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[ Abstract ]

the antifungal activity. Methods Nine title compounds were synthesized and determined by the 'H NMR and MS spectra. According to

Objective To synthesize a new series of triazole compounds with naphthalene benzyl as side chain and evaluate

the method recommended by the national committee for clinical laboratory standards( NCCLS) , the RPMI-1640 test medium was used,
the antifungal activities of all the compounds were evaluated against eight human pathogenic fungi in vitro. Results The title com-
pounds exhibited potent antifungal activities. Compound 1e¢ showed high activities against 7 funguses except Aspergillus fumigatus with
the MICy, values less than 0. 125 wg/ml, which was 16 times higher than that of Voriconazole. Conclusion The title compounds with

naphthalene and alkyl substituent showed potent antifungal activities.
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1 gt

Yamato model MP-21 B4 S E X (BERE
R IE) , Broker Spectrospin AC-P 300 %! #% %% 3L R X
(CDCI1, HEH,TMS A HR) , Agilent 1100 & 5K
FH 1 5% B 1Y , Heodolph LABOROTA 4000 fg¥% & &
1, Z %S5 47X SHB-IIA , BHF AKX LS HESE
ZFI( L BBRBHRBNBREERAA), HEA
EHEEMEETER(BETRAE), A RH

¥R T Ay M dE a4
2 SREER
2.1 2-f2'4-—FELWMQ)4HE BELK

8] — # % 150 g (1. 30 mol) F1 = & 1k 48 200 ¢
(1.49 mol) EF 1 000 ml =F M+, XETFIEE
BME LB 150 g(1.30 mol) , W MEEHFTER
PEPE 30 min, FHB FE 45 C, 4k 4e P8 4.5 h, TLC
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W, BB SE e R R BB KoK R B R S

HEeBEE, s MK BHEKHZEES R, 155

UE IR A 800 ml —HH LA TWKER, A & 2-F2 A -“HEFELE 215 g, W% 88.0% ,mp:46
R, K2 dh s, T KRB TR, ESKE B ~48 TV,
Cl
o -
F </N/‘ (0]
CICH:COCI, AICL F C:HsCH;, NaHCOs "N ¥
rt,5h T 1H - 1,2,4 - triazole,reflux,5h -
F
F
1 2 3
0.
N-N
¢
2 F
C:H:CHs, NaOH, (CH:):SOI . N CH:SO:H
cetyltrimethyl ammonium bromide, 60°C, 3 h CH:SO:H, 0C, 1h
F
4
B 1 iEkrE g
OO NBS, BPO, CCl
kv, 6 h, 90.0%
OH Il{
F x
1a-1i
NA N AN /’\
s N N NH —] ~n A
N Nx/
F . CH:SOH RNH:, Et:N, CI-I;OH> .
reflux, 6 h, 80.1% naphthalene:
¥ 1-Br-2-CHs; 1-CH:3
4 7 1-Br-4-CHs

2 BRUEUHEHER

2.2 2-(1H-1,2,4-Z-1-4)2" 4= f %X L8
(3)#941 4 HBU=% M 54 g (0.4 mol) TEBAO.8 g
(0.003 5 mol) , LK K FREF 82 g (0.3 mol) , —HH
$E400 ml BF 1000 ml =FHPEBEFR. ¥ 2-
F2' 4 - AEZENT6 g(0.4 mol) TEF 60 ml &
HEerh, 7kiE FA ERBFEB S ,0~5 CFRIS
hjG, BB T4kEER N 24 h, TLC ¥, & i 5S¢ 58,
TR IR AW v BOR IR IR, AT K 100
mlx3 R, FEHHEBREKBRA TR, AWK,
KRB YW T2 L ER 200 ml A, 53 F 19 hn vk il
R.EHCBEHEABREIE SR BHALES

BROWRUE 3 K, T4, A T 200 ml kK, B 30% (1)
S|EAPUKE WA pH Z 9, #7 B4, oL 1E, TIRE
A BECKk : ZEBRZER(V/V)L 11 BEE&H,HB

A 76 g, Y% 42.0% ,mp:104 ~105 C°',
2.3 1-[2-(2,4-—FR X A)2,3-%rEAA]-1H1,
-z PR (4)41 & W2-(1H-1,2,4-=
%-1—%)-2 A -Z AL 58 g (0.23 mol) [ =H
FE AL 50 g(0.23 mol) TNk E=HERA
£23.2 g (0.008 8 mol) & T 1 000 ml =Fi =,
A% 400 ml #1 20% A LHIKEEHE 450 ml,60°C
M3 h RNERE, PEHPRRE OKEZERARE
200 ml x2 L, EHPFER  KEEPH, B 4LE KR
R EE,REBINZ 8 ZEE 240 ml H K, 0CT
BIMEHRHER 16 g WZBRZES ml HTHIRER
B, SR, CEESH, BUEW 1-[2-(2,4-28
FH)2,3-FFEFE]-1H-1,2,4-= v B % B £ 44
g, 52 58.0% ,mp:128 ~ 129°C ,
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2.4 1-(1H-1,2,4-Z»-1-%)2-(2,4-=f %5 %)-
3(N-ERAAA)2-BGHE BWMI1-[2-(2,4-C
BAEE)2,3-FEFHE]-1H1,2,4- = B
21 g (0.06 mol) BT 500 ml =%+, MALE
300 ml %, MAER I 10 ml, BN = Z #k 20
ml, TP EH 8 h, TLC Wil , KB 52 % 5 W E 2R R A
M, Z B 2B 200 ml ZEHL, 7K 100 ml x2 JE %, &
KRN TR, S8, ZRZBRIE, BHR 1-(14-
1,2,4-=m-1-5 ) -2-(2,4-—FEH) 3-(N-IER &
EE)2-B13.6 g, it 68.0% ,

2.5 1-(1H-1,2,4-Z»-1-%)2-(2,4- =X £)-
3-(N-FRAAA)2-BHHE BW1-[2-(2,4-=
FERE)2,3FERE]-IH-1,2,4- = PR
21 g (0.06 mol) , 1A Z. B 300 ml % #% F 500 ml =
A, MA SRR 10 ml, R A =2 B 20 ml, I
EIF 8 h, TLC el , RO SEEEE BB R, IZ M
Z. g 200 ml 2B, 7k 100 ml x2 Y ¥k, XK BB T
B, 008 ERCRZER, B MR 1-(1H-1,2,4-= M-
1) 2-(2,4-Z @ EE)3-(N-RRERE) 282
15.6 g, HE 72.0% ,

2.6 1-(1H-1,2,4-=w-1-%)2-(2,4- = %K %)-
3-(N-rm AR A)2-Bed 4 & W 1-[2-(2,4-Z
FER)2,3-FERNE]-1H-1,2,4-= s B 5% B h
21 g (0.06 mol) , il A Z B 300 ml % ## F 500 ml =
P, IMARHR 10 ml, AR A = Z fk 20 ml, fm
P EF 8 h, TLC Wi, f I 52 B FR W& R B 7, A
Z B Z B 200 ml ZEBL, 7K 100 ml x 2 ¥ 3%, T/KBREE
TR, SR, ERCBR AR, BHR 1-(1H-1,2,4-
=gl ) 2-(2,4-—FAEE)3-(N-ARNEEHR)-
2-F2 14.4 g, W FE 70.0% ,

2.7 1-(1H-1,2,4-Z#-1- %) 2-(2,4- =K %)-
3(N-HRARK)2-BHHE B1-[2-(2,42
FEE)2,3-FERHE]-1H-1,2,4-=m F KL
21 g (0.06 mol) B F 500 ml ZHMH+F,MAZBE
300 ml Y% BRSSPI BR 10 ml, MR = Z %
20 ml, ANFAEIHE 8 h, TLC Mo, 2 17 52 58 /5 W R 28
BREEF, 2R 2 B 200 ml 2, 7K 100 ml x 2 3
B EKBRA TR, SR, BRI, B MR
1-(1H-1,2,4-=mh-1-5)2-(2,4-Z F FE ) 3-(N-
HREEE)2-F12.9 g, 0% 64.2% ,

2.8 1-(1H-1,2,4-Z»-1-%)2-(2,4- = E4)-
3-(N-em A RK)2-Beo 4 & B 1-[2-(2,4-=
FERE)2,3-FERE]-1H-1,2,4- = PR
21 g (0.06 mol) B F 500 ml =F M+, MAZ B
300 ml Y% PRSI A BRI B 10 ml, BB = 2 %
20 ml, N EIR 8 h, TLC M, j2 R 52 56 J5 3 R 56

BR¥EN , 2 MR Z BE 200 ml Z B, K 100 ml x 2 ¥
B, KRR TR, S8, ZER 2R, BHR
1-(1H-1,2,4-= m-1-3)-2-(2,4-— 2 2 )-3-( V-
PRI )-2-BE 12. 8¢, 0% 62.0%
2.9 1-(1H-1,2,4-=w-1-%)2-(2,4-— K X %)-
3-(N-ZARA)2-BeH & B1-[2-(2,42%
FEH)2,3-AEREL]-1H1,2 4- W FERL 21 g
(0.06 mol) B F 500 ml =Fii,m A Z 8 300 ml
W, MA R Z i 10 ml, BRI = Z Bk 20 ml, in
E W 8 h,TLC YA, RN B 56 Je W R 2K BRI 771, A
Z MR Z.BE 200 ml ZEHL, K 100 ml x 2 ¥e¥&, XK
BT HR, SR, BERCBRZE, BHR 1-(1H-1,2,
4-=M-1-5) 2-(2,4-"FFERE)3-(N-ZEEE)-
2-F214.4 g, WK 70.0%,
2.10 1-:2FARGHE BI-FEZE1 g(7 mmol)
BT 100 ml BAFE P, 0 A DU ALER 12 ml 3557, 0
A BP0 0.1 g (0.000 4 mol), 43 ZWHIMA NBS 1.5 g
(8.4 mmol) , B Z M T MM EIF 6 h, TLC I
(PE RRIM), NG RIE R H, T 38, CClL, ¥%*%,
AT, B - RFEE1.45,E0.0%,
2.11 B4ta4 1-(1H-1,2,4-Z78-1-%)2-(2,
4R ER)I-(NH &/ AN-EFT AR L)2-8
(la)eg 40 & B 1-(1H-1,2,4-=m-1-%)2-(2,4-
“RFEE)I-(NEHNEFE)-2-BF 306 mg (0.9
mmol) | 1-JR B E2E 221 mg(1.0 mmol) \JC/KBRER
150 mg(1.1 mmol) B F 50 ml FHE M+, A Z I
20 ml, B NL 24 h, RN ERE, g, ZTHEA,
SEMALEK,BEHZRZE (50 ml x3) X, &
HIBMIBERE,  RKRBRA TR KR EEN(E
TR A ZBRCB(V/V)4 1], BREH/ 1-
(1H-1,2,4-=M%-1-58) 2-(2,4- | HE &) 3-(N-H&
NEE-N-ZE N EE ) -2-F% 287 mg, LK 62.0% , 1k
&% 1b-1i H & H %R L,

FHRE 9 N BRSSO B B
WE 1,

3 HEXR

SMLTRAHBKRMBE _ERK¥EAH¥KAH
ZERAL, B &Y 8 MBUKHE (C. alb. SC5314,
C. alb. Y0109, C. neo., C. par. , C. tro. , T. rub. ,
C. kef. , A. fum. )HIESMIEETE N KA R MK 2
Fim. PHMEX BRZG N M (ICZ) (FF L EEFF
(TBF) .BAFEM: (KCZ) .#i#: % ¥ B(AMB) R L FE
M(VCZ) FIEBEM (FCZ), RAXEEFIEIKE
BERHEZ A & (NCCLS) £ i Wir L L B &
BAE IR BT WA T A Y i S 0 B
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R1 BIAUEMEN R SRS MR

fL &9 R -CH, Br % B

la propynyl 1 = "H NMR (300 MHz,CDCly) &: 7.95(1H, s, triazole-H) , 7.82 ~7.85(1H, m, triazole-H), 6.64 ~7.79
(10H, m, Ar-H), 4.21 ~4.42(2H, dd, J=14.1 Hz,trizole-CH, ) ,3.94 ~4.15(2H,dd,J =12.6 Hz,CH,-
Naphthalene) , 2.89 ~3.41(2H, dd, J=14.1 Hz, - CH,-N),3.05 ~3.28(2H, dd, J=17.4 Hz, - CH,C
=CH), 2.29 ~2.30(1H, m, —CH,C=CH) ,ESI-MS, m/z; 432.18 [M +H]

1b -Et 1 - 'H NMR(300 MHz,CDCl;)8:7.98 ~8.01 (1H, m,triazole-H) ,7.83 ~7.86(1H, m, triazole-H), 6.62 ~
7.75(10H, m, Ar-H) , 4.17 ~4.18(2H, m, -trizole-CH, ), 3.87 ~4.06(2H, dd, J=12.9 Hz, CH,-Naph-
thalene) , 2.83 ~3.21(2H,dd,J =14.1 Hz, - CH,-N), 2.40 ~2.46(2H, m, - CH,CH,), 0.83 ~1.02
(3H, m, -CH,CH,) ,ESI-MS, m/z; 422.19[ M +H]

lc % 2 1 "H NMR(300 MHz,CDCl;) 8: 8.07(1H, s, triazole-H) , 7.74 ~7.83(1H, m, triazole-H), 6.71 ~7.83
(9H, m, Ar-H), 4.136 ~4.50(2H, dd, J=14.1 Hz,trizole-CH, ) ,3.48 ~3.62(2H,dd,J =13.2 Hz,CH,-
Naphthalene) , 2.87 ~3.24(2H, dd, J=13.8 Hz, - CH,-N ), 2.35 ~2.41(1H, m.—gﬂ). 0.85~0.96
(4H, m,_<gg:>.5s1-ms. m/z: 512.10[ M + H]

1d n-Pr 2 1 "H NMR(300 MHz,CDCl;)5:8.27 ~8.30(1H, m, triazole-H), 7. 98 (1H, s, triazole-H), 6.56 ~ 7. 82
(9H, m, Ar-H), 4.28 ~4.45(2H, dd, J=14.1 Hz,trizole-CH, ) ,3.75 ~3.91(2H,dd,J =13.5 Hz,CH,-
Naphthalene) , 2.88 ~3.29(2H,dd,J=14.1 Hz, -CH,-N), 2.22 ~2.32(2H, m, -CH,C,H,), 1.33 ~
1.42(2H,m, - CH,CH,CH,) ,0.68 ~0.73(3H,m, - CH,CH,CH; ) ,ESI-MS, m/z: 514.12[M +H]

le i-Pr 2 1 "H NMR(300 MHz,CDCl,)5: 8.22 ~8.25(1H, m, triazole-H) , 8.02( 1H, s, triazole-H), 6.41 ~7. 80
(9H, m, Ar-H), 4.29 ~4.46(2H, dd, J=14.1 Hz,trizole-CH, ) ,3. 56 ~3.98(2H,dd,J =13.5 Hz,CH,-
Naphthalene) , 2.87 ~3.21(2H,dd, J=14.1 Hz, - CH,-N), 2.56 ~2.60(1H, m, -~ CHMe, ), 0.83 ~1.
04(6H, m, -C(CH,),) ,ESI-MS, m/z.514.12[ M + H]

1f allyl 2 1 "H NMR (300 MHz, CDCl;) &: 8.27 ~8.30(1H, m, triazole-H) , 7.96(1H, s, triazole-H) , 6.59 ~7. 82
(9H, m, Ar-H), 5.73 ~5.82(1H, m, -CH,CH=CH,), 4.98 ~5.16(2H, m, —-CH,CH=CH,), 4.29
~4.47(2H, dd, J=14.1 Hz, trizole-CH, ), 3.84 ~3.92(2H, dd, CH,-Naphthalene), 3.00 ~3.01(2H,
dd,J=14.1 Hz, - CH,-N) ,2.89 ~2.93(2H,m, - CH,CH = CH, ) ,ESI-MS, m/z;512.10[ M + H]

g -Et 2 1 "H NMR (300 MHz,CDCl;)5:8.26 ~8.30( 1H, m, triazole-H) , 7.99(1H, s, triazole-H), 6.54 ~ 7. 81
(9H, m, Ar-H), 4.29 ~4.45(2H, dd, J=14.1 Hz,rizole-CH, ) ,3.73 ~3.91(2H,dd,J =13.2 Hz,CH,-
Naphthalene) , 2.88 ~3.29(2H,dd,/ =14.1 Hz, -CH,-N), 2.37 ~2.44(2H, m, -CH,CH;), 0.88 ~
0.96(3H, m, -CH,CH;) ,ESI-MS, m/z:500.37[M + H]

1h propynyl 1 4 "H NMR (300 MHz, CDCly) 8: 8.25~8.29(1H, m, triazole-H) , 7.97 ~7.99 (1 H, m, triazole-H ) ,6. 64 ~
7.96(9H, m, Ar-H), 4.29 ~4.49(2H, dd, J =14.1 Hz, trizole-CH, ), 3.95 ~4. 11(2H, dd, J=12.6
Hz, CH,-Naphthalene) ,2.92 ~3.40(2H,dd,J=14.1 Hz, - CH,-N) ,2.05 ~2.33(2H,dd,J =17.4 Hz, -
CH,C=CH), 1.24 ~1.45(1H, m, -CH,C=CH) ,ESI-MS, m/z:510.09[ M + H]

1i n-Pr | 4 "H NMR (300 MHz,CDCl;)8:8.25 ~8.28( 1H,m,triazole-H) ,7.98 ~8.00( 1H,m, triazole-H) ,6.57 ~7. 85
(9H, m, Ar-H), 4.16 ~4.36(2H, dd, J=14.1 Hz,trizole-CH, ) ,3.82 ~3.99(2H,dd,J =12.9 Hz,CH,-
Naphthalene) ,2.85 ~3.22(2H,dd,J =14.1 Hz,-CH,-N) ,2.28 ~2.325(2H, m, - CH,C,Hs), 1.26 ~
1.53(2H,m, - CH,CH,CH,) ,0.72 ~0.77(3H,m, - CH,CH,CH, ) ,ESI-MS, m/z;514.12[M + H]

®2 BRUSURENRERFEME(MIC,,pg/ml)
iy C. alb SC5314 C. alb Y0109 C. tro C. par C. kef C. neo T. rub A. fum

la 4 4 16 16 16 64 16 > 64

1b 0.000 97 0.000 24 4 4 0.003 90 0.015 60 0.003 90 > 64

1c 0.000 24 0.000 24 0.015 6 0.000 24 0.000 24 0.000 24 0.000 24 > 64

1d 64 16 > 64 > 64 > 64 > 64 16 > 64

le > 64 > 64 > 64 > 64 > 64 > 64 64 > 64

1f 1 0.25 4 1 1 1 1 > 64

1g 1 1 > 64 64 16 16 | > 64

1h 4 4 16 16 16 64 16 > 064

1i 4 16 > 64 64 4 16 16 > 64

1CZ 0.062 50 0.062 50 0.062 50 0.062 50 0.062 50 0.062 50 0.062 50 0.062 50

TBF 4 0.25 0.062 50 0.25 0.062 50 0.25 0.015 60 0.015 60
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#R2
ey C. alb SC5314 C. alb Y0109 C. tro C. par C. kef C. neo T. rub A. fum
KCA 0.0156 0.003 9 0.003 9 0.003 9 0.000 97 0.0156 0.0156 0.0156
AMB 0.25 0.25 1 0.25 0.25 1 4 1
vCzZ 0.003 9 0.003 9 0.003 9 0.0039 0.003 9 0.003 9 0.0156 0.003 9
FCZ 0.25 0.25 1 0.25 4 1 1 >64

H:Coalb: ARIKE:C. par: BLREEC. o W BLEBEGHE,; C ke BEBLEGEC neo: FRERE T nru LI AEHE A fumi: N §
B ICZ . f il R M ; TBF 45 L 28 2% s KCZ R R Mt s VCZ . (R 7 FREME  AMB T PEBE K B; FCZ: LR M

4 ZRE®R

AL Y B P SR 1R MR B R TT LA Y, 1b A
Le %f BRAH il B B LA 4 £ L £t 2 8 A0 A 5058 A 400
. 1b MR SHRE L OBBREMHERRE
F 0 450 0 e R AR S B AR X, X B S Bk B (SC5314,
Y0109 ) 940 i 15 1 W R SL R MR Y 4 A5 0 16 4%, %
AEEBERMGEEERAIRWK 4 5. ML
Yy e Xt R A i 25 B LASP RO oAt 7 F B ORI
L PR RAR SRR 16 1%, B R M 0 65 £5 , il
FRME ) 260 1%, BtE B R B MR MK 1 000 f%,
L&Y 1o MUGE & A RN 2, X0 B A il 8 3 LA Sh
ARG At 7 o BB B 90 R 3 R R I 22 ), b L e U
PEAHMBRAENLEYEEER BRE, 0
ARERINNEENFKER SRR RKES SR
LIERRAEITRG NET ESIARRERKR
BTHSYHIRREEREE, i THEYHEER.E
BARMBRAZARTER TH—- LSRR
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