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Synthesis and antifungal activity of triazole derivatives with side chain containing tert-butyl and 4-substitued-

piperazin-1-yl

HE Qiu-qin, LIU Chao-mei” , LI Ke, CAO Yong-bing, ZHAO Li-hua, DONG Huan-wen (Department of Organic Chemistry,
School of Pharmacy, Second Military Medical University, Shanghai 200433, China)

[ABSTRACT] Objective: To design and synthesize the triazole derivatives with the side chain containing tert-butyl and 4-
substitued-piperazin-1-yl and to investigate their antifungal activities in witro. Methods;: The triazole derivatives were
synthesized through several steps using 3, 3-dimethylbutyryl chloride as the starting material. All the target compounds were
confirmed by ' HNMR to be 1-(1H-1, 2, 4-triazol-1-yl1)-2-(3, 3-dimethyl)-3 -[ (4-substituted)-piperazin-1-yl ]-2-propanols.
Candida albicans ( ATCC76615), Cryptococcus neoformans (ATCC32609), Candida tropicalis, Candida parapsilosis .,
Trichophyton rubrum . Microsporum lauosum . Fonsecaea compacta » and Aspergillus fumigatus were used to test the anti-
fungal activities of the target compounds in wvitro according to the National Committee for Clinical Laboratory Standards
(NCCLS). Results: Eleven target compounds were obtained and all of them were firstly reported. We also found that all the 11
compounds had certain antifungal activities against the 8 tested strains. Conclusion: Compound 9 has a better effect against
Cryptococcus neo formans than fluconazole and itraconazole; compound 8 has a better effect against Aspergillus fumigatus than
fluconazole; these two compounds deserve further study.
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Fig 1 Synthetic route of target compounds
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Lis) T & B (Candida parapsilosis) ;3 Fhik

TE T . 20 B W (Trichophyton rubrum) . F &
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(1H,d.J =4.0 Hz,CH,), 2. 48 (3H, s, CH; SO;
H).4.64(2H,AB,CH,),8. 18,8. 74(2H,s.s, Tr-
H).
2.4 1-(1H-1,2,4-=v»-1-3)-2-8 T &-3-vk % &
2-RBECIDH AR KRR [ i)s ., 28 2Bk
PEIC, T WA HLZ AR . F 250 ml B
B I AR 6 g(0. 033 mol) ., JGIK IR B 28. 5
g(0.33 mol), TL/K Z B 120 ml, il EI 3 6 h, [k
R oK 50 ml, 980 ZE IR BR 25 K 20 R 15 L A
FIA 50 ml G405, K¥E (20 ml X 3), THAHLZ, [
WO A AT, 2R TG 45 A L AR AR R
ARFEA 4.4 g, R 50.0% ,m. p. 96~98°C,
2.5 BARKAH 1~8 84w HPHIKTL6g
(5 mmol) . K4 6 mmol, LK K,CO; 2.1 g (15
mmol) X AHT 40 ml, A F] 100 ml BE LI+, =
WSO 1 h JE e 3 b, ol s DI R S A
JEHT. 8 iR a Y 1~8,
2.6 BARKAYH I~11894% KHHIKTL6g
(5 mmoD) . Bt/ 6 mmol. LK K,CO, 2.1 g (15
mmol) ZPET 40 ml, A F] 100 ml BIE L &, =
W 1 h 5 e 3 by, ol B U8 R s R S R
AT A BB 9~11,
2.7 Ak AH E% RHAEEE
FMG PRS2 55 % bR e 25 51 2 (NCCLS) 4 75 19 5 1fE £k
P I DA RURR M S 56 T vk B H AR A A AR St
ELTETE P, LA E AR AL G 7 i i 28 LB 80 %6 2k K
W (MIC O E R FIWT & 05, LB Y 1~ 11 (RS
TR M 2 R L 2,

TR S 3 25 R R WY, R 4 B bR Ak & W 6T BT



S5 2 3. (TRKERAE. R R BRI AR T = e AL W i S L R A T A « 181 -

FOR P 0 7n — 5 B AR T e b5 4 8 XEFOM BROBRE B 1k v 0T R 2 SR e O B L (A5
i B B A 36 P T 0 B2 SRR AL S 9 xR A B

x1 BRLEWHWIENERRKIESFE
Tab 1 Physical and spectral data of target compounds

Compd m. p. (¢/°C) Yield( %) '"HNMR (DMSO-dg) &

1 89-91 72.2 8.48,7.94(2H,s,s,Tr),8.48-7. 22(4H,m,Py-H) .,4. 58(1H,s,OH) ,4. 28(2H,s.CH>)
3.52(2H,s,CH2),2.51-2. 11[10H,m,N(CH;),N,CH; ],0. 87[ 9H,s,C(CH3)3 ]

2 77-79 73.6 8.46,7.93(2H,s,s,Tr),8.45-7. 31(4H,m,Py-H) ,4. 57(1H,s,OH) ,4. 27(2H,s,CH3)
3
8
3

3.42(2H,s,CH2),2.52-2. 10[10H,m,N(CH3z)4N,CH; ],0. 87[9H,s,C(CH3) 3 |

3 79-81 73.2 .47,7.94(2H,s,s,Tr),8.50-7. 27(4H,m,Py-H) ,4. 58 (1H,s,OH) ,4. 28(2H,s,CH>)
.43(2H,s,CH2),2.52-1. 99[10H,m,N(CH>),N,CH; J,0. 88[ 9H,s,C(CH3)3 ]

4 47-49 84.6 8.45,7.93(2H,s,s,Tr),4.58(1H,s,OH),4. 26(2H,s,CH;),3. 33-2. 07[12H,m,
N(CH3)4N,2CH; ], 0. 94-0. 89(3H,t,CH3),0. 86[9H,s,C(CH;) 3]

5 61-63 85.3 8.45,7.93(2H,s,s,Tr),4.58(1H,s,0OH) ,4. 26(2H,s,CH,),3. 33-2. 07[12H ,m,
N(CH:2)4N,2CH;J,1. 39-1. 31(2H,m,,CH3) ,0. 86[ 9H,s,C(CH;3) 3 ],0. 82-0. 77(3H,m,CH3)

6 88-91 87.8 8.45,7.93(2H,s,s,Tr),5.78-5. 69(1H,m,CH),5. 15-5. 05(2H,m,CH) ,4. 57(1H,s,

OH) ,4.26(2H,s,CH3),2. 84-2. 82(2H,m,CH>),2. 50-1. 98[10H,m,N(CH3>) 4N,
CH,,],0.86[9H,s,C(CH3)3 |

7 160-164 70.6 11. 9C(1H,bra, HCD, 8. 94,8. 19(2H,s,s, Tr) ,4. 82-4. 49(2H,dd,CH;) ,3. 91-3. 09[ 12H ,m,
N(CH3)4N, 2CH;],1.69-1. 26(10H,m,5CH>) ,0. 85[12H,m,C(CH3);,CHj; |
8 oil 53.4 8.45,7.93(2H,s,s,Tr),4.58(1H,s,OH) ,4. 25(2H,s,CH,),2.50-2. 11[12H,m,

N(CH2):N,2CH:],1. 38-1. 22(24H,m,12CH3),0. 86[9H.s,C(CH3)5 ],

0.84-0. 82(3H,t,CH3)

9 220-222 75.7  9.69-9.59(1H,bra, HCD),8.79,8. 09(2H,s.s,Tr),7. 35-7. 21(5H,m, Ar-H) ,5. 89(1H,s,OH) .,
4.82-4.02(4H,m,2CH,),3. 76-2. 93(10H.,N(CH,),N,CH,) ,0. 86[9H.s,C(CHs) 5 ]

10 155-157 78.5  8.42,7.83(2H.s,s,Tr).7.61-7. 46 (4H,m, Ar-H) ,4. 37(1H,s,OH) ,4. 22(2H,s,CH,) ,
2.77-2. 29[ 13H,m,N(CH2),N,CH; ,CH;1.0. 79[ 9H,s,C(CH3)3 ]

11 228-231 74.2  8.73,8.06(2H,s,s,Tr),7.57-7. 47(5H,m, Ar-H) ,5. 87(1H,s,OH) ,4. 53-4. 40(2H.m.

CH:),3.60-3.16(10H,N(CH:);N,CH3) ,0. 87[9H,s,C(CH;); |

The yield was that of the last step. Tr: Triazolyl; Ar:Aryl; Py:Pyridyl
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Tab 2 Antifungal activities (MICy, ) of target compounds in vitro

(on/pg « ml™ 1)

Compd Candida Candida Candida Fonsecaca-  Aspergillus  Trichophyton Microsporw  Cryptococcus
albicans parapsilosis tropicalis compacta Sumigatus rubrum mlauosum neo formans
1 =>64 16 32 16 =>64 32 32 16
2 =64 >64 =64 >64 =>64 32 32 8
3 =64 =>64 =>64 16 =>64 16 32 16
4 =64 =>64 =>64 =64 =>64 =>64 =>64 =64
5 =>64 =>64 =64 =64 =64 64 32 =>64
6 =64 =>64 =64 =64 =64 =64 64 >64
7 =64 32 32 8 =64 8 8 =>64
8 8 8 4 8 16 4 2 4
9 >64 =64 =64 64 =64 32 32 0.25
10 =>64 0.5 =>64 =>64 =>64 16 16 64
11 =>64 =>64 =>64 =64 =>64 32 64 16
Fluconazole 1 0.5 1 - =64 =>64 =>64 2

Itraconazole <C0.125 0. 125 <0.125 0. 125 0. 125 <<0. 125 <0.125 2
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