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Fig 1 Route of synthesis of the title compounds.
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Tab 1 Structure and physical properties of the compounds

Rl
N—e
L }?—CB,-CH-O-CH:Q - HNo,
©—Cl R2
Cl
MP Yield IR (KBr)
Compd? R’ R? ) 'HNMR (8ppm , DMSO-d¢ )
C % em !
1 H H 159~ 160 50.21 860,830,790.752 7.30(m,5H,Ph-H)
2 p-CH; H 174~175 53.16 870.858.830.815 2.30(s,3H,Ph-CH3)
3 p-OCH3 H 162~163 13.61 1210,850,821,810
4 b 133~135 63.24 1040.860,820
5 ¢ 160~161 56.81 875,860,815,790 B,
6 d 128~129 56.81 3120,925,835,640 8.96(s,1H, QNJ )
8.33(s.|H,N/='] Y,
d,lH, -
766 )=2 12 11/,
dd. IH, H,_Cl
7.49 |4 =21 Hz, C“Q’
B
Jo=11.8 H~. =
7.40|d.1H,
J=11.8 Hz
5.64(m.lH,PhA(‘E-(‘H3»).

(6]
5.17(m,2H,=CH;),
5.05(m,lH,-—~CH=),

4. 17(m,2H,Ph CH-CH,-N),

[H-cH

0
3.72(m,2H,0-CH,-)

7 0-Cl H 159~161 53.81 860,825,635 7.70~7. 25(m, TH, Ph-H), 5. 22
(dd,J,=3. 66 Hz,J,=8. 11 Hz, IH,
Ar-CH-CH>)
i
0
8 m-Cl H 149~150 58.30 865,730,635 7.75~7.02(m, 7TH,Ph-H>, 3. 14
(dd,J,=3. 58 Hz,J,=8. 24 Hz, IH,
Ar-CH-CH;)>
i
o
9 »Cl H 165~ 166 10.27 845,823,828
10 2-Cl 4-Cl 168~ 170 52.25 860,840,828
11 o-F H 164~166 52.84 870.,828,780,763
12 m-F H 158~160 78.80 860,740,630 7.68~6. 86 (m, 7H, Ph-H), 4. 57
(m,2H,-CHz-N)
13 »F H 160~162 69.93 845,830,635 7.67~7.12(m,7H, Ph-H), 5. 13

(dd, J, = 3. 64 Hz, J,=8. 14 Hz,
1H,Ph-CH-CH,N),
0
1.55(m,2H,-CH-CH,-N),
0
4. 38(m, 2H,0-CH,-CsH,F)
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Continued
MP Yield 1R(KBr)
Compd? R' R? "HNMR (hppm , DMSO-ds )
C % em™!
14 o-NO;  H 131~133 43.86 1525,1380,860,720 5. 27(dd, J, = 3. 64 Hz,J,=7. 48
Hz,|H,Ph-CH-CH2)
o
15 p-NOs H 168~169 51.40 890,860,830
18 p-CN H 173~~174 74.39 2160,870,828,780
17 H 0-COOC;H; 150~153 32.26 1715,865,830
18¢ H m-COOH 163~-166 68.00 2520,1950,1690,710
19 H m-COOCH; 145~ t47 57.69 1720,820,755 8.00~7.35(m,7H,Ph-H), 3. 84
(s,3H,COOCH;)
20 H m-COOCHs 151~152 32.52 1720,825,750,635 1.29(q,J=9. | Hz, 2H, COOCH -
CHz). 1. 31 (t,J=9. 1 Hz, 3H,
COOCHZ-CE:O
21 H m-COOC3H; 139~140 72.73 1720,750,735,640 4. 20(t,J=6. 57 Hz, 2H, COOCH:-
CHzCH3), 1. 73(m,J = 7. 33 Hz,
2H,C()OCH2—CEZ—CH:;), 0. 97 (t,J
=7. 53 Hz,3H,COOCH,CH,-CHy)
22 H m-COOCHCH=CH> 132~134 55.56 31i0,1710,920,750 6.07(m, IH,-CH=CHy), 5. 37(m,
ZH,-COOCHZCH=CEZ). 4. 81 (m,
2H,CH;-CH=CH.)
23 H m-COOCH(CH3); 150~152 46.05 1715,730,640 5.10(m,J=6. 25 Hz, ]H.COOCE
(CH3)23, 1. 310d,J=6. 25 Hz,6H,
COOCH(CHz)22
24 H m-COOCH2CH(CH3)2 138~139 76.92 1720,1220,740,635 4. 06(d,J=6. 44 Hz, 2H,COOCH,-
CH-), 2.03(m,J; =12. 3 Hz,J;=
6. 44 Hz, ]H,—CHz—C_Ii—), 0.980d.J
=12.3 HZ.SH,C()()(ngCH(Cﬂg)zj
25 H m-COOCHCeHs 120~122 60.24 1725,745,740 5. 35(s, 2H,-OCHz-Ph)
26° p-COOH 187~189 71.43 2500,1940,1690 12. 9(s, 1H,-COOH), 7. 87~7.19
(m, 7TH, Ph-H), 5. 17(dd, §, =3. 7
Hz,J:=8. 0 Hz, IH, Ar-CH-CH-),
o
4.54(m, 2H,- CH-CH;-N), 4. 38
o
(m,2H,0-CH;-Ar)
27 H p-COOCH; 145~147 55.60 1720,830,640 5. 16 (dd, J; = 3. 81 Hz,J, = 8. 22
Hz, 1H,-CH-CHy)
o
28 H p-COOC:H; 140~142 41.41 1725,875,830 1. 35(t,J=7. 0 Hz,3H,-OCH2CH3)
29 H p-COOCH;CH:CH3 139~141 78.95 1720,836,645 4.20(t,J = 6. 54 Hz, 2H,-O-CH;-

CH3z-), 1.69(m,Ji=6.54 Hz,J, =
7.4 HZ, 2“.-CH2—C52—CH3) y 0. 95
(t,J=7. 44 Hz,3H,-CHp-CHz-CH3)




2544 Acta Pharmaceutica Sinica 1995;30(3) : 191~ 198 195

Continued
MP Yield IR(KBr)
Compd? R} R? c y o THNMR (5ppm , DMSO-ds )
30 H p-COOCH;CH=CH, 140~142 73.68 3130,1720,925 8. 80(s, 1H, !\___ ). 8.19¢s,
) "\«i \_
1H, ___ Je 741~ 7. 24(m,
7H,Ph-H), 5. 18(dd,J, =3. 37 Hz,
J;=8.07 Hz. IH, Ar- C H- CH-),
o
6. 07 (m, 1H, COOCH,CH = CH,),
5.36 (m, 2H, COOCH,CH = CH:),
4. 81(m, 2H,COOCH-CH=CH>)
31 H p-COOCH (CH3): 154~155 52.61 1718,1380,835 7.82~7. 18(m.7H,Ph-H)
32 H 2~COOCH,CH(CH3)» 142~144 71.43 1725,830,650 4. 39(m, 2H,0-CH,-Ph)
33 H p-COOCH,CsH; 125~127 48.19 1720,835,755 8.0~7.2(m,12H,Ph-H), 5. 35(s.
2H,COOCH,-Ph)
34 H -S04 258~260 65.42 2500,1350,1160 4. 50(s,bra, 1H,-SO3H)
35t H H 184~186 16.11 860,830,740
38’ 2-C1 4-Cl 110~111 33.1 860,840,830
37° »CN H 168~171 21.74 2230,815,730
38¢ H 8 145~147 44.21 3140,1715,820
39 H p-COOH 185~188 38.30 2610,1940,1715 12. 1(s, 1H,-COOH), 8. 02~7. 37

(m,11H,Ph-H)

a. C, H, N analyses were within 0. 5% of calculated values. b. Compd 4: Phenyl group replaced by 1,2.3, 4-tetrabydronaph-
thyl group. ¢. Compd 5; Phenyl group replaced by 1-naphthyl group. d. Compd 8: phenyl group replaced by altyl group. e. Compds
18,26,34,38,29.: Free bases. f. Compds 35~ 38 Triazolyl group replaced by benztriazolyl group. g. Compd 38: Phenyl group
replaced by allyl group.

Xt1H-1,2,4- = be AL SCRRGE ZE Rl A Z B BRI EE AL O™, 8 b SR X
KR . FBCHFERKIB T AL R, 8 2 T K AR, R A BIRE.

Williamson [z [ | & B AR &9 8 L SL 8, BR K, R4S A, AT B4
LB, R A AR, R GEBRM P RN EE KA. BT TER.RLTHR
fE.

EASMTERR SR, KERERL S RN EHEARSEAREE R HIEE.
e e, 13X R FFIEHER S, W ES L SR RmMfI4~1065, L 510,12,14.15, 20,
22,23,28, 301315 KT EFHNIEHEBRTIAL FRBE R ZERK, FIAFEHER
S RBAEE A BRIFAEE LS R T HAURREMEREME S T EEY
T RB, W23 B R ECH AR R ZEWA0EU L dP225iA R
BRBIEYE o 2 R 1) 84 , ST B ME Y 44
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Tab 2 Antifungal activities of the compounds
MIC* {ug-ml *)
Tricho- T, T. Micro- M. M. Epider  Spero-  Clado-  Candida  Cryplo-  Fonseaea  Aspergiling
Compd  plyton dilacenm rubrum  sporumn caniso  ferru-  mophyon  trichum sporvan albicans  coccns pedrosut
iy psem gypsenm ginenm  floccosain schenckii carriontt neoformans Jruomgatus

1 5 1.25 0. 3! 1.25 2.50 0.63 10 >40 >40 >40 ~>10 >10 > 10

2 10 2.50 0. 16 5 5 2.50 10 20 ) =40 10 2.50 >10

3 10 2.50 2.50 >140 10 10 20 40 10 >140 10 10 10

4 10 5 5 10 =10 5 10 10 20 40 40 40 > 10

5 10 10 1.25 10 10 20 10 >10 10 >10 >>40 >10 > 10

6 0.08 0.16 0.08 1.25 0.31 0.63 0. 08 10 1.25 40 20 10 10

7 10 2.50 0. 31 10 2.50 0.18 2.50 10 5 >40 =40 2.50 >10

8 20 5 1.25 10 5 1.25 5 10 5 >40 >40 5 >40

9 20 0.63 0.31 20 10 0. 16 1. 25 20 10 20 >40 20 >40
10 20 0.16 2.50 1. 25 5 0.16 0. 31 20 20 20 >>40 40 >40
11 1.25 1.25 0. 15 5 5 1. 25 2.50 >>10 1.25 >140 >40 >40 >40
12 2.50 0.3t 0. 16 5 2.50 5 0.63 20 40 >40 >40 2.50 >40
13 0.63 0.31 0. 08 5 5 1. 25 0. 31 1. 25 0.63 20 >40 5 20
14 2.50 2.50 2.50 20 20 10 5 5 5 10 5 5 >40
15 2.50 0.63 0. 08 5 1.25 0.63 0.31 20 2.50 40 40 5 20
16 5 2.50 0.16 10 b} 2.50 1.25 40 2.50 10 >40 5 >40
17 10 2.50 5 10 10 10 20 20 5 >40 >40 20 >40
18 >40 >40 >40 >40 >40 >40 >40 >40 >40 >40 >10 >40 >40
19 10 2.50 1. 25 10 10 10 2.50 10 1.25 10 >40 10 40
20 10 0.31 0.186 2.50 20 20 5 10 2.50 40 40 10 40
21 20 0. 08 1.25 40 40 0. 31 5 40 2.50 40 >40 20 >40
22 20 10 5 20 20 2.50 5 5 2.50 5 40 10 >40
23 20 0. 63 1. 25 20 5 5 0.63 10 40 10 >40 1.25 >40
24 40 5 20 40 40 20 20 10 40 40 40 20 >40
25 40 40 20 40 >40 >40 40 >40 40 >40  >40 40 >40
28 >40 >40 >40 >40 >40 >40 >40 >40 >10 >40 >40 >40 >40
27 10 1.25 0.63 10 10 2.50 20 40 10 40 40 10 >40
28 10 0.63 0.16 1.25 10 20 5 20 2.50 >40 >40 10 >40
29 10 0.63 0. 16 5 5 1. 25 20 40 5 >40 >40 5 >40
30 5 20 5 20 10 1. 25 20 5 2.50 20 20 10 >40
31 10 0. 63 1. 25 20 5 0.63 10 40 5 >40 >40 1.25 20
32 20 10 10 5 20 2.50 40 40 40 >40 >40 10 >40
33 40 20 40 40 >40 10 >40 20 40 >40 20 10 >40
34 40 20 >40 10 40 >40 >140 >40 >40 20 40 40 >40
35 40 2.50 1.25 5 >40 5 >40 40 40 >40 >40 >40 >40
38 >40 20 40 >40 >40 20 >40 =>40 40 >40 >40 >40 >40
37 40 5 5 >40 40 2.50 >40 40 1. 25 40 >40 >40 1.25
38 40 5 2.50 5 20 1.25 >40 10 >40 >40 >40 >40 >40
39 >40 >40 >40 >40  >40 >40 >40 >40 >40 >40 >40 >40 >40
* % 0.63 0.63 2.50 20 20 0. 31 5 25 10 20 0.63 >4¢0 2.50
* % % 0.63 0.63 0.31 20 =40 20 20 — - 40 >40 >40 >40

* Drugs: All compounds were dissolved in DMSQ and diluted with Sabourand’ s dextrose agar medium; incubation

at 37 C for 2~7 d.

* * Clotrimazole was imported for Italy.

* * *Econazole was synthesized in our laboratory.
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x BB 9

BEAEATEMNE BERKIE; TR o H{CN MOD-110681; 2L 563 (L 4 Hitachi
270-50%), KBr [k Jy ; B REILIR{A AC-300P B, T™MS i N 17 , DMSO-ds H 1 71 .
1-(2,4-—FFEX)-2-(1H-1,2,4- =¥ 1) 7 Bg"!

B =0k 13.6 g(0. 2 mole) BiFTF CH,Cl, 70 ml 1, FIK/KIBBHTRHA «-2.4-ZWFE 2
A 20. 1 g(0. 09 mole)F1 CH,Cl, 30 ml B AW T O~5 CHEER N6 h, HUELR W& A [ i
B, R 300 mi koK o, U8, KUk, T 4%, 78 F CH:OH 100 ml, vKif ¥ &I T #tinA
KBH, 10 g, ineEHiH:1 b, NP B4 b BIBCE ] RN KoK A, 28 48, KBk, 748,95 % 2 9%
HeE R, BAAEEK19.6 g, %E83%, mp 89~90 C (90 C )T,
4-{[2-(1H-1,2,4- =3 1)-1- (2,4 — ¥ H)Z F X PR ) FPE (26)

% NaOH 0.5 g AT 7K2 ml 3,5 THF 30 mi, (EPY T 3R {L40. 1 g f11-(2,4- 4 F
HE)-2-(1H-1,2,4-Z 1 E-1-) Z, 1. 30 g(5 mmole) , JK/KIB L HFHB L T, A E B EHEH
AR L.BR2. 0 g A1 THF 15 mliB & W, i S ERBH R 12 h, BIIRE R b 5, HIA10% NaOH
1 ml, BEFRBEHES b, FEHEN, Mg MAIKS ml, ZBRZER$EH, KBS AR B {L 2 pH
1~5, ZRZ BRI, Kk, THR RZZBN FANEELSEOAEKL 40 2, W E71%, mp
187~189 C, SCE ¥ CisH,;sCLN,O;, B {H % . C 55. 12, H 3.85, N 10.72; LM{EY%.: C
55.02, H 3. 81, N 10. 79,

L& 18F39 G B Jr i id] 26,
4-{[2-(1H-1,2,4- =05 1-)-1- - “HE IO LEE PR ) XPRHEREE GO

#26 0.60 g(1. 53 mmole) T CHCl: 10 ml, i A SOCl, 3 mi, M EF]L h, EIWEF &
ZREATI, IAIE N REL0 mL B HERE0. 5 mi, EEBFHIE, BUURETIR, MR B Wik
50 mi, i pH E8k#E, “ B HIRHG K%, TR BEZ_EHE BRYE T RAR WA KH
ML, ZMES . 180.56 g, YWHE73Y%, mp 140~142C,

17,18~ 25M27~33 =S R,
-{2-[(+-BWEFEEOPEE]-2-2, - “RFEE)ZE)-1H-1,2,4+- = HEEE (13)

B2-(1H-1,2,4- =W H-1-)-1-(2, 4- T FEE) Z 81, 3 (5 mmole), HIA50% NaOH 7K
EWL. 08, CHCl, 20 ml, POT ERALELO. 1 g, EWHIFES min, FERPI0 5 05 B
1.0 g 19 CHCLY 10 ml, 8, E@BEH: b, FIMAREFS b, K56 HE KGR, D e &
g.5H, JESHES, AZE-AE0:DEER,. B LAEEKL 52, ZHE69%, mp 160~
162C, JEE S CyHCLN;O-HNOs, Bip{E % : C 47.57, H 3.52, N 18. 06; SL#ME Y% C
47.49, H 3.61, N 13. 06,

L E1~16,35~ 38R LB AL
4-{[2-(1H-1,2,4- =X 1-)-1-2,4-“FEF XL O T & |PE ) FWHE (3D

¥ NaOH 0.5 g B TF7K2 ml §3, 0 \ THF 30 ml, [P T ZERILE0. 1 g, 1-(2,4- A
#)-2-(1H-1,2,4- =M 3-1-) Z 1. 3 8(5 mmole) , IKIBBH, B THAME A EREHERZ
F42.0 g I THF 15 ml R &3 W R Z BB HE 60 h, MR EIRS h, FHEH, Mg mA
K50 ml, FIFERESK, KAHFRMEBRBMIL. HH REBE FRREL R BRSO RE
sml. 45 g, WH65%, mp 258~260C, JTLE /3 HTF Ci HisCl.N;O,S, B % : C 47.67. H 3.53,
N 9.81; LMME Y. C47.44, H 3. 48, N 9. 84,
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SYNTHESIS AND ANTIFUNGAL ACTIVITIES OF 1-{2-
[ (SUBSTITUTED-PHENYL)METHOXY J-2- (SUBSTITUTED-PHENYL)
ETHYL}-1H-TRIAZOLES AND BENZTRIAZOLES

K Li, WN Zhang, JQ Yang, JG Lu and QY Wu

(Department of Medicinal Chemistry, College of Pharmacy, Second Miliiary
Medical University, Shanghai 200433)

ABSTRACT Thirty-nine 1-{2-[ (2, 4-dichlorophenyl)methoxy ]-2- (substituted-phenyl)ethyl }-
1H-triazoles and benztriazoles were synthesized and all title compounds are reported for the first time.

Results of preliminary biologica! tests showed that the most active compounds 8 and 13 are 4~10
times mote active than the lead compound econazole. The antifungal activities of compounds 10,12,
14,15, 20,22, 23,28, 30 and 31 are better than or comparable to the activities of econazole and
clotrimazole against most fungi. Compounds 23 and 31 are 30 times more active than econazole and
clotrimazole against Forseaen pedrosoi. Compound 22 is 4 and 8 times more active than clotrimazole and
econazole, respectively, against Candide albicans.

Key words Triazoles; Benztriazoles; Antifungal activity





