Chapter Three

Result and Discussion

3.1.0 Synthesis and characterization of 2-amino-5-
mercapto-1,3,4-thiadiazole [1]

Various 1,3,4-thiadiazole derivatives are of ins¢fer pharmaceuticals use
as well as useful intermediates in the area ofroecgaynthesis. Thiadiazole
and its derivatives show particular activity as gfrufor the treatment of
thrombosis, as sedative and more recently as plethtators or inducers of
systemic acquired resistance (SAR) in pl&fits Because of the above
mentioned various uses of 1,3,4-thiadiazole daxigat it was considered
desirable to synthesis the title compound withlibpe that incorporation of
another heterocyclic ring might enhance its biatayactivity.

Compound [1] was prepared through the reactidhiosemicarbazide with

CS in the presence of anhydrous sodium carbonatkesnethanol:

N——N

S
H2N—|(.l,—NHNH2 + CSZ_»HS/4 >\NH
2

s

(1]

The structure of compound [1] was identified by i&p. and FT-IR

spectroscopy.
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I nfrared spectrum

The FT-IR spectrum of [1], fig. (3-1), shows tf@lowing characteristic
bands: the two bands in the 3394cand 3274cmwere due to asymmetric
and symmetric stretching vibrations of —NHyroup, respectively, an
absorption band at 3089¢mwas due to the —NH stretching (tautomeric form).
The bands at 2918¢trand 2771cm were attributable to the intramolecularly
hydrogen bonded of —NH grodf}. The SH stretching band found as very
weak shoulder at 2600¢mA band at 1598cthwas due to (C=N) stretching
of the thiadiazole ring moiety. The sharp bands5&3cn and 1494 ci are
due to the (N-H) bending and (C-N) stretching Milras, respectively. Also,
the absorption band at 1361¢rfor the (C=S) group which evidence that
compound [1] can exist in two tautomeric forms,otHi] and thion form
[11] “2). Beside this, the band at 669tmue to (C-S) bond is good evidence
for the structure given to the product.

N N
/ ; \ L H N HN NH
H—[S><[T])\NH2 - S%S&I?\HH ~ SJ\S%NH

[11] (1]
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3.2.0 Synthesis and characterization of 2-mercapto-5-
phenyl -4,6-dione-1,3,5-triazino[6,5-b]-1,3,4-
thiadiazole [2]

The formation of novel fused heterocyclic ring is @nportant task for
heterocyclic chemist from various points of viewurthermore many
condensed heterocyclic systems, especially whé&edito a triazine ring, play
an important role as analgesic, antihnypertensngpwetic, and antiinflamm-
atory drugs, also in agriculture as pesticidesbib&tes, and plant growth
regulator§®®. These observations prompted us to synthesis comeh(?]

with expectation to produce an interesting biolatijcactive compound.

For the synthesis of the target title heteracycbmpound, the following

reaction mechanism may be outlined:

_—Ph

A % )
NH, Ph—N_C_O H§/< \ N/C_% -

pyridine S |
i o S
/ r Ph—N=C=0 T/
H N— C—OH > /N—N q\i—Ph
s
! HS/& N G 2

N N—Ph P.T
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€]

P—N OH h—& GH

Aot —on
AN xi ATLA

o

PhHN—C——NHPh

The structure of compound [2] was confirmed byFTsIR, *H- and**C-NMR

results.

I nfrared spectrum

The FT-IR spectrum of compound [2], fig. (3-Zhows the following
characteristic absorption bana¢N-H) (tautomeric proton) occur at 3282¢m
band at 3091cthwas due ta/(C-H) of aromatic ring, band at 1647¢mvas
assigned for the(C=0). The bands at 1596¢m1550cn represented(C=N)
andd(N-H), respectively. The absorption band at 1305evas due ta/(C=S)
bond. Furthermore, the bands at 752and 694crii represent the(C-H) of

mono-substituted benzene ring.
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'H-NMR

'H-NMR spectrum of compound [2], fig.(3-12), showset following
characteristic chemical shifts (DMSQ;g@pm).

@ b)
0
n‘—/rf‘\N (©
HS S N o

) (
@ ®
[2]

The five aromatic protons appear as: the signals/£10, 67.30 ands7.50

were integrated for 1H(c proton), 2H(b protons) aB@H(a protons),
respectively. Sulfhydryl proton (S-H) absorbedé8t45. Furthermore, the
small peak ab2.5 was due to DMSO. The above data agree witprihygosed

structure.
BC-.NMR

¥C-NMR spectrum of compound [2], fig.(3-13), showise tfollowing
characteristic chemical shifts (DMSQ;g@pm).

O a b
/H\ /N&N@C
HS e S d N/I\O a b

The chemical shifts ai118.22,6121.84 and128.80 were characteristic of
aromatic carbon atoms c, b and a, respectivelycddoon atom, a, there is a

possibility that it combined its signal with that carbon atom, a. The two
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signals at139.70 an®d152.56 are assigned to thiadiazole ring carbordedan
respectively. Carbonyl signals are out of chartesbg the operator.

3.3.0 Synthesis and characterization of 5-(p-bromo-
phenyl)-2-mercapto-imidazo[2,1-b]-1,3,4-
thiadiazole [3]

In view of the diverse biological properties @sated with the imidazole
nucleus, it is desirable to obtain facile methodthe synthesis of fused ring
system derived from fusion of the imidazole ringhaother heterocyclic ring
because this have been less extensively studiedmagared with monocyclic
imidazole derivatives. A variety of imidazo[2,1-bJB,4]thiadiazoles have
proved to be interesting from a commercial viewpdor their diuretic,
bactericide, antihypertensive properties. In additi the imidazo[2,1-b]
[1,3,4]thiadiazole framework has been incorporatingp cyanine and azo
dyestuffs to provide materials of value in colorofdgraphy and for the
dyeing of fiberg®?)

The above mentioned finding promoted us to sgiththe title compound
with the hope that incorporating of imidazole rimgight enhance the
biological activity of the originally synthesizedropound. The structural

assignment to the product was based on its FT-tR+NMR data.

I nfrared spectrum

The disappearance of bands at 3394@nd 3274cm attributed to —NHl
stretching frequency together with appearance pfllza 3100cr assignable
to (C-H) aromatic stretching frequency are gooddence for the structure
given to the product, fig.(3-3). Furthermore, tlenth at 827cim attributable
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to the out of plane bending ptdisubstituted benzene ring and the band at
532cm’ due tov(C-Br) bond'®® agree with the proposed structure assigned to
this compound.

YH-NMR

'H-NMR spectrum of compound [3], fig.(3-14), showset following
characteristic shifts (DMSOgsdppm).

1]
HS/K N Br

S

[3]

Signal at62.81 was attributed to N-H proton (tautomeric pnjtolhe four
aromatic ring protons of (AB) system appear as pdirdoublet leaning
towards each other which is typical fodisubstituted rings, the two protons
ortho to bromine atom resonate &¥.85-7.70) and the two other protons
absorb ab(7.72-7.56). Peaks aR2.51 ands3.27 were due to the DMSO and
H,O in DMSO, respectivel{#*. Proton of imidazole ring appears within the
aromatic region and the S-H proton is foun@&65. The'H-NMR spectrum

IS in agreement with the proposed structure.
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Fig. (3-1) FT-IR spectrum of 2-amino-5-mercapto;4;thiadiazole [1]

Fig. (3-2) FT-IR spectrum of 2-mercapto-5-phenyd-djone-1,3,5-
triazino[6,5-b]-1,3,4-tdiazole [2]
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Fig. (3-3) FT-IR spectrum of F{bromophenyl)-2-mercapto-imidazo
[2,1-b]-1,3,4-thiadiazole [3]

3.4 Synthesis and characterization of tetrazolo- and
thiazolidin-4-one-1,3,4-thiadiazole derivatives

3.4.0 Synthesis of 2-[substitutedbenzylidinelamino-5-mercapto-1,3,4-
thiadiazole[4-8]

Compounds containing imine bond have been extelgssynthesized for
various reasons, one of which is their biologicativety. Some of other
reasons are the investigation of their ability takan a coordination complex
with transition metals, their ready synthesis andiag properties have been
attributed greatly in their popularity®. The condensation reaction of
equimolar quantity of primary amine with the apprape aromatic aldehydes
iIs the major method to prepare of Schiff bases. §yrhesized compounds
were characterized by their m.p. and FT-IR spectra.
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I nfrared spectra

The FT-IR spectra, figs.(3-4)-(3-7), show theagipearance of the two
absorption bands due to the —Nsiretching of amino-thiadiazole [1]. On the
other hand, the IR spectra showed all the suggdstads for olefinic (C-H),
(C=C) aromatic, endocyclic (C=N) and exocyclic imigroup®® stretching
vibrations in addition to out of plane bending abstituted benzene ring.
Moreover, all compounds exhibit significant stretchband near the region
(1260-1250)c |, this indicated the presence of-nv—n~—¢— ) cyclic®
grouping. Other informative bands are listed inl€gB-1):

Table (3-1)
FT-IR data of compounds [4-8]

Comp| Fig. | v vC-H [ vC-H| vC=N | vC=N d Y
No. No. | N- H | aromatic | aliphatic| exocyclic| endocyclici] N-H | C- H
[4] |3-4)|3300| 3132 - | 1608| 1552| 1477 ;gg
[5] | (3-5)| 3300| 3091 2947 1614 1564 1500 835

2923 e
[6] | (3-6)| 3454| 3100 5868 1602 1568 1521 823
[7] | (3-7) 3327 - 1608 1564 1564 843
[8] - 3276| 3030 gggg 1608 1568 1488 734
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3.4.1 Synthesis of 2-[5-substituted-tetrazol o-1-yl]Jamino-5-mercapto-1,3,4-
thiadiazole [9-13]

The synthesis and interesting pharmacologicapgties of tetrazole
compounds were recently descri&d Exploratory research activity directed
towards ascertaining new heterocycles capable okieg antiparasitic or
contragestational activity, keeping this in mirtdyas considered desirable to
synthesize the title compounds.

For synthesis of the target tetrazoles, the ti@acsequence outlined in
Scheme (3-1) was followed. The Schiff bases [4-8fevheated in a water
bath at 55-60C°, keeping the temperature at tmgeato give the desired
product . The synthesized compounds are charagtehby their m.p., FT- IR,
and'H- NMR (compound [10]).

g HS/Z_L NH »

N—N
A g
HS s N=CHA

lao

N
N
\N/

[9-13]

Scheme (3-1) Reagents and conditions: (i) aronaddiehydes, abs.
ethanol, reflux ; (i) NaNTHF ,water bath (50-60C°).
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The mechanism of the reaction systematicallyestigated as [3+2]
cycloadditions which christened as a 1,3-dipolacl@yddition€®. It is
involved the addition of unsaturated systems, digliles, to 1,3-dipoles, a
molecule possessing resonance contributors in wdipbsitive and negative
charge are located in 1,3-position relative to ezbler. The addition results in
a five-member ring. Azides are a prominent clas$,8fdipols and azide 1,3-
dipolar cycloadditions are of great synthetic valhmd have been studied
mechanistically in great detaff).

The common features of this type of reactionbdast accommodated by a
T.S. geometry in which the dipolarphile and itsahgs lies in one plane, and
the azide lies in a parallel plane above or belew, that the orbitals

perpendicular to the planes interact to form bosdseme(3-2):

/ N /
N™ N

N—N

/ S

Ar

Scheme (3-2) Approximate transition state geonieiry
azide addition

| nfrared spectra

The infrared absorption bands, fig. (3-8)-(3;1Mvere utilized to
characterize the specific structure of the syn#eski compounds. The
disappearance of band at (1614-1600)cmttributed to C=N(imine group)

stretching frequency is good evidence for the ssxoé this step of reaction.
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Beside this, the IR spectra of these compounds deveid of a strong band
at (2160-2120)crh attributed to stretching frequency of azide groMpband

at the range (1710-1700)c¢mwas due to the cyclic (C=N) stretching of
tetrazole rin{®®.The above data agree with the proposed strucassigned

to these compoundBhe characteristic data are reported in Table (3-2)

Table (3-2)
Characteristic data of tetrazole derivatives [9-13]

Comp. Fig. v C-H \Y ) Y v C-H
No. No. | aliphatic | C=N | N-H | c=S | c-N |
(9] (3-8) i 1566 | 1510 1379 1313 ;g;

2950 ]

[10] | (39) | 575 | 1566 | 1510| 1380 1319 829
[11] | (3-10) | 2925 | 1566/ 1510 1380 1319  84{
[12] i i 1570 | 1520 1378 1310 830
[13] | (311) | oo | 1566 | 1487| 1371 1311 734
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'H-NMR

'H-NMR spectrum of compound [10], fig.(3-15), showse following
characteristic chemical shifts (DMSQ;g@pm).

B
HS/QS)\/N‘\T@;CH 3
N\N N

[10]

The methyl protons resonate &.4 and its signal was coincide with that of
DMSO, N-H proton (tautomeric proton) absorbed26. Four aromatic ring
protons of (AB) system appear as a pair of doupkds protons ortho to
methyl group absorb ai(7.45-7.33) and the two other protons absorb at
8(7.95-7.84). Sulfhydryl group absorb&.67. Furthermore, the signalé&.7
attributable to absorbed water in DMSO, respectivBignal at1.85 was due

to the impurities.
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Chapter Three Results and Discussion

Fig. (3-4) FT-IR spectrum of 2-benzylidineamino-gncapto-1,3,4
thiadiazole [4]

Fig. (3-5) FT-IR spectrum of Z3fmethylbenzylidine]amino-5-mercapto
-1,3,4-thiadiazole [5]
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Fig. (3-6) FT-IR spectrum of Z3fmethoxybenzylidinelamino-5- mercapto
-1,3,4-thiadiazole [6]

Fig. (3-7) FT-IR spectrum of Z{nitrobenzylidine]lamino-5-mercapto
-1,3,4-thiadiazole [7]
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Fig. (3-8) FT-IR spectrum of 2-{phenyl-tetrazolo-dyl]-5-mercapto
-1,3,4-thiadiazole [9]

Fig. (3-9) FT-IR spectrum of 2-{p-methyl-tetrazolo-yl]-5-mercapto
-1,3,4-thiadiazole[10]
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Fig. (3-10) FT-IR spectrum of 2-{B-methoxy-tetrazolo-1yl]-5-mercapto
-1,3,4-thiadiazole [11]

Fig. (3-11) FT-IR spectrum of 2-{B+methyl-tetrazolo-4yl]-5-mercapto
-1,3,4-thiadiazole [13]
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Fig. (3-12)'H-NMR of 2-mercapto-5-phenyl-4,6-dione-1,3,5-
triazino[6,5-b]314-thiadiazole [2]
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Fig. (3-13)"*C-NMR of 2-mercapto-5-phenyl-4,6-dione-1,3,5-
triazino[6,5-b]314-thiadiazole [2]
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Fig. (3-14)'H-NMR of 5-(p-bromophenyl)-2-mercapto-
imidazo[2,1-b]-1,3,4-thiadiazole [3]
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Fig. (3-15)'H-NMR of 2-[5-p-methyl-tetrazolo-dyl]-5-mercapto
-1,3,4-thiadiazole]10
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3.4.2 Synthesis of 2-[2-p-methoxyphenyl-4-oxo-1,3-thiazolidin-3-yl]-5-
mer capto-1,3,4-thiadiazole [14]

4-Thiazolidinones play a vital role owing to tharrde range of biological
activity and industrial importance as stabilizeos polymeric materiaf§™.
The chemistry of the 4-thiazolidine ring system wasewed in deptf®.

For a long time imines have been used succéssfulthe synthesis of
nitrogen containing heterocycles. As part of onggnoject aimed to discover
the bioactivity of 4-thiazolidinone, we employecetschiff base toward its
synthesis.

The 4-thiazolidinone derivative [14] was obtalney refluxing equimolar
amounts from the imine [6] and thioglycolic aciddry benzene, Scheme (3-

3). The synthesized compound is characterizedsayip. and FT-IR.

N—N

= HS/< >\NH
l(i)
o HS/Z_LN:CHOOCH
l(ii)
HS/& )\N—k@iOCHS

Scheme (3-3) Reagents and conditiong-QH;OCsH,CHO, abs.
EtOH, reflux; (ii) thioglycolic acid, dry beene ,
reflux
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The suggest mechanism to obtain the target proslacttlined below:

H
o H \
'/\ Hy || RN —CH—Ar R—$+Ar

O oo PT
R—N=—C—A —C—C— —
ro ot ST CTCTOH Ho—l'lf !c, - H%s
(o S

P.T R— N+Ar .
Bl e y H,O <
S o S

I nfrared spectrum

In the IR spectrum, the appearance of (C=O)ctieg band at 1705ch
due to thiazolidinone rify" was the most characteristic evidence for the
success of cyclization step. Fig. (3-16 ) also shdwands at 3100ch
2900cnt and 2846cm attributable tov(C-H) aromatic, asymmetric and
symmetric stretching vibrations of (-OGH group, respectively. Other
characteristic bands of aromatic system is the aapee oiv(C=C) at about
1506cnt andy(C-H) of p-disubstituted ring at 833¢i
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Fig. (3-16) FT-IR spectrum of 2Jg-methoxyphenyl-4xo-thiazolidin-3yl]
-5-mercapto-1,3,4-thiadiazdlé][

3.5 Synthesis and characterization of 2,4-disubstituted
oxazole derivatives

The demand for the scintillation chemicals is ilsiag with increase uses
of radioactive isotopes. This necessitates promfiteddevelopment of new
methods to improve upon the available procedurestlie synthesis of
scintillation chemicals. Some oxazoles are wellviandor their usefulness in
fluorescent sensors, laser dyes and scintiffdfedor detecting nuclear
radiations. Beside this, oxazole ring has beenrtegdo be associated with
diverse types of biological properti&g.

In view of the above mentioned and as a parbwf ongoing research
program aiming towards the synthesis of new bidally potent molecules, it

was thought worthwhile to synthesis some new oxadelivatives.
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3.5.0 Synthesis of a-aminonitriles [15-22]

Aminonitriles are important intermediates in thgnthesis of different
organic compounds. Nitriles are found to undergwadety of interesting
reactions under the influence of various conditidtence it is worthwhile to
investigate a good synthetic route for the prepamabf these important
compounds.

The infrared absorption bands were utilizedHaracterize the structure of
the synthesized compounds. The FT-IR spectra of tihee synthesized
compounds, fig.(3-17)-(3-21), show the following achcteristic features:
significant bands in the region (3300-3200)cwttributed to the stretching
vibration of the (N-H) group present in the titlengpounds. The very weak
shoulder at about 2300¢nwas due to the stretching vibration af£n) bond.
This weak absorption is due to the presence ofcadjahetero atom
nitroged*’®. The cyano group was further characterized frosnaikaline
hydrolysis and evolution of ammonia. The above dagtee with the proposed
structures assigned of these compounds and otlaeaathristic IR data are
reported in Table (3-3).
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Table (3-3)
Characteristic infrared absorption bands of compsyth5-22]

Comp.| Fig. | vC-H| vC-H v | vc=C |

No. No. |aromatic| aliphatic | C=N | aromatic| ¥ C-H | Other band;

[15] | (3-17)| 3050 | 2027 | 1562 1517 ;g? :

[16] | (3-18)] 3087 2016 | 1595 1531 | 831 von 3400

[17] |(3-19)| 3070 ;g;‘g 1600| 1568 | 823 .

[18] | (3-20)| 3089 2018 | 1598 1564 | 817 i

2923

[19] - 3030 2856 1600| 1593 740 -

[20] | (3-21)] 3070 2871 | 1606 1568 | 758 | von 3400

[21] - 3075 2900 1600 1566 821 -

2930, 2860
22] | - i Sgay | 1596 - i i

Fig. (3-17) FT-IR spectrum of 2-[N-cyanobenzyl]amif-mercapto
-1,3,4-thiadiazole [15]
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Fig. (3-18) FT-IR spectrum of 2-[Na{hydroxycyanobenzyl)]Jamino-5-
mercapto-1,3,4-thiadiaZdle)

Fig. (3-19) FT-IR spectrum of 2-[Ns{methoxycyanobenzyl)]Jamino-5-
mercapto-1,3,4-thiadiaZdlé]
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Fig. (3-20) FT-IR spectrum of 2-[Na{methylcyanobenzyl)]Jamino-5-
mercapto-1,3,4-thiadiaz[dl8]

Fig. (3-21) FT-IR spectrum of 2-[Na{hydroxycyanobenzyl)]Jamino-5-
mercapto-1,3,4-thiadiaZae]
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3.5.1 Synthesis of a-aminoamides [23-30]

a-Aminoamides were prepared directly from the hygsid of the
previously prepared-aminonitriles in acidic medium.

The FT-IR spectra of the title synthesized coomuts, figs.(3.22)-(3-28),
show the following characteristic features: a witbnd at (3300-3250)ci
are attributed to NpHand NH stretching vibrations. The bands at (310063
cm' and (1640-1625) cthwere assigned to(C-H) aromatic and/(C=0)
(Amide 1), respectively. Beside this, the title qgooands show a band at about
1590cnt due tod(—NH,) (Amide I1). The strong to medium absorption bands
appear at (900-650) c¢hattributable to out of plane bending of substidute
aromatic systems. Other bands were observed inRF$dectra of these

compounds and listed in Table (3-4).

Table (3-4)
Characteristic infrared absorption bands of compsya3-30]

Comp.| Fig. v |vC-H|vC-H| v ) C-H Other
No. No. | NH, | aromatic| aliphatic| C=O| N-H Y bands

[23] |(3-22)| 3271| 3078 | 2900| 16371560w ggg -

[24] | - |3274] 3082 | 2878| 16331570Sh 875 |von3400
[25] | (3-23)[3274| 3085 | 2954 | 16371602w| 870 -
[26] | (3-24)|3274| 3084 ggég 1633| 1585w| 830 -

[27] | (3-25)[3280| 3101 | 2956| 16311580sh 780 3
[28] | (3-26)] 3300] 3080 | 2954 | 16291580w| 750 | voy 3400
[29] | (3-27)[ 3274 3082 | 2900| 16331570w| 820 -

2054

[30] | (3-28)|3276| - Sana | 1637| 1550w| - -

* sh = shoulder, w = weak
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Fig. (3-22) FT-IR spectrum of 2-[N-(phenylacetanmjdenino-5-mercapto
-1,3,4-thiadiazole [23]

Fig. (3-23) FT-IR spectrum of of 2-[Ns{methoxyphenylacetamide)]amino-5-
mercapto-1,3,4-thiadiazole [25]
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Fig. (3-24) FT-IR spectrum of 2-[No{methylphenylacetamide)] amino-5-
mercapto-1,3,4-thiadiazolé][2

Fig. (3-25) FT-IR spectrum of 2-[N¥¢methylphenylacetamide)] amino-5-
mercapto-1,3,4-thiadiazole][27

95



Chapter Three Results and Discussion

Fig. (3-26) FT-IR spectrum of 2-[Na(hydroxyphenylacetamide)]amino-5-
mercapto-1,3,4-thiadiazole][28

Fig. (3-27) FT-IR spectrum of 2-[Na{aminophenylmethylacetamide)]-5-
mercapto-1,3,4-thiadiazol8][2
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Fig. (3-28) FT-IR spectrum of 2-[N-(1-carbomylcykbkxyan-1-yl)]-5-
mercapto-1,3,4-thiadiaZ3@]

3.5.2 Synthesis of N(5-mercapto-1,3,4-thiadiazol -2-y),a-(4-p-bromophenyi
oxazol-2-yl)substituted-benzylamine [ 31-38]

Oxazole derivatives were obtained from the inegit of the previously
prepared amides [23-30] witlp-bromophenancyl bromide as shown in
Scheme (3-4):
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N—N
[15-22] // \
HS /Qs N—CH —Ar
Ho
CN
(i)
[23-30] N—N o
/N
HS /QS)\H— H—d 2

Br
[31-38] N—~N N
— /p
HS/QS H—cl—/\ )

Scheme (3-4) Reagents and conditions: (i) HCI, ABCKCN, stirring
overnight ;(i1) 90-95% HSQ,, steam baiti Omin);(iii) p-
bromophenancyl bromide, abs. EtOH, reflux.

The mechanism for the formation of the title compasiis outlined:

S]
Ma, T\

NH, ==—== R——C=—NH, . Ar—C—CHZ—CEr —_—

[S)
(e} Br
0 H ® HQ
I o " o
S T I TR (R o <
k /C—R ” H )—R
o /C_R H o
o

éj

:iLR - H,0 FTXR Ar

R = HSA( \ N—cH—
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The structure of the synthesized compounds wa$lettad on the basis of
their m.p., FT-IRH-NMR (compound [35]).

I nfrared spectra

The FT-IR spectra, figs.(3-29)-(3-34), show tbkowing common features:
the disappearance of the bands in the region (3260)cnt attributed to the
—NH, stretching frequency of amide moiety together with appearance of
band at (1680-1630)ch assignable tov(C=N) of oxazole ring"™ and
disappearance of amide (C=0) stretching band atitab®37crit, are good
evidence for the structure given to these compauBdside this, a strong
band at (1070-1050) chattributed tov(=C-O-C=) bond (ether linkage) is
another good evidence for oxazole formuldfih Other bands were also
observed in FT-IR spectra of these compounds atetllin Table (3-5).

Table (3-5)
Characteristic IR data of compounds [31-38]

Comp.| Fig. v v C-H _ v : Other
No. No. | N-H |aromatic| ¥ S =Cc-0-C=|" S bands
[31] |(3-29)| 3400| 3100| 1681 1066 82] -
[32] 3300| 3100| 1681 1070 838  von 3400

[33] | (3-30)| 3442| 3120| 1685  1024| 82

[34] 3400| 3050| 1668 1050 82(

T O W T O N

[35] | (3-31)| 3444 | 3100| 1662  1070| 82

[36] | (3-32)] 3350/ 3100 | 1600 1070 | 827 von3350

[37] | (3-33) 3150 1680 1053 | 815 vuy 3400, 3300
[38] [(3-34)] 3250] 3120| 1681 1022 821 -
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'H-NMR

'H-NMR spectrum of compound [35], fig.(3-35), showlse following
characteristic chemical shifts (DMSQ;g@pm).

N—N Ny@f&
HS/<S>; H_Egﬁo H

CHg

[35]

The methyl group and N-H proton absorbéat00 andé4.64, respectively.
Signal of (C-H) appeared a4.4. Protons ofp-substituted,m-substituted
aromatic rings and the proton of oxazole ring appédhe rangé(7.00-7.50)
as a multiplet peaks. S-H Protons absor@8at7.
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Fig. (3-29) FT-IR spectrum of‘N(5-mercapto-1,3,mm\azol-z-yl)a-(il-p-
bromophenyloxazolyh benzylamine [31]

Fig. (3-30) FT-IR spectrum of [\I(5—mercapto—1,3,mdiazol—Z—yI)a—(éi-p-
bromophenyloxazolyD-p-methoxybenzylamine [33]
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Fig. (3-31) FT-IR spectrum of N(5-mercapto-1,3,#&¢ttiazol-2-yl)p(4-p-
bromophenyloxazoi-2l)-m-methylbenzylamine [35]

Fig. (3-32) FT-IR spectrum of N(5-mercapto-1,3,i&ttiazol-2-yl)p(4-p-
bromophenyloxazol-2l)-o-hydroxybenzylamine [36]
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Fig. (3-33) FT-IR spectrum of ‘N(5-mercapto-1,3,mdi\azol-2-yl)a(4-p-
bromophenyloxazol-21)-p-aminobenzylamine [37]

Fig. (3-34) FT-IR spectrum of ‘N(5-mercapto-1,3,mdilazol-2-yl)a(4-p-
bromophenyloxazolyD cyclohexylamine [38]
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Fig. (3-35)'H-NMR spectrum of‘N(5—mercapto—1,3,4—thiadiazo|42q(4—p—
bromophenyloxazol-2l)-m-methylbenzylamine [35]
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3.6.0 Synthesis and characterization of 2-amino-5-
[1H-benzimidazol-2-ylmethylthio]-1,3,4-
thiadiazole [40]

Benzimidazole and its derivatives have attracesgarcher’s interest in the
fields of bioorganic and medicinal chemistry, due their significant
antifungal, antibacterial and insecticidal propt!”. Encouraged by these
observations, it was considered worthwhile to sgsitte compound [40]

according to the reaction sequence outlined in Beh@-5).

In order to synthesize the title compound, 2ra¥b-mercapto-1,3,4-
thiadiazole [1] was reacted with monochloroacetid &0 produce 2-amino-5-
mercaptoacetic acid-1,3,4-thiadiazole [39].

Condensing compound [39] witho-phenylenediamine yielded the

benzimidazole derivative:

105



Chapter Three Results and Discussion

N—N
H2N/< S>\SH
l( i)

[39] N—N

H2N/<S>\SCHZCOOH
l (ii)
] N—N N
H2N/<S>\SCH24“\?©

Scheme (3-5) Reagents and conditions: (i) KOH, GIQBIOH, abs. EtOH,
reflux; (iip-phenylenediamine, HCI, reflux.

The mechanism of the reaction may be as follow:

OH

R—SCHZ—C—OH + j@ _H . R_SCHZC'E—OH —_— R_SCHz_J\:_lI@
\/ on H

HoN

©}

-H
R—SCHz—C— @ — R—SCH2 j@ SO R—SCH2J$©

N—N

e
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The structure of compound [40] was confirmed BI-IR spectral data
which shows the disappearance of bands at 3460amd 1706c
attributed tov(-OH) andv(C=0) of carboxylic acid [39]. The characteristit |
bands of compound [39] and [40] were shown in T¢Blé) and figs. (3-36)
and (3-37).

Table (3-6)
FT-IR data of compounds [39] and [40]
Comp.| v v C-H v C-H _ _ 0 Y
No. OH | aromatic | aliphatic | " C=0lv C=N N-H C-H
2975
[39] 3400 - 2800 1706 | 1630 1515 -
[40] - 3041 2860 - 1612 | 1500 750
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Fig. (3-36) FT-IR spectrum of 2-amino-5-thioacetmd-1,3,4-thiadiazole [39]

Fig. (3-37) FT-IR spectrum of 2-amino-5Hibenzimidazol-2yImethylthio]
-1,3,4-thiadiazole [40]
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3.7 Synthesis and characterization of 1-substituted-
3-methylpyrazol-5-one

Interest in the chemistry of pyrazolone deriwedi which mainly arises from
the large variety of industrial and biological attes observed. Pyrazolone
compounds were recommended in the synthesis ofireyalyes which have
been used as photo sensitizers. Also, it is ofrasteto note that 5-
thiopyrazolone possess antifungal activity agathstrice blast pathogen P.
oryza'’”. Moreover, pyrazolones have played a crucial part the
development of theory in heterocyclic chemistry algb used extensively as
useful synthons in organic synthésf& Thus, owing to the wide application
of pyrazole and its derivatives, we aimed to sysite the title compound

with hope to get improved biological activities.

3.7.0 Synthesis of acid hydrazide [42]

For the synthesis of acid hydrazide [42], théofeing reaction was followed:

R—C—OEt + HyNNH; EtOH R—C——NHNH
reflux 2

[41] [42]

The 2-amino-5-thioethylacetate-1,3,4-thiadiaZdlE] was allowed to react
with hydrazine hydrate in refluxing ethanol to gitee desired product. The
structure of this compound was confirmed by its.mapd FT-IR spectral data.
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I nfrared spectrum

The infrared spectrum of the hydrazide, fig.3@; shows two stretching
bands at (3300-3200) ¢émwhich were assigned to the MHstretching
frequency. Beside this, the disappearance of (C=sDgtching band
attributable to ester group at 1728tnfig. (3-38), with the appearance of
bands at 1645 cm(Amide 1) and at 1595 ct (Amide II) proved the
formation of compound [42].

Fig. (3-38) FT-IR spectrum of 2-amino-5-thioethydtate-1,3,4-
thiadiazole [41]
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Fig. (3-39) FT-IR spectrum of 2-amino-5-thioacetad hydrazide-1,3,4-
thiadiazole [42]

3.7.1 Synthesis of 1-[2-(2-amino-1,34-thiadiazol-5-ylthio)acetyl]-3-methyi-
pyrazol-5-one [43]

The route for the preparation of title compoumeblves the reaction of acid
hydrazide with ethyl acetoacetate, Scheme (3-6):
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N—N
. H2N/< >\SH

S
l(i)
HoN S SCH,——C—OEt
(i)
[42] /< )\ I
H,N S SCH,——C—NHNH,
l(iii)

[43] N—N 0
H2N/< S%SCHZ—E;\I\—J\

1) CHs

Scheme (3-6) Reagents and conditions: (i) KOH, GIGBOEt, reflux 8h;
(i) BH,4, abs. EtOH, reflux; (iii) CRCOCH,COOEt, abs.
EtOH, reflux 7h.

The suggested mechanism for this reaction irvéihe nucleophilic attack
of nitrogen atom of the hydrazide on the ketoniaboayl of ethyl
acetoacetate followed by the formation of Schiffsdaas intermediate
compound, then another nucleophilic attack occinwéen the other nitrogen

atom of hydrazide and the esteric carbonyl of efltgtoacetate as shown:

((T T OH 0
| | P.T H H | || - H,O

R—NHNH; + CHy—C—CH;—C—OEt ———> R—N—N—T—CHZ—C—OEt e

CHg

112



Chapter Three Results and Discussion

H
R—N—N NN

1, W Py
EtO—C C—CHs TEon
”\/

G
R = HZN—Z_&—SCHZ—E—

The structure of the target synthesized compoursl agafirmed by its m.p.,
FT-IR, *H- and**C-NMR.

I nfrared spectrum

The most characteristic IR features, fig. (3;4@r the formation of
compound [43] are the presence of bands at 355Guomd 1718cm which
were due to the(O-H) andv(C=0) moieties of pyrazole ring, respectively,
while the (C=0) stretching band of amide occur@&&cni’. From the above
mentioned facts, we can say that compound [43] east in equilibrium

between keto [I] and enol [Il] forms.

R—N—/N R—N—N

o CHg HO X\ CHs
(1] (1]
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Fig. (3-40) FT-IR spectrum of-[2-(2-amino-1,3,4-thiadiazol-5-ylthio)acetyl]-
dnethylpyrazol-50ne[43]

'H-NMR

'H-NMR spectra of compound [43], fig.(3-41) and @4 show the

following characteristic chemical shifts (DMSQ-gpm).

HZN/Z_&\SCH —TCTZ—N—N
s 2 \

[43] o© CHs

Methyl protons appear atl.24. The methylene protons of pyrazolone ring
together with —CH- (enol form) absorb &1.99 ands2.03, respectively.
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DMSO peak occur a&2.5. The two single peaks &8.34 and3.52 were due
to the absorption of —NHand —NH, respectively, which were further
characterized by their disappearance due to gaedxchange, fig.(3-43). The
signal of —SCH protons was split into quartet and appeared @& rédgion
5(4.11-4.20), this resembles (AB) system .The singkak at68.51 was
attributed to O-H group of the tautomeric form, @hivas further assigned by
D,O exchange, this gives a good support for the tesabtained from IR
analysis.

BC.NMR

*C-NMR spectrum of compound [43], fig.(3-44), showe t following
characteristic chemical shifts (DMSQ-@pm).

HZN/Z_»SCH —TCTZ—N—N
s 2 \

[43] © CHg

A signal at614.53 is characteristic of methyl group carbonn8igt616.41 is
assignable to (CHl group of the pyrazolone ring. The (—C-gHarbon of
pyrazole ring appears at4.14. The —SCHH absorption occurs &60.95.
Thiadiazole ring carbon atoms absorption appeaidl49.93 ands150.47.
The signals av164.75 ands170.12 are due to the absorption of the two
carbonyl carbon atoms.
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Fig.(3-41)"H-NMR spectrum of 42-(2-amino-1,3,4-thiadiazol-5-
ylthio)acetyl]-Bethylpyrazol-5one [43]
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Fig.(3-42) ExpansiorH-NMR spectrum of 42-(2-amino-1,3,4-thiadiazol-5-
ylthio)acetyl]--Bnethylpyrazol-5one [43]
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Fig.(3-43)"H-NMR spectrum of 42-(2-amino-1,3,4-thiadiazol-5-ylthio)
acetyl]--Bethylpyrazol-5one after the addition of O [43]
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Fig. (3-44)"°C-NMR spectrum of 42-(2-amino-1,3,4-thiadiazol-5-ylthio)
acetyl]-fhethylpyrazol-5one [43]
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3.8.0 Synthesis and characterization of 2-(2-amino-
1,3,4-thiadiazol-5-ylmethylthio)-1,3,4-
oxadiazole-5-thiol [44]

1,3,4-Oxadiazoles represent an important clagseterocyclic compounds
that have many applications in the daily life. Nuoe reports have
highlighted their chemistry and u§g3. Diverse biological activities such as
antituberculostatic,  anti-inflammatory,  analgesic,antipyretic  and
anticonvulsant, have been found to be associateth wixadiazole
derivative§®®. These finding prompted us to synthesis the tdenpound
with the hope that incorporating of 1,3,4-oxadi@zohg might enhance the

biological activity.

The 2-substituted-5-thiol-1,3,4-oxadiazole [A4&s obtained due to the

reaction sequence shown in Scheme (3-7):

N—N
H H2N/< >\SH

S

|

[41] N—\

O
/ )\ |
HzN/QS SCH,—C—OEt

|

[42] N—N

. |
HoN S SCH; —C——NHNH>

lm

[44] N—N

H2N/<S>\SCH2 JZ_’\]% s
0

Scheme (3-7) Reagents and conditions: (i) KOH,, E8OH, reflux
7h, HCI.
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The target synthesized compound was characterigeitheo basis of its m.p.
and FT-IR data.

The mechanism of the reaction may be outlined ié®sAo

O

(0] O S o) IS
KOH [ © Il | |

(D)

S

SH SH /<d/
— - |C~S . NNT s
R—C—NHNH—C=S ==—=== R—C=—NNH—C*= /4 _HeS
R O SH

(6]
S)

N—N

N—N —
RJ/\O/\DSD > R/<O>\SH R = HzN/ZSB\SCHZ

I nfrared spectrum

The disappearance of the band at 1645afne tov(C=0) moiety of
compound [42] with the appearance of a bands ab 182" assignable to
v(C=N) of oxadiazole ring and at 1276¢mue tov(C-O-C) (cyclic) group in
oxadiazole are good evidences for the structurgraed to this compound.
Strong bands at 1515¢mand 1371ci were due to3(N-H) and v(C=S),
respectively. FT-IR spectrum of compound [44], 1i8-45), displayed other
characteristic bands.
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Fig. (3-45) FT-IR spectrum of-@-amino-1,3,4-thiadiazol-5-ylmethylthio)
-B,4-oxadiazole-&hiol [44]

3.9.0 Synthesis and characterization of 1-[2-(2-amino
-1,3,4-thiadiazol-5-ylthio)acetyl]-2,4,5-
trihydropyridazin-3,6-dione [45]

Synthetic pyridazinone derivatives are importa@iffedds in drug discovery,
with many of their analogs being used in the treainof various human
pathological states. They were described as nang&dranti-inflammatory
agents for treatment intervention of renal-urolpge@rdiovascular, respiratory
and dermatologic disea$¥8. On the basis of the above mentioned important
applications, we aimed to synthesize the title commgl with hope to obtain
biologically active compound.
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Compound [45] was obtained from the reactionaoid hydrazide with

succinic anhydride and the reaction sequence Imeun Scheme (3-8):

[1] AR
H2N/QS)\SH
H2N/<S>\SCH2_|C|:_OEI

!

N—N (o)
S -
H,N s SCH,—C—NHNH 5

l( i o
N_N O HN
R
HZN/QS)\SCHZ——Q—L

O

[42]

[45]

Scheme (3-8) Reagents and conditions: (i) sucainigydride,
GQEIOOH, reflux 7h.

The mechanism of the reaction can be as the faligwi

© H
OH |
NHR
e
N
(0]

/\ H s
o o>y H NHNHR
o _HANHR . pT S
®OH ——>
0
o
o)
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N—N

H,0 /8 ﬁ
-2
> R=" HN S)\SCHZ—C—

z—Z
o I

The synthesized compound was characterized oretbie bf its m.p., FT-IR,
'H- and"*C-NMR.

I nfrared spectrum

The FT-IR spectrum, fig. (3-46), shows two ltdmnds at 3460cmand
3203cnt which where assignable to (O-H), (-NHand (N-H) stretching
vibrations. The band at 1726¢nwas due tov(C=0) moiety of pyridazine
ring. Band at 1625cthwas due to the(C=0) of amide, this value appear to
be lower than expected due to the hydrogen bonadaet it and (N-H) group
of pyridazine ring. From the above mentioned reswe can say that the
compound [45] can be exist in two tautomeric forikesto [I] and enol [II]

forms:

o] OH
HN r|\1/
R—N T R—N
o] o]
[1] [11]
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Fig. (3-46) FT-IR spectrum of[2-(2-amino-1,3,4-thiadiazol-5-ylthio)acetyl]
-2,5-trihydropyridazin-36-dione [45]

'H-NMR

'H-NMR spectrum of compound [45], fig.(3-47), showree following

characteristic absorption bands (DMSg){apm).
(0]

N—N

O HN
I N
H,N S SCH,—C—N

[45] o
The two methylene groups of pyridazine ring appeathe regions(1.87-
2.03). Signal ab2.5 was due to DMSO. The —S&gHabsorption occurs at
62.78 (s, 2H). Two single peaksd.27 and5.39 are due to —NHand -NH
(tautomeric proton), respectively. The pyridazitheH) absorption occurs at
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8(9.45-9.67). The latter two absorption was furtheved by DO exchange,
fig.(3-48). The above data agree with the propasedture.

BC.NMR

C-NMR spectrum of compound [45], fig.(3-49), show® following
characteristic absorption bands (DMSg){apm).

o

a NH O N—N
a N—C—C—S NH2
C b d g~ €

[45]

The two methylene carbon atom, a, of pyridazing ahsorb a$21.10. The
—SCH- carbon, b, appear upfield than expectedi2& 96, this is due to the
hydrogen bonding between —NH of pyridazine ring #r& exocyclic (C=0)

group:

H

N
N
\

17 R
N—'C—CHZS% )—NHZ
b S

Thiadiazole ring carbon, d and e, absorlb14i1.18 and152.62. The signals
at6168.49 an®168.84 are assigned to the two carbonyl atoms ofl@zine
ring. The carbonyl, c, absorb&it74.27.
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Fig.(3-47)'HNMR spectrum of 42-(2-amino-1,3,4-thiadiazol-5-ylthio)
acetyl];2 5-trinydropyridazin-36-dione [45]
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Fig.(3-48)'H-NMR spectrum of 42-(2-amino-1,3,4-thiadiazol-5-ylthio)
acetyl]-2,5-trihydropyridazin-36-dione [45] after the addition
of Dzo
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Fig. (3-49)°C-NMR spectrum of 42-(2-amino-1,3,4-thiadiazol-5-ylthio)
acetyl]-2 5-trihydropyridazin-36-dione [45]
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3.10.0 Synthesis and characterization of 4-amino-5-
[2-amino-1,3,4-thiadiazol-5-ylmethylthio]-
1,2,4- triazole-3-thiol [47]

The therapeutic effects of 1,2,4-triazole cardatompounds have been well
studied for a pathological conditions including lamhmation, cancer,
tuberculosis and hypertension. Moreover, the neangimg problems in plant
protection technology have promoted research tooder more efficient
pesticides, in particular the development of hedes, how an unavoidable
means to selectively control the growth of weedsuited in a whole range of
azoles exhibiting high levels of activity, applicet flexibility, crop tolerance
and low levels of toxicity to mamm&l¥. Triazoles play an important role
among this glass of heterocycles. Keeping this iewy it was considered
desirable to synthesis the title compound withhtbpe that the incorporation
of 1,2,4-triazole ring might enhance the biologieativity of the originally

synthesized compound.

The synthesis of this compound involved the diteadrazinolysis of the
potassium salt [46]. Scheme (3-9) illustrates tlkeaction steps for the

formation of title compound:
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N—N
= H2N/4 S>\5H

N—N
i HZN/4 >\SCHZCOOEt

S

e S
HZN/QS)\SCHZ—C—NHNH 2

l( i)
[46] AN o s
H2N/<S>\SCH2—Q—NHNH—(|1—SK
l( i)
B N\
HZN/Q S%SCHT(N )\SH
I

NH,

[47]

Scheme (3-9) Reagents and conditions: (i) KOH,, EBOH, stirred (8-10)h at
R. T.; (ii) §H4.HO, reflux, HCI

Hoggarth’§®® method for the preparation of 5-substituted-4-an8n
mercapto-4H-1,2,4-triazole has been widely utilizedthe method of choice
for the preparation of this useful class of hetgetic compounds. Practically,
stirring the acid hydrazide [42] with carbon digdéf in ethanolic potassium
hydroxide gave the salt [46] in good yield whichswthen cyclized by
refluxing with hydrazine hydrate to give a modergteld of the desired
triazole [47]. The formation steps of the potasssait may be visualized as

shown in Scheme (3-10):
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QO H OH s)
¥s | N
R—C—N—NH, == g (—pn—{h, . ﬁ
s
lKOH
O|jH |s|, OH H
R—Co=N—NH—C— K <— r—C—=N—p— °
G pNe
H SK
OH

(0] S
T
R—C—N—N—C——SK

Scheme (3-10)

Young and Wod®® suggested an alternative mechanism, Scheme (3-11).
This involves a nucleophilic attack first by theokron of hydrazide [I] on the
thione group of the carbon disulfide forming thentkeate salt [lI] which
undergoes intramolecular addition to form the imediate oxadiazoline [lIl],

which might rearrange to produce the salt [IV]:
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a N\

2 =——— R—C—N—NH, 4+ C
[1] !
lKOH
S H S
<, a ..
O —SK O—C—SK
" T T
(‘N—N—H N—NH,

[
R—C—N—N—C—SK

(V]
Scheme (3-11)

The salt [46] was characterized on the basigsofFT-IR spectrum, fig.(3-
50); the characteristic IR spectral features sho@éd,), (N-H) stretching
bands at 3381cm 3269crt and 3132cm. Beside this, the intense bands at
1728cnt and 1624ci were due to the(C=0) andd(N-H), respectively. The
spectrum also shows absorption band at 1363iue tov(C=S).

The suggested mechanism for the cyclization of gsoian salt [46] is
illustrated in Scheme (3-12):
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)
0 3 o) S _
S D w b e pp O
R—C—N—N—C—SK —» R C—N—N—C—SK ———» Q =S
o R \NH C\'+
H/ll\l\H SK
/ NH, HoN
NHZ_NHZ
NH
/ \ (O N—NH © N—NH
HOo R—X /K3 " 4 ®)<S_+ P.T ) SH
NH o N sk — > R o
/N N SK
HoN NH> |
NH,
I
- H,S A )\ HCl NN NN
e R i
N e P T g S—
| R N SH S
NH, |

Scheme (3-12)

The structure of triazole derivative [47] was cltaeazed by its m.p. and FT-

IR spectrum.

I nfrared spectrum

In the IR spectrum, fig.(3-51), the disappeaeamiccarbonyl stretching band
attributable to dithiocarbazate salt [46] at 1728crwas the most
characteristic evidence for the formation of thke ttcompound. Furthermore
bands in the range (3350-3000)tran be attributed to (N§ and (N-H)
stretching vibrations. The spectrum also shows $&amd 1600ci(C=N),
1284cn(N-N) and 673crii(C-S) stretching vibrations.
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Fig. (3-50) FT-IR spectrum of potassium [2-(2-amin8,4-thiadiazol-5-
ylthio)acetyl]dithiocarbaed#6]

Fig. (3-51) FT-IR spectrum of-amino-5[2-amino-1,3,4-thiadiazol-5-
ylmethylthio];2,4-triazole-3thiol [47]
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3.11 Biological activity

Microorganism causes different kind of diseagefiumans and animals.
Discovery of chemotherapeutic agents played a vergortant role in
controlling and preventing such diseases.

Chemotherapeutic agents are isolated either lang organism known as
antibiotics like penicillin and tetracycline etcqr they are chemical
compounds prepared by chemist such as the sulégs @a®?.

Multiple drug resistant organisms, such as neélini-resistantStaphyloccus
auresus, vancomycin-resistanEnterococci, etc., are becoming common
causes of infections in the acute and long terne camts in hospitals. The
emergence of these resistant bacteria has creatadj@ concern and an
urgent need to agents in structural classes distiftom known
chemotherapeutic agents.

The most essential feature of good chemotherapagent is that, it must
show a high degree of selective toxicity towardsieroorganism, so that, it
can be given in sufficient doses to inhibit or kite microorganism through
out the body without harming the body cell. Hetgabc rings constitute an

important class of compounds having a wide spectmimbiological
activity™®®®,

3.11.0 Microbiological tests

In this work, the antibacterial and antifungal tests performed according
to the disc diffusion method. Compounds ([1], [14], [43], [45]) were
assayed for their antimicrobial activity in vitrganst 3 strains of Gram-

negative bacteriaEscherichia coli, Klebsiella pneumoniae, Proteus vulgaris)
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and 2 strains of fungi: Yeast-like fungCdndida albicans) and moulds
(Aspergillus niger). Prepared agar and petridishes were sterilized by
autoclaving for 15min at 121C°. The agar platesewsurface inoculated
uniformly from the broth culture of the tested moiorganisms. In the
solidified medium suitably spaced apart holes weaee all 6mm in diameter.
These holes were filled with 100ul of the prepatedhpounds (1mg of the
compound dissolved in 1ml of DMSO solvent), DMSOGswised as a solvent.
These plates were incubated at 37C° for 24h foh latcteria and fungi,
except the Aspergillus niger plate was incubated2@&C° for 72h. The
inhibition zones caused by the various compounds wramined. The results

of the preliminary screening tests are listed ibl&43-7).

From the data obtained, it is found clearly gt@hpounds [2], [14] and [45]
have the highest activity agairiscoli, Klebsiella andProteus than others. In
case of fungi, compounds [1], [2], [14], [43] artb] show no activity against
Aspergillus niger while in case ofCandida, compound [1] show the higher
activity than others. Figures (3-52)-(3-56) show thhibition zones of the
synthesized compounds against bacteria and fungi.

Table (3-7)
Antibacterial and antifungal activities of the dyasized compounds
Comp.| Escherichia| Klebsiella Proteus | Candida | Aspergillus
No. coli pneumoniae | vulgaris | albicans niger
[1] - + ++ ++ -
[2] ++ ++ ++ + -
[14] +++ +++ +++ + -
[43] - + - + -
[45] ++ ++ +++ - -
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Note:
- = No inhibition = inactive
+ = (5-10) mm = slightly active
++ = (11-20) mm = moderately active

+++ = more than 20mm = highly active

Fig. (3-52) Effect of compounds [1], [2], [14], [#345] onEscherichia

coli
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Fig. (3-53) Effect of compounds [1], [2], [14], [#345] onKlebsiella
pneumoniae

Fig. (3-54) Effect of compounds [1], [2], [14], [A345] on Proteus vulgaris
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Fig. (3-55) Effect of compounds [1], [2], [14], [#345] on Candida albicans

Fig. (3-56) Effect of compounds [1], [2], [14], [4345] onAspergillus niger
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Suggestions for further work,

On the bases of the experience gained durisgabrk, one can suggest the

following as future work:

N—N
HS/<S>\NH 2
[1]

-1

_ N—N o N—N
Hs /ZSS\&IZ cl HS/<S>\N:CH*Ar EtO*g*g£S/<s>\ NH;

[4-8] [41]
o-vanilin H,NCSNHNH,/ EtOH /
HO maleic anhydride piperdine
N—N
NN OH N—N T H H Ho [\
/N Ar NN
as—LL )\N,\Hﬁ;[ as—L ML HAN—C—N—N—C—C 5/<s NH,
S OMe S o e}
(0]
ArNH , =~ o)
CICH,COEt /NaOAc/ PhCOCH,Br /
N\P EtOH / reflux EtOH / reflux.
Hs—( H
/N CQ /A
SJ\N/ N r
OH
o ) I N
EtO F NH EtO 3 NH,
Ny, S ’ \c—‘CHZ S

_N

N
0 ‘\ Ph
W B
HN N\/
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2.
IR '
AL, SAN}C_S{S %
N ’%o

A\&
Ph Qg,é.,’ /

Hs#\ )\c s{ )—NH2

N
I

Y NH, [47] <°f‘o§//r°/v

&g

¢ N\ H

/N2 [\
Y S

S c—s—{_ NH ==
i S HS

3. More detailed investigations are required teed¥he biological activity
of the synthesized compounds against otheromiganism, their toxicity,
absorption, excretion and the side effects wihnay produce before they

can be used clinically.
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Chapter Two
Experimental

2.1 Chemicals

Table (2-1) shows all the utilized chemicaldha experimental course of the
thesis.

Table (2-1) Chemicals and their manufacturers

Chemicals Supplied from
p-Aminoacetophenone Fluka
Anisaldehyde BDH
Benzaldehyde BDH
p-Bromophenacyl bromide Fluka
Carbon disulfide Fluka
Chloroacetic acid Hopkin and Williafn
Cyclohexanone Fluka
Ethanol(abs.) BDH
Ethylacetoacetate BDH
Ethylchloroacetate BDH
Hydrazine hydrate Merck
p-Hydroxybenzaldehyde Merck
Hydrochloric acid Merck
p-Methylbenzaldehyde BDH
m-Methylbenzaldehyde BDH
p-Nitrobenzaldehyde Merck
o-Phenylenediamine Fluka
Phenyl isocyanate Fluka
Potassium cyanide Fluka
Potassium hydroxide Merck
Sodium azide Merck
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Continue:-

Chemicals Supplied from
Sodium carbonate(anhydrous) BDH

Sulfuric acid Fluka

Succinic anhydride Hopkin and Willia
Thiosemicarbazide Fluka
Tetrahydrofuran BDH

Thioglycolic acid BDH

2.2 Techniques

1. Melting points were recorded on a hot stagée@Bd{amp melting point

apparatus and were uncorrected.

2. Infrared spectra were recorded on Shimadzu 8BGO spectrometer as

potassium bromide disc.

3.'H-NMR spectra were recorded on a Fourier transfdaman spectrometer
operating at 300 MHz with tetramethylsilanardsrnal standard in DMSO-
. Measurements were made at the Chemistry DepattfBenrgia State

University (Georgia, USA).

4. BC-NMR spectra were recorded on a Fourier transBraker spectrometer
operating at 75MHz in DMSC~dVleasurements were made at the Organic
Chemical Technology Department, TechnicaMarsity of Budapest

(Budapest, Hungary).

5. Thin layer chromatography (tlc) was carried wsihg Fertigfollen precoated
sheets type Polygram SilG, and the plates weveldped with iodine vapour.
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2.3 Synthesis of compounds

2.3.1 Synthesis of 2-amino-5-mercapto-1, 3, 4-
thiadiazole [1]

N—N

HS/4 >\NH

(1

A mixture of (13.5g, 0.1mol) of thiosemicarbaziand (9g, 0.1mol) of anhy-
drous sodium carbonate was dissolved in 70ml atbgnel, to this solution
(18.3g, 0.24mol) of carbon disulfide was added. Tésulting mixture was
heated under reflux for 7 hours. The reaction metwas then allowed to cool
down to room temperature. Most of the solvent weamaved under reduced
pressure and the residue was dissolved in distdlater 60ml, and carefully
acidified with conc. hydrochloric acid to give pakellow precipitate. The crude
product was filtered and washed with cold wateerystallized from ethanol to
give the desired product as yellow needles, yiel§o,7 m.p. 230-231C°,
reported 2279150
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2.3.2 Synthesis of 2-mercapto-5-phenyl-4,6-dione-
1,3,5-triazino[6,5-b][1, 3,4]thiadiazole [2]7°

_A o
B )\ A

2-Amino-5-mercapto-1,3,4-thiadiazole [1](1.33@1mol) and phenyl iso-
cyanate (3.26ml,0.03mol) were heated under reftuypyridine 15ml for 10
hours. Evaporation in vacuo gave the desired ptodu® crude product was
recrystallized from chloroform. Yield 87%, m.p. 2295C°.

2.3.3 Synthesis of 5-(p-bromophenyl)-2-mercapto-
imidazo[2,1-b]-1,3,4-thiadiazole [31"*"

| |
gy Wy
[3]

A mixture of 2-amino-5-mercapto-1,3,4-thiadiazolg (1.33g,0.01mol) and
p-bromophenacylbromide(2.78g,0.01mol) in abs. eth{@dml) was refluxed

for 8 hours. The precipitate thus obtained wasrgitl and recrystallized from
(ethanol-chloroform). Yield 70%, m.p. 159-160C°.
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2.3.4 Synthesis of 2-[substituted-benzylidinelamino-5-
mercapto-1,3,4-thiadiazole [4-8]

N—/N N—N

/4 )\ + ArCHO M /4 )—NZCH—Ar
HS < NH, HS s

Ar = CgHs, p—CH3C5H4, p-CH30C6H4, p—NOzC5H4, m-CH;CeH4
[4] [5] [6] [7] [8]

A mixture of 2-amino-5-mercapto-1,3,4-thiadiazolg(1.33g,0.01mol), abs.
ethanol (20ml) and appropriate aromatic aldehydé(fol) were refluxed for
(4-5) hours. After cooling to room temperature finecipitate was filtered and
dried. The products were recrystallized from ethambe physical properties

for the synthesized compounds are given in, Tdbl@) (

Table (2-2)
Physical data of compounds [4-8]

Comp. Molecular | Molecular

Ar . M.P/°C | % Yield
No. formula weight
[4] CeHs CoH/N3S 221 220-221 68
[5] p'CH3C6H4 CicHgN3S; 235 189-191 71

[6] | p-CHOCH, | CicHoNZOS, 251 | 205207 75
[71 | p-NOCeHs | CoHeN.O,S, 266 | 225-227] 52
[8] | MCHCeHs | CioHoN:S, 235 | 178-180] 60
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2.3.5 Synthesis of 2-[5-substituted-tetrazolo-1-yl]-5-
mercapto-1,3,4-thiadiazole [9-13]

N\ /N

Ar = CgHs, p-CHsCgHa, p-CHsOCgHa, p-NO2CeHa, m-CH3CeHs
[9] [10] [11] [12] [13]

A mixture of (0.01mol) of appropriate Schiff des [4-8],tetrahydrofuran
(15ml) and sodium azide (0.01mol) was heated omat@mbath, the temperature
of the water bath was controlled between 50-55@& .@hd of the reaction was
checked by TLC which showed the disappearance efstarting material,

Table (2-3) lists the physical properties of thetegsized compounds.

Table (2-3)
Physical data of compounds [9-13]
%
Comp. Ar Molecular Mole_cular M.P/C® Yield
No. formula weight
[9] CeHs CoHeNsS; 262 215-217dec¢. 50
[10] p-CHsCgHs | CioHsNgS; 276 133-135 60
[11] | p-CH;OCH, | CiHsNgOS 292 180-182 65
[12] p-NO,CeHs | CoHsN,O,S; 307 200-202 48
[13] MCH;CeHy | CigHgNeS, 276 176-178 55
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2.3.6 Synthesis of 2[2-p-methoxyphenyl-4-oxo-1,3-
thiazolidin-3-yl]-5-mercapto-1,3,4-thiadiazole?
[14]

N—N

LI
< %ﬂs )~

[14]

Thioglycolic acid (0.69ml, 0.01mol) was addedplwvise to (2.51g, 0.01 mol)
of 2-[p-methoxybenzylidine]amino-5-mercapto-1,3,4-thiadiaz [6] in 15ml
dry benzene with stirring. The reaction mixture weftuxed for 10 hours. Then
the solvent was distilled off and the residue raiged with sodium
bicarbonate solution. The precipitate was filteadtland recrystallized from
ethanol. Yield 70%, m.p. 212-214C".

2.3.7 Synthesis of 2-[N-substituted-cyanobenzylJamino
-5-mercapto-1,3,4-thiadiazoles® [15-22]

N—N X
g
HS NH—C—Ar
S |
CN

X=H Ar = GHs, p-HOCeH4, p—CH3OC6H4, p-CH3C6H4, mM-CH3CgH4, 0-HOCH4
[15] [16] [17] [18] [19] [20]

N—N
X = CHz Ar =p-H,NCeHs  ; < /Q )\N
S

21] H CcN
[22]

Molecular formula H 15N 4S
Molecular wt. 240 @H 12N 45,
m

.p. 156-158 C
%Yield 36
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The 2-amino-5-mercapto-1,3,4-thiadiazole [1]83%.015mol) was mixed
with 2.5 ml conc. HCI and 10g of ice-water. To thidution (0.015 mol)of the
appropriate aldehyde(ketone) was added, followed((h975g,0.015mol) of
KCN in 4ml water, the reaction mixture was stirregernight at room
temperature. The solid that precipitated was ctdbbby filtration, washed with

water and dried. The physical properties for thetlsgsized compounds are

given in Table (2-4).

Table (2-4)
Physical properties of compounds [15-21]
Comp X Ar Molecular | Molecular M.P/C’ Y;)/eol q
No. formula weight
[15] H CoHs CioHsN4S; 248 208-210 70
[16] H p-HOGCsH; | C;cHgN4OS, 264 220-222 70
[17] H | p-CH;OGH, | Ci1H1cN4JOS 278 198-200 62
[18] H p-CHsCgH, | CiiH1gN4S, 262 202-204 50
[19] H | m CHCgH; | CiiHioN4S; 262 178-180 48
[20] H 0-HOGH,; | CicHgN4OS 264 214-216 62
[21] | CHs | p-HoNCgHs | CiiHiNsS, 277 225-227] 73

2.3.8 Synthesis of 2-[N-substituted-acetamide]amino
-5-mercapto-1,3,4-thiadiazole [23-30]

N—/N
X O
N
HS NH—C—C—NH,
S |
Ar

Ar = Q;Hs, p-HOC5H4, p-CH30C6H4, p-CH3C6H4, I’T\-CH3C5H4, O- HOC6H4

[23] [24]

[25]
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Chapter Two Experimental

N—N
X=CH; Ar=p-Hy;NCeH; ; /N
[29] HS/QS)\N

0
|
H —NH,

Molecular formula GgH15N40S,
Molecular wt. 271

m.p. 183-185 C
%Yield 50

A mixture of (0.01mol) of the desiredaminonitrile [15-22] and 10ml of 90-
95% sulphuric acid was heated on steam bath fomitD The mixture was
allowed to cool to room temperature and poured conished ice. The solution
was made alkaline with ammonia. The crude prodiag vecrystallized either
from acetone or petroleum ether .Table (2-5) sunmesarthe physical

properties of the title synthesized compounds.

Table (2-5)
Characteristic physical data of compounds [23-29]
0,
Comp.| X Ar Molecular | Molecular| M.P/C’ ./°
. Yield
No. formula weight
[23] H CoHs Ci0H10N4S, 266 218-220 60
[24] H | p-HOGH; | CicH1gN4O.S; 282 228-230 70
P- -
[25] H CH.OCH. C11H1oN4O5S, 296 212-214 73
[26] H | p-CH;CeHs | C1iH12N4OS, 280 201-202 60
[27] H | mCH;CeHy | C1iH12N4OS, 280 178-180 55
207-
[28] H O-HOC6H4 C10H10N4OZSZ 282 208dec. 60
[29] | CH;| p-HoNCeH4 | CioH1iNsOS, 281 225-227 70
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2.3.9 Synthesis of N(5-mercapto-1,3,4-thiadiazol-2-
yl),a-(4- p-bromophenyloxazol-2-yl)substituted-
benzylamine [31-38]

;\'_'\\‘ >|< N Br
HS/QS)\NH—?%O \
Ar

X=H Ar = QH5, p-HOC5H4, p-CH30C6H4, p-CH3C6H4, mCH3C5H4, O- HOC6H4
[31] [32] [33] [34] B [36]

X= CH3 Ar :p-HzNC6H4 ; N—N N Br
[37] s ]1/ B

[38]

Molecular formula GgH,sN,OS,Br
Molecular wt. 448 GerhiNiOS
m.p. 180-182 C

%VYield 36

A mixture ofp-bromophenacyl bromide (2.78g, 0.01mol) and therees:-
aminoamide [23-30] (0.01mol) in absolute ethanos$ wefluxed for about (10-

12) hours then the reaction mixture was stirredrrght at room temperature.

The end of the reaction was determined by TLC whgltowed the

disappearance of the reacting amide. The physroglepties for the synthesized

compounds are given in Table (2-6).
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Table (2-6)
Physical properties of compounds [31-37]
0
Comp.| X Ar Molecular | Molecular| M.P./C’ i
. Yield
No. formula weight
[31] H CsHs CigH1,N,OSBr 444 110-112 50
[32] H | p-HOGH,; | CigH12N4O,S:Br 460 159-161 68
p- -
[33] H CH,OC:H, C19H14N4O,S,Br 474 190-192 73
[34] H | p-CHsCgH, | CigH1sN,OSBr 458 167-169 62
[35] H | mCHs;CeHy | CigH1sN,OSBr 458 117-119 53
183-
[36] H | o-HOGH,; | CigH12N4O,S:Br 460 185dec. 58
176-
[37] CH; p'HzNC6H4 CioH1sNsOSBr 473 178dec. 70

2.3.10 Synthesis of 2-amino-5-thioacetic acid-1,3,4-
thiadiazole"*[39]

N—N N—N
/ \ Hy /4 )\
HS S NH, + KOH + CICH,COOH —— HOOC—C—S < NH,

[39]

To (1.33g, 0.01mol) of 2-amino-5-mercapto-1,Bdiazole [1] in (20ml) of
ethanol, (0.569,0.01mol) of KOH was added follovsd(0.955g,0.01mol) of
monochloroacetic acid. The reaction mixture wastdeeainder reflux for 8
hours. The hot solution was filtered to separateiasoluble materials and the
ethanolic solution was evaporated under reduceskpre. The reaction mixture
was cooled, acidified with 10% HCI to precipitate tacid [39]. The obtained
compound was filtered, washed with cold distilledter and dried, m.p. 187-
190C°, Yield 70%.
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2.3.11 Synthesis of 2-amino-5-[1H-benzimidazol-2-yl-
methylthio]-1,3,4-thiadiazole"[40]

N—N

NH,
P’ NH, N N—N
HOOCHZCS/QS)\NHZ + _— @CHZS% )*NHQ
N S
H

[39] (0]

Compound [39] (1.19g,0.01mol) was refluxed f@rhburs witho-phenylene-
diamine (1.08g,0.01mol) in 4N hydrochloric acid @) The reaction mixture
was cooled and then neutralized with ammonia taiptate benzimidazole.
The crude product was recrystallized from ethamop. 167-170C°dec., Yield
73%.

2.3.12 Synthesis of 2-amino-5-thioethylacetate-1,3,4-
thiadiazole®® [41]

o) N—N
I
EtO—C—H,C—S S NH,

[41]

Ethylchloroacetate (1.06ml, 0.01mol) was addegbwise to a stirred solution
of 2-amino-5-mercapto-1,3,4-thiadiazole[1] (1.33@10nol), KOH(0.569,0.01
mol) in 20ml abs. ethanol. The reaction mixture weflixed for 8 hours, after
that the mixture was filtered and the filtrate paliron crushed ice. The

resulting product was recrystallized from chlorofipm.p. 78-80C°, Yield 80%.
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2.3.13 Synthesis of 2-amino-5-thioacetic acid hydrazid
-1,3,4-thiadiazole [42]

(”) ’/\I_N\ T )\

Hy )\ NoH / )
—C—C 24 [

EtO—C—C S/ks NH —— N CHz_S/Qs ~NH,

abs. ethanol
[41] [42]

A mixture of ester [41] (29, 0.01mol) and hydrezhydrate (0.015mol) was
refluxed for 4 hours, ethanol (15ml) was added wefixed for 8 hours. The
separated precipitate was filtered and washed euikth water. M.P. 212-215C°,
Yield 75%.

2.3.14 Synthesis of 1-[2-(2-amino-1,3,4-thiadiazol-5-
ylthio)acetyl]-3-methylpyrazol-5-one®" [43]

/&E—CHZSJQXNW

A mixture of (2.05g, 0.01lmol) of the carbohddezi[42] and ethyl
acetoacetate (1.27ml, 0.01mol) in abs. ethanol [RQas heated under reflux
for 7 hours. After concentration and cooling, tleéidsproduct that forms was
filtered off and recrystallized from ethanol, m2-104C", Yield 80%.
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2.3.15 Synthesis of 2-(2-amino-1,3,4-thiadiazol-5-
ylmethylthio)-1,3,4-oxadiazole-5-thiol™® [44]

HSAZ_&;CHZSJ_X;M%

[44]

To a solution of carbohdrazide [42] (4.19,0.09mo ethanol (50ml) at OC,
potassium hydroxide (1.12g,0.02mol) and carbon Iy (2.4ml,0.04mol)
were added respectively. The mixture was held faixdor 7 hours or until
most of the hydrogen sulfide has been evolved. Sidieent was evaporated in
vacuo, the residue dissolved in ice-water and &etlivith conc. hydrochloric
acid. The precipitate was filtered and recrystatlifrom (ethanol-water) to give
the desired product, m.p. 189-190C°, Yield 75%.

2.3.16 Synthesis of 1-[2-(2-amino-1,3,4-thiadiazol-5-
ylthio)acetyl]-2,4,5-trihydropyridazin-3,6-
dione*?[45]

NH O

ol R
N—C~CHZS‘4 )—NH2
S
(e}

[45]

Succinic anhydride (1.5g, 0.015mol) dissolve@@ml acetic acid was added
to carbohdrazide [42] (3.07g, 0.015mol) and thettea mixture was refluxed
for 7 hours. Then the mixture was poured on cruskhed the formed solid
product was filtered off and recrystallized front.pether (40-60)C°. M.P. 76-
78C’°, Yield 65%.

61



Chapter Two Experimental

2.3.17 Synthesis of potassium [2-(2-amino-1,3,4-
thiadiazol-5-ylthio)acetyl] dithiocarbazate [46]

. ﬁ ﬁ N—N
KS—C—NHNH_C_CHZ—S% )—NHZ
[46] >
To a solution of (0.56g,0.01mol) of potassium hydble, 15ml of abs.

ethanol, and (2.05g,0.01mol) of carbohdrazide [42}bon disulfide (1.8ml,
0.03mol) was added slowly. The reaction mixture wldsted with ethanol
(15ml) and stirred for (8-10) hours, dry ether (20was added and the yellow
precipitate was filtered, washed with ether anduvac dried. The salt was
obtained in almost quantitative yield and was elygdbin the next step without
further purification, m.p. 196- 198C".

2.3.18 Synthesis of 4-amino-5-(2-amino-1,3,4-
thiadiazol-5-ylmethylthio)-1,2,4-triazole-3-
thiol [47]

HS—Z &*CHer:yNHZ

[47]

Zz—Z

Hy

A suspension of potassium salt [46] (4.59g, MOl in excess hydrazine
hydrate (5ml) was refluxed with stirring until tiegolution of hydrogen sulfide
was ceased (lead acetate paper); during reflugdlm of the reaction mixture
changed to green and a homogenous solution resultieer cooling, the

reaction mixture was filtered, acidified with 10%CHto yield a white
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precipitate, which was recrystallized from ethatooyjive compound [47], Yield
50%, m.p. 205-207C".
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Summary

The scheme of this work involves synthesis féedent heterocyclic rings
utilizing the two different reactive sites of 2-amot5-mercapto-1,3,4-
thiadiazole.

This work is divided into four different parts:

First Part: Involved synthesizing two new fused rings deriften the

reaction of —NH group of the starting material with different onga

reagents. The following reaction steps shown ires@h[l] are of a feasible

strategy:
J
HS/< )\NHZ
s
(1]
p-BrCgH,COCH,Br | PhNCO .
l abs. EtOH dry pyridine l
L LT A
HS . \N - Br N‘j N——ph
. /k /K
HS s \N o
(2]
Scheme|[l]

Second Part: Involved synthesizing oxazole, tetrazole and
thiazolidinone derivatives from the reaction of -Ngtoup of the starting
material with different organic reagents. Schenig §hows steps of the

reactions:



(1]
ArCHO ArCHO, HCI, KCN
abs. EtOH H,0, stirring at R . T
8|0
N—N o | x
B 218 -
_ s A
HS s N=—7—CH—Ar ,?j N—CH——Ar
- I
el © [15-22] CN
Y

NaN;, THF
water bath (50-55)C N—N
/4 )\ 90-95% HSO,
Steam bath
7—l< N=—CH—Ar
HS/&S)\NA( [11] 7_,< o
- H
[9-13] N\N/N lHSCI—bCOOH /4 N_|C_C_NH2

dry benzene

N—N [23 30] Ar
/\
Hs/< )\N OCHjz
S p-BrCgH,COCH,Br
A/S abs, EtOH
o)
[14] N—N N Br
AN ) < >
HS S H—CT%O
A
[31-38]

Scheme [l 1]

Third Part: Involved synthesizing of benzimidazole, pyrazeloh,3,4-
oxadiazole, dihydro-pyridazin-3,6-dione and 1,2idzble derivatives from
the reaction of —SH group of the starting matew#h different organic

reagents, the following reaction steps are shovatieme [Il1] :



N—N

HS/4 >\NH

(1]

CICH,COOEt | CICHCOOH

l KOH, abs. EtOH KOH, EtOH
o N—N N—N
| v ) e AN
Et0—C—C—S s NH HOOC—C—S s NH 2
[41] [39]
N,H,.H,0
gt O
o N—N N N—N
| ) e LN
HoNHN— C—C—$ NH c— NH,
s N S s
[42] H [40]
CS,, KOH CH4COCH,COOEt
EtOH abs. EtOH
N—N
N N—-N
Y e N [
s 2 g ] NH N—N——C—C—S < NH 5
° [44] o o 3]

Scheme [l11]



Continued:

N—N

H NHN—(:—CZ—S/< >\

[42]

CS, / KOH

EtOH
o}
N—N

lzs_—c—HNHN—C—S/< )\ | o 2_5/4 )\

N—C—C

6
[46] [45]
N,H4.H,0 %

e

[47]

Succinic anhydride

NH2

Scheme [l11]

Fourth Part: This part deals with the study of antibacteri@da
antifungal activity of some of the synthesized comms and comparing
these activities with that of the starting material
These activities were determined wmtro using disc diffusion method
against three pathogenic strains of bacteria (Estha coli, Klebsiella
pneumoniae, and Proteus vulgaris), and two pathog&rains of fungus
(Candida albicans and Aspergillus niger). The tesdvealed that some of
these compounds showed measurable activity as simoVable (3-7).
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p-BrCoH,COCH,Br | PHNCO _
l abs. EtOH dry pyridine l
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Ipuie 1
HS . \N e Br N‘j N——ph
. J\ /K
HS s \N o
[2]

Scheme [1]
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HS/4 >\NH

(1]

ArCHO ArCHO, HCI, KCN
l abs. EtOH H,0, stirring at R .T l

HS/<S>\ N==CH—Ar /Q_ﬁ\ N_CH__ Ar

[4-8] [15 22] N

NaNg, THF N_N
Steam bath (50- 55)C
N=—CH—Ar 90-95% HS0O,

Steam bath

N——N [11]
/& )\ 4( HSCH,COOH =N

/ I
[o- 13] N \ dry benzene /4 N—E—C—NHZ
|

N—N

HO3 sqe
OH:)VHgi)OSH:)-d

[23-30] Ar
A % TQM
p-BrCgH,COCH,Br
abs, EtOH
[14]
HS/< )\N—CH‘{
[31- 38

Scheme[ll]
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