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ABSTRACT

A seriesof new 1H-benzo[ d]imidazole derivatives of 3,4-substituted triazole.
3-(1H-Benzo[d]imidazol-2-ylsulfanyl)methyl-4-[ phenyloxy
(phenylacetamido)]-5-mercapto-1,2,4-triazole and rel ated aryl oxy compounds
were synthesised, analysed and characterised by FTIR, *HNMR and el emental
analysis. These compounds were screened for antibacterial and antifungal
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activity. The antibacterial activities were compared against chlorophenicol
and antifungal activity with mycostalin. Some triazole derivatives showed

positive antibacterial and antifungal activity.
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INTRODUCTION

A perusd of literaturereved ed that benzimidazole
and triazolering containing heterocyclic moleculespos-
sesswiderangeof antibacteria activity and medicina
properties19, Inaddition, triazol obenzimidazol espos-
sess broad range of antimicrobia spectrum and have
privileged nucle todisplay medicind activity. Benzimi-
dazolederivatives possessgreat importancein medici-
na chemistry duetowidevariety of pharmacogica ac-
tivity!**14 in controlling cardiovascul ar diseases™?, an-
ticancer properties'¥, antiinflamatory®, antibacte-
rialt®, antifungal™, antidiabetic*® and anti HIV™ ac-
tivity and some benzimidazol es are antioxident®24, |t
has al so been noticed that certain benzimidazol e de-
rivatives|like ciprofloxacin and norfloxacineare most
essential and popular antibiotics. Inview of substantial
pharamacol ogica importanceand multidimensiona ap-
plicationsof benzimidazole-triazole mixed heterocyclic

compoundswewere motivated to study their chemis-
try and herewereport synthesis, characterisation and
antibacterid activity of new subgtituted triazolering con-
taining 1H-benzo[d]imidazole-2yl sulfanylmethyl deriva:
tives, 3-(1H-Benzq| d)imidazol e-2-ylsulfanyl)methyl-4-
[ phenoxy(phenyl)acetamido)-5-mercapto-1,3,4-
triazole(BSPT) anditsninerelated aryl oxy derivatives
(B-1 to B-1X).
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EXPERIMENTAL

All thereagentsand chemicalswereobtained from
E Merck, Lobachem, Chem pure, SigmaAldrich and
Fluka(Germany). Solventsused for synthesiswereana
Iytical gradereagent. The purity of the productswas
checked by TLC. The purity of known and reported
chemical swereascertained from M Pand estimation of
nitrogen. The FTIR spectra of compounds were re-
corded inKBr disc on Shimadzu, IR Spectrophotom-
eter-2500. The 'THNMR spectraof compoundswere
recorded on aBrucker AV-400 spectrophotometer in
CDCI, or DMSO or DMF-d6. The CHNS analysis
reports, were obtained from CDRT Lucknow or BIT
Mesra, Ranchi.
Thecompound BSPT (BI-B-1X) weresynthesized
usng
(& Aryloxyphenylacetic acid hydrazide (A-l toA-I1X)
(b) Ethyl bromoacetate
(¢) 1H-Benzo[d]imidazole-2-ylthiol
(d) Potassium dithiocarbazinate of (1H-
benzo[ d]imidazole-2-ylthio)methyl carbohydrazide.
adopting schemeA, B and C
(8 Phenoxy(phenylaceticacid) hydrazideand itsde-
rivativeswere synthes sed using SchemeA.
(b) The compound ‘b’ and ‘c’ were obtained from
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market and they were FlukaProduct. Bothband ¢
were used without further purification.

(¢) Potassium dithiocarbazinate of (1H-
benzo[d]imidazole-2-ylthio)
methyl carbonohydrazide was prepared adopting
SchemeB.

Preparation of aryloxy phenyl acetic acid hy-
drazide

Sodium sdt of phenol and subgtituted phenolswere
refluxed with ethyl (phenyl chloroacetate) [C.H.-CHCI-
COOC,H,] indioxaneon steam bath for 3 hoursand
the crude aryloxy compound aryloxy ethyl
(phenylacetate) obtained abovewasrefluxed with 98%
hydrazine hydrate on asteam bath for 3-4 hours. The
product formed was titurated with ether to remove
unreacted phenol and ester. Thewhite mass|eft was
recrystal lised with aqueousethanol . Therelated substi-
tuted aryl oxyphenylacetic acid hydrazides (A-1 toA-
IX) wereal so prepared following the above procedure.

(0]
~ R I
@—om + (tl-TH-coo-c;{i — @O—CH—(—O—C:H;
CéHi ,

HsCq
ethyl (substitutedphenoxy)(phenyl)acetate

The reaction of aryloxy ester (RO-CH(CH,)-
COOC,H,) with hydrazine takes place as shown be-
low:-

R

R-O-CH-COO-C;H, + NHNH, —> R-O-CH-CO-NH-NH,

CH, CH,

The melting point and analytical results of
acetohydrazideA-I toA-IX aregivenin TABLE 1

Preparation of (1H-benzo[d]imidazol-2-
ylsulfanyl)acetic acid hydrazide, from 1H-
benzo[d]imidazole-2-thial.

Potassium salt of 1H-Benzo[d]imidazole-2-thiol
(BtH) was prepared by heating aqueous ethanol solu-
tion of thiol (BtH) with calculated amount of K.CO,
and the potassium 1H-benzo-[d]-imidazol-2-thiolate
(KBt) wasobtained by evaporating thesolutionto dry-
ness. Thedried product was suspended in dry acetone
and refluxed with ethylbromoacetate (Br-
CH,COOC H,) withtirring. Theresuiting solution was
filtered and solvent evaporated to get solid product.
The crude ester obtained was refluxed with 98% hy-
drazine hydrate in 30 ml THF to yeild 2-[1H-
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benzo[ d]imidazol-2-ylsulfanyl)acetohydrazide (M .P-
236-237°C Reported-236°C)

" H H
N N N
= o KO, o BrCH-CO0-CH, § 5
Y/ YV Acetone 7N Y
K K N o
Y

1H-benzimidazole-2-thiel Yosivm 1H-benz oc 1,

nidazole-2-thiolate
ethyl (L/F-benzimidazol-2-ylsulfanyli
acetate

lm—:z-mZ

H

N
@2 N7

N enrc{

B] NHNH,
2-(1Ibenzimidazol-2-ylsulfany))
acetchydrazide

Thepurity of productswereascertained from TLC,
melting point and C, H, N analysis of recrystallised
product (B).

Thetriazolecontaining benzimidazolederivatives(B-
| to B-1X) were obtained by refluxing potassium
dithiocarboazinate of (1H-benzo[d]imidazol-2-
ylthio)methylcarbonohydrazide and aryloxy-
(phenylacetohydrazidein pyridineasgivenin SchemeC

2-(1H-Benzo[d]imidazole-2-
ylsulfanyl)acetohydrazidewas suspended in ethanol -di-
oxanemixtureand tregted with ca culated amount of CS,
and KOH and stirred for two hour to get potasssium salt
of dithiocarbazinate of B. Potassium salt of
dithiocarbazinate of ‘B’ was refluxed with
aryloxy(phenylacetic acid)hydrazidein pyridinewhen
pyridinium salt of 3-(1H-benzo[d]imidazole-2-
ylsulfanyl)methyl-4-[ aryl oxyphenylacetamido]-5-
mercapto-1,3,4-triazole[ BSPT] wasobtained. Thefree
mercaptotriazolederivatives(B-1 to B-1X) wereobtained
by neutrdising the product with dilutehydrochloricacid.

H H
N
2-(1H-benzimidazol-2-ylsulfanyl)

CS,+ KOH
_— />—S (0]
/ N/
N CHyC
acetohydrazide

D] c=s

Scheme-B

N

H

g

NHNH,

\/E

KS
Potassium 2-|(1H-benzimidazol-2-ylsulfanyl)
acetyl]hydrazinecarbodithioate

s

p;mdme‘@-ﬂ-(‘H-ﬂ-NH-NH,

o

The compounds B-I11 to B-IX were obtained by
the same procedure using appriatearyloxy group. The
analytical resultsof product B-I to B-IX aregivenin
TABLE 2. Thei.r spectral dataof productsB-I to B-
IX andA-ltoA-IX aregiveninTABLE 3and 4

EXPERIMENTAL

General method for preparation of A-1 toA-1X

10 millimolesof phenol or substituted phenol or
naphtholswastaken in 50 ml dioxan or THF and re-
fluxed with cal culated amount of KOH to get potas-
sumsdt of phenol. The potassum phenolatewastrested
with 10 millimol e of ethyl phenylchloroacetrate and re-
fluxed gently for three hoursand solid separated (KCl)
wasremoved by filtration. Thefiltrate containing ethyl
(aryloxy phenyl acetate) wastreated with hydrazine
hydrate (98%) and refluxed gently for threeto four hours
on steam bath and solvent evaporated to get syrupy
mass. Theproduct on cooling gavesolid product which
wasrecrystallised with hot aqueous ethanol or tetrahy-
drofuran (yield 80-85%).

Themethod of preparation of B

About 0.1 mole of potassium salt of (1H-
benzo[ d]midazol-2-thiol) wastakenin dry acetoneand
refluxed on steam bath with 0.1 mole of
ethylbromoacetate with stirring for 3 hours. The
sulfanyl acetatewas obta ned on evaporation of acetone.
The product was collected and recrysta lised with etha-

TABLE 1: Elemental analysisof compound A-l toA-1X

% analysis, found

SN I\/Ifolecullar M.P°C (Calculated)
ormula c H N
A-l CoHuNO 243- 69.65 6.03 117172
242 uralN22 244 (69.42)  (5.78) (11.57)
A-ll 257- 60.06 4.66 10.01
21650 CHuNOLl ongg075)  a70)  (10.12)
A-llI 249- 60.83 4.83 10.23
21650 CHuNOLl o5y ga75)  a70)  (10.12)
A-IV CHANO 262- 58.17 436 14.43
287 TSNS 263 (5853) (452 (14.63)
A-V CHANO 260- 58.41 4.63 14.63
287 TSNS 261 (5853) (452 ?
A-VI G HANLO 241- 70.13 6.11 10.83
256 e 242 (70.31)  (6.25) (10.93)
A-VII 248- 52.16 3.98 8.69
312 CubisN0Br 249 (52.33)  (4.05) 8.72)
AVIL Lo 258- 73.73 5.61 9.39
292 187622 259 (73.79)  (5.48) (9.59)
263- 73.68 5.53 9.41
AIX CaHieN:02  5ey (7397)  (548)  (9.59)
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nol tetrahydrofuran mixture. The acetate wasrefluxed
with 98% hydrazide-hydrate to get 2-(1H-
benzo[ d]imidazol-2-yl) sulphanylacetohydrazide.

General procedurefor preparation of B-1to B-1X

About 10 millimoleof B wastakenin30 ml ethanol
and calculated amount of 10-12 millimole CS, and 10
millimole KOH were mixed and refluxed with stirring
for 2-hour when potassum salt of dithocarbazinate sepa
rated. The product wasdissolvedin 20 ml pyridineand
refluxed with 20 millimolesof aryloxyphenyl aceticacid
hydrazide[Aro-CH(Ph)CO NH-NH,] for 3—4 hours,
Therefluxate on cooling gave creamyellow crystdline
precipitate of pyridiniumsaltsof B-1to B-IX. Thefree
mercaptotriazole was obtained by suspending the
pyridinum satin30-40 ml water and neutrdisingit with
diluteHCl. Thefreetriazolewasrecrystdlised with etha-
nol-THF mixture. Theresult of dementd andysesand
mpt of B-1to B-IX aregivenin TABLE 2.

TABLE 2: Elemental analysisof compound B-I toB-I X

SN '\ﬁgrlenfﬂ:zr M.PoC %Canalysis,found (Calculated)

Ho N s
sy CAHNOS 2677 (oo oo (17o1) (1310)
smog CuHaNOSCl 26182 (ggkl)g) (gfgg) (ig:gg) (géi)
s22ps CoHiNOSCl 26081 (gg:gg) (g:gg) (ig:gg) (géi)
sma  CAHNOS 2495 S o8 (e op)
sma  CAHSNOS 2697 Sl o8 (g3 (oo
sy CeHaNOS, 28485 (23133) (izslg) &2:?% (g:%)
sepn CHNOSBI 29162 (38123) éiii) (igﬁ) (ﬂég)
Sy CaHaNOS 28884 S8 00 (200 (11eg)
BIX  CallaNiOS 29091 (34112) (igé) (ig:gé) (ﬂ:g;)

RESULT AND DISCUSSION

TheHNMR spectrum of A-I showsasinglet at &
= 3.68 ppm for (-O-CH(C_H,)-CO) for aceto(C-H)
proton. The phenyl ring CH proton signalswere ob-
served between 6 =6.965 and 7.835 ppmasmultiplete
and broad NH, NH, proton signasat 5 = 5.315-5.685
ppm.

TheHNMR spectrum of A-1l showsasinglet at
3.726 ppm for -O-CH(C_H,)CO and phenyl proton
signalsas multiplete between 6 = 7.015-7.935 ppm
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and abroad NH, NH, proton signalswere | ocated at
5.465-5.285 ppm.

The p-nitrophenoxy derivativeA-111 showsasig-
nal at 3.865 ppm and phenyl ring proton signals be-
tween ¢ = 7.115-8.215 ppm as multiplete. The NH
and NH, proton signalswasbroad at 6 = 5.415-5.845
ppm.

The B-ngphthol oxy compound A-VIIl showsasin-
glet at & = 3.745 ppm attributed from (-O-CH-CO)
proton and phenyl ring C—H proton signals as
multiplete between 6 = 7.015 and 7.895 ppm. TheNH
and NH,, proton signals were observed between 6 =
5.425-5.845 ppm.

The 'THNMR spectra of hydrazides A-l to A-1X
are consistent with proposed structure and these are
supported by FTIR and lementd andysis.Thei.r spec-
tral band positionsof A-l toA-1X andtriazolo product
B-Ito B-1X arerecorded inTABLE 3 & 4.

Thei.r spectraof phenoxy andrel ated aryloxy (phe-
nylacetic acid)hydrazide show characteristicNH,, NH,
phenyl C-H and amido CO stretchesin 3u-16p region
and NH,, NH, C-H and CO stretchesaswell asNH,
bending and phenoxy Ph-O-C stretches of compounds
A-lItoA-IX arerecorded in TABLE 3. The NH, and
NH stretches werelocated between 3348-3105 cm
and phenyl ring (C—H) stretches between 3085-3050
cm . The strong band located at 1685-1698 cm is
assigned to v(CO) of amidegroup. Themedium band
located near 1636-1628 cm*is attributed to 5(NH,)
of hydrazide group (CO-NH-NH.,). A medium band
located at 1063 to 1050 cm* (TABLE 3) isattributed

TABLE 3: Prominent | .R bandsin cm? of compoundsA-I toA-
IX

v v (C-O-
Compound v NH;, bNH, bC-H co 6 NH, Q)
A-l 3335, 3220, 3105, 3070 1698 1634 1065
A-ll 3325, 3218, 3140, 3082 1692 1628 1055
A-l11 3340, 3241, 3165, 3075 1685 1632 1054
1636
A-IV 3316, 3205, 3148,3070 1690 uv(NO;) 1056
1483
1630
A-V 3345, 3233, 3140, 3060 1688 v(NOy) 1050
1481
3340,3231, 3150, 3073,

A-VI 2082, 2860 1695 1633 1062
A-VII 3348, 3268, 3140, 3065 1690 1638 1061
A-VIII 3340, 3240, 3165, 3069 1687 1636 1063

A-IX 3335, 3245, 3160, 3085 1698 1630 1058
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toaryloxy (C—O—C) stretching vibration. Thesei.r
bands of compound A-1 to A-1X are consistent with
proposed structure of aryloxy(phenylacetic
acid)hydrazide.

The prominent IR band dueto v(NH), ringv(NH),
L(CH,), v(C-H), phenyl ring, v(C=S), v(CO), 5(NH)
etc were cons stent with proposed structure of triazolo
derivativesand arerecorded inTABLE 4. Thei.r spec-
trum of B-l1, 3-[2-(1H-benzo[d]imidazol-
2ylsulfanyl)methyl]-4-[ phenoxy(phenylacetamido)]-5-
mercapto-1,2,4-triazole showsNH and (C-H) stretch-
ing vibrations at 3265, 3105, 2940 and 2865 cm*
(TABLE4)

Thei.r spectraof al benzimidazolederivatives B-|
to B-1X show strong v(CO) vibration between 1685-
1705 cm* confirming the presence of acetamide (-
CONH) group. Thering NH and amide NH stretches
were observed as medium band between 3265-3105
cm . The—CH,- dtretches of sulfanyl methyl (-S-CH,-
) and acetamido (-CO-CH-) group were located at
2860-2940 cm*. The |.R bands at 1590-1610 cm™?
observed in B-I to B-IX are assigned to ring (C=N)
stretching vibrations. Thenitro aryloxy compound B-
IV and B-V show NO, band at 1481-1483 cm™.

Thev(S-H) attached to triazolering could not be
observedindi cated the predominance of thionetautomer
inthemolecule. The 3(NH) of B-1 to B-1X were ob-
served between 1526-1508 cm and v(C=S) band
could be assigned to a strong i.r band observed be-
tween 1342-1305 cm. The phenoxy (-C-O-C-)
stretch can be assigned toamediumi.r band near 1020
+10cm . Alarge number of IR band located in finger
print region areass gned to phenyl andtriazolering ske-
etd vibrations.

The proton NMR spectrum of B-I shows(-S-CH,)
proton signal at 6 = 2.281 ppm assinglet aswell as
acetamide—CH- proton at 6 = 3.965 ppm as singlet.
Thering NH proton signa was observed at 8.652 ppm,
8.925 ppm. The phenyl proton signal swere observed
at 0 =7.055-7.985 ppm asmultiplet.

TheHNMR spectrum of chloro, bromo and ni-
tro-aryloxy derivativesareamost identica . Thephenyl
proton signalswerelocated between 6.943-7.855 ppm
and (S-CH,) proton assingl et between 2.835-2.945

ppm.
The (S-CH,) proton of B-Il were observed at & =
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2.865 ppm and acetoxy (CO-CH(C.H,)-O-) proton
sgnd at 6 = 3.685 ppm. Itsphenyl proton signalswere
observed asmultipl ete between 5 = 7.154-7.925 ppm.
TheringsNH of triazoleand benzimidazoleprotonsig-
nals were located at 8.765 and 9.254 ppm. The
acetamido (NH) proton signal were located at 5.45
ppm assinglet as broad band.

Theproton NMR of 3-[2-(1H-benzo[d]imidazole-
2-ylsulfanyl)methyl]-4-[(p-methylphenoxy
(phenylacetatemido)]-5-mercapto-1,2,4-triazole (B-
V1) displays—CH, protonsignalsat 6 = 1.695 ppm as
singlet. The—S-CH,- proton signal was observed as
singlet at & = 2.945 (2H, -S-CH,-) and —O-CH-
(C,H))CO proton signal at 6 = 3.875 ppm. Thebroad
singlet at 5.45 ppm was assigned to acetamide (-HN-
CO-CH-) proton signd. The phenyl ring (C-H) proton
signalswere located between 6 = 7.025-7.845 ppm.
Thering NH proton signalswerelocated assinglet at
8.735 and 8.952 ppm. Based on spectral dataof the
compound, the structures suggested for the synthesized
product (BSPT) werealso supported by theanal ytical
compositionsof benzimidazolederivatives.

Antibacterial and antifungal activity

Theantifungd activity of BSPT (Compound B-1 to
B-1X) wereeva uated by radica growth method?® us-
ing Czepek agar medium prepared by dissolving 209
starch. 20 g agar 20 gglucosein onelitredistilled war
ter. Theresulting sol ution was added requisiteamount
of test compound to get 100 and 200 ppm solution.
Themedium wasthen poured into petri plateand spore
of fungi were placed on mediumwith thehe p of inocu-
lum needle. These petri platewerewragpped in polythene
bags by mixing 2 drops of ethanol and placed in an
incubator a 30+ 0.5°C. Thelinear growth of fungi was
cd culated by measuring thefungal colony diameter af-
ter fivedays. The percentageinhibitionwascal cul ated

using therelation X100, whereC & T arethe

diameter of thefunguscolony and control test platere-
spectively. Thefungi usedin present microbia screen-
ing are candida albicans, F oxysporum,
Aspergillusflavus, R. phaseoli andA.nigar. Thecontrol
solutionwasmycostdin. Theresult of activity shownin
TABLE 5. Almost all
benzimidazolyl sulfanylmethyltriazolederivativeshave
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causesinhibition of fungal growth but the activity of
nitrophenoxy derivatives (B-1V & B-V) were quite
encouraging comparableto mycostdin. Theactivity of
B-I to B-1X werelarger with candidaalbicansand A
nigar.

Theantibacterial activity against E.coli, S.aureues
and Bacillussubtiliswere studied for compounds B-I
to B-1X and zoneof inhibitionwasobservedin al the
derivatives. Theactivity wasstudied by zoneinhibition
technique?’. The nutrient agar medium was prepared
by dissolving 5 g peptone 5 g beef extract, 5 g NaCl

= Fyl| Peper

and 20 g agar agar inonelitredistilled water. Theme-
dium solution was pipetted into petri plateand dried,
thedried platewas seeded with bacteriaand test com-
pound dissolvedin DMF (250 ppm 500 ppm strength).
Thedisc of whatmanfilterpaper soaked with these so-
lutionsto 5 mm diameter discsweredried and placed
on medium previously soaked with organism in
petriplateat suitabledistanceand incutated at 30+ 1°C
for 24 hours. The zone of inhibition was measured ac-
curately inmm. Theresultsof inhibitionarerecordedin
TABLE 5. It wasencouraging to note that compounds

TABLE 4: Diagnogtics| R bandsof compounds(B-I toB-1X) incm™

SNo o(NH) b(CH) +v(C-H)  v(CO) oC=N) §NH) vc=g °C0C)
B-I 3265, 3105 2865, 2940 1695 1601 1512 1320 1024
B-l11 3260, 3132 2950, 2840 1690 1608 1508 1312 1015
B-111 3246, 3135 2940, 2830 1685 1595 1521 1342 1018
B-1V 3211, 3130 2955, 2845 1692 1598 1526 1338 1022
B-V 3245, 3136 2962, 2842 1690 1605 1522 1320 1030
B-VI 3256, 3151 2960, 2841 1696 1601 1513 1324 1015
B-VII 3220, 3140 2965, 2845 1700 1605 1508 1305 1028
B-VIII 3245, 3160 2932, 2890 1685 1602 1518 1321 1021

TABLE5: Antibacterial and antifungal activity of compoundsB-I to B-1X; Antifungal inhibition after 5daysand antibacterial

inhibition after 24 hrs.

Fungi or bacteria Concin ppm B-I B-I1 B-I11 B-1V B-V B-VI B-VII B-VIII
A flavus 100 ppm 30 25 30 32 45 46 16? 25
200 ppm 42 38 45 46 55 56 32 30
Candida albicans 100 ppm 55 50 52 48 53 36 30 35
200 ppm 70 68 68 50 68 50 35 40
F oxysporum 100 ppm 45 38 39 40 40 38 30 41
200 ppm 56 49 52 48 52 52 36 48
R.Phasedli 100 ppm 48 45 40 42 50 33 25 22
200 ppm 60 56 53 50 56 48 32 43
A Nigar 100 ppm 42 45 50 52 54 50 35 40
200 ppm 55 60 62 64 68 62 48 52
Antibacterial activity
Conc. in ppm B-1 B-11 B-111 B-lv  B-V  B-VI B-VII B-VIII Reference
E.Cali 250 6 5 6 8 8 5 3 3 22a
500 8 7 8 14 15 7 5 5 24a
S.aureus 250 4 4 5 10 9 6 4 4 22a
500 7 6 7 14 13 8 6 7 24 a
B Subtilis 250 5 5 6 11 10 5 5 5 23b
500 7 8 8 14 14 9 7 8 26 b

Sandard for antifungal growth, Mycostaline; Sandard for antibacterial activity was ciprofloxacing(a) Sreptomycine(b).

— @)u;am'c CHEMISTRY

Hn Tndéan g%wumé



108

Synthesis, characterization and antimicrobial screening of3-(1H-

OCAIJ, 10(3) 2014

FPull Paper =

were highly active on Escherichiacoli. The standard
used waschlorophenicol.

Theinfrared and tHNMR spectral data of com-
pound A-l and A-1X

A-l Phenoxy (phenylacetic acid)hydrazide or
aryloxyphenylacetic acid hydrazide show prominent |.R
bandsfor NH,, NH, C-H, aromatic C-H, amido (CO),
phenoxy (C—0O—C) stretchesand phenyl ring skel-
etal vibration in 3 u-16u region. The diagonostici.r
bandsareshownin TABLE 3.

CONCLUSION

Themixedtriazole, benzimidazolederivativeshow
positive antibacterial propertiesaswell asantifungal
effect. Theantifungd propertiesof retrosubstituted prod-
uctsarelarger than other.
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