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ABSTRACT

A series of s-triazine based chalcones have been prepared by the Claisen-Schmidt condensation. Chalcones have
characteristic 1, 3-diaryl-2-propen-1-one backbone skeleton. Changes in their aryl rings have accessible a high
degree of variety that have proven useful for the development of new medicinal agents with improved potency and
lesser toxicity. A convenient method for the synthesis of biological active triazine based chalcones using triazine
ketone and subgtituted benzaldehyde in dry methanol has been done. The structures of the compounds were
confirmed by spectral data (IR, *H NMR and Mass spectroscopy). The synthesi zed compounds were studied for their
antioxidant and anti-diabetic activity.

Keywords: Antioxidant, Anti-diabetic activity, Cyanuric chide, 2-chloro-4,6-dimethoxy-1,3,5-triazine,
substituted benzaldehyde, Triazine chalcone.

INTRODUCTION

Recently, 1, 3, 5-triazine derivatives are usefxtielssively as biophores due to their structuralilaiity with
naturally abundant heteroaromatic component. TBg4riazine core is also of particular interestambinational
chemistry approach due to its synthetic accessibilsing cyanuric chloride, three chlorine atoms carrdplaced
by alcohol, amine, other reagehfshe chalconemoiety is well know biologically active motif.

The Striazine core containing chalcones have their @igmificance in heterocyclic chemistry due to theivn
superior biological activit}:*® They found to be valuable as local anaesthietintibacteriaf;’” antimaleriaf™°
antiprotozolic™*? antituberculaf? anticancer?*® antifungal activity:>!’ The chemistry of chalcones have been
recognized as a significant field of studyThe usefulness of manipulating the triazine sddffand its varied
biological activity have promoted us to synthedii&zine chalcones in order to study their biolagj@ctivity.

The a, B unsaturated carbonyl compound is the main stractamponent in various naturally occurring and
biological essential substanc8s.Various methods are available for the preparatbrchalcones. The most
convenient method is the Claisen-Schimdt condemsati which arylmethylketone react with aryl alddbyin
equimolar quantities in the presence of alcohdkala It is well know that most of natural and syntheti@lcones
are highly active with medicinal and pharmaceutagplications.*®
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In view of above benefits there is the scope fothier studies on chalcones, We herein report soonelririazine
based chalcones derived from triazine ketones abdtituted benzaldehyde. The synthesized compourle
characterized by IR®'HNMR, Mass spectral analysis. The synthesis ofrinegliate and target compounds was
accomplished as per steps illustratedsohemel The first step comprises the formation of 2-cbidr 6-
dimethoxy-1, 3, 5-triazin8 in very good yield by the nucleophilic displacemehtwo chlorine atoms of cyanuric
chloride1 by methoxy anion from methan@l The synthesis of compoukdwvas achieved by the reaction between
compound3 and 4-aminoacetophenonrkin dry acetone at 80-98C for 8 hr. Sebsequient coupling of the
compoundss with the various aromatic aldehydé@sinder basic condition (40% NaOH) in dry metharaVent at
R.T. gives rise to the corresponding triazine obiads {a-l). The reaction proceeded in good yield. The stofdly
antioxidant activity was undertaken by diphenylgiicydrazyl (DPPH-) radical scavenging method anddiabetic
activity were investigated by non-enzymatic haerbigl glycosylation method. Finally, we wished tgativer the
novel bioactive compound from the most powerful@tiant, hypoglycemic compounds.

Scheme 1: Synthesis of Some triazine based chaies.
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7b = 4-benzyloxy 7h = 3-Methoxy
7c = 2-chloro 7i = 3,4-difho
7d = Acetal 7j = 4-fluoro
7e = 2-chloro-3-methyl 7k = 3-fluoro
7 f = 4-Methoxy 71 = 3-trifluorathoxy

RESULTS AND DISCUSSION

The compound was prepared by reaction of cyanuric chlorddé.1 mol) with sodium bicarbonate (0.2 mol) in
methanol and water to form 2-chloro-4, 6-dimethdxy8, 5-triazine (CDMTQR. Further, compouna react with 4-
amino acetophenong in presence of dry acetone to give the compobn8ubsequent condensation of triazine
ketone5 with various aromatic aldehydg in presence of dry methant@d to compound’a-l. The structure of
synthesized compounds was assigned on the bafts ' NMR, mass spectral data and elemental analysis.

The IR spectrum of compoungia-| shows the characteristics absorption band at 1630-1650 cridue to

carbonyl (C=0) group. ThH#HNMR of compoundZa-I showed doublet at 6.80-6.90 ppm due to —~CO-CH=+
doublet at 7.98-8.05 ppm due to Ar-CH=CH- whichfawom the presence of chalcone moiety.
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Antioxidant activity: By DPPH method, percentage inhibition was calculatedi @mpared with the percentage
inhibition of standard (Ascorbic Acid). By this rhed 7b, 7c, 7d, 7k, 71 showed highest antioxidantivily and
compounds 7a, 7f, 7g, 7h, 7i,7j showed moderate@adant activity while other compounds showed Tew
antioxidant activity.

Antidiabetic activity: From this method it was showed that triazine chadsore, 7i, 7j, 7k, 7 had moderate anti-
diabetic activity while other compounds showed7ig,7c, 7d, 7f, 7g, 7h low antioxidant activity.

1.3 Experimental Section

The cyanuric chloride, 4-aminoacetophenone andtisutesl benzaldehyde were purched from Sigma Aldric
chemicals Pvt. Ltd, Mumbai, India. All melting ptshwere determined by open capillary method and are
uncorrected. The solvent were reagent grad and hwiniecessary were purified by either distillation or
recrystallisation before use. The IR spectra weoended with a nexus 470FT-IR spectrophotometee."HINMR
spectra are recorded in DMSQ@h a Bruker DRX-400 MHz. The chemical shift ipeessed i unit and TMS as
internal reference. The Mass spectra were obtanetkol-SX-102(FAB) spectrometer.

General procedure for the Synthesis of Triazine cHaone (7a-l).
It was prepared in the following three steps.

Step-I

1.3.1. Synthesis of 2-chloro-4, 6-dimethoxy-1, 3, 5-triaae (2):

Cyanuric chloridel(18.5 g, 0.1 mol) was dissolved in 60 ml methahaind 5 ml water in a 250 ml round bottom
flask and sodium bicarbonate (16.8 g, 0.2 mol) added slowly in reaction mixture at room tempemtdihen, the
reaction mixture was refluxed for 30 minutes utité evolution of CQwas stopped. The contents were poured onto
ice cold water and filtered. The white shiny sgitduct3 was obtained and recrystalised from dichloromethan
dried in desiccators.

Off white shiny solid, Yield13 g (74%); M.P: 74-7& ; *H NMR (400 MHz, DMSOd; ) § ppm:d = 4.05 (s, 6H,
of two -CH) ; MS (70 eV):mVz (%) = 175.67 [M, 78%)], Anal. Calcd for @HsCIN3O,: C, 34.20; H, 3.44; N, 23.93
%. Found: C, 33.98; H, 3.34; N, 23.70%.

Step-Il

1.3.2. Synthesis of 1-(4-(4,6-dimethoxy-1,3,5-triez2-ylamino)phenyl)ethanone (5):
4-Aminoacetophenon# (1.35 g, 0.01 mole) and compouddl1.75 g, 0.01 mole) were dissolved in dry acette
ml). The reaction mixture was refluxed for 8 hr.téf completion of reaction, which is confirmed dintlayer
chromatography ,reaction mixture were poured ingowater. The sodium carbonate solution (0.005NnlL&vater
)was added to nutralised HCI generated during coseteon.The solid seprated was filtered, washed witer,
dried and purified by ethylacetate and hexane t@ge producb.

Off Light Brown solid, Yield:76%; M.p: 205-207C ; IR (KBr) 3366( NH- stretch),1660(-C=0), 804(MN&= stret in
striazine) cm'; *H NMR (400 MHz, DMSOds ) & ppm:d = 3.92 (s, 6H, of two -OCH 2.45 (s, 3H of -COCH)

,7.80-8.05 (m, 4H of Ar-H), 10.45 (s, 1H of Ar-NH WS(70 ev):m/z (%) = 274.28 [M, 78%)], Anal. Calcd for
C13H14N4O5: C, 56.93; H, 5.14; N, 20.43 %. Found: C, 56.805H8; N, 20.17%.

Step-lll

1.3.3. Synthesis of (E)-1-(4-(4,6-dimethoxy-1,3,8ezin-2-ylamino)phenyl)-3-(3,4-dimethoxyphenyl)prgp-2-
en-1-one. (7a):

Compound5 (2.74g, 0.01 mole) was dissolved in methanol (49 anid 3,4-dimethoxy benzaldehyée(1.66g,
0.01mole) was added with constant stirring at rdemperature for 30 minute, then sodium hydroxid@g4w/v)
was added to reaction mixture which was againestiat R.T. for 16 hr. The progress of reaction masitored by
TLC. After completion of the reaction, crushed was added in the reaction mixture and nutraliset WCl. The
product seprated was filtered, washed with watéeddand recrystalised from ethanol to get puralpeo 7.

Similarly remaining compoundb?l were prepared.
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Characterization data for compounds (7a-I) are give as follows.
(E)-1-(4-(4,6-dimethoxy-1,3,5-triazin-2-ylamino)phayl)-3-(3,4-dimethoxyphenyl) prop-2-en-1-one (7a):
Nature : Off pale yellow solid; M. F.,@4,,N,Os;Yield:75% ; M.p. 110-112 °C; IR (KBr ct}) : v = 3340 (N-H str.
in 2° amine), 2836 (C-H str. in aromatic ring), 1629%@3 str. in aromatic ring ), 1234 (C-O-C Ether)98C-N-
str. in s-triazine) ciy *H NMR (400 MHz, DMSOdg) & ppm:d = 3.99(s, 6H, -20CHlin s-triazine), 3.95 (s, 3H,
m-OCH), 3.97 (s, 3H, p-OC¥), 7.02(d,J= 12 Hz, 2H, Ar-H), 7.38-7.40( dd) = 12 Hz, 2H, Ar-H), 7.54( s, 1H,
Ar-H), 7.78-7.76( d,J = 8.1 Hz, 1H, Ar-H), 7.82( d,J = 8.1 Hz, 1H, Ar-H), 7.96(d,J = 7.8 Hz, 1H of —CO-
CH=CH-), 8.23 (dJ = 7.8 Hz, 1H of Ar-CH=CH-), 10.45 (s, 1H, -NH) ; MS (70 eWyz : 422.16 [M, 100%],
Anal. Calcd for G,H,,N4Os: C, 62.55; H 5.25; N, 13.26. Found: C, 62.38; 85N, 13.13 %.

(2E)-1-(4-(1,2-dihydro-4,6-dimethoxy-1,3,5-triazin2-ylamino)phenyl)-3-(4-(benzyloxy)  phenyl)prop-2-efl-

one (7b):

Nature : Off pale yellow solid; M. F.H,,N4O,;Yield:75% ; M.p. 116-118 °C; IR (KBr ¢ :v = 3335 (N-H
str. in 2 amine), 2830 (C-H str. in aromatic ring), 1626%@3 str. in aromatic ring ), 1250 (C-O-C in ethed®4

(C-N- str. in s-triazine) cifi *H NMR (400 MHz, DMSO¢dg) & ppm:d = 5.18( s, 2H, -OCHAYr), 3.88 (s, 6H, -
20CHg), 7.0-7.90 (m, 13H, Ar-H ), 7.96 (d,= 7.8 Hz,1H of —-CO-CH=CH), 8.18(dl = 7.8 Hz, 1H of Ar-CH=CH-
), 10.12 (s, 1H, NH-) ; MS (70 e\jvz : 468.18 [M, 100%)], Anal. Calcd for §H,,N,O,: C, 69.22; H, 5.16; N,
11.96. Found: C, 69.08; H, 5.11; N, 11.83 %.

Characterization data for compounds (7c):

Nature : Off pale yellow solid; M. F.4H;/N,OsCl;Yield:73% ; M.p. 118-120 °C; IR (KBr ct) : v = 3333 (N-H
str. in 2amine), 2825 (C-H str. in aromatic ring), 1600 (<8EH- str. in aromatic ring ), 1645 (-C=0); 812 (G-N
str. in s-triazine) cft 'H NMR (400 MHz, DMSOds) & ppm:d = 3.98 (s, 6H, -20C#), 7.40-7.60 (m, 8H, Ar-H ),
7.98 (d,J = 7.8 Hz, 1H of -CO-CH=CH-), 8.20 (dl = 7.8 Hz, 1H of Ar-CH=CH-), 10.50 ( s, 1H, -NH); MS (70
eV) m/z: 396.10[M, 100%)], Anal. Calcd for &H17N4OsCl: C, 60.53; H, 4.32; N, 14.12. Found: C, 60.444H}5;
N, 14.03 %.

Characterization data for compounds (7d):

Nature : Off pale yellow solid; M. F.4H;gN,Os;Yield:72% ; M. p. 218-220 °C; IR (KBr c) : v = 3330 (N-H str.
in 2° amine), 2846 (C-H str. in aromatic ring), 16195 str. in aromatic ring), 1250 (C-O-C Ether); 8IDN-
str. in s-triazine) ¢t *H NMR (400 MHz, DMSOds) & ppm:d = 3.98 (s, 6H, -20CHin s-triazine), 6.10 (s, 2H, -
0O-CH,-0-), 7.0(ddJ = 12.36 Hz, 2H, Ar-H), 7.32(ddJ = 12.36 Hz, 2H, Ar-H), 7.65( m, 1H, Ar-H), 7.80( s, 1H,
Ar-H), 7.88(s, 1H, Ar-H), 7.95(d] = 7.8 Hz, 1H of —-CO-CH=), 8.16 (dl = 7.8 Hz, 1H of Ar-CH=), 10.40(s, 1H, -
NH); MS (70 eV)m/z406.14[M’, 100%)],: Anal. Calcd for §H;sN4Os: C, 62.06; H 4.46; N, 13.79. Found: C,
61.98; H, 4.20; N, 13.53 %.

Characterization data for compounds (7e):

Nature : Off Light yellow solid; M. F. §H1gN,OsCl;Yield:72% ; M.P. 110-112 °C; IR (KBr ¢ : v = 3350 (N-H
str. in 2 amine), 2850 (C-H str. in aromatic ring),1622(-Q=633 (-C=C- str. in aromatic ring ), 1239 (C@D-
Ether); 806 (C-N- str. in s-triazine), 786 (C-Qi.stmi’; *H NMR (400 MHz, DMSO¢g) & ppm:d = 2.40 (s, 3H of
—COCH,) 3.98 (s, 6H, -20CHlin s-triazine), 7.32-7.48 (m, 3H, Ar-H), 7.90-8.0, 4H, Ar-H), 8.08 (d,J = 7.8
Hz, 1H of —CO-CH=), 8.19 (d] = 7.8 Hz, 1H of Ar-CH=), 10.41 (s, 1H, -NH ) ; MS (70 e¥yz : 410.11 [M,
100%)], Anal. Calcd for gH;gN4OsCl: C, 61.39; H, 4.66; N, 13.64. Found: C, 61.204129; N, 13.43 %.

Characterization data for compounds (7f):

Nature : Off pale yellow solid; M. F.H,oN4O,;Yield:75% ; M. p. 140-142 °C; IR (KBr c) : v = 3330 (N-H
str. in 2 amine), 2843 (C-H str. in aromatic ring),1640 (@)=1632 (-C=C- str. in aromatic ring ), 1220 (C-GrC
ether); 807 (C-N- str. in s-triazine) ém*H NMR (400 MHz, DMSOdg) & ppm:d = 3.99(s, 6H, -20CH), 3.82 (s,
3H, P-OCH), 7.10-7.90 (m, 8H, Ar-H), 7.98 (d, 1H of -CO-CH®)18 (d, 1H of Ar-CH=), 10.47(s, 1H, -NH); MS
(70 eV)m/z : 392.06 [M, 100%], Anal. Calcd for §H,N,O,: C, 64.28; H, 5.14; N, 14.28. Found: C, 64.05; H,
5.09; N, 14.03 %.

Characterization data for compounds (79):

Nature: Off pale yellow solid; M. F. £H»N,Os; Yield:75% ; M.p. 112-114 °C; MS (70 e\z : 422.17 [M,
100%], Anal. Calcd for &H»,N4Os: C, 62.55; H, 5.25; N, 13.26. Found: C, 62.455H5; N, 13.13 %.
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Characterization data for compounds (7h):
Nature : Off pale yellow solid; M. F. gH,0N,O,;Yield:74% ; M.p. 138-140 °C; MS (70 ez : 392.16 [M,
100%], Anal. Calcd for GH»oN4O,: C, 64.28; H, 5.14; N, 14.28. Found: C, 64.155H4; N, 14.13 %.

Characterization data for compounds (7i):
Nature: Off pale yellow solid; M. F. gH.eN4OsF;;Yield:74% ; M. p. 144-146 °C; MS (70 eWy¥z : 398.13 [M,
100%)], Anal. Calcd for gH;6N4OsF,: C, 60.30; H, 4.05; N, 14.05. Found: C, 60.154t00; N, 13.98 %.

Characterization data for compounds (7)):
Nature : Off pale yellow solid; M. F. gH,/N,OsF ;Yield:74% ; M.p.129-131°C; MS (70 e\jvz : 380.10[M,
100%], Anal. Calcd for gH;,N4OsF: C, 63.15; H, 4.50; N, 14.73. Found: C, 63.054t34; N, 14.50 %.

Characterization data for compounds (7Kk):
Nature : Off pale yellow solid; M. F.gH:;N4OsF ; Yield:74% ; M.p.130-132°C; MS (70 e\jvz : 380.13[M,
100%], Anal. Calcd for gH;-N,OsF: C, 63.15; H, 4.50; N, 14.73. Found: C, 63.054126; N, 14.59 %.

Characterization data for compounds (71):
Nature: Off pale yellow solid; M. F. gH1/N,O4F5 ;Yield:74% ; M.p.148-150°C; MS (70 e\jvz : 446.14[M,
100%], Anal. Calcd for gH;,N4O4F3: C, 56.50; H, 3.84; N, 12.77. Found: C, 56.4431%6; N, 12.65 %.

1.4 Antioxidant Activity and antidiabetic activity:
The antioxidant and anti-diabetic activity was daseper literaturé:2°

Antioxidant Activity:

The antioxidant effect of triazine chalcones wagreted by free radical scavenging. To determirgefthe radical
scavenging activity, a 0.1mM solution of DPPH radlim methanol was prepared and 1ml of this satuti@as
added to 3 ml of the test material at differentammrations prepared in methanol (Huab@l., 2004). Solutions
were incubated for 30min at room temperature aed #bsorbance was measured at 517 nm. The degeditire
DPPH solution absorbance indicates an increaseedDPPH radical-scavenging activity. This activitygiven as %
DPPH radical-scavenging that is calculated in tipgaéion using DPPH solution as control. The obstidata for
screening are presented in Tables-1.

% DPPH radical scavenging = 1-[CA-SA/CA] x 100
CA - control absorbance
SA - sample absorbance

Table-1: Antioxidant Activity of triazine chalcones

Compounds Antioxidantl Antjdie}b_e;ic
% DPPH radical| % inhibition

7a 29.36 12.5

7h 49.1: 19.2

7c 56.4 15.12

7d 55.21 23.85

7e 23.22 29.27

7f 275 10.23

79 29.25 12.3

7h 27.4 10.20

7i 30.35 28.50

7 32.22 30.55

7k 38.55 32.56

71 45.30 33.22

ascorbic acid 72.25 NA

Alpha-Tocopherol NA 46.28

NA-Not applicable
In-vitro antidiabetic activity - Non-enzymatic glycosylationof haemoglobin assay :

The antidiabetic activitié5of Chalcones were investigated by estimating degferon-enzymatic haemoglobin
glycosylation, measuret® colorimetrically at 520 nm. Glucose (2%), haembiio(0.06%) and Sodium azide
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(0.02%) solutions were prepared in phosphate bff@t M, pH 7.4. The 1 ml each of above solutiors waxed.
The 1 ml of each chalcone solution (final conceidral0pug/ml) of prepared sample was added to above mixture
The mixture was incubated in dark at room tempeedior 72 hrs. The degree of glycosylation of haglobin was
measured colorimetrically at 520nm. Alpha-Tocophégiisolax) was used as a standard drug for asshg. %
inhibition was calculated as previously publishedtgcol. All the tests were performed in triplicaliehe observed
data for screening are presented in Tables-1.

CONCLUSION

In this work, a series of compounds comprisingSdfiazine based chalcone were successfully syrthdsising
Claisen-Schmidt condensation meth&triazine based chalcone provided a versatile tithapproach for the
synthesis of differently bioactive substituted zitee chalcones. The synthetic yields of the geedrairoducts
ranged from 69 to 75 % and their structures wetabished by spectral data (IR, NMR, and MS). Hinall of
synthesized compounds have been tested for thiaxadant and anti-diabetic activities. The anteint activity by
DPPH method was calculated and compared with thieepgage inhibition of standard (Ascorbic Acid).€eTh
synthesized compounds 7c, 7i, 7k, 71 showed higidste compounds 7b, 7d, 7j exhibit moderate ane th
compounds 7a, 7e,7f, 7g, 7h showed low antioxidativity. The anti-diabetic active compounds (7ie,7j, 7k, 71)
shared a common feature with substitution at pmsi2,3,4 of benzaldehyde ring, suggesting the fogmice of
substitution at this position for glucose uptakgvity. Additionally, compounds (7k and 71) withufbro substitution
at position 3 on benzaldehyde ring also showed gretential in reducing glucose medium concentratio
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