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ABSTRACT

Some novel compounds are synthesized using the substitution of chlorine in 2,4,6-trichloro-s-triazine by some
moieties having structural as well as biological importance like imidazole, benzimidazole and what not which are
anti infective agents. In this manner six novel compounds are prepared and they are subjected to antibacterial
screening prior to this the synthesized compounds are duly characterized by spectral analysis. These compounds
reveal substantive antibacterial activities against some randomly chosen both gram +ve & gram-ve bacteria. The
promising results are in support of the fact that the compounds are wcirth to be optimized for some novel drugsin

future. The newly synthesized compounds were characterized using IR, H-NMR.

Keywords: - Benzimidazole, Substituted thiourea, Cyanuric aikoand Antimicrobial activity.

INTRODUCTION

S-Triazine derivatives represent an important ct#ssompounds due to their potential to be biolalfjicactive.
They are known to be anti-protozddlsanticancer agerits estrogen receptor modulatSksantimalarialé’, cyclin-
dependent kinase modulatdtsand antimicrobial¥. Cyanuric chloride, an inexpensive, easily avaélakagent, of
low toxicity and less corrosive than other simiteactants, has been widely used in organic reafio,3,5-
triazines (or s-triazines) are a class of compeuwell known for a long time and still continue tbbject of
considerable interest mainly due to their applaratin different fields, including the production bérbicides and
polymer photostabilizef$ . Some 1,3,5-triazines display important biolobigaroperties; for example
hexamethylmelamine (HMM, (a) & 2-amino-4-morphliadriazine (b) are used clinically due to theitiamor
properties to treat lung, breast and ovarian camespectivel(’. The diverse biological activities observed for
different molecule containing the 1,3,5-triazineitumave been further explored in order to discoethrer new
potential molecules through the synthesis of liesarby combinatorial approachds Certain 1, 3, 5-triazine
derivatives are also used as chiral stationarygdder example, the chiral solvating agent(c) tfier determination
of enantiometric excess by NMR spectrosébpy and determination of absolute configuration bycudar
dichroisnt*?. Ured™ and thioure&” of different aryl amines are associated with aewidnge of pharmacological
activities. Substituted s-triazine derivatives shawberculdt”, diuretid'®, antiviral” and antifung&® activities
too. In this paper we present the syntheses, deaization and in-vitro antibacterial activity dfe tri-substituted-
1,3,5-triazine derivatives. The structurethesecompounds have be@onfirmed from spectral analysis like FTIR,
'H NMR (400 MHz) and elemental analysis.

MATERIALSAND METHODS
General

All the melting points were taken in open capiktaritube and are uncorrected. The purity of compeuwnas
checked routinely by TLC (0.5 mm thickness)Usinlicaigel — G coated Al — plates (Merck) and spotyew
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visualized by exposing the dry plates in iodineowas. IR spectra were recorded on FTIR spectropheter using
KBr techniquetH NMR spectra on a Varian 400 FT MHz NMR instrumantising CDG as solvent and TMS as
internal reference..

The triazines described were synthesized startong tyanuric chloride (2,4,6-trichloro-1,3,5-tring) and different
nucleophiles . The chlorine atoms of cyanuric ddercan be replaced successively by substitutechoor
substituted different amino groups. The nucleophdan selectively displace the different chloribgscontrolling
the reaction temperatitd.

In general, the first chlorine can be displacedevthe temperature is maintained at4G5the second between 27-
50°C and the third substitution happens at reflux terapre. Other important factors that have to besictered for
the preparation of the different derivatives are tlature of the reactive group and the order afyesftthe group.
.When different amino groups are introduced , #%s Ireactive one is introduced before the mordiveagne. The
reactions, in most cases, are carried out in agueogpensions, since the products precipitate fohation,
simplifying their isolatiof”. To increase the reactivity and the yield, theneyi chloride is previously dissolved
in acetone and then poured into ice-water to geergy fine suspension. The reaction of cyanuric Gt with
different amines gives 2-sustituted-4,6-dichlorg;3;triazine§'?3. The 2,4-disubstituted-6-chloro-1,3,5-triazines
are obtained by reaction of a further amine with 2hsubstituted-4,6-dichloro-1,3,5-triazine in gresence of base.
The displacement of the last chlorine is carriedaueflux temperature affording the product irodogjields .The
product had a low solubility in most organic solignexcept DMSO. However, purification was achievsd
recrystallization from methanol-water solution. Tédlegance of this method lies in its simplicityuse and handling
to achieve the desired target.

Synthesis
Cl
R,
0 0
R1 + 0 -5 C
Acetone
- HCI
Cl
a cl C1
R, R,
R, + 27° - 50°C
Acetone
-HCI
Cl Cl R; Cl
0 0
R, + 50° - 100°C,
DMF
- HCI
WHERE R; ,R, and R; are given in below table.
Table 1: Various Substituted compound
Compounds R; R> R3
la Dicyclohexylamine  N-methyl piperazine -Cl
1b Dicyclohexylamine  Monoethanolamine -Cl
2a Benzimidazole 2-chlorophenylthiourea  2-chlorthaei
2b Benzimidazole 4-chlorophenylthiourea  4-chlortaai
2c Benzimidazole 4-fluorophenylthiourea  4-fluordena
2d Benzimidazole 3-methylphenylthiourea  3-methyiaai
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Table 2 : Physical and Analytical Data

M.P | Yied M.F. Calcd.(%) / IR(in KBr ) 1H NMR
Comp No. (c) (%) (My) Observed (%) (wavenumber I n CDCl3
c H N in cm™) (8,ppm)
504.4 (Ar-Cl) 1.031.83(m,10H)
61.14 8.40 21.40 1619(C=N 2.75(s,3H -Ch)
la. 166-167) 68.70  BHaNCl | 6095 510 2128 1327(C-N) 2.93-3.79(m,4H)
4.07-4.57(m,4H)
501.5(Ar-Cl) 1.02-1.36(m,10H)
57.70 7.92 19.80 1578(C=N) 1.57 -1.66(t,3H)
1b. 153-155| 68.35 H.NsOCl | 57.45 6.82 19.34 1340(C-N) 4.21 (-OH)
3259(-OH) 3.79-3.81(t,3H)
1530 (-NH-)
543 2209 311 “BOCN | ST aaning
2a. 143-145 72| $HiNgSChL | 54.22 22.02 3.11 1676.8(C=N) 8.5865(Iong) 2NH
1410(C=S)
st.43 2200 35 SIOLAS) | TSI
2b. 138-140| 71 | &H1eNgSCh | 54.08 21.94 3.10 1674(C=N) 8.6074(2NH)
1412(C=S)
o | riosa cas] oumen | e 35 2 sisch’ | ssme o
: . 1eve : . : 1668(C=N) 3.9174(aryl NH)
1415(C=S)
6419 442 2388 () ) | ey
2d. 168-170| 71.37  &H2NsS 64.37 4.72 24.03 1526(-NH-) | 7.15-7.88 (m12H.Ar-H)
1350(C=S)

Antibacterial screening:

The in-vitro antibacterial activities of the abosgnthesized compounds are done against Gram +amsstand
against Gram —ve strains using agar cup method.zdhe of inhibition was measured in mm. All the pounds
reported in Table-2 are tested at 2mg/ml conceatratnder similarly controlled condition of expegnts carried
out by using Chloramphenicol (A@/ml) as a standard for a comparison.

Table 3: In-vitro antibacterial activity of trisubstituted-s-triazines. Zone of inhibition in mm(Concentration: 50 pg/ml)

Compound E-coli Styphae B.Subtilis
la 08 07 10
1b 12 25 37
2a 10 19 No-inhibition
2b 10 18 No-inhibition
2c No-inhibition 17 11
2d 12 20 44
(Standard drug)
Chloramphenicol (50g/ml) 18 24 20

RESULTSAND DISCUSSION

From the zone of inhibition of different compoundts,s obvious that the compound 2d is the strohgdsall.
Comparing 1a & 1b another conclusion can be maalethie replacement of chlorine in cyanuric chlotigealiphatic
amine as substituent, produces more effective trésah the hetero cyclo-alkyl group. Another faghich is evident
from the above result is that compound 2d is hawage structural relevance along with the sterectsbnic factor
so far activity is concerned. The thiourea and beitlazole moieties create structural crowding aadous allosteric
sites. On the other hand all three groups are gimyisufficient electronic pressure to make it macgve.
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