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ABSTRACT . j

Diferent tapes of mycoses. especially invasive mycoses caused by yeasts and molds. are a growing problem in healthcare.
Candida afbicans is one of the most common opportunistic fangi- responsible for these kinds of infections. The most _nolablc
eplanation for this inerease is a rise in the number off immunocompromised patients owing to advances in lr_:msplan.lall?n. the
emerzence of AIDS and a rise in the number of invasive surgical procedures. Conveniently accessible hydrazide derivatives .of
0 ¢s. The antibacterial and antifungal activilies

benzoie acid 1 were converted to new thiosemicarbazides. triazoles and alkylthiotriazol

wers determined. Some of the newly synthesized compounds showed weak corresponding activities.

INTRODUCTION

Trinzoles  are  associated  with  diverse

. . ne PO PN L1

pharmacological activities such as anti-bacterial ™.

antifungal™.  anti-inNammatory®,  anticom ulsant™,
hl .

amtimatariat™, andy il anteaneer™, umis| ™,

anti-proliferative activitles™. Similar acthy lties are also
reported Tor the aey Ithiosemicarbazides™ ™,

Iriasoles, as an important 1ype ol fungicides,
display  this effeet through interference with sterol
synthesis ™ They displace lanosterol Trom its site in
crtochrome p-430 C14 @ demethy lise preventing its
comversion 1o ergosterol. Ergosterol s an - essential
companent of the fungal cell membranes and henee in

. - - T 9) .
its Tunction and pcrmc:tblhl_\'.“ " “I'he net result is an

inhibition of fungal growth and eventually the death of

the microbe. A number of the prepared compounds are
tested against several pathogenic Tungi and the resulis
revealed that some of the new compounds showed
some etivity while others are not.
CHEMISTRY

Ihe synthesis of the compounds was initiated
through p-nitrobenzoie acid which is prepared starting
from p-nitrotoluene using the method adopted in Vogel
by oxidation with sodium dichromate and sulluric acid,
Comersion the acid o its methyl ester is done by

heating with methanol with a catalytic amount of

sulfurie acid. The acid hydrazide is Tormed through a
reaction with excess hydrazine hydate (3-4 [olds) in
aleohol to give the nearly pure acid hydrazide which is
further reacted with the appropriate isothioeyinte in
aleohaol o give N [=substituted---
acylhiosemicarbazides.  The  Rater compounds  then
eyelized to the corresponding triazoles 1 using aqueous
AN sodium  hydroxide®™, The method of alky lation
used involves stirring ol the triazole and potassium
hydroxide in aleohol Gl a elear solution is attained ther,
the appropriate: alky halide is added with stirring and
heating is continued Tor 8 hours to give 2a-f,

Lhe benzamidobenzon ] thiosemivarluzides da-r
e prepared starting lrom benzocaine, which s

acylated with benzoyl chloride in pyridine, the ethyl
benzamidobenzoate then reacted with several folds (4-
6) of hvdrazine in the minimal amount of alcohol to
give benzamidobenzoylhydrazine™ 3. Compounds
da-f  are prepared by either  heating with
Isothloeyanates  In aleohol or using the methed of
Baxter et al®* which Involves prior preparation of' the
isothioexanate (only the aryl isothiocyanates in situe
from the corresponding aryl thiourea by heating in
chlorobenzene  for at least 6-8 hours then removal of
the organic solvent under a mild heat and a high
vacuumy),

Compound 3 is prepared by hydrolysis of 4a in
10% sodium hydroxide followed by neutralization with
hydrochloric acid®”. The later is reacted with 4-
nitrobenzaldehyde in absolute ethanol to give 6.
Reaction of 5 with the appropriate  isocyanates gave
Ta-h. Benzoyl isothiocyanate, prepared by mi;ing
cqual amounts ol benzoyl chloride and ammonium
thioeyanate in acetone. is reacted with 3 by heating for
few minutes [ollowed by hydrolysis with aqu.(-:nus
sodium hydroxide to give compound 8. (Scheme 1)
Compound 11 was prepared by stirring benzocaine 9
on cold with exclohesylisoeyvanate in acetone then the
!u:;u-l_v pure ester 10 is reacted with hydrazine hydrate
in aleohol o afford 11 which upon reaction with cthyl
isothiocyanates gave 12, (Scheme 2)

EXPERIMENTAL

!\-Iclling points were determined on Gallenkamp
melting point apparatus and are uncorrected. Elemental
analyses (CLTLN) were performed by Micro Analviical
Center, Faculty of Science. Cairo ljlli\'cmil\'. Infrared
speetra - were recorded on  Shimadzu IR FTR
Spectrophotometer using KBr discs. 'I1 NMR spectra
were scanned on Varian mercury 300 MHz (chemical
.\'.hlll.‘i are given in part per million (ppm) downfield
from TMS), Mass spectrometric analysis (HPLC-ESI-
MS) was performed on g TSQ quanwm (Thermo
Llectron Corporation) instrument equipped with an ESI
souree amd o treiple quadrupole mass  detee

CUhermo Finngan, San Jose CA) tor pale
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4-Substituted-S-atlylthio-2-nitraphenyl: 1,20 1vinznle
2N
I triizole xlcrlvnliw\ IO mmal) werd indded

to potassium hydroxide (0.56 pm 10 minal) I ethanal (20
mL) and stirred on cold, The solution obluined was

=

5

X

= N
| I
= 2]
O s
’ 6

gl alivd e filtered, died il ery .Lllllful Ty

e pyriaapniale solvent "'”'l""”"l An T Lalile
Aetlyol 11
the ansl thivurer (10 wimoly gyy

A mintpre ol ; .
© ehlorobienzone (20 ml, was heated corelully under relluy

NN [ }“SH

‘ R-NCS 1
- leduclron
cHo
CONH—@—CONHNHCSNHR / [}
~ oN '}"—h:
2N NaOH
. —=N
da-f '}' \ N o
SH ﬁ 11
|
A \ RNH-C-NH
H,N 5 S 7a-b, X=0
Scheme 1 8 X=8S
OOC,Hy COOC,H, CONHNH,
NH,NH, H,0
O—m:o e
NH, NHCONHCH,, NHCONHCH, ,
9 C,HMNCS
CONHNHCSNFHC,H,
12 NHCONHCH,,
Scheme 2
fo- 6-7 hours, most of the organic solvent is unpnrdlf. in

filtered and the- appropr:alc alkyl hnl:dc (10 mmol) was
added and the mixture is heaied for 8 hours, liltcred
concentrated then water was added and the separated solid
was collected by filtration and crystallized from the
appropriale solvent. Compounds 2a-f (Table 1)
4- Bcnzamjdobcnzoylthiosemicnrbnzidcs 4a-I:

Method A:

To a solution of 3 (2.55 gm, 10 mmol) in ethanol (20

. 'mL), the appropriate isothiocynate (10 mmol.) was-added.

- The mixture was refluxed for 8 hours. cooled and the

“separated solid was filiered, dried and crystailized from
* the appropriate solvent. Compounds 4a-f, (Table 2y

To a solution of 3 (2.55 g, ‘10 mmol.) in cthano) (’U

- mL), the appropriate isothiocynate (10 mmol.) was added.

’ The mixturc wils. reﬂuxcd for 8 hour». coulod nnd llw-,

vacuum and the residue was dissolved in ethanol (20 mL)

followed by the aeid hydrazide (2.55gm. 10 mmol) and

reflusing is cominued for 7 hours. The separaled solid is

collected by liliation, washed with dilute aleohol then
- ervstallized from the appropriate splvent. (Tnble 2)

Z-p-Ammophcn_yl S-mereapto-1,24-triazole 5; _
Compound 3a (5 pm) was heated with 10 % NaOIl (50

mlL) for 2 hours. the oblained solution nbhumd'\\‘-ls T

diluted with water liliered and' the (ilrate is neutralized -

lrom aleohol 1o give wmpnund 5 mp. 250°C.

R spectrum of § evealed ). 3466. 13alei 21620
C(CN), £ 8 oy a5 B e e

with dilute HCIL The sepirated is Iltlurcd lhcn erystullized - -
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- 1-3-(4- nitrobenzylidenc-amino)-S-mercapto-

1.2 d-wrinzole 6:

A mixture o 5 (2.2gm. 10 mmol) p-nitrobenzaldehy de
(1.51gm 10 mmaol). few drops acetic acid in aleohol (25
ml was heated under reflun and stirving was continued
for 10 hours and the separated solid lilered and
envstallized from DMFE- 110 1o give 6 yield % 65 m.p.
288-9 "'C.

Analysis Tor CpolsNgOLS eale. € 57.79 114,24 N 19,83,
Found C 37.85 11 3,99 N 19,60,

2-Substituted wreido-d-cthyl-5-mercapto-triazoles 7a-
b
A minture of 5 (1L Tgm 5 mmol) .the appropriate isocynate
(3 mmol)  and acetone (15 mlb) was heated under rellux
and stirring Tor 4 hours and the separated solid Hiltered and
reenystalized 7a-h (Table 3y
4-Ethyl-S-mercapto-3-thiourcidophenyl trinzole 8:
Benzoalisethiocyanate (11 mmol). made in situe by
mining equimolor wmounts ol benzoyl ehloride and
ammonium isothioesanate in acetone. was added with
continuous stirring to 5 (2 2pm. 10 mmol) in acetone . Che
abrained solution is relluxed for Turther 30 minutes and
IN NaOll (40 mls) is added and the mixture is heated for
2 hours then filtered. 1HCl is added to the filtrate and the
solid 8 separated is erystallized [rom cthanol. Yield 77%
m.p.240°C.
Analysis Tor Cpl1NeSs eales € 4731 11 4.6 N 2508
found C47.06 114,77 N 25.31

4-Cyclohexylureidobenzhydrazide 11:

Cyelohesal isocvanate (1.25gm 10 mmol) is added
to hensocaine 9 (Lo3gm 10 mmol) dissolved in acetone
(20ml.) and stirred on cold overnight concentrated and the
separated product is collected washed with ether filie-ed.
The separated solid then is dissolved in aleohol. hydrazine
hydrate (4 ml) is added and the misture is refluxed for 4
hours. The separated solid is colleeted by lilration and
enstllized from ethanol to give compound 9 Yield 75%
m.p 245-6 °C, Analysis for  Cyl15N;O:  cale. € 60.86

1
117.24 N 20,28 Tound C 60.63 11 7.4 7N 20.19. 11 NMR
(D MSO. 300 M11z) 8(ppm): 1.22 (m. 4ll. 3.5 Clly of

o
Cully =), 168 (m. 211 4-Clls= of C Iy =) 176 (m, 411, 2.6+
Cllaol Cullyy =) 3.5 (m. L 1-CH= of C0 1y =) 4.4 (=NI)
6.16.8.51.9.50 (N11s.). 74 1(d. 211 2.6 Arll). 7.7F (d. 211,
33 Arlh

4-Cyclohexylurcidobenzoyl-1-ethyl-thiosemicarbazile

12;

A mixture of and ethy] isothioeyanate in aleohol s
reflused Tor 3 hours. concentrated and the residue s
erystallized from DME-1150 10 give 12, Yicld 80% owp.
20 ‘

Analysis Tor Cipl1NgOSS  cale. C 56,19 11 .88 N 19.28
lfound C 55,99 11 6.71N 19.11,

12,IR (em™): 3352, 3309 (NILNIL). 1658(C=0). 1589
(CCr mliz, M+1 = 304 :

-
J
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ANTIMICROBIAL ACTIVITY
Methods:

The antimicrobial -activity of 8 cumpuu:lds
(12,2021, 3,40,4b,7b and 12) were lested against
representatis es of acid fast bacilli (AMycobacterium phiei),
Gram-positive bacteria (Bacillus subtilis, Staphylococcus
aurens and — Sarcina  Twrea). Gram-ncgalive bacteria
(Fschervichia coli, Protens vulgaris and P.rem'lomanas .
aeruginosa) and some representative fungal species )"eust
(Candida albicans). mycelial fungi (A:pergilm:s' niger,
Aspergillus fumigatus, Aspergillus flavus and Pen!c!fh_um
vermicufatnm).  Applying the dise  agar  difTusion
method®2* using trypticase soy agar for bacteria and
veast and MIC in solid medium for mycelial fungi as m:.ll
as tested bueterial strains. The products were dissolved in
DMSO at concentration of 10 mg/ml then 20 pl. were
aseptically transferred onto sterile discs (200 pg/disc) of
Whatman filter paper (5 mm diameter). The charged discs
were ascetically transferred onto the surface of dried
inoeulmed Tryticase soy agar plates.

e dises were then placed onto the surfuce of the
inculated plates previously prepared. The plates were
incubated inverted at 37 °C for 24 hr in case of bacteria
and al 25 °C for 48 hr in case of fungi (veasts). After
incubation. the inhibition zones were recorded in mm.
Diameter less than 5 mm indicates no effect. A disc
impregnated with 20 pl of DMSO is used as a negative
control as well as dises o Olocxacine (OFX) and
Amphotricin 3. (AMP B). 5pg/disc each were used as a
positive control).

The MIC was determined for bacteria and fungal
species were tested against 200,100, 50, 25 and 12.5
(pg/ml) concentrations of the tested compounds in DMSO
incorporated in agar. Then 20pl of each dilution was -
transferred in cups preformed in Trypticase soy agar
inoculated with suspension of 10°/ml yeast cells or fungal
spores

the surface ol agar plates and incubated at 30°C for 4-5
days. After incubation the lowest concentration producing
inhibition was recorded as the minimum  effective
concentration.

RESULTS AND DICUSSION

All the tested  products revealed either no
antimicrobial ¢ffeet or very weak activity against both of
Gram-positive & Gram negative bacteria as well as fungi.
Also, some effect was observed with compounds (2, 12)
ngainst Gram-positive. Gram-negative with MIC level
between 25- 30 pe /ml for bacterial strains and between
12,5 = 100 pg /ml for Tungal specics (Table 4, 5. 6 ).
Compound (4b) showed week activity against some
Grram-negative bacteria with MIC level 50 pg /ml, On (he
other hand Compounds (1, 3, 7b) showed weck activity
against some  Gram-positive bacleria with MIC level
between 25- 100 pg /ml.

F'he bacterial strains were highly resistant to products
1. 203, b, 700 12 MIC Tevel = 201 pg /ml. In addition, no
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\ e the other B all e Tomgeal b, v, gl
t sobacterial aetivity was detected with the fested | ;
o ‘:;“ti:llt‘yu',lil‘:“lzﬂhlt‘“}t:\'f:lli‘I':){) $ ZU:I pe /ml, With respeet pendataney o componids t1, A D0 PO | PO (O L r\_m (T
roducts wi -  fml. Wil . i )
fo Fungal specics, only compounds (21, da) having some 200 pg /ml
activity with MIC Tevel ranged between 12,5 200 jig :ml.l

Table (1) Chemical and physical datn of ¢ mgpmu_u_:l; Ii :;';. . il i Micioanalysis

Comp No, R Ry mp°C Crfstull. ('Islff"‘,:"n) = Calc% Found’,
: 307":“ " o 6 . e T a0 99 5030 |
1 nliNaO; H 454 483
2a CaHs CHy 164-5 ﬂl::::' 264 N 2120 | 2159
RO RE PR C 6179 51 96
2 . 80 12H1aN4O, H 503 - 408
b CaHs CaHs 142-4 aleohol 278 N - 2014 20.02
. . c 53 42 5321
il 196.9 88 CiaHN40,S H 547 577
< CaHs aHy - alcohol 292 N 1917 1893 |
c 54 90 54 59
72 CralhN4,O,8 T 5 80 580
-d CaHs CiHy 1G0-1 alcohol Jo6 N } .1’8 3 _| 1800 —
-4 S | 6895 | &g as
C 56,25 5598
70 CiyHz0N40,S H 625 | 588
-£ CaHg CiH; 106-7 alcohol 320 N 1 1?_.%9.__ —.1122__-
om~el € [ Te195 €195
85 C1oH20N402S
-f CeH CH 148-9 H 543 511
_ «Ha Hy alcohol 368 N | 1521 15 00

1b, IR (em™); 3082 (CH aromatic), 2959, 2927. 2870 (11 aliphat ¢) 1600 (€ (),
-2a, m/z , M+1] = 265,

2b, IR (em™): 3089 (CH aromatic), 2978, 2931. 2870 (Haliphatic) 1601 (C=C). m/z , M+1 =279,
2c: IR (em™); 3089 (CH aromatic), 2970, 2927, 2866 (ITaliphatic) 1600 (C=C), m/z yM+1 =293,
24, IR (em™): 3078 (CH aromatic), 2966, 2935. 2870 (1 aliphat ¢) 1600 (C=C),

2¢ IR (em™): 3082(ICH aromatic), 2962, 2931, 2870 (1 uliphatic) 1600 (C=('),

m/z , M+| =32]. H-NMR (DMSO-d . 300 Mllz) a{ppm):
CHJQ1_=CH20]-I=CI-12),I.39 (d, 6h Z-Ci'l‘ isopropyl ), 148 (2 1
2H, CHJCH__’CH:_Q[-_I::),B.OI (d, 2H, 2,6 ArH). 8.4 (d. 211. 3.5 Arl
2f: m/z , M+1 =369

78 (LML CHLCULCHCHCU T, 107 g, 2,
CI1CILCI (m.

-). 3481 (m. 11, -i.suprup_\l . -l.ll(-qm.'
1), '

" Table (2) Chemical and physical data of compounds da-f o
‘ . Yield% Molecular Microanalysis
Comp No. R m.p°C Cryslal. formula L = -
solvenl (M _Wi) - _4;_..__CD|E' o Found%,
‘ C [ 5964 | 5964
4a CaHs 202 | 8 ‘C"H:;;';‘O‘S H 5 26 534
. %L 16,37 16.15
N B 81.01 ) |
b CHls 2235 sloohr | NS | 508 | 12
: N 15 81 15 57
_ C 61.62 61.38
; : 76 Csz;NaOzS : gt
A ' C 461 | 6453
d  CeHs 2802 DMl?-sH;O C?*Hgg'g*‘-f’ﬁ " H 461 416
3 o N 14.35 14.62 '
. , , _ C 63.63 - B3B8 |
" CCeHu | 21820 7 Gt |0y | -Goe | S
, , b alcohol . 396 N 14 14 1368
S _ : ' 65 | Cu - Cc 6285 | 6244
34 P-GH"C.)C"H‘- -, 2% - alcohal an:u;(;fO?S H AT8 ] -- 440 -
— a3/ = = . ‘N 1333 | 1298
23 0R (em™): (cm™): 3329,3382 (NHs, Nil,): 3000 (C1] aromalic). 1703, 1658 (C-(),), ) ,

4a . IR (vc'.“:fl)l:.. (cm.l ): 608 ((':‘(.,.

3,313.3'267..3;244{Nllsj.2 IS9HC=C) - o

970 (C1 aromatic). 1670, 1634 ().,



Pr—

Jandzig ) Pharm. Seb.. December, 2004 . B 1 it
\ n:l, (% No. 2.pp- 1-7

=y |
b AR tem'n: e ) 3245, 32320 (INHsL 1670, 1651 (C=0) 1600 (C=C ). m/z . M41 =355, H NMR {_DMSO-CI".
300 MI1 S (ppm): 337 (m 20 -CHECHE CHE ) 50121, CHECHE € ) 5.80m. 1. -(‘Ilzgl_l=(‘ll1) 4.08. 8.2. 9.30,

10,25 (NS0, 7,59, 211, 2.6, ArlT), 7.95 (4, 211, 3.5 Arli). _ e

Je IR (em!): (em™): 3317.3275. 3201 (N1 2954 (ClH aliphatie). 1666, 1651 (C=0). 1567(C=C). de: m/z, M* =397.
40 IR (em N tem i 3230, 3209 (NEIS). 20200CH aromatic) 1608 (C=0), m/z, M+ 1= 421, T NMKE (DMSO-dﬁ, 300
MY S (ppm): 3,74 (3. 311 CH30) 6.90 (m. 211 phenoxy 17,3 ( (. 211, phenosy ) 7.62 (m. a1, H-aryl) 90 (m.5H. H-
anl ) 9.54.10.4. 10.57( Nlls).

Table(3) Chemical and physieal data of compounds 7a-h

) Yield% Molecular Microanalysis
No. R p°C , ——
o . (s;gjéili g;_mvldllé) Calc.% Found%.

C 5513 50.4

7-a CeHu 210-2 DMFasz & c"H&r;;o,s H 6.66 7.00
i N 20.28 20.80

Cc 60 17 £0.28

7 CeHs 246-8 o8E0 c‘“”_;';':*c’fs H 5.01 4 94
ik N 20 64 20.33

Table (4): Antimicrobial activity of the tested compounds.Diameter of inhibition zone in mm

Microorganisms | 2h 21 3 dn 4b | 7b 12 OFX* | AMP.B*
I'rotens vulgaris NCTC 4175 - - - - 2 - - - 25 &
Bacillus subtilis NCTC 6633 - - - - - - 10 8 29 -
Feoli ATCC 10536 - - { - - - - - 28 -
Sarcina hitea* - - 7 - - - 7 - 28 -
Psendomonas aernginosa CNCN A21 - . 8 - - 7 - 9 25 -
Staphvlococcens awrens ATCC 4175 8 - 8 8 - - 9 - 31 -
Ahveobacterimm plilei* - - - - - - - - 27 -
Candida alhiceans™® s 9 - - - - - - 21

OFX: Ofloexucin (5 pgidise) AMP, 13: Amphotricin B (5 pg/disc) positive control.

Table (5): Antimicrobinl activity of the tested compounds (MIC pg/ml).
A A D O =2 e =

Microorganisin | i | R A0 0 Th 12 OF\
5 - .
Proteus vulgaris NCTC 4175 > > > > > > o> > 1
2000 200 200 200 200 200 200 200 )
Leoli ATCC 10536 > > > > > > > > 3
: 200 | 200 | 200 | 200 | 200 | 200 200 | 200 |
Pseudomonas aernginosa CNCM A2 50 > 50 > > 50 > 23 2
' 200 200 200 200
Bacllus subnlis NCTC 6633 > > B ™~ > > 25 > 0.5
200 200 00 | 200 200 200 200
Staphvlococeus anrews NTCC 4175 50) > 50 50 > C> 50 > 2
) - - . 200 200 200 200 -
Sercina lutea s0 | e - 50 0 > > 100 > )
‘ : ' 200 . 200 200 200
Mveshacteriuns phifei® -~ X -~ - - - - 3

o | o200 | 200 | 200 | 200 |0 200 | 200 | 200
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Table (6): Antimicrobial activity ol the tested compounds against fungal species (MIC l'fi’!“"- i
Microorganisins [ 20 2 3 A Al L ":’"'
. ) > > > > > . > >
Candida albicans*® 200 200 50 200 200 200 200 200 3
Aspergiluns niger 3 "'“ " |.u 25 - i i 00 0 0§
Aspergillus fumigatus * 2"'" 2"'“ 50 - 001 4 wn | 200 I
Aspergillus flavus s | a0 | S0 [ a0 |1 [ o0 | 200 f 200 ) !
- . N 3 » : ’
Penicillium vermiculanm I 200 200 50 200 200 200 200 200 _J :
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