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ABSTRACT

Some new substituted 1,3,5 triazine with Chloro benzhydryl piperazine and substituted urea/thiourea were
synthesized and evaluated for their in vitro antimicrobial activity against Gram positive and Gram negative strains
using a microdilution procedure. Synthesized compounds 2a to 2k prove to be effective with MIC (ug/ml), among
them 2b, 2d, 2g showed good activity against a panel of microorganisms. The newmly synthesized compounds were
characterized using IR, *H-NMR.
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INTRODUCTION

In this work, we report the synthesis and biolob@etivity of some newly synthesized cyanuric chderbased
derivatives.

s-Triazine derivatives represent an important cli#ssompounds due to their potential to be biolaljjicactive.
They are known to be anti-protozoals[1], anticanagents[2], estrogen receptor modulators[3], aritinas[4],
cyclin-dependent kinase modulators[5], and antiob@ls[6]. Cyanuric chloride derivatives are widelged in
commercial chemicals, Some trisubstituted-1,3 &ztnies are also used as liposome[7]. Several ige¢sts found
s-triazine nucleus as potential therapeutic agiemtdiseases due to bacteria, malaria and cancérBp-Triazine
derivativeshave displayed a broad range of biological actsitintiangiogenic activity by targeting either VERE
(KDR)[9] or direct modulation of Tie-2 tyrosine kinase phumpylation[10], antiparasitic activities[11,12], c&n
glucocerebrosidase inhibition with potential asmtoal chaperones for Gaucher disease[13].

Thiourea derivatives possess antibacterial[14]nbyig antitubercular and possible anticonvulsativaies. It also
represent a new class of human immuno deficieneysvtype (HIV-1), non-nucleoside reverse transagpt
(NNRT)

inhibitors[15], found as antagonist[16], and higindity lipoprotein (HDL) elevating agents[17].

Piperazine is a main moiety in psychoactive drug@srtain piperazine derivatives are suspected ofaggs
substitutes. Benzylpiperazine is banned in manyntms. Benzylpiperazine has been used as a aritit@m
(antiparastic effect). Nitrogen in piperazine ripdays an important role in biological research ashaig
manufacturing industry.

We planned to undertake the synthesis and chaizatien of some triazine derivatives carrying theoee
biodynamic heterocyclic systems with the hope tieae enhanced biological activity.
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EXPERIMENTAL SECTION

General

All the melting points were taken in open capiktaritube and are uncorrected. The purity of compewnas
checked routinely by TLC (0.5 mm thickness) Usiilica gel — G coated Al — plates (Merck) and spatye
visualized by exposing the dry plates in iodineaas. IR spectra were recorded on FTIR spectropheter using
KBr or Nujol techniquéH NMR spectra on a Varian 400 FT MHz NMR instrumantising CDGJ or DMSO-@ as
solvent and TMS as internal reference.

SCHEME

STEP-1

PREPARATION OF 1-(2-CHLOROPHENYL)-3-(4,6-DICHLORO-1,3,5-TRIAZIN-2-YL)UREA : (A)

To a stirred solution of cyanuric chloride (0.1 mol8.4 g) in DMF (100 ml) at 0°6, the solution of 2- chloro
phenyl urea(0.1 mole, 15.78 g) in DMF (25 ml) vaalsled and pH being maintained neutral by the addaf 10%
sodium bi-carbonate solution from time to time as equirement of reaction condition. The stirrimgs continued
at 0-5C for 2 hours. After the completion of reaction ttering was stopped and the solution was treatid
crushed ice. The solid product obtained was fitteaad dried. The crude product was purified by tefiization
from absolute alcohol to get title compound.

STEP-2
PREPARATION OF 1-(4 CHLORO-6-(4((4-CHLOROPHENYL) (PHENYL)METHYL) PIPERAZINE-1-
YL)-1,35TRIAZIN-2-YL)-3-(2-CHLOROPHENYL) UREA :(B)

To a stirred solution of (A) (0.1 mole, 31.8 g) dMF (100 ml) was added, the solution of Chloro bemryl
piperazine (0.1 mole, 28.6g) in DMF (30 ml) was edidirop wise maintaining the temperature &C4Ghe pH
being maintained neutral by the addition of 10%iwwdbi-carbonate solution from time to time as pEquirement
of reaction condition. The temperature was graglualised to 45C during two hours. After the completion of
reaction, the resultant content was poured intecald water. The solid product obtained was filteead dried. The
crude product was purified by crystallization fratmsolute alcohol to get the title compound.

STEP-3

PREPARATION OF FINAL COMPOUNDS:(C)

A mixture of (B) (0.01 mole, 5.67g) and aryl thiear(0.01 mole) in DMF (10ml) was refluxed in oilthaThe

temperature was gradually raised to 80°00@uring four hours, the pH being maintained néityethe addition of
10% sodium bi-carbonate solution from time to tiaseper requirement of reaction condition. After toenpletion

of reaction, add little charcoal in R.B.F. and hibat refluxed content and then filter to cold watére solid product
obtained was filtered and dried. The crude prodwes purified by crystallization from absolute alobh

ROUTE OF SYNTHESIS

STEP-1
O=C—NH
ci Q |
/I\ NH—C—NH, NH o
N N cl /I\
Jl\ )\ " e~ Nl |
Cli N Cl DMF )\ )\
, Hiorot - HCl ci N cl
4,6-tri -1,3,5-triazi
+4,6-trichloro-1,3,5-triazine 1-(2-chlorophenyl)-3-(4,6-dichloro-1,3,5-triazin-2-
1-(2-chlorophenyl)urea ylhurea

[A]
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Chloro benzhydryl piperazine
1-(4-chloro-6-(4-((4-chlorophenyl)(phenyl)methyl)
piperazin-1-yl)-1,3,5-triazin-2-yl)-3-(2-chlorophenyl)urea

[B]
STEP-3
$=C— NH2 Cl °=(|:—NH
NH ol
o° 100°C
DMF ~N N |
- HCI /
I
phenylthiourea S=(|3
R NH

1-(2-chlorophenyl)-3-(4-(4-((4-chlorophenyl)(phenyl)methyl)piperazin-1-yl)-6-(3-
phenylthioureido)-1,3,5-triazin-2-yl)urea

WhereR = given in below table.

Table 1 Physical Data Of Synthesized Compounds

Sr. No. R Mol. Formula | Mol. Weight | M.P.°C | Yidd %
1. 2a| H G4H3:CIbNgOS 684.64 130 56.1
2. | 2b| 2-OCH CssH3:Cl.NoO,S 714.67 120 58.8
3. 2c | 4-OCH CzsH3:ClLNO.S 714.67 125 60.4
4. | 2d| 2-CH CssH3:CILNgOS 698.67 190 50.2
5. 2e| 4-CH CzsH3:ClL.NgOS 698.67 118 57.2
6. 2f | 2-Cl G4H3CIsNyOS 719.09 100 58.1
7. | 2g| 3-Cl GH3CIsNgOS 719.09 115 62.2
8. 2h| 4-Cl G4H3CIsNgOS 719.09 120 61.1
9. 2i | 4-NQ Cs4H3CI,N1cO3S 729.64 150 59.0
10. | 2j | a-phenyl | GgHz:Cl,NsOS 734.70 125 65.5
11. | 2k | 3,5DiCl| GHxClNOS 753.53 145 70.0

Compound (2a):

Yield:56.1%; m.p. 13t (dec.);IR(KBr,cm™) : 697.79 crif(mono sub benzene)712 ¢C-Cl- str in Ar ring)800
cm*(-C=N- str in s-triazine)985 cifl:4- Di sub benzene)1369.16 ¢(Ar 3%amine )1514.08 ci{(-C=S- str in
thiourea)1570.90 ci{-NH- def in 2amine)1601.16 ci{(>C=0 str in urea)2915.30 ¢iC-H str as CH )3444.79
cmi'(-NH- str in Zamine)'H-NMR:$ 2.24(s,1H, -CH),3.61(s,4H, -GH7.26 to 7.43(m,18H, Ar-H),8.41(s,2H, -
NH),10.14(s,2H,-NH).

Compound (2b):

Yield: 58.8%; m.p. 12 (dec.);IR (KBr,cm™) : 698.15 crif(mono sub benzene)714.5 ¢C-Cl- str in Ar
ring)801 cm(-C=N- str in s-triazine)987.12 cifl:4- Di sub benzene)1364.61 ¢(Ar 3%amine )1510.28 cii-
C=S- str in thiourea)1574.21 &aNH- def in 2amine)1604.36 cH{(>C=0 str in urea)2917.90 ckC-H str as CH
)3440.10 crit(-NH- str in Zamine) '"H-NMR:8 2.30(s,1H, -CH),3.61(s,4H, -GH7.04 to 7.23(m,17H, Ar-H),
8.42(s,2H, -NH), 10.15(s,2H,-NH),4.37(s,3H,-OgH
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Compound (2c):

Yield: 60.4%; m.p. 12% (dec.);IR (KBr,cm™) : 699.29 crit(mono sub benzene)717.86 baC-Cl- str in Ar
ring)802.45 crit(-C=N- str in s-triazine)980.86 ch{l:4- Di sub benzene)1367.16 ¢(Ar 3%amine)1515.78 ci(-
C=S- str in thiourea)1572.93 &aNH- def in 2amine)1601.16 ci{>C=0 str in urea)2849.19 clC-H str as —
OCH;y) 2915.30 cit(C-H str as CH )3444.79 chNH- str Pamine) *H-NMR:6 2.32(s,1H,-CH), 3.70(s,4H,-
CH,),7.30t07.59(m, 17H,Ar-H),8.41(s,2H,-NH),10.17(s,2MH),4.35(s,3H,-OCH).

Compound (2d):

Yield: 50.2%; m.p. 19 (dec.);IR (KBr,cm™) : 698 cm'(mono sub benzene) 714.5¢C-Cl- str in Ar ring)
802.09 crif(-C=N- str in s-triazine) 988.21 cHil:4- Di sub benzene) 1324 ¢n¢-C-CH; str)1368.98 cr(Ar
3%amine ) 1512.78 ci{-C=S- str in thiourea) 1571 ¢txNH- def in 2amine) 1600 ci(>C=0 str in urea)2917 ¢m
YC-H str as CH)3439cH{-NH- str in Pamine) *H-NMR:& 2.35(s,1H,-CH),3.69(s,4H, -GH3.74(s,3H,at -
CHs),7.41 to 7.63(m,17H,Ar-H),8.40(s,2H,-NH),10.20(8,2NH), 4.37(s,3H,-CH).

Compound (2e):

Yield: 57.2%; m.p. 11% (dec.);IR (KBr,cm™) : 700.01 crif(mono sub benzene) 710.01 YrC-CI- str in Ar
ring) 804.32 crit(-C=N- str in s-triazine) 980.05 ch{1:4- Di sub benzene) 1320 &n-C-CH; str)1375 crit(Ar
3%amine ) 1519 ci(-C=S- str in thiourea) 1574.40 &6NH- def in Zamine) 1600.35 cH{>C=0 str in
urea)2921.90 c{C-H str as CH)3449 ciif-NH- str in 2amine)’H-NMR:$§ 2.22(s,1H, -CH), 3.62(s,4H, -GH
3.71(s,3H,at —C}},7.42 to 7.73(m,17H, Ar-H),8.55(s,2H,-NH),10.12¢3,-NH),4.40 (s,3H,-CH).

Compound (2f):

Yield: 58.1%; m.p. 10t (dec.);IR (KBr,cm™) : 691 cni(mono sub benzene) 710 ¢(C-Cl- str in Ar ring) 808
cm*(-C=N- str in s-triazine) 990.07 c¢Hil:4- Di sub benzene) 1376.12 ¢Ar 3°amine ) 1514.08 cif{-C=S- str in
thiourea) 1567.12 ch(-NH- def in 2amine) 1604 ci(>C=0 str in urea)2920 chiC-H str as CH ) 3437 ci¢-
NH- str in Zamine)'H-NMR:8 2.35(s,1H, -CH), 3.60(s,4H, -GH7.21to 7.53(m,17H, Ar-H), 8.48(s,2H, -NH),
10.24(s,2H,-NH), 4.31(s,3H,-CH).

Compound (29):

Yield: 62.2%; m.p. 11% (dec.);IR (KBr,cm™) : 702.14 crif(mono sub benzene) 716 ¢@C-Cl- str in Ar ring)
810 cm'(-C=N- str in s-triazine) 992 cifl:4- Di sub benzene) 1380.01 ¢fAr 3°amine ) 1525 ci(-C=S- str in
thiourea) 1578.37 ciif-NH- def in 2amine) 1609.09 cif{(>C=0 str in urea)2923.31 ¢KC-H str as CH ) 3455 cm
Y-NH- str in Zamine) *H-NMR:é 2.30(s,1H, -CH),3.61(s,4H, -GH7.20 to 7.40(m,17H, Ar-H),8.43(s,2H, -
NH),10.14(s,2H,-NH), 4.39 (s,3H,-CH).

Compound (2h):

Yield: 61.1%; m.p. 128 (dec.):IR (KBr,cm™) : 688.79 crit(mono sub benzene) 719.32 HrC-Cl- str in Ar
ring) 814.12 cnf(-C=N- str in s-triazine) 991 ci(1:4- Di sub benzene)1380.05 ¢(Ar 3°amine ) 1519.09 ci{-
C=S- str in thiourea) 1579.70 &aNH- def in 2amine) 1609.90 cH{(>C=0 str in urea)2920.06 ctC-H str as
CH ) 3455.09 cii(-NH- str in 2amine)*H-NM R:$ 2.34(s,1H, -CH),3.62 (s, 4H,-GH7.30 to 7.63(m,17H, Ar-H),
8.57(s,2H, -NH), 10.14 (s,2H,-NH),4.41(s,3H,-CH).

Compound (2i):

Yield: 59%; m.p. 158C (dec.);IR (KBr,cm™) : 706.69 crif(mono sub benzene) 718 ¢C-Cl- str in Ar ring)
798.92 crit(-C=N- str in s-triazine) 975 chil:4- Di sub benzene) 1368 ¢(Ar 3%amine ) 1510.78 ci{-C=S- str
in thiourea) 1563.80 cif-NH- def in Zamine) 1598.96 ci{(>C=0 str in urea)2930.70 ¢kC-H str as CH )
3457.12 cril(-NH- str in Zamine) '"H-NMR:8 2.29(s,1H,-CH),3.58(s,4H,-G}H7.31 to 7.63(m,17H, Ar-
H),8.56(s,2H, -NH),10.18(s,2H,-NH),4.42(s,3H,-CH).

Compound (2)):

Yield: 65.5%; m.p. 12% (dec.);IR (KBr,cm™) : 708.65 crif(mono sub benzene) 704.24 YaC-CI- str in Ar

ring) 810.05 crit(-C=N- str in s-triazine) 994.41 ¢h{1:4- Di sub benzene)1374.42 ¢(Ar 3°amine ) 1515.58 cm
Y(-C=S- str in thiourea) 1585.90 &aNH- def in 2amine) 1612.16 cif{(>C=0 str in urea)2925.50 ¢tC-H str as
CH ) 3434.19 ci(-NH- str in Zamine)*H-NMR:6 2.36(s,1H, -CH),3.60(s,4H, -GH 7.26 to 7.52(m,20H, Ar-
H),8.54(s,2H, -NH), 10.16 (s,2H,-NH),4.45(s,3H,-CH)

Compound (2k):

Yield: 70%; m.p. 14%C (dec.);IR (KBr,cm™) : 699.99 crif(mono sub benzene) 707.35 (rC-Cl- str in Ar ring)
814.12 crif(-C=N- str in s-triazine) 995.12 ¢h(1:4- Di sub benzene) 1387.36 ¢fAr 3°amine )1519.08 cif{(-

C=S- str in thiourea) 1580.90 &aNH- def in 2amine) 1615.56 ci{(>C=0 str in urea)2930.40 ckC-H str as
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CH ) 3456.41 cm(-NH- str in Zamine)*H-NMR:é 2.34(s,1H, -CH), 3.61 (s,4H,-GH7.40 to 7.93(m,16H, Ar-
H),8.54(s,2H, -NH), 10.20 (s,2H,-NH),4.45(s,3H,-CH)

RESULTSAND DISCUSSION

ANTIMICROBIAL ACTIVITY

For the testing antimicrobial activity various n@organism were used for the study. Trv@th dilution method
was used for this study. Following general procedaradopted. The antimicrobial activity of all tbempounds
was studies at 1000 ppm concentratiowitro. The test compound is first dissolved in suitafledia or solvent.
DMSO has been used in all the cases for preserit todeeep uniformity. Also, most of the compoungethesized
are water insoluble. 10 mg of the test compoundissolved in DMSO so as to make necessary dilutan$000,
500, 250, 125, 62.5, 31.25, 15.62, @@ml from the stock solutions of the compounds ¢otdsted. The different
types of microorganism used were some gram neghtgteria [Escherichia coli, Pseudomonas aeruginosa], gram
positive bacteriaBacillus subtilis, Saphylococcus aureus] and fungus Candida albicans].

80% DMSO are used as solvent to dissolve compoartd 2k to 1Qug/ml).

Minimum I nhibitory Concentration (ug/ml)

Sr. No Comp. R Gram positive bacteria  Gram negative bactegria Feingu
) No S aureus | B.subtilis | E. coli | P.aeruginosa | C.albicans
1. 2a H 125 125 125 125 62.5
2. 2b 2-OCH 62.5 125 250 125 125
3. 2c 4-OCH 125 125 125 125 125
4. 2d 2-CH 62.5 125 125 125 125
5. 2e 4-CH 125 125 250 125 62.5
6. 2f 2-Cl 125 125 125 250 125
7. 29 3-Cl 62.5 125 250 250 125
8. 2h 4-Cl 62.5 125 125 250 125
9. 2i 4-NGQ 62.5 125 125 125 125

10. 2j a-phenyl 125 125 250 125 250

11. 2k 35diCl 62.5 125 250 125 125

12. Ciprofloxacin 7.8 7.8 7.8 78 | 0 -

14. Flucanazole | = - | = - | o] - 15.62
CONCLUSION

A series of cyanuric chloride derivatives were pregaand tested for thein vitro antibacterial activity against the
four strains of bacteria (gram +ve, gram —ve).Theeenpounds of the obtained series showed higlhvitro
antimicrobial activity. Maximum compounds showedcelent activity agains&aphylococcus aureus. Whereas
compound 2a and 2e have excellent activity ag&inatbicans.

Acknowledgment

The authors are thankful to the Principal, Dr.N.M.Paat Head, Department of Chemistry Dr.M.P. Peerzad
Shree jayendrapuri Arts & Science College, Bhartidie authors also express their sincere thankbadCOE,
Vapi, for spectral analysis and Advance laboratbhgruch for giving facility to work antimicrobiatreening.

REFERENCES

[1] A. Balini; G.J. Bueno; M.L. Stewart;V. YardlgeiR. Brun; P.M. Barrett]. Med. Chem. 2005, 48, 5570-5579.
[2] R. Menicagli; S. Samaritani; G. Signore; Faghini. J. Med. Chem. 2004, 47, 4649—-4652.

[3] B.R. Henke; T.G. Consler; N.Go; R.L Hald. Med. Chem. 2002, 45, 5492-5505.

[4] A. Agarwal; K.Srivastava; S.K. Puri; P.M.S Chmun.Bio org. Med. Chem. Lett. 2005, 15, 531-533.

[5] G.H. Kuo; A.DeAngelis; S. Emanuel; A. Wang; Xhang.J. Med. Chem. 2005, 48, 4535-4546.

[6] Z.E. Koc; H. Bingol; A.O. Saf; E. Torlak; A.d&3kum.J. Hazard. Mater. 2010, 183, 251-255.

[7] K. Barkhard and I.H. Gilbertl. Med. Chem., 2001, 44, 3440.

[8] G.Candiani; M. Frigerio; F.Viani; C. VerpellC. Salay; L.Chiamenti; N. Zaffaroni; M. Foli@hem. Med.
Chem.2007, 2, 292-296.

[9] N.Baindur; N. Chadha; B.M. Brandt; D. AsgaR;J.PatchJ. Med. Chem. 2005, 48, 1717-1720.

[10] B.L. Hodous; S.D. Geuns-Meyer; P.E. Hughé&sMed. Chem. 2007, 50, 611—-626.

[11] A. Agarwal; K. Srivastava; S.K. Puri; P.M.Sh&uhanBio org., Med Chem. Lett 2005, 15, 531-533.

[12] A. Baliani; G.J. Bueno; M.L. Stewart; V. YHey; R. Brun; M.P. Barrett; I.H. Gilbedt.Med. Chem. 2005,
48, 5570-5579.

[13] W.Huang; W. Zheng; D.J. Urban; J. IngleBm org. Med. Chem. Lett. 2007, 17, 5783-5789.

[14] K.H. Chikhalia and K.R.Desa#cta. Cienecia. Indica., 1998, XXIV C.

131



KokilaN. Sarmah et al J. Chem. Pharm. Res., 2014, 6(9):127-132

[15] G.Campiani; M. Fabbrini and S. CacclaMed. Chem. 2001, 44, 305.
[16] J. Lee and P.M. Blamberg. Med. Chem. 2001, 46,3116.
[17] C.M. Cappola; R.E. DamorBio org. and Med. Chem. Lett., 2005, 15, 809.

132



