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A series of l-substituted-5-aryl-2(1H)pyrimidones has been prepared by a method involving
condensation of an appropriate N-substituted urea with either 2-aryl-3-(dimethylamino)-
acroleins or 2-arylmalondialdehydes. On biological investigation, several compounds exhibited

some antiinflammatory activity.

J. Heterocyclic Chem., 16, 545 (1979).

In a recent report (1) we have shown that l-alkyl-4-
phenyl-2(1H)quinazolinones exhibit pronounced anti-
inflammatory activity. Compounds of this type (A) may
be looked at as pyrimidinones fused with a phenyl ring
at the 5,6 position. We were interested if the activity
would be enhanced or retarded if the phenyl moiety were
not rigidly bound to the pyrimidine ring but loosely
attached as in B and C.

R R R
| ] |
\ro Ph o] \ro
N | N Ph l =N
Ph Ph
A ] c

This rationale which was used in the 1,4-benzodiazepine
series (2), resulted in subsequent loss of activity, but in
this series compounds of type C did retain moderate
antiinflammatory activity about which we will report
separately.

Scheme 1

Pathway A:

| o

/
O 11,NCONH,
JLNCONH, |

1 2 3

Pathway B: s R = CH,

b R = CH,CsCH

?‘3 MnO,
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Compounds of type B, which will be reported in
another paper, exhibited antiinflammatory activity, but
were of greater interest as CNS agents.

The synthesis of the 4,5-diphenylpyrimidinones was
accomplished by two separate routes as outlined in
Scheme 1.

When urea was allowed to react with hydroxy-
methylenedeoxybenzoin, 2 was isolated in moderate
yield (3). Alkylation of 2 was readily achieved with
sodium hydride or sodium methoxide and the appropriate
primary alkyl halide to furnish compounds of type 3
in good yields.

The alkylation of 2 in the 3 position and hence the
formation of 1l-alkyl-5,6-diphenylpyrimidinones (8) was
ruled out based on the comparisons with previously
published results on the reaction of 1 with N-methylurea
(4), which led to the formation of 8 (R = CHj;), m.p. 251°.
The product obtained by reaction of 2 wtih methyliodide
melted at 133-136°.

RNHCONH,

The second route involves the condensation of 2-aryl-3-
(dimethylamino)acroleins or 2-arylmalondialdehydes with
an appropriate Nalkylurea to furnish the corresponding
l-substituted-5-aryl-2(1H)pyrimidinones (6) (Table 1).
Surprisingly, these compounds also exhibited antiinflam-
matory activity and their biological profile will be
discussed elsewhere. The 5-phenylpyrimidinones, in turn,
were treated with a Grignard reagent or organolithium
reagent to produce tetrahydropyrimidinones (e.g., 7) in
good yield which were oxidized by manganese dioxide to
yield the final products of type 3. Products derived in
this fashion were identical to those prepared via pathway
A.  This route is preferred over the first route because
both aryl groups in the 4 and 5 position of the final

© HeteroCorporation



Vol. 16

G. M. Coppola, J. D. Fraser, G. E. Hardtmann, B. S. Huegi and F. G. Kathawala

546

(5°92)
€9¢

(5%1)
€Vl

)

(e1D)
AN

(rrn
SII

(o)
¥01

(rin

€1t

(Tom)
101

(ze1)
T'er

Wy1)
0¥l

N

(2°5)
LS

9
99

(89

8¢

(z°9)
€S

(z'9)
TS

(€9)
99

(£9)
19

H

(punoj) -pare)d
sisAfeuy

(8°¢9)
¥'e9 EQNYIHED

(z°69)
889 LOIN?THY YD

(9°¢9)
S'gc  ONPIDO'HE'D

(5°29)
829 O°NDETHED

(2gL)
e TOINYIHLYD

(8°22)
6'CL ONY'HEID
(0°22)
0T ON?'H!D
ONZO mm 1 —U
o) BMuULIO{
.—s?vo—oz

fourylo

jouryiow

I9Y13/aUt Y1 3WOIOYITP

13y}9/oury}aWwoIoyOIp

J3Y)3/5UBY}aWOIOYIp

aurjuad/1ayla

[oueyla

uuﬁu\oaﬁ—u welo[yarp

JU3IA[OS
UOTRZI[RISAI)

W ‘a

06 ‘4

2t ‘a

% PPRIX

aInpasoig

91¢-€1¢

8¥T-S¥1

661-961

18181

YLICLT

1021

691-991

681-981

UO a.Q.E

€HD

[Adoid-

SH®D

[Adod-

00

{Adoid

SHYD

€HD

Ty

L

9

St

14°

€l

clL

L

oL

“oN
punodwioy)



47

sis of 1-Substituted-5-aryl- and 4,5-Diaryl)-2(1H)pyrimidones

N

Synthe

Apr. 1979

(L01) ¥'9)
SO1 €S
(6°11) (T°2)
€¢l T2
(ren) (9°9)
T'¢1 9'9
(<°6) (0°9)
L6 €9
$01) (19
T°01 8°s
1) (6%)
S 1t 0°S
0°'11) (¢9)
801 9
D N H

(punog) ‘Pa[Ed
sIsAfeuy

(z'gL)
(X

(0%2)
L'€L

(9'32)
67CL

(8'19)
129

(9°09)
.09

(1v9)
6°€9

(819)
979

NONZv:.mm:U

ONZcﬂmv—U

ONZ*—T—m~U

?ONZw —mm—U

QONZ@~:¢~Q

mONZN,—:m«U

mONZo:‘.—ng

BINULIO
1eMOIO\

ajeja0e [Ayio 81 “d 652852
19113/ SUBYIAWIOIOTYOIP 1€ ‘a eTT011
Ioy1/ouBylaWo.O[yIIp 08 “q L6T-S6T
28 “d
13413 /SUBY} SUIOIO[YIIP 8¢ ‘d TLT-691
[oueyie 09 ‘4 96T-€6T
[ouB}our 1| 091-6¢1
9.4
Y19/ aur 1o WOIO[YOIp 81 ‘d eLT 121
1u3A[0S % PIIA Do AW
UONBZI[[BISAL) 2INpadolj

(panunuod) T [qeL

oHO

AT
o

3|

€HD

[Adoxd-

SH®D

SHYD

€HD

SHD

SH%D

Ty

6L

8l

‘oN
punodwo))



Vol. 16

Kathawala

Hardtmanu, B. S, Huegt and I, G.

I

oppola, ]. D. Fraser, (

oML

(

18

o

(£°6)

o

0

(L)

¢y

—_~
453
Iw tw
~

(2'8)
€8

(€8
'8

(0°'8)
'8

(c6)
96

(+'6)
96

(o)
ot

ot
90T

\

(8%)
Ly

(+9)
19

H

(punoy) pore)

siSA[RUY

(8'%9)
19

(£'89)
189

(6'02)
01l

(0°29)
€29

(¢8L)
18

(1g)
a8l

—
r~

(892)

"1

EOINIDEHOYD

YOINPIHIED

mAwNV,NN_—ONU

OINFIDOTHE D

OINEgETHOTD

ON/ONImdU

0INOTHE T

0INBHBEID

NS I CAN}

RINULIO |
PLIUBEIATY

1013 /oURY] SWOIOTYOTP

194} 4/UBY] SWOIOYIIP

19119/ aURYIIWOIOTHIIP

33119/ 3URYIIWOIO [YIIp

191[19/ JUBYIIWOIONYITP

1219/ 9URY} IWOIO{YIIP

aur uvd [ JURYIAWOIO[YOIP

vaw:.vQ\. JUe{]owol1o yoip

19115/ UBYISWOIO[YITP

1U9AJOS UOTNIBZI[RISAIY)

cs

19

w

[

08

% PRIA

¢Ll-991

€91-091

LETFET

861961

81611

0gl-iet

091-2¢1

€101

I ra—/

Qa
Sl

a0 af
% R

o000 O O O O O

H:

o]

© R

sm

<::> <C::> a

\

4

5
o

o
=

SHED)

SH®D

SHED

SHED

SHED

SHED

[sdod-

SHTD

EHD

Ty

[4>

LE

el

‘ox;
punodwoy)



519

-Diary)-2( tH)ypyrimidones

-
.

- and 4,

s of 1-Substituted-5-ar

Synthe

Apr. 1979

(c'er)
el

(&)  (¥'6)

V6

(L'8)

9'8

(6'8)
I'6

(7) (2'8)

9] N

(2'8)
L8

(€9)
19

(6°5)
6'S

(02)
69

(¢9)
6'S

H

(puncy) pare)

stsh[euy

(c'22)
8'C.

(8°29)

789

(5°69)

869

(z'8L)
'8l

(£'69)
869

OmZhN:oﬁU

mONZw :.mb ~U

OINDO'HED

ONZNNIONU

NONZNN:ONU

0NIDOTHS D

B[nuiIo
1ROy

aurjuad /oury1sWOIOTYIIP

I9y1a/ourylowolofydp

suejuad/ouriouIOIOYoLIp

Jurjuad/aury}oWOIONIIP

auejuId/3ury)IWOIOIIP

aurjuad ‘suryaworoyop

JUDA[OS UOTIRZI[[RISAL)

0¢

08

% PPRIA

(ponunuod) 7 I\qe]

G¢E1-621

(FAR A

9LT-¥L1

evi-6€1

0GT-CIt

8ETFET

Do ,Q_./

‘sonfea a1 aaoxdun jou pip opdwes oyl jo swApeuedy (e)

\

/,
slﬁ

O

[Adoad-

[Adoxd-1

[Adouid-

[Adoad-t

14doad-

1Adoid-1

'y

LE

>3

o\
punodwor)



Vol. 16

Hardtmann, B. S. Huegi and F. G. Kathawala

I
B N

w
’

oppola, J. D. Fraser, (

G.M. G

(¥'8)
€8

() (018) (¢8)

§°0¢ 18

(re)

26)

L6

(9°6)

(To1)
10t
(801
201

1D N

(€9)
¢S

r'9
19

(1'9)
09

(2¢)
184

(9'%)
vy

1°9)
€9

(€'9)
€9

(0'9)
8¢

¢

H

punoj) ‘pIE)

sisAeuy

(1°59)
819

(1°69)
8'89

(I'12)
VL

EOINDSTHO®D

VONZNN:~NU

mONZONIONQ

ONZN~U¢~mw «U

ONmem~I®~U

ONZwazn‘v«U

ONZw:(mmaU

ONZo:xmm ~U

ONZ*\A:th

B[NULIO ]
B LBET{EY

[ourylow

I9Y1a/auB}amoIo|yarIp

19139 /9URY}IWOIO[YDIP

121} 3/2UBYISWOIOYOIp

iayja/aurylawmolofyaip

h@SU—@\uﬁuSavEOhcﬂﬂowﬁ

surjuad/ouey}aUIOIO[YIIP

suejuad/sueijatioIoydIp

I31}3/9UB) SWOIOYOTP

JUIAJOS UONBZI[[RISALY)

0s

<9

L

9.

L

SL

€8

8L

% ‘PPIA

c61-681

pra 44

SLTCLY

102861

9LT¥L1

102-861

0¥18¢€1

€¢10¢1

9eT-€el

Do “d'W

ar

7 N

O O O

: OO0

SHED

SH®D

SHED

SHED

SHED

[Adoid-

SHD

€HD

Ny

v

(474

‘oN
punodwo)



551

Synthesis of 1-Substituted-5-aryl- and 4,5-Diaryl)-2(1LH)pyrimidones

Apr. 1979

(otr)  (g'8)
601 9'8

(9'8)
.8

(zrr)  (06)
601 98

1D N

(9'9)
V'S

(1'¢)
es

(29)
99

(€9
€9

(€g)
€S

H

(punog) "pare)

sisAfeuy

(9°89)
6789

(1°02)
€0

(9°82)
6'8L

(g's2)
0°GL

(1°02)
€0

SO*N°'H D

ONID“THS ')

ONZQN—;—ONU

NONZON:ONU

ONID*THETD

enuiIo

IEMIION

surjuad [auey}aWOIOfYIp

I9Y}3 [aueawoloyoIp

IoY}3/auBy}aWOIOTYIIP

1313 /aue12WOoIoY2Ip

suejuad /[ouelfjowoIOYOIp

JUQA[OS UOTRZI[{RISAL)

8L

89

18

cL

6L

% ‘PRIX

(ponunuod) ¢ ajqe],

991-€91

802502

981-€81

8S1-6ST

STc€1¢

UO n.ﬂ.z

‘sanfeA a1 aaoxdurl jou pip ajdures oy} jo swAfeuesy (e)

QQ oo

£y

o
Q
a
J
3

Y

[Adoid+

[Adoid-

[Adoid-1

[Adoid-

[Adoud-

L3 |

1S

w

‘oN
punoduion)



Vol. 16

E. Hardtmann, B. S. Huegi and F. G. Kathawala

N
’.

. M. Coppola, J. D. Fraser, (

G

(g'o1) (g2)
601 €2
(0°01) (82)
£orT 9L
(z2) (02)
eL 69
(g2 (02)
62 69
¢6) (¥2)
16 gL

N H

(8'89)
$'89
(9°02)
vl

(1'69)
169

(v1L)
912

(88L)

V'8l

]

(punog) 'pared

SIsAfeuy

[DOH* OENEEHEYD

mOmZ—m—.—vNU

QONZON—.—NNQ

mONZQNT:NU

ONZNNIQNU

e[muuio
IB[NOI[O\

13113 /aUBL} IWIOIO[YOIP

2119

auejuad/iaylo

aueyuad/1a1a

auejuad/iayia

JuaAjo§
uonezI[eISAI)

06

99

08

09

LL

% PPIA

881-G81

021811

sei-€cl

9g1-vel

0ST8¥%1

Uo hﬂvd

¥ S1qeL

J

o
S0

Swo
o%o

e

98
z

4

DH YEHIINUZHD)

YEHIINHTHD)

4D

€HD

€HD

L |

‘oN
punodwo))



Apr. 1979

product can be functionalized simply by varying the
acrolein or dialdehyde and the Grignard reagent.

The Preparation of all 2-aryl-3-(dimethylamino)acroleins
and 2-arylmalondialdehydes was accomplished by our
previously described procedure (5). All l-substituted-5-
aryl-2(1H)pyrimidinones were obtained by two synthetic
routes. Route D involves the condensation of 2-aryl-3-
(dimethylamino)acroleins with N-substituted ureas in the
presence of p-toluenesulfonic acid. Route E proceeds
by a similar condensation with 2-arylmalondialdehydes.
It was found that the use of the dialdehyde in place of the
acrolein substantially increased the yield of the pyrimidin-
one.

The reaction can also be performed with N-substituted
thioureas.  Thus, when 2-phenyl-3-(dimethylamino) -
acrolein was allowed to react with N-methylthiourea in
the presence of p-toluenesulfonic acid, 1-methyl-5-phenyl-
2(1H)pyrimidinethione was isolated in 28% yield.

Compound 7 is readily hydrogenated over platinum
oxide at 3.5 atmospheres to yield the tetrahydro-
pyrimidinone (9) in reasonable yield.

s
N
- °
60% PhJi/"\H
Ph

7 (R = CHly) 9

s
N\fo
Ph Non

Ph

EXPERIMENTAL

Melting points were determined on a Thomas-Hoover unimelt
apparatus and are uncorrected. The infrared spectra were
recorded on a Perkin-Elmer Model 257 and 457 spectrophoto-
meters. Absorption frequencies are quoted in reciprocal centi-
meters. Nuclear magnetic resonance spectra were determined on
Varian A-60 and T-60 spectrophotometers using tetramethyl-
silane as an internal reference. Chemical shifts are quoted in
parts per million (s = singlet, d = doublet, t = triplet, q = quartet,
m = multiplet).

Unless otherwise stated, all solutions of organic compounds
were washed with brine and dried over sodium sulfate. No
attempt has been made to optimize the yields of the described
reactions.

4,5-Diphenyl-2(1H)pyrimidinone (2).

A mixture of 2.0 g. of hydroxymethylene deoxybenzoin (1)
and 2.0 g of urea in 5.0 ml. of DMA was heated at 150-160° for
one hour. After removal of the DMA under reduced pressure,
the residue was dissolved in dichloromethane, washed well with
water and dried over sodium sulfate. The solvent was removed
under reduced pressure to furnish 1.6 g. of a yellow solid. This
was triturated with ether to yield 800 mg. (37%) of 2 A sample
was recrystallized from dichloromethane/ether, m.p. 223-225°;
ir (chloroform): 1645 c¢cm-1; nmr (deuteriochloroform): &
12.0 (s, broad, 1), 8.3 (s, 1), 7.6-6.9 (m, 10).

Anal. Caled. for CygHy,N2O: €, 7745 H, 4.9; N, 11.3.
Found: C, 77.6; H, 5.6; N, 11.1.

Repeated analysis did not improve the values.

Synthesis of 1-Substituted-5-aryl- and 4,5-Diaryl)-2(LH)pyrimidones.

(1}
C_Jl

4,5-Diphenyl-1-methyl-2(1H)pyrimidinone (3a).

To a solution of 0.5 g. of 2 in 20 ml. of THF and 5 m'.
methanol, was added 120 mg of sodium methoxide (after 5
minutes a precipitate formed). To this suspension was adde 1
1.0 ml. of methyl iodide and the mixture was stirred for 15
minutes (a clear solution forms). The solvent was removed undcr
reduced pressure and the residue was dissolved in dichloromethan. ,
washed with water and dried over sodium sulfate. Evaporation «f
the solvent furnished 600 mg (78%) of 3a A sample wis
recrystallized from ethyl acetate/petroleum ether, m.p. 133-136°;
ir (chloroform): 1660 cm-!; nmr (deuteriochloroform): § 7.75
(s, 1), 7.50-6.90 (m, 10), 3.65 (s, 3).

The material was identical in all respects to that obtained fror
the conversion of 7to 3.

Anal. Caled. for Cy7H 4N,0O: C, 77.8; H, 5.4; N, 10.7.
Found: C, 77.6; H, 5.7; N, 10.8.

4,5-Diphenyl-1-(2-propynyl)} 2(1H)pyrimidinone (3b).

To a solution of 8.5 g. of 2 in 100 ml. DMA was added in
portions 1.6 g of sodium hydride (57%, in mineral oil, pentanc
washed). The mixture was stirred at room temperature for 30
minutes and then 5.0 ml. of propargyl bromide was added. The
mixture was stirred at room temperature for 30 minutes and then
was stored at 0° for 18 hours. The reaction mixture was concent-
rated to one half of the original volume and then was poured on
200 ml cold water. The resulting precipitate was dissolved in
chloroform and chromatographed on a column of silica gel using
1% methanol/chloroform to elute the product, which was
crystallized from ethyl acetate/ether to yield 1.6 g. (16%) of
3h, m.p. 152-156°; ir (chloroform): 3295, 1655 cm~1; nnr
(deuteriochloroform): & 8.1 (s, 1), 7.6-7.0 (m, 10), 4.9 (d, 2),
2.65 (m, 1).

Anal. Caled. for CygHy4N,0O:
Found: C, 79.7; H, 5.2; N, 9.2.

Repeated analysis did not improve the values.

General Procedure D for the Preparation of 1-Alkyl-5-aryl-2(1H)
pyrimidinones (Table 1).

C, 79.7; H, 4.9; N, 9.3

A mixture of equal weights of the corresponding 2-aryl-3-
(dimethylamino)acrolein, N-alkylurea, and p-toluenesulfonic acid
in toluene (or dioxane) was refluxed for 8 hours. The solvent was
removed under reduced.pressure and the residue was dissolved in
dichloromethane, extracted twice with dilute sodium carbonate
which was followed by an extraction with water. The organic
phase was dried over sodium sulfate and the solvent evaporated (o
furnish the product which was then recrystallized from the solvent
shown in Table 1.

General Procedure E for the Preparation of 1-Alkyl-5-aryl-2( 14/ )
pyrimidinones (Table 1).

A mixture of 0.2 mole of the corresponding 2-arylmalon-
dialdehyde, 0.45 mole of the appropriate N-alkylurea, and 0.01
mole of p-toluene sulfonic acid in 200 ml. of tolucne was
refluxed for 30 minutes in an apparatus fitted with a Dean-Stark
water separator. The reaction mixture was cooled and the
resulting precipitate was filtered and then dissolved in dichloro-
methane. The organic phase was extracted with water, dried over
sodium sulfate, and the solvent was evaporated under reduccd
pressure Lo furnish the product. This was recrystallized fron the
solvent listed in Table 1.

General Procedure for the Preparation of Compounds of Type 7

(Table 2).
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To a suspension of 0.1 mole of the corresponding 1-alkyl-5-
aryl-2(1H)pyrimidinone in 500 ml. THF, cooled in an ice bath,
was added dropwise 0.11 mole of the corresponding aryl lithium
compound (in THF) over a period of 30 minutes. The mixture was
stirred at room temperature for 15 minutes and then poured on
cold water. The resulting oil was extracted into chloroform, dried
over sodium sulfate, and the solvent evaporated to furnish the
product which was recrystallized from the solvent shown in
Table 2.

General Procedure for the Preparation of Compounds of Type 3
by Manganese Dioxide Oxidation (Table 3).

A mixture of equal weights of the compound of type 7 and
manganese dioxide in benzene was refluxed for 18 hours. An
additional equivalent weight of manganese dioxide was added
and the mixture was refluxed for an additional 6 hours. The
solids were filtered off and the residue was washed twice with
benzene. The combined filtrates were evaporated under reduced
pressure and the resulting residue was recrystallized from the
solvent listed in Table 3.

General Procedure for the Alkylation of Compounds of Type 7
(Table 4).

To a solution of 0.01 mole of 7in 150 ml. of DMA was added
0.01 mole of sodium hydride (57%, in mineral oil, pentane
washed) in portions. The mixture was stirred at room temperature
for 1 hour; then 0.01 mole of the appropriate alkyl halide was
added. The mixture was stirred at room temperature for an
additional 1 hour and was then poured into cold water, extracted
into ethyl acetate and dried over sodium sulfate. Removal of the
solvent under reduced pressure furnished the product which was

Vol. 16

recrystallized from the solvent listed in Table 4.
4,5-Diphenyl-1-methyl-3,4,5,6-tetrahydro-2(1H)pyrimidinone (9).

A solution of 2.0 g. of 7(R = CH3)in 100 ml. of ethanol was
hydrogenated in the presence of 0.2 g. of platinum oxide at 3.5
atmospheres until the theoretical uptake has been achieved. The
catalyst was filtered off and the solvent was removed under
reduced pressure. The residue was crystallized from ethy! acetate/-
ether to yield 1.2 g. (60%) of 9 m.p. 218-222°; ir (chloroform):
3440, 1640 cm-!; nmr (deuteriochloroform): & 7.15 (m, 6),
6.75 (m, 4), 5.35 (m, 1), 4.75 (m, 1), 3.5 (m, 3), 3.05 (s, 3).

Anal. Caled. for Cy4H;gN,0O: C, 76.7; H, 6.8; N, 10.5.
Found: C, 76.3; H, 7.1; N, 10.6.
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