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Tab 1 Antifungal activity of the compunds

Minimal inhibitory concentrations(MTC) (ug/ml)

Compd Candida Trichoplyton Trichophgton Microspurum Asperqillus
albicans rubrum QupSCuIR {anosum Stavus
dl-Econazole 10 <2.5 <2.5 5 40
(8)-Econazole 20 20 <2.5 <2.5 80
(R)-Econazole <2.5 <2.5 <2.5 <2.5 20
dl-Miconazole 20 5 10 L2.5 >80
(.1)-Miconazole 20 >80 >80 <2.5 >80
(F)-Miconazole 10 . 5 5 2.5 80
b
T k% 2

5 HBAE RN E R EHREIE. JTESHTh MOD-1106 &, ZL5h43%{k Hitachi
270-50 B ,KBr [ Fr W2 . BRI 4R{Y 0 AC-P300(Bruker) , BEYCE JH WZZ-1 g shis = iEN
LM 5E ., BHs « THF XA EHEZC, (8)-(—)-a,0- K E-2- MR L F RN L- B HBH
£, (R)-(+)-0,a- ZFE-2-MEme b R REH SO D-TRE BRI 2. D-IE MR Uk L8
HEMHE", FREMBRB R EER®,

S-oR ke[ (S)-B]

M (8)-(—)-a,0- ZHKF-2- MM 452 B Y 1. 27 5(5 mmol) F] FH ZE G KR 0. 30 g(5 mmoD) B F*
F 2 20 ml o, %8 B3k RS, AR T MRER 3 n, B A, BERXLBN SR amRY, HE
Bk, kGAEER TR,

RoEg g%z (R)-B]

H(R)-(+)-a,0- K F-2-M 147 B 253 mg(1 mmol) H} B H A& 60 mg(1 mmol),#% I
EH .

(8)-(+)-2-R-1-(2,4-Z“R/FE X)) B[ ($)- (4)-VIIL]

744 1 mol/L () BH; » THF B#E 70 ml(~70 mmol)#3, T A\ _EiRFHI &8 (S)-B(LERHE
#5 0. 05 mol), FEHA T, /K& 20C, BRI 2-8-1- (2, 4- “H %) ZM (VID 22. 4 g(0. 1
mol) FF7K THF 50 ml B W 1,4y 1. 5 h J5e , AkLEBEHE 30 min, TLC KW R Y WO B —
I MeOH £ 15 ml, FEHiHE 10 min, WMERZEH, REWAHZE 150 m FR, HKKH1
mol /L HCl 50 mlx 2., HAI&EE7K 50 ml FI{EH NaHCO; JA K 50 ml %3k, B /5 B AHEMEEHK
¥, MgSO, T MEKE B BME AR 22.58(100%), &, EHBE A RE & H
FHMBELEGE K, BB RS 16.0(71%),mp 60~61C, [alf+50. 70°(c 1. 2,
EtOH), JEE 4Bt CsH,0Cl,, S % C 42. 28, H 3. 04; Fip{HE %C 42.61, H 3.17, HE R
WETE, BB, mp 50~53C,[«]®+32. 07°(c 1. 1, EtOH),
(R)-(=)-2-F-1-(2,4-—H/FEX) B (R)-(—)-vilL]

FI%4 1 mol/L ) BH, « THF J5¥Kk 14 ml, F&F 4 &1 (R)-B, 2--1-(2,4- “HAFH) LW
(VI 4. 47 g(20 mmol) , ¥ R 77 S48 (R)-(—)-VIIL L & 4. 50 g, A MR E S w84
F 3,04 g(67.6%), mp 60~61C, [aJ§ —50.93°(c 1.20, EtOH), LRI CsH,OCls, SE W
5 %C 42. 34, H 3.09; Fip{H %C 42.61, H 3.13,
(8)-(+)-2-(1H-DR 0L - 1)-1-(2, - — B F X)) B[ (5)-(+)-IX]
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BECS)- (4 )-VII 11. 3 g (50 mmol), Bk Mk 3. 5 g (50 mmol),NaOH 2. 3 g (57 mmol),
Bu,N*Br~ 0.5 g il -4 DMF 35 ml 7£ 80°C A3 BEHE 5 h, husk 100 mi, 47 4 [ 4, B8 48, A K
(10 mix DL, THREMBAERS 12.7899%) H 95U BMEL RB LA RE & 11. 2
g(87%), mp 113~114.5C, [aJ2 +100. 10°(c 1. 5, MeOH) , J&E /47 C1.HsOCLN, , 3L JU{E %
C 51.08, H 3.86, N 10. 83; Hi{ {8 %C 51. 38, H 3.92, N 10. 85,
(R)-(—)-2-(JH-BRIR - 1)-1-(2,4-—REROZ B[ (B)-(—)-1X]

B (B)-(—)-VII 2.25g (10 mmol), & ELAKPFEHE (B)-(—)-IX 45 2.188
(84.8%), mp 113~114C,[a]2 —100. 15°Cc 1. 0, MeOH), JTE# C.1HOCLN, , LM {H %
C51.14, H 3.88, N 10.79; Hip{H %C 51. 38, H 3.92, N 10. 85,

(8)-(+)- R HEDk EHER b

B (S)-(+)-IX 1. 29 g(5 mmol) , X H ¥ 0. 90 g(5. 5 mmol) ,NaOH 0. 23 g(5. 7 mmol) fl
TEBA 0.15 g #F7K 1 ml fIEH 5 ml 1, 48 80CHIAPEH: 4 h, B 5L, X B AR HKIER S
P, A ¥ HNOs £ 1 ml, jCE A7 B, F 95X CBEE &, BB 1. 71 8(79%), mp
167~169'C,[u]d +82.66°(c 1.6, MeOH), ITTEATHT CisHsCliN;O,, SZHI4E % C 48. 44, H
3.57, N 9. 33; Fif 1l %4 C 48.62, H 3. 63, N 9. 45, IR fi'HNMR ¥ E 54 HEEATZE LS —. -
(R)-(—)-TE meng

B (R)-(=)-1X 0. 77 g(3 mmoD) FI X+ &L ¥ 0. 54 g(3. 3 mmol) , ¥ iR Al i B =4
1. 05 g(79%), mp 167~169C, [«J2 —82.38(c 1. 0, MeOH), TCE D CisH1sClN:O,, SLH
{4 %4C 48. 34, H 3.55, N 9. 37; Hib{H %C 48.62, H 3.63, N 9. 45,

(8)-(4)-BE UL HER 2b

H(8)-(+)-1X 1. 29 g(5 mmol) fl 2,4- Z4 & ¥ 1. 08 g(5. 5 mmol) , §& LRI F EHB
177 8(74%), mp 135~136°C . [a]3" +59. 37°(c 1. 0, MeOH) , 3¢ B 47 C1sH sCLIN;0, , 32
W4E %C 44. 74, H 3. 09, N 8.67; FE{E %C 45. 12, H 3. 16, N 8. 77, IR JR'HNMR 55 i
EEe—-.

(R)-(—)-Bk B G4 ER Eb

A (R)-(—)-1X 0. 79 g(3 mmol) 1 2,4- ZF & F 0. 65 g(3. 3 mmol) , & LR AU T7 6 Hl 15
FEH 110 g(76.5%) ,mp 135~136C, [a]&® —59. 04°(c 1. 0, MeOH) , JTTLE 47 ¥ CisHisCLIN;0,,
LH{E % C 45.03, H 3. 14, N 8.65; BP{H %C 45.12, H 3. 14, N 8.77,

¥ 'HNMR X IR Y RTTESW G H B AREZEF O UBETE Y. EHAR L FRENE . SNHBE
B 22 R FI DK B 53 Bl R A S B S e 2 L B Z R I R MR T U . RN R SR R
Bt B R E R Y MBI IRE £ S FR T .
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ENANTIOSELECTIVE SYNTHESIS AND ANTIFUNGAL ACTIVITY
OF OPTICALLY ACTIVE ECONAZCOLE AND MICONAZOLE

YW Liao and HX Li

( Department of Chemistry, Second Military Medical University, Shanghai 200433)

ABSTRACT In an effort to investigate the relationship between stereochemistry and antifungal
activity of the antimycotic agents, optically active econazole and miconazole were first enantioselec-
tively synthesized. The key step was the enantioselective reduction of 2-chloro-1-(2,4-
dichlorophenyl) ethanone catalyzed by chiral oxazaborolidine.

Preliminary biological tests showed that (R)- (— )-econazole and (R)- (— )-miconazole were
more active than the (S)-isomer and racemates against common pathogenic fungi such as Candida
albicans , Trichophyton rubrum, T. gypseum, Microsporum lanosum and Aspergilus flavus i viro.

Key words Optically active; Econazole; Miconazole; Enantioselective synthesis; Antifungal

activity





