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ABSTRACT

Substituted-thiazol e-2-semicarbazi des (3a-b) on reaction with ethyl acetoac-
etate/ethylcyanoacetate/ acetylacetone/carbon disul phide-potassium hy-
droxide and different substituted aromatic acids in presence of phospho-
rous oxychlorideyielded the corresponding 3-methyl-N-(4-substituted-1"3’-
thiazol-2’-yl)-5-0x0-4,5-dihydro-1H-pyrazol e - 1-carboxamides (4a-b)/3-amino-
N-(4-substituted-1’3’-thiazol-2’-yl)-5-0x0-4,5dihydro-1H-pyrazole-1-
carboxamide (5a-b)/3,5-dimethyl-N-(4-substituted-1’3’-thiazol-2’-yl)-1H-
pyrozole-1-carboxamide (6a-b)/5-[ (4-substituted-1’,3’-thiazol -2’-yl)amino] -
1,3,4-oxadiazole-2(3H)-thione (7a-b)/2-(substituted)-5-[ (4-substituted-1,3-
thiazol-2-yl)amino]-1,3,4-oxadiazol e (8a-h) respectively. Structuresof thedll
the newly synthesized compoundswere confirmed by spectral data. All these
compounds have been screened for their antimicrobial activity.
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INTRODUCTION

Heterocycles containing thiazolerings are associ-
ated with awiderangeof biologica propertiessuch as
antiprotozoal™¥, anticonvul sant'?, depressant effect on
the central nervous systemt®, anti-helimintict,
antidiabeticg®, inhibitorsof dihydrofolate®, inflamma-
tioninhibitord™®, antitumor®, herbicides*?, antimi-
crobid™*18, antiviral™® and antianaphylactic® activi-
tiesdueto toxophoric -N=C-S- group. Pyrrazolesrep-
resent one of the most active classes of compounds
prossessi ng awidespectrum of biologicd activities, such
as anti-inflammatory?Y, antipyretic, analgesic and
smooth muscle relaxant action? activities. Many
pyrazolederivativesassociated with antifungd , antidia
beticd?, bactericidal® and hypotensive®! activities.

Large number of oxadiazolederivativesreportedinthe
literature possess broad spectrum of pharmacol ogical
activitiessuchasantimicrobid, antimdarid, anticonvul-
sant, anti cancer, cyclooxygenase, anti HIV property(?
and anti-inflammatory?” activities. Subgtituted-1, 3, 4-
oxadiazole-2-thionesand their derivatives possessCNS
depressant!?®, Pesticidal?**? and antitubercul ar®! ac-
tivities.Inview of al thesefindingsand in continuation
of our research work on 4-substituted thiazole-2-
semicarbazides and their derivativesd**4, we here by
report for thefirst timethe synthesisand antimicrobia
activity of somethiazolederivatives, wherein 3-methyl
pyrazole-5-one, 3-amino pyrazole-5-oneand 3, 5dim-
ethyl pyrazolesystemsarelinked at their 1 positionto
2-position of 4-substituted thiazole system viacarboxyl
amino function. Wearea so reporting herefor thefirst
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timethesynthesisof sysemswherein 1, 3, 4-oxadiazolin-
5-thionemoiety linked to 2 position of 4-substituted
thiazole system at their 2 position viaamino bridgeand
5-substituted-1, 3, 4-oxadiazole moiety linked to 2
position of 4-substituted thiazolesystem a their 2 posi-
tionviaaminobridge.

All the newly synthesized compounds have been
evaduated for their antimicrobid activity.

EXPERIMENTAL

Mélting pointswere determined in open capillary
tubes and are uncorrected. IR spectrawere recorded
in KBr discs(v, , in cm™) on Perkin- Elmer FT-IR
(Spectrum ONE) spectrophotometer, *H-NMR spec-
traonaBruker AM X (400 MHz) spectrophotometer
using DM SO assolvent usng TMSasaninterna stan-
dard (chemicd shiftsin 8) and mass spectraon amass
spectrophotometer JOEL sx-102(FAB) instrument.
Compoundswerechecked for their purity by TLC on
silicagel G plates and spots were located by iodine
vapours.

The starting compounds substituted thiazole-2-
semicarbazides**' (3a-b) were prepared according
to thereported method. Synthesisof 3-methyl-N-(sub-
stituted-1'3'-thiazol-2'-yl)-5-o0x0-4,5-dihydro-1H-
pyrazole-1-carboxamides (4a-b)/3-amino-N-(substi-
tuted-1'3’-thiazol-2'-yl)-5-o0x0-4,5dihydro-1H-
pyrazole-1-carboxamide (5a-b)/3,5-dimethyl-N-(sub-
stituted-1'3'-thiazol-2'-yl)-1H-pyrozole-1-
carboxamide (6a-b).

To asolution of (3a-b) (0.001 mole) in ethanal
(20 ml), appropriate diketone like ethyl acetoacetate/
ethylcynoacetate/acetylacetone (0.001 mole) were
added and themixturewasrefluxed for 12 hr in pres-
ence of catalyticamount of glacial acetic acid. Excess
of ethanol wasremoved by distillation and the crystal-
lineres dueobtaned wasfiltered, washed with ethanal,
dried andrecrystdlized from ethanol toyield compounds
(4ab, 5a-b, 6a-b) in good yield.
3-Methyl-N-(4-phenyl-1'3'-thiazol-2'-yl)-5-o0x0-
4,5-dihydro-1H-pyrazole-1-carboxamides (4a)

708 (C-S-C), 1605, 1625 (C=N/C=N), 1682, 1719
(C=0/C=0), 3333 (NH).1H NMR (TMS) & ppm:
2.07 (s, 3H, CH,), 342 (s, 1H, CH,), 6.25 (s, 1H,
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CH of thiazole), 6.80-7.40 (m, 5H, ArH), 9.09 (s, 1H,
NH).MS; m/z (in %), 300 (58%), 203 (100%), 175
(28%), 134 (37%), 89 (9%).

3-methyl-N-(4-methyl-1'3'-thiazol-2'-yl)-5-oxo-
4,5-dihydro-1H-pyrazole-1-carboxamides (4b)

IR (KBr) v cm : 694 (C-S-C), 1578, 1601 (C=N/
C=N), 1674, 1718 (C=0/C=0), 3348 (NH ).

3-amino-N-(4-phenyl-1'3'-thiazol-2'-yl)-5-oxo-
4,5dihydr o-1H-pyrazole-1-carboxamide (5a)

IR (KBr) v.cm?: 694 (C-S-C), 1601, 1618 (C=N/
C=N), 1680, 1721 (C=0/C=0), 3188 (NH), 3431
(NH,).1HNMR (TMS) 5ppm; 3.51 (s, 2H, CH,), 4.14
(s,2H,NH,), 6.21 (s, 1H, CH of thiazole), 6.54-7.20
(m, 5H,ArH), 9.19 (s, 1H, NH).

3-amino-N-(4-methyl-1'3'-thiazol-2'-yl)-5-oxo-
4,5dihydr o-1H-pyrazole-1-car boxamide (5b)

IR (KBr) vem™: 698 (C-S-C), 1606, 1621 (C=N/C=
N), 1698, 1741 (C=0/C=0), 3264 (NH), 3411 (NH,).

3, 5-dimethyl-N-(4-phenyl-1'3'-thiazol-2'-yl)-1H-
pyr ozole-1-car boxamide (6a)

IR (KBr) v cm™: 717 (C-S-C), 1577, 1605 (C=N/
C=N), 1681 (C=0), 3362 (NH).1H NMR (TMS) &
ppm; 1.81 (s, 3H, CH,), 1.98 (s, 3H, CH,), 6.39 (s,
1H, CH of thiazole), 6.41 (s, 1H, CH of pyrrazole),
7.12-7.91 (m, 5H, ArH), 9.14 (s, 1H, NH).

3, 5-dimethyl-N-(4-methyl-1'3'-thiazol-2'-yl)-1H-
pyr ozole-1-car boxamide 6b:

(KBr) v cm; 704 (C-S-C), 1564, 1602 (C=N/C=N),
1677 (C=0), 3312 (NH).

Synthesis of 5-[(substituted-1’, 3'-thiazol-2'-
yl)amino]-1,3,4-oxadiazole-2(3H)-thione (7a-b)

A mixture of (3a-b) (0.001 mole), potassium hy-
droxide (0.002 mole) and carbon disul phide (0.002
mole) in methanol (20 ml) wasrefluxed onasteam bath
until theevol ution of hydrogen sulphide ceases (42 hr).
The solvent was evaporated and theres due dissolved
inice-cold water. Theresulting clear solution wasfil-
tered and thefiltrate acidified with dilute hydrochloric
acid. The separated solid wasfiltered, washed with
water, dried and crystallized from dioxaneto furnish
compounds(7a-b) ingood yield.
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5-[(4-phenyl-1’, 3'-thiazol-2'-yl)amino]-1,3,4-
oxadiazole-2(3H)-thione(7a)

IR (KBr) vcm®: 715 (C-S-C), 1156 (C-O-C), 1281
(C=S), 1585, 1598 (C=N/C=N), 3255, 3435 (NH/
NH).*HNMR (TMS) 5ppm; 6.22 (s, 1H, CH of thiaz-
ole), 6.71-7.51 (m, 5H, ArH), 9.19 (s, 1H, NH), 9.48
(s, 1H, NH). MS;m/z (in %), 276 (44%), 203 (100%),
175 (15%), 147 (42%).

5-[(4-methyl-1', 3'-thiazol-2'-yl)amino]-1,3,4-
oxadiazole-2(3H)-thione(7b)

IR (KBr) v cr: 708 (C-S-C), 1158 (C-O-C), 1274
(C=9), 1601, 1605 (C=N/C=N), 3245, 3385 (NH/
NH).

Synthesisof 2-(substituted)-5-[(4-substituted-1, 3-
thiazol-2-yl)amino]-1,3,4-oxadiazole (8a-h)

A Mixtureof 3a-b (0.001 mole), substituted aro-
matic acids (0.001) and phosphorous oxychloride (15
ml) wererefluxed at 100-110°c for 6 hr. The excess
phosphorous oxychloridewasdistilled off, theresidue
was poured intoice-cold water, neutralized with am-
monia, solid separated was filtered, dried and
recrystallised from 1, 4-dioxaneto get 8a-h in good
yidd.
2-(benzyl)-5-[ (4-phenyl-1, 3-thiazol-2-yl)amino]-
1,3,4-oxadiazole (8a)

IR (KBr) v enrt: 701 (C-S-C), 1149 (C-O-C), 1576,
1613, 1634 (C=N/C=N/C=N), 3281 (NH); 1H NMR
oppm: 3.24 (s, 2H, CH,), 6.27 (s, H, CH of thiazole),
6.88-7.71 (m, 10H, ArH), 9.31 (s, 1H, NH).MS; m/z
(in%), 335 (100%), 334 (41%), 243 (5%), 203 (48%),
175 (2%), 147 (4%).

2-(phenyl)-5-[(4-phenyl-1, 3-thiazol-2-yl)amino]-
1,3,4-oxadiazole (8b)

IR (KBr) v enr: 701 (C-S-C), 1153 (C-O-C), 1599,
1622, 1646 (C=N/C=N/C=N), 3149 (NH). *H NMR
dppm: 6.21 (s, 1H, CH of thiazole), 6.81-7.41 (m, 10H,
ArH), 9.24 (s, 1H, NH).

2-(p-chloro phenyl)-5-[(4-phenyl-1, 3-thiazol-2-
yl)amino]-1,3,4-oxadiazole (8c)

IR (KBr) v enr: 700 (C-S-C), 1149 (C-0O-C), 1614,
1621, 1651 (C=N/C=N/C=N), 3268 (NH); *HNMR
dppm: 6.32 (s, 1H, CH of thiazole), 6.71-7.68 (m, 9H,

= Fyl| Peper
ArH), 9.20 (s, 1H, NH).

2-(p-nitro phenyl)-5-[(4-phenyl-1, 3-thiazol-2-
yl)amino]-1,3,4-oxadiazole (8d)

IR (KBr) vecm: 700 (C-S-C), 1149 (C-O-C), 16186,
1631, 1654 (C=N/C=N/C=N), 3265 (NH). *H NMR
dppm: 6.38 (s, 1H, CH of thiazole), 6.82-7.80 (m, 9H,
ArH), 9.18 (s, 1H, NH).

2-(benzyl)-5-[(4-methyl-1, 3-thiazol-2-yl)amino]-
1,3,4-oxadiazole(8e)

IR (KBr) v cm: 700 (C-S-C), 1125 (C-O-C), 1585,
1601, 1634 (C=N/C=N/C=N), 3326 (NH).

2-(phenyl)-5-[(4-methyl-1, 3-thiazol-2-yl)amino]-
1,3,4-oxadiazole (8f)

IR (KBr) v cm®: 701 (C-S-C), 1148 (C-O-C), 1608,
1631, 1652 (C=N/C=N/C=N), 3181 (NH).

2-(p-chloro phenyl)-5-[(4-methyl-1, 3-thiazol-2-
yl)amino]-1,3,4-oxadiazole (8g)

IR (KBr) v cm: 713 (C-S-C), 1174 (C-O-C), 1601,
1631, 1653 (C=N C=N/C=N), 3248 (NH).

2-(p-nitro phenyl)-5-[(4-substituted-1, 3-thiazol-2-
yl)amino]-1,3,4-oxadiazole (8h)

IR (KBr) v cm; 703 (C-S-C), 1147 (C-O-C), 1576,
1621, 1659 (C=N C=N/C=N), 3251 (NH).

RESULTSAND DISCUSSION

Compound (3a-b) when allowed to reacted with
diketones like ethylacetoacetate/ ethylcynoacetate/
acetylacetonein ethanol in presenceof catalytic amount
of glacia acetic acid under reflux conditionsoffered 3-
methyl-N-(4-substituted-1'3'-thiazol-2'-yl)-5-oxo-
4,5-dihydro-1H-pyrazol e - 1-carboxamides (4a-b)/3-
amino-N-(4-substituted-1’3’-thiazol-2’-yl)-5-oxo-
4,5dihydro-1H-pyrazole-1-carboxamide 5a-b/3,5-
dimethyl-N-(4-substituted-1’3’-thiazol-2’-yl)-1H-
pyrozole-1-carboxamide (6a-b) in good yield. The
structures of these compounds were conformed by
spectral data. ThelR spectrum of compound (4a) dis-
played absorption bands at 708, 1605, 1625, 1682,
1719 and 3333 cm* dueto C-S-C, C=N/ C=N, C=0/
C=0 and NH functionsrespectively. Its'HNMR spec-
trum displayed four sngletsand amultiplet at 2.07, 3.42,
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TABLE 1: Physical data and elemental data of synthesized compounds

Comp. 1 Colour MP°C Analysis% found (calcud)
no. ° R (Solvent*)  (Yield o) MOl-formula C H N
(4a) CsHs Colourless(Ethanol) 185(68) CisH12N,O.S  55.78(5.99) 3.98(4.03) 18.54(18.65)
(4b) CHs; Colourless(Ethanol) 169(72) CoHioN,O,S  45.14(45.37) 4.19(4.23) 23.40(23.51)
(5a) CsHs Colourless(Ethanol) 155(75) Ci3H1iNsO,S  51.74(51.82) 3.49(3.68) 23.12(23.24)
(5b) CHs; Colourless(Ethanol) 194(74) CgHgNsO,S 39.91(40.16) 3.72(3.79) 29.16(29.27)
(6a) CsHs Colourless(Ethanol) 204(68) CisHiN,OS  60.21(60.38) 4.64(4.73) 18.58(18.78)
(6b) CHs; Colourless(Ethanol) 265(65) CioH1oN,OS  50.61(50.83) 5.06(5.12) 23.60(23.71)
(7a) CsHs Brown(Dioxane) 241(80) Cy1HgN4OS,  47.68(47.81) 2.81(2.92) 20.21(20.27)
(7b) CHs; Brown(Dioxane) 235(75) CsHsN4OS; 33.48(33.63) 2.76(2.82) 25.98(26.15)
(8a) CsHs-CH,CsH, Paleyellow(Dioxane) 284(72) Ci;gHiuN,OS  64.48(64.65) 4.04(4.22) 16.68(16.75)
(8b) CgHs CeHs Paleyellow(Dioxane)  251(65) C;7H;,N,OS  63.41(63.73) 3.69(3.78) 17.31(17.49)
(8c) CgHsp-Cl,CsHy-  Paleyelow(Dioxane) 249(68) C;;H;1N,OSClI 57.41(57.55) 3.08(3.12) 15.68(15.79)
(8d) C¢Hsp-NO,CeH,- Paleyellow(Dioxane) 251(74) Ci7Hi;iNsOsS  55.76(55.88) 2.81(3.03) 19.01(19.17)
(8e) CHj -CH,CsHs Paleyellow(Dioxane) 261(78) Ci;3H;pN,OS — 57.18(57.34) 4.39(4.44) 20.46(20.57)
(8f) CH; CgHs- Red(Dioxane) 244(69) CpoHioN,OS  55.61(55.80) 3.82(3.90) 21.58(21.69)
(8g) CHs; p-Cl,CsHs-  Paleyellow(Dioxane)  286(69) CioHgN,OSCl  49.10(49.23) 3.01(3.10) 19.09(19.14)
(8h) CH; p-NO,CsH4.  Red(Dioxane) 191(71) CipH1iNsOsS  47.28(47.52) 2.84(2.99) 22.99(23.09)

*Solvent for recrystallisation

6.25, 9.09 and 6.80-7.40 6 dueto three protonsof the
methyl group of pyrrazole moiety, two protonsof me-
thylenegroup of pyrrazole moiety, aproton at 5-posi-
tion of thethiazole moiety, aproton of NH functionand
fivearomatic protonsat 4-position of thiazole moiety
respectively. Mass spectrum of compound (4a) dis-
played molecular ion peak M* at 300 (58%), whichis
equivaent toitsmolecular weight. Further fragmentions
recorded at m/z 203 (100%), 175 (28%), 134 (37%)
and 89 (9%) due to sequential loss of NCO radical
and C,H.N, CO molecule, CHN, molecule and CS
and hydrogenradical respectively. All thesedataarein
conformity withthe structure (4a).

Compound (3a-b) when reacted with potassium
hydroxide and carbondisuplidein ethanol under reflux
conditionsfor 42 hr yielded 5-[(4-substituted-1',3'-
thiazol-2'-yl)amino]-1,3,4-oxadiazol e-2(3H)-thione
(7a-b) inagoodyidd. ThelR spectrum compound 7a
showed absorption bandsat 715, 1156, 1281, 1585,
1598, 3255 and 3435 cm? due to C-S-C, C-O-C,
C=S, C=N/C=N, NH and NH functionsrespectively.
Inthe tHNM R spectrum of compound (7a) aproton
at 5-position of thethiazole moiety, oneproton of NH
function of oxadiazole moiety, aproton of bridged NH
function at 2-position of thiazoleand fivearomatic pro-
tonsat 4-position of thiazole moi ety have resonated as
threedigtinct singletsand amultiplet at 6.22, 9.19, 9.48
and 6.71-7.510 respectively. Mass spectrum of com-
pound (7a) displayed molecular ion peak M* at 276
(44%). Dueto smultaneousloss of hydrogenradical,
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N, moleculeand CSmoleculesequentia lossof COand
aN, moleculefrom themol ecular ion of compound (7a)
gavefragment ionsat m/z 203 (100%, base peak), 175
(15%) and 147 (42%) respectively.

Compound (3a-b) onreaction with substituted aro-
matic acidsin presence of POCI,, under reflux condi-
tionsoffereded 2-(substituted)-5-[ (4-substituted- 1,3-
thiazol-2-yl)amino]-1,3,4-oxadiazole 8a-h inagood
yield. The structures of these compounds were con-
formed by spectrd data. The IR spectrum of compound
8a displayed absorption bands at 701, 1149, 1576,
1613, 1634 and 3281 cm? due to C-S-C, C-O-C,
C=N/C=N/C=N and NH functionsrespectively. The
THNMR spectrum of compound (8a) displayed peaks
at 3.24, 6.27, 6.88-7.71 and 9.31s & were due to a
singlet for two protons of bridged methylene at 2-
positon of oxadiazole moiety, aproton at 5-position of
thethiazole moi ety, amultiplet of ten aromatic protons
of two benzene rings and a singlet due to proton of
bridged aminefunctionsrespectively. Mass spectrum
(8a) displayed molecular ion peak M* at 334 (41%),
whichiseguivaent toitsmolecular weight and M+1
peak at 335 (100%) which isalso base peak. Further
fragment ionsrecorded at m/z 243 (5%), 203 (48%),
175 (2%) and 147 (4%) were dueto sequential lossof
CsH.CH, CN, molecule, CO moleculeand N, from
themolecular ion fragment of compound (8a). All these
dataarein conformity with the structure of (8a).

The physical dataand elemental anaysisdataof
theall the newly synthesized compounds were tabu-
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TABLE 2: Anti-microbial activity of thesynthesized compounds

Concc Zone of inhibition in mm
Comp.  (pg/ml) . . L Antifungal
no. in Antibacterial activity activity
DMFE S.aureus E.coli B.subtilus A.niger C.albicans
(4a) 1000 11 09 10 09 10
(4b) 1000 09 10 09 10 09
(5a) 1000 15 14 16 19 20
(5b) 1000 16 15 15 18 19
(6a) 1000 11 14 14 12 11
(6b) 1000 09 11 09 11 12
(7a) 1000 17 18 17 19 21
(7b) 1000 16 15 16 18 19
(8a) 1000 13 12 10 11 13
(8b) 1000 14 14 14 19 17
(8c) 1000 19 18 17 21 19
(8d) 1000 15 14 14 15 16
(8e) 1000 09 09 09 12 13
(8f) 1000 12 14 10 17 15
(89) 1000 17 17 18 21 20
(8h) 1000 14 12 13 15 14
Gentamycin 1000 20 19 19 - -
Nystatin 1000 - - - 22 21
Control
(DMF)

latedinthe TABLE 1.
Antimicrobial activity

Thein-vitrobiologica screening of thecompounds
was undertaken agai nst the bacteria Saphyl ococcus
aureus, E.Coli and Bacillus subtilus, fungi Aspergil-
lusniger and Candida al bicansby cup-plate method**
141 ysing nutrient agar as medium. Then holes of 6mm
diameter were punched carefully using asterile cork
borer and thesewerefilled with test solutions (1000ug/
ml inDMF) and DMF used ascontrol. Theplateswere
incubated at 37°C for 24 hin caseof antibacterial ac-
tivity and 72 hin case of antifunga activity. Thediam-
eter of thezoneof inhibitionfor al thetest compounds
was measured and the resultswere compared with the
standard drug Gentamycinfor antibacterid activity and
Nystatin for antifungd activity istabulatedinTABLE 2.

Theresultswere showed that the compounds (5a,
5h, 7a, 7b, 8c) and (8g) showed good activity, com-
pounds (8a, 8b, 8d) and (8h) exhibited moderate ac-
tivity with Gentamycin against Saureus. Compounds
(5b, 7a, 7b, 8c) and (8g) showed good activity, com-
pounds (5a, 6a, 8b, 8d) and (8f) exhibited compa-
rable activity with Gentamycin against E.coli. Com-
pounds (5a, 5b, 7a, 7b, 8c) and (8g) showed good
activity, compounds (6a, 8b) and (8d) exhibited com-
parabl e activity with Gentamycin against B.substilus.
Compounds (5a, 5b, 7a, 7b, 8b, 8c) and (8g) showed

= Fyl| Peper

o)
N I
)\ _Co
S

Z )\ CICOOCZHS
NH. pyrldlne

OC,Hs
(1a b) (2a-b)
R o)
e N e
EtOH s N H
(3a-h)
R o) =
CH3COCH ,COOC,Hs Z—/ '{I E
ACOH / EtOH s)\ N 2\}'\
0 CHs
(4a-b)
R N 7o)
CNCOCH,COOCHs Z/ \ &
N“ N=N
AcOH / EtOH s~ N M
o) NH,
R (5a-b)
N
Z y
(3a-b)| CH3COCH,COCH;  // /(’/\N\N
AcOH / EtOH S M
H3C CHj,
(6a-b)
CS,/KOH Z— —NH
EtOH S H o
(7a-b)
‘ RN N—N
R' COOH / \ /{ \
POCI, CS)\H o” R
for 1to7 8a-h
a b ( a- )
RCgHs CHy (o
a b [« d
R CgHs CeHs CeHs  CgHs
R -CHyCeHs CeHs -CeH4Cl -CgHsNO,
e f g h
R CH3 CH3 CH3 _CH3
R' -CH2C6H5 -C6H5 'C6H4C| -C6H5N02
SCHEME1

good activity, compounds (8d, 8f) and (8h) exhibited
comparableactivity with Nystatinagaingt A.niger. Com-
pounds (5a, 5b, 7a, 7b, 8c) and (8g) showed good
activity, compounds (8b, 8d) and (8f) exhibited com-
parableactivity with Nystatin against C.albicans.
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