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ABSTRACT

An efficient and convenient procedure has beenldeed for the synthesis of some 2-(aryl-methyletitzpne)-
quinazolin-5-ong4a-d) derivatives in good yield. We report here synthesi2-thioxo-quinazoline@a-d) which
were used as base to the synthesis of 2-hydrazmivatives. Also 2-hydrazino derivatives gave th@r3l-
methylenehydrazone)-quinazolin-5-offa-d). The structures of compounds have been evaluatetthe basis of
elemental analysis, FT- IRH NMR and**C NMR spectral data. Antimicrobial activity of comymds2a, 2b, 4a and
4c are giving excellent results.
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INTRODUCTION

Dihydropyrimidinones (DHPMs) and their derivativiegve occupied an important position in natural syrthetic
organic chemistry, due to their wide range of kgadal activities [1], such as antibacterial, anti
antihypertensive, antitumor effects and calciumncleh blockers. Scaffold decoration of DHPMs is Iygh
important for creating structural diversity to puog “drug-like” molecules for biological screeninithe synthesis
of DHPMs was first reported by Biginelli in 1893[2hd has been reviewed recently [3]. Improved ptoces and
new Biginelli-like scaffolds have been reported othee past decade and a variant of the Biginelidemsation has
been described for its application to the totaltlsgais of bioactive guanidine alkaloids [4]. Ballicahese methods
are all similar in the use of different lewis acigalyst as well as protic acid under classicdlixdb]. Other studies
have focused on the use of ionic liquids [6], micawe irradiation [7] and combinatorial chemistry.[8he use of
boron compounds [9], TMSCI [1@nd heterogeneous catalysts, such as tangstophiwsphbil [11], Zeolite [12],
montmorillonite [13], ion-exchange resins [14], gistone technique [15] and antimony(lll)chloriddCk) [16]
have also been reported. However, to the best ofkoawledge, there have been relatively few repoftshe
synthesis of fused DHPMs from cycliediketones with high yields. More recently, the iBigli reaction has been
employed for the synthesis of DHPMs, which usedicyketones instead of open-chain dicarbonyl conmuisu
usingconcentrated hydrochloric acid [1afjd sulfuric acidi18] as the catalyst.

Quinazolines derivatives have attracted consideratiention since they exhibit potent antibacteaiivity against
Staphylococcus aureuSscherichia coliPseudomonas aeruginofEd] andcalcium antagonisactivity [20-21].

Also, The pharmacodynamic versatility of quinazelimoiety has been documented not only in many f
synthetic derivatives but also in several naturabcurring alkaloids isolated from animals, fanslief plant
kingdoms and from microoraganism [22—24]. Theskatsd quinazolines derivatives were found to haigewange

it
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of biological properties including anti-tumor, séde, analgesic, antidiabetic, antibacterial, amtiammatory,
antifungal and anticancer [25-31].

The original Biginelli protocol for the preparatiasf the DHMPs consisted of heating a mixture of theee
components (aldehyd@;keto ester and urea) in ethanol containing a yatahmount of hydrochloric acid. This
procedure leads in one step-one pot to the deBiFdeMs. The major drawback associated with thisquolt is the
low yields, particularly for substituted aromatiedaaliphatic aldehydes [32].

We wish to report herein the advantage of usingnamty(lll)chloride (SbCJ) [16] in the synthesis of 2-thioxo-
quinazolines(2a-d) derivatives, which provides better results withrensterically hindered substrates with good
yield. SbC}is inexpensive, easy to handle on large scale.forty(lll)chloride (SbGJ) catalyst was significantly
more effective than other acid catalyst in the B&ji reaction of cyclig3-diketones and it provides better results
with more sterically hindered substrates with ggiedds [16] (Scheme 1).

Synthesized compoundg®a-d) and (4a-d) were evaluated against bacterial and fungal pathicgstrains and results
are summarized here (Table 2) as a MIC value.

MATERIALS AND METHODS

General: All the reagents were obtained commercially anddusigh further purification. All melting points wer
taken in open capillaries and are uncorrected.ritweitoring of the progress of all reactions and bgemeity of the
synthesized compounds was carried out by TLC. TL& wn using TLC aluminum sheets silica gel 60F254
(Merck). Elemental analysis (% C, H, N) was carrd by Perkins Elmer 2400 CHN elemental analy#er.
spectra were recorded on a shimadzu FTIR 8401 repécttometer in KBR'H NMR and™*C NMR spectra were
recorded on a Bruker Avance 400 MHz spectrometeguBMS as internal standard. Mass spectra wenensthon

a shimadzu LCMS 2010 spectrometer.

General procedure for preparation of 2-thioxo-quinaolines (2a-d): To a mixture of 1,3-cyclohexanedione
(Lmmol), thiourea (1.5 mmol), aldehyddsa{d) (Lmmol) and antimony(lll)chloride (20 mol %), ageitrile (5ml)
was added and content was refluxed for 8 hourgr&fdmpletion of the reaction as monitored by Tthe, reaction
mixture is poured into ice-cold water and stirred 10-15 minutes. The content of the flask werentfiéered and
washed with cold water (20 ml) to remove excessuttda. The solid so obtained was the corresporitigoxo-
quinazolinesZa-d). It was then recrystallized by hot methanol to getpure product (Scheme 1).

4-(4-Chloro-phenyl)-2-thioxo-2,3,4,6,7,8-hexahydrdH-quinazolin-5-one (2a): White solid, (from methanol),
(vield 92%), m.p. 256-257°C, Anal.Calcd fog,8,3CIN,OS: C 57.43, H 4.48, N 9.57% Found: C 57.41, H ANI5
9.51%. IR (KBr, crif): 3311 (br, NH's), 3040, 3010 (ArC-H), 2960 (alkgtH), 1614 (C=C), 1705 (C=0), 1177
(C=S), 735 (C-Cl)*H NMR (400 MHz, DMSO-¢):  1.72-1.8 (m, 2H, C}), 1.95-2.0 (m, 2H, CH}, 2.18-2.28 (m,
2H, CH), 5.42 (bs, 1H, CH), 7.2 (dd, 2H, Ar-H), 7.35 (@&H, Ar-H), 8.90 (bs, 1H, NH), 10 (bs, 1H, NHjC
NMR (400 MHz, DMSO€) 3: 20.45 (CH), 26.2 (CH), 38.8 (CH), 49.22 (CH), 111.7, 126.3, 127.2, 128.3, 128.8,
133.5, 142.1, 155.2 (Ar-C), 173.9 (C=S), 194.8 (§A@S: (M+1) 293.04.

4-(4-Fluoro-phenyl)-2-thioxo-2,3,4,6,7,8-hexahydrdH-quinazolin-5-one (2b): Cream solid, (from methanol),
(vield 90%), m.p. 276-278°C, Anal.Calcd fog,8;3FN,OS: C 60.85, H 4.74, N 10.14% Found: C 60.78, H AN
10.09%. IR (KBr, crit): 3305 (br, NH’s), 3040, 3010 (ArC-H), 2960 (alk@-H), 1617 (C=C), 1686 (C=0), 1174
(C=S),"H NMR (400 MHz, DMSO-g): 5 1.73-1.81 (m, 2H, Cp), 1.93-1.98 (m, 2H, C§), 2.13-2.23 (m, 2H, C}),
5.46 (bs, 1H, CH), 7.19 (dd, 2H, Ar-H), 7.31 (d#f, ZAr-H), 8.85 (bs, 1H, NH), 9.89 (bs, 1H, NHJC NMR (400
MHz, DMSOg) 3: 20.45 (CH), 26.2 (CH), 38.18 (CH), 49.4 (CH), 111.7, 126.3, 127.2, 128.3, 128.83.33
142.1, 155.2 (Ar-C), 173.7 (C=S), 192.8 (C=0), Ni9+1) 277.2

4-(2-Chloro-phenyl)-2-thioxo-2,3,4,6,7,8-hexahydrdH-quinazolin-5-one ~ (2c): Off-white solid, (from
methanol), (vield 94%), m.p. 239-241°C, Anal.CalledC,4H;13CIN,OS: C 57.43, H 4.48, N 9.57% Found: C 57.49,
H 4.45, N 9.51%. IR (KBr, cit): 3310, 3229 (br, NH's), 3040, 3010 (ArC-H), 29@0iphatic C-H), 1614 (C=C),
1698 (C=0), 1179 (C=S), 735 (C-CIH NMR (400 MHz, DMSO-g): § 1.72-1.8 (m, 2H, Ch), 1.95-2.0 (m, 2H,
CH,), 2.2-2.3 (m, 2H, Ch), 5.32 (bs, 1H, CH), 7.10-7.39 (m, 4H, Ar-H), 7@, 1H, NH), 9.89 (bs, 1H, NH)}*C
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NMR (400 MHz, DMSO¢) 3: 20.45 (CH), 26.2 (CH), 38.8 (CH), 49.4 (CH), 111.7, 126.3, 127.2, 128.3, 128.8,
133.5, 142.1, 155.2 (Ar-C), 173.8 (C=S), 192.8 (§3A@S: (M+1) 293.04.

4-Phenyl-2-thioxo-2,3,4,6,7,8-hexahydro-1H-quinaziol-5-one (2d): Light yellow solid, (from methanol), (yield
92%), m.p. 220-223 °C, Anal.Calcd fon8:4N,OS: C 65.09, H 5.46, N 10.84% Found: C 65.11, Hb519
10.89%. IR (KBr, crif): 3300 (br, NH's), 3010, 3024 (ArC-H), 2960 (algitt C-H), 1692 (C=0), 1611 (C=C),
1185 (C=S)*H NMR (400 MHz, DMSO-¢): 5 1.83-1.9 (m, 2H, Ch), 2.1-2.2 (m, 2H, Ch), 2.4-2.5 (m, 2H, Ch},
5.34 (bs, 1H, CH), 7.10-7.39 (m, 5H, Ar-H), 7.88,(iH, NH), 9.69 (bs, 1H, NH}’C NMR (400 MHz, DMSQdy)

8: 19.3 (CH), 27.6 (CH), 29.8 (CH), 53.4 (CH), 111.9, 126.7, 127.1, 128.3, 143.4.25Ar-C), 174.4 (C=S),
193.9 (C=0), MS: (M+1) 259.09.

Table 1. Analytical IR spectral data of 4-aryl-2-thioxo-2,3,4,6,7,8-hexahydro-1H-quinazolin-5-ones (23 and 2-(aryl-methylene
hydrazone)-quinazolin-5-one (4a-d)

SrNo R Ry m.p. (°C)  Yield (%) Mol.Formula* IR (KBr, c)
2a 4-Cl b 256-257 92 GH13CIN,OS 3311, 1705, 1177
2b 4-F - 27€-27¢ 9C Ci14H13FN,OS 3305, 1686, 117
2c 2-Cl - 239-241 94 GH13CIN,OS 3310, 1698, 1179
2d H - 220-223 92 @H14N,0OS 3300, 1692, 1185
4a 4-Cl 4-Cl 17C-17:z 9C C2H1sCLN,O 3345, 168
4b 4-Cl 2-Cl 177-179 92 &H1sCLNLO 3334, 1692
4c 2-Cl 4-Cl 189-191 89 &H1sCILN,O 3340, 1695

4d 2-Cl 2-Cl 197-199 93 &HgCLN,O 3340, 1698
*All compounds gave analysis for C, H and N inttaiege of 10.4.

0 CHO SbCl3 (20% mol)
S Acetonitrile
| S Reflux, 8 hours
+ HoN NH» + >
X
(@] Ry
la-d
R1
®
. =
1.Hydrazine hydrate )
= 2.Isopropanol /’i"
R Acetic acid (10% mol
PN ( ) N s
H ‘) ”
CHO
4a-d R/ 2a-d
3a-b
Scheme 1. Synthesis of 4-aryl-2-thioxo-2,3,4,6, h8xahydro-1H-quinazolin-5-ones (2a-d) and 2-(aryl-rthylenehydrazone)-quinazolin-

5-one (4a-d)

General procedure for preparation of 2-(aryl-methykenehydrazone)-quinazolin-5-one (4a-d): To a
corresponding compoun@d-d) (1 mmol), hydrazine hydrate (1.1 mmol) was addehtent was refluxed for 10
hours. After completion of the reaction as monitorey TLC, isopropanol (5ml) was added followed by
corresponding aldehyde84-b) (1 mmol) and acetic acid (10 mol %), content weftured for 12-18 hours. After
completion of the reaction as monitored by TLC, tbaction mixture was filtered and washed with ispanol (5

ml). The solid so obtained was the corresponditagd. It was then recrystallized by hot isopropanofjé the pure
product (Scheme 1).
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2-[N'-(4-Chloro-benzylidene)-hydrazino]-4-(4-chlorephenyl)-4,6,7,8-tetrahydro-3H-quinazolin-5-one  (4a
Yellow solid (from isopropanol) (Yield 90%), m.p. 170-1Z3°Anal.Calcd for gH;sCI,N4O: C 61.03, H 4.39, N
13.56% Found: C 61.01, H 4. 34, N 13.50%. IR (K8n"): 3345, (br, NH’s), 2965 (ArC-H), 1689 (C=0), 1602
(C=C)."H NMR (400 MHz, DMSO#d): 6 1.7-1.9 (m, 2H, Ch), 2.2-2.3 (m, 2H, Ch), 2.4-2.5 (m, 2H, Ch), 5.3 (d,
1H, CH), 7.3 (dd, 2H, Ar-H), 7.36 (dd, 2H, Ar-H).42 (dd, 2H, Ar-H), 7.8 (dd, 2H, Ar-H), 8.05 (bd41INH), 8.12
(s, 1H, azomethine proton), 10.1 (bs, 1H, NEE, NMR (400 MHz, DMSQdg) &: 20.59 (CH), 26.19 (CH), 36.18
(CHyp), 49.23 (CH), 108.76, 128.0, 128.18, 128.37, 1£8131.4, 133.1, 134.7, 144.0, 147.0, 152.3 (Ar4®R.63
(C=0), MS: (M+Na) 435.1.

2-[N'-(2-Chloro-benzylidene)-hydrazino]-4-(4-chlorephenyl)-4,6,7,8-tetrahydro-3H-quinazolin-5-one  (4h
Light yellow solid (from isopropanol) (Yield 92%), m.p. 177-1Z9°Anal.Calcd for gH;Cl,N,O: C 61.03, H
4.39, N 13.56% Found: C 61.07, H 4. 44, N 13.608(KBr, cm?): 3334, (br, NH’s), 2965 (ArC-H), 1692 (C=0),
1607 (C=C)."H NMR (400 MHz, DMSOdy): 6 1.7-1.87 (m, 2H, C}), 2.18-2.28 (m, 2H, C}j, 2.3-2.4 (m, 2H,
CH,), 5.31 (d, 1H, CH), 7.1 (dd, 2H, Ar-H), 7.15 (&H, Ar-H), 7.3-7.5 (m, 4H, Ar-H), 7.95 (bs, 1H, NH.07 (s,
1H, azomethine proton), 10.0 (bs, 1H, NG NMR (400 MHz, DMSOds) &: 20.57 (CH), 26.09 (CH), 36.08
(CH,), 49.3 (CH), 108.2, 128.3, 128.1, 128.39, 128131,.46, 133.15, 134.75, 144.4, 147.2, 152.31 (Ari®@p.9
(C=0), MS: (M+Na) 435.1.

2-[N'-(4-Chloro-benzylidene)-hydrazino]-4-(2-chloraphenyl)-4,6,7,8-tetrahydro-3H-quinazolin-5-one (4t
Light brown solid (from isopropanol) (yield 89%),pn 189-191°C, Anal.Calcd for,gH:sCI-N,O: C 61.03, H 4.39,
N 13.56% Found: C 60.98, H 4.33, N 13.55%. IR (K&n"): 3340, (br, NH'’s), 2970 (ArC-H), 1695(C=0), 1600
(C=C).™H NMR (400 MHz, DMSO#dg): § 1.67-1.77 (m, 2H, C}), 2.11-2.22 (m, 2H, C}), 2.25-2.37 (m, 2H, C),
5.3 (d, 1H, CH), 7.05-7.22 (m, 4H, Ar-H), 7.4 (&H, Ar-H), 7.5 (m, 2H, Ar-H), 7.99 (bs, 1H, NH),1& (s, 1H,
azomethine proton), 10.07 (bs, 1H, NHG NMR (400 MHz, DMSQdg) &: 20.50 (CH), 26.11 (CH), 36.17 (CH),
49.0 (CH), 108.7, 128.0, 128.1, 128.33, 128.59,8,3133.0, 134.99, 144.07, 147.99, 152.13 (Ar-Op.46 (C=0),
MS: (M+Na) 435.1.

2-[N'-(2-Chloro-benzylidene)-hydrazino]-4-(2-chlorephenyl)-4,6,7,8-tetrahydro-3H-quinazolin-5-one  (4j
Brown solid (from isopropanol) (yield 93%), m.p.7t299°C, Anal.Calcd for £H;sCILN,O: C 61.03, H 4.39, N
13.56% Found: C 60.98, H 4.33, N 13.55%. IR (KBn'{: 3340, (br, NH’s), 2987 (ArC-H), 1698 (C=0), 1601
(C=C).™H NMR (400 MHz, DMSO#dg): § 1.76-1.84 (m, 2H, C}), 2.02-2.14 (m, 2H, C}), 2.31-2.39 (m, 2H, C),
5.34 (d, 1H, CH), 7.1-7.24 (m, 4H, Ar-H), 7.4-7m,(4H, Ar-H), 8.12 (bs, 1H, NH), 8.03 (s, 1H, azadhiee
proton), 9.98 (bs, 1H, NH}’C NMR (400 MHz, DMSQdg) 5: 20.37 (CH), 26.26 (CH), 36.27 (CH), 49.13 (CH),
108.17, 128.02, 128.21, 128.38, 128.53, 131.44,193334.77, 144.02, 147.03, 152.15 (Ar-C), 19Z4Q), MS:
(M+Na) 435.1.

Antimicrobial activity

Thein vitro antimicrobial activity of all the synthesized conupas was carried out by broth microdilution method.
Mueller Hinton broth was used as nutrient mediurgrtmow and dilute the compound suspension for teeliacteria
and Sabouraud Dextrose broth used for fungal fanrittnoculum size for test strain was adjustedl® CFU
[Colony Forming Unit] per milliliter by comparingpé turbidity. The strains employed for the activitgre procured
from [MTCC — Micro Type Culture Collection] Institel of Microbial Technology, Chandigarh.

The compound¢2a-d) and (4a-d) were screened for their antibacterial activity agaEscherichia coli (E.coli),
Pseudomonas aeruginosa (P.aerugino&taphylococcus aureus (S.aureus), Streptococaugepgs (S.pyogenes)
as well as antifungal activity against a@endida albicans (C.albicanspPpMSO was used as vehicle to get desired
concentration of compounds to test upon microbiedirss. The lowest concentration, which showed rwible
growth after spot subculture was considered as NiCeach compound. The standard antibiotics used fo
comparison in the present study were ampicillin dorluating antibacterial activity as well as goifsdvin for
antifungal activity. The protocols are summarizedTiable 2).

An examination of the data (Table 2) reveals thabmgst all the synthesized compour{@s-d) and (4a-d),
compoundsgta and4c exhibited excellent activity against Gram positbacteriaStaphylococcus aureus (S.aureus)
Compounds2a and 4a exhibited excellent activity against Gram negatbacteriaEscherichia coli (E.coli)as
compared to standard antibiotic ampicillin.
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Antifungal study revealed that compoun®ls, 2b and 4a are more potent as compared to standard fungicidal
griseofulvin agains€andida albicans (C.albicans)

Table 2: Antimicrobial activity of compounds 2a-d and 4a-d

Minimal inhibitory concentratiopg/ml

Comp.No. _ Gran-negative bacteria Gr-positive bacteri Fung
E.coli P.aeruginosa S.aureus S.pyogenus C.albicans

2a 625 250 200 250 250
2b 200 100 250 200 250
2c 100 100 200 125 500
2d 200 250 250 200 1000
4a 625 250 62.5 100 250
4b 200 100 200 200 >1000
4c 100 100 _625 125 1000
4d 200 250 250 200 1000

Ampicillin 10C - 25C 10C --

Griseofulvin -- 500

(--) No inhibition“zone.
RESULTS AND DISCUSSION

The key intermediates for the synthesis of 2-(amgthylenehydrazone)-quinazolin-5-o(#a-d) are shown in the
(scheme 1). 4-aryl-2-thioxo-2,3,4,6,7,8-hexahydrbeuinazolin-5-oneg2a-d) were prepared by Biginelli reaction
of 1,3-cyclohexandione, thiourea and aldehydesd) in acetonitrile in the presence of antimony(lllmide as
acid catalyst. Antimony(lll)chloride gave us exeell yield compare to other acid catalysts suchoagentrated
hydrochloric acid, sulfuric acid and TMSCI. The be®sults were obtained with a 0.2:1:1:1.5 ratio of
antimony(lll)chloride, aldehydegla-d), cyclic ketone and thiourea for the synthesis ompounds(2a-d).
Compoundg2a-d) on reflux with hydrazine hydrate for 10 hours fewhthe hydrazides which were reaciesitu
with the aldehydes(3a-b) in isopropanol and acetic acid as catalyst yielddd desired 2-(aryl-
methylenehydrazone)-quinazolin-5-of#a-d).

Compound2a show intense peaks at 3311 tin IR spectra for (NH), 1705 chfor carbonyl (C=0) and 1177 for
thioxo (C=S) streatching. In the mass spectra nutdedon peak is in agreement with the moleculaigiveof the
compound. Elemental analysis data have been foartetin conformity with the assigned structutid. NMR
spectrum oRa showed a double doublet&¥.2 and 7.35 ppm for aromatic (4H) protons and bwaad singlet ad
8.9 and 10 ppm for two NHs. Furthermore, tf@ NMR of compound®a showed the signal &t173.9 ppm which
is corresponding to C-2 (C=S group).

Also, compoundg4a-d) can be prepared in excellent yield from compouf@dsd) via 2-hydrazino derivatives of
compoundg2a-d) (Scheme 1).We have observed tinaitu formation of compoundgla-d) gave excellent isolated
yield. The IR spectra of compouda show intense peadt around 3345 crhfor (NHs), 1689 cri for (C=0).'H
NMR spectra ofta showeddouble doublets &t 7.3, 7.36, 7.42 and 7.8 ppm for two pera substit@iromatic (8H)
protons and two broad singlet@&s.05 and 10.1 ppm indicating the presence of twbpxbtons, in addition to the
signals corresponding to six methylene protons$ dt7-2.5 ppm. Singlet at arourtd 8.12 ppm indicates for
azomethine proton, and at arou®id.3 ppm indicates for C-5 proton. Data from thenmental analysis and mass
spectrum is also in agreement with the assignerttsire. The*C NMR of compoundia revealed that the signal
corresponding to the thione was absent and a resenaf —N=-N- carbon atom (C-2) ai 152.34 ppm was
indicated to the chemical shift of the correspogdiarbon atom. The signal &1.92.63 corresponding to the (C=0)
and atd 147 ppm corresponds to azomethine carbon. Thalsagh 49.23 ppm indicates for C-5 carbon.

Similarly, all these compounds were characterizethe basis of spectral studies. All the compoumee screened
for their antibacterial and antifungal activitiesing ampicillin and griseofulvin as standard drugs.

CONCLUSION
A series of some derivativé4a-d) have been synthesized with high yield wisitu approach from compoundga-

d). Also, compoundg¢2a-d) can be prepared by multicomponent reaction betviegityclohexanedione, thiourea
and aldehydes with high yield using antimony(llljide as a catalyst.
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It can be concluded from (Table 2) that compouiadand 4c is highly active against Gram positive bacteria
Staphylococcus aureus (S.aureu®mpound®a and4a exhibited excellent activity against Gram negabeeteria
Escherichia coli (E.colias compared to standard antibiotic ampicillin. Amtgal study revealed that compounds
2a, 2b and 4a are more potent as compared to standard fungigdakofulvin againstCandida albicans
(C.albicans)
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