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[ Abstract ]

target enzyme and test their in vitro antifungal activities. Methods Acylation reaction of the oxidants was used to synthesize the target

Objective To design novel diazole derivatives on the basis of the binding mode of azole antifungal agents with the

compounds, whose chemical structures were confirmed by 'H NMR and MS. Serial dilution method was used to determine the in vitro
antifungal activities. Results Twelve novel azole compounds containing C1 methyl group and piperazine side chains were synthesized,

which showed moderate to good antifungal activity. Conclusion Several target compounds showed better antifungal activity against

Candida albicans than the positive drug fluconazole, which were worth to further investigating the structure-activity relationship.
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Rtk BIRESY

1 R EXRUHNEAGTERLEWMHLREES

SRR, #1-(2,4- ) NER (R E K 3,
44.9 g,0.264 mol) ¥ T /K Z Bk 150 ml Hpiii$E, 55
EZERTHEMLER, BEJE, KBS ET #EmR
(42.2 g,0.264 mol) ,30 min %5, 2k LE 1 P ML
3 ho ¥R RSB K A NaHCO, 7K % ¥ F 7k
¥, XK Na,SO, T4, &L 2818 2-1R-1-(2,4-
FEE)-1-AEALS (REXRBEHELEMRY,
70 ~71 /0.9 mmHg) , HEHF T —#H Kb,
¥1,2,4-=m (27. 3g,0. 396 mol), = Z i
(40.0 g,0.396 mol) fil N, N-— Fi 3 F¥ Bt ik (120

ml) , F ok & AT S0P, 3 m bR % & 2-1R-1-

(1,2, 4-ZFFE)-1-WEHAAHT N, N-ZHEF B
BERIMEI (30 ml) , 29 1 h 5, WMTE)E, 4%
BEPE AL 3 ho M SR HBIA 300 ml Kep, FI &
F e 42 (200 ml x2) ,JB7K Na,S0, TH#, 138, %
FHxN. RBY P MAZE 200 ml, 7%k HRAE
Rk, Sk, AP R BB® K, ET
A UL G HE T K, F 30% NaOH ## pH
R 9. &, THRAEHM 46.69 g, Fl L8R L F&-3F
CDRESH, 8 1-(2,4- 28 % H)-2-(1H-1,2,4-=
ME-1-20) 9N 39.7 g, B R, =% 63.42% ,m.
p. 45 ~46 €, '"HNMR (CDCl,) : 8.32(1H, s, Tri-
azole C,-H), 7.99 ~7.92(2H, m, Trazele C;-H,
Ar-H), 7.05~6.88(2H, m, Ar-H), 5.97(1H, q,
J=17.21Hz, -CH-CH, ), 1.84(2H, dd, J, =7.21
Hz, J, =0.89 Hz, CH-CH,),

22 ébHhS5Be R BUPEEK4(5 g,0.021
mol) ,WR B8 (2. 18 g,0.025 3 mol) , B4k = F L& 4K
(5.65 g,0.025 3 mol) , K E LA (2. 83 g,0.050 6
mol ) il AZR4B7K 20 ml, 5 P EE 20 ml, FIFBEHE 1 b
RBLAEA 80 ml K, FHZ M Z ER R B (80 ml x
2),7K¥E(50 ml x2) , 7K Na,SO, T4, HMEETH
I, BpAE A 5 &, R B dlifl, B B/
Fi(1 21, o/o) BEBAIBERL, 18 1-IRBRAE-2-(2,4-2
FAHR)-3-(1H-1,2,4-=#e-1-5 ) 2-T BE 5. 62 g,
TRk, BB E S E K, m p. 69 ~71 C,

72 79.05% , 'HNMR (CDCL,) : 8.38 (1H, s,
Triazole C,-H), 7.91(1H, s, Triazole C;-H), 7.79
~7.71(1H, m, Ar-H), 6.96 ~6.66(2H, m, A-
H), 5.37(1H, br, OH), 4.99(1H, q, J=7.15
Hz, -CH-CH,), 2.98(1H, d, J =13.73 Hz, C-CHa-
N), 2.47 ~2.04(9H, m, C-CHb-N,N(CH,),N),
1.27(3H, d, J=7.15 Hz, CH-CH,),

23 fbmbathebm BALAWS(0.4¢,1.1
mmol ) FIMELEE (1 m)¥EF 5 ml —EH &£, KIE T H
fn 2-F E ZE AR BESK (0. 25 g,1.5 mmol) , i iN5E 5
JEREOCTHEHE L h, SR T MA I EEO.7 ml k48 [ HL
0.5 h, REMEWRG KR YMA 20 ml Ko, Z&
AR (10 ml x2) , Pl — @ B e , B EAMRY .,
KR LEREERAL, ZROEE-AMmBE(2 :
1, v/v) Yk, 18 1-(2-FEEE P EE) REHE-2-(2,
A- " FEE)3-(1H-1,2,4-= M-1-38)-2-T 8 0. 31
g, A E &, %K 60.64% ,m. p. 188 ~190 C, 'HN-
MR (CDCl,, TMS) : 8.37 (1H, s, Triazole C;-H),
7.92(1H, s, Triazole C,-H), 7.84 ~6.80(7H, m,
Ar-H), 5.13 (1H, s, -OH), 5.01(1H, q, J=7.13
Hz, -CH-CH,), 3.77(3H, s, OCH,), 3.58(2H, br,
-NCH,-), 3.04 ~3.00(3H, m, -NCH,, C-CHa-N),
2.31~1.72(5H, m, -N(CH,),, C-CHb-N), 1.27
(3H, d, J=7.13 Hz, -CH-CH,),

2.4 fbhmobeib R 1-(CERBE)RGEE-2-
(2,4-"F%EHK) 3-(1H1,2,4-=m-1-5)2-T 8
HE AR E Y 6a, 1t 76.3% ,m. p. 108 ~
110 €, 'HNMR (CDCl,, T™MS) : 8.38(1H, s, Tr-
izole C,-H), 7.93(1H, s, Trizele C,-H), 7.77 ~6.
81(8H, m, Ar-H), 5.01(1H, q, J=7.18 Hz, -CH-
CH,), 3.51 ~3.06(5H, m, -N-(CH,),, C-CHa-
N), 2.31 ~2.04(5H, m, -N-(CH,),,C-CHb-N),
1.27(3H, d, J=7.16 Hz, CH-CH,),

2.5 febdpbetiom 1-(4-FEFPBE) KE
H2-(2,4-ZHHFHE) 3-(1H-1,2,4-= K13 ) -2-
TEANERFERALSY 6a, KHE 71. 6% ,m. p.
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190 ~ 193 €, 'HNMR(CDCL,, TMS) : 8.32(1H,
s, Triazole C;-H), 7.93 (1H, s, Triazole C;-H),
7.86 ~6.77(7H, m, Ar-H), 4.94(1H, q, J=7.18
Hz, CH-CH,), 3.66 (4H, br, -N-(CH,),), 2.89
(1H, d, J =13.35 Hz, C-CHa-N), 2.43(3H, s,
Ar-CH,), 1.96(1H, d, J=13.53 Hz, C-CHb-N),
1.28 (3H, d, J=7.18 Hz, -CH-CH,),

2.6 ROH6dHSA |- (RLBE) KL
(2,4-—HEE) 3-(1H-1,2,4-=W-1-F)2-TE
B4 Ml ERLEY 6a, % 60.6% ,m. p. 115 ~
117 €, "HNMR(CDCL,, TMS) : 8.36(1H, s, Tria-
zole C;-H), 7.93 (1H, s, Trizole C,-H), 8.34 ~
6.70(7H, m, Ar-H), 4.97(1H, q, J=7.14 Hz, -
CH-CH,), 3.73 ~3.12(6H, m, -N-(CH,),, -
COCH,-), 3.05(1H, d, J=13.45 Hz, C-CHa-N),
2.29 ~2.05(5H, m, -N-N-(CH,),,-C-CHb-N),
1.27(3H, d, J=7.15 Hz, CH-CH,),

2.7 b be o 1-(1-ZFRBE)RELE2-
(2,4-ZFFH)3-(1H-1,2,4-=-1-2) 2- T B
SR EENEY 6a,LHFE 79.4% ,m. p. 103 ~105
C, 'HNMR (CDCl,, TMS) : 8.26 ~6. 78 (12H,
m, Ar-H, Trizole-H), 4.92(1H, q, J=7.43 Hz, -
CH-CH,), 4.76 (1H, s, -OH), 2.97(1H, d, C-
CHa-N), 2.85(4H, br, -N-(CH,),), 2.21 ~2.12
(5H, m, C-CHb-N, -N-(CH,),), 1.21(3H, d, J=
7.16 Hz, CH-CH,),

2.8 Hadof o 1-{4-[2-(2,4-ZHEE)-
2-B%-3-(1H-1,2,4- = -1-3) T & ] -IRER-1-Z | -
22-"RBELEEE BT ERLEY 6a, B T6.
8% ,m.p. 103 ~105 C, 'HNMR (CDCl,, TMS) :
8.34(1H, s, Triazole C;-H), 7.90(1H, s, Triazole
C,-H), 7.76 ~6.79 (13H, m, Ar-H), 5.05(1H,
s, -OH), 5.01(1H, q, J=7.34 Hz, -CH-CH,), 3.
49 ~3.22 (5H, m, -CO-CH,-N-(CH,),), 2. 60
(2H, d, J=13.73 Hz, C-CHa-N), 2.18(2H, d, J
=13.73 Hz, C-CHb-N), 2.09 ~1.83 (4H, m, -N-
(CH,),), 1.25(3H, d, J=7.34 Hz, CH-CH,),
2.9 feadmogeia s 1-14-[2-(2,4-—FFH)-
2-5B8-3-(1H-1,2,4-=0-1-5) TR ] IRB-1-2 |-
2-FIZE-3-(4-BUREFEE) -WH-1-B 88 BT R
k&4 6a, % 72.5% ,m. p. 78 ~80 €, 'HNMR
(CDCl,, TMS) : 8.34(1H, s, Triazole C,-H), 7.91
(1H, s, Trizole C,-H), 7.75 ~6.79(7H, m, Ar-
H), 4.98(1H, q, J=7.14 Hz, -CH-CH, ), 3.52
(1H, m, -CO-CH), 3.00 ~2.97(2H, m, Ar-CHa,
C-CHa-N), 2.97 ~2.81(4H, m, N-(CH,) ,),

2.59 (1H, m, Ar-CHb), 2.21 ~1.82(5H, m, C-
CHb-N,N-(CH,),), 1.61(2H, q, J =7. 43 Hz,
CH,-CH,), 1.27 ~1.09 (9H, m, CH-CH,, C
(CH,;),), 1.10 ~1. 07 (3H, m, CO-CH-CH,),
0.67(3H, t, J=7.43 Hz, CH,-CH,),

2.10 b 6h 8 & AR 1-{4-[2-(2,4-28/F
B)2-B-3-(1H-1,2,4-Z0-1-38 ) T 5 ] R 85-1-
13- KBRS -1-BK 8 BT EFEY) 6a,
W& 74. 6% ,m. p. 98 ~100 €, 'HNMR (CDCI,,
TMS) : 8.39(1H, s, Triazole C,-H), 7.94(1H, s,
Triazole C,-H), 7.82 ~6.70(10H, m, Ar-H, -CH =
CH-), 5.09 ~4.95(2H, m, -OH, -CH-CH,), 3.50
~3.42(4H, m, N-(CH,),), 3.06(1H, d, J =
13.72 Hz, C-CHa-N), 2.17(1H, d, J=13.72 Hz,
C-CHb-N), 2.17 ~2. 14 (4H, m, -N-(CH,),),
1.28(3H, d, J=7.10 Hz,-CH-CH,) ,

211 b Tathb R I-RBBE-TR R E-2-
(2,4-"FFH)3-(1H-1,2,4-=0 - 1-%)2-TH
HE BRI &Y 6a, 1% 76.8% ,m. p. 170 ~
172 €, '"HNMR(CDCI,,TMS) : 8.29(1H, s, Tria-
zole C;-H), 7. 89 (1H, s, Triazele C,-H); 7.70 ~
6.80(8H, m, Ar-H), 4.99 ~4.92(1H, m, -CH-
CH,), 4.8 (1H, br, -OH), 2.98 (1H, d, J =
13.97 Hz, N-CHa-Ar), 2.79(4H, s, N-(CH,),),
2.29 ~2.05(5H, m, N-(CH,),, C-CHb-N), 1.22
(3H, d, J=7.12Hz, -CH-CH,),

2.12 EHTOHER 1-(4-BTHEFFEBE)-
Mg BL-2-(2,4-— @ EE)3-(1H-1,2,4-= mk-1-
)2 TEME RN ERLAY 6a, 0% 77.6% ,
m.p. 180 ~ 181 €, 'HNMR(CDCl,, TMS) : 8.29
(1H, s, Triazole C;-H), 7.89(1H, s, Triazole C,-
H),7.71~6.80(7H, m, Ar-H), 4.97 ~4.90(2H,
m, -CH-CH,, -OH), 2.99(1H, d, J=13.78 Hz, C-
CHa-N), 2.80(4H, br, -N-(CH,),), 2.31(1H, d,
J=13.78 Hz, C-CHb-N), 2.25 ~2.11(4H, m, -N
(CH,),), 1.37(9H, s, C(CH,),), 1.27(3H, d, J
=7.17 Hz, CH-CH,),

2,13 b Tc 894K 1-(4-MEXBEBE)-K
BREE-2-(2,4-“ M EHE)3-(1H-1,2,4-=mt-1-3 ) -
2-TEREMITERAEY 6a, WE 77.6% ,m. p.
180 ~ 181 €, 'HNMR(CDCL,,TMS) : 8.51 ~8.47
(2H, m, Ar-H), 8.28 (1H, s, Triazole C,-H),
8.03~7.99(1H, m, Ar-H), 7.90(1H, s, Triazole
C,;-H), 7.81 ~6.80 (4H, m, Ar-H), 4.96(1H, q,
J=7.13 Hz, -CH-CH,), 4.75(1H, s, -OH), 3.02
(1H, d, J=14.39 Hz, C-CHa-N), 2.86(4H, s, -
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N-(CH,),), 2.47 ~2.29(5H, m, -N-(CH,),, C
CHb-N), 1.27(3H, d, J=7.13Hz, CH-CH,),
2.14 o T7d e Rk 1-(4-BRRBE) K%
H-2-(2,4- "R HFEH)3-(1H1,2,4-=M-1-3 ) 2-
TEMSHRITEFRLEY 6a, B 65.6% ,m. p.
115 ~ 117 €, ]HNMR(CDC13, TMS) : 8.29(1H,
s, Triazole C;-H), 7. 89 (1H, s, Trizole C,-H),
7.69 ~6.79 (7TH, m, Ar-H), 4.96(1H, q, J =
7.14 Hz, -CH-CH,), 4. 88 (1H, s, -OH), 2. 99
(1H, d, J=12.68 Hz, C-CHa-N), 2.78(4H, s,-N-
(CH,),), 2.29 ~2.05(5H, m, -N-(CH,)-, -C-
CHb-N), 1.22(3H, d, J=7.15Hz, CH-CH,),
2.15 #SPRABERAEFE BBEEKUT9
LA LR EARREN A LS
Y, OABEIKRE (Candida albicans) ; QiE V¥ &2k
B ( Candida parapsilosis ) ; @ # # & 2k ¥ ( Candida
tropicalis) ; @ ¥ &I B& 3R B ( Cryptococcus neoformans ) ;
O it % B (Aspergillus fumigatus) ; @ K HEARH
(Fonsecaea pedrosoi ) ; @ 41 8, % %% B ( Trichophyton
rubrum) ; @A B IR/ T E ( Microsporum gypseum ) ;
Q) H 7% (S T 22 5 ( Sporothrix schenckii) ,

HEhTE: RAXERKLERERELDS
(Clinical and Laboratory Standards Institute, CLSI) fif
HENMBRERBEN LGS, HEEEHEERR
A 5% {8 3 B Y& /& {E ( Minimal inhibitory concentration,
MIC) , B iR 52 X" o

3 GR5Wi

3.1 &iHBAE RLEM FREREH A=
BMADNERAYEXL G NEHNFTERE(E2),
REAREHA PRI 0 TR, RBZ C3
REAUEBE C1 A E, Fb7E S R A& 5%
FFEFIARE EELMMEFEYER, EN
BB T, B EE BT A TIRERE, By IR %307
HY N THEBOTBE A SRA RN B
Ao FEVDUR AR M Syn2869 % ¥ B #T K & 25 9 #F
FAUR G5 , A TR 4 B33 F 9 s 2 20 Ui 15 ) 6 f
BANAEERAHEER. W RERTK, T
WHWAYHIEK YRR, ENBELT LR
Y pKa fH, 7E0R% R BURE E&iH T RAFH
FHNBENRRE, HNETSEMKRY L E
BT B K B AR

CH3

_CHsCHACOCI
AICI; DMF, EtaN (CHs)sOSl
1
H
AN oH _NHE H 0 -
NN N NH R=-COCI [~ / \JL 64 R
R \ ; N§/
F > \__/
6eR=
F F
5 .
R 6a -i
| O >
—_— 6fR=
W,
’N X/
TN %) GH
TITY e G PO
F H
TaR=H
7b R = 4tertbutyl 6hR= —C=C—®
F 7¢ R= 4-NO2 6cR= _©—CH3 H H
Ta-d 7d R= 4F
H2 HERELALSHHNESRBRE
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3.2 M RAEERAARAER FABHGHL
AP TMEFRNERARBEMNREFE#,
AN CHERTRENEERTHEERK
(£1), kP edMoh M EASKBHEHMLT
st BARER, FEERLED N EEEHE
REREAF(AERBFAMLGERE) WEHE
#WEE, L&Y 6d,6g,6h BT M EEE
o HErMANI HBREREATEZERFK

METEE, WBAXRERER, ERANAFY
PCME ESIARERTAN. BEXLEY
FHBRTRBEEX. ERBERXLEY T, FER
R R A MERRTHEREXAS
Yo MBFERAMEY 6e RABFHE NI
HWil, RFEAFNMEEERTHEY TRE
W, BV ERTERE - S RE, URA
HAUEHE

®1 BREULEYRHEMREFE(MIC, g/ml)

4y ACSHKE ETRSKE ATIRE FUBRRE ANEN EKECHN J6ERE aRRNAETH dRRBETLE

6a 32 >64 32 >64 >64 >64 32 > 64 32
6b 8 16 > 64 16 32 32 8 32 16
6c 16 >64 32 >64 >64 32 32 >64 16
6d 2 8 2 32 32 32 8 32 8
6e .16 > 64 >64 >64 >64 4 8 32 32
6f >64 >64 32 >64 >64 >64 16 >64 >64
6g 16 32 32 32 32 32 16 16
6h 4 16 8 32 32 32 16 16
Ta 32 32 32 >64 >64 >64 16 32 32
7b 64 > 64 32 >64 >64 >64 16 >64 >64
Te >64 >64 >64 16 32 >64 8 32 > 64
7d 32 >64 >64 >64 32 >64 32 >64 32
SRR 8 16 8 8 32 8 4 8 32
migatus and insights into the enzyme-substrate interactions[J]. J
4 4it

ET-MRARFAYSHEHERRL, 4
BEOPHEHT 124 C1 (L BFERAIFTBER
BRUEMFRHERASY FUXHEARE
., Bt HEARTHEERRHOUERETE
¥, B L& WX B A SRR KIS LT X R R
R (ERH— B RAMBRRBR.
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