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. Abstract

For the synthesis of new antifungal agents, We have synthesized four new ketoconazole

derivatives were synthesized by the reaction of cis-[2-(2,4-dichlorophenyl)-2-(1H-imidazol-1-y1)-1,3-
dioxolan-4-yllmethane sulfonate with isolated fig compounds. These compounds were showed strong
antifungal activity against C, albicans ATCC 10231. C, utilis, S, cerevisize ATCC 9763. A and niger
ATCC 9029. Among them, sample No.(13) showed potent inhibition activity. Generally, other samples
showed biological activity in vitro test. The above results showed the possibility of the development of

new antifungal agents.
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Scheme 1. The structure of basic ketal form as an
azole compound.
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Scheme 3. The synthetic route of ketoconazole intermediates.
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Scheme 4. Chemical structures of antimicrobial substance isolated from Fig.

giel A3 FAFAE Nesinal o g2y
azoleA] 3§29 ketoconazole FEAQY MEE ¥
AFAE P o) FAF L A7EA
o33 Zol AR E Hilch

2.4 ¥
2-1. M2 W w

2-1-1. A}, A8 2 717)

AN @ gl AldrichAl EL i ARE
Ay, 23 JPES Ak AEF IUF
#4 24L& Thomas Hoover Melting Point
Apparatus& AH3tglon RAL A Yt
YA713%9 £37]E Varan T60%} HA-100&
ALgsteet. AHelA EZ7)E Midac Model M-
1200 spectrophotometer& ARE-3l%th TLC plates
Merck DC-plastik follen Kieselgl 60F 2548 AMR-3}
3, GC-Masst RQ 1000& A+&34c. =
z} vgg Yo AR EJE 9% Column
chromatographye 94 AzutEas (C18

-301-



4 44

K,CO,/ DMF

C compound
N

f
‘\N al
\
CH,m 20

o ﬁcn,ow{s

H

)

Cl

K,CO,/ DMF| A compound

/

B compound
K,CO,/ DMF

[e]
N
'K_—\X c
N
\
CHzﬂ
2

RRM{LRRE

N
cl
0 ¢
N
\
CHym 0
\/ascﬂzo._@o
13 Z
a
1
0
0 r~cH o—wo
H
H,CH, 12

CH,
CH,

Scheme 5. Synthetics of ketoconazole derivatives from Fig compounds.
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& ¥AEA 283 gE A8E P F
Z}z}-& Mueller Hinton Agar, Sabouraud
Dextrose Agar WjA|of] AAHEst] B3yt

6) 29 AFAEE BAF X o] AAEHA ¢
€ 7P 2 Y NPT FEE Ao 4
719 & Az} 3]4 Y (Broth Serial Dilution
Method) 2.2 MICE A3t}

2-1-5, Z} 33HEo) % g AR

39E gz SYEF ketoconazoleFo] o
T8 dYlM Hads AR (MC, mg/ml)
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Table 1. Antifungal Activity of Compounds {mg/mi)

No of C,albicans C uili S, cerevisiae | A, niger
Compound [ATCC 10231 ’ ATCC 9763 | ATCC 9029
(11) {0.84 {0.28 {1.32 {1.41
(12) {1.26 {0.63 {1.29 {1.32
(13) {0.83 {175 {1.43 {1.875
(14) {1.53 (1875 (1.43 {2.54
ketoconazole 1.875 1.875 1.875 1.875
ATCC is an abbreviation for American Type Culture Collection,

2-2 O|0|CHEO] X|&HE S2iH12) #

2-2-1. cis-[2-(2,4-Dichlorophenyl) -2-(1H-
imidazol-1-yl-methyl) -1,3-dioxolan-4-
yllmethyl benzoate nitrate(8)¢] ¥4

oj] W#E Heeres 59 WY& FA8l9 &

I & F22 AL & EFS2FANM as-
[2-(bromomethyl)-2-(2,4-dichlorophenyl) -1,3-
dioxolan-4-ylJmethylbenzoate(7)5.35g (0.012mol) &
DMF 100mle] ol HowA ojujct& 245
g(0036mao)-& W& F 1200]A 6AZHEQ BHA
A o] ¥rEEL d2og YrAsy FHFF 00
miE ¥ HodM oHZ 500mlE ¥ #7135
£ B¢ og MgSOE #7139 £82 A)A3

$AEA2N P23 §4ELE 14U Ketoconamle M ¥4 5

Aok z22lx A s 239 HNOK(65%)&
7hete A4 E 23 SYE 41g8 23U

& 7056%

E=ed; 1M~172°C .

IR(KBr)em™; 3115~3155 (imidazole=CH), 1725
(C=0), 1584, 1580 (C=C)

'H-NMR(CDCL) & ; 36~39(m, 'H, dioxolane
ring C.-H), 41(d, 2H, dioxolane ring C5-H), 4.2(s,
2H, -CH:0-), 45(s, 2H, N-CH:-), 70~73(m, 3H,
imidazole-H), 7.4~7.6 and 8.0~82(m, 3H,
CeH:Cl:) and (m, 5H, CsHs-H),

2-2-2. ds-2-(24-Dichlorophenyl) -2-(1 H-imidazol-1-
yl-methyl)-1,3-dioxolan-4-methanol (9) 2
4 .

Eet23A 33YE(8) 14.52(0.03mol) &
dioxane 100ml¢} F/5 150mio] W& o2 How
4] 50% NaOH -89 20ml€ 7}l 100914 08
T EFAAG A7) F/S 20mie ¥ A
FWA dichloromethane 200mlg Y3 &g 3%
% %713 £23Y FHFE AR O 75
MgSO.2 #7139 #8E AASAY. 28z 7
¢ FH3 GojA AP BA A 100mlE
W A4 6A1ZH T AHolFUk 283 A
A 4 FAE 2T dichloromethaned] =o)
XYY o 2xT2Y GE (101, viv) EF &)
2 A AR 62g9) WA 2L U

T8 6278%

=54 138~140 °C

IR(KBr)em™: 3110~3155 (O-H, imidazole=C-
H), 3015~3060(=C-H), 1725 (C=0), 1584, 1580
(C=C)

'H-NMR(CDCL) ¢ ; 33(d, 2H, CH,OH), 35~
38(m, 1H, dioxolane ring CA-H), 40~42(d, 2H,
dioxolane ring C5-CH.), 44(d, 2H, N-CH.), 70~
73 (m, 3H, imidazole-H), 74 and 7.7(m, 3H,
CeHs-H)

2-2-3. ds-[2-(2,4-Dichlorophenyl)-2-(1H-
imidazol-1-yl)-1, 3-dioxolan-4-yl]Jmethane
sulfonate (10)2] ¥4:

Fe23 JdA gy Somle] SFE(9) 9%
(0083mal) & 0|3 o]F FAME Y& YLZE A
A -5 'CE ¥z A FH o] 8o methanesulfonyl
chloride 344g(003mol) & ¢ 15 B7F AH3] Y&
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e EHES % 6 AT FL AAFUL A7
FRT 4 120miE 23 Yol O HEd A
A AFEL AA3} e o] HFEL 0
mi®} CHCholM A A3t 106g9] U4 2H&
ik

&8 8675%

=3 110~112 °C

IR(KBr) cm™:
1175(S=0)

'H-NMR(CDCl:) & : 30(s, 3H, -CHs, 35~
39(m, 2H, 13-dioxolane ring C5-CH: . m, 1H,
13-dioxolane ring C4-H and s, 2H, -CH.-), 4.4(d,
2H, N-CH:-), 70~7.35(m, 3H, imidazole-H), 7.5~
7.7(m, 3H, C:HxClL)

1581, 1509(C=C), 1342,

2-3. 2z} YE0| X|BE OHF ¥TIZN2 &Y

2-3-1. (2s4s)-4-{ (3822E)-Stigmasta-5-enyl) -3-
oxomethyl]-2-[ (2,4-dichlorophenyl) ]-2-
(1H-imidazol-1-y! methyl)-1,3-dioxolane
(1)< ¥4

Zg23 YoM A FFE DMF 20mie| 3}¢E

(10) 15g(0004mol)& Wol =Act. 28X K:LOs
051g(0004mol) & ¥ FE oA 2% A 3%
E 153g(0004mol) & ¥ ¥ < 80ColA oF 64
7+ B¢ 2wrEch 22 2y &3 FRT
150mig ¥& ohg o] EYEL 00mle E22X
go2 23Ntk #712E FHRFE 23 A¥
# o 75 MgSOE ZAx A7 S9E A
&3 A EFEL A o] EFEEL A
714 60F-14Z (A7l : CHCh : MeOH=90:10,
v/v) & Azt s FA sl 24 A
315HE 238 AU

831 %

=F7: 178 Dec

IR(KBr) cm™: 3123~3134 (O-H, imidazole=C-
H), 3006~3008(=C-H), 1707(C=0), 1565, 1634
(C=0C)

'H-NMR(CDCL:) & : 0.7~13(m, 6H, 2 C2-
CH.), 16(t, 3H, C18-CHs), 1.7(g, 3H, -CH:CH,),
22(t, 3H, C13-CHs), 20~26(m, 4H, -CH.-CO)
and (m, 1H=CH-CH.), 25(s, 2H, -CH:-S-),
30(m, 2H, -CH.CH:), 35~37(m, 1H, dioxolane
ring C4-H), 40~41(d, 2H, dioxolane rnng C5-
CH.), 44(s, 2H, N-CH:-), 53(quin, 1H,=CH-),

Ll o g

55(d, 2H, -CH=-0), 70~72(m, 3H, imidazole-H),
72(d, 1H, C8-H), 75~76 and 78~79(m, 3H, -
CiH«Cls) and (m, 4H, -CeHi-)

2-3-2. (2s,4s)-4-[ (Cumarinyl)-7-oxomethyl]-2-
[ (2,4-dichloropheny!) 1-2-(1H-imidazol-1-
yl methyl)-1, 3-dioxolane{12) 2] ¥4
E2t23 oA A 573 DMF 20mio] e
(10) 15g(0.004mol) & ol =tk 28X K.LOs
051g(0004mol) & W3 F3jaoA &% B 3%
& 065g(0004mo) & F& F o 80CAHA < 64
7+ B¢ 2wEigth 283 B &3y FHT
150mlg $& oy o] EHEL 200mie) E2Z2Y
go2 2N #71%E FHTE 23 A
# o2 T MgSO2 AZ A7 &olE 7%t
Tl 43 EPEL AU o] EFEE AT
744 60F-154% (#B78Y : CHCh : MeOH = %0 :
10, v/v) & Z2olETYE 313 FA s A
ABE 154gE AU

+&: 315 %

E=53: 142 Dec

IR(KBr) cm™: 3117~3145 (O-H, imidazole=C-
H), 3008~3020(=C-H), 1715 (C=0), 1483, 1632
(C=0)

'H-NMR(CDCls) & : 33(m, 4H, N-CH:-C), 37
~39(m, 1H, dioxolane ring C4-H), and (d, 2H,
dioxolane ring C5-CH:), 4.3{m, 2H, -CH:-O),
53(d, 1H, C5=CH), 62 and 68(d, 1H, C6-H), 70
~72(m, 3H, imidazole-H), 7.3(d, 1H, C3=CH),
732~76 (m, 1H=CH) and (m, 4H, -CsH+-)

2-3-3. (2s,4s)-4-[ (Phenyl-2-propenoicacidy!) -4 -
oxomethyl]-2-[(2,4-dichlorophenyl) ]-2-
(1H-imidazol-1-yl methyl)-1, 3-dioxolane
(13)9] ¥4

Zgt23a YA A4F73 DMF 20mle] 3HgE

(10) 15g(0004mol) & ¥l HHth 28X KLOs
051g(0004mal) & ¥ F3HdN 2% C 3%
€ 066g(000dmol) & W& F o 0T oF 64]
Z+ B¢ 29 S a8 A FF39 FF
4 150mlg $& tg o] EFES 200mig €2
2Xgoz 2 I4dd 4713 FHTE 28
Ay § g FF MgSOE AR AL &9iE
A F2Ee A EREL AU o] ERES
A7 60F-142 (AW : CHCL : MeOH =
9 : 10, v/v) B AZopEa ey AAES 7
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A TAEE 21gE AU

& 427 %

=3 164

IR(KBr) cm™: 3109~3135 (O-H, imidazole
=C-H), 3012~3020(=C-H), 1720 (C=0), 159,
1480 (C=C)

'H-NMR(CDCl:) & : 325(m, 4H, N-CH.-C),
39(m, 1H, dioxolane ring C4-H), and (d, 2H,
dioxolane ring C5-CH.), 4.5(m, 2H, -CH:-O),
54(d, 1H, C5 = CH), 62 and 68(d, 1H, C6-H),
6.9~7.0(m, 3H, imidazole-H), 7.3(d, 1H, C3
=CH), 74~77 (m, 1H, = CH) and (m, 4H, -
CeHi-)

2. 3-4, (2s,4s) -4-[ (Phenyl-2-propenolyl) -4~
oxomethyl]-2-[ (2,4-dichloropheny!) ]-2-
(1H-imidazol-1-yl methyl)-1, 3-dioxolane
(14)¢] &4

Fel23 YoM A FH diethylether 60miol]

3HE(13) 143g(0003mol) & W] =Uc} 22
LiAlHg(0004mol) € W AoA <o 1247 &
S Wy STk a8a ol FHE of AHAFEEH
gl {4 150mlE W o)oiA 200mie] CHCLE
F234d §71FE FRTE 2N A £ 7
+ MgSOE A= A7 9§ Z2ds2sid o
A EREL Ak o EFES M7 6&0F-
142 (A8 : CHCL : MeOH = 90 : 10, v/v)
# AzolEIYTE A WA A EE
13g€ 4tk

S8 U %

=E%: 145 Dec

IR(KBr) cm™: 3109~3230 (O-H, imidazole
=C-H), 3009~3010(=C-H), 1725(C=0), 1603,
1470 (C=C)

'H-NMR(CDCl:) ¢ : 33(m, 4H, N-CH.-C), 4.0(
m, 1H, dioxolane ring C4-H), and (d, 2H,
dioxolane ring C5-CH.), 452(m, 2H, -CH.-O),
54(d, 1H, C5=CH), 622 and 6.7(d, 1H, C6-H),
65~73(m, 3H, imidazole-H), 74(d, 1H, C3=CH),
75~79 (m, 1H=CH) and (m, 4H, -C:Hi-)

3. A 0@
Tzt AREE e I FEH ¥

YR A2 73 §483 & ol 4 Ketoconazle =M #4 7

A4 A HAs e AEA 58 8§
37] S8 ZH APEY 2= ¥ BAHS A,
Ha ¢ AX FE(MIC) O diE HAAE A
o o ZE¢ 43 AFE ()= Candida
adlicans®} Saccharomyces cerevisia®l ths] 084%}
122 AEIVE 2o} Candida adlicanse 2404
2238} 3 Saccharomyces cerevisizx @457} Bl&
3t 28l AFE (12)9 (13)o] i 4
243 A3 Table 1014 VePd ule} 7ol 3gE
(12)7} SFFE(13)of visjA 53 FAHE HHe
U ditio g AEIUETET dNFHog oF 2u)
Vg St B8 T3l A uE 3y
Z 53 43 v NEZHEY A48 Sy
SAle o] BAE o] &3ty PR AEE R E=A
IFEL Be 7184 $RE #2 Yo 28 F
3} AA AEIUSE F7A 9] sehagAdy A
o)l BFEF HYE(1DY S 484 Ade
ga o3|g Autyoz 71& ool ARIUE
B 3¢ 4 A3 $3A Jeldt 28
v 73 B R o] E%yd AR F
B8 gAE9 FAFH BN 53R ZPou
NMRdleje} A3t M2 JFEYS AT
fo2 /& side] glojAel FrtA FEdx
S0l 8 F glgReE 7|NErt E3] Candida
adlicans 7% 3FFE(13) 7§ 08302 3FE
(11)3 2 §48E JePH O™ Candida utilisol
g#iM e 23] 3FPE(1D o] o 3 2y
U Antdoz AEIUE Ho 2d 71 @40
At olEd e olEA YAEAE ¥
Al T E FEH A7 AYEL vigos B
@A 2] EAEARTE M A8 AR
HZYNE T3 ¢ 80| Fale)el AgdEr

4 3B

ol& A FA<Q KetoconazoeR T ¥A 7
2 Scheme 134 2 121 39 UElyc). & 2 K
FolMe Heeres Fol BIg WHL" £33l
olF YEY 7Tz AL YL 13-
dichloroactophenon#} glycerin®] #2082 #AI3l31
ol A AYEE HH AFd}H NYEE 13-
dioxolane 72 & = o}lF AFEL T4 AT
23 3AES ke AN AHe oA
9] EGE (Vg ¥ 3= vl Heeresd] WY&
Al2EgT o] Wl <3 BIFE (19 ¥4
FAFNA transst cs] & Wi LIA=E
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ol g3l @A EAQ st A HYEE B
g4 AU 28 £ YN gL AN
&t trans@ AASHIL asH M HAA AYPEL
8 ¥F Uitk o] A e Hoe vEd
< A8 Ae&m FA 3HEEe 4A H& sHen
ol ds BHHEo] dARge] i S8t o F7t
571 qEQAez 47 Hu 2PN Esiy
de ol 3EE (NS xed& 338 48 117
~118 2 Heeres"7} B33 11839} Aol x| &
a4 9ty 28l HeeresEE Ketoconazole§ &
A T3 st AFE(10)F 1-acetyl-4-
hydroxy phenylpiperazineZ ®HgA|H O £ A3
M Mo AF§ ketoconazole} itraconazole
FAgA Y F2¢ GABAE T A SN2
£ o uEE NP ketoconazole F7HA) N FPE
(10)3} BAol 71dsle A&A 3§ F3}a44
#< SIFE A, B CE o] 83ld N2¢ FA
€ 98T 283 olg A F7HA 3FYE
(10)€ X&A 3FE A B, CE o438 A=
3 FYHL DMFEA3INA KLO:E AHE-3lo
N2L AFA FHFEQ (11), (12), 1) zz}
31%, 315%, 42.7% 9 &% @459 282
3EE 138 #95t AFE(4)E HU% FE=2
ATk °)E N2 olF JFPEEL IANHZ
A ketoconazoleo] 222X Ed e L7} Fou
dxgoe St FAag A vw FEu o
E 3B dEdd e Aoz Hol FA43
=7t 3A F7hsdoh 2y BEEe 39 A
A1) ng IR e vIPd Aoz oAy
ou A9 AEIUYEY] L3z vjkd AL
Ueplich g0 2 olE 38 i ¥ o 3
AAQ GFH 2F & ol &3t YA FEAN
& AAES 77k Aol B s g
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