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Abstract

A simple and convenient route is described for the synthesis of a series of
benzimidazolechaleones (3a-3i) from benzimidazole-Z-cxbaldehyde and substituted
acetophenones by using microwave irradiation method. Chalcones had been synthesizing by
oonventioad way of heating which were taking a long fimo. To improve the yield and to
minimize the reaction time, Benzimidazolechalcones were synthesized by Microwave
irradiation method MWI) and elucidated on the basis of spectral analysis such as IR,
lliltnrlR, and Mass spectoscopy. Syathesized chalcones were shown the moderate to good
antibacterial and aatifungal activity against all used strains.

KEYWORDS : Benzimi d azsl e-2 -carbal dehyde,substitutedacetophenones,MW [,
Benzimidazolechalcones, Antimicrobi al activtty .

Introduction

There is growrng interest rn the pharmacological potentiai of natural products. Chalcones
(1,3-dtaryl-2-propen-1-ones) constitute an rmportant class of natural products belonging to the
flavonoid family having a wide spectrurn of bioiogrcal activities Chemically, they consist of open
chain flavanoids in u'hich the two aromatic rings are ioined by a three carbon u-B- unsaturated
carbonyl system. The presence of a reactive u, B unsaturated kelo function in chalcones is found to be

responsrble for ther antimicrobial activity t1l. Chalcones shotv antrbacterial, antiftrrgal, antitumor and
anti-rnflammatory properties. They are also intermediates in the biosynthesis of flavonoids, which are
substances wrde spread in plants and with an array of biological activities t2l.

Heterocychc compounds containing nitrogen have been described for their biological activity
against various microorqanisms. The indole unit is the key building block for a varietv of compounds.
wluch have crucial roles in the functions of biologically rmportant molecules t3'41. Chalcones present
great interest as compounds exhit'itrng antrmalarial, antifibrogenlc, anticancer, antitrichomonal,
antileishmanial and cytotoxic activities.

The flavonoid compounds are a group of natural products found rn fruits, vegetables, nuts,
seeds and flowers as well as in teas and are rmportant constiruent of human diet. They have been
demonstrated to possess antioxidant. antihvpertensive. anti-allergic. antinocicepatlve. tr"vpsin
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i

The'usage of micror,,,ave energy to accelerate orgThe'usage of micror',,ave energy to accelerate organic reactions is cf increasrng rnterest and
several advantages oyer conventional techniques t8'el' tn the earlier part of our research work we

synthesis of substrtuted 2-hydroxyaryl the microwave-induced Rermer-
reaction ll0l'Synthesis of molecule$, require a long time, can be aclleved
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conventionally and rapldly in a microwave oven. An attempt was made to synthesize coumarinyl
chalcones both by conventional and microwave method t11'121. kl one half of the centr.ry microwave
energ.v had been u$ed for the heati4g of food material. (Ra;en{ra S. Venna) but now the applicatio! e}f

microwave energy has been utilized in organic synthesis t131. In 1855, Robert Bunsen invented the

bumer which acts as energy source for heatrng a reaction vessel and synthesis of organic compound
by heating on bumer was become a traditionai method t1al. Therefore we thought worlhwhile to
svnthesize some new chalcones wlrrch mav shows higher antrmrcrobial activrtv.

Experimental
The melting points were recorded in open capillary and were uncorrected. IR spectra were

recorded usrng Perkin-Elmer FTIR-RXI spectrophotometer. 'HNMR spectrum was recorded using
CDCI3 on Bruker Advance (400 MHz) and theil chemical shifts are recorded in 6 (parts per million)
ulits wttli respect to tetramethyl siiane (TlvIS) as intemal siandar-ci. Nfass spectu-a were rscordsd on a
Waters Q-T of micro MS. Al1 the reagents and solvents used were of AR grade. Progress of tlle
reactlons was monrtored usrng TLC, perl-ormed on sriica gel, usrng ethyl acetate: benzene as the

solvent system.

General procedure
An equimoiar mixture of Benzrmrdazole 2-Carbaldehycie (1a) (1.46gm, 0.01 mol) and 4-

Methoxy Acetophenone (2a) (1.50 ml, 0.01 mol) were dissolved n 25 ml of ethanol with stirred and

aqueous solution of 20 ml 40 o/a potassium hydroxide were added dropwise. Resultrng reaction
mixture was irradiated rn microwave for 5 to I 0 mrn with short interval of time for 30 sec. to avoid
evaporation excess solvent. Reaction progress was monitored on TLC using benzene/ethyl acetate

combrnation (1 :1, ViV) as mobile Phase. On completion of reaction, the reactron mixture was poured
on crushed ice cold water and acidified with HCl. The separated solid was filtered and recrystallized
from absolute alcohol.

All the benzintdazolechalcones (3b-3i) were synthesized by same procedure.
Scheme:

o

nA-* ll

lr I ll - + r,."-\Y5 MW 
>\.rr.A.*/\-.Zo-ll le,osrxon

H I \y'-o"",
H

(1a) (2a)

TRIXCIPAL

thri Guru Jullhirmmi hrhavitphyr
Fumr (JnJ DhtPr0n'nt

{3a)

t*f'11:-**,*

FX#ffi $i*T:ffiTlii'm;iri*:'r



OUR HERITAGE
lSSN : 0474-903OVol-68, Speciol lssue-38

ONE DAY NATIONAI- CONFERENCE ON RECENT ADVANCES IN SCIENCES

Held cn: 13'February2020.
Organized by: Department of PHYSICS, CHEMISIRY MATHEMATICS, BOIANY & * Bir 'i tr :4+ji' *!r:

ZOOLOGY Shit€ji Arts, Commerce and Sclence College Kannad. Dist: Aurangahad
(MS)

Tr'able.1: Phvsical and analytical data of synthesized Benzimidazolechalcones:
Sr.
No.

Synthesized Compounds Reaction
Time
(in Minutes)

Yield
(%)

Melting
Point
(.c)

3a 6.5 75 171

JO
1.O 78 183

3c
7.5 84

215

id 7.5 76
140

3e
8.0 72

165

3f
8.0 76

155

1o 9.5 80
182

3h

N^

9.5 78
194

i

crtor
" ' *'.lilAc ;rr c
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Antim icrobial activity
The synthesized Benzimidazolechalcones v/ere tested for their antibacterial and antifungal

activity by measwing zone of inhibition on agar plates by disc diffirsion methodrs with E coli and
Aspergillas nigar. Al7 tlese compounds possess modsate to good actiyity against all stains used in
comparison with Tetracycline and Griseofirlvin which are listed in TabLe.2.

Table 2: Zone of Inhibition {mm} of Benzimidazolechalcones
Entry Antibacterial

E.eoli
Antifungal
Aspergillus nlgcr

t4
13

15

12

13

17

18

15

19

00

00

20

3a
3b

3c

3d

3e

3f

3g

3h

JI

Control

Tatraeycline

Griseofulvin

t2
11

18

14

15

t9

l5

11

t4

00

20

00

Result and discussion

In continuation of research -'vork -r*,,€ i€port here a simple and efficient microwave assisted

synthesis of benzimidazolechalcones in one step with high yield simple procedure, no need of
purification, save time as well as heat energy.They were fully characterized and evaluated for their
antibactenal and antifungal activity. Benzimidazolechalcones are readily used synthons for
preparation cf different *,pe cf heterocyclic ccmpounds like $'razcle,Pr.rirnidi;:rs anC

Flavonones.Therefore it' can be concluded
in medicinai chemistry as antibacterial and

halcones will be great importance

Spectral Analysis
3a) 3-(1H-benzimidazol-2-yl)-1-( -m

Co-ordinator
nAc

sh d G uru qYffi ::aJ:,1'LTl.fl ?lll, :r1 r
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IR(KBr):v (cm-r) 1663, 1580, i530,3285, 1019.
IH-NMR 6:7 7s (d, rH), 7"86 (d, tH),7.62 (d, 1H, Ar-H), 7.58 (d, 1H, Ar-H), 6.65-7.12(m. 4H, Ar-
H\,3 72 (s, -OCH:), !1.38 (s, N-NH)
Mass (m/z): 278,247, 1 18, 107, 54,31.

3b) 3-(lI/-benzim idazol-2-yl)-l-(+bromophenyl)prop-2-en-1-one:
IR (KBr): v (cm-1) 1660, 1578. LfiA.3286.
1H-NMR 6:7.72 (d, rH), 7,86 (d, tH),7.62 (d, 1H" Ar-H), 7.58 (d, 1H,Ar-H), 6.63-7 .ts (m, 4H,Ar-
H), 12.40 (s, N.NH).
Ulass (m/z): 327,248, 194,79, 54.

3c) 3-(lII-benzim idazol-2-yl)-l-(2,4-dichlorophenyllprop-2-en-1-one:
rR (KBr): v (cm-I) 1657.1575.1530" 3280.
IH-xMR 6: i.72(d, 1H), 7.86(d, tH), 7.62-6.72 (dd, IH,Ar-H), 7.58 (s, lH,Ar-H), 6.86-7.12 (m,

4H,Ar-H), 12.49 {s, N-NH).
Mass (m/z): 317, 119,84,79, 54

3d) 3-(ffi-benzim idazol-2-yl)-1-(a-hyd roxyphenyl)prop-2-en-1-one:
rR (I(Br): v (cm-l) 3350.3285- 1658" 1580. 1530- 1022.
IH-NMR 6:7.e2 (d, 1H), 7 81(d, 1H),7.64 (d, 1H,Ar-H), 7.58(d, lH,Ar-H), 6.6s-7.22 (m, 4H,Ar-
H),4.s7 (s,=OH), 12.43 (s, N-NH).
Mass (m/z): 264, 117, 93, 79, 54, 28

3e) 3-(1I1-benzim idazol-2-yl)-1-(3-hydroxyphenyl)prop-2-en-1-one:
rR (KBr): v (cm-r) 3348,3289,1658, 1584, lfia,1a52.
IH-NMR 6: 2.80 (d. 1H). 7.86 {4 1H).7.62 (d" tg, Ar-H), 7.58 {41H, Ar-H), 6.65-7.22 (m, 4H,
Ar-H), a.58 (s,-OH),12.6A (s, N-NH).
Mass (m/z): 264, 117, 93, 19, 54, 28.

3fl 3-(lII-benzim idazol-2-yl\-l-(2"4-dihydroxyphenyl)p rop-2-en-1-one:
rR (KBr). v (cm-r) 3340, 328s, 1650, 1580, rs30, 1022.
IH=NMn 6:i.73{d,, tH), 7.86 (c, 1H), 7 62 {d.1H,Ar.H), 7.54 (c, IH,Ar-I{), 5.61=1.2a (m, 4H,Ar=
H), 4.55 (s,-OH), 12.48 (s, N-NH).
Mass (m/z): 280, 198, 97,82,79, 54,28.

3g) 3-(1H-b enzimidtzol-2-yl)-l-(2-hydroxy-3-iodo-5-methylphenyl)prop-2-en-1-one :

IR (KBr): v (cm-i) 3345,3275,1658, 1580, 1530, 1030,
lE.NlqR E:7.i6 (d, 1H), ?.86(d, 1H), 7.62(d, 1H, Ar-H), 7.60t4,1H, Ar=H), 6.65-7.22{r,,4H, Ar-
H),4.s2 (s,-OH), 12.40 (s. N-NH).
Mass (m/z): 404. 322. 243. 82. 79. 54, 28

3h) 3-(f/-benzimidazol-2-yl)-1-(3,5-dibromo-2,4-dihydroxyphenyl)prop-2-en-1-one:
rR (KBr): v (crn-1) 3349,3285,1658, 1582, 1530,1025;
IE-NMR 6: 7.s0 (d, 1H), ?.85(d, tH).7 57{d,1H. .4.r=H), 7.-s8(d, 1Ir, Ar=H),7.52(s,1H,Ar-H), 6.65=

7 .22(m,4H,AI-H),4.52 (s,-OH), 12.40 (s, N-NH).
Mass (m/z): 438, 359, 356, 82, 7 9, 54, 28

3i) 3-(1rl-benzim idazol-2-yl)-1 -(5-chlo ro-2-hyd

Co-ordinator

yl)prop-2-en-1-on6\\€-a--/-
i-n'' r'' -t l:': 1

i ) t"' i". " 

'''''ii.'ho.*icyatalalhii 6r:i'u Buidir''i'v'ti* c,'rr'tli'ianl
I*AC
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IR (KBr): v (cm-r) 3350,3285,1658, 1580, 1540,1037.

'H-NMR 6: 7.78(d. 1H), 7.86(d, 1H), 7.6s(d, 1H,AI-H), 758(d, 1H,Ar-H), 6.65-7.22(m,4H,At-
H),4.s2 (s,-Ott), 12.40 (s, N-NH)
Mass (m/z): 312, 233, 82, 19. 54, 28
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