
(Details of

COMMISSIONERATE OF COLLEGIATE EDUCATION

TELANGANA::HYDERABAD

CHECK LIST

Ph.D. Degree claimed to be obtained by Contract Faculty)

*11ote: Please submiithe self-attested copies of all the related documents along with original

Ph.D. Thesis bound copy.

PAL
College

1 Name of the Faculty DT. B. PRAVEEN KUMAR

2 Name of the GDC & District GOW. DEGREE COLLEGE, BELLAMPALLY, DIST.

MANCHERIAL.

3 Subject of Teaching CHEMISTRY

4 Date of Award of Ph.D. Degree Lg-7L-2022 (CoPY Enclosed)

5 Subject in which Ph.D obtained CHEMISTRY

6

1

Whether Ph.D in Part time or Full time PART TIME

Whether the faculty obtained NOC from CCETS to
pursue Ph.D. Degree or not

NOC is not issued by CCE for that period (CCE

lssued NoC from 2022) (G.o. copy!!!c!g!)
8 Title of Ph.D Thesis SYNTHESIS OF MEDICINALLY VALUE ADDED DRUG

LIKE MOLECULES; 3,4-DIHYDROPYRIMIDINONES,

BENZtMI DAZOLES, p-AMINOKETONES AND

HOMOALLYLIC AMINES (Copies Enclosed)

9 Name and Address of the U niversity from which

Ph.D. Degree obtained

KAKATIYA U NIVERSITY, WARAN GAL.

10 Ph.D Registration Number. 110001638(Registration Nu m ber vide Transfer

Certifi cate Dated. 12-01 -2023).

11, Date of Notification of Ph.D. Admission 15-06-2010 (Notification copy enclosed)

t2 Mode of Selection (Entrance Exam or NET/SET) Entrance Exam

13 Date of Entrance Exam and Hall Ticket /lnterview
CallLetter

11-08-2010(as per notification dated 15-06-2010)

Hall Ticket number 1179, call letter not enclosed

1.4 Date of Ph.D. Registration and Registration

Certificate

18-01-2012 (orders copy enclosed)

15 Name of the Supervisor with Phone Number. and

Designation, Department, Address

Dr J Mad h u kar-934647 2838,

Associate Professor of Chemistry,

Dept. of Chemistry , Kakatiya University.

16 Supervisor Allotment Letter from the University Orders dated 17-04-2012 (Copy Enclosed)

17 Research Paper Publications as part of your Ph.D'

work

1.Zn acetate catalyzed synthesis o13,4-

dihydropyriminin-(1H )-ones
2. Facile and efficient synthesis of Benzimidazoles

using zinc acetate. (Copies enclosed)-
18 Date of Pre-Ph.D. Exam Marks Memo Marks Memo of Pre-Ph.D enclosed 22-02-20t3

19 Date of Viva Voce (of Ph.D.) & lntimation Letter Viva Voce and intimation letter not issued

(Press note enclosed )

20 Date of Ph.D. Award & Press note or published on

website

L9-LL-2O22 (Press Note Enclosed)

Shodhganga Certificate enclosed

2t Any other related to Ph.D. Degree 1.Ph.D viva voce photo enclosed

2.Publication evidence Enclosed

Sgnature of the Faculty

ilIit p.uvloitt: Mandrerial



e6 EXAMINATION BRAI{CH
r{Ar{ATTYA U.NryER-SITY

weneucer, - 506 OO9 (TS) rNDIA

No. tO3Z /Ph.D./81 tKUl2022 Date: l9-Lt-2022

PRESS NOTE

IvIr/IvIs. Praveen Kumar

University, Warangal, who has

B, Research Scholar in Chemistry' Kakatiya

presented the thesis entitled "SYNTFI''SIS OF

MEDICINALLY VALUE ADDED DRUG LIKE MOLECULES: 3'4'

DIHyDROPYRIMIDINONES, BENZ'IMIDAZOLES' B-AIVIINOKETONES

AND rroMoALLyLIC AMTNE' .ATAL'T,ED By zl\t A.ETATE" has been

declared qualified for the Degree of Doctor of Philosophy (Ph.D') in Chemistry o1

Kakatiya UniversitY.
"By Order"

$'fl,',''-L\
COI{TROLLER OF EXAMINATIONI

CopY forwarded for information to:

1. The Registrar, Kakatiya Universlty, Warangal'

2. The Secretary, University Grants commission, New Dethi-l10 002'

3. The Editor, University News, A.I.U., 16 Kotia Marg, New Delhi.110 002.

4. The Dean, Faculty of Sciences, KU, Warangal

5. The coordinating offrcer, u.G.C. Unit, Kakatiya university, warangal'

6. The Principal, University College, Kakatiya University'

7. The Chairperson, Board of Studies in Chemistry' K'U" Wgl'

8. The Head, Department of Chemistry, KU' Wgl'

s. TheEXAMINER.
10. Dr. J. Madhukar (supervisor), Department of chemistry' Kakatiya universiq

Warangal.

11. The Nodal Officer, Kakatiya University, Warangal'

12.TheMember-in-charge, University Library, Kakatiya University, warangal'

13. The Deputy Registrar (Admn.), Kakatiya university, warangal'

14. The Public Relations officer, Kakatiya university, warangal'

15. The secretary to vice-chancellor, Kakatiya university, warangal'

16. The Documentation Section G5), Examination Branch, KU, Warangal'

.,r1.The Person concerned (Praveen Kumar B SID/o. Mallaiah).

(42ss) T'fidffi*,)
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OFFTCE OFTHEDEAN
Faculff of Science

Kakatiya uoi,t"tiill-i"*'gal - 506 009 (A'P')' India

Prof. T. Bhaskar Rao
Dean

17FApril,2012

ffi.+zq tDFS/l(u/2012 ORDERS

Sub:Facultyofscience-P-h.D.AdmissionsfortheYear20l0.il.Departrrrentof
Chemistry - Orders - Issued

Ref: No. +orr6rsniu lzoll'dated 29-12-201t
,t ,t ,f

with reference to the orders cited above' the following candidates-are'regisered 
for Ph'D'

in Chemistry on ,r,. 
-r"r"u."r, 

topics'ril-#' ;;** thti: ;il;;f;;'"- from the dates

, mePtioned.
,tl

R-ama K--t,snna Saini

S)o Rayainallu Saihi 6mn, Synthesis and

"f,uti.tltiration 
of new isoxazole

srUstitutea heterocycles and their

biological evaluation

r aot -zotz

wotza].2,

i--s-ot-zotz

Regulal ig-m-zotz

@ToPicffi-i-the Candidate

Mtet.^rat"Eao Ambala

S/o Krishna MurthY
- nupfr,tVtidines and Development

i of ne* methodologies i--goiaotz ,

ffiarluR orIN. v-asuagy$ecg

E:ot-zotz
ffiffiLarmdYa
S/o VaachYa LawdYa

Prof. E.

"tta 
a.r.toPment of sYothetic

Rffirpattraiatr
S/o K. Brahmaiah

;i;G;, of linked and tused

heterocYclic com

fu-hffiAGaddam

Prof. V. Ravinder

ilr"u,rorr" rr.."*^- *^- 
.

organometallic catalysts in orgamc

Edutta Ra* Krishna
iem-zotz

ctata.reilration of new



\
8. Vani Devi Macherla

D/o Sathyanarayana M
Prof. Ch. Sanjeeva ReddY Regular l1-01-201

Synthesis of novel linked and

fised heterocycles as biologically
potential molecules

9. Rajender Orsu
S/o Ramulu

Dr. N. Vasudeva RepdY Regular 12-01-201

Synthesis and Evaluation of
Biological aotivity of some
Heterocyclic Compounds
containinq 1.2.3 - Triazole rings

10. Sreenivas Vasam
S/o Veera Swamy Vasam

Prof. V. Ravinder

Synthesis of new Schiff base

Macrocyclic Transition Metal
Compldxes and their Catalytic
Aoolications

Part-time 18-01-201

I l. L. Sanjeeva Rao
S/o L. Rajeshwar Rao

Prof. Ch. Sanjeeva Reddy Regular 11.01.201

Design and synthesis of
pharrnacologica[y potential mono
and bis heterocycles

t2.

I

Parathasaradhi Y.
S/o Vittal

Dr. T. Savitha Jyothsna Regular 18-01-201

Synthesis of l,4disubstiituted
1,2,3-Triazoles and evaluation of
their biolo gical activity

13.
I

Vinutha Kumari
'Chakilam

D/o Satyanarayana

Prof. V. Ravinder Part-time 18-01-201

Development of new chiral Schiff
base metal complexes & their
selective organic transformations

14. Gopi Iloni
S/o Saraiah Iloni

Prof. V. Ravinder Regular

I

18-01-201

t

Designing of new organo a'nd

organometallic catalysts and their
catalytic and biolo gical

applications

15. Praveena D
D/o Agama Rao '

Prof. K. Mogilaiatt Regular t8-01

Studies towards the synthesis of
some new l,8-Naphthyridines
under non-traditional conditions

16. Anjum Aara
D/o Md. Abdul Rasheed

Prof. K. Mogilaiatr Part-time l8-01-20

Synthesis and bioactive nature of
some new 1,8-naphthyridinYl

t7: turjali Reddy
S/o Laxmikanth Reddy ,

Prof. S. Jagannatha SwamY

Designing, spthesis and

characterization of new ligands for
selective binding of some cations

and anions and investigation of
sunramolecular interactions

Regular 19-01-20

I

18. Shabana Sultana
D/o Miraza Mahashik
Baig

Prof. Ch. Sanjeeva Reddy

Biological activities of metal

complexes of bis-Schiffs bases

Regular 20-01-20



Suresh Budde
S/o Sambaiah

,:ilE. B'ahm.j!Y31 Regular

Organic transformations catatyzeo

bv N-heterocYclic carbenes

fagashyam VeluPula
S/o Komuraiah VeluPula

Or. l. tAaahukar

with new amidq !i

Sri Sudha K
i D/o Saraiah
I

, methodolog!

r I lD-}.r"*""t1l Nagaraju Prof . E. Raja Narender

' I Slo Venkateshwarlu St-hIr ".*t.rization 
and

biological screening of new

isoxazole substituted

Preparation and characterzatlon or

some transition n:etal comPlexes

H.t.tocy.tic comPounds and

development of new synthetic

18-01-2012

t+ot-2otz

Regular 19-01-2012

18-01-2012

18-01-2012

7i-ot -2012

ruot-zotz
6i. Gstahmeshwari

@yacti'e
Bhaskar Pittaia
S/o Somaiah

18-01-2012ffirE. naja Na.enq.r . - ,

Sy"ffi[*.cterization d,^^
ffi;n-ew isoxazolYl heterocYcles

and developmetrt of new

ffiatesh*adu Paka

is-ot-zotz

Synthesis and charactenzauon or

.orn. tt"t.ition metal comPlo<es

with biologicallY active Schiff

f. StrYta3a

Dlo K. Anjaiatt

rg-ot-zotz

rg-oi-zotz
Dr. J. Madhukar

S y"th- dtio l o gi c al activ iry
Ciranara Mouleshwara
Rao J

S/o Rattaiah rs-ot-zotz

Svnthesis and biological snr(lles or

tromo allylic alcohols, alkenes and

FenKumar B

Orrc. grahmeshwari

ffi;ls a"a;raluation o{ t:
heterocyclic moieties for poslible

ical actlvities ''

Boche Srinivas
S/o Yakaiah

Or. t. Savitha JYostna_-':
ffi;ffi;nn&vnamic Pro Pertie s

of liquid mixtures

ETayanath nani
D/o GanaPathi

Gs@-;fne* sYn&etic
orgaii" methodologies using N'
heLrocyclic carbenes and their

Bhasker J

S/o Mallaiatt

Proe O. DaYakar

Sttresl; ana antimicrobial
evaluation of some

imidazoPYridine derivatives

Kusuma Banoth
D/o Devalal

t2-01-2012

i 35.

:

I

I

Regular

S/o Somaiah

Or.l. Madhukar



Prof. tC Vogilaiah

Synthesis and biological screemng

oiro*" new 1,8 - naPhthYridinYl
,.L^+araarrnlpc

Regular 18-01-201
r9. ilara-Lari Prasad

S/o Sambasiva Rao

Regular 12-01-2012
20. Campa naghava CharY

S/o Gempa
La:<nanachary

Prof. G. Venkateshwara l(ao

@isand
i 
plotocheni:I.:1'r':}:* -liarri. compor'rnd &ugs & natural

Regular 19-01-20i2
)1 fumaras"ramy Batrula

S/o Sailu

Prof. N. Vasudeva Keooy

Click Chemisnry : SYntnests or

thiomorPholine linked 1,2'3 -

Triazoles - Investigation o-f

pharmacological activitY and

f umaas"ramiCu I laPelli

S/o Sambaiah GultaPelli Synthesis and charactenzatlon or

FrAE[:Tdeeva ReddY

'Synthesis atrd biologtcat :.
.iAr"tion of novel bis-heterocylic

Kaivani Bandi
'D/oAgaiah

:

S-th.-sEEiological.and ?
;i;;;"i" gic J evaluati on o f

Sruritha B
D/o Eeda ReddY

5-C-ude"a ReddY

i.,.ro cyclic linked 1,2,3-triazoles

and investigation of

f tr-atipan-utaRanjith
Kumar
S/o T. GoPala Krishna

6;;F k' Mno'la'ah

Synthesis of some new I '6-

naphthyridinYl heterocYcles as

^^i.ntial hiodvnamic agents

6nk-anna Chinthala

br.-N.v--4
@ot
t.i.i-.t"uroies: StudY of their

annlications on biologlg9lsYs5

Sumalatha A
Dio A. SarangaPani

a--r sarrit-lra Jvotsna

ilxc"ttt*r-".ylr<u'rwytvrv'!---
of liquid mixtures

Glish-daRamesh

.i**tlt* of their antimicrobialS/o VenugoPala Rao 
,

I

ph
syl

I- r-TI"'
I

etic effects

SowjanYa G b--. surritha JYotsna

Effiperues

Regular to.ot-zotz

w-ot-zotz

t t-ot-zotz

ipot-zot:

t g-ot -zo t

t7-01-201

7o-ot-zo

is-ot-zo

D/o G. Prabhakar
of liquid mixtures

r+ot-zc

\
\

I

I

i

I

Drrc-B.ahmeshwari



lfit-eorz

;;;;;;ir;;mic and hYPoriPidemic

iq-ot-zotz
6IlvL. Rarinde'

il*yra.'rr""-^rus"-
il;;;;i ;ivitY or novel tused

heterocYcles containing

Srtnira Bandari

S/o Mallaiah B

ffiffiataneddY
S/o Kota ReddY

4t+
DEAN

I ,.,.

t

a

t c ?,u*t*-" n\ 'Kv ttna-r 1
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UNTVERSITY COLLEGE
KAKATIYA UNIVERSITY

Vidyaranyapuri, WAHANGAL-- 506 009'

TELANGANA STATE

53 21 12-tan'23
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Krtlfutr ft'*t t rN llrmR SITY, lYrlR;u\{ GAI- tA. P.}
lYpti.fiq+tio-n ror PIr. D..gt*,gtbitgv Tf+,t; Z?1.gll

Applicatiorn are invit ed for registration ro P}LD. Efigibility T€st
?010'l I in the f'aculties of .,\rts, Cornmsce & Business *tanagement,
Efucatiorl Engineering & Teclmr-''1ogy, Law' Phamraceutieal Siieaces,
Science and Scrial Scieaces. The candidats must have passed the Mast€tr's
Degree in the coflcerned subj ect with a rninimum of 55gi marks (50p* in the
case of SCISTIPH Candidates l. Ap,plicatir-ur Forrn and Inficrrmation Brochure
cat be obtained from the Director. Directcrrate of Admissicrns. Kakatiya
Universiry, KU Carrpu-s. Waransal t',q-p. ) ty Fylng Rs.SOi- in cash. The
filled in ryplication alang tvith necessary enclosures and a demand drafr
towards rqistration fee F.r-.500,'- for each SuSect ffsr SCIST#ff
Candidates Rs"300/-l shoultl reach the Director. Directarate of
Admlsslons, Kakatlya Unir erslty, lvarangal (A.p.)*s06 009 on sr
before l7-7-2OI0 $ithout Late Fee.

Important Dates:

l.Sale of Application Funrs crrnmgnces from : l&6*2010 tr l.r$ a m to 5 *0p rn)
2.Last date fm Receiving of Applicarion Fonns...

L lryittls{ Late Fee
ii.With late fee of Rs.lOtr-

3.Date of Eligibility Test

: 17-7-2010
: 24-?-3010
: 1l S-2010

(Iime & Test Center will be infrmed throush Hall * Ticket)
For fiutlrer details visit the Websire: wwry,*SlBtiyq.ac.il!

Note: l. Candidates with M. Fhil. in concenred or in an atlied zubject frorn Kaktiya
thiversr$ md ttrose a&nitted to L{. Fhit in rqgulr stream throug! entmnce test
urd cmrpleted frsn crher Univcrsities in A.P. OR those rdro have qralified in
UGC'NET I CSIR-UGC NET J AP-SLff i Cardidates with valid GATE Scre
nd not go through tris Eligitlility Tst. They can appty directg to Ph.D.
A&nissisr for nhi*r Notificaticxr *,ill be issued later. 2. Ccrnbined Tcst will be
csrducted fu Commerce & Business Managrment subjects.

3L r$6-?S10
Sd,r-

REGISTRARM
VANL"1i\/
V.r-Uw



KAKATIYA UNWERSITY
Warangal' 506 009' (A'P')

Halt - Ticket for Ph.D. Eligibility Test - 2010.fl

JALLICKET No. ,l ltlq

1. Name of the Gandidate

2. Fathe/s Name

3. ldentificationMarks

M
Sigiature of the Candidate

Director

l(
I
t! Yxytr.,'-\(r4
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It OFF'ICE OF'Tm DEA},[ *l'.r-,*

F aculty of Science
Kakatiya University I : Warangal - 506 009 (A.p.), India

Prof, T. Bhaskar Rao

No. 429 lDpSrf<u--lZO t Z
17'n Apil,20l2

ORDERS

Sub: Faculty of Scieoce - Ph. D. Admissions for the year 2010-11 - Deparhrent ofChemisry _ Orders _ Isstred
Ref: No. 403lDFStKu/2011, dated Zg-tz''2ltt

*r.*
rivith refereoce to the orciers eited above, the follo*ing candidateS are registered for ph.D.

fi.folt#* 
oa the researsh topicsko*r'"g iorr theii names effective-fiom the dares

Nageswara RA AmEala Prof. K. aia"h Regular t8-01-2012S/o Krishr:a Vrunhy, Green Synthesis of .scrrrl€ oew l.g
- n:phthyridines and Development
of new methodoloeies

Venkatesh*,ariuR= Dr. N. Vasuder-a Redd Regular 19-01-2012S/o Narayana CiickClieffi
,cgqyl 7,2,3, - Triazoles

19-01-2A]2

18-0t-2012.

Rajesh Kumarca.]6
Iror. cl. sanjeeran@ Regular 18-01-2A12S/s Sudhakar

\t

Date

L

Synthesis anaEarmacoi olt
evaluation of linked and fused

Rama frish"&ini
heteroeyclic
Prof. E. Ra3a Narender
Design, S,onthesis ana
chalacterization of new isoxazoie
substituted heterocycles and their
bioiogical evaluation

Regular 18-01-2012

Name of nGAiE"te lSuperv-is@
I

Su&atar faffi-
S/o Vaachla Lavudya

Dr. N, VasuGvaR@
Synthesis of U.: -triazojdll

heterocyclic. suhstituted isoxazoles
aud development of synthetic

iNewry@
organooetallic cataly-sts in organic
synthesis '

S/o Rayamallu Saini

i K. Thirupatnaiafr-

I 
Slo K. Brahmaiah

Narender

E

E
?



:
$

?
I

i--

i5.

Vani Devi Macherla
D/o Sathyanarayana M

Rajender Orsu
S/o Ramulu

I L. Sanjeeva Rao
j Slo f. Rajeshwar Rao

Vinutha Krmad
Chakilan'r
D/o Satyanarayana

Gopi Iloni
S/o Salaiah Iloni

Praveena D
D/o Agama Rao

Anjum Aara
D/o Md. Abdul Rasheed

Arljali Reddy
S/o Laxmikanth Reddy

Shabana Suhana
Dlo Miraza \fahashik
Baig

Dr. N. Vasudova Redd:'

Synthesis and Evaluarion ci
Biological activity of sc:'ne

Heterocyclic Compouncis

\{aclocyclic Transition Med
Complexes and their Caialldc
Applications

Prof. V. Ravinder

Designing of new organo aad
orgahometallic cataly'sts a:ii
catalytic and biological

Prof. K.

Studies towards the synthesas af
some new 1, 8-Naphthyridines
under non-uaditional condhie

Prof. S. Jaganaatha Srvan-v-

Designing, sl.athesis anC

characterization of new ligau,- ==
selective binciing of some cds-*
and anions and investigatioa d .,i

interactions
Prof. Ch. Sanjeeva Redd,v

Biojogical activities of rnete,
complexes oi bis-Schifi-\ t.=;.

17.

Prof. Ch. Saqjeeva Redriy

Synthesis of novel li*eti eed
fu sed heterocycles as biciogiceli-'

,R
i

I

I
I

I

molecuies

Si'o Vgera Su'am1,' Vasa:n I m

Prof. Ch. Sanjeeva RedCi'

Desiga and synthesis of
pharmacologcally potentiei E@
and bis

i Dr. T. Savitha
S/o Vittal i Synthesis of

t 1,,2,3-Tiazoies and evaiuaiod
i ther
I Prof. V. Ravinder

i Development of new chiral. @
i base metai complexes & &eis
i selective organic tansforu:a::-''

i Prof. K.

i@
some new 1,8-naphthltidiay':

18.



i9. Dara Hari Prasad
S/o Samt,asiva R.ao

Laxmaaachary

Ku:raraso'arnyEaffi
, Sio Sailu

I Kalyani Bandi

I D/o Agaiab

Igl {. Yogilaiau
Syuthesis and biological screening
of some new 1,8 - naphthyridinyl

j Kumarasuvartm*..itt
I S/o Sar:rbaiah Guliapelii
i

lPror.N.vasu@i'=-r-

l ctict
i thiomorpnoline linked 1,2,3-

v Lvr aauuvrr vi
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ABSTRACT

'e.n eSciell and new protocol for the synthesis of 3,a-difudropyrimidin-2(tH)-ones (DHpMs) 4(a-m) has ideveloped by using Zn(oAc)2 as a caralyst. This is one of ihe *i\rt r* catalyst that can be easily separated
Ie n9t contaminated by pro&\cts. This method offers several advantages incluiing high yelds, shon reaction titsimple work up procedure and easy isolation.

Keyvords: Aromatic aldehyde; Ethyl acetoacetare; ure4 Dihydropyrimidinones; Zinc acetate

INTRODUCTION

The Biginelli reaction- is a well-known, simple and straightforward procedue for the synthesis
9ihydropynmidinones (DIfI\rIs) by the three component condensation of aliphatic or aromatic aldehydes,ketoesters and urea The original reaction was first reforted by Pieto Biginelli in iqas and uas ctzlyzndby minracids[I,2]' These DHPIT{s are very interesting due to their wide spectra of biological activities and are gsed asartiag point to prePare 

-TTplex hercrocyclic scaffolds with pharmacological properties such as calcium chanblockers, mitotic kinesin inhibitors, antiviral, antibacterial, antifungal and anticancer activities t3-sl (Figgre t).

/\rNo,IttYo
Ei-\ ^ i Il-."r"fN 

OMe

tte^NAo
H

Ca*2 channel blocker

Figure l: Examples of biologically active DHpMs
In order to iaprove the reaction yields or the scope of reaction numerous catalysa have been employed. Somewhich couid be mentioned here such as acid cafalysts InBr3, Incl3, LiBr, Licloe, cacl2, ca(orf!, Lacl3, La(or1Bicl3' Fecli6H:o, BFs.oEt2, KHSoa, znCl2 etc'., t9-14] ;d by'means of green chemisty proc€sses like solvefree conditions microwave irradiation ultrasound ir"aai"tion and ionic liquids[15-ls]. However, some methosuffered aom cira$tacks like low yield, longer reaction time, toxic re€ents, expensive and involve difficult produ

zinc (Ir) Acetate catatyzed syn th esis of 3,4-Dihydropyrim id in -2(1 rr)-on,
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isolation procedures. Moreover, some of the methods are only practical for aromatic aldehydes' As pa

resea^rch program in developing various synthetic methodologioi, htttio we repott, the Biginelli condensat

Zinc (II) Acetate zn(oAc)2as an efficient catalyst. The catalyst zt(oAc)2isl<nown * -T :T::t"'t 
calall

literature for various orguli" fansformatio ns ltg-ZZl. In this article we wish to rePort a simplified :

synthetic procedure with high atom economy for the Biginelli reaction'

EXPERIMENTAL SECTION

General Methods
All commercial reagents were used without purification and all solvents were reagent gade. AII the

mixrures were stirred magretically and were monitored by TLC using 0.25 mm E-Merck silica gel 60F:sr r

glass plates, which were visualized with W light. Melting points were recorded on Buchi R'535 appi

spectra are recorded in KBr pellets on Nexus-676 specroph'otometer'-'H Mv6l' spectra are recorded on B

MHz spectrophotometer using TMS as an internal- standard t13]' CIfMR sPectra axe reoorded on Bruker

spectrophotometer and ESI-MLs spectra are obtained on shimadzu mass spectrophotometer'

o
A z{olc)2

CH3CN, a
3

iati

OR
n,oA/ry"

*,4il^o
o
ll

H*Rr

1(a-m) 2 4(a-m)

R=Aromatic, heteroaromatic R1=CH3 R2=C2H5 Scheme I

Table 1: Zinc (II) acetate catalyzed synthesis of DHPMs 4(a-m)

frr.y I R ln' R2 Product'
Reaction Time

(h)

Yield

(o/o)o

" I cens lcn, CzHs 4a I 90

b i 2,4-Gh-c*tt- lcu, CzHs 4b 1.5 88

c I 2,4,5-(F)r{oHz- CHr CzHs 4c 1.5 87

d I o{F)r4oHz- CH3 CzHs 4d 2 86

2.4-(Cth-c*rz- I CH, CzHs 4e ) 87

- 2-(cr).i..!orD- 
I .* CrHs 4f )\ 86

e I 2-(B)r-c6II4- lcH, C:Hs Ao )\ 85

h | 3-(cNlc6rl4- lcu, CrHs 4h 2.5 84

i I 2-(NO2)-C6H4- lCH, CrHs 4i 1.5 85

, I 2-(No2)-(4c6Hs- lcu.JiCH=CH-l- CzHs 4j J 87

a-MeO)-CelI+- I CHr Czlls 4k I 90

4-fl{"C),C.CJL- I CH, CzHs 4l 1 89

2-Thienyl- I CH3In CzHs 4m 1.5 86

ass sPecra da'ta

lsoiared and unoptimized Yields
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-
General procedure for the synthesis of 3,4-dihydropyrimidin-2(1.lil')-ones 4(a-m)

To a stirred mixrgre of aromatic aldehyde (2 mmol) and ethyl acetoacotat€ (2.2 mmol) in aeetonitrile (5 rr

added Urea (3 mmol) and zinc acetate (O.f mmo9. The resulting reaction mixture was rEfluxed for e ryeei$e

as mentioned in the Table 1 After complete conversion of the starring material (aldehyde) as indioatcd by thi:

chromatogmphy, the reaction mixture was cooled to room temPerature, poured into water and extracted with l

three times (3 x 20 ml). The combined organic layers were washed with brine dried over anhydrous NazSOa i

organic la1,er was concenkated to obtain the crude product. The crude product was punfie! by rccrystall

(Ethyl acetate) to give pure producrs 4(a-m). Formation of 4(a'm) was confirmed by their elemental and s

data analysis (Scheme 1).

Spectral Data for all the Compounds

lEthoxycarbonyl-4-(4-phenyl)-6methyl-3,4-dihydropyrimidin-2-(18)-one (aa)

Solid,mp,zot-2o3"c.niCrrb'r*.*-l' 34t0,323t,3108,2936,286?,1701,1648,1592,1241,1129,103
834. iH'N\rfi. (DMSo-de): 6 1.15 (t 3S J=7.0 Hz, ocH{ILJ,2.32 (s,3H, gID' 4'05 !q, 2H, J:i
OCH2-CH3), 5.25 (s, 1H-@), 7.25-7.40 (m, 5H, Ar-II), 7.75 @r,lH, NI0, t'9E @r, lH, NfI)'; ''C NMR (I

d5): 6 165.3, 152.5,14E.6,144.7,128.5,127.2' 126'4''99.2' 59.1' 53.8,17.6,14.3. EIMS nt/z (o/):260 (m*l

g;2), 184 (100. Anal. Catcd. (o/o)For CrallreltrzOz:C,64.60i4 6.20;N, 10.76. Found: C,64.64; II, 6'25; N, l(

5-@thoxycarbonyl)-4-(2,4-difluoropheuyl)-Gmethyl-3,4-d.ihydropyrimidiu-2(1^Ilone (4b)

So.tia, mp 182-184"C. IR (KB4 r*cr-" 3255,1740,1650. 
lHNMR (200\/fr12 CDCI3) 6: 1'18 (t, 3H, OCE

2.39 (s, in, crir-), +.r0 (q,2i1o@-cH3), 5.7 (s, 1H,-eI0,5.1 (s, lH, Nlr),6.75-6.90 (m,2lI, tu-lD, 7'4 (

er-n),'s.o fr, r{.lrl. itNl,fi.1200lvff{z, cDCl3) 6: 14-53, 18.98,56.44,61.35, 101.89,1221E, i35.66'

155.37,158.67,159.65, 165.90. ESI-MS, m/2297 M+IIl'r, 255' Anal' Calcd for CroF{toFzNzOz; C' 56'76;t

N, 9.46. Found C, 56.72;H,4.78; N, 9.43.

dEthorycarbonyl)-4{2,4$-trifluorophenyl){-methyl-3,4-dihydropyrimidin-2(ll}one 
(4c)

Sotia, mi. 2t7-2iO.C. n1 (KB4 u*. .,,-i'' 3253, 1741, 1652. iH N14R (200 MI{z, CDCI3) 6: 1.19

ocH,cHL), 2.40 (s, 3H, cH.), 4.10 (q, 2II, ocHr-cH3), 5.5 (s, lILg), 6.7 (s, lH, Ntr), 6'8-6'9 (m, lH'

7.08-7.10 (m, tH, tu-II), 8i is, if+ f.ffO. "C Nl,G. (2OO llcl1cDcl3) 6: 13.22,17.45,28-72, 47.95, 58'90'

i04.35, 104.73,105.01, 115.51, 115.g4, 148.59, tit.S+, 154.48. gsI-US, rnlz 315 [M+]IJ*I. Anal- Ca

C,.Hr3F:N?Or; C, 53.51; H,4.71;N, 8.91. Found C, 53.48; H, 4'69; N, 8.94'

i@thox,vcarbonyl!4{c, or, o-trifluorophenyl)-6-methyl-3,4-dihydropyrimidin-2(1-Ilfoae (4d)

Soi;4 mp. 182-i84.C. m CfeO u* ,,,,t" 3255, i740, 1650. 'H NMR (200 MHz' CDCI,) 6: I

3rL OCH,CILJ ,2.25 (s,3E gIIr); 4.0 (q,2H, OCHriH3), 5.25 (s, llI,-EE), 5.4 (s, lH, NH), 7'60 (s, 4H'

9:G, 1Ir.]6."cNtum. eoo\ir,-CD-al3) a,t2is,16.22,52.28,57.54,97.10,r20.82,12r'42,127'47,
122.11,122.15,124.16,12:7.08,127.53,128.43,131.17, 144.47,147.18,150-44,156.28,163.46'ESI-MS'r

FI-HI-,. end. Calcd ior C15H15F3N zOi C,54.88; H, 4.61; N, 8.53. Found C,54.90;H" a.64; N, 8.49.

i(Etbox-vcarbonyl)-4-(2,4-dichlorophenyl!6-methyl-3,4-dihydropyrimidin-2(1-II)r'one (4e)

Sotid- mp. 218-220.C.R'(KBr) ,* cm-t:-3430, 334d, 1710,1668,1358,1276.rH l'*I\rG. (200 MHz' cDCl3)

(t,3It OCH:CHs-),2.25 (s,3F{, CH.), 3'90 (q, 2I1 OeIr!H:), 5'60 (s, lH, gID, 7'22-7'40 (m'2H' Ar-H)'

tlt tu-I!, 7.65 G, 1t{, N'I{), g.lO fr, f n p1!. "C f.nrm.-tZOO 141{2, CDCI3) 6'.14.52,57:69,!},?5,103.27,

127-34, 128.62, 731.44, 132.53, 144.22,160.11, 163.26, 177.43. ESI-MS, rnJz 329 M+tIl-'. Anal' Ce

C:*I:.CI:\:O:: C, 51.08; H,4.29;N, 8'51. Found C,51.11; lL 4'31; N, E'60'

{E6orycarbon;-l)-4{2-chloro-3-hydroxyphenyl}6-methyl-3,4-dih,ydropyrimidin-r,(I.H)_one.(4f)
Soila, mp. 248-25C,C. * CSUO ,*, .rn-'i )CZg, lZCt, 17ll, 1667,'H 1lrffi' (200 NIf,Iz CDCI3) 6: 1'05

ocn,crl.)- 2.4i (s.3FI, cH.), q.o (*2H.ocH2CH3), 5.81 (s, lH, cE)' 6.25 G' lrI'-M{),9 9l-d, 
1IL fj

(d, lE Ar-rf, 7.1i ('. rE tu-m, a.tS 1s, 1I! frIO, 9.4 (s, lll OII). ESI-MS, rnlz 311 M+Hl''. Anal. Cr

Cry'{rsCN:O:; C. 5'{.1 l:lL 4.87;N, 9.02. Found C, 5a.04; E 4'90; N, 9'09'
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5-Ethoxycarbonyl-6-methyl-4-(2-bromophenyl)-3,4-dihydropyrimidin-2(III)-one (4g)
Solid, mp 240-242"C.IR (KBr) o* cm-r: 3430,3340,3220,1590,1636,'H NMR (200 MHz DMSO-dg) 6: 1

3H, OCH1CILJ,2.40 (s,3H, CH3),4.0 (q,2H, OeE_CHr), 5.80 (s, lH, CH), 5.20 (s, lH, NH), 7.15 (m, IH,.'
7.3.(d, 2H). 7.55 (d,IH) , 8.9 (s, lH, NH). "C N\rG. (200 MI{z, DMSO-4) 17.7, 50.6, 53.9, 98.1, 122.7,

12E.6,129.3,132.6,143.2, 149.3, 151.2,165.4. ESI-MS nr/2339 M+tIl.. Anal. Calcd for ClalIlBrN2Osi C, ,

H, 4.46; N, 8.26. Found C, 49.61;H,4.42; N, 8.30.

5-Ethorycarbonyl-6-methyl-4-(3-cyanophenyl)-3,4-dihydropyrimidin-2-(l,Ilone (4h)
Solid. mp 228-230'C; IR (XBr) D* cm-': 3219,2975,2227,1697,1634, 1454,13E5, 1363, 1251, 1200,
1019,935, 825,756.:H\\,G. (2OOyfri.LDMSO-d6)6:1.07 (t,3H, OCH'CH,),2.25 (s,3H, CH3),3.97 (t
OCH2CH3), 5.21 (s,lF! CH),7.42 (d,2I0, 7.80 (d, 211),7.88 (s, 1FL NII), 9.33 (s, lFL NID. '3C NMR (200
DMSO-d6)6:14.5, 18.3,54.3,59.8,98.7, 110.5, 119.2, 127.8,133.0,149.8, 150.5, 152.3,165.5. ESI-MS nu

[M=[il'. Anal. Calcd for CrsHrsN:Or; C, 63.15; H, 5.30; N, 14.73. Found C, 63.09; H, 5.35; N, 14.68.

5-@thoxycarbonyl)-4-(2-nitrophenyl)-6-methyl-3,4-dihydropyrimidin-2(1II)r'one (4i)
Solid, mp. 238-240"C. R (KBo u* cm'': 333E, 32E9, 2996,1685,1572,1355,1310. IH NMR (200 MIi4 C
6: 1.14 (t,3H, CH3), 1.98 (s,3H, CH3),4.15 (q,2!i, CH3CH2O),5.15 (s, iE CFI), 6.E-7.38 (rn,4H, At-H),7.
lH, }\r}r, 9.35 (s, lH, \10. t'C NnG. (2OO l,lfrta CDCI3) 6; 18.37, 56.36,60.44,101.48, 123.21, 125.72, l'.
130.26, 130.83, 142.77, 159.6i, 761.12, 175.87. ESI-MS miz 306 M+Hl-. Anai. Calcd for C1all15N3O5; C, I

H,4.95; N, 13.76. Found C, 55.11; H, 4.89; N, i3.80..

5-Ethoxycarbonyl-4-((E)2-Pheuylethyl-4-nitrolGmethyl-3,4-6Sydropyrimidine2(f.Illone (aj)
Solid, mp. 216-218'C. IR.(KBr) u* crnr: 3354,3262,2983,2854,1695,1656,1495,1372,1224,1L63,785
'H NtvG. (zoo wz cDCt3) 6: 1.30 (t 3H, cH3), 2.30 (s, 3H),4.25 (q,2n),5.0 (s, tH), 6.40 (d" ltt), 5.d (s

7.10(s, lH, NI!, 7.50 (s, 1H),7.65 (t" 3FI), 8.15 (s, 2H),8.9 (s, NI{), 18.96 (s, 1H, Mr. ESI-MS, rn/2332$vI'
286 (M+17). Anal. Caicd for C15H,7\3O:; C, 58.00; H.5.17: N, 12.58. Found C, 57.98;H,5.20; N, 12.70.

5-@thoxycarbonyl)-6-methyl-4-(4-methylphenyl).3,,1-dihydropyrimidin-2(l.F)-one (4k)
Solid, mp.l98-200oC. IR (I(Br) u* cm-r: 3246,3115,2955, 1704, 1547, 1513, 146t, 1422, 1385, 1328,
1222, 1172, 1087,952,865,779,699,67 cm-r.; tH Mr,G. (200\:vftIz. CDCI3) 6: 1.20 (t, 3H CH3), 2.32 (s, 5H
4.08 (q, 2H CH),5.30 (s, 1H Cl!, 6.95 (s, lH, NI! 7.10-7.24 (m, 4H tuI{), 8.85 (s, lH N}I), ESI-MS, m/

M+Hl-'. 274.37 (lv{-). Anai. Calcd. for C15H1,N2O3: C,65.68; H, 6.61; N, 10.21. Found: C,65.61;H,6.6
10.17.

5-@thorycarbonyl)-4-(iso-propyl!6-methyl-3,4-dihydropyrimidin-2(l/{)-one(al)
Solid, mp. 160-162"C. IR. (KBr) u* cm-r: 3240,3117,2967,2608,2522,1771,1740,1703,1644,927,759
'H \\4R (200 Mi{z, CDCI;): 6 0.76-0.81 (rn, 6H, CH3), 1.07 (t, 3I{, CH3), 1.69 (ru lH),2.19 (s, 3H, CH3), 4.1

2ri, CH2CH3), 4.89 (s, lH, NrI), 7.5a (s ,1t!, 9.00 (s, lH,Ifr. ESI-MS, mtz303 226.21nr'r+Hl*r. Anal. Calc
Cr;HzNzOr: C,6?.53;H,7-33;N,9.26. Found C, 67.49;* 7.30; N,9.31.

5-Ethorycarbonyl-4-(2-thienyl!6-methyl-3,4-dihydropyrimidine'2(1l{)-one (4m)
Solid, mp. 225-227'C. R (KBr) u* cm-': 3245, 3234,3164,3120, 3043,2979,2946, 1718, 1689, 1632,
1462, 125t,1065, 851, 745.|HNMR (200 MI{z, CDCI3) 6: 1.25 (t, 3H-OCHTCH),2.30 (s, 3H, CH3), 4.15 G
CH2CH3), 5.6 (s, 1H, NIr, 6.9-7.3 (m, aH-Ar-FI), 8.9 (s, lH, NII), ESI-MS, mlz2E7 M+}IJ*'. 266 M+ S0).

Calcd. for Ci2H1a,\2O3S: C,54.1.2; H, 5.30; N, 10.52. Found: C, 54.18; II, 5.28; N, 10.54.

RESULTS AT\D DISCUSSION

In this article we have used a new protocoi to Bigineiii reaction and synthesized 3,4-di hydropyrimidin-2(llfl
4(a-m) in good 1-ields by using new catalyst Zn(OAc)2 AII the reactions were carried out in acetonitile. Synthe
DI{PMs 4(a-m) involves one-pot three component condensation reaction belween aromatic aldehydes l(a-m),
acetoacetale 2 anci urea 3. To confirm the catalyst role, a blank experiment was carried out with ethyl acetoac
benzaldehyde and urea in acetonitrile at reflux temperature, without using the catalyst. There was no pr,

formation even after 20 hours. In another experiment, the catalyst was used in equivalent and stirred at
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ABSTRACT

Benzimiclazoles have been efficiendy synthesized i" hiCh yields by Eeatmen
1,2-phenylenedia:nine with aldehydes using Zinc acetate in acetonikile.
absolute testing was carried out with ortho-ph and 3,

trimethory benzaldetryde in the abaerrce of the catalyst zinc acetate and
essmtial 3/5-eimethory benzimidazole product was not establish even a

stirring for 15 hours.Aromatic aldetrydes responded very well to afford
consistent producE of benzimidazole derivatives in very good to outstand
yields. In overall, the aromatic aldehydes harrir,g eleckon donating grouPs i

electron n'ith&awing groups are reacting very healthy.

1. Introduction

The Beneimirlazole moiety is for:nd in various bioacdve
compounds haring antiviral antiulcer, antihypertersion and
anti-cancer properties. Benzimidazoles are precise impotent
intermediates in synthetic ways and helps as ligands for
irregular catalysts F€]. The gteat contour of biological
presentations of dre beneimi.la.ole compouads has provoked
widespread shrdie of their synthesis. Therefore, various effors
have remained completed to qfnthesize benzimidazole
derivatives. The most common methods for the preparation of
beruimidazok derivatives contains the reduction of an ortho-
pherrylenediamines and carbonyl compounds. The reduction of
ortho-pherrylenediamine witr carborylic acid often needs
skong acidic settings and high temperatures. [9,10] The other
method indudes the oxidative cydodehydrogenation of Sdriff
bases, which is generated from ortho.pherrylenedia.crine and
aldetryde in ocourence of numetous catalysts.

This is the most ptevalent methods in common for the
qpthesis of benzimidazole derivatives. The catalysts
coutpourtds are cericasrmonium nitrate, KrPOo oxone, suJfamic
aci4 DDQ, PhI (OAc)z Iodine and KFISO+ E1-14 In addition,
nr:nerous catalysts such as metal halides danetalory chlorides,
[&22] metal oxides, PTSA" metal kiflates, Air, [23-30] ionic
iiquid hetero polyacid, BDS4 [31-33] proline, solid supported,
polymer zuppored catalysts, [34 & 35] microwave promoted,
[3&39] and cJay zic [40] reactions have bem described in the
Iiterature. Unfortunately, several of these approaches suffer
from disadvantages such as el(keme reaction conditions, low
yields, Edious workup mea.sures and cooccurrence of several
side reaction* As a consequerce, the overview of a competent
and mild scheme is still required to overcome these restrictioru,
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As part of our research program in developing var
syn8retic practices we leport, the syndresis of benzimidaz
using zinc acetate as a competent catalysl The catalyr
identified as an efficient catalyst in the lieratule f,or nune
organic transforarations [41].

2 Matedal and Methods

2.1 Experimental Se<tion

Melting points were noted on Budri R-535 apparatus and
uncorrected. IR spectra were verifid qr a Perkin-Elmer F
240< spectophotomeE using KBr discs. 1H NMR spectra r
noEd on Gerrini-20 spectrocrE in CDCfu using TM
internal standard- Mass specEa were docusrenEd o
Finniganlr4AT 1O20 mass spectromeE operating at70 eY.

22 General kocedure:

A combination ofortho-phenylenediamine (1.0 mnol)
aldetryde (1.2 mmol) in preserfte of zinc acetaE (10 mol %)

stirred in acebnitrile (5 ml) at loom rrp€ratule.
improveurent of the reacti,on was observed by tri" L
chromatography GLg. AfE completion of the reactior
indicad W TI,C, tre solvent was detadred under redu
pressure. Theresidue was liqrified in ethyl acetaE and was
with water and brine. The organic layer was dehydrated <

NazSO* and concerrtraed under reduced pressure. The cr
yields were purified by column duouaO graphy.

F

E
B=

\



Figure-I. Example of benzimidazole based drugs

Mibefradil hypertension NSSB RNA Polymerese inhibitor

Figure-Z Yield' of 2'(3,4,*trimethoryphenyl!1H-benzo[d]imi.razole (3) ftom the Reaction between 12-
phenylenediamiae (1) and 3,{5-Einethoxybenzaldehyde (2)

cHo
I

/\7l\?
2

R=H, Aryl

e'\-NHz
ll i+R%t",

Zinc acetate

->

cf{3cN R.T ryre
H

3

AII the yields were recognjzed by their 1H NMR, IR and Zl.G2-(+EtuorcphetryI)-l*_bmzotdliliazob(3e):
mass spectroscopy data.

2-3 Spectral data for selected compouads:

23.7. 243,4,5-Timeth oxy pheay D -7 H- b enz o I d]imid az o le (3 a) :

White solid. Metting rang. 259€; IR (KBr): o 2924,2851,1,607,
7495, 1.4$3, 1,476, 7282, 7095, 1020, 8gg, 801, 749, 693 or.-i; iH
NMR (DMSO-dr): 6 3.90 (s, 3Ff, a.00 (s, 611),7.43_7.50 (m, 2lI),
7:1? 9:P:7.85-7.95 (m,2Fr); F^trstrlz (7o):ZBS (mu100), %9
(10), 25s (1.0), 224 (s).

Zi.2 4- (7H-B enz o[dlimidazo l-2-y l)-N,N - dimethy I
bmzenamiae (3b):

_ 
White solid. Melring rang. 288-29W.;.IR (KBr): o2Bi3,2Ij00,

t7 40, 7 671., 1,5 6L, 7527 6, 744r., 73 8s, 1362 1924, tb 8, p3O, tzoo,
1767, 1'],.06, 7W, 9U,819, 800, 7M,259,583 csui; 1H NMR
@ry9-9)' 6 2e0 (s, 5H), 6.z0 (dd,2JJ), 6.ss (d, zrf),7.1.0-7.2s

\? 4 : 
7,@ (dd, 2La) ; EItvIS ny'z (%): ?jS (ur'r 1 00), 1 5 7 (30), 1 34

(E0),10e (10).

L3.4 2-(Furan-2-yl)-1H-benzo[d]imidaz o b (3 c) :

Solid. Melting nng296e; IR (KBr): o2927,2857,1.74t,1@g,
1545, 7462, 7379, 7t89, tM9, 7i1, 597 c:rr-".;1H NMR (DMSGda):
0 

9 ?9 
(1 zrD, 7.1s-7.3s (m, 2t{), 7.ai @,, trt), 7.65 (d, 2H).; EIlvIs

tdz ("/,):184 (m-t100),158 (20), 197 (3),133 (5).

L3, 5. (E)-2-Styry l-7fi-benzo[d]imid az o tc (3 d) :

_SoUd 
Melting rang20L-2fi3(;; IR (KBr): o3277,g02J,2924,

28.53, L91s, 1805, 1534 1398, !495, 1.M9, 1.N2, 7g55, 1g26, 7?34,
779 4, 1753, 707 0, 1,UL 8, 9 63, 918, g4t, n7, 69L, S:* ou a; 1H N:rI4R
@MSO-d5): 6 5.40 (dd,1lI),6.55 (d,1rD, 7.15-7.ss (m,7tt),7.20
$y x+); EIMS t{z (%): 220 (m*r15), 1es (5), 174 (5|,15s (s), 144
(s),134 (s).
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Whitesolid- Meltingrang248oC; IR (KBr): u 3ft1?,2y}},Lffi,
1,624, 1,:*5,'t &, 7q, 73L5, 7277,'t29, 7@4, 7cf/', 70cc., 9n
E33,795,746, 690,618, 568 cur--r; lH NlvR (DI[SO-d5): 6 7.1S
7 .20 (m, 2l{), 7.n -7.N (uv 2Lf'1, 7.45-7.52 (a 2tt), 7.@-7.7 A @
2lr, 8.00 (brs, lFI).; EIlvlS rdz (%):ZL2 (m+1@),193 (5),21S (15)
168 (s), 1ss (s),135 (s),129 (s),9s (s).

23.7 2-VT o ly l-7H-benzo[il]imidezo le (3fl .

Whie soli4 MelfngrangZsoC; IR (KBr): o3397,3022,2922
2858,7873, 7574, 74f7, 7452 7472,738f.,7348, 7282, 7250, 7783
1L57, 7114 1U27, 987, 6?3, 746, 67Zqv-1; lH NMR (DIvlSOdr): {
23s (s, 3t{), L42 (brs, 1 NrD, 5.95 (d, Xt1, 7 .t0 (d,, Zbt), 7 .28 (d
2f\,7.55 (d,?*t);frv{Srdz (%):208 (m*100),195 (15), tZ9 (n)
161 (10),1s3 (10),1,49 (5),7& (20),136 F),7% (10),722(S).

Z3.E 2-P hary l-1.H-betzo[iilimidazob (3 g).

White power. Melting raryp9K; IR (KBr): o 3406,3M7,
7589, 7il0, 1{43, l&9, 74f,f, 7275, ll],.E,7%, 7o4.crr--f rH NMR
(DlvlSO-dr): 6 4.50 (brs, 1!0 ,7.20:7.44 (*211),7.fi-7.25 (ru 5H),
7.70 (d,, 2I{), 8 25 (d, *l).; FJnvlS m/z (%): 195 (m. 10), 17S e), 150
(s).

23.9. 4-AH-Benzo[il]imidazolc-2yD pletol (3h):

White power. Melting range22$230€; IR (KBr):o3376,3D0,
30T, 2E07, 1697, 1.677, 1,597, 7515, 74g3, 7394., 72fi , 724r., 639,
745 cru-t.; rH NMR @MSOdr):6 6.90 (d,ttt),7.05-Z.t5 (w4lf),
7.n @,2li), EIlvfS ttdz (%):210 (m*100),193 (S), tqL (n),789
(10),1E1 F),76e $o),l-c+ (5),137 (5).

23.70 2- (3- Chlorophcry D-1il-bnzo[d]imidazo le (3i) :

White powder. Melting tartg B2-234e; IR (KBr): D 3059,
1,619, L3y3, 1.44, 142., 7259, 835, 7 -t0. cln-t; 1H NMR (DldSO-d6
MHz): 6 7.4s-7.60 (uu 4rD, 7.62-7.72 (m,2rD,8.30{.16 (* ZrD,
frvIS m/z (%): 229 (m- 100).
23.77 2-N aphthabne-2yl)-7il-betzo [d] imidazob (Bj):

t
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White powder. Meiting wg 2tE-21,9oC. IR (KBr): D 2425,
3047, 2924, 21353, 1624, 7605, 1,M7, 13E5, 748 csr.-r: rH NMR
@_ tvlSO-d5) : 6 6.7 0490 (m, 2!1), Z.ZO-Z.3S (m, ?[I), 7.5i7.80 (m
4II), 7.90-8.70 (m, 2Il).; EIMS n/z (o/.): 245 (m* 100), 243 (S), t41,
(10).

L3.12 z-(LNittopheny l)-l.H-benz o [d] imidazo le G t):

Yeliow powder. Melting rang314oc. IR (I(Br): o 3A42, 1,6M,
731.5,'l,.434, 1353, 854,7{t,71.0. Cm.-i..: tH \&1R (D}r{SO-d5): 6
7._t:O-7.75 (m,2lI), 7.30 (d,fi1),7.35 (d, 1lD, 7.4A g,tH),7.45 (t
1lft 8.0 (dd,2Ir,13.0 (bre 1FI); EIMS m/z (/.):240 (m*7961,i6
(c),277 (70),7ea Q9,182 (c).

L3.1 3 2-(Py ridine-Z-y l)-1. H-b enz o [d]imid az o b (3 l):

Solid.Melting r ar.g 243-248{..; iR (i(Br) : o 3059, 1149, 7402
1280,76, or.-1.:1H \1v{R @MSO-d5): 6 5.85 (n,2II),7.00-7.10
(11r{t, 7.45-7.55 (m,1FD, 7.80-7.90 (m,2lr),8.i0 (i,1r!, s.55 (d,
1FI);. EIIvIS tdz (%):196 (m.15).

White crystalsolid.Melting n g 26K.. IR (KBr)
3M7, DlZ rrn, 7@5, 74il, 74M, 7rE sr.-t.: tH NM3
d6): 6 550 @rs,7t{),7.4w.60 (m,2II),7.62-7.90 (m,2}l
zr, 8.50 (& 2I{), EW nlz (fit ru (ur- 100} 211(10
186 (s).

3. Results and Discussion

In a distinctive e(perimenl 12-phmylenediamine
and 3,4"5-trimethory benzaldetryde were reacted in at
of zinc acetate in acetonitrile at roour Erperature to
corresponding product, (3r4"5-eimethoqprpht
benzo[d]imid.,ole (3) in oubtanding yield- The reac
finished witldn 2 hours-

An absolute Esting was carried out wid
phmylenediamine and 3,4"itrimethory benzatdeiyc
absence of the caalyst zinc acetaE and the ess€nt
eimethory benzimidazole product was not estab[sh e
stirring for 15 hou$. T astly,lt v/as decided that the ap1

Cl
/3
bu-

I

S!
IAl-

*,
ArA
F
&,

+f
?
s
+.

+t
$
e
+

f
r
ft
t
t

Table 1. Zinc acetate catalyzed synthesis of benzimidazoles

EnEy Diamine Aldehyde Product (3a-3m) Time (h) Yields (%)

t-'"*
%*th

II,^n
u.o^Y^ou" Grc"," LO 94

b Y"O
!z\Nt_h

il

\zLn.r"
i&

ChG\" 87

c rrY*".%Nt.
-r4") G"t.-?

H

2.0 89

d t-'"*
\z\NFi2 ryi"-o 3.0 85

e t-r**\z\Nrt

o
lt,^Y)

\.F
Gi-G' 2.0 u

f trY'*,%*& -4.\
Uu. Gi-G,. 2.5 91

b ry:; ,\) cre 3.0 87

h fi'or**\z\NH2 '^Yo,.\^Q

./\-N ,a
1;L*X_fo,

H

2.5 85

1

,'\-Nlt
l(z[*u ,\,,Y"

u
,-\-N ,1\l--ru

H

2.5 90

j ,,rY**.%*rh
l!

"^ti=,'\ 3.0 86

k ,fr*"',%*rt '\)"o GFG-" 3.0 87

I ArNH'
\y'-^*, "4,,,\N-z) Gie 2.5 85

rY**'9** "^cL. 2.5 88

23.74 4'(7fi'Bmzold]imidazob-2yl) banzonitile (3m): conditions for the reduction is in a solvent and in the atts
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of an activator or Promoter. Aromatic aldehydes resPonded

very *eU to aIford the consistent products- of benzimidazole

a"iruti"* in very good to outstanding yieids' In overall' the

aro*uU. aldehydes- haviag electron dornting fl-ooPt ""d
electron withdriwing group-s are reacting very healthy' All &e

r"".tio.,s -o" .o*flJt"d within 2'0 to 4-0 hours of reaction

period and the gained produces also84to94%'

4. Conclusions

In conclusion, the zirrc acer'aie has been working as a novel

ur,i "ff."toul 
cataiysi for the synthesis of benzi:rridazoles in

.,oUt" yi"tat from ortho-phenylenediamine and a wide

diversity of aldehydes. All the reactions wete approved at room

t"*pur"nrr., though using the catalyst zinc acetate in 10 mol%'

The reaction situatiors wLe precisi mild and the isolation of

yields also very informal.
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