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CoCl,-6H,0 or LaCl;:7H,0 Catalyzed Biginelli Reaction.
One-Pot Synthesis of 3,4-Dihydropyrimidin-2(1H )-ones
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An efficient synthesis of 3, 4-dihydropyrimidinones from alde-
hyde, p-keto ester and urea in ethanol using cobalt chloride
hexahydrate or lanthanum chloride heptahydrate as a catalyst
was described. Compared to the classical Biginelli reaction,
this new method consistently has the advantage of good yields
(56%—99% ) as well as short reaction time (4—5 h).
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Introduction

1,4-Dihydropyridines of the nifedipine type (e. g.
I—II0) are the most studied class of organic calcium
channel medicine, which have become almost indispens-
able for the treatment of cardiovascular diseases such as
hypertension, cardiac arthythmias, or angina.! In the
past decade, interest has also been focused on aza-
analogs! such as dihydropyrimidines of type IV ( DH-
PMs) which show a very similar pharmacological profile to
classical dihydropyridine calcium channel modulators.?
Several lead-compounds have been developed (e. g. SQ
32926 V) that are superior in potency and duration of an-
tihypertensive activity to classical DHP drugs ( Fig.
1) .2 Dihydropyrimidine derivatives have exhibited im-
portant pharmacological properties, e. g. as the integral
backbones of several calcium channel blockers, antihy-
pertensive agents, o-la-antagonists, and neuropeptide Y
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(NPY) antagonists.? Recently, several isolated marine
alkaloids® with interesting biological activities also contain
the dihydropyrimidinone-5-carboxylate core. Most notably
among these are the batzelladine alkaloids, which have
been found to be potent HIV gp-120-CD4 inhibitors.*
Thus, syntheses of these heterocyclic nucleus are of much
current interest.
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Fig. 1 Structures of nifedipine and aza-analogs.
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Whereas dihydropyridines of the nifedipine type
(DHPs, i.e. I —III) are generally prepared by the
well-known Hantzsch synthesis, aza-analogs of type IV
(DHPMs ) are readily available through the so-called
Biginelli dihydropyrimidine synthesis (Scheme 1). In
1893, Italian chemist Biginelli reported on the acid-cat-
alyzed cyclocondensation reaction of ethyl acetoacetate
(1), benzaldehyde (2) and urea (3) .* This reaction has
been recently reviewed by Kappe.> The reaction was car-
ried out by simply heating a mixture of the three compo-
nents dissolved in ethanol with a catalytic amount of HCl
at reflux temperature. The product of this one-pot, three-
component synthesis that precipitated on cooling of the re-
action mixture, was identified correctly by Biginelli as 3,
4-dihydropyrimidin—2( 1H)-one (4). However, the one
step protocol often provides only low to moderate yields of
the desired target molecules 4 (20%—50% ), in parti-
cular when substituted aromatic or aliphatic aldehydes are
employed. Therefore, the search of milder and practical
routes for the synthesis of dihydropyrimidin-2(1H )-ones
by the Biginelli reaction continues to attract the attention
of researchers. In recent years, several improved proce-
dures for the preparation of DHPMs (Biginelli com-
pounds) have been reported, either by modification of the
classical one-pot Biginelli approach itself, 51 or by the
development of novel, but more complex multistep strate-
gies that give somewhat higher overall yields but lack the
simplicity of the one-pot.'! In addition, significant rate
and yield enhancements were reported for Biginelli reac-
tions carried out under microwave irradition, ' and several
combinatorial approaches towards DHPMs IV had been al-
so advanced using solid phase or fluorous phase reaction
conditions.'> More recently, LiClO,,* Mn(OAc);*
2H,0," Yb (1IT)-resin,'® ultrasound-accelerated in the
presence of ceric ammonium nitrateionic,!” ionic liquids
such as 1-n-butyl-3-methylimidazolium tetrafluoroborate
or hexafluorophosphorate'® as catalysts for the one-pot syn-
theses of dihydropyrimidinones were also reported.

In recent years, the use of lanthanide(IIl) and
cobalt(II) compounds as catalysts or promoters in organic
synthesis has atiracted great interest from many
chemists. ' In a previous communication,” it was report-
ed that the LaCly;*7H,0 can catalyze Biginelli reaction
availably. However, the use of CoCl,*6H,0 as a catalyst
in the synthesis of pyrimidinones has not been reported
yet. Herein, a general and practical route for the Biginel-
li cyclocondensation reaction using cobalt chloride hexahy-
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drate or lanthanum chloride heptahydrate as a mild cata-
lyst was reported. 3,4-Dihydropyrimidin-2(1H )-one
(4a) can be obtained from the reaction of benzaldehyde,
ethyl acetoacetate and urea in the presence of CoCl, *
6H,0 or LaCl; * 7H,0 in 96% and 95% yield, respec-
tively. This is a novel, one-pot combination that not only
preserves the simplicity of Biginelli’ s one-pot reaction but
also consistently produces excellent yields of the dihy-
dropyrimidin-2(1H )-ones. In the presence of the CoCl,*
6H,0 or LaCl;*7H,0 (2.5 mmol), the reaction of 3-ke-
to ester 1 (10 mmol), aldehyde 2 (10 mmol), and urea
3 (15 mmol) was carried out in a one-pot condensation in
refluxing EtOH, which has previously been employed suc-
cessfully in the Biginelli condensation as solvent. After
the reaction was completed, the dihydropyrimidinones (4a
—4t) precipitated from the reaction mixture. Meanwhile,
even for aliphatic aldehydes (i.e. butyraldehyde and
iso-butyraldehyde) which normally show extremely poor
yields in the Biginelli reaction,? the corresponding dihy-
dropyrimidin-2(1H )-ones (41) and (4m) could be ob-
tained in moderate yields (Table 1) . In addition, the re-
activity of aldehydes, 2,4-diketone and urea in the pres-
ence of CoCl,*6H,0 or LaCl;*7H,0 was examined.
Thus, the Biginelli reactions of aromatic aldehydes, 2,4-
pentanedione and urea at reflux for 4—5 h afford 5-
acetyl-6-methyl-4-aromatic-3 , 4-dihydropyrimidin-2 (1 H ) -
one in 86%—98% yields. Under these conditions, the
yields were significantly raised (56%—99%), and the
reaction time was shortened from 18 h to 4—>5 h.
Recently, the mechanism of the Biginelli reaction
was reinvestigated in detail by Kappe.? He proposed and
established that the first step in this reaction, the acid-
catalyzed formation of acyl imine intermediate by reaction
of the aldehyde with urea, is the rate-limiting step. Inter-
ception of the iminium ion by ethyl acetoacetate produces
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an open-chain ureide 7, which subsequently cyclizes to
the intermediate 8, then elimination of water leads to the
formation of dihydropyrimidinones 4. The intermediate 8
was also isolated and characterized with '"H NMR and X-
ray diffraction analysis by Qian et al.!® In the current

new reaction conditions, the cobalt or lanthanum ion may
complex to the nitrogen of the imine to give intermediate
6, thus activating the C = N bond toward nucleophile. So
a mechanism for the Co(II) and La(III) promoted Bigi-
nelli reaction was proposed in Scheme 2.
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Table 1 Cobalt(II) and lanthanum(III) catalyzed synthesis of dihydropyrimidinones
DEPM R R? . Yield (%) .
A B¢ C
4a OEt CsHs 96 95 78
4b OEt 4-CH;0C¢H, 99 93 61
4c OFEt 3,4-(OCH,0) CH; 86 91 49
4d OEt 4-OHCgH, 98 89 67
de OEt 4-NO,CgHy 96 80 58
4f OEt 4-CICgH, 98 92 56
4g OFEt 3-ClGeH, 86 87 56
4h OEt 3-BrCsH, 92 97 58
4i OFEt 2-HOCgH, 66 76 19
4j OFEt Furyl- 67 67 36
4k OEt 2,4-(C1),CsH, 91 93 69
41 OEt CH;CH,CH, 69 60 15
4m OFEt (CH;),CH 59 56 10
4n OEt 4-0H-3-CH;0CsH; 86 92 43
4o OEt 4-NMe, CsH, 81 78
4p Me CeHs 98 95
4q Me 4-CH;0CH, 96 91
4r Me 4-CIC¢H, 93 96
4s Me 3-CICH, 90 86
4t Me 3-BrCgH, 98 92
4u Me 2,4-(C),GHy 89 93

¢ Isolated yield. ® Method A; new reaction conditions (cat. CoCl,*6H,0/HCl in EtOH, reflux 4 h). © Method B; new reaction conditions
(cat. LaCl;*7H,0/HCl in EtOH, reflux 5 h). ¢ Method C: classical Biginelli conditions®22 (cat. HCl in EtOH, reflux 18 h).

In summary, it has been developed a simple and ef-
ficient modification for the direct preparation of substitut-
ed dihydropyrimidinones from readily available starting
materials. By using CoCl, * 6H,0 or LaCl; * 7H,0 as a

catalyst, the yields of the one-pot Biginelli reaction can
be increased from 20%—50% to 56%—99% , while
the reaction time was shortened from 18 h to 4—S5 h.
This improved modification of Biginelli reaction is a sim-
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ple, high-yielding, time-saving, and environmentally
friendly process. Therefore, this is an important alterna-
tive to the synthesis of 3,4-dihydropyrimidinones.

Experimental

Melting points were uricorrected. 'H NMR and ®*C
NMR spectra were recorded on an varian INOVA-400
NMR spectrometer using TMS as internal standard. Ele-
mental analyses and IR spectra were measured on a
Perkin-Elmer 2400 microanalyser and a Bruck E-
QUINOXS55 spectrophotometer as KBr pellets, respective-
ly. Mass spectra were determined on an HP-5800A mass
spectrometer.

General procedure for the preparation of 3,4-dihydropyrimi-
dinones using CoCl*6H,0 or LaCl;*7TH,0 as a catalyst

A solution of 3-keto ester (1) (10 mmol), the ap-
propriate aldehyde (2) (10 mmol), urea (3) (15
mmol ), catalyst ( CoCl,*6H,0 or LaCly:7H,0, 2.5
mmol) and conc. HCl (1—2 drops) in EtOH (20 mL)
was heated under reflux for 4—5 h. After cooling, the
reaction mixture was poured onto 100 g of crushed ice.
Stirring was continued for several miniutes. The solid
products were filtered, washed with cold water (2 x 50
mL) and a mixture (1:1) of ethanol-water (3 x 20 mL),
dried and recrystallised from hot ethanol.

5- Ethoxycarbonyl -6- methyl-4- phenyl -3 , 4- dihydro-
pyrimidin-2(1H)-one (4a)  M.p. 202—203 C; 'H
NMR (DMSO-d) 8: 9.17 (s, 1H), 7.72 (s, 1 H),
7.21—7.32 (m, 5H), 5.14 (s, 1H), 3.98 (q, J =
7.2 Hz, 2H), 2.24 (s, 3H), 1.08 (t, J=7.2 Hz,
3H); *C NMR (DMSO-d¢) 3: 165.4, 152.2, 148.4,
144.9, 128.4, 127.3, 126.3, 99.3, 59.2, 54.0,
17.8, 14.1; IR (KBr) v: 3414, 3230, 3109, 2936,
1702, 1649, 1599 cm™'. Anal. caled for CisH;6N,0;5:
C64.62, H6.15, N 10.77; found C 64.65, H 6.20,
N 10.86.

5- Ethoxycarbonyl -6- methyl -4-( 4- methoxyphenyl )-3, 4
dihydromq'imidin-Z(lH)-one (4b) M.p. 201—202
C; 'H NMR (DMSO-dg) 3: 9.14 (s, 1H), 7.66 (s,
1H), 7.14 (d, J=8.4 Hz, 2H), 6.86 (d, J=8.4
Hz, 2H), 5.08 (d, J= 2.8 Hz, 1H), 3.97 (q, J =
7.2 Hz, 2H), 3.71 (s, 3H), 2.23 (s, 3H), 1.09 (t,
J=7.2 Hz, 3H); ®C NMR (DMSO-d¢) 3: 165.4,
158.4, 152.2, 148.0, 137.1, 127.4, 113.7, 99.6,
59.1, 55.0, 53.3, 17.7, 14.1; IR (KBr) v; 3415,

3241, 3114, 2954, 1708, 1646, 1512 cm~'. Anal.
caled for C;sHigN,04: C 62.07, H 6.21, N 9.66;
found C 62.18, H 6.26, N 9.86.

5- Ethoxycarbonyl-6-methyl-4-( 3 , 4- methylenedioxy -
phenyl)-3, 4-dihydropyrimidin-2 (1H )-one (4c)
M.p. 188—189 C; 'H NMR (DMSO-dg) 3: 9.16 (s,
1H), 7.66 (s, 1 H), 6.83 (d, J =8.0 Hz, 1H),
6.73 (s, 1H), 6.67 (d, J=8.0 Hz, 1H), 5.96 (s,
2H), 5.05 (d, J=3.2 Hz, 1H), 3.97 (q, J=7.2
Hz, 2H), 2.23 (s, 3H), 1.09 (t, J=7.2 Hz, 3H);
BC NMR (DMSO-dg) &: 165.3, 152.0, 148.2,
147.2, 146.3, 138.8, 119.3, 107.9, 106.6, 100.9,
99.3, 59.1, 53.6, 17.7, 14.1; IR (KBr) v: 3414,
3233, 3107, 2965, 1696, 1638, 1495 cm~'. Anal.
caled for C;sHigN,Os: C 59.21, H 5.26, N 9.21;
found C 59.37, H5.42, N 9.36.

5- Ethoxycarbonyl -6- methyl -4-(4- hydroxyphenyl )-3,
4- dihydropyrimidin-2(1H )-one (4d) M.p. 226—
228 C; 'H NMR (DMSO-dg) &: 9.32 (s, 1H), 9.11
(s, 1H), 7.61 (s, 1 H), 7.02 (d, J=8.4 Hz, 2H),
6.69 (d, J=8.4 Hz, 2H), 5.04 (d, J=3.2 Hz,
1H), 3.97 (q, J=7.2 Hz, 2H), 2.23 (s, 3H), 1.08
(t, J=7.2 Hz, 3H); C NMR (DMSO-d,) 3: 165.4,
156.6, 152.2, 147.8, 135.5, 127.4, 115.0, 99.8,
59.1, 53.5, 17.8, 14.1; IR (KBr) v: 3417, 3241,
3120, 2984, 1687, 1649, 1512 cm™!. Anal. caled for
CiuHis N;0,: C 60.87, H 5.80, N 10.14; found C
61.12, H5.74, N 10.32.

5- Ethoxycarbonyl-6- methyl -4-( 4-nitrophenyl )-3, 4-
dihydropyrimidin-2(1H )-one (4e) M.p. 208—209
°C; 'H NMR (DMSO-dg) &: 9.32 (s, 1H), 8.28 (d,
J=8.4 Hz, 2H), 7.89 (s, 1 H), 7.63 (d, J=8.4
Hz, 2H), 5.26 (d, J=3.2 Hz, 1H), 3.94 (q, J =
7.2 Hz, 2H), 2.28 (s, 3H), 1.07 (1, J=7.2 Hz,
3H); ®C NMR (DMSO-dg) §: 165.3, 152.2, 152.1,
149.6, 146.9, 127.9, 124.0, 98.5, 59.7, 53.9,
18.0, 14.2; IR (KBr) v: 3416, 3237, 3085, 2941,
1728, 1694, 1588, 1509 cm~!. Anal. caled for CyyHs-
N;Os: C 55.08, H4.92, N 13.77; found C 55.34, H
4.80, N 13.92.

5- Ethoxycarbonyl-6-methyl-4-(_ 4- chlorophenyl )-3,
4- dihydropyrimidin-2( 1 H )-one (4f) M.p. 215—
216 °C; 'H NMR (DMSO-dg) 8: 9.23 (s, 1H), 7.75
(s, 1H), 7.38 (d, J=8.8 Hz, 2H), 7.24 (d, J =
8.8 Hz, 2H), 5.14 (d, J=2.8 Hz, 1H), 3.97 (q, J
=7.2 Hz, 2H), 2.24 (s, 3H), 1.08 (t, J=7.2 Hz,
3H); *C NMR (DMSO-dg) §: 165.2, 151.9, 148.7,
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143.8, 131.8, 128.4, 128.2, 98.8, 59.3, 53.4,
17.8, 14.1; IR (KBr) v: 3419, 3246, 3112, 2980,
1708, 1646, 1487 cm™!. Anal. caled for Cy4His-
CIN,05: € 57.05, H5.13, N 9.50; found C 57.12, H
5.20, N 9.46.

5- Ethoxycarbonyl-6- methyl-4-( 3- chlorophenyl )-3, 4
dihydropyrimidin-2(1H )-one (4g) M.p. 192—193
°C; 'H NMR (CD;COCD;) §: 8.31 (s, 1H), 7.26—
7.37 (m, 4H), 6.93 (s, 1H), 5.37 (d, J=3.2 He,
1H), 4.05 (q, J=7.2 Hz, 2H), 2.39 (s, 3H), 1.15
(t, J=7.2Hz, 3H); ®C NMR (CD;COCD;) 8:
166.1, 152.6, 149.1, 148.3, 134.5, 131.1, 128.2,
127.5, 125.9, 100.8, 60.2, 55.6, 18.4, 14.5; IR
(KBr) v: 3416, 3224, 3098, 2980, 2926, 1704,
1651, 1593 cm~!; MS (70 eV) m/z (%) : 294 (M*,
5.63), 265 (37.47), 221 (24.01), 183 (100.00),
155 (39.33), 137 (33.51). Anal. caled for
C14sH;sCIN,05: C 57.05, H 5.13, N 9.50; found C
57.27, H4.90, N 9.44.

5- Ethoxycarbonyl -6- methyl-4- ( 3- bromophenyl )-3, 4
dihydropyrimidin-2(1H )-one (4h) M.p. 185—186
°C; 'H NMR (DMSO-dg) §: 9.26 (s, 1H), 7.78 (s,
1H), 7.22—7.45 (m, 4H), 5.14 (d, J =3.2 Hgz,
1H), 3.95 (q, J=7.2 Hz, 2H), 2.25 (s, 3H), 1.09
(t, J=7.2 Hz, 3H); *C NMR (DMSO-dg) 3: 165.2,
151.9, 148.9, 147.5, 130.8, 130.2, 129.2, 125.3,
121.5, 98.6, 59.3, 53.6, 17.8, 14.1; IR (KBr) v:
3416, 3228, 3113, 2976, 2932, 1705, 1654, 1613,
1589 em™1; MS (70 eV) m/z (%) 339 (M* + H,
22.23), 341 (M* +2+ H, 20.48), 309 (20.70), 311
(19.88), 265 (13.96), 267 (11.73), 183 (100.00),
155 (30.64), 137 (21.34). Anal. caled for G4 His-
BN,05: C 49.55, H4.42, N 8.26; found C 49.60, H
4.40, N 8.15.

5- Ethoxycarbonyl -6- methyl -4-(2- hydroxyphenyl ) -3,
4-dikydropyrimidin-2 (1H )-one (4i) M.p. 201—
203 °C; '"H NMR (DMSO-dg) &: 9.33 (s, 1H), 8.20
(d, J=8.4 Hz, 2H), 7.87 (s, 1 H), 7.49 (d, J=
8.4 Hz, 2H), 5.26 (d, J=3.2 Hz, 1H), 3.97 (q, J
=7.2 Hz, 2H), 2.26 (s, 3H), 1.08 (1, J=7.2 Hz,
3H); C NMR (DMSO-dg) §: 165.1, 152.0, 151.8,
149.4, 146.7, 127.7, 123.8, 98.2, 59.4, 53.7,
17.9, 14.1; IR (KBr) v: 3414, 3236, 3119, 2984,
1720, 1702, 1644, 1521 cm™'. Anal. caled for C Hyg-
N,0,: C 60.87, H5.80, N 10.14; found C 60.72, H
6.01, N 10.25.

5- Ethoxycarbonyl-6-methyl-4-( 4-furyl )-3, 4-dihy-
dropyrimidin-2(1H )-one (4j) M.p. 202—204 C;
'H NMR (DMSO0-dg) 8: 9.22 (s, 1H), 7.74 (s, 1H),
7.53 (s, 1H), 6.33 (d, J=2.8 Hz, 1H), 6.07 (d,
J=2.8 Hz, 1H), 5.20 (d, J=3.6 Hz, 1H), 4.00
(g, J=7.2 Hz, 2H), 2.22 (s, 3H), 1.12 (1, J =
7.2 Hz, 3H); C NMR (DMSO-dg) 8: 165.0, 155.9,
152.4, 149.3, 142.1, 110.3, 105.3, 96.8, 59.2,
47.7, 17.7, 14.1; IR (KBr) v: 3413, 3239, 3119,
2984, 1702, 1644, 1457 em™!. Anal. caled for CHyy-
N,0,: € 62.61, H6.09, N 12.17; found C 62.84, H
6.02, N 12.32.

5- Ethoxycarbonyl -6- methyl-4-( 2, 4- dichlorophenyl )-
3, 4-dihydropyrimidin-2 (1H )-one (4k) M.p.
249—250 °C; 'H NMR (DMSO-dg) &: 9.33 (s, 1H),
7.77 (s, 1H), 7.31—7.57 (m, 3H), 5.59 (d, J =
2.8 Hz, 1H), 3.90 (q, J=7.2 Hz, 2H), 2.29 (s,
3H), 1.00 (t, J=7.2 Hz, 3H); *C NMR (DMSO-
de) &: 164.7, 151.0, 149.5, 140.9, 132.6, 132.5,
130.2, 128.6, 127.9, 97.4, 59.0, 51.1, 17.6,
13.8; IR (KBr) v: 3415, 3219, 3104, 2969, 1699,
1641 em™!'; MS (70 eV) m/z (%): 328 (M*,
6.69), 330 (M* + 2, 4.10), 299 (47.18), 293
(68.72), 255 (40.00), 183 (100.00), 155 (32.82),
137 (25.64) ; Anal. caled for Ci4Hy4,CLN,05: C 51.06,
H 4.26, N 8.51; found C 51.32, H4.43, N 8.24.

5- Ethoxycarbonyl -6~ methyl -4-( n-propyl )-3, 4-dihy-
dropyrimidin-2(1H )-one (41) M.p. 178—180 C;
THNMR (CDCL) 3: 8.55 (s, 1H), 6.30 (s, 1H),
4.31 (s, 1H), 4.15 (q, J=7.2 Hz, 2H), 2.28 (s,
3H), 1.40—1.59 (m, 4H), 1.28 (t, J =7.2 Hz,
3H), 0.90 (t, J=7.2 Hz, 3H); *C NMR (CDCl;)
3: 165.9, 154.9, 146.8, 101.5, 59.8, 51.2, 39.1,
18.4, 17.5, 14.3, 13.7; IR (KBr) v: 3414, 3247,
3119, 1709, 1676, 1646 cm™!. Anal. caled for Cj;Hg-
N;05: C 58.41; H7.96, N 12.39; found C 58.70, H
8.02, N 12.20.

5- Ethoxycarbonyl-6- methyl-4-( iso-propyl )-3, 4-di-
hydropyrimidin-2(1H )-one (4m) M.p. 197—198
°C; 'H NMR (CDClL) &: 8.61 (s, 1H), 6.31 (s,
1H), 4.23 (s, 1 H), 4.16 (q, J =7.2 Hz, 2H),
2.29 (s, 3H), 1.85 (m, 1H), 1.28 (t, J=7.2 Hz,
3H), 0.91 (d, J=6.4 Hz, 3H), 0.86 (d, J=6.4
Hz, 3H); *C NMR (CDCL) §: 166.2, 155.3, 147.1,
100.2, 59.8, 56.8, 34.5, 18.4, 15.6, 14.3; IR
(KBr) v; 3413, 3237, 3106, 1700, 1646 cm™!. Anal.
caled for Cy; HigN,05: C 58.41, H 7.96, N 12.39;
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found C 58.48, H7.72, N 12.18.

5- Ethoxycarbortyl -6- methyl -4- (4 hydrosxy -3- methoxy-
phenyl )-3, 4-dihydropyrimidin-2 (1H )-one (4n)
M.p. 231—232 C; '"H NMR (DMSO-ds) 8: 9.15 (s,
1H), 8.95 (s, 1H), 7.66 (s, 1H), 6.80 (s, 1H),
6.75 (d, J =8.4 Hz, 2H), 6.60 (d, J = 8.4 Hz,
1H), 5.05 (d, J=2.8 Hz, 1H), 3.98 (q, J=7.2
Hz, 2H), 3.72 (s, 3H), 2.22 (s, 3H), 1.11 (¢, J
=7.2 Hz, 3H); B®C NMR (DMSO-dg) 8: 165.3,
152.1, 147.8, 145.6, 135.8, 118.1, 115.1, 110.7,
99.4, 59.0, 55.4, 53.4, 17.6, 14.0; IR (KBr) v:
3536, 3243, 3116, 2971, 2934, 1700, 1644, 1515
em~!. Anal. caled for C;sHigN,Os: C 58.82, H 5.88,
N 9.15; found C 58.47, H6.01, N 9.36.

5- Ethoxycarbonyl -6- methyl -4 ( 4 dimethylaminophenyl )-
3,4 dihydropyrimidin-2(1H)-one (40).  M.p. 256—257
°C; 'H NMR (DMSO-d¢) &: 9.07 (s, 1H), 7.57 (s,
1H), 7.02 (d, J=8.4 Hz, 2H), 6.64 (d, J=8.4
Hz, 2H), 5.02 (d, J=3.2 Hz, 1H), 3.96 (q, J =
7.2 Hz, 2H), 2.83 (s, 6H), 2.22 (s, 3H), 1.10 (4,
J=7.2 Hz, 3H); *C NMR (DMSO-dg) §: 165.5,
152.3, 149.7, 147.5, 132.6, 126.9, 112.2, 99.9,
59.1, 53.3, 17.7, 14.1; IR (KBr) v: 3420, 3245,
3117, 2976, 1704, 1647, 1527 ecm~!. Anal. caled for
Ci6HxN;05: C 63.37, H 6.93, N 13.86; found C
63.55, H6.80, N 13.72.

5- Acetyl-6- methyl-4- phenyl-3 , 4- dihydropyrimidin-2
(1H)-one (4p) M.p. 237—238 C; 'H NMR
(DMSO0-dg) 8: 9.17 (s, 1H), 7.82 (s, 1H), 7.23—
7.34 (m, 5H), 5.26 (d, J=3.2 Hz, 1H), 2.29 (s,
3H), 2.10 (s, 3H); *C NMR (DMSO-dg) &: 194.2,
152.0, 147.9, 144.2, 128.4, 127.2, 126.3, 109.5,
53.7, 30.2, 18.8; IR (KBr) v: 3416, 3260, 3126,
2925, 1706, 1675, 1605 cm™!. Anal. caled for Cy3His-
N;0,: C 67.83, H6.09, N 12.17; found C 67.98, H
6.29, N 12.01.

5- Acetyl -6- methyl-4-( 4- methoxyphenyl )-3, 4-dihy-
dropyrimidin-2(1H)-one (4q) M.p. 183—184 C;
'H NMR (DMSO-dg) 8: 9.14 (s, 1H), 7.75 (s, 1H),
7.15(d, J =8.4 Hz, 2H), 6.87 (d, J = 8.4 Hz,
2H), 5.19 (d, J=3.2 Hz, 1H), 3.71 (s, 3H), 2.27
(s, 3H), 2.06 (s, 3H); ¥C NMR (DMSO-d¢) 3:
194.4, 158.5, 152.1, 147.8, 136.4, 127.6, 113.9,
109.6, 55.1, 53.3, 30.2, 18.8; IR (KBr) v: 3414,
3232, 3122, 2951, 1702, 1593, 1509 cm~!. Anal.
caled for Cyu HigN;O5: C 64.62, H 6.15, N 10.77;
found C 64.80, H 6.14, N 10.98.

5- Acetyl -6- methyl -4-( 4- chlorophenyl )-3, 4 dihydro-
pyrimidin-2(1H)-one (4r)  M.p. 226—227 °C; 'H
NMR (DMSO-dg) 8: 9.22 (s, 1H), 7.85 (s, 1H),
7.37(d, J=8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz,
2H), 5.25 (d, J=3.2 Hz, 1H), 2.28 (s, 3H), 2.11
(s, 3H); ¥C NMR (DMSO-d¢) &: 194.2, 152.1,
148.5, 143.2, 131.9, 128.5, 128.4, 109.6, 53.1,
30.4, 19.0; IR (KBr) v: 3414, 3288, 3116, 2928,
1701, 1618, 1466 cm~'. Anal. caled for Cy3His-
CIN,0,: C 58.98, H 4.91, N 10.59; found C 59.12,
H5.22, N 10.76.

5- Acetyl-6- methyl -4 3- chlorophenyl )-3, 4 dihydropy-
rimidin-2(1H )-one (4s) M.p. 283 C (dec); 'H
NMR (DMSO-dg) 8: 9.24 (s, 1H), 7.87 (s, 1H),
7.17—7.37 (m, 4H), 5.25 (d, J =3.2 Hz, 1H),
2.29 (s, 3H), 2.14 (s, 3H); *C NMR (DMSO-dg)
5: 194.1, 152.1, 148.7, 146.6, 133.0, 130.5,
127.3, 126.3, 124.9, 109.4, 53.2, 30.5, 19.0; IR
(KBr) v; 3415, 3272, 3118, 2917, 1705, 1614, 1470
em™!. Anal. caled for C;3H;3CIN,0,: C 58.98, H
4.91, N 10.59; found C 59.23, H 5.08, N 10.82.

5- Acetyl-6- methyl-4-( 3- bromophenyl )-3 , 4 dihydropy-
rimidin-2(1H )-one (4t) M.p. 280—290 C; 'H
NMR (DMSO-dg) 8: 9.26 (s, 1H), 7.88 (s, 1H),
7.22—7.46 (m, 4H), 5.26 (d, J =3.2 Hz, 1H),
2.30 (s, 3H), 2.15 (s, 3H); C NMR (DMSO-dg)
5: 194.0, 151.9, 148.6, 146.8, 130.7, 130.1,
129.1, 125.2, 121.6, 109.3, 53.1, 30.4, 18.9; IR
(KBr) v: 3415, 3281, 3115, 2915, 1703, 1614, 1469
em™'. Anal. caled for C;3Hy;3BiN,0,: C 50.49, H
4,21, N 9.06; found C 50.72, H4.43, N9.29.

5- Acetyl-6-methyl-4-( 2, 4- dichlorophenyl ) -3, 4- di-
hydropyrimidin-2 (1H )-one (4u) M.p. 226—228
°C; 'H NMR (DMSO-ds) 8: 9.32 (s, 1H), 7.80 (s,
1H), 7.27—7.60 (m, 4H), 5.62 (s, 1H), 2.34 (s,
3H), 2.08 (s, 3H); *C NMR (DMSO-dg) &: 193.7,
151.3, 148.9, 140.0, 132.7, 132.6, 129.8, 128.9,
127.9, 108.3, 51.1, 30.2, 18.8; IR (KBr) v; 3414,
3280, 3124, 2963, 1705, 1664, 1616 cm™'. Anal.
caled for C3H;, CLN,0,: C 52.17, H 4.01, N 9.36;
found C 52.40, H4.13, N 9.25.
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