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ABSTRACT

o-lodoxy BenzoicAcid (I1BX) efficiently catalyzesthe three component con-
densation reaction of aldehyde, B-ketoester and ureain refluxing acetoni-
trile to afford the corresponding dihydropyrimidinonesin excellent yields.

© 2011 Trade Science Inc. - INDIA

INTRODUCTION

Recently, dihydropyrimidinonederivatives have
been shown to exhibit important pharmacol ogical ac-
tivitiesastheintegra backboneof severa caciumchan-
nel blockers, antihypertensve agents, a pha-la-antago-
nists, and neuropeptide Y (NPY) antagonist'3, More-
over, severd isolated marineaka oidswith interesting
biological activities were aso found to contain the
dihydropyrimidinone-5-carboxylaemoiety®. Most im-
portant among them, are the batzelladine alkaloids,
whichare potent HIV gp120-CD,, inhibitors. In ad-
dition, these compoundsexhibit abroad range of bio-
logicd activitiessuchasantivira, antitumor, antibacte-
ria and anti-inflammatory properties. Themost smple
and straight forward procedure, reported by Biginelli
in 1893, involves one-pot condensation of ethyl ac-
etoacetate, benzal dehyde and ureaunder strongly acidic
conditions®. However, one serious drawback of
Bigindli’s reaction is the low yields obtained in the case
of substituted aromatic and diphatic ad dehydes®. Then,
hasled to the devel opment of multistep strategiesthat
producerather higher overdl yieds, but lack of thesm-

KEYWORDS

Biginelli reaction;
IBX;
Dihydropyrimidinones.

plicity likeone-pot, one-setp synthesis™.

Theart of performing an efficient chemical trans-
formation, coupling of three or morecomponentsina
single operation by a catalytic process avoiding
stoichometric toxic reagents, largeamountsof solvents,
and expengve purification techniquesrepresentsafun-
damental target of the modern organic synthesis® of
dihydropyrimidinone hasreceived renewed interest.
Recently BF,-OEt,, InCL, FeCl, and lanthanide
triflated’® arefound to beeffectivefor thistransformar
tion. However many of these methodsinvol ve expen-
sive reagents, stoichiometric amounts of catalysts,
strongly acidic conditions, inadequate yieldsand com-
patibility with other functional groups. Consequently,
thereisscopefor further renovation of the substituents
inal threecomponents, and better yields.

lodoxybenzoic acid (IBX) isaversatile oxidizing
agent becauseof itshigh efficiency, easy availability, mild
reaction conditions, and itsstability tomoistureand air™.
A widefunctiond group toleranceand high-yidding re-
actions, without over oxidation have madeIBX very
familiar for the oxidation of a coholseveninthepres-
enceof ol€efins, thioethersand amino groups*2. Inre-
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cent reports, theuseof IBX asamild oxidant hasbeen
extended to many other e egant oxidativetransforma
tiong®3.

EXPERIMENTAL

General remarks

Mélting pointswere recorded on Buchi R-535 ap-
paratus and are uncorrected. IR spectrawererecorded
on a Perkin-Elmer FT-IR 240-c spectrophotometer
using KBr optics. *H NMR spectrawererecorded on
Gemini-200 spectrometer inDM SO using TMSasin-
terna standard. Mass spectra were recorded on a
finnigan MAT 1020 Mass spectrometer operating at
70eV.

General procedurefor the synthesisof dihydro-
pyrimidin-2-onefor representativecompound 4(a)

A solution of B-keto ester (2), (lmmol) and alde-
hyde (1), (Lmmol), urea(3), (3mmol) and catalytic
amount of IBX (195mg) inacetonitrile(5ml) washesated
under reflux for 3 hrs. After compl etion of reaction as
indicated by TLC analysis, IBX was removed by
cinterred funnd under high vacuum. Thereaction mixer
poured into the crushed i ceand theresulting solid was
filtered and recrystallied from hot methanol to afford
the pure product.

Spectroscopic datafor thecompounds
Ethyl-4(4-phenyl)-6-methyl-2-oxo-3,4-dihydr opy-
rimidine-5-car boxylate (4a)

m.p. 205-206°C. *H NMR(CDCI/DMSO-d)) :
8.89 (s, 1H, NH), 7,.01(S,1H, NH), 7.15-7.32 (m,
5H, Ar-CH), 5.27(s, 1H, CH), 4.03(q, J=7.1Hz, 2H,
OCH,), 2.31(s, 3H, CH,) 1.15(t, J=7.1Hz, 3H).
FABMS: m/z(%) = 261(M+1) (28), 183(10),
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154(100), 136(76), 120(16), 107(28), 89(30), 77(32),
55(42). IR (KBr) : 3234, 3108, 1701, 1645, 1091,
758, 698 cm™.

Ethyl-4(4-fluor ophenyl)-6-methyl-2-oxo-3,4-dihy-
droPyrimidine-5-car boxylate(4b)

m.p. 176-177°C. *H NMR : (CDCI /DM SO-d,)
§ 9.0 (brs, 1H, NM), 7.45(brs, 1H, NH), 7.25-7.30
(m, 2H, Ar-CH), 6.93-7.00 (m, 2H, Ar-CH), 5.20(s,
1H, CH), 3.98(q, 2H, J=7.1Hz, OCH,), 2.28(s, 3H,
CH,), 1.13(t, J=7.1Hz, 3H). FABMS: m/z(%) =
278(M*), 248(24), 232(10), 204(10), 189(8),
182(32), 154(58), 136(46), 124(12), 107(20), 89(20),
77(22). IR (KBr) : 3243, 3117, 2957, 1706, 1647,
1223, 1090, 781, 683 cm™.

Ethyl-4(4-chlor ophenyl)-6-methyl-2-oxo-3,4-
dihydropyrimidine-5-car boxylate(4c)

m.p. 218-219°C. *H NMR : (CDCI /DMSO-d)
§ 8.88 (brs, 1H, NH), 7.51 (brs, 1H, NH), 7.25(m,
4H,Ar), 5.19(d, J=3.57Hz, 1H), 3.98(q, J=7.1Hz, 2H,
OCH,), 2.24(s, 3H, CH,), 1.12(t, J=7.152Hz, 3H).
FABMS: m/z(%) = 294 (M), 182(12), 165(8),
153(100), 137(72), 120(14), 107 (26), 89(22),
77(24), 65(10). IR (KBr) : 3245, 3122, 2978, 1706,
1647, 1221, 1094, 846, 790 cm'™.

Ethyl-4(2-nitr ophenyl)-6-methyl-2-oxo-3,4-dihy-
dropyrimidine-5-car boxylate (4d)

m.p. 206-207°C. '*H NMR : (CDCI.,/DMSO-d,)
69.32 (brs, 1H, NH), 7.84 (d, J=-8.176Hz, 1H, arom
CH), 7.64(t, 1H, J=7.433), 7.56 (d, 1H, J=8.176Hz,
arom CH) 7.44 (t, J=4.33Hz, 1H), 6.82 (brs, 1H, NH),
5.82 (d, 1H, J=2.23Hz), 3.90 (g, 2H, J=7.4333,
OCH,), 2.38 (s, 3H, CH,), 0.99(t, 3H, J=7.433Hz).
FABMS: m/z (%) = 305(M*) (100), 286(48), 270(4),
259(18), 228(24), 213(38), 197(12), 182(26),
154(14), 136(18), 120(8), 107(8), 65(6), 51(10). IR
(KBr) : 3420, 3249, 3117, 2952, 1717, 1683, 1649,
1244, 1093, 1026, 823, 782 cm™.

Ethyl-4(4-nitr ophenyl)-6-methyl-2-oxo-3,4-dihy-
dropyrimidine-5-car boxylate (4€)

m.p. 206-208°C. '*H NMR : (CDCI.,/DMSO-d,)
6 9.08 (brs, 1H, NH), 8.08(d, J=8.76Hz, 2H, arom
CH), 7.55 (brs, 1H, NH), 7.45(d, J=8.69Hz, 2H, arom
CH), 5.28(d, J=2.230Hz, 1H, CH), 3.97(q, J=7.1Hz,

Au Tudian Yournal



OCAIJ, 7(3) 2011

J.Venkateswara Rao et al.

145

2H, OCH,), 2.24(s, 3H, CH,), 1.10 (t, J=7.1Hz, 3H,
CH,). EIMS: m/z(%) = 315 (M*) (75), 278(40),
234(17), 184(90), 156(100), 138 (80), 111(20),
76(17), 42(40). IR (KBr) : 3236, 3119, 2982, 1729,
1703, 1644, 1521, 1218, 1092, 778, 698 cm'™.

Ethyl-4(4-methylphenyl)-6-methyl-2-oxo-3,4-dihy-
dropyrimidine-5-carboxylate (4f)

m.p. 175-176°C. *H NMR : (CDCI/DMSO-d,)
$8.93 (brs, 1H, NH), 7.15(brs, 1H, NH), 6.95-7.10
(m, 4H, ArCH), 5.15 (d, J=2.9Hz, 1H, CH), 3.95 (q,
J=6.95Hz, 2H, OCH,), 2.24 (s, 3H), 2.20 (s, 3H,
CH,), 1.11(t, J=7.3Hz, 3H, CH,). FABMS: m/z(%)
275(M*) (100), 245(20), 229(10), 201(10), 183(39),
154(68), 136(58), 120(14), 107(24), 85(36), 69(24),
55(34). IR (KBr): 3422, 3229, 3106, 2927, 1702,
1644, 1026, 1002, 824, 763 cm™,

Ethyl-4(4-dimethylamino)-6-methyl-2-oxo-
3,4dihydropyrimidine-5-car boxylate (49)

m.p. 200-202°C. *H NMR : (CDCI/DMSO-d,)
§ 8.89 (brs, 1H, NH), 7.28(brs, 1H, NH), 7.11 (d,
J=8.176Hz, 2H, arom CH), 6.65(d, 2H, J=8.176Hz),
5.11 (d, J=2.23Hz, 1H, CH), 4.01 (g, J=4.33Hz, 2H),
2.92 (s, 6H, N(CH,),), 2.27(s, 3H, CH,), 1.18(t,
J=7.433Hz, 3H, CH,). FABMS: m/z(%) = 303 (M*)
(15), 289 (10), 238 (6), 176 (6), 165(8), 154 (100),
136 (80), 121(20), 107 (32), 89 (40), 77 (42), 63
(20). IR (KBr) : 3423, 2253, 1654, 1027, 1002, 1446,
1230, 824, 763 cm™,

M ethyl-4(4-dimethylamino)-6-methyl-2-oxo-3,4-
dihydropyrimidine-5-car boxylate (4h)

m.p. 214-216°C. *H NMR : (CDCI/DMSO-d,)
5 8.88 (brs, 1H, NH), 7.09(brs, 1H, NH), 7.11 (d,
J=8.176Hz, 2H, arom CH), 6.61(d, 2H, J=8.176Hz),
5.14 (d, J=2.23Hz, 1H, CH), 3.58 (s, 3H), 2.92 (s,
6H, N(CH,),), 2.29 (s, 3H, CH,). EIMS: m/z(%) =
200(M+1) (15), 275 (5), 231(8), 142 (10), 121(15),
85 (75), 66 (100), 46 (55). IR (KBr) : 3239, 3105,
2926, 1703, 1681, 1648, 1615, 1524, 1247, 1025,
1002, 821, 783 cm'™.

Ethyl-4(4-hydr oxyphenyl)-6-methyl-2-oxo-3,4dihy-
dropyrimidine-5-carboxylate (4i)

m.p. 202-204°C. *H NMR: (CDCI /DM SO-d,)
 8.85 (brs, 1H, phenolic-OH), 8.76(brs, 1H, NH),
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7.01-7.05 (m, 3H), 6.63 (d, 2H, J=8.76Hz), 5.11 (d,
J=1.59Hz, 1H, CH), 3.97 (g, 3H, J=7.1Hz), 2.23 (s,
3H,CH,), 1.12(t, J=7.16 Hz, 3H, CH,). FABMS: nv/
z (%) = 276(M*) (100), 246(26), 230(16), 202(12),
182(50), 154(48), 136(42), 120 (10), 107(18), 89
(18), 77 (18). IR (KBr) : 3239, 3120, 2976, 1686,
1645, 1463, 1350, 1294, 1090, 755, 651 cm™.

Ethyl-4(4-methoxyphenyl)-6-methyl-2-oxo-3,4-
dihydropyrimidine-5-carboxylate(4j)

m.p. 206-208°C. '*H NMR : (CDCI.,/DMSO-d,)
6 8.95 (brs, 1H, NH), 7.19 (d, 2H, J=8.6Hz, arom
CH), 6.96 (brs, 1H, NH), 6.77 (d, J=8.5Hz, 2H, arom
CH), 5.23(s, 1H, CH), 4.03(q, J=7.0Hz, 2H, OCH,),
3.75 (s, 3H, OCH,), 2.30 (s, 3H, CH,), 1.17 (t,
J=7.0Hz, 3H, CH,). EIMS: m/z(%0) = 292(M+2) (30),
276(5), 263(100), 218(75), 184(65), 156(55),
138(20), 111(20), 78(30), 42(48). IR (KBr): 3243,
3112, 2956, 1705, 1650, 1221, 1087, 840, 791 cn™.

Ethyl-4(3,4,5-trimethoxyphenyl)-6-methyl-2-oxo-
3,4dihydr opyrimidine-5-car boxy late (4k)

m.p. 215-217°C. *H NMR : (CDCI.,/DMSO-d,)
6 8.91 (brs, 1H, NH), 7.26 (brs, 1H, NH), 6.52 (s,
2H, arom CH), 5.20(d, J=2.23Hz, 1H, CH), 4.06(q,
J=7.433Hz, 2H, OCH,), 3.80(s, 6H, OCH),), 3.72(s,
3H, OCH,), 2.30(s, 3H), 1.20 (t, J=7.433Hz, 3H,
CH,). EIMS: m/z(%) = 350 (M*) (44), 320(10),
306(20), 288((12), 276(6), 221(4), 182(34), 153(100),
136(72), 120 (14), 107 (30), 77 (26). IR (KBr): 3442,
2927,1702, 1646, 1581, 1220, 1121, 1084, 792, 773,
700 cmrt,

Ethyl-4(2-napthyl)-6-methyl-2-oxo-3,4-dihydr opy-
rimidine-5-carboxy late (4)

m.p. 245-247°C. *H NMR : (CDCI /DM SO-d,)
§9.11 (brs, 1H, NH), 7.54 (brs, 1H, NH), 7.38-7.82
(m, 7H, arom CH), 5.43 (d, J=2.23 Hz, 1H, CH),
4.02 (g, J=7.433Hz, 2H, OCH.,), 2.23 (s, 3H), L.16(t,
J=7.433Hz, 3H, CH,). EIMS: m/z(%) 312 (M+2) (50),
282 (55), 238(45), 184(100), 156(60), 128(62),
11(15), 78(15), 42(75). IR (KBr): 3422, 1699, 1646,
1225, 1049, 1026, 1002, 823, 761 cm™.

Ethyl-4(4-gtyr)-6-methyl-2-oxo-3,4-dihydr opyrimi-
dine-5-car boxylate (4m)

m.p. 237-239°C. *H NMR: (CDC|3/D|\/| SO-d6)
- @W CHEMISTRY
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$8.81 (brs, 1H, NH), 6.75 (brs, 1H, NH), 7.13-7.36
(m, 5H, arom CH), 6.42 (d, J=16.36 Hz, 1H CH),
6.17 (dd, J=16.353, 6.690 Hz, 1H), 4.87 (d,
J=6.021Hz 1H), 4.15(q, 2H, J=6.690), 2.26 (s, 3H),
1.29 (t, 3H, J=6.690Hz, 3H). EIMS: m/z(%) = 287
(M+1), (80), 258(90), 214(74), 184(64), 156(74),
138(50), 116(55), 77(74), 42 (100). IR (KBr) : 3244,
3113, 2976, 1721, 1651, 1463, 1289, 1227, 1094,
971, 780, 692 cmL.,

Ethyl-4(4-ethylphenyl))-6-methyl-2-oxo-3,4-dihy-
dropyrimidine-5-car boxylate (4n)

m.p. 186-187°C. *H NMR : (CDCI./DMSO-d,)
5 8.8 (brs, 1H, NH), 7.09 (brs, 1H, NH), 7.14-7.23
(m, 5H, arom CH), 4.20 (m, 1H), 4.05 (m, 2H), 2.55-
2.68(m, 2H), 2.25)(s, 3H), 1.80 (m, 2H), 1.20 (t, 3H,
J=7.2H2). EIMS: miz(%) = 288 (M) (25), 184(100),
156(50), 138(40), 92(48), 42(35). IR (KBr) : 3423,
2976, 2253, 1710, 1652, 1027, 1003, 825, 765 cm™.

Ethyl-6-methyl-2-oxo-3-pentyl-3,4dihydropyrimi-
dine-5-carboxylate (40)

m.p. 155-157°C. *H NMR: (CDCI. /DM SO-d,)
§ 8.78 (brs, 1H, NH), 7.09 (brs, 1H, NH), 4.42 (m,
1H), 4.25(m, 2H), 2.32 (s, 3H), 1.65(m, 2H), 1.32-
1.47 (m, 9H), 0.95 (t, J=6.86Hz, 3H). EIMS: m/z(%)
= 255 (M+1) (84), 231(36), 225(70), 183(100),
166(26), 153(28), 137 (36), 107 (22), 100 (66), 55
(90). IR (KBr) : 3245, 3118, 2930, 1702, 1648, 1236,
1085, 772, 744 cm™.

RESULTSAND DISCUSSION

Inview of thiswehaveutilized IBX asan efficient
catalyst for the Biginelli three component one-pot syn-
thesis. Inthisreport wedescribeasimpleand practica
method for the biginelli reaction using catalytic amount
of IBX inacetonitrile. Thereaction of benzal dehyde,
ethyl acetoacetate and ureain the presenceBX inre-
fluxing acetronitrilefor 3 hfurnished the corresponding
dihydropyrimidinonein 94%yield (Scheme1). Thus, a
seriesof dihydropyrimidinoneswere preparedin good
yieldsassummarized in TABLE 1. Similarly, several
aromatic, aliphatic adehydesreacted well under these
reaction conditions to give the corresponding
dihydropyrimidinonesin good to excellent yields.
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TABLE 1: IBX promoted synthesisof dihydropyrimidones

DHPM R R' R? ReactiontimeHrs Yield (%)°
4a CgHs Me OEt 3.0 0
4b  4-(F)-CgH4 Me OEt 32 92
4c  4-(Cl)-CgH, Me OEt 3.0 88
4d  2-(NO,)-CgH4 Me OEt 33 89
4de  4-(NO,)-CgHy Me OEt 32 92
4f  4-(CHs)-CeH, Me OEt 33 91
4g 4-(N Mey)-CgHy Me OEt 32 %4
4h  4-(N Mey)-CgHy MeOMe 34 93
4i  4-(OH)-CgH4 Me OEt 35 %4
4j 4-(CH30)-CgH4 Me OEt 3.6 92
4k 3,4,5-(CH30);s-C¢H, Me OEt 33 91
41 2-Napthyl Me OEt 31 88
4m  Cinnamyl Me OEt 31 90
4n  Phenyl Propyl Me OEt 32 89
40 n-Hexyl Me OEt 31 88

aAll Productswer echaracterized by IR, *H NM R and M ass Spec-
troscopy and compar ed with literature reports, PAll yieldswere
isolated and unoptimized

Many of the pharmacol ogical relevant subgtitution
patterns on the aromatic ring could beintroduced with
high efficiency. Aromatic d dehydescarrying ether elec-
tron-donating or d ectron-withdrawing substituents af -
forded highyields of productsin high purity. Another
important feature of this procedureisthesurvival of
variety functiona groupssuch asolefins, esters, nitro,
hydroxy and halidesunder thereaction conditions. The
advantageof IBX for thereaction liesinitssmplicity.

Interestingly, Bis-acetoxy lodobenzene (BAIB) aso
catalyses Bigindli one-pot, three component conden-
sation reaction giving lessyiel ds (35%-45%) and tak-
inglongreactiontimes(7-9 h) for theconversion. Thus
IBX ismoresuperior for Bigindli protocol intermsof
conversonandtime.

Thisprocedureoffersan easy accessto subgtituted
dihydropyrimidinoneswith avariety of substitution pat-
terns. Among the various sol vents such as acetonitrile,
methanol, THF, ethanol and DM SO wereused for this
transformation, acetonitrilewasfound to beabest re-
veal the scope and generality of thereaction with re-
spect to the various aldehydes, 3-ketoestersand urea.

CONCLUSION

In conclusion, we have developed asimple and
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general method for the synthesis of dihydropyrimi-
dinonesusingtheinexpensiveand easily available IBX.
Themethod offers severa advantagesincluding high
yields, short reaction times and simple experimental
workup procedure, which makesauseful processfor
the synthesisof dihydropyrimidinones.
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