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Chlorotrimethylsilane-promoted Biginelli-type reaction of benzaldehyde, acetoacetic acid derivatives, and
various carboxyl-containing ureas was explored. It was found that the steric load of the urea substituents
influenced strongly the reaction outcome; in particular, the method was efficient only in the case of
unbranched mono-substituted ureas bearing either aliphatic or aromatic groups. The method allows performing
a one-pot, protecting group free synthesis of dihydropyrimidines possessing carboxylic functionality.

J. Hetercycl Chem., 00, 00 (2013).

INTRODUCTION

Multicomponent reactions represent a timely field of
organic chemistry for more than a century because they
allow huge diversity of rather complicated molecules to be
created using one synthetic procedure in an efficient and
timesaving manner [1-10]. The Biginelli reaction, one of
the most useful multicomponent reactions, offers an efficient
way to access multifunctionalized dihydropyrimidine deriva-
tives 1 (Fig. 1) and related heterocyclic compounds through
a condensation of an aldehyde, a -dicarbonyl compound,
and urea derivatives [11,12]. Dihydropyrimidine structural
unit 1 is an important scaffold in the medical research. It is
found in calcium channel modulators, mitotic kinesine
inhibitors, adrenergic receptor antagonists, and antibacterial
and antiviral agents [13].

Biginelli reaction involving substituted ureas with addi-
tional functional groups at their substituents gives rise to
functionalized dihydropyrimidines. The latter are useful
building blocks for parallel synthesis of combinatorial
libraries for high-throughput screening. Notably, the Biginelli
reaction is not affected by many functional groups at the urea
substituent. This offers a nice opportunity to carry out one-
pot, protecting group free [14] syntheses of a number of
functionalized dihydropyrimidines.

In this contribution, we describe our results on
chlorotrimethylsilane-promoted Biginelli reaction involving
substituted ureas bearing the carboxyl functionality at their
substituents (2). It was shown in a few reports [15-21] that
the use of chlorotrimethylsilane as a mild condensation
promoter tolerating a wide range of functional groups
improved considerably the reaction yields. Therefore, the
chlorotrimethylsilane was used in this study. A set of
substituted ureas 2a—k was employed in present syntheses
to establish the scope and limitations of the method (Fig. 1).

To the best of our knowledge, only a limited number of
examples involving ureas of the type 2 in Biginelli reaction
was reported in the literature. In particular, reactions of urea
2e with ethyl/benzyl acetoacetate and a set of aldehydes
promoted by HCI were reported [22-24]. Several examples
of analogous transformations of urea 2¢ via multistep solid-
phase procedures were also reported [25].

The reactions of benzaldehyde with ureas 2a-k and
acetoacetic acid derivatives 3a—c were performed by keeping
the reagents in the presence of Me;SiCl (5eq)—DMF
system at ambient temperature for 3—4 days (Scheme 1).
The results of the experiments are summarized in Table 1.

Steric hindrance in the starting urea 2 appeared to be a
predominant factor that determined the reaction outcome.
In particular, reactions of benzaldehyde, acetoacetic acid
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derivatives 3a—c, and ureas 2a-h resulted in target
dihydropyrimidines 4(a-h)(a—c) with 60-83% yields. In the
case of less reactive ureas 2i-k, we could not isolate the
corresponding dihydropyrimidines 4ia—4ka from the crude
product [18], although their formation (<10%) was detected

y ! H 2 H by NMR and HPLC-MS. It should be noted that lowering
Ox, NMCOOH HZNWN HZNWN the reactivity of B-dicarbonyl component 3 (from 3a to 3c)
n . . .
\NrH o \©\ 0 did not affect considerably the outcome of the reaction.
: 2f COOH 29  COOH The successful results obtained in the case of ureas
2a,n=1 COOH 2a-h bearing small substituents can be explained by a
g:’ r’:fg twofold role of the chlorotrimethylsilane. As illustrated in
2d n=4 0. NH 2h Scheme 2, in our opinion, the chlorotrimethylsilane acts as
2e,n=5 Y not only the condensation promoter but also as a dynamic
N Ph protecting group for the carboxyl moiety [18].
H,N._N._ COOH HQNTNYCOOH HN. N COOH The one-pot, protecting group free chlorotrimethylsilane-
TO( \r Ph T)( promoted Biginelli-type reaction with carboxyl-substituted
2i 2j 2k ureas is an efficient and practical method for the synthesis
of dihydropyrimidines from mono-substituted ureas with
Figure 1. Set of substituted ureas 2a-k. . . . . o
aliphatic or aromatic groups. Prepared dihydropyrimidines
contain the carboxylic functionality valuable for further
modification of the molecule.
Scheme 1
EXPERIMENTAL
Os_NHRT O 0O CHO Me,SiCl Ph O
+ + | —_— . .
M fo  Ph DMF HN Ro The solven.ts were pupﬁed according to the standard procedures.
2 | All the starting materials were purchased from Acros (Geel,
oo 32 R2 = OC.H o N Belgium), Merck (Darmstadt, Germany), and Fluka (Dorset, United
a a, e = el ! Kindom). Analytical TLC was performed using Polychrom SI F254
3b, R2 = N(CH,), R1 : s
3¢, R2 = NHPh 4(a-i)(a-c) plates. 'H NMR and “C NMR spectra were recorded on a Bruker
170 Avance 500 spectrometer (at 499.9MHz for protons and
124.9MHz for carbon-13). Chemical shifts are reported in ppm
Table 1
Biginelli reactions of benzaldehyde, ureas 2a—k, and acetoacetic acid derivatives 3a—c.
Entry No. Urea R1 Methylene component R2 Product Yield, %
1 2a CH,CO,H 3a OC,Hs 4aa 83
2 2a CH,COH 3b N(CH,),0 4ab 68
3 2b (CH2)2C02H 3a OC2H5 4ba 72
4 2c (CH,);CO,H 3a OC,Hs 4ca 75
5 2c (CH,);CO,H 3b N(CH,),0 4cb 63
6 2d (CH2)4C02H 3a OC2H5 4da 78
7 2e (CH,)sCO,H 3a OC,Hs 4ea 70
8 2e (CH,)sCO,H 3b N(CH,),0 4eb 62
9 2e (CH,)sCO,H 3c NHPh 4ec 71
10 2f p-CcH4COH 3a OC,Hs 4fa 76
11 2f p-CeH4COH 3b N(CH,),O0 4fb 71
12 2g m-CegH,CO,H 3a OC,Hs 4ga 70
13 2g m-CcH,CO,H 3b N(CH,),0 4gb 65
14 2h CH,(p-CcH4CO,H) 3a OC,Hs 4ha 69
15 2h CH,(p-CcH4CO,H) 3b N(CH,),0 4hb 63
16 2i CH(CH3)CO,H 3a OC,Hs 4ia 9*
17 2i CH(CH;)CO,H 3b N(CH,),0 4ib 5%
18 2i CH(CH;)CO,H 3c NHPh dic 5*
19 2j CH(CgH5)CO,H 3a OC,Hs 4ja 9*
20 2k CH,CH(C¢Hs5)CO,H 3a OC,Hs5 4ka 5%

“Yields detected by HPLC MS analysis.
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and other silylated products,
see ref. 18

downfield from TMS (‘H, '3C) as an internal standard. Elemental
analyses were performed at the Laboratory of Organic Analysis,
Department of Chemistry, Kiev National Taras Shevchenko
University. Mass spectra were recorded with Agilent 1100 LCMSD
SL instrument (chemical ionization). Flash chromatography was
performed on Teledyne ISCO CombiFlash Companion personal
flash chromatography system.

General procedure for the reaction of ketones la—c and
aminoazoles 2a—c. A mixture of compound 3 (2mmol),
benzaldehyde (2mmol), urea 2 (2.0-2.2mmol) in dry DMF
(2-3mL) was sonicated for 1h at RT to dissolve the starting
materials, and then, chlorotrimethylsilane (1.086 g, 10 mmol) was
added. The resulting mixture was allowed to stand for 3—4 days
and then poured into water (15 mL). The suspension formed was
sonicated for 1h, and the precipitate was filtered and washed with
a small amount of diethyl ether (2 mL). If the solid product was not
formed, the mixture was extracted with CH,Cl, (2 x 10 mL), the
combined extracts were evaporated, and the residue was triturated
with small amount of diethyl ether and filtered. The crude product
was recrystallized from 2-propanol or purified by flash
chromatography (Hexane/Ether 9:1 as an eluent) to yield the
dihydropyrimidines 4.

5-(Ethoxycarbonyl)-6-methyl-2-0xo0-4-phenyl-3,4-dihydro-
pyrimidin-1(2H)-ylJacetic acid 4aa. Yield 83%. Mp 183°C. 'H
NMR (500MHz, DMSO-dg): 8=1.09 (t, 3H, *Jyu=7.0Hz,
CH,CH,), 2.38 (s, 3H, CHs), 4.00 (m, 2H, CH,CH3), 4.32 (d, 1H,
*Jun=18.3Hz, CH,Hp), 447 (d, 1H, *Jyy =183 Hz, CH,Hyp),
5.17 (d, 1H, *Jy 11 =3.0Hz, 4-Hpppy), 7.23 (4, 1H, *Jyy=7.2Hz,
4-Hpp), 7.30 (m, 4H, 2,3,5,6-Hpy), 8.03 (d, 1H, *Jyu=3.0Hz,
NH), 12.84 (br. s, 1H, CO,H). ">*C NMR (125 MHz, DMSO-dj):
8=14.5, 16.1, 44.5, 53.6, 60.1, 103.4, 127.0, 127.9, 128.8, 144.7,
149.5, 152.8, 166.0, 171.5. Anal. Calcd for C;¢H;gsN,05 C 60.37,
H 5.70, N 8.80. Found C 60.62, H 5.97, N 9.13. MS (APCI):
mlz 319 (MH").

[6-Methyl-5-(morpholin-4-ylcarbonyl)-2-o0xo-4-phenyl-3,4-
dihydropyrimidin-1(2H)-yl]acetic acid 4ab. Yield 68%. Mp
253°C. 'H NMR (500 MHz, DMSO-dg): 8=1.75 (s, 3H, CHs),
1.99 (m, 1H, NCH), 2.86 (m, 1H, NCH), 2.92-3.12 (m, 3H,
NCH, +OCH), 3.19 (m, 1H, OCH), 3.54 (m, 1H, OCH), 3.76
(m, 1H, OCH), 423 (d, 1H, “Jyyu=18.1Hz, CH,Hp), 4.42
(d, 1H, *Jyp=18.1Hz, CH,Hp), 5.05 (m, 1H, 4-Hpupm), 7.29
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(m, 3H, 2,4,6-Hpp), 7.35 (t, 2H, *Juu=7.5Hz, 3,5-Hp,), 7.67
(br. s, 1H, NH), 12.78 (br. s, 1H, CO,H). '*C NMR (125 MHz,
DMSO-dy): 8=16.1, 41.9, 43.9, 46.6, 56.8, 65.8, 66.3, 106.7,
127.0, 128.2, 129.0, 131.7, 143.8, 153.0, 167.1, 172.1. Anal.
Calcd for CgH,;N305 C 60.16, H 5.89, N 11.69. Found C 59.94,
H 5.98, N 11.60. MS (APCI): m/z 360 (MH™).
3-[5-(Ethoxycarbonyl)-6-methyl-2-0x0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-yl]propanoic acid 4ba. Yield 72%.
Mp 152°C. "H NMR (500 MHz, DMSO-de): §=1.10 (t, 3H, *Jy.
n=7.1Hz, CH,CHy), 2.44 (m, 1H, CH,HyCO,H), 2.52 (s, 3H,
CH3), 2.55 (m, 1H, CH,HCO,H), 3.80 (m, 1H, NCH,Hp), 3.93
(m, 1H, NCH,Hp), 4.01 (q, 2H, *Jiyu=7.1Hz, CH,CH3), 5.14
(d, 1H, *Jyp=3.0Hz, 4-Hpgpy), 7.21 (d, 2H, *Jyu=7.6Hz,
2,6-Hpp), 7.24 (t, 1H, *Jyug=7.6Hz, 4-Hpy), 7.31 (t, 2H, *Jy
1=7.6Hz, 3,5-Hpp), 7.95 (d, 1H, *Jyy=3.0Hz, NH), 12.32 (br. s,
1H, CO,H). >C NMR (125 MHz, DMSO-dy): 8=14.5, 16.1, 34.3,
387, 53.2, 60.1, 103.7, 126.7, 127.8, 128.9, 144.4, 149.9, 152.9,
166.1, 173.0. Anal. Caled for Ci7H,0N,Os C 61.44, H 6.07, N
8.43. Found C 61.77, H 6.13, N 8.56. MS (APCI): m/z 333 (MH™).
4-[5-(Ethoxycarbonyl)-6-methyl-2-0x0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-yl]butanoic acid 4ca. Yield 75%. Mp
222°C. 'H NMR (500MHz, DMSO-dg): §=1.10 (t, 3H, Jy,
u="7.0Hz, CH,CH,), 1.58 (m, 1H, CH,CH,HyCHy,), 1.70 (m, 1H,
CH,CH,HgCH,), 2.13 (t, 2H, *Jyu=7.2Hz, CH,CO,H), 2.48
(s, 3H, CH3), 3.50 (m, 1H, NCH,Hg), 3.83 (m, 1H, NCH,Hp),
4.01 (q, 2H, *J=7.0Hz, CH,CHg), 5.14 (d, 1H, *Jyu=3.5Hz,
4-Hpppw), 7.20 (d, 2H, *Jyun=7.6Hz, 2,6-Hpy), 7.23 (1, 1H, *Jy,
n=7.6Hz, 4-Hp), 7.30 (t, 2H, *Jyu=7.6Hz, 3,5-Hp,), 7.93
(d, 1H, *Jyu=3.5Hz, NH), 12.07 (br. s, IH, COH). '*C NMR
(125 MHz, DMSO-d,): §=14.5, 16.1, 25.1, 31.1, 41.6, 53.0, 60.1,
103.8, 126.5, 127.8, 1289, 144.5, 149.9, 1532, 166.1, 174.4.
Anal. Caled for CgH,oN,05 C 62.42, H 6.40, N 8.09. Found C
62.09, H 6.31, N 7.88. MS (APCI): m/z 347 (MH")
4-[6-Methyl-5-(morpholin-4-ylcarbonyl)-2-oxo-4-phenyl-3,
4-dihydropyrimidin-1(2H)-yl]butanoic acid 4cb. Yield 63%.
Mp 214°C. '"H NMR (500 MHz, DMSO-dg): $=1.71 (m, 2H,
CH,CH,CH,), 1.84 (s, 3H, CHs), 2.23 (m, 2H, CH,CO,H), 3.04
(m, 2H, NCH)), 3.21 (m, 2H, NCH,), 3.41 (m, 2H, OCH.,), 3.54
(m, 2H, OCH,), 3.71 (m, 2H, NCHy), 5.03 (d, 1H, *Ji;=3.5Hz,
4-Hpppw), 7.17 (d, 2H, *Jyu=7.5Hz, 2,6-Hpy), 7.29 (t, 1H, *Jy,
H=7.5HZ, 4-th), 7.35 (t, 2H, 3JH,H=7-5HZ7 3,5-th), 7.52
(d, 1H, *Jyn=3.5Hz, NH), 12.04 (br. s, IH, CO,H). *C NMR
(125 MHz, DMSO-dy): $=16.0, 25.4, 31.3, 41.3, 41.9, 46.7, 56.6,
65.9, 66.4, 107.1, 126.6, 128.1, 129.1, 131.8, 143.8, 153.1, 167.4,
174.6. Anal. Caled for CooHpsN3Os C 62.00, H 6.50, N 10.85.
Found C 62.37, H 6.40, N 10.99. MS (APCI): m/z 388 (MH™).
5-[5-(Ethoxycarbonyl)-6-methyl-2-o0x0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-yl]pentanoic acid 4da. Yield 78%.
Mp 141°C. "H NMR (500 MHz, DMSO-de): §=1.11 (t, 3H, *Jyy
u=7.1Hz, CH,CH3), 1.40 (m, 3H, CH,HzCH,CH,CO,H), 1.50
(m, 1H, NCH,CH,HRCH,), 2.19 (t, 2H, *Jyu=7.1Hz,
CH,CO,H), 2.48 (s, 3H, CHs), 3.49 (m, 1H, NCH,Hp), 3.84
(m, 1H, NCH,Hp), 4.03 (q, 2H, *Jyy=7.1Hz, CH,CH;), 5.15
(d, 1H, *Jyu=3.7Hz, 4-Hpgpm), 7.21 (d, 2H, *Jyu=7.6Hz,
2,6-Hpp), 7.24 (t, 1H, *Jyu=7.6Hz, 4-Hpy), 7.31 (t, 2H, *Jy,
u=7.6Hz, 3,5-Hpp), 7.92 (d, IH, *Jiyy=3.7Hz, NH), 12.00 (br.
s, 1H, CO,H). '*C NMR (125 MHz, DMSO-dy): =145, 16.1,
222, 293, 33.7, 41.8, 53.0, 60.1, 103.7, 126.5, 127.8, 128.9,
144.6, 149.9, 153.2, 166.1, 174.7. Anal. Calcd for C1oHxuN,Os C
6332, H 6.71, N 7.77. Found C 63.05, H 7.00, N 7.73. MS
(APCI): m/z 361 (MH").
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6-[5-(Ethoxycarbonyl)-6-methyl-2-ox0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-ylJhexanoic acid 4ea. Yield 70%.
Mp 152°C. '"H NMR (500 MHz, DMSO-de): 8=1.11 (t, 3H, *Jyy.
n=7.1Hz, CH,CH,), 1.14 (m, 2H, CHy), 1.36 (m, 1H, CH), 1.44
(m, 2H, CH,), 149 (m, 1H, CH), 2.13 (t, 2H, *Jy;;=7.4Hz,
CH,CO,H), 2.48 (s, 3H, CHs), 3.47 (m, 1H, NCH,Hp), 3.82
(m, 1H, NCH,Hp), 4.03 (q, 2H, *Jun=7.1Hz, CH,CH3), 5.14
(d, 1H, *Jyn=3.0Hz, 4-Hpgpn), 7.21 (d, 2H, *Jyp=7.6Hz,
2,6-Hpp), 7.24 (t, 1H, *Jyu=7.6Hz, 4-Hpy), 7.32 (t, 2H, *Jy.
u=7.6Hz, 3,5-Hp,), 7.94 (d, 1H, *Jiy=3.0Hz, NH), 11.99
(br. s, 1H, CO,H). '*C NMR (125MHz, DMSO-dy): 5=14.5,
16.1, 24.7, 26.2, 29.5, 34.1, 42.0, 52.9, 60.1, 103.7, 126.5, 127.8,
128.9, 144.5, 150.0, 153.2, 166.1, 174.8. Anal. Calcd for
CyoHo6N,05 C 64.16, H 7.00, N 7.48. Found C 63.89, H 7.26,
N 7.41. MS (APCI): m/z 375 (MH").
6-[6-Methyl-5-(morpholin-4-ylcarbonyl)-2-oxo-4-phenyl-3,
4-dihydropyrimidin-1(2H)-yl]hexanoic acid 4eb. Yield 62%.
Mp 112°C. '"H NMR (500 MHz, DMSO-dg): §=1.24 (m, 2H,
CH,), 1.51 (m, 4H, 2CH,), 1.83 (s, 3H, CH3), 2.19 (t, 2H, *Jyy
u=7.2Hz, CH,CO,H), 2.77 (m, 1H, NCH), 3.05 (m, 1H, 2NCH),
3.12 (m, 1H, NCH), 3.23 (m, 1H, OCH), 3.40 (m, 1H, NCH,Hp),
3.54 (m, 2H, 20CH), 3.70 (m, 1H, OCH), 3.76 (m, 1H, NCH,Hp),
5.02 (m, 1H, 4-Hpgpm), 7.17 (d, 2H, *Jyq="7.5Hz, 2,6-Hpy), 7.28
(t, 1H, *Jyy="7.5Hz, 4-Hpy,), 7.36 (t, 2H, *Jiy 1 =7.5Hz, 3,5-Hpy),
749 (br. s, 1H, NH), 11.96 (br. s, 1H, CO,H). C NMR
(125MHz, DMSO-dg): 6=16.0, 24.8, 26.3, 29.8, 342, 41.7,
41.9, 46.8, 56.5, 65.8, 66.2, 104.1, 126.6, 128.1, 129.0, 131.1,
143.8, 153.1, 167.4, 174.8. Anal. Calcd for C5,H29N305 C 63.60,
H 7.04, N 10.11. Found C 63.27, H 6.74, N 10.40. MS (APCI):
mlz 416 (MH™).
6-[5-(Anilinocarbonyl)-6-methyl-2-oxo0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-ylJhexanoic acid 4ec. Yield 71%. Mp
244°C. 'H NMR (500 MHz, DMSO-de): 8=1.21 (m, 2H, CH,),
1.43 (m, 1H, CH), 1.50 (m, 3H, CH), 2.15 (s, 3H, CHj), 2.18
(t, 2H, *Jyu=7.2Hz, CH,CO,H), 3.39 (m, 1H, NCH,Hp), 3.81
(m, 1H, NCH,Hp), 5.25 (s, 1H, 4-Hpyp), 7.02 (t, 1H, *a
n=7.4Hz, 4-Hpy,), 7.21-7.29 (m, 5H, 3,4,5-Hpy, + 2,6-Hpy), 7.32
(t, 2H, *Jyu=7.4Hz, 3,5-Hpy), 7.56 (d, 2H, *Jy ;1 =8.1Hz, 2,6-
Hpyp), 7.66 (br. s, 1H, NH), 9.82 (s, 1H, CONHPh), 12.00 (br. s,
1H, CO,H). *C NMR (125MHz, DMSO-dy): 8=16.7, 2428,
26.3, 29.8, 34.1, 41.7, 54.6, 110.7, 120.1, 123.8, 126.7, 127.8,
128.9, 129.1, 138.5, 139.6, 144.2, 153.6, 166.5, 174.9. Anal.
Calcd for Cr4H»7N304 C 68.39, H 6.46, N 9.97. Found C 68.08,
H 6.22, N 10.13. MS (APCI): m/z 422 (MH™).
4-[5-(Ethoxycarbonyl)-6-methyl-2-0x0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-yl]benzoic acid 4fa. Yield 76%.
Mp 234°C. '"H NMR (500MHz, DMSO-dg): §=1.12 (t, 3H,
*Jun=7.1Hz, CH,CH3), 2.03 (s, 3H, CHs), 4.05 (g, 2H, *Jy
H=7l HZ, C&CHg), 5.29 (d, 1H, SJH,H=3-0 HZ, 4'HDHPM)7 7.30
(t, 1H, 3JH,H=7.6 Hz, 4-Hpy,), 7.34-7.42 (m, 6H, 2,3,5,6-Hpy, +3,
5-Hy), 800 (d, 2H, *Jyy=85Hz, 2.6-H), 823 (d, 1H,
*Jun=3.0Hz, NH), 13.07 (br. s, 1H, COH). “C NMR
(125MHz, DMSO-dy): §=14.5, 18.6, 53.7, 60.3, 104.8, 126.8,
128.1, 129.2, 130.4, 130.7, 130.9, 142.2, 144.3, 148.7, 152.2,
165.8, 167.2. Anal. Calcd for C1HpoN,O5 C 66.31, H 5.30, N
7.36. Found C 66.05, H 5.51, N 7.62. MS (APCI): m/z 381 (MH™).
4-[6-Methyl-5-(morpholin-4-ylcarbonyl)-2-0x0-4-phenyl-3,
4-dihydropyrimidin-1(2H)-yl]benzoic acid 4fb. Yield 71%.
Mp 298°C. 'H NMR (500 MHz, DMSO-dg): =142 (s, 3H,
CH;), 2.11 (m, 1H, NCH), 2.90-3.15 (m, 3H, 3NCH), 3.24
(m, 1H, OCH), 3.44 (m, 1H, OCH), 3.55 (m, 1H, OCH), 3.77
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(m, 1H, OCH), 5.17 (m, 1H, 4-Hpypy), 7.34 (m, 3H, 3.4,5-Hpy),
7.42 (m, 4H, 3,5-Hu, +2,6-Hpy), 7.88 (br. s, 1H, NH), 7.99 (d, 2H,
*Jun=8.6Hz, 2,6-Hy), 1294 (br. s, 1H, CO.H). '*C NMR
(125MHz, DMSO-dy): §=17.7, 42.0, 46.8, 56.9, 66.3, 108.0,
126.9, 1283, 129.2, 130.2, 130.4, 130.9, 142.6, 143.4, 1454,
152.3, 166.8, 167.3. Anal. Calcd for Co3H,3N;05 C 65.55, H 5.50,
N 9.97. Found C 65.27, H 5.49, N 10.14. MS (APCI): m/z 422
(MH™).
3-[5-(Ethoxycarbonyl)-6-methyl-2-0x0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-yl]benzoic acid 4ga. Yield 70%.
Mp 239°C. 'H NMR (500 MHz, DMSO-dg): =1.13 (t, 3H,
*Jun=7.1Hz, CH,CH;), 2.02 (s, 3H, CHj), 4.06 (q, 2H,
Juu=7.1Hz, CHCHs), 5.31 (d, 1H, *Jiy 5 =3.0 Hz, 4-Hpppwm),
732 (t, 1H, *Jyu=7.5Hz, 4-Hpy), 7.39 (d, 2H, *Jyu=7.5Hz,
2,6-Hpy), 7.42 (t, 2H, *Jypu=7.5Hz, 3,5-Hpy,), 7.69 (m, 2H,
4,5-Hy), 7.96 (d, 1H, *Jyug=7.2Hz, 6-Hap), 8.16 (d, 1H,
*Jun=1.4Hz, 2-H,,), 8.22 (d, 1H, *Jy;;=3.0Hz, NH), 13.01
(br. s, 1H, CO,H). >C NMR (125 MHz, DMSO-dy): 8=14.5,
18.6, 53.6, 60.3, 104.6, 126.7, 128.1, 129.2, 129.4, 129.5, 129.8,
131.8, 132.2, 133.3, 138.4, 144.3, 152.5, 165.9, 167.7. Anal.
Calcd for C»;H,oN,05 C 66.31, H 5.30, N 7.36. Found C 66.27,
H 4.98, N 7.71. MS (APCI): m/z 381 (MH™).
3-[6-Methyl-5-(morpholin-4-ylcarbonyl)-2-oxo-4-phenyl-3,
4-dihydropyrimidin-1(2H)-yl]benzoic acid 4gb. Yield 65%.
Mp > 300°C. '"H NMR (500 MHz, DMSO-dg): 8=1.41 (s, 3H,
CH3), 2.11 (m, 1H, NCH), 2.91-3.15 (m, 3H, 3NCH), 3.24
(m, 1H, OCH), 3.54 (m, 2H, 20CH), 3.77 (m, 1H, OCH), 5.17
(m, 1H, 4-Hpypyy), 7.34 (d+t, 3H, *Jyy=7.5Hz, 2,4,6-Hpy), 7.42
(t, 2H, *Jyn="7.5Hz, 3,5-Hpy), 7.56 (m, 2H, 4,5-H,,), 7.81 (s, 1H,
2-Hy,), 7.87 (br. s, 1H, NH), 7.94 (d, IH, *Jiyy=7.2Hz, 6-Hy)),
13.15 (br. s, 1H, CO,H). *C NMR (125MHz, DMSO-dy):
5=17.8, 41.9, 46.7, 57.0, 66.3, 107.4, 126.9, 128.3, 129.1, 129.2,
129.5, 131.3, 131.4, 132.0, 135.1, 138.8, 143.5, 152.5, 166.9,
167.3. Anal. Caled for C3H,3N305 C 65.55, H 5.50, N 9.97.
Found C 65.37, H 5.29, N 10.10. MS (APCI): m/z 422 (MH™).
4-{[5-(Ethoxycarbonyl)-6-methyl-2-o0x0-4-phenyl-3,4-
dihydropyrimidin-1(2H)-ylJmethyl}benzoic acid 4ha. Yield
69%. Mp 224°C. 'H NMR (500 MHz, DMSO-dg): 6=1.10
(t, 3H, *Jyu=7.1Hz, CH,CHs), 2.35 (s, 3H, CH3), 4.03 (q, 2H,
*Jun=7.1Hz, CH,CH3), 4.94 (d, 1H, *Jiy=17.3Hz, CH,Hp),
5.14 (d, 1H, *Jyu=17.3Hz, CH,Hp), 5.27 (d, 1H, *Jyz=3.0Hz,
4-Hpgpw), 7.17 (d, 2H, *Jyn=7.6Hz, 3,5-Hay), 7.27 (d, 2H,
*Jun=7.7Hz, 2,6-Hpy), 7.28 (t, 1H, *Jyy1y=7.7Hz, 4-Hpy), 7.35
(t, 2H, *Jyu=7.7Hz, 3,5-Hp,), 7.86 (d, 2H, *Jyu=7.6Hz,
2,6-Hap), 821 (d, 1H, *J;;3=3.0Hz, NH), 1291 (br. s, 1H,
CO,H). >C NMR (125 MHz, DMSO-d,): §=14.5, 16.5, 45.5,
52.9,60.2, 104.3, 126.7, 127.4, 127.9, 128.9, 129.8, 129.9, 130.0,
144.3, 149.7, 153.5, 166.0, 167.5. Anal. Caled for C»,H»,N>O5 C
66.99, H 5.62, N 7.10. Found C 67.22, H 5.60, N 7.43. MS
(APCI): m/z 395 (MH").
4-{[6-Methyl-5-(morpholin-4-ylcarbonyl)-2-0x0-4-phenyl-3,
4-dihydropyrimidin-1(2H)-yllmethyl}benzoic acid 4hb. Yield
63%. Mp 244°C. "H NMR (500 MHz, DMSO-dg): 8=1.72 (s, 3H,
CH3), 2.08 (m, 1H, NCH), 2.77 (m, 1H, NCH), 3.00 (m, 3H,
NCH, +OCH), 3.18 (m, 1H, OCH), 3.52 (m, 1H, OCH), 3.74
(m, 1H, OCH), 4.90 (d, 1H, *Jyy = 17.3 Hz, CH,Hp), 5.01 (d, 1H,
“Jun=173Hz, CH,Hp), 5.18 (d, 1H, Jiu=3.0Hz, 4-Hpupm),
7.25 (d, 2H, *Jynu=7.5Hz, 3,5-Hy,), 7.31 (m, 3H, 2,4,6-Hpy), 7.38
(t, 2H, *Jyu=7.5Hz, 3,5-Hp), 7.77 (d, 1H, *Jyy13=3.0 Hz, NH),
7.94 (d, 2H, *Jyu=7.6Hz, 2,6-Hy,), 1291 (br. s, 1H, CO,H).
3C NMR (125 MHz, DMSO-dy): §=16.2, 41.9, 45.1, 46.6, 56.7,
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65.8, 66.2, 107.2, 126.5, 126.8, 127.4, 128.2, 129.1, 129.9, 130.2,
143.5, 145.2, 153.4, 167.1, 167.6. Anal. Caled for CoyHosN305 C
66.19, H 5.79, N 9.65. Found C 66.02, H 5.84, N 9.60. MS
(APCI): m/z 436 (MH™").
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