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Synthesis of 1,3-Dioxolan-2-yliden Derivatives and
Their Antifungal Acitvities

Y S. Kim#, W. J. Kim, B. T. Kim, N. K. Park and C. S. Pak
Korea Research Instituted of Chemical Technology, Taejon 305-343, Korea

Abstract — (1H-1,2,4-Triazolyl) methyl-4-(sub.) phenyl-5-methyl-1,3-dioxolan-2-yliden (3) derivatives
were synthesized and tested for their antifungal activities. The designed compounds with a 1,2,4-triazolyl-
methyl group at the 4-position of 1,3-dioxolan-2-yliden moiety were synthesized by reaction of difluorinated
olefins (2) with (2R, 3R)-2-(2,4-dihalophenyl)-1-(1H-1,2,4-triazol-1-yl)butane-2,3-diol (1). These compounds
were tested for i vitro antifungal activities against 16 fungi species. The MIC values were determined by
the micro broth dilution method. In general, 1,3-dioxolan-2-yliden derivatives showed antifungal activities
in vitro. Among them, (4R, 5R)-4-(2,4-difluorophenyl)- 5-methyl-2-[1-(3,4-methylenedioxyphenyl) meth-
ylidene)-1,3-dioxolon-4-yl(1H-1,2,4-triazollyl)methane showed superior antifungal activities to fluconazol

and ketoconazol.

Keywards [] Antifungal activity, 1,3-dioxolane-2-yliden,
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Fig. 1~ The Synthetic method of 1,3-dioxolan-2-ylidene derivatives.
dene-1,3-dioxolon-4-yl(1H-1,2,4-triazollyl)methane HEFEMAUYY
(3) FEAE At o]l tish A BEE A 1) A@tF
Az,
APt A gt
Candida albicans ATCC

HEHYUY

sighEel A -2 Aol ARE AkES BT
JFAeFSS A}E-315ITE 'H-NMR spectrai= TMS
2 gE4= slel 200 MHz Varian NMR Spect-
rophotometer® ARE3F3Ith. TLC platet Merck 60
F254 precoated silica gel plates ARESIIO™ 3
AzulgE 18kE Merck 230~400 mesh silica gel
S ARE-ERICh

(4R, 5R)-4-(2,4-Dichlorophenyl)-5-methyl-2-[1-
(3-methylphenyl)methylidene]l,3-dioxolan-4-yl
(1H-1,24-triazollymethane(1)2] & - (2R, 3R)-2-
(2,4-dichlorophenyl)-1-(1H-1,2,4-tri-azol-1-yl) butane-
2,3-diol 100 ug (033 mmolyS Zf~e] W& §
4 DMF 10miE 3713le] & HolFar g2elM 4
T}28| 20 = (60%) 20 pg(0.5 mmolys: 718l 30
AT WA 3 110 EEe 2 2-3-H e el
55 ug(0.36 mmolyS A7Iskar A2eliA 1273t &<t
Az ) ghgo) FEEW EF 1 oldotAE
olE® ojejdl FEFi NS FIbetadls
o7 AN vy AsdstelA gulE FReiu L
Unx S #Azzebe 12l (&84 : n-2AteldotAl
golE =191, 33AEsHhE FelEle] 4719
SIS 115 ugG-S 1 81%) AUtk 'H NMR (CDCl,
TMS) 6 7.84(s, 1H), 7.74(s, 1H), 7.06~7.09m, 7H),
6.01(q, /=64Hz, 1H), 4.75(dd, /=142, 20, 9.6Hz,
2H), 4.37(rs, 1H), 2.33(s, 3H), 1.02(d, /=6.51Hz,
3H)

Table Iofl Vebd SE5-8 A4719F 4T W2
2 33kt
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Candida albicans B02630

Candida albicans Cl-2 Candida albicans IFO 1385
Candida tropicalis ATCC Candida pseudotropicalis
13803 KCTC 11658

Candida krusei KFCC 11655 i parapsilosi ATCC
Cryptococcus neoformans B.
42419

ATCC 34144

Aspergillus niger ATCC
16404

Trichophytone
mentagrophytes B. 32663

10231

Torulopsis glabrata B16205

Cryptococcus neoformans IFM
40092

Aspergillus fumigatus B. 19119

Trichophytone mentagrophytes
ATCC 9129

2) v

Sabouraud Dextrose Agar (Difco)

RPMI-1640 broth (Sigma Co.) w/L-glutamine, wo/
NaHCO, (0.165 M MOPS, pH 7.0)

3) Algd
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agar WiXlollA 2t Al wleksie], sk ol
438t 7} Al-HE colony 2~370E cotton-swabhO. %
o] et A7t B0l AE cap tube] FE
AZIe}.
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nmellA 24 SR Th
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B 249 Foag HeE RPMI 1640 AR 2
50081 &A18le] 2x10° CFU/mMI7}F S ATt

Zyzke] AlEupd PRl AEE &o(DMSO
T GEFS) K9] 4000 pygmie] NS Axst
©]2 RPMI 1640 <HA=j=]S ©]§-3ke] 200, 100,
50, 25, 12,5, 6.25, 3.13, 1.56, 0.78, 0.39, 0.20,
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Table I - Spectra data of 1,3-dioxolan-2-yliden derivatives
N
&
x (R
O
R2
Qife]
Y
H CH,4
No. X Y R NMR
7.84(s, 1H),7.74(s, 1H),7.06~7.09(m, 7H),6.01(q, J = 6.4Hz, 1H)4.75(dd, J = 142,
1 G Cl 3-methylphenyl 00 g1 “oHD), 4.37(brs, 1H), 2.33(s, 3H), 1.02(d, J = 6.51Hz, 3H)
] 8.05(s, 1H), 7.76(s, 1H), 7.07~7.568(m, 7H), 6.02(q, ] = 6.51Hz, 1H), 4.78(dd, ] = 14.44,
2 QU dmethylphenyl o0 510 91, 5.04(brs, 1H), 2.31¢s, 3H), 101, J = 6.51Hz, 3H)
7.95(s, 1H), 7.75(s, 1H), 7.07~7.56(m, 7H), 6.01(q, ] = 6.4Hz, 1H), 4.74(dd, ] = 14.6,
3 Cl  Cl 4ethylphenyl 2112z, 2H), 4.36(brs, 1H), 2.6(q, ] = 7.8Hz, 2H), 117, ] = 7.4Hz, 3H), 1.01(d,
] = 6.4Hz, 3H)
7.07~791(m, 9H), 5.98(q, J = 6.31Hz, 1H), 4.55(dd, J = 14.4, 241.8Hz, 2H), 5.04(brs,
4 QG dnbutyiphenyl o Se T 76Hy, 2H), 0.8~1.6(m, 10H)
6.841~7.827(m, 9H), 6.01(q, / = 6.51Hz, 1I1), 5.28(dd, ] = 15.8, 88z, 2H), 4.8(brs, 1H),
5 CQ  Cl 3methoxyphenyl 5700 551" 0a(d. J = 6.51Hz, 3H)
7.78(s, 1H), 7.75(s, 1H), 6.86~7.59(m, 7H), 6.00(q, J = 6.51Hz, 1H), 4.76(dd, J = 14.24,
6 C  Cl dmethoxyphenyl 516 a0h “oH). 4.6(brs, 1H), 3.78(s, SH), L02(d, ] = 651Hz, 3H)
7.79(s, 1H), 7.75(s, LH), 6.84~7.58(m, 7H),6.0(q, ] = 6.31Hz, 1H), 4.74(dd, ] = 14.2, 2114z,
7 QG QL dethoxyphenyl o1 T o5 HY 399(q, / = 7Hz, 2H), 138(t, ] = 64z, 31, 102(d, ] = 6.31Hz, 3H)
. 8.14(s, 1H), 7.76(s, 1H), 6.74~755(m, 7H), 6.01(q, ] = 6.51Hz, 1H),4.79(dd, / = 14.4,
8 Q1 C 3dsopropoxyphenyl g ot "oty "4 72(brs, 1H), 4.53(m, 1H), 1.30(s, 3H), 1.27(s, 3H), 1.0(d, J = 6.31Hz, 3H)
. 775, TH), 7.74(s, 1H), 6.9~7.58(m, 61D, 6.01(q, ] = 6.51Hz, 11, 4.74(dd, ] = 142,
9 Q@ C 35dimethyphenyl o1 oft "ot 457(brs, 1H), 2.29(s, 6H), 1.03(d, J = 6.51Hz, 3H)
o o o ZAStrimethyl 7.74(s, 2H), 6.96~7.56(m, 5H), 6.0(q, J = 6.4Hz, 1H), 4.72(dd, ] = 14.4, 225.4Hz, 2H),
phenyl 4.45(brs, 1H), 2.29(s, 3H), 2.21(s, 3H), 2.18(s, 3H), 1.03(d, / = 6.51Hz, 3H
U o 3émethylene 7.84(s, 1H), 7.76(s, 1H), 6.76~7.59(m, 6H),6.0q, ] = 6.51Hz, 1H), 5.93(s, 2H), 4.8(dd,
dioxyphenyl J=14.4, 203.4Hz, 2H), 435(brs, 1H), 1.01(d, J = 651Hz, 3H)
o o 3methyld 7.92(s, 1H), 7.79(s, 1H), 7.085~7.605(m, 6H),6.02(q, ] = 6.51Hz, 1H), 4.84(dd, ] = 14.24,
chlorophenyl 196.34Hz, 2H), 5.3(1H), 2.36(s, 3H), 1.02(d, / = 6.34Hz, 3H)
6.993~7.828(m, 9H), 6.0(q, ] = 4.45Hz, 1H), 5.4(dd, ] = 15.81, 43.95Hz, 2H), 4.75(brs,
13 Cl  Cl 3-fluorophenyl 1H), 0.868(d, J = 6.4Hz,3H)
6.98~7.81(m, 9H), 6.0(q, J = 4.68Hz, 1H), 4.81(dd, J = 14.4, 199.6Hz, 2H), 5.77(brs,
14 Cl Cl  4-fluorophenyl 1H), 1.04(d, J = 6.51Hz, 3H)
7.081~8.124(m, OH), 6.02(q, ] = 6.4Hz, 1H), 4.86(dd, J = 14.24, 214.24Hz, 2H), 4.62(11D),
15 Cl Cl  3-chlorophenyl 1.05(d, J = 6.6Hz, 3H)
7.11~7.84(m, 9H), 6.01(q, J = 6.4Hz, 1H), 4.83(dd, / = 14.2, 199.4Hz, 2H), 4.78(brs, 1H),
16 Cl  Cl A4-chlorophenyl 102, J = 6.51Hz, 3H)
i 8.14(s, 1H), 8.05(s, 1H), 7.87~6.68(m, 7H), 5.46(q, ] = 5.2Hz, 1H), 5.08(s, 1H), 4.76(dd,
17 F  F dchlorophenyl ;" 59" gry “oH), 1.08(d, 7 = 6.6Hz, 3H)
s p g Sdmethylened  805(s, 1H), 7.70(s, 1H), 7.62~6.71m, 6H)5.91(m, 2H), 501m, 1H), 494(m, 1H),
joxyphenyl 472dd, ] = 154, 214Kz, 2H), 1.13(d, ] = 6.4Hz, 3H)
8.07(s, 1H), 7.70(s, 1H), 7.35~6.74(m, 7H), 5.06(m, 1H), 4.93(m, 1H), 4.71(dd, ] = 14.8,
19 F F 4ethoxyphenyl  20.6Hz, 2H), 3.96(q, J = 5Hz, 2H), 145—134(m, 2H), 1.43(t, ] = 3.6Hz, 3H), 125(t,
] = 7.6Hz, 3H), 1.08d, ] = 6.6Hz, 3H),
8.06(s, 1H), 7.70(s, 1H), 7.74~6.77(m, 7H), 5.12(m, 1H), 4.71(dd, J=14.4, 20.6Hz, 21D,
20 F F dethylphenyl 2.61(q, J=52Hz, 2H), 115(t, J=6.2Hz, 3H), 1.07(d, J=6.8Hz, 3H)
010 pgmio] EIEE 50 2R ST, NBe) 0] BY phted] WhE BE TH
7} FEHER 4*45_1 AAFEE LHS 96 well 35°C 32 wfel7l(mold, 30°C)ol 4~48417F wioks
platecl] welld 0.1 mi¥ 2538151 thA] FH|H AlHF MICE #asich, MICE= growth control plate9} &
A2 01mp Sk wE, B3tEA0] BRE welldl ARt S §o0E v
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Table II - Antifungal activities of (4R, SR)-4~(24-dichlorophenyl)-5-methyl-2-(1-methylidene)1,3-dioxolan-4-yl 1H-1,2, 4-tria-zol 1 yl)

methane derivatives (I)

N
G
cl N—o H
N —
qile}
ci
HC
Hs R
Strain FCZ  ICZ  Me n-Bu  OMe OEt  Or  F a

C. albicans IFO 1385 12.5 1.56 0.20 0.78 3.13 0.39 0.78 0.78 0.39 0.78
C. pseudotropicalis K. 11658 12.5 0.39 1.56 078 3.13 1.56 1.56 3.13 6.25 1.56
C. kruser K. 11655 25 0.39 3.13 1.56 6.25 3.13 3.13 6.25 12.5 3.13
C. parapsilosis A. 7330 12.5 0.78 3.13 1.56 3.13 6.25 3.13 1.56 12.5 3.13
T glabrata B. 16205 100 50 25 >100 100 25 >100 >100 50 12.5
C. neoformans B. 42419 25 0.39 0.20 0.39 1.56 0.39 0.78 0.78 0.78 0.20
C. neoformans IFM 40092 625 =010 =010 <010 <010 =010 <010 <0.10 <010 =010
C. neoformans A. 34144 125 039 =010 0.20 0.78 0.20 0.39 0.78 020 =0.10
A. fumigatus B. 19119 >100 0.20 12.5 12.5 50 25 25 12.5 >100 12.5
T mentagrophytes A. 9129 100 = 0.10 25 100 25 25 25 50 12.5
T mentagrophytes B. 32663 125 =010 6.25 6.25 125 6.25 6.25 3.13 25 3.13

Vol. 43, No. 5, 1999



570

Table III — Antifungal activities of (4R, 5R)-4-(2,4-dichlorophenyl)-5-methyl-2-(1-methylidene)1,3-dioxo-lan-4-yl(1H1,2 4~
triazol-1-yl)methane derivatives (II)

Strain FCZ (/2N & e O U‘“ O S o el S o> - o
C. albicans IFO 1385 12.5 1.56 0.39 0.78 0.39 0.78 1.56 0.78 0.78
C. pseudotropicalis K. 11658 125 0.39 3.13 3.13 1.56 6.25 6.25 1.56 1.56
C. kruser K. 11655 25 0.39 6.25 6.25 3.13 12.5 12.5 3.13 3.13
C. parapsilosis A. 7330 12.5 0.78 6.25 6.25 3.13 12.5 6.25 1.56 3.13
T gdlabrata B. 16205 100 50 50 100 25 >100 >100 100 125
C. neoformans B. 42419 25 0.39 0.39 0.78q 0.39 0.39 1.56 0.39 0.78
C. neoformans IFM 40092 625 <010 <010 < 0.10 0.10 <0.10 < 0.10 < 0.10 < 0.10
C. neoformans A. 3414412.5 125 0.39 0.20 0.39 0.20 0.20 0.78 0.20 0.20
A. fumigatus B. 19119 >100 0.20 100 25 25 >100 >100 125 >100
T mentagrophytes A. 9129 100 < 0.10 50 50 50 >100 100 25 100
T mentagrophytes B. 32663 12.5 < 0.10 12.5 6.25 25 100 25 6.25 12.5

Table IV — Antifungal activities of (4R, 5R)-4-(2,4-difluorophenyl)-5-methyl-2-(1-methylidene)1,3-dioxolan-4-yl-(1H-1,2,4-tri-
azollyl) methane derivatives(IIT)

N
¢
£ N ow
‘\\O e
R
Hile]
F H CH,

Strain FCZ ICz T, oy R L
C. albicans B. 02630 >100 >100 25 3.13 100 >100
C. albicans A. 10231 >100 >100 25 6.25 50 50
C. albicans CI-2 >100 >100 25 3.13 100 100
C. albicans IFO 1385 12.5 1.56 0.39 0.20 0.39 0.78
C. pseudotropicalis K. 11658 12.5 0.39 1.56 1.56 3.13 1.56
C. krusei K. 11655 25 0.39 3.13 3.13 3.13 3.13
C. parapsilosis A. 7330 12.5 0.78 3.13 3.13 3.13 3.13
T glabrata B. 16205 100 50 25 25 25 12.5
C. neoformans B. 42419 25 0.39 1.56 6.25 6.25 6.25
C. neoformans IFM 40092 6.25 < 0.10 < 0.10 0.78 156 0.78
C. neoformans A. 34144 12.5 0.39 0.39 3.13 1.56 1.56
A. fumigatus B. 19119 >100 0.20 125 25 50 12,5
T mentagrophytes A. 9129 100 = 0.10 25 25 50 25
T mentagrophytes B. 32663 12,5 < 0.10 25 25 25 25
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