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Fig 1 Route of synthesis of the title compounds.
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Tab 1 Structure, yield and physical data of the title compounds

—N HO
D“CHz—C—CHz—S—Q—NHR
N= ]

F (O)n

P
MmP Yield IR "HNMR
Compd” R 0 (%) (KBroem™) (5 ppmy J: Hz DMSO-dy)
IVa -H*H,O-HCI 0 130~142 48.2 1650,1230, 9.32(1H:s, triazole Cs-HD:8.43(1H: s, triazole C5-HD, 7. 38~
820 6.56¢(7H, m, Ar-H),5.00~4.80(2H, m,-CH,-2, 4. 03(1H,
dyJ=14.8,Ci-Ha)»3.46C1H, d, ] = 14.7,C;-Hb): (2D
IVb  CH;CO- 0 108110 58.5 1685,1215, 9.98C1H:s,-CONH-),8.30C1H: s» triazole Cs-HD» 7. 78
815 (1H, s» triazole C5-H>,7.48~6.95(7H, m, Ar-H),6.20
(1H, s, -OHD,» 4. 60(2H, s, -CH,-2, 3. 62C1 H, dy [ = 13. 4
Ci-Ha),3.34C1H, ] = 13. 4, C;-Hb>, 2. 03(3H, s, -CH3 )
Vb  CH;CO- 2 209~-211 90.2 1700,1220, 10.39C1H,s,-CONH-),8.24C1H, s» triazole C5-H>,7.77
835 (1H, s» triazole C5-H>,7.69~6.91(7H, m,Ar-H),6.16
(1H, s, -OHD, 4. 52(2H, 55 -CH,-2, 4. 09C1H, dy ] = 13. 35
Ci-Ha),3.74C1H, d, ] = 13. 3, C;-Hb), 3. 40(3H, s, -CH; )
IVe CH;CH,CO- 0 126128 54.3 1660.1250, 9.87(1H,s,-CONH-,8.28(1H, s, triazole Cs-HD,
820 7.75C1H; s triazole C5-H)»7.47~6.93(7H, ms Ar-HD,
6.15(1H; s, -OHD, 4. 58(2H, s, -CH,- ),
3.59(1H,d, ] =13.4,C;-Hb), 3. 34C1H, d> ] = 13. 4, Cy-a)»
2.28(2H; q,-CH;-2, 1. 05(3H, t, -CHj>
Ve CH;CH, CO- 2 217219 94.3 1715,1220, 10.29C1H;s,-CONH-), 8. 24C(1H; s, triazole Cs-HJ,
810 7.76(1H; s triazole C5-H)»7.71~6.90(7H, ms Ar-FHD»
6.13(1H, s, -OHD» 4, 52(2H, s, -CH,-), 4. 08C1H, d»
1=15.2,C-Hb>, 3. 74C1H, d, ] = 15.2, C;-Ha),
2.38(2H; qs-CH;-2, 1. 09(3H, t, -CHj>
IVvd CG4HsCO- 0 107~109 91.3 1650,1240, 10.30(1H;s,-CONH-),8.32(1H; s, triazole C5-HJ,
820 7.77C1H; $» triazole C5-H)»7.97 ~6.96(12H> m» Ar-HD»
6.23(1H, s, -OHD» 4. 63(2H, s, -CH;-), 3. 66(1H, d»
J=11.6,C-Hb>,3.39C1H, d, ] = 11.6, C;-Ha)
vd  C¢H;CO- 2 219~220 85.1 1680,1260, 10.67(1H;s,-CONH-),8.37C1H; s, triazole Cs-HJ,
840 7.92C1H; $» triazole C5-H)»7.99~6.92(12H, m» Ar-HD»
6.19C1H, s, -OHD, 4. 54(2H, s, -CH,-), 4. 13(1H, d»
1=15.2,C-Hb>, 3. 78C1H, d, ] = 15.2, C;-Ha)
IVe p-BrGH,CO- 0 165~167 42.5 1680,1140, 10.36¢(1H;s,-CONH-),8.32(1H; s, triazole C5-HJ,
820 7.79C1H; $» triazole C5-H)»7.10~6.96(11H> m» Ar-HD»
6.23(1H, s, -OHD» 4. 63(2H, s, -CH;-), 3. 66(1H, d»
1=13.4,C-Hb>, 3. 39C1H, d, ] = 13. 3, C;-Ha)
Ve p-BrCsH,CO- 2 136138 87.3 1695,1240, 10.71C1H;s,-CONH-), 8. 25(1H; s, triazole Cs-HJ,
810 7.95C1H; s triazole C5-H)»7.94 ~6.92(11H> m» Ar-HD»
6.18C1H, s, -OHD, 4. 54(2H, s, -CH,-), 4. 12(1H, d»
1=15.2,C-Hb>, 3. 78C1H, d, ] = 15.2, C;-Ha)
Ivf  p-CICH,CO- 0 158159 34.2 1660,1240, 10.36(1H,s,-CONH-),8.32(1H. s, triazole Cs-HJ,
820 7.97C1H, s triazole C5-H),8.00~6.97(11H> m» Ar-HD»
6.23(1H, s, -OHD, 4. 63(2H, s, -CH;-), 3. 67C1H, d»
1=13.4,C-Hb>, 3. 39C1H, d» ] = 12. 3, C;-Ha)
Vi p-CIC,H,CO- 2 152154 86.8 1695,1310, 10.70(1H,s,-CONH-), 8. 24C1H. s, triazole C5-HJ,
840 7.89(1H, s» triazole C5-H),8.02~6.91(11H> m» Ar-HD»

6. 17(1H) Sy—OH)y4.53(2Hy Sy—CHz—)y4. 12(1H) dy
1=15.2,C-Hb>, 3. 77C1H, d» ] = 15.2, C;-Ha)
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Comd? R MP vid R THNMR
CcH (%) (KBrrem™ ') (8: ppms J: Hz, DMSO-ds>
IVg p-FCH,CO- 0 143~145 36.1 1650,1230, 10.30(1H,s,-CONH-),8.31(1H, s, triazole Cs-H),

810 7.79C1Hs s triazole C3-H?»8.05~6.96(11H>m> Ar-H)»
6.22(1H, s,-OH»4.62(2H, s, -CH,->, 3. 65(1H, d,
1=13.4,C-Hb>, 3. 38C1H, d» ] = 12.9, C;-Ha)

Vg p-FCH,CO- 2 231—~233 78.8 1680,1240, 10.67(1H,s,-CONH-),8.26(1H, s, triazole Cs-H),

840 7.78(1H, s triazole C5-H),8.10~6.93(11H> m» Ar-HD»
6.19C1H, s,-OH»4.55(2H, s, -CH,->-4. 13(1H, d,
J=15.2,C-Hb>,3.79C1H, d» ] =15.1,C,-Ha?

IVh o FCH,CO- 0 115~116 26.7 1660,1240, 10.40(1H,s,-CONH-),8.29(1H, s, triazole Cs-H),

830 7.76(1H, s triazole C5-H),7.63~6.95(11H, m» Ar-HD»
6.19C1H, s, -OH»4.60(2H, s, -CH,->, 3. 62(1H, d,
J=13.2,C-Hb>, 3.35C1H, d» ] = 13.2, C;-Ha)

Vh o-FCsH,CO- 2 171~172 80.7 1700,1140, 10.86(1H,s,-CONH-),8.25(1H, s, triazole Cs-H),

810 7.77C1Hs s triazole C3-H?»7.85~6.95(11H> m» Ar-H)»
6.16(1H,s,-OH>»4.54(2H, s, -CH,->,4. 12(1H, d,
1=15.2,C-Hb>, 3. 78C1H, d» ] = 15.2, C;-Ha)

IvVi  p-CH;O-C,H,CO- 0 182184 32.8 1650,1250, 10.14(1H,s,-CONH-),8.32(1H. s, triazole C5-HJ,

820 7.79C1H; $» triazole C5-H)»7.98 ~6.96(11H> m» Ar-HD»
6.23(1H; s, -OHD, 4. 63(2H; 55 -CH,-)» 3. 84(3H, s, -CH3)»
3.66(1H,d»]=13.5,C,-Hb>»3.39C1H,d>J=13.3,C;-Ha)

Vi p-CH;O-Cy,H,CO- 2 176178 89.1 1690,1240, 10.50(1H,s,-CONH->,8.26(1H, s triazole Cs-HD>,7.78

820 (1H; $» triazole C5-H>,8.01~6.92(11H> m> Ar-H), 6. 19
(1H,s,-OH,4,54(2H, s, -CH,-2,4. 12(1H, d, ] = 15. 2,
Ci-Hb), 3.85(3H, s, -CH; 0, 3. 78C1H, d, ] = 15.2, C;-Ha)

Vi  p-CH;C¢H,CO- 0 143144 26.5 1650,1240, 10.20(1H,s,-CONH->,8.32(1H, s» triazole Cs-H>,7.79

820 (1H> s triazole C3-HY»7.96~6.97(11H, m» Ar-H>, 6. 23
(1H, s, -OH»4.63(2H, s, -CH;-0,3.66(1H, d,] = 13. 3,
Ci-Hb),3.39C1H, d, ] =13.4, C-Ha?» 2. 39(3H, s, -CH; )

Vj p-CH;CH,CO- 2 177~178 84.3 1680,1280, 10.58(1H:s:-CONH-):8.26(1H: s» triazole C5-H>»7.78

810 (1H, $» triazole C5-H>»7.95~6.92(11H> m> Ar-H), 6. 20
(1H,s,-OH,4.55(2H, s, -H,-), 4. 13(1H, d, ] = 15. 2,
Ci-Hb), 3. 78C1H, d, ] =15.2, C;-Ha?» 2. 40(3H, s, -CH; )

IVk  p-CH;O-0-F-CsH;CO- 0 145~146 20.1 1660,1270, 10.06C1H, s, -CONH-), 8. 30C1H, s, triazole Cs-HD,

840 7.77C1H; $» triazole C5-H)»,7.71 ~6.88(10H, m» Ar-HD»
6.18(1H>s,-OH>,4.61(2H; s, -CH,-, 3. 90(3H, s, -CH;)»
3.63(1H,d, ] =13.2,C;-Hb), 3. 36(1H, d» ] = 13. 3, C;-Ha)

Vk  p-CH;O0-0-F-C¢H;CO- 2 205~207 75.3  1680,1260, 10.47C1H,s,-CONH-2,8.65(1H; s, triazole Cs-H>,7.77

840 (1H; $» triazole C5-H>»7.85~6.90(10H, m> Ar-H), 6. 16
(1H,s,-OH,4.54(2H,s,-CH;-0-4. 11(1H, d, ] = 15. 1,
C,-Hb>»3.92(3H, s,-CH; 2, 3. 77(1H,d,] = 15.1,C;-Ha)

IVl  m-CH;CsH,CO- 0 157~158 23.5 1660,1240, 10.20C1H:s:-CONH-): 8. 32(1H: ss triazole Cs-H>»7.79

840 (1H; $» triazole C5-H>»7.76 ~6.95(12H, m, Ar-H), 6. 21
(1H, s, -OHD»4.63(2H,s,-CH;-0,3.66(1H, d,] = 13.4,
Ci-Hb),3.3901H, d, ] =13.1, C-Ha?» 2. 40(3H, s, -CH3 )

Vi m-CH;CyHyCO- 2 194~196 80.2 1695,1260, 10.59C(1H,s,-CONH-), 8.24(1H, s, triazole Cs-H),7.77

840 (1H, s triazole C5-H>,7.92~6.92(11H> m> Ar-H), 6. 16

(1HY§Y‘OH>!454(2HY§Y—CH2—)!4 ll(lHldYJ: 152!
C]—Hb)y377( lHy d!J: 15.21C1—HH)12.42(3H1 Sy—CH3)

(1) Elemental analyses for C» Hs N of all compounds are within 0.5% of calculated valuess (2) The solvent is D,O.
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NS R R A/ B S R L e = 7/ P
JE& T 9 Mk & SCH39304 11 28B4, AT Ik LA 3R
R A kg o HEC2T 5 F T R M R AR IS PR A
M ARSME PR, DR, AR S ARSI P 55 i
{180 K P S8 227 ) SR A g S — N X R 2o AR A%
MERE R W IV, AL SR B R
I BIAE F 5 B 5 e AH 1 BN, Hor Tve X

BRIV BEDE 1) MIC 4 0.625 pgeml ™', 2 i 5
MR 8 75 TV RT3 B RN A1 3 1) MIC b
1.25 pgeml™ b 2 W REMET 4 %5 TV XA (&
BRI MIC 4 10 pgeml ™' 2 F M) 4 65,
S TV s TV, XN TR B MIC 5
ANT BRI, LR 2.

Tab 2 Antifungal activity of the title compounds in vitro

MIC Cpgeml™ "

Compd Candida Saccharomyces Cladosporium Microsporum Cryptococcus Aspergillus
albicans torulopsis carrionii lanosum neoformans Sumigatus
931103 920228 9008138 9503045 9406204 9404100
IVa 80 40 80 >80 >80 80
Vb >80 >80 >80 >80 >80 >80
Vb >80 >80 40 >80 >80 >80
Ve >80 >80 >80 >80 >80 >80
Ve >80 >80 >80 >80 >80 >80
Ivd 40 5 20 10 20 5
Vd 40 >80 >80 >80 >80 >80
Ve 20 0.625 2.5 2.5 2.5 1.25
Ve >80 40 >80 >80 >80 >80
v 20 5 5 5 2.5 2.5
Vi >80 40 >80 >80 >80 >80
Vg 80 5 20 20 20 20
Vg >80 >80 >80 >80 >80 >80
IVh 80 80 2.5 5 10 10
Vh 40 >80 >80 40 >80 >80
Vi 40 2.5 2.5 1.25 >80 >80
Vi >80 40 >80 >80 >80 >80
1Vj 10 5 2.5 1.25 2.5 0.625
Vj >80 >80 >80 >80 >80 >80
IVk 80 >80 >80 >80 >80 >80
Vk 40 >80 >80 40 >80 >80
vl 40 40 1.25 10 10 20
A% >80 >80 80 >80 >80 >80
KCZ” 40 5 0.625 5 2.5 0.625
FCz~ >80 >80 80 >80 40 >80
* KCZ = ketoconazole; FCZ = {luconazole.
S ) 1 2252 ,4 - ®ALHCD
B = A& 113 ¢(1.0 molD 5 =& L
¥ ZDM-1 A LA R G 2 i 146.6 g(1.1 moD = MR &, i & LB R

JETEARRLIE . JEERIMTCN MD-1106 245 21 4k
JiE A A HITACHI 270-50 24, KBr B f; #%
PN Bruker Spectrospin AC-P300 !, D,O
1 DMSO-dg A 7

113 g(1.0 mol), #i#: 3 h, KN B UKIKH,
BTt &, XDIE, A S ReE S dh, 15 (1D 150.0
g(78.5%), mp 46 ~ 48T; (WM mp
46.5T ).



948 22222 Acta Pharmaceutica Sinica 1997, 32(12):943 ~ 949

2 2,4 -ZF-2-(1H-1,2, 4- — M1 36O 2K L i
(ID

WRIR SN 16.8 ¢(0.20 mol)5 1,2, 4- =M
27.6 g(0.40 mol) T A 180 ml " [Hl3, W i
2-H2 4 - F R 38.1 g(0.20 moD T
2K 45 ml MW SOVt FEBR K, R B 5
hy ZKPE3 2 MR 2R, 43 11 M dh, S 1R S lE—
Wbt # 45 G, 4477 8 17.0 ¢(33.0% ) mp
104 ~106C » AR mp 103~105TC -
3 1-02-(2, 4- AR FED-2, 3-F4 5 A S D-1H-
1,2, 4-— M IR R (1D

HCIDD 51.5 g(0.20 mol )~ — H & ¥ i Bk
WAL 44.0 g(0.21 mol)~ = H F& /N ke dE il
4% 2.0 g MMA R 350 ml &9, B nA
NaOH 70 g % 17K 350 ml FI¥#, 60°C #it+: 3
hy 28 B IR 2, K, R4 2 110 ml, H &1
150 ml #ike, AR 12 ml %1 41 20 ml
P, BT &5 a8, T, IR 45 0, 15
Femn CIID 29.0 g(37.7%) mp 130 ~ 132C -
SCHERMO mp 128 ~129T -
4 BT

X AHHAE 2K 25.6 ¢(0.16 mol) i fL 81 (9
45 57K)96 g+ 7K 400 ml, [F13 8 h, ¥ 41, L lkHe
I, 3 K2 AKIZRIE, L8 G ERHEE, To/K R
FRAN T4, 1) LR SWE il AN T &AL A B
4 5, g, T 15 45 FE Ry 2h %
££19.8 ¢(75.7% )» mp 187 ~189C - LMK mp
197C »
5 (4T EEARED ity

TR By SRR £R 25.0 2(0.20 mol) ¥
T AR 100 mls [ 16 h, BIAZKH,
wECKT AR, TCE [ AL, T UE, F NaOH ¥ vE
B, OBE—/K 4 b, 199 B8 (B4 21.0 g mp
75~76C (85.0% ). SCHRL mp 78°C .
6 4-WRIE IR ORI Iy 1) Fk

T4 FERED WA 2.50 ¢(0.1
moD¥ T /S 50 ml, MA = 2% 10 mls
WIMEES 0.75 mol, 27 1 h 58, EiHite 1 h,
70~80°C In#4 2 h, B 100 ml K, &L JE, 4K
R R B A NaOH 7K ¥ 9 S /K B, 115, 15

TOHUR BN R D e, A i, T &
2 30 ml MM Zn ¥1 0.4 mol, [P35 4 h, BIAIK
100 ml 77, oL 38 744 44, K [ 4% T NaOH %
W IEEAEY, N2 pH 1~ 2, WL, K
o A A 1 L N A R A s I L 78 S
iy o

7  1-C1H-1, 2, 4-= M1.3£)2-(2, 4-— FUA
)23 (4T e R 5 )-2- T FE (TV)

KOH 2.1 g(0.03 mol )~ 4-B Jfi 55 % it 19
0.015 mol, A DMF 50 ml, #il £, — KA
I11 3.33 ¢(0.010 mol)»90°C iN#4 8 h, 7K 150
ml, 8 £ W8 42 B, 6 /K B BR 0 T 068, [RD g v
], H CFR Clg— A1 Bk 45 0, 15 H AR &4
(Ve
8 1-(1H-1, 2, 4-— M 1.3 )2-(2, 4- 5 K
503 (4- B Wt T R 2 ) - 2- T BE (V)

HUIV 0.5 g INA &8 10 ml, 30 % B4 K
0.5 ml, [FI 4 b, MK H 45, 1 0, AR o
gt 15V,

FigE AR A B JE W) S SO K A A D
0T PR I P U 1 I 0 P 55 T Bk 4 ) s
S re s B e AR MR T LR TR FR Y
MG AR

M BUELBEWGE MO R 1,2, 4= M T
Tk ; T

Zz % L W
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SYNTHESIS AND ANTIFUNGAL ACTIVITY OF
1-(1H-1,2,4-TRIAZOLE-1-YL)-2-(2, 4-
DIFLUOROPHENYL)-3-SUBSTITUTED-2-PROPANOLS

DZ Zhang, TS Zhous Y] Wu, CM Lius, MC Ma and XT Feng
( College of Pharmacys Second Military Medical Universitys Shanghai 200433 )

ABSTRACT Twenty-three 1-C1H-1, 2, 4-triazole-1-y1)-2-(2, 4-difluorophenyl )-3-substituted-2-
propanols were synthesized and evaluated for antifungal activities in vitro. The synthetic methods of
the intermediates are also reported. The compounds belong to two kinds : sulfones and sulfides. All of
the compounds are new. The results of preliminary antifungal test showed that most of the sulfide
derivatives exhibited potent activities against six kinds of common pathogenic fungi such as
Microsporum lanosum »  Cryptococcus neoformans> Candida albicanss Aspergillus fumigatus
Cladosporium carrionii » and Saccharomyces torulopsis in vitro. Compounds IV, ¢,;,; showed equal or
more potent activities when compared with ketoconazole and were markedly superior to fluconazole.
The sulfone derivitives showed lower antifungal activity.

KEY WORDS Antifungal activity; Sulfide; 1, 25 4-Triazole; Structure-activity relationships
Sulfone





