Trade Science Ine.

ISSN: 0974 - 7516 Volume 7 Issue 5

CHEMISTRY
A Tndéian Yournal

=== Fyf] Peper

OCAIJ, 7(5), 2011 [286-289]

SeO -catalysed one-pot solvent-free synthesis of dihydropyrimidin-
2(1H)-ones under microwave irradiation

Mantu Rajbangshi, Md.Rumum Rohman, Bekington Myrboh*
Department of Chemistry, North Easter n Hill Univer sity, Mawlai Campus, Shillong - 793022, (INDIA)
E-mail: bmyrboh@nehu.ac.in
Received: 18" December, 2010 ; Accepted: 28" December, 2010

ABSTRACT

A series of dihydropyrimidin-2(1H)-ones were synthesized using the
Bigindlli type of reaction in presence of selenium dioxide as an efficient
catalyst. Thereaction was carried out under microwaveirradiation to afford
thedihydropyrimidin-2(1H)-onesin excellent yields. Thereaction proceeded

cleanly inlesstime and under solvent free condition.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Thesynthessof 3,4-dihydropyrimidine-2(1H)-ones
(DHPM) hasgained great importancein recent years
duetotheir widerangeof biological activities! Pietro
Bigindli first established thethree component conden-
sation reaction of methyl acetoacetate, ureaand ade-
hydewhich paved theway for thedevel opment of smilar
but more efficient synthetic methods.? Later severa
improvements have been reported by usnglewisacids
suchasBF,.OEt,, FeCl,,, LaCl,,, La(OTf),, Yb(OTf),,
InX,, ZrCl,, BiCl,, Mn(OAc), and LiCIO, or acombi-
nation of lewisacidswith transition metal salts, clays
etc.¥ Someof themethods employed for thesynthesis
of DHPM however, suffer from disadvantagesinthe
use of strongly acidic condition, the accompanying
sideproductsin using protic acids® and prolonged re-
actiontime. Asapart of our continued interest inthe
devel opment of newer synthetic methodsfor heterocy-
clic compounds and our current interest in the use of
Se0, inorganicsynthes's, wewished toexploreitsutility
asoneof thereagentsin one-pot three component reac-

KEYWORDS

Seleniumdioxide;
3, 4-dihydropyrimidine-
2(1H)-ones;
Microwaveirradiation.

tions. Our literature survey reved sthat SeO, hasbeen
employed for oxidation reaction,®8 reductive
carbonylation,®*2 heterocyclization!*®'4 and
aromatization'** inthe presence of asacrificid catalyst
or co-oxidant. To our knowledgethereisno report so
far of the use of SeO, as a catalyst for heterocyclic
synthesis. Furthermore, by virtue of the high electron
density around the el ectronegative oxygen, selenium
becomes electron deficient and behave as a Lewis
acid.[* Therefore we decided to use sdlenium dioxide
asamild Lewis acid rather than an oxidant for the
Biginelli reaction. Thus, when 1,3-dicarbonyl com-
pound, ureaand aldehyde were reacted under micro-
wave irradiation condition in presence of SeO, asa
catalyst the reaction resulted in the formation of
dihydropyrimidinones. Furthermore, thereisno report
of SeO, being used independently asacatayst for the
Bigindli typeof reaction.

RESULTSAND DISCUSSION

Inthis paper, wewouldliketo report onthe SeO, as
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auseful catalyst for the synthesisof dihydropyrimidin-
2(1H)-onesin onepot by athree component cyclization
reaction under microwaveirradiationin solvent freecon-
dition. Toestablishthismethodol ogy, wefirs heated con-
ventiondly 4-chlorobenza dehyde, methyl acetoacetate
and ureaintheratio 1:1:1 using stoichometric amount of
SeO, under neat condition at 100 °C which resulted in
theconsumption of al thereactantsand formetion of the
desired product. In another attempt, when 4-
chlorobenza dehyde, ureaand methyl acetoacetate were
reacted in presence of SeO, (10mol %) at 100°Cina
microwavefor 10 minthereaction showed theforma:
tion of the product (4m) with some amount of the
unreected d dehyde. Whenthe samereactionwashested
t0 130 °C under microwave irradiation during the same
period of time, noincreasein theyield was observed.
However, when theamount of SeO, wasincreased to
20 mol % thereaction proceeded to completionwith no
trace of the starting a dehydeleft (monitored by TLC).
Purification by column chromatography afforded DHPM
(4m) in95%yield. To confirm the participation of SeO,
as a catalyst in the reaction, a mixture of 4-
chlorobenza dehyde, methyl acetoacetateand ureawere
treated under identical reaction condition butinthe ab-
sence of Se0,. Thinlayer chromatographic anaysisof
the reaction mixture reveal ed the presence of the ex-
pected dihydropyrimidinone (4m) alongwith anumber
of side products in close proximity. Again, when
benzlaldehyde (entry 2, TABLE 1), ethyl acetoacetate
andthioureawereheated with catdytic seeniumdioxide
(20 mol %) under neat condition inthe microwave at
130°C, thereaction proceeded to completionin 7 min
giving (4b) in 70%yidd (Schemel).
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Scheme 1

The present procedure was then employed for the
condensation of aldehydes (entries1, 3,and 5, TABLE
1) and -keto ester with ureato givethe corresponding
DHPMs in good yields. Furthermore, the
cyclocondensation of cinnamal dehydeand furfuralde-
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hyde (entries 14 and 15, TABLE 1) afforded the cor-
responding DHPMsin 75% and 70% yiel ds respec-
tively. Similarly, when crotona dehydewastreated with
methyl acetoacetate and ureain presence of SeO, un-
der microwavefor 8 min, thereactionledto theforma-
tion of thedesired DHPM (4p) in 63%Yield. A number
of aromatic, substituted aromatic and heterocyclic a-
dehydeswere used with 1,3-dicarbonyl compounds
and ureaor thioureato demonstrate the generality of
the condensation. All the substrates (entries 1-16,
TABLE 1) efficiently underwent cyclizationto furnish
corresponding dihydropyrimidin-2(1H)-onesin pres-
enceof SeO, catayst under microwaveirradiationwith-
out affecting the substituents. The DHPMswerefully
characterized by *H NMR, *C NMR, IR analysesand
by comparison of the melting pointswith those of the
authentic compounds(TABLE 1).

TABLE 1: SeO, catalyzed synthesisof 3,4-dihydropyrimidine-
2(1H)-onesunder microwaveirradiation.

Entry R, R, X Tr:Pne/ Product? Y(Ioi()j:/
1 CgHs MeO 7 4a 904
CeHs Et S 7 4b 70
3 4-(MeO) CgHq4 Et O 8 4c 77
4  4-(MeO) CgH, Et S 8 4d 647
5  4-(NO,) CeH, MeO 8 4e 85
6 4-(NO,) CeHa Et O 8 4f 671"
7 3-(MeO) CgHq4 Et O 8 4g 78t
8 4-(OMe)CgHq MeO 6 4h g7t
9 4-BrC¢H, Et O 6 4 85
10 25(MeO),CH; Et O 9 4 90
11 345-(MeO);CeH, Et O 9 4K 85
12 4-(Me)CeH, Et O 8 4 85
13  4-CICgH, MeO 6 4m 95!
14 Cinnamyl Et O 7 4an 75
15  Furyl Et O 7 40 708
16 Crotonyl Me O 8 4ap 63

3Pr oductshave been char acterized by comparison of H, °C
NMR, IR, eemental analysisand melting pointswith the au-
thentic compounds. Pl solated yields. “Reference.

It isnoteworthy to mention that, literatureisal-
most silent of crotonal dehyde being used in the one
pot three component condensationsto give DHPM
(4p) intheearlier reported protocols. Significantly,
no oxidation takes placeat thed lylic methylene group
of compound (4p).18
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Scheme 2 : Plausible mechanism.

The plausible mechanism may be depicted asin
Scheme 2. Theintermediate (5) isformed by thereac-
tion of thealdehydeand ureaor thioureaand then sta-
bilized by sdlenium dioxidethrough acoordinate bond
dueto the el ectron deficient selenium center. Subse-
guent addition of ethyl acetoacetate enolate to the
acylimine(5), followed by cyclization of compound (6)
and dehydration, affords the corresponding
dihydropyrimidinones(4).

EXPERIMENTAL SECTION

All commercidly availablechemica sand reagents
were purchased fromAldrich and used without further
purification. IR spectrawere recorded on a Perkin-
Elmer FT-IR ingtrument. The*H- and *C-NMR spec-
trum wererecorded on aBruker Avancell 400NMR
machine. Unless otherwise specified, CDCl ,wasused
as solvent. Mass spectrawere recorded with aWater
ZQ-4000 equipped with ESI and APCI mass detector
and CHN was done on Perkin-Elmer PE 2400 Series
[I. CEM Discover microwavereactor was used for mi-
crowavereaction.

General procedured4(a-p)

A pre-stirred mixture of aldehyde (2.134 mmal),
methyl acetoacetate or ethyl acetocetate (2.134 mmol)
and ureaor thiourea (2.561 mmol) in aclean and oven
dried vessdl wasirradiated inaCEM Discover micro-
wavereactor at 130 °C (260 W), for 5-10 min in the
presence of SeO, (20 mol %). The completion of the
reaction was monitored by thin layer chromatography.
The crude was passed through ashort column or silica
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gel and €l uted with ethyl acetate-hexane (3:7) to afford
3, 4-dihydropyrimidin-2(1H)-ones.

Ethyl 6-methyl-4-phenyl-2-thioxo-1,2,3,4-
tetrahydropyrimidine-5-carboxylate(4b, TABLE 1)

Off white solid, mp 195-197°C (lit.1"® mp 199-
200°C). IR (KBr): 3177, 2989, 2935, 1708, 1653,
1595, 1571, 1456 cm™. *H NMR (CDCI., 400 MHz):
68.10 (s, 1H), 7.45-7.24 (m, 6H), 5.39 (d, J = 2.8
Hz, 1H), 4.12-4.04 (m, 2H), 2.36 (s, 3H), 1.16 (t, J
= 7.2 Hz, 3H).®C NMR (DMSO-d,, 100 MHz): 6
174.2, 165.1, 145.0, 143.5, 128.5, 127.6, 126.3,
100.6, 59.5, 54.0, 17.1, 14.0. Anal. calcd. for
C_H,N.,O,S: C, 60.85; H, 5.84; N, 10.14. Found:
C, 60.76; H, 5.93; N, 10.03. MS (ES+) calcd for
C_H,,N,O,S 276.09, found m/z 277.0 (M+H)*;

14" '16

299.0 (M+Na)".
CONCLUSION

Insummary, we havedevel oped an dlternative pro-
tocol for thesynthesisof dihydropyrimidin-2(1H)-ones
using SeO, asacatalyst thusintroducing anew varia-
tionintheBiginelli reaction. Thisone-pot protocol has
asmplework-up and givesexcel lent yields of thesub-
stituted dihydropyrimidin-2(1H)-ones. The present
work isexpected to provideanew insght in theuse of
Se0, asacatayst in tandem with other reagentsin or-
ganic synthess.
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