, AICl;; b: Toluene, K; CO3; c: Toluene, centylmethylammonium bromide, TEBA; d: CH; CH; OH, Et; N, cyclopropylamine;

e:CH3;CH,; OH,RX(X=DBr) ,EtsN
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Tab 1 Yield, MS and 'HNMR data of title compounds

Compd  Yield( %) M,

'"HNMR(CDCly)

6a 62.4

309.14 0.30-0.32(m,4H,cyclnpropane), 1. 91(m,1H,cyclnpropane),2. 03-2. 05(s,3H,N-CH3) ,

3.55-3.7(m,2H,3-H) ,4. 44(s,2H,1-H,) ,4. 53(s,2H,1-H) ,6. 75-7. 60(m,3H,Ar-H) ,
7.77(s.1H,triazole,3-H).8. 15(s,1H, triazole,5-H)

6b 62.4 322.18 0.04-0.34(m,4H,cyclopropane) ,0. 85-1. 58(m,3H,N-CH,CH3), 1. 95(m.,1H,cyclopropane) ;
2.32-2.34(m,2H,N-CH>)3. 55-3. 7(m,2H,3-H) ;4. 53(s,2H,1-H) ;6. 77-6. 89(m,2H, Ar-H,

5-H,6-H);7.60-7.67(m,1H,Ar-H,3-H) ;7. 73(s,1H, triazole,3-H) ;8. 07(s, 1 H, triazole,5-H)
6c¢ 72 334.18 0.08-0.32(m,4H,cyclnpropane) ,1. 96-2. 01(m,1H,cyclnpropane) ;2. 7-2. 8(m, 1H,1-thylene) ;

2.8(m,d,2H,3-H) ;2. 9-3. 04(m,1H,1-thylene). 2. 8(m,d,2H,3-H) ;4. 49-4. 5(d,2H,J =14.7 Hz,1-H);
4. 7-4.9(d,2H,-thylene)5. 63-5. 7(m, 1 H,-thylene ) ;6. 75-6. 89(m,2H, Ar-H,5-H,6-FH) ;
7.60-7.67(m,1H,Ar-H,3-H) ;7. 70(s,1H, triazole,3-H) ;8. 07 (s, 1 H, triazole, 5-H)

6d 71.2 336. 18

6e 74.1 350. 20

=N N O N N O

. 06-0. 34(m,4H,cyclopropane) ,0. 85-1. 58(m,5H,N-CH,CH,;CH3) ;1. 95(m,1H,cyclopropane) ;
.32-2.34(m,2H,N-CH;)3. 55-3. 71(m,2H,3-H) ;4. 53(s,2H,1-H) ;6. 77-6. 89(m,2H, Ar-H,5-H,6-H) ;
.60-7.67(m,1H,A-H,3-H) ;7. 73(s,1H, triazole,3-H) ;8. 07(s, 1 H, triazole, 5-H)

. 03-0. 34(m,4H,cyclopropane) ;0. 75-1. 58(m,7H,N-CH,CH,CH;CH3) 2. 00(m,1H,cyclopropane) ;
.24-2.32(m,2H,N-CH2) ;3. 55-3. 7(m,2H,3-H) ;4. 52(s,2H,1-H) ;6. 77-6. 89(m,2H,Ar-H.,5-H.,6-H) ;
.60-7.67(m,2H,Ar-H,3-H) ;7. 73(s,1H,triazole,3-H) ;8. 06 (s, 1 H, triazole, 5>-H)

of 69. 2 364.22 0.05-0.34(m,4H,cyclopropane) ;0. 70-1. 58(m,10H,N-CH, (CH;)3;CHj3) 1. 96(d,1H,cyclopropane) ;
2.23-2.4(m,2H,N-CH;) ;3. 55-3. 7(m,2H,3-H) ;4. 53(s,2H.1-H) ;6. 77-6. 89(m,2H,Ar-H,5-H.6-H) ;
7.60-7.67(m,2H,Ar-H,3-H) ;7. 70(s,1H, triazole,3-H) ;8. 09(s, 1 H, triazole, 5-H)

6g 64.2 364,22 0.03-0.33(m,4H.cyclopropane) ;0. 77-1. 58(m,11H.N-CH(CH3) (CH;),CH3) ;
1.97(d,1H,cyclopropane) ;2. 23-2. 4(m,2H.,N-CH;) ;3. 55-3. 7(m,2H,3-H) ;
4.53(s,2H,1-H) ;6. 77-6. 89(m,2H, Ar-H,5-H,6-H);
7.60-7.67(m,H,Ar-H,3-H) ;7. 73 (s,1H,triazole,3-H) ;8. 06(s,1H,triazole,5-H)

6h 67.5 376. 21

. 03-0. 33(m,4H,cyclopropane) ;0. 81-1. 58(m, 10H, cyclohexyl-H) 1. 96(d,1H,cyclopropane) ;

.77-6.89(m,2H,Ar-H,5-H,6-H) ;7. 62-7. 67 (m,2H,Ar-H,3-H) ;
.70(s,1H,triazole,3-H) ;8. 07(s,1H, triazole,5-H)

0
2.12-2.14(m,1H, cyclohexyl-H)3. 55-3. 7(m,2H,3-H) ;4. 53(s,2H,1-H) ;
6
7

6i 68. 4 392.24 0.04-0.33(m,4H,cyclopropane) ;0. 71-1. 56 (m, 13H, heptyl-H) 1. 95(d,1H,cyclopropane) ;
2.12-2.14(m,1H, heptyl-H) 3. 55-3. 7(m,2H,3-H) ;4. 53(s,2H,1-H) ;6. 75-6. 87(m,2H,
Ar-H,5-H,6-H) ;7. 60-7. 67(m,2H,Ar-H,3-H) ;7. 70(s,1H, triazole,3-H) ;8. 10(s, 1 H, triazole, 5-H)
6j 72.1 406,28 0.30-0.32(m,4H,cyclopropane) ;0. 74-1. 54(m,15H,octyl-H) 1. 91(d, 1H,cyclopropane) ;

~N > A N

12-2.14(m,1H,octyl-H) ;2. 81-2. 85(d,1H,J=13. 5 Hz,N-CH;-Ph) ;3. 55-3. 7(m,2H, 3-H)
.42-4.46(d,1H,J=14.7 Hz,1-H) ;4. 53-4. 58(d,1H,J=14.7,1-H) ;

75-6.89(m.2H, Ar-CH,-N,5-H,6-H) ;7. 24-7. 33(m,4H,Ar-H) ;
.59-7.67(m,2H,Ar-CH,-N,3-H) ;7. 73(s,1H, triazole,3-H) ;8. 24 (s, 1H, triazole, 5-H)

C, H, N analyses were £0.3% of calculated values
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Tab 2 In vitro antifungal activity (MICs, ) of title compounds

[{on/(pg eml™ )]

MICso
Compd
Ca Cp Cn Ct Tr Af Mo Fe
6a <C0.125 <C0. 125 <C0.125 <20.125 <C0.125 1 <C0.125 0.25
6b <C0.125 <C0.125 0.5 <20.125 <C0.125 1 <20.125 0.5
6¢ <0.125 <0.125 <C0.125 <0. 125 <0.125 0.5 <0.125 <0.125
6d <C0.125 <C0.125 0.5 <0.125 <C0.125 1 <C0.125 0.5
6e <20.125 <C0.125 <C0.125 0.25 0. 25 4 2 2
6f <C0.125 1 1 <C0.125 0. 25 0.5 2 8
6g <0.125 1 1 <0. 125 0.25 0.5 2 8
6h <C0.125 1 1 <0.125 0. 25 0.5 2 8
6i 2 16 =>16 8 4 4 8 16
6j 0.25 8 16 4 2 4 =>64 4
Fluconazole 0.5 32 2 32 8 =64 32 2
Itraconazole <0.125 <0.125 <0.125 0.5 <C0.125 2 <0.125 <C0.125
Terbinafine 2 8 <C0.125 2 <C0.125 <C0.125 <0.125 <C0.125

Ca:Candida albicans ; Cp: Candida parapsilosis; Cn: Cryptococcus neo formans ; Ct: Candida tropicalis; Tr: Trichophyton rubrum ; Af: As-

pengillus fumigatus ;Mo:Microsp orumcanis ; Fc:Fonsecaea compact
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