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ABSTRACT

A Series of 2,4,6-trisubstituted 1,3,5 triazines are synthesized. The synthesized compounds are evaluated for their
in-vitro antifungal activity against Candida albicans. Out of 10 compounds, all of them showed antifungal activity
in the range of 1000 wg/ml to 10 ug/ml. All the compounds are found active against the said fungus. The promising
results are in support of the fact that the compounds are w?rth to be optimized for some novel drugsin future. The

newly synthesized compounds wer e characterized using IR, H-NMR.
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INTRODUCTION

An important class of compounds having anticaneerjtumor, antiviral and antifungal activity cortsisof
substituted s-triazine derivatives. These compolred® been used in the treatment of depressiomamce gained
considerable significance. These are valuable basesstrogen receptor modulatfdifsand also used as bridging
agents to synthesize herbicides and in the pramluaf drugs or polymefg].s-Triazine derivatives represent an
important class of compounds due to their potertiialbe biologically active. They are known to beti-an
protozoal§3] anticancer ageri4], estrogen receptor modulatf8s antimalarialgs-7], cyclin-dependent kinase
modulatorg§8], and antimicrobia[®]. It has been reported that s-triazine derivatiaes used as templates for
molecular imprintin§l0] and for the construction of three-helix bundletpig11].Triazines are a class of nitrogen
containing cyclic compounds having remarkable tl@ramd chemical stabilitigs2]. Their unusual properties make
them uniquely suitable for several specialized igpfibn in the field of Material and Biomedicaliextces. The
delocalization of electron in the ring has beelizdtil in the preparation of special polyfi3-15], herbicided,16-
17] and antiviral, antifungal and anticancer agg®s In particular, numerous 1,3,5-s-triazine derivagistill have
unexplored pharmacological properties. Many s-tni@zderivatives have attained significance in adrice as
herbicides and fungicides, including simazine (Bah4,6-bis (ethyl amino)-s-triazine), Atrazine-¢Bloro-4 ethyl
amino-6-isopropyl amino-s-triazine), and others19%5, Gysin and co-workers discovered the phytotard plant
growth regulating properties of a series of amieawdtives of triazines (Gast et al., 1955,195820]. Ured21]
and thiouref22] of different aryl amines are associated with aemidnge of pharmacological activiti23] and
anti-inflammatory24]. In this paper we present the synthesis, chataatmn and antifungal activity of the tri-
substituted-1,3,5-triazine derivatives.
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MATERIALSAND METHODS

Melting points were determined by open glass capillmethod and are uncorrected. The structureshedet
compounds have been confirmed from spectral arsaliys FTIR,"H NMR (400 MHz).

The triazines described were synthesized startong £yanuric chloride (2,4,6-trichloro-1,3,5-trine) and different
nucleophiles . The chlorine atoms of cyanuric ddercan be replaced successively by substitutecoor

substituted different amino groups. The nucleophdan selectively displace the different chloribgscontrolling

the reaction temperature.
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WHERE R; ,R;and R; are given in below table.
Table 1: Various Substituted compound
Compound R1 R2 R3
la. Benztriazole Cyclohexyl amine (Thiourea of piubine)
1b Benztriazole Cyclohexyl amine (Thiourea of dtHine)
1c Benztriazole Cyclohexyl amine (Thiourea of gtiftine)
1d Benztriazol Cyclohexyl amin (Thiourea of -chloro aniline
le Benztriazole Cyclohexyl amine (Thiourea of psiline)
1f Benztriazole Cyclohexyl amine (Thiourea of imo aniline)
2a Benztriazole Benzimidazole (Urea of p-chloriirae)
2b Benztriazole Benzimidazole (Urea of p-fluordiar)
3a Dicyclo hexyl aminel Mono ethanol amine —
3b Dicyclo hexylamine | N-methyl piperazin | -

Step - 1: Preparation of 2-substituted-4,6-dichloro-1,3,5-triazine: To a stirred solution of cyanuric chloride in
acetone at 0% was added a solution of amine in acetone in dvise fashion. After addition is complete, the
reaction mixture was stirred for 2 hrs. Sodium Hicaate (10% aq) solution was added to neutraligé évolved
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during the reaction. Finally the contents were pduinto crushed ice. The solid separated out wesdd, wash

with water dried and recrystallised from suitatbé/ent.

Step - 2 Preparation of 2,4-disubstituted-6-chloro-1,3,5-triazine:
Amine was added slowly to 2-substituted-4,6-dictir3,5-triazine in acetone with constant stirnivithin 2 hours
at 27-50C temperature. Sodium bicarbonate (10%agq) solutias added to neutralize HCI evolved during the
reaction. Finally the contents were poured in teshed ice. The solid separated out was filteredhes with water,

dried and recrystallized from suitable solvent.

Step 3: Preparation of Trisubstituted-1,3,5-triaziene:
Amine was added slowly to 2,4-di-substituted-6-cbi,3,5-triazine in acetone with constant stirringhin 4
hours at refluxed temperature. Sodium bicarbo(H@&6aq) solution was added to neutralize HCI ewblgaring
the reaction. Finally the reaction mixture was edoand poured in to crushed ice. The solid sepadraut was
filtered, washed with water, dried and recrystafliZrom methanolic and ethanolic water solution.

Table2: Analytical Data

Compound

Yield

No M.P. (%) M.F. IR (in KBr) cm™ 1H NMR CDCl3 (8, ppm)
- 1618 (C=N),1410 (C=S) | 7.10-7.80 (m,Ar-H),3.69(Aryl NH),7.90,7.88 (Long
1a 92-94C | 7118|  GHaNsS | 1350 (CN) 1290 (C-NH)| NH),2.39(s,3H).1.30-1.50 (m.11H)
- 1624 (C=N),1429 (C=S) | 7.19-7.78 (m,Ar-H),3.69(Aryl NH),8.10,7.95 (Long
1b 110-112C | 6540 | GaHasNoS 1310 (C-N), 1286 (C-NH)| NH),2.41(s,3H),1.20-1.45 (m,11H)
- 1616 (C=N), 1419 (C=S) | 7.05-7.76 (m,Ar-H),3.59(Aryl NH),8.25,7.98 (Long
lc 96-98'C | 70.25|  GaH:NoS | 1359 (Cn). 1286 (CNH)| NH).2.45(s,3H).1.24-1.38 (m. 11H)
- 1610 (C=N), 1396 (C=S) | 7.15-7.60 (m,Ar-H),3.68(Aryl NH),7.96,8.18 (Long
1d 85-87C | 72.20| GHaNoSCI | 1300 (S Ny 1200 (C-NH)| NH).2.38(5,3H),1.29-1 47 (m,11H)
- 1604 (C=N),1411 (C=S) | 6.98-7.75 (m,Ar-H),3.66(Aryl NH),8.14,8.25 (Long
le 94-96C | 70.10|  GHzONsS | 1350 (C Ny 1202 (C-NH)| NH).2.30(s.3H).1.15.1.38 (m.11H)
1612 (C=N), 1406 (C=S)
7.02-7.85 (m,Ar-H),3.60(Aryl NH),8.28,8.18 (Long
1f 178-180°C | 68.80| GHxNeSBr | 1303 (C-N), 1412 (CH
NeD_ 586 Br) NH),2.45(s,3H),1.08-1.34 (m,11H)
2a 160-162C | 67.20| GHONGCl | 1573 (o 0 ) | 6.92-7.73 (m 12H,Ar-H).7.98,8.54(Long NH)
2b 158-160C | 67.40 | GHONF | 1000 Eg_:,\%)'loso (AF) | 6.98.7.75 (m,12H,Ar-H),8.28,8.44(Long NH)
1578(C=N), 1340 (C-N) ] - ]
3a 153-158C | 68.35| GiHaNsOCI | 3259 (-OH), 501.5(Ar-Cl) 13'0729_13;3;361(?2#)0'*) » 1.57 -1.66(t3H) 4.21  (-OH)
1530 (CNH) 3.79-3.81(t,
i 166167 | 6870 Gl | 1619 (C=N), T327(C-N) | 103L83(m,10),2.75 (53H —GH 2.93-3.79 (m4H)

504.4 (Ar-Cl)

, 4.07-4.57(m,4H)

The antifungal activity of the above synthesizethpounds were screened agausstdida albicans

Table 3: Antifungal Screening of 2,4,6-trisubstituted-1,3,5-triazine

Compound | 1000 pg/ml | 100 pg/ml | 10 pg/ml
la + ++ ++
1b + ++ ++
1c + + +
1d + + ++
le + ++ ++
1f + + ++
2a + + ++
2b + + +
3a + + ++
3b - + +

- Highly active
+ Active
++ Less active
+++ Leastactive
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RESULTSAND DISCUSSION:

In the series of ten compounds the compounds 2ibly{hexyl amino)-4-N-(Methyl piperazine)-6-chleig3,5-
triazine is highly active which has the potentiabe used as antifungal lead in future.
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