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ABSTRACT

Owing to great importance of coumarins in their versatile biological behaviour, novel series of coumarinswere
synthesized and cytotoxic study was conducted. Comparative antibacterial screening was performed with the
existing series of coumarins which were synthesised from traditional method. Propargyloxy coumarins reacted with
different azide derivatives in acid catalysis to yield triazolated coumarins. Reaction progress was monitored by
TLC. The synthesised compounds were characterized by IR, H NMR, C** NMR, ESIMS and Elemental analytical
data.
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INTRODUCTION

Coumarins are biologically active class of the dlawids. These were first isolated by Vogel from étéraction of
‘Tonka beans’ Dipteryx Odorata/ Coumarona odorata) in 1820. The termCoumarin’ was generated from its first
origin plant i.e.,.Coumarona odorata. It was further identified in a large number fagsl of plants. The coumarin
nucleus corresponds to benzgyrone or M-1-benzopiran-2-one whose systematic nomenclata® established
by IUPAC".They have been showing versatility in effectivelbgical activities including anti-bacterial actyi™”;
anti-cancer activity % anti-HIV activity ***"; anti-inflammatory and antioxidant activitf&$®. Such importance of
coumarins led to the development of many synthetithodologies include Perkin reactiéh *> Knoevenagel

reactio*?* Reformatsky reactioff; Wittig reactiori*>*
MATERIALS AND METHODS

4.1.Chemicals and Instruments:

All the melting points were determined in open Hagies, using Boitus melting point apparatus, esgsed irfC.
The IR spectra of the compounds were recorded anagizu IR Affinity FTIR Spectrophotometer using Kaiscs
and the values are expressed in “cithe H NMR and C°NMR spectra of compounds were recorded on Bruker
AMX 400 NMR spectrophotometer using TMSand DMSGQCaasnternal standards respectively and the values a
expressed in ppm. The elemental analyses of th@conas were recorded on Elemental VARIO EL I

Cytotoxic analysis was conducted by MTT-micro crétl tetrazolium assay method. Antibacterial agtivitas
conducted by Cup Plate agar diffusion method.

4.2. Synthetic procedures:

4.2.1. Synthesis of ‘7-propargyloxy coumarin’Equimolar quantities of 7-hydroxy coumarin, praparbromide
and potassium carbonate were dissolved in 10 mtefone. The reaction mixture was refluxed fors6amnd poured
in crushed ice. Precipitate was filtered, dried esatystallized from absolute alcohol.
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4.2.2. Synthesis of ‘7-((1- (2, 3, 4-trimethoxybenzyl)-1H- 2, 3-triazol-4-yl) methoxy)-2H-chromen-2-
one’:Equimolar quantities of 7-propargyloxy coumarin,(akidomethyl)-2,3,4-trimethoxybenzene, CuS@.1
mmol) and Sodium ascarbate (0.15 mmol) were chamgethe solution of t-Bu.OH/KD (8 ml 1:1). Reaction
mixture was stirred well for 12 hrs at 55-8D. The progress of reaction was monitored by TLslhgin-hexane and
ethyl acetate with the ration of 7:3. Then mixtuwas poured crushed ice. PPT was filtered, driedpanidied by
column chromatography.

X= K2CO3, Acetone, 5hrs reflux. Y= t-butanol, per chloric acid, stirring 12 hrsat r.t.

Second set of coumarins were synthesised frontiwadl procedure [36].

HO. @) (0]
2,4,6-TRIMETHYL PYRIDINE 0, o o

CH,

4.2.3. Spectral Studies:

5a) 7-((1- (2, 3, 4-trimethoxybenzyl)-1H-1, 2, Biazol-4-yl) methoxy)-2H-chromen-2-one
Solidm.p.185-187°CIR (neat): v nax, 1613, 1463, 1214, 1127, 1004, 836, 742, 666, B2NMR o: 7.63(d, 1H,
J=9.06, Hz ), 7.60 (s, 1H), 7.35(d, 1H,= 9.06, Hz ), 6.95- 6.9(m, 2H), 6.50 (s, 2H), 6(@71H, J= 9.8, Hz
)5.47 (s, 2H), 5.26 (s, 2H), 3.84(s, 3H), 3.826(d); C'*NMR: 50.5, 50.6, 60.7, 60.5, 102.3, 104.7, 112.5,@,13.
113.5, 125.5, 129.2, 130.1, 140.5, 150.5, 160.8mehtal analysis: C22H21N306; Calculated: C, 62415.00;
N, 9.92; O, 22.67; Found: C, 62.44; H, 5.03; N090, 22.64ESIMS: m/z 423(My".

5b) 7-((1-(4-isopropylbenzyl)-1H-1, 2, 3-triazol-44) methoxy)-2H-chromen-2-one

Solid, m.p.190-192°CIR (neat):vma3853, 3610, 3140, 2925, 1638, 1605, 1511, 1443),1PB78, 1011, 771, 667.
H! NMR ¢: 7.62 (d, 1HJ = 10.05, Hz), 7.57 (s, 1H), 7.327 (d, 1Hs 8.22. Hz), 7.28-7.20 (m, 4H), 6.91 (s, 2H),
6.26 (d, 1HJ = 10.05, Hz), 5.51 (s, 2H), 5.23 (s, 2H), 3.84{4),2.97-2.8 (m, 1H), 1.24 (d, 6K = 6.40, Hz);"*C
NMR 160.7, 160.5, 155.1, 149.2, 142.8, 131.0, 1284%4,7, 126.7, 112.8, 112.4, 112.2, 101.5, 61.8,,53373,
23.3; Elemental analysis;»$£H,; N3 Os. Calculated: C, 70.38; H, 5.64; N, 11.19; O, 12F&ynd: C, 70.36; H, 5.62;
N, 11.16; O, 12.81ESIMS: m/z 375(M)".

5c)4-phenyl-7-((1-(2,3,4-trimethoxybenzyl)-1H-1,2;&iazol-4-yl)methoxy)-2H-chromen-2-one

Solid, m.p.195-197°AR (neat):vya2923, 1726, 1629, 1442, 1255, 1220, 1169, 1011, 702, 603:H' NMR o:
7.76 (s, 1H), 7.75-7.71 (m, 1H), 7.73 (dd, D 8.31, 1.51 Hz), 7.6 (s, 1H), 7.50 (m, 1H), 7.4877(m, 3H), 6.97-
6.92 (m, 2H), 6.51 (s, 2H), 5.47 (s, 2H), 5.262(d), 3.84(s, 3H), 3.82 (s, 6HYC NMR: 46.8, 52.5, 73.2, 113.4,
120.6, 121.3, 126.3, 128.6, 140.8, 142.8, 143.8,314152.9, 161.7Elemental analysisC,g H,g N3 Og; Calculated:
C, 67.33; H, 5.04; N, 8.41; O, 19.22; Found: C387H, 5.06; N, 8.43; O, 19.2&ESIMS: vz 498 (M)*, ESIMS:
m'z 499(M)".

5d): 7-((1-(2, 4-dichlorobenzyl)-1H-1, 2, 3-triaze#-yl) methoxy)-3-chloro -4-methyl-2H-chromen-2-one

Solid; m.p.- 180-183CIR (cm™):3745, 2924, 1633, 1608, 1444, 1242,1182, 1125, 1062, 6664'NMRJ:
2.37(S,3H), 6.26(S, 2H), 6.44(S,2H), 6.13(S,1H»16S,2H), 6.90(S,1H), 6.94(d,1H, J= 9.1), 7.49(d, 3= 9.14),
7.61(S,1H),C** NMR: 23.8, 54.8, 62.2, 101.9, 112.6, 113.3, 127.7,2,228.8, 131.4, 143.2, 149.7, 155.5, 161.0,
161.20;Elemental analysisC,y Hi4 Clz N3 Os; Calculated: C, 53.30; H, 3.13; Cl, 23.60; N, 9.8 10.65; Found:
C, 53.32; H, 3.11; Cl, 23.63; N, 9.33; O, 10.E5IMS: m/51 (M)".
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5e:7-((1-((furan-2-yl) methyl)-1H-1, 2, 3-triazol-4yl) methoxy) -4-phenyl-2H-chromen-2-one.

Solid, m.p193-195°CIR (cm™): 3744, 3017, 1629, 1441, 1397, 1255, 1215, 1011, 867;H* NMRJ: 7.64(d,
1H, J=9.06, Hz ), 7.62 (s, 1H), 7.31(d, 1H,= 9.06, Hz ), 6.95- 6.9(m, 2H), 6.52 (s, 2H), 6(85 1H), 5.47 (s,
2H), 5.26 (s, 2H), 3.84(s, 3H), 3.82 (s, 6H), 2A$33H);C**NMR: 20.7, 50.2, 50.5, 60.3, 61.3, 102.7, 104.4, 112.6
113.5, 113.8, 125.5, 129.2, 130.2, 140.4, 150.8,4 &lemental analysis:C,3 H,3 N3 Og; Calculated: C, 63.15; H,
5.30; N, 9.61; O, 21.94; Found: C, 63.13; H, 51825.58; O, 21.96ESIMS: m/z. 398 (M)'.

Spectral data of second series (8a-8d) of the cangmwas concordance with the literattte

5. Biological evaluation:

5.1. Cytotoxic analysis:

Cellular viability in the presence of test composineas determined by MTT-micro cultured tetrazoliassay. The
cells seeded to flat bottom 96(10000cells/100ull wiates &cultured in the medium containing 10%use and
allowed to attach and recover for 24 hours in aidurhamber containing 5% CO2.

MTT (3-(4, 5-dimethylthiazol-2yl)-2,5diphenyl tealium bromide; sigma Catalog noM2128) was disswlire
PBS at 5mg/ml and filtered to sterilize and remawamall amount of insoluble residue present in MTT.

Different concentrations of compounds were addethéocells. After 48 hours, stock MTT solution (f)Owas
added to the culture plate .Cells were again ke@®2 incubator for 2 hours. After incubation 1@FUMSO was
added and mixed.

The absorbance was read at 562nm in a plate reddes. results were represented as percentage of
cytotoxicity/viability. All the experiments were éd out in triplicates. From the percentage dbtyxicity the IC
-50 value calculated. Media used was MEM CatalogWi643.

DPBS Catalog No D5652.

1X antibiotic solution of 100X Catalog No A5955.

1% Sodium pyruvate Catalog No0.S8636.

1% Non-essential amino acids Catalog No M7145.

10% Fetal bovine serum Catalog No F2442.

DMSO Catalog No D5879.

Trypsin-EDTA solution (0.25%, 2.5 g porcine trypsind 0.2 g EDTA) Catalog NoT4049.
Trypsin-EDTA solution used for detaching cells aigrsub culturing process.

5.2. Anti-bacterial activity:

All the prepared compounds were tested for the-lzantierial activity against Staphylococcus aurgBs+{/e),

Bacillus Subtilis (G +Ve) and Escherichia Coli (8e). The activity was done by Cup Plate agar diffasnethod
%, The cups of 10 mm diameter in the agar mediaasbreth the microorganisms were prepared usingeglest
borer.

0.1 mL of inoculums (of 10 CFU / mL population paeed from standardized culture, adjusted with peptwater)
were spread on the agar plate by spread plateitpehn

0.1 ml of sample solutions and standard were atiéte cups with micro pippete.

Effective diffusion conditions were maintained he test compounds and standards by keeping adiguat3-8C in
refrigerator. Then they were incubated al@#/-1°C for 24 hrs. It was found that the presence oihitefzones of
inhibitions around the cup which indicates antitbaal activity. The DMSO was run as control whighs used as
solvent for the sample compounds.

Preparation of nutrient medium:

The all ingredients-Nutrient agar 2%; Beef extrhd%i; Peptone 1%; NaCl 0.5 % - were weighed accyratet
added to the 10 ml of distilled and sterilized waliéhis mixture was heated on water bath for 30smuap to clear
solution was found. This nutrient media was steili in autoclave at 12C at 15 psi.

The zone of inhibitions in mm were found for alhgeounds and compared.

RESULTS AND DISCUSSION
The complete synthetic work was well performed wighy good to excellent yield i.e., 75-90%. IR siat around

1214 cm-1, confirms ether linkage in benzpyrong.riSignal at around 1125 cm-1 is due to -N=N- shieig
vibration in triazole ring. Signal at around 16a@"confirms the carbonyl group in ring system.
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H' NMR chemical shift shows signal at around 5.5 tluenethylene protons; signal around at 7.5 duedmatic
proton of triazole ring. & NMR chemical shifts at 140 due to aromatic ‘C’; &@e to methylene bridged ‘C’ s of
triazole ring and at 160 due to carbonyl carbon.

4™ and %' compounds show poor cytotoxic activity', 2" and 3 compounds show moderate to good activity in
different doses. Compound 1 is found to be moriwaett its higher concentration.

Antibacterial activities of new set of compounds aroderate to good. New set of compounds showedsalegual
potency with the existing set of compounds. HowewEr compound showed highest potency among all the
synthesized compounds.

Table 1Data of synthesized compounds:

S. m.p. Yield
No. Structure of Compound IUPAC Name M.Wt. o %
O. o. o
oy LT
5a RS Z N = 7-((1- (2, 3, A4-trimethoxybenzyl)-1H-1,2, 3-triazblyl) 243 185— 85
/O@N\N methoxy)-2H-chromen-2-one 187
5 ([/N Z 7-((1-(4-isopropylbenzyl)-1H-1, 2, 3-triazol-4-ybnethoxy)- 375 190- 82
: N—1 2H-chromen-2-one 192
O O. o
o oy //NO/\Z 4-phenyl-7-(1-(2,3 4-trimethoxybenzyl)  1H-12.8ol4- | o0 | 195- [ o
O@Nw Ph yl)methoxy)-2H-chromen- 2-one 197
Ve
O o
54 cl (( © 7-((1-(2, 4-dichlorobenzyl)-1H-1, 2, 3-triazol-4}yinethoxy)- 450 180- 85
cl Nerl ~ el 3-chloro -4-methyl-2H-chromen-2-one. 183
o 0._0O

7-((1-(2,3,4-trimethoxybenzyl)-1H-1,2,3-triazol-4y 193-

o A Z
Se @\/N,@N methoxy)-4-methyl-2H-chromen-2-one 399 195 76
s

o ° 230-

8a 6-methyl-2-phenyl-8H-chromeno[8,7-d]oxazol-8-one 727 234 63
_=
. o ) Lo 246-
8b \i:;j/ 2-(4"-nitrophenyl)-6-methyl-8H-chromeno[8,7-d]oxadBone 200 248 75
/

2-(4’-bromophenyl)-6-methyl-8H-chromeno[8,7-d]ox&8e 253-

8c e . . one 356 255 62
/

ad o o 2-(3', 4’-chlorophenyl)-6-methyl-8H-chromeno[8,7edazol- 201 220- 70
8-one 223
/

Table 2 Cytotoxic Activity

Compound % Growth of Inhibition
10 yM | 50 uM | 100 pM
1 25.72 37.27 43.25
2 19.48 21.33 23.53
3 21.93 32.55 39.46
4 - 2.78 7.32
5 - 5.65 8.36
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Table 3 Anti-bacterial activity

Concentration Zone of inhibition(mm)
Compound pg/ml S. aureus| B. subtilis| E. coli
1 500 8 6 7
1000 12 11 15
2 500 9 7 5
1000 15 13 17
3 500 10 9 10
1000 14 17 12
4 500 19 16 18
1000 27 21 23
5 500 11 8 9
1000 19 15 14
6 500 9 11 13
1000 17 15 18
7 500 16 16 18
1000 18 17 19.5
8 500 14 10 16
1000 20 20 21
9 500 15 12 16
1000 21.75 22.28 24.43
Amoxicillin 500 27 24 28
1000 30 28 36
CONCLUSION

In conclusion, Click chemistry is more applicalbdeetstablish triazole at alkynic bond. We applieid thethod to
Propargyloxy coumarins. Yields are very good. Soohethe compounds are very good at anti-bacteria@ an
cytotoxic activities.
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