This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1
4
g

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

gﬁ!?{lj:‘; and http://www.informaworld.com/smpp/title~content=t713618290

and the Related Elements

R SYNTHESIS OF THIOUREA DERIVATIVES OF s-TRIAZINE AND THEIR
ZHEF .. | ANTIMICROBIAL ACTIVITY

Anita Gupta®, Shalini Shukla® L. Prakash®
* Department of Chemistry, University of Rajasthan, Jaipur, India

Editatan Chiel. Wariin 0. Fasdd —
Uuregmsn [dier Spestasin Ksaghigest ) i P

To cite this Article Gupta, Anita , Shukla, Shalini and Prakash, L.(1993) 'SYNTHESIS OF THIOUREA DERIVATIVES OF s-
TRIAZINE AND THEIR ANTIMICROBIAL ACTIVITY', Phosphorus, Sulfur, and Silicon and the Related Elements, 79: 1,
1—5

To link to this Article: DOI: 10.1080/10426509308034391

URL: http://dx.doi.org/10.1080/10426509308034391

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509308034391
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13:10 29 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1993, Vol. 79, pp. 1-5 © 1993 Gordon and Breach Science Publishers S.A.
Reprints available directly from the publisher Printed in the United States of America
Photocopying permitted by license only

SYNTHESIS OF THIOUREA DERIVATIVES
OF s-TRIAZINE AND THEIR
ANTIMICROBIAL ACTIVITY

ANITA GUPTA, SHALINI SHUKLA and L. PRAKASH*
Department of Chemistry, University of Rajasthan, Jaipur-302004, [ndia

(Received August 25, 1992; in final form February 17, 1993)

Synthesis of trisubstituted derivatives of s-triazine containing thiourea group by the replacement re-
action. The elemental analysis, IR, '*C, "F and 'H NMR spectral data confirm the structure of the
compounds. The synthesized compounds have been tested for antimicrobial activity.

Key words: Thiourea containing s-triazine; 'H, '*C and F NMR and IR.

INTRODUCTION

A survey of the literature reveals that s-triazine possess diverse biological activity
such as antiinflammatory,* fungicidal,>~3 antibacterial,*-> insecticidal® and antican-
cer.”-8 Keeping in mind the therapeutic importance of s-triazine derivatives, new
types of thiourea derivatives of s-triazine have been synthesized in the hope of
finding better antimicrobial activity. The structure of the compounds (IIla-IIIh)
were established by IR, NMR (!H, 3C and '°F) spectral studies. Elemental and
physical data are given in Table I.

RESULTS AND DISCUSSION

2-(Arylanilino) substituted-4-(methylamino)-6-(thioureido)-1,3,5-triazine (III) were
synthesized by the condensation of 2-chloro substituted-4-(methylamino)-6-(thio-
ureido)-1,3,5-triazine with different aromatic amines in dioxane maintaining the
temperature at 85-90°C. 2-Chloro substituted-4-(methylamino)-6-(thioureido)-1,3,5-
triazine (H) were prepared by the reaction of methyl amine with 2,4-dichloro-6-
(thioureido)-1,3,5-triazine (I) in acetone maintaining the temperature at 30—-35°C.

2,4-Dichloro-6-(thioureido)-1,3,5-triazine (I) was synthesized by the reaction of
1,3,5-triazine with thiourea in acetone at 0-5°C (Scheme I).

All the synthesized s-triazine derivatives were tested for antimicrobial activity
and were found to be active against the S. aureus, E. coli and the fungi, e.g.,
Aspergillus flavus , Aspergillus niger, Fusarium moniliformae and Curvularia lunata.
All the newly synthesized compounds were obtained as white solids and soluble in
DMSO and DMF.
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SPECTRAL STUDIES

The spectroscopic information of the synthesized compounds are consistent with
the formation of proposed structures and some important features may be sum-
marized as follows.

IR Spectra

All the synthesized s-triazine exhibited bands in the region 3450-3100 cm ~! which
are due to the —NH linkage. Bands are observed in the region 1570-1420 cm !
due to the —NH—C=S group. Absorption around 825-800 cm ! is due to the
presence of C;N; group.

'H, F and 3C NMR Spectra

In the 'H NMR spectra of the synthesized s-triazines, the singlet of CH; protons
was observed in the region at 6 2.2—-2.64 ppm. The multiplet in the region 6 6.65-
8.98 ppm is due to phenyl protons. The NH protons occur as a broad peak in the
region 8 8.5-11.38 ppm.

9F NMR spectra of the compound IIIb, the fluorine atom carried on the phenyl
ring indicated its presence by a characteristic signal at —108.258 ppm.

In the 3C NMR spectra the signal at 174 ppm is due to the —C=S group.® The
signals in the region 162-165 ppm are due to the —C=N— group.'?

ANTIMICROBIAL ACTIVITY

Compounds IIla-IITh of the series were tested for their antimicrobial activity,
following the method of Gould et al.,' using streptomycin in antibacterial and
mycostatin in antifungal activity as reference compounds.
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All the compounds were active against gram positive bacterium S. aureus and
gram negative bacterium E. coli.

All the compounds showed activity against all the fungi tested, e.g. Aspergillus
flavus, Aspergillus niger, Fusarium moniliformae and Curvularia lunata.

The results are recorded in Table II.

EXPERIMENTAL

Melting points were determined in sealed evacuated capillary tubes and are uncorrected. IR spectra
were recorded in KBr on a Perkin-Elmer 577 grating spectrophotometer (v, cm~'), NMR ("H and
9F) spectra in DMSO-d, on Jeol FX 90 Q (90 MHz) using TMS as internal standard.

Synthesis of 2,4-dichloro-6-(thioureido)-1,3,5-triazine. 2,4,6-Trichloro-1,3,5-triazine (0.03 mole) was
dissolved in acetone (30 ml) the solution of thiourea (0.03 mole) in acetone (10 ml) was added slowly
with stirring at 0-5°C followed by the addition of NaOH solution (0.03 mole in 10 m! of water). The
reaction mixture was stirred further for 3 hours at 0-5°C. The whole content was poured into ice cold
water and acidified with HCI. The product was filtered, washed and dried. It was recrystallized from
ethanol.

Synthesis of 2-chloro substituted-4-(methylamine)-6-(thioureido)-1,3,5-triazine. 2 .4-Dichloro-6-(thiour-
eido)-1,3,5-triazine (I) (0.012 mole) was dissolved in acctone (40 ml). The solution of methyl-
amine (0.012 mole) in acetone (10 ml) was added with continuous stirring followed by the addition of
NaOH solution (0.012 mole in 10 ml of water). The mixture was stirred for 3 hours at 30-35°C after
cooling the reaction mixture, it poured into ice cold water and acidified with HCL. It was filtered,
washed, dried and recrystallized from ethanol and DMF (1:1).

Synthesis of 2-(arylanilino) substituted-4-(methylamino)-6-(thioureido)-1,3,5-triazine. 2-Chloro substi-
tuted-4-(methylamino)-6-(thioureido)-1,3,5-triazine (II) (0.003 mole) was dissolved in 1,4-dioxane (6
ml). The solution of different types of aromatic amines (0.003 mole) in dioxane {6 ml) was added slowly
in the above solution, foilowed by the addition of NaOH solution (0.003 mole in 5 ml of water). The
whole content heated for 3 hours, at 85-90°C. After cooling it was poured into ice cold water. The
product was filtered, washed, dried and recrystallized from DMF.
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