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REACTIONS OF BENZOYLISOTHIOCYANATE WITH ACETOACETANILIDE:
SYNTHESIS OF PYRAZOLE, PYRIDINE, PYRIMIDINE, PYRAZOLO[3,4-d]-
PYRIMIDINE, PYRAZOLO[4,3-d]PYRIMIDINE AND PYRIDO[4,3-dJOXAZINE
DERIVATIVES
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Compounds containing -N-C(R)=X moicty (X = O, S) arc of biological interest as
bacterial!, fungicidal® and antiviral® agents. In addition, their anesthetic activities have
also been discussed®. Recently we were involved in a program aiming at developing
new cfficient procedures for the synthesis of such reagents’ = %, As a continuation of our
work, we describe in this article the results of investigations involving the reaction of
benzoyl isothiocyanate I with acctoacctanilides a, I1b.

EXPERIMENTAL

All melting points are uncorrected. Infrared spectra were recorded on Perkin—Elmer SP 177 spectrometer
in KBr disc (wavenumbers in em™'). NMR spectra were taken on Varian A-300 (300 M1z) instrument at
25 °C in CD3SOCD; with tetramethylsilane as internal standard. Chemical shifts are given in ppm (3-scale)
coupling constants (J) in Hz.

Benzoyl Isothiocyanate (1)

To a solution of benzyl chloride (14 g, 0.1 mol) in dry acctone (50 ml) ammonium thiocyanate (7.8 g, 0.1 mol)
was added and reaction mixture boiled for 15 min. Physico-chemical data and spectra of synthesized
compounds are presented in Tables [ and 11, respectively.

3-Benzoylaminothiocarbonyl-3-phenylformamido-2-propanonc (//la) and 3-Benzoylamino-
thiocarbonyl-3-(4'-methylphenyl)formamido-2-propanone (/11b): General Procedure

To a suspension of sodium salt of /la or IIb prepared by addition of sodium metal (2.3 g, 0.1 mol) to a
solution of Ila (1.7 g. 0.1 mol) or IIb (1.9 g, 0.1 mol), respectively, in dry dicthyl cther (50 ml), benzoyl
isothiocyanate (7.8 g, 0.1 mol) was added. The reaction mixture was left at room temperature overnight
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with stirring. The yellow gel product obtained was treated with water (20 ml) containing few drops of
concentrated hydrochloric acid, and the oily material thus separated was extracted by ethyl acetate (3 x 60
ml). The product obtained after evaporation in vacuo was triturated with dicthyl cther and collected by
filtration.

6-Mcthyl-1-(4-methylphenyl)-7-0x0-2-phenylpyrazolo|3.4-d]pyrimidine (/Va) and 2.5-Diphenyl-
1-(4'-methylphenyl)-6-methyl-7-oxopyrazolo[3.4-d]pyrimidine (/Vb): General Procedure

To a solution of 1116 (3.5 g, 0.01 mol) in cthanol (20 ml), hydrazine hydrate (0.5 g, 0.01 mol) or phenyl
hydrazine (1.1 g, 0.01 mol) was added and the reaction mixture was heated under reflux for 2 h, then
evaporated in vacuo. The remaining product was triturated with cthanol and collected by filtration.

S-Acetyl-6-hydroxy-1-(4'-methylphenyl)-2-phenyl-6-dicyanomethylenepyrimidine (V)

To a solution of /11b (3.5 g. 0.01 mol) in absolute c¢thanol (30 ml) containing a catalytic amount of pipe-
ridine (0.5 ml). malononitrile (0.7 g. 0.01 mol) was added. The reaction mixture was heated under reflux
for 4 h, then evaporated in vacuo. The remaining product was triturated with dicthyl ether and collected by

filtration.

5-Amino-4-cyano-7-hydroxy-8-0x0-2-phenyl-1-(4"-methylphenyl)benzo[d|pyrimidine (V1)

A suspension of V (3.6 g. 0.01 mol) in sodium cthoxide (0.01 mol) was heated under reflux for 4 h. The
solid product, formed upon pouring into water containing hydrochloric acid (pH 6), was collected by filtration.

4-Cyano-5.8-dioxo-7-methyl-2-phenyl-1-(4-methylphenyl)pyrano[4,3-d|pyrimidine (VIT)

To a solution of (3.5 g, 0.01 mol) in dioxane (30 ml) containing a catalytic amount of piperidine (0.5 ml),
cthyl cyanoacetate (1.13 g. 0.01 mol) was added. ‘The reaction mixture was heated under reflux for 6 h,
then evaporated in vacuo. The remaining product was triturated with cthanol and collected by filtration.

4-Acetyl-7.8-dioxo-5-hydroxy-2-phenyl-6-(4'-methylphenyl)pyrido[4.3-d]-1.3-0xazine (VIII)

To a solution of I11b (3.5 g. 0.01 mol) in dimcthylformamide (30 ml) containing piperidine (0.5 ml),
diethyl malonate (1.6 g, 0.01 mol) was added. The reaction mixture was heated under reflux for 3 h, then
left to cool. The solid product formed upon dilution with water containing few drops of hydrochloric acid
was collected by filtration.

5-Acetyl-4-(diacetylmethylenyl)-6-hydroxy-2-phenyl-1-(4"-methylphenyl)pyrimidine (IXa) and
5-Acetyl-4-(acetylethoxycarbonylmethylenyl)-6-hydroxy-2-phenyl-1-(4"-methylphenyl)pyrimidine IXb;
General Procedure

To a solution of I11b (3.4 g, 0.01 mol) in absolute cthanol (30 ml) containing a catalytic amount of pipe-
ridine (0.5 ml), acetyl acctone (1 ml, 0.01 mol) or cthyl acetoacetate (1.3 g, 0.01 mol) was added. The
reaction mixture in cach case was heated under reflux for 6 h, then evaporated in vacuo. ‘The remaining
product was triturated with dry cther and collected by filtration.

2-Benzoylaminothioxo-N-(4'-methylphenyl)acetamide (X)

A solution of I11b (3.4 g. 0.01 mol) in absolute ethanol (50 ml) was heated under reflux for 10 h, then
evaporated in vacuo. The remaining product was triturated with dicthyl ether and collected by filtration.
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TasLel
Physico-chemical data of synthesized compounds

Calculated/Found
Com J M. p.. °C Yiceld. g Formula alculated/Toun
ympoun
ompour Solvent (%) (M. w.)
% C % H % N % S
Hla 110 2s5.5 Cisl1aN203S 63.51 4.73 8.28 9.41
cthanol (75) (340.4) 63.31 4.40 8.03 9.31
11b 155 28.3 Ciol1sN203S 64.39 5.11 7.91 9.04
cthanol (80) (354.4) 64.23 5.01 7.81 9.39
IVa 150 1.9 CrollieN4O 72.14 5.10 17.71
cthanol (S0) (316.4) 72.04 4.82 17.48
Vb 168 2.6 CasloN O 76.51 5.14 14.28
cthanol (65) (392.5) 76.44 5.34 14.27
Vv 185 22 Caal16N 4O 2 71.72 4.37 15.21
dioxance (63) (368.4) 71.59 4.33 15.06
%} 266 — 268 1.8 CalhioNI1O2 71.72 4.37 15.21
DMI (50) (368.4) 71.64 4.42 14.99
Vil 240 = 244 2.5 CaallisN O3 71.53 4.00 11.39
dioxane (70) (369..) 71.38 4.21 11.06
Vil 162 2.6 C2:1116N20Os 68.03 4.15 7.21
dioxane (70) (388.4) 67.59 4.28 7.04
IXa 248 - 250 18 CallaNO; 7164 551 6.96
dioxance (72) (402.4) 71.39 5.37 7.09
IXb 150 - 153 2.7 CasHiINXOs 69.44 5.59 6.48
dioxanc (63) (432.4) 69.25 5.34 6.17
X 150 2.4 CialheN2028 65.36 S5.16 8.96 10.26
cthanol (30) (312.4) 65.21 5.08 9.15 9.94
X1 165 - 167 3.0 CnlhaNLOS 69.34 4.55 14.06 8.05
dioxane (78) (39u8.5) 69.08 4.32 14.19 7.84
Xl 300 2.1 CaollieNJO2 69.75 4.68 16.27
DMF (63) (3440 69.47 4.55 16.37
X 271 =273 23 CaollisN3O3 69.54 4.37 12.16
DMF (70) (345.4) 69.69 4.06 12.48
X1Va 170 1.6 Cr7lieNJO 69.83 5.51 19.16
cthanol (58) (292.3) 69.55 5.38 19.08
XIVb 265 - 267 1.5 C23H0NL0O 74.98 5.47
cthanol (58) (368.4) 74.63 5.35 15.31
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TasLe 11

Spectral data of synthesized compounds

Compound

IR, em™!

'H NMR, 8(ppm)
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3450 = 3 320 (NII); 1 710, 1 690
(3 C=0): 1200 -1 190 (C=S8)

3 470 — 3 320 (NII); 1 710, 1 690,
1630(3 C=0): 1210-1 195 (C=S)

1 630 (C=0); 1660, 1630 (C=N.
=)

1700 (C=0); 1 655, 1 632 (C=N,
C=0)

3 600 - 3 480 (OI); 2 225, 2 215
(2 CN): 1 715 (C=0)

3580 =3 320 (OH. NI>); 2 220
(CN): 1 700 (C=0)

2220 (CN): 1720, 1 695 (2 (=0,
1 650, 1 630 (C=N, C=()

3620 -3 530(OH): 1720 -1 700,
1690 (3 C=0)

3620 -3 530 (OID: 1 720 - 1 700,
1 690 (3 C=0)

3620 = 3 530 (OH): 1 700, 1 690,
1 6385 (3 C=0)

3450 — 3 320 (2 NII); 1 720, 1 700
(2 C=0)

3450 = 3 320 (NI): 1 710 (C=0)
3450 = 3 350 (NIl NH): 2 220
(CNY: 1 710, 1 680 (2 C=0)

3600 - 3520 (OH): 3450 -3 320
(NID):; 2 220 (CN): 1 710, 1 700
(2 C=0)

3450 -3 320 (NII): 1 700 (C=0)

3450 = 3 320 (N1 1 690 (C=0)

1.68 s, 3 H (CH3); 4.55 s, 1 H(CH): 7.20 - 7.38 m,
10 H (2 x Cglls): 8.90, 10.14 2s, 2 H (2 x NH)

1.40. 1.68 25, 6 1 (2 x CH3): 4.80 s, 1 H (CH); 7.30 -
7.56 m. 9 H (Cylls, Colly); 8.89, 10.12 25 2 H (2 x

NIT)

1.50, 1.67 25, 6 11 (2 x CHs): 7.29 = 7.53 m, 9 H
(Colls. Colly): 8.98 s, br, 1 H(NII)

1.54. 1.69 25, 6 11 (2 x ClI3); 7.30 = 7.53 m, 1411
(2 x Colls. Colly)

1.40, 1.69 25, 6 11 (2 x CH3); 7.28 = 7.49 m, 9 H
(Cells, Col1)): 1023 s, br, 1 H (OH)

1.68 s, 3 11 (CH3): 4.89 s, 2 H (NI2); 7.24 - 7.35 m.
10 1 (Cells. Cgll,. benzene 11-3): 10.21 s, 1 H (O1)

1.40, 1.69 25, 6 H (2 x CH3): 7.29 -7.39 m. 9 11
(Colls. Cglly)

1.48. 1.65 25, 6 11 (2 x Cll3): 7.25 = 7.36 m. 9 I
(Colls. Colly): 9.43 5, br, 1 1 (OH)

148, 1.65 25, 6 H (2 x CHa): 7.25-7.36m. 9 1
(Colls. Colly): 9.43 5. br. 1 1 (OH)

1.48. 1.51, 1.69 3s, 9 11 (3 x CH3): 1.98 1. 3 H (CH3);
4.35 q. 2 H (CHa): 7.35 = 7.40 m, 9 H (Cells, Colla):
9.12 s, br, 1 I (OH)

169 5. 3 H (CH): 3.48 5. 2 11 (CH); 7.28 = 7.31 m,
9 T (Cylls. Col1,): 8.89, 9.54 25, 2 H (2 x NII)

1.62 5.3 1 (CH): 7.31 = 7.46 m. 14 11 (2 x Colls,
Coll,): 9.43 s, 1 T (NH)

1.70 s, 3 H(CH3): 4.84 s, 2 HT(NIH2): 7.01 s, 1 H (pyri-
dine CH); 7.30 = 7.37 m, 9 H(CglHs): 8.95 s, 1 H(NH)

1.67 s, 3 H (CH3): 7.01 s, 1 H (pyridine CH); 7.28 —
7.39 m, 9 H (Colls, Colle): 8.45 s, 1 IT(NH): 10.21 s,
br, 1 H (O11)

1.68 s, 3 T (CH3); 7.12 s, 1 H (pyrazole CH): 7.30 -
7.41 m, 9 1 (Cells, Cotly); 8.70 = 8.75 2s, br, 3 1
(3 x NI)

1.68 5. 3 T (CH3): 7.04 s, 1 H (pyrazole CH); 7.33 -
7.38 m. 14 H (2 x Colls, Colly): 8.89,9.74 2s, br, 2 1
(2 x NIT)
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2.3-Diphenyl-6-(4'-methylphenylcarbamido)-5-thioxo-1.2 4-triazine (XT)

An ice cold solution of benzenediazonium chloride (0.01 mol) was added to a solution of X (3.1 g, 0.01 mol)
in cthanol (50 ml) containing sodium acctate (10.0 g). The reaction mixture was left at 5 °C for 6 h with
continueous stirring. ‘The solid product so formed was collected by filtration.

2-Amino-4-benzoylamino-3-cyano-1-(4’-methylphenyl)pyridin-6-one XII

To a solution of X (3.1 g, 0.01 mol) in dioxane (30 ml) containing a catalytic amount of tricthylamine (0.5 ml),
malononitrile (0.66 g, 0.01 mol) was added. The reaction mixture was heated under reflux for 6 h. The
solid product formed upon pouring into ice/water containing few drops of hydrochloric acid was collected
by filtration.

4-Benzoylamino-3-cyano-2-hydroxy-1-(4'-methylphenyl)pyridin-6-one (XI1T)

A mixture of equimolecular amounts of X (3.1 g, 0.01 mol) and cthyl cyanoacctate (1.13 g. 0.01 mol)
containing a catalytic amount of piperidine (0.5 ml) was heated in an oil bath at 120 °C for 30 min. The
solid product formed upon cooling was triturated with petroleum ether and collected by filtration.

3-Benzoylamino-5-(4'-methylphenylamino)pyrazole (X/Va) and 3-Benzoylamino-1-phenyl-
5-(4-methylphenylamino)pyrazole (XIVb): General Procedure

A mixture of X (3.1 g. 0.01 mol) and hydrazine hydrate (1 g. 0.02 mol) or phenyl hydrazine (3.6 g, 0.02 mol)
was heated in a boiling water bath for 2 h, then was left to cool at room temperature. The solid product
formed upon trituration with ethanol was collected by filtration.

CH
N NC Zan
Ph </ /)— CONH CH;
N
N-N PhCONH 0

Ph
XI XII
CH,
OH /@/ N—N"~
NC )\)\
N
PhCONH 0
X1l XIVa, R =H

X1V, R = Ph

Collect. Czech. Chem. Commun. (Vol. 58) (1993)



New Compounds 953

REFERENCES

Dhal P. N., Achary T. E., Nayak A.: Indian J. Chem. 13, 753 (1975).
. Singh S. R.: J. Indian Chem. Soc. 17, 52 (1975).
. Andolsek A., Stanovnik B., Tisier M., Likar M., Schauer P.: J. Med. Chem. 1971, 14.

NN AW —

. Bhargava P. N., Sharma S. C.: Bull. Chem. Soc. Jpn. 35, 1926 (1962).

. Mohareb R. M., Sherif S. M., Abdel-Aal A. A, Sayed N. 1. A.: Liebigs Ann. Chem. 1990, 1143.
. Mohareb R. M., Sherif S. M.: Arch. Pharm. 32./, 469 (1991).

. Mohareb R. M., Sayed N. I. A, Sherif S. M.: Phosphorus Sulfur 63, 119 (1991).
8. Mohareb R. M., Aziz S. L, El-Saka L.: Sulfur Letters 73, 229 (1991).
9. Mohareb R. M., Habashi A., Ibrahim N. S., Sherif S. M.: Synthesis 1987, 228.

Collect. Czech. Chem. Commun. (Vol. $8) (1993)





