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ABSTRACT

Several 1-(3-Hydroxy phenylimino -4- hydroxy phenylimino-1, 2, 4-thiadiazolidine) — 3 — phenyl thiocarbamides 3
were synthesized by the interaction of Phenyl isothiocyanate with 3-Hydroxy phenylimino-4-hydroxyphenyl-5- imino
1, 2, 4 thiadiazolidines 2.The identities of these new compounds have been established on the basis of chemical
transformations and spectral studies. In the present investigation the /n-vitro bacterial assay of compounds has been
evaluated by using several bacteria such as Staphylococcus aureus, S. Typhi and Pseudomonas aeruginosa. All

compounds studied shows satisfactory antibacterial activity.
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Introduction

The thiazolidones and thiadiazolidine have
drawn considerable attention due to their varied
biological and physiological activities, e.g.,
local anaesthetic', anti-bacterial’, anti-fungal
selective Muscarinie Agonists’ and anti-
inﬂammatory4. 1,3,4-thiadiazole derivatives
have also been shown to possess anti-
microbial’, anticonvulsant®, carbonic anhydrase
inhibitory® and tumor associated isozyme IX
inhibitory activities, 3-ox0-1,2,4-
thiadizolidines have been shown to possess
promising anti-fungal’, anti-bacterial and plant
growth regulator® activities. 1, 2, 4-Triazole
derivatives have been shown to possess
promising eosinophilia inhibitory’ activities.
The oxidative debenzylation and cyclisation'”
B technique has been reported as a standard
technique for the synthesis of N and S
containing 1, 2, 4-thiadiazolidines. A perusal of
the synthetic routes followed by earlier
workers for the synthesis of 1, 2, 4-
thiadiazolidines, oxidative dealkylation and
cyclization of isodithiobiurets and related
systems, enhanced anti-fungal activities
associated with certain 3-oxo-1, 2, 4-
thiadiazolidines, prompted us to synthesize
newer 1,2,4-thiadiazolidines by employing
oxidative debenzylation technique and study
their biological activities.

The pharmacological and biochemical aspect
of Alkyl/Aryl ureides, thioureides and

guinidines have been very extensively
investigated and many compounds of these
series have been described in the literature.
They have been found to posses marked

biological activity and are wused as
bacteriostatic agents and diuretic, analgesic and
antithyroid drugs.

One of the most interesting reactions in organic
chemistry is the oxidation of thioureas.
Depending on the substitution pattern of the
thiourea, the oxidizing agent, the polarity of the
medium variety of products are formed.

As a part of research work being undertaken in
the synthesis of nitrogen and sulfur containing
heteroacycles and heterocycles having various
application in drug chemistry, pharmaceutical,
medicinal,  agricultural, industrial  and
biotechnological sciences. Therefore, it was
thought to investigate the following reactions.

Experimental

All the melting points recorded were found to
be uncorrected. The structures of newly
synthesized compound were confirmed on the
basis of elemental and IR spectral analysis'>".
IR spectra were recorded in KBr on a FTIR
Perkin-Elmer (4000-450cm™)
spectrophotometer and in KBr disks on
SHIMADZU IR affinity-1 FTIR spectrometer.
Specific rotations were measured on Equip-
Tronics EQ-801 Digital Polarimeter. Thin layer
chromatography (TLC) was performed on
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silica gel G for TLC (Merck) and spots were
visualized by iodine vapours.

Result and Discussion

Preparation of 3-Hydroxy phenylimino-4-
hydroxy phenyl-5-imino-1,2,4-
thiadiazolidines (Hector’s base):

To an ethanolic suspension of hydroxy phenyl
thiocarbamides acidified with about conc.
Hydrochloric acid was added gradually with
proper stirring hydrogen peroxide. Reaction
was exothermic and thiocarbamide went in to
solution and a clear solution was obtained.
After complete addition of hydrogen peroxide
reaction mixture was allowed to stand for 15
minute. Sulfur was liberated. The liberated
sulfur was removed by filtration. On further
treatment with dil. Ammonium hydroxide
produce white products. It was purify from
ethanol.

Synthesis of 1-(3-0-Hydroxy phenylimino -4-
o-hydroxy phenylimino-1, 2, 4-
thiadiazolidine) — 3 — phenyl thiocarbamide
(3a):

The mixture of Phenyl isothiocyanate and 3-o-
Hydroxy phenylimino-4-o-hydroxyphenyl-5-
imino 1, 2, 4 thiadiazolidine was refluxed in
acetone medium for 2 hr. The reaction was
monitored by TLC. After the completion of the
reaction, the solvent was evaporated and
product obtained as solid with m. p. 140-
142°C.

Similarly when the reaction of Phenyl
isothiocyanate were extended to other 3-
Hydroxy phenylimino-4-hydroxyphenyl-5-
imino 1, 2, 4 thiadiazolidines 2b-c the related
1-(3-Hydroxy  phenylimino -4-  hydroxy
phenylimino-1, 2, 4-thiadiazolidine) — 3 —
phenyl thiocarbamides 3b-c were obtained. The
structures of the product were confirmed by the
spectral'*'® and elemental analysis (Table 1).

Spectral analysis

2a:- IR(KBr em™): 3477 (O-H str), 3309 (N-
H str), 3010 (Aromatic C-H str), 1504 (C=N

str), 1454 (C-N str), 1251 (C-O str), 761 (C-S
str), 781 (Monosub. benzene), 715 (disub.
benzene). (Found: C, 55.82; H, 3.96; O, 10. 55;
N, 9.10; S, 10.49 %, C4H,0,N4S Required:
C, 56; H, 4; 0, 10. 66; N, 9.33; S, 10.66 %).
2b:- IR(KBr ecm™): 3412 (O-H str), 3311 (N-
H str), 3022 (Aromatic C-H str), 1539 (C=N
str), 1446 (C-N str), 1228 (C-O str), 759 (C-S
str), 698 (Monosub. benzene), 783 (disub.
benzene). (Found: C, 55.90; H, 3.86; O, 10. 56;
N, 920, S, 10.52 %, C14H1202N4S Required:
C, 56; H, 4; 0, 10. 66; N, 9.33; S, 10.66 %).
2¢:- IR(KBr em™): 3412 (O-H str), 3311 (N-
H str), 3022 (Aromatic C-H str), 1539 (C=N
str), 1446 (C-N str), 1228 (C-O str), 759 (C-S
str), 698 (Monosub. benzene), 783 (disub.
benzene). (Found: C, 55.95; H, 3.86; O, 10.46;
N, 9.25; S, 10.56 %, Ci14H20,N4S Required:
C, 56; H, 4; 0, 10. 66; N, 9.33; S, 10.66 %).
3a:- IR(KBr cm™): 3429 (O-H str), 3313 (N-
H str), 3022 (Aromatic C-H str), 1544 (C=N
str), 1558 (C-N str), 1253 (C-O str), 1074 (C=S
str), 835 (C-S str), 763 (Monosub. benzene),
731 (disub. benzene). (Found: C, 57.82; H,
3.79; O, 7.30; N, 1598; S, 14.56 %,
C,1H170,N5S, Required: C, 57.93; H, 3.90; O,
7.35; N, 16.09; S, 14.71 %).

3b:- IR(KBr cm™): 3412 (O-H str), 3361 (N-
H str), 3005 (Aromatic C-H str), 1508 (C=N
str), 1456 (C-N str), 1236 (C-O str), 1085 (C=S
str), 790 (C-S str), 688 (Monosub. benzene),
761 (disub. benzene). (Found: C, 57.80; H,
3.90; O, 7.25; N, 16.01; S, 14.60 9%,
C,1H170,N5S,. Required: C, 57.93; H, 3.90; O,
7.35; N, 16.09; S, 14.71 %).

3c:- IR(KBr em™): 3429 (O-H str), 3313 (N-
H str), 3022 (Aromatic C-H str), 1544 (C=N
str), 1558 (C-N str), 1253 (C-O str), 1074 (C=S
str), 835 (C-S str), 763 (Monosub. benzene),
731 (disub. benzene). (Found: C, 57.83; H,
3.89; O, 7.30; N, 1598; S, 14.66 %,
C»1H170,N5S, Required: C, 57.93; H, 3.90; O,
7.35; N, 16.09; S, 14.71 %)

March 2020 125

WWW.Viirj.org



Vidyabharati International Interdisciplinary Research Journal 10(1) ISSN 2319-4979

Reaction Scheme
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Hydroxy phenyl
thiocarbamides 1 3-Hydroxy phenylimino-4-hydroxy phenyl-5-imino-

1, 2, 4-thiadiazolidines 2a-c

Acetone

Phenyl isothiocyanate
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1-(3-Hydroxy phenylimino-4-hydroxy phenyl-5-imino-1, 2, 4-
thiadiazolidine)-3-phenyl thiocarbamides 3a-c
Where, a) o-hydroxy, b) m-hydroxy, c¢) p-hydroxy

Tablel:- Characterization of 3-Hydroxy phenylimino-4-hydroxyphenyl-5- imino 1, 2, 4
thiadiazolidine 2 and 1-(3-Hydroxy phenylimino -4- hydroxy phenylimino-1, 2, 4-
thiadiazolidine) — 3 — phenyl thiocarbamide.

Ry value
Sr. Molecular | Mole. | ,, . .o Acetone:
No. Compounds formula wt. 7o Yield | M.Pin °C P.ether
3:7)

3-0-Hydroxy phenylimino-4-o-hydroxy phenyl5-

iminol 2.4 dhiadizpolidine 2 C1.H,,0,N,S | 300 65 249-252 0.50

3-m-Hydroxy phenylimino-4-m-hydroxy phenyl 5-

imino 1.2 4-thiadiazolidine 2b Ci4sH,0,N4S | 300 63 265-270 0.44

3-p-Hydroxy phenylimino-4-p-hydroxy
phenyl 5- imino 1,2,4-thiadiazolidine 2¢ CiaH0:NaS | 300 63 275-280 0.53

1-(3-0- Hydroxyphenylimino 4-o- hydroxy
4 |phenyl 5- imino 1,2,4 thiadiazolidine)-3- C,H;0,N5S, | 435 61 140-142 0.76
phenyl thiocarbamide3a

1-(3-m- Hydroxyphenylimino 4-m-hydroxy
5 |phenyl 5- imino 1,2,4 thiadiazolidine)-3- CyH;0.N5S, | 435 64 160-162 0.40
phenyl thiocarbamide 3b

1-(3-p- Hydroxyphenylimino 4-p- hydroxy
6 |phenyl 5- imino 1,2,4 thiadiazolidine)-3- C, H;7;O,NsS, | 435 70 152-155 0.55
phenyl thiocarbamide 3¢
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Antibacterial activity

All the compounds have been screened for
antibacterial activities using cup plate agar
diffusion method'™™ by measuring the
inhibition zone in mm. the compounds were
taken at a concentration of 1 mg/mL using
dimethyl sulphoxide (DMSO) as solvent. The

standard for antibacterial activity. The results
are presented in Table2.

The study reveals that all compounds show
antimicrobial activities. 3a and3b showed more
significant activities against Staphylococcus
aureus, 3b and 3c showed more significant
activities against Pseudomonas aeruginosa
Proteus vulgaris and 3b and 3a showed more

compounds were screen for antibacterial significant  activities against S.  thypi
activity against Staphylococcus aureus, S. thypi  respectively.
and Pseudomonas aeruginosa in nutrient agar
medium. Amikacin (100 pg/mL) was used as
Table 2: Antibacterial activities of synthesized compounds:
Compounds S. aureus P. aerugiosa S. thypi
2a 13 09 14
2b 17 10 16
2¢ 18 09 13
3a 20 10 18
3b 21 18 20
3¢ 18 15 17
Amikacin 23 24 19
Graphical Representation
Antibactirial Activities
30
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=
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Conclusion

In this study we have reported the detailed
procedure of synthesis of some substituted 1, 2,
4-thiadiazolidines and characterized them on
the basis of chemical and spectral study. As
heterocyclic compounds may show
antimicrobial activities we studied the
synthesized compounds against some selected
microbes and all compounds show satisfactory
results. The method of synthesis and study of

the compound in the field of antimicrobial
activity is important.
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