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Abstract.  2-Mercapto- and 2-hydroxy-3.4-dihydro-4-oxo-6-(4-tolyljpyrimidine-S-carbonitriles (3a, i) were
synthesized by two different routes. Compound 3a could be converted into 3b by the action of hydrogen
peroxide. Alkylation of 3a with alkyl halides gave the S-alkyl derivatives 4a-¢. Compound 4a couid also be
prepared by Lwo other different methods. The reaction of 4a-¢ with phosphorus oxychloride yielded the 4-
chloropyrimidine derivatives 6a-c. Compounds 6a-c reacted with ammonia, glycine, anthranilic acid and
hydrazine hydrate io form the tetrasubstituted pyrimidme derivatives 7a-d.  Compound 7a could also be
produced via two other alternative routes. The reaction of Ga with phenyl hydrazine gave direcily the
pyrazolo[3,4-d] pyrimidine detivative 10. The 2,4-dihydrmzino-pyrimidine derivative 7d reacted with nitrous
acid to give ditetrazolo[1,5- a:1°, 5'<¢] pyrimidine 11. Tt also reacted with carbon disulphide to form
pyrazolo[3,4-d]-s-triazolo[3,4-b] pyrimidine 12. Compounds Th,c could be cyclised into imidazo[1,2¢]
pyrimidine 13 and pyrimide [6.1-b] quinazoline 14, respectively. Product 13 could be directly obtained by
the reaction of 6c with glycine in acetic acid.

Introduction

Pyrimidine and its thione derivatives have found a wide range of application in medicine
due to their pronoanced biclogical activity. Many of these compounds have proved to
be active antiviral [1,2], antimicrobial [3,4], anticancer (5], herbicides [6,7), fungicides
[8,9] and phleomycin amplifiers [10]. This stimulated our interest for the synthesis of
new 2-hydroxy-, 2-mercapto- and 2-alkylmercapto-pyrimidine derivatives via the
reaction of aromatic aldehyde, ethyl cynoacetate with wrea, thiourea and S-
methylisothiourea, respectively. The reaction products were utilized for the synthesis of
other new azolopyrimidines bearing latent functional substituents and pyrimido [6, 1-b]
quinazoline derivative,
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Experimental

2-Mercapto- and 2-hydroxy-3,4-dihydro-4-oxo-6-(4-tolyl)
pyrimidine-5-curbonitriles (3a,b):

Method A:

A mixture of p-toulaldehyde (0.01 mole, 1.20 g£), ethyl cyanoacetate (0,01 mole,
1.13 g), and thiourea (0.01 mole, 0,76 g} or urea (0.01 mole, 0.60 g) in ethanol (50 mi)
containing potassium carbonate (0.01 mole, 1.38 ) was heated under reflux for 4k, The
potassium salt of 3, which precipitated during the reaction, was collected, dried and
crystallized.  The salt was stirred in water and acidified with acetic acid. The deposited
precipitate was collected, washed thoroughly with water, dried and recrystallized from
dil. DMF to give 3a,b (Tables 1 and 2).

'HNMR of 3a: 5240 (s, 311, CH3), 3.20 (s, 1H disappeared after D0 exchange,
SH), 5.15 (s, IH, disappeared after D20 exchange, NH ) and 7.25 (m,4H,J=8
Hz,arom.}.

Method B:

A mixture of ethyi o-cyano-p-methylemnamate (1} (0.01 mole, 2,15 g} and
thiourea (0.01 mwole, 0.76 g) or urea (0.01 mole, 0.60 g) in pyridine (30 ml) was refluxed
for 4h. The reaction mixture was atlowed to cool, then poured over ice cold water. The
precipitate was collected, washed well with water, dried and recrystallized from dil.
DMEF to yield 3a, b, identical m.p. and m.m.p. with those obtained by method A above.

Method C: Action of H202 on 3a-Formation of 3b:

To a mixtre of 32 (0.005 mole, 1,22 &) and potassium carbonate (0.005 mole, 0.69
E) in water (20 ml), H2O2 (30%, 8 ml) was drop-wisely stirred in. The reaction mixture
was left ovemight and the colourless solid, so obtained, was filtered off and crystallized
from dil. DMF to produce 3b (Tables 1 and 2).

2-AIkylthio-3,4-clihydru-4—oxo-6-(4-to]yl)—pyrimidine-s-carbonitriles (4a-c):
Method A:

A mixture of 3a (0.01 mole, 2.43 g), appropriate alkyl halide (0.012 mole) and
potassium carbonate (0.01 mole, 1.38 g} in ethanol (50 mf) was heated under reflux for
3h, concentrated, allowed to cool and diluted with water, The separated solid was
filtered off, dried and recrystallized from dil. DMF to form 4a-c (Tables 1 and 2).
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TINME of 4a: § 2.35 (s, 3H, CHz), 2.68 (s, 3H, CH3), 7.47 (d, 2H, J=8 Hz,arom.)
and 7.80 ppm (d, 2H, J = § Hz, arom.).

Method B:

Applying the same procedure described in methed A for the preparation of 3a,
using S-methylisothiourea sulphate (instead of thicurea) and an equivalent amount of
sodium acetate {instead of potassium carbomate) gave directly a solid reaction prodnct
after cooling, Recrystallization from dil DMF gave 4a (Tables 1 and 2 }.

Method C:

Applying the same procedure reported in method B for the preparation of 3a, using
S-methylisothiourea sulphate (instead of thiourea) and an equivalent amount of sodium
acetate (instead of potassium carbonate) yielded a product which was recrystallized from
dil. DMF. The product proved to be 4a (Tables 1 and 2).

Table 1. Characterization data of products 3a-14

Comp.  MP.(°C)  Vield % Formula Analysis Found/Requires
No. (M.W.)
C H N §
3a 285 70 (A) CyzHgN;OS 59.30 160 17.10 13.20
68 (B) (243.3) 59.24 3 17.27 1318
3b > 300 65 (A} C12HgN307 63.40 4.00 18.40 -
67 (B} 221.2) 63.43 399 18.50 -
60 (C) ‘
4a 277 72 (A) C13H11N308 60.70 4.30 16.40 12.40
T0(B) (257.3) 60.69 4.31 16.33 12.46
75(C)
4b 267 68 C14H|3N308 62.00 4.90 15.40 11.80
(271.3) 61.98 483 15.49 i1.82
4c 230 70 C19H15N3108 68.60 4.50 12.50 9.60
(333.4) 6845 4.53 12.50 062
6a* 159 85 C13H1oCIN3S 56.60 3.60 15.30 11.60
(275.8) 56.61 365 1524 11.63
6b" 114 73 ClqHyaCINGS  58.00 410 14.40 11.00
(289.8) 58.02 4.17 14.50 11.06
6c” 148 80 C19H|4CTN3S 64.90 4.10 11.90 9.10
(351.9) 64.85 4.0t 11.94 9.11
T 210 65(A)  Ci3HiaNgS 6690 470 21.90 12.50
67 (B) (256.3) 60.92 472 21.86 12.51
63(C)
o 185 55 Co1H1gN4028  64.60 470 14.30 8.20

(390.5) 64.59 4.65 14.35 .21
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Table 1. Contd.

Comp. MP. °C) Yield % Formula Analysis Fnundfiequires
Ne. MW,
_ : c H N ]
e 258 7 Ca1H|gNg08  64.60 4.60 14.40 8.20
(390.5) 44.59 4.65 14.35 B.21
7d 225 70 (A} Cy3l1y3Ny 56.50 510 38,40 -~
66 (B) (255.3) 56,46 313 3841 -
10 274 58 CloH|gN4OS 6540 470 16.10 9.20
(348.4) 65.50 463 16.08 920
11 12 G50 C12H7Ng 52.00 2.60 45.40 -
@13 51.98 2.54 45.46 -
12 > 300 53 CisHgNgDS  52.30 4.00 28.20 10,50
(298.3) 52.34 3,28 2817 10.75
13 221 46{A)  CyHjgN408  67.80 440 15.00 .60
53(B) (372.5) 67.71 433 15.04 361
14 225 55 Cy H|gNsO8  67.70 430 15.10 8.60
(372.5) 67.71 433 1504 8.61
* 6a.= % CI; Found: 12.90; Requires: 12.85
6b = % CI; Found: 12.20; Requires: 12.23
6¢ = % CI; Found: 10.10; Requires: 10.07
Table 2. IR data of products 3a -14
Comy d -1
i IR (Kbr, o )
3a 3350, 3320 (NH), 3200 (SH), 2225 (CN), 1660 (CO} and 1640 {C =N)
b 3300 (broad, OH and NH), 2222 (CN), 1665 (CO) and 1640 (C = N)
4a 3250 (NH), 2220 (CN), 1670 (CO) and 1640 (C =N}
1 3275 (NH), 2220 (CN), 1670 (CO) and 1640 (C = N)
4 3200 (NH), 2215 (CN), 1665 (CO) and 1640 (C = N)
6n 2220 (CNY and 1645 (C = N)
Gb 2220 (CN)and 1645 {C=N)
G 2220 (CN) and 1640 (C = N)
Ta 3350, 3300 (MH}, 2215 (CN) and 1650 (NH3)
Th 3200 (broad, NH and OH), 2225 {CN) and 1720 (a0}
Te 3150 (broad, NH and OH), 2220 (CN) and 1690 (CO)
Td 3300, 3200 (NH) and 2218 (CN)
10 2250 (NH) and 1665 (CO)
11 2225 (CN)
12 3400, 3100 (NH) and 1663 (CO)
13 3020 (broad, OH}, 2219 (CN) and 1740 (weak CO)
14 2220 (CN) and 1710 (CO)
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2-Alkylthio4-chloro-6-{4-tolyl) pyrimidine-5-carbonitriles (6a-c):

A solution of each of 4a-c (0.01 mole) in dioxane (50 ml} was treated with
phosphorus oxychloride (25 ml} and heated under reflux for 3h. The solution was
cooled and poured into ice water. The separated solid was cotlected, washed with water,
dried and recrystallized from ethanol to give 6a-c.

"HNMR of Ga: & 2.42 (s, 3H, CHz3), 2.73 (s, 3H, CH3),7.50(d,2H, T =8 Hz,
arom.) and 8.00 ppm (d, 2H, J = 8 Hz, arom.).

4-Amino-2-methylthio-6-{4-tolyl) pyrimidine-5-carbonitrile (7a):

Method A:

A stream of dry ammonia gas was bubbled slowly through a solution of one gram
of 6a in anhydrous dioxane (20 ml). The solution was warmed for 15 min., cooled and
then poured imio water. The collected precipitate was washed with water, dried and
recrystallized from dioxane to yield 7a.

'HNMR : 8 230 (s, 3H, CH3), 2.80 (s, 3H,CH3),7.25 (d, 2H, J=8Hz,
arom.), 7.78 (d, 2H, ] = 8Hz,arom.) and 8.35 ppm (3, 2H, disappeared after D20
exchange NH2).

Method B:

A mixture of p-toualdehyde (0.005 mole, 0.60 g), malononitrile (0.005 mole, 0.33
£) and S-methylisothiourea sulphate (0.005 mole, 1.27 g) in pyridine (25 ml} containing
fused sodium acetate (2 g), was heated for 4h. The reaction mixture was cooled, poured
into water and then acidified with acetic acid. The solid, thus formed, was filtered off,
washed thoroughly with water and recrystallized from dioxane to give 7a (Tables 1
and 2).

Method C:

A mixtare of a-cyano-p-methylcinnamonitrile (3} (0.005 mole, 0.84 g), S-
methylisothiourea sulphate (0.005 mole, 1.27 g} and fused sodium acetate (2 g)in
pyridine (25 ml) was refluxed for 4h. The reaction mixture was cooled, poured into
water and then acidified with acetic acid. The precipitate, so formed, was collected,
washed with water and recrystallized from dioxane to produce 7a (Tables 1 and 2 ).

2-Benzylthio—4-carboxymethylamino-6-(4-tolyl) pyrimidine-5-carbenitrile (7b):

To a solution of 6¢ (0.01 mole, 3.52 g) in ethanol (50 ml), glycine (0.02 mole, 1.50
g) was added. The solution was heated, under reflux, for 2h then cooled and poured into
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water.  The separated solid was filtered off, washed with watet, dried and recrystallized
from dil. dioxane to give 7b,

'HNMR: & 2.40 (s, 3H, CH3), 4.05 (broad s, 1H, disappeared after D20 exchange,
NH), 4.15 (s, 2H,CHp), 4.30 (s, 21, CH3), 7.36 (m, 5H, J = 8 Hz, arom.), 7.78 {m,
4H, ] = 8 Hz, arom.) and 8.78 ppm (s, 1H, disappeared after D90 exchange, COOH).

4-(2-carboxyphenylaminoe)-2-ethylthio-6-(4-tolyl) pyrimidine-5-carbonitrile (7e):

To 2 solution of 6b (0.01 mole, 2.90 g) in acetic acid (50 m), anthranilic acid {0.02
mole, 2.74 g) was added. The solution was refluxed for 5h. Compound 7¢ which
precipitated during reflux was collected and recrystallized from DMF to yield-7c.

'HNMR: § 1.35 (t, 3H, CH3), 2.38 (s, 3H, CH3), 3.15 (g, 2H, CH3), 3.55 (broad s,
1H, disappeared after DyO exchange, NH), 7.17 (m, 2H, T =8 Hz, srom.), 7.34 (m, 2H,

I = BHz, arom.), 7.64 (m, 4H, J = 8Hz,arom.), and 11.33 ppm (s, 1H, disappeared after
D720 exchange, COOH). :

Reaction of 6a with each hydrazine hydrate and phenylhydrazine - Synthesis of 7d
and 10:

Method A:

A solution of 6a (0.01 mole, 2.76 g} in anhydrous dioxane (50 ml) was treated with
hydrazine hydrate (3 mi, $9%} or phenylhydrazine (0.01 mole, 1.08 g) and refluxed for
7h. In the case of hydrazine hydrate, methanethiol was detected, The solution was
concentrated and cooled. The solid, so separated, was collected and recrystallized from
dil. DMF to yield 7d and 10. ’

'"HNMR of 7d: § 2.30 (s, 3H, CHa), 4.50 {broad s, 4H, disappeared after D20
exchange, 2 NH3z), 7.35 (d, 7H, J = 8 Hz,arom.), 7.55 (d, 2H, J = 8 Hz, arom.) and 8.80
ppm (broad s, 2H, disappeared after D30 exchange, 2NH).

'HNMR of 10: § 243 (s, 3H, CH3), 2.70 (s, 3H, CHz), 3.65 (broad s, 1H,
disappeared after D20 exchange, NH), 7.40 (m, SH, J = § Hz, arom.} and 7.80 ppm {(m,
4H, I = § Hz, arom.),

Actlon of hydrazine hydrate on 6b - Preparation of 7d:
Method B:

Applying the procedure described above for the synthesis of 7d and 10, and using
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6b (0.01 mole, 2.90 g) instead of 6a, resulted in the evolution of ethanethiol during
heating, and the formation of a product which proved to be 7d { Tables 1 and 2).

Action of nitrous acid on 7d - Preparation of 11:

A solution of 7d (1 g) in acetic acid (50 ml) was cooled to 0°C and a cold solution
of sodium nitrite (0.5 g) in water (10 ml) was gradually added. The reaction mixture
was kept at 0-5°C while stirring for 2h. It was left overnight, when diluted with water,
precipitation took place. The precipitated solid was collected, washed with water, dried
and recrystallized from dil. DMF to yield 11.

'HNMR: & 2.45 (s, 3H, CH3), 745 (d, 2H, I = & Hz, arom.) and 7.88 ppm (d, 2H,
I=8 Hz, arom.).

Action of carbon disulphide on 7d - Synthesis of 12:

A mixture of 7d (1 g), carbon disulphide (3 ml) and potassium hydroxide (0.3 g) in
ethanol (30 ml) was refluxed for 4h. After removal of the ethanol, water was added and
the alkaline solution was filtered. The clear filtrate was acidified with diluted
hydrochioric acid. The formed precipitate was collected and recrystallized from DMF to
give 12,

'HNMR: & 2.37 (s, 3H, CH3), 5.97 (broad s, 1H, disappeared after D20 exchange

NH), 7.33 (d, 2H, T =8 Hz, arom.), 7.65 (d, 2H, J = 8 Hz, arom.), 12.28 (broad s, 1H,
disappeared after D20 exchange, NH) and 14.00 ppm (broad s, 1H, disappeared after
D20 exchange, NH). '

Cyclization of each of 7h,¢ - Formation of 13 and 14:

Method A:

A solution of each of 7h.c (1 g) in acetic anhydride (10 ml) was heated under reflux
for 6h, The separated solid, while boiling (14} or after cooling (13), was collected and
recrystallized from acetic acid to give 13 and 14.

'HNMR of 13: § 2.41 (s, 3H, CH3), 4.54 (s, 2H, CHy), 7.41 (m, 6H, SH arom + 1H

ethylenic), 7.85 (m, 4H, J =3 Hz, arom.) and 13.25 ppm (s, 1H disappeared after D20
exchange, OH).

'"HNMR of 14 & 1.40 (t, 3H, CH3), 2.35 (s, 3H, CH3), 3.30 (g, 2H, CII), 7.20 (m,

2H, ] = § Hz, arom.), 740 (m, 2H, ] = 8Hz, arom.) and 7.75 ppm { m, 4H, J = § He,
arom.).



108 S.A. El-Assiery and M.A. Al-Haiza

Method B:

A solution of 6¢ (0.005 mole, 1.76 g) and glyeine (0.01 mole, 0.75 £) in acetic acid
(30 ml) was refluxed for 2h. The solution was cooled, the resulting solid was collected
and recrystallized from acetic acid to yield 13 (Tables 1 and 2 ),

Materizl:

The totality of the material used consisted of commercially available compounds,

Instruments:

'HNMR spectra were measured at 25°C on a Perkin-Elmer R12A spectrometer, in
DMS0-dg with TMS as internal standard and chemical shifts are expressed as & (ppmy)
values.

IR spectra were recorded (KBr) on a Perkin-Elmer Infracrod 137 instrument.
Microanalytical data was processed by Cairo University Microanalytical Center.

All melting points were taken on a Kofler apparatus and are uncorrected.
Results and Discussion

Heating under reflux, a ternary mixture of p-tolualdehyde, ethyl cyanoacetate and
thiourea or urea in ethanol in the presence of potassium carbonate, the 3 4-dihydro-2-
mercapto-4-oxo-6-(4-tolyl) pyrimidine-5-carbonitrile and 2-hydroxy analogue (3a,b)
were obtained. The reaction proceeds probably via Michael addition, cyclisation with
the loss of ethanol and the formation of the non-isolable intermediates 2 which then
undergo autoxidation to give the final isolable 3a,b (Scheme 1), A similar oxidation of
comparable ring systems has been previously observed [11].

Scheme 1

Structure 3 was inferred from the following facts: (a) The mercapto-pyrimidine
derivative 3a could ecasily be converted into the oxygen counter analogue 3b by simple
treatment with hydrogen peroxide; (b) The 'HNMR spectra (DMSO-d,) of the reaction
products indicated the absence of any signals corresponding to a proton at a lower field
up to 7 (except for CH3 protons and D30 exchangeable protons) proves the autoxidation
of the reaction intermediates 2 and hence the formation of 3 (cf. Experimental); (¢) The
IR spectra of 3a,b displayed characteristic bands for NH, CN and SH (3a) or OH (3b)
(cf. Table 2); and (d) Compounds 3a,b could also be sythesized via the reaction of ethyl
a-cyano-p-methylcinnamate (1) with thiourea or urea in boiling pyridine.
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p-CHy CgH, CHO + NG-CH,y-CO0C,Hg —>

~CN
p-CHyCeH, CH= C
MaCeh M=C, coocyHs
HgN—F-NHg
}
t H2N—E—NH2
X
0
NC N .
| NC COP?ész
u —CsHg OH
o l 25
NC NH 0
| él\ NC
p-CHC-H, N XH
FyCefy ﬂ P-CH:ngH;. ,L
3
3a,X=5 Scheme 1
3b,X=0 e
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Alkylation of 3a with alkyl halides in aqueous ethanolic potassium carbonate
solution gave the S-alkyl derivatives 4a-c.

? 0
NC]\)‘NH NC~ NN
| . — I
-
P=CH3CgH, """~ sR p-CHyCgH, N/I\SR

H

4

a,R = CHy

b.R = CH2CH3
¢,R= CH2C6H5

That alkylation took place at the sulphur atom level was proved by: (a) preparation of
4a by two other different alternative routes via the reaction of S-methylisothiourea (5)
with either 1 or a mixture of p-tolualdehyde and ethyl cyanoacetate ( Scheme 2 ); (b)
the treatment of either compounds 4a,b with hydrazine hydrate and the separation of
one and the same sulphur-free compound (see below).
HgN  NH
N
p-CHyCgH,~CHO + NCCHy COOCyHg + |
sC

1T+ 5 - 40
3a CHa1 $

Scheme 2

The 'HNMR spectrum (DMSO-dg) of 4a, as an example, showed signals at § 2.35
(s. 3H,CH3),2.68 (s, 3H, CH3), 7.47 (d, 2H, H arom.), and 7.80 ppm (d, 2H, H arom.).
The IR spectra of 4 displayed characteristic bands for NH, CN and amidic CO.

Heating compounds 4a-c with phosphorus oxychloride in dioxane produced the 4-
chloropyrimidine derivatives 6a-c.
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Cl

NG A

p-CH3CgH, |N/)\SR
6
a, R = CHj
b, R = CHyCHj
¢1R = CHyCgHg

The 'HNMR spectrum (DMSO-dg) of 6a, as an example, showed signals at § 2.42
(s, 3H, CH3), 2.73 (s, 3H, CHa)}, 7.50 (d, 2H, H. arom.) and 8.00 ppm (d, 2H, H
arom.). The IR spectra of 6 revealed besides the absence of any absorption bands in the
NH and CO regions, the presence of an absorption CN band (c.f.Table 2).

Position 4 in compounds 6a— showed distinct activity and the chlorine atom could
be replaced by ammonia, glycine or hydrazine. Thus, compounds 6a-c reacted with
ammonia, glycine and hydrazine hydrate to give the comresponding  4-substituted
pyrimidine derivatives 7a-d.

-

R
"Cﬁ

P
P-CHyCeH, R

o 7
T R R
o 5CHy NH,
b SCHyCgHs NHCH,COON
© SCHzCHy HNCgH,COOH (%)
4 NHndg NHNHy

It is worth mentioning that the treatment of cach of 6a,b with hydrazine hydrate
resulted in the evolution of methanethiol and ethanethiol, respectively and the
production of one and the same desulphurised product 7d.

As a continnation of this work, compound 7a was also synthesized by the reaction
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of 5 with either ¢-cyano-p-methylcinnamonitrile (8) or a mixture of p-toulaldehyde and
malononitrile in boiling pyridine (Scheme 3),

CN

7
8 v
5
]
lnoute(u) noutI( b3

NH2

i X 3

=
P-CHiCeH, " HN™ "SCH3 p_cH,c H, N

t

NHa 2
| R
s H =
P-CHyCH, N SCHa P-CH3CeH, "N “sCHy
Ta '
-
3a
Scheme 3

As an example, the 'HNMR specirum (DMSO-dg) of 7d showed signals at &
2.30 (s, 3H, CH3), 4.50 (broad s, 4H, disappeared after D70 exchange, 2 NH3), 7.35 (d,
2H, H arom.}, 7.55 (d, 2H, H arom.) and 8.80 ppm (broad s, 2H, disappeared after D0
exchange, 2 NH). The IR spectra displayed characteristic bands {see Table 2).



Synthesis of Some Mew Pyrimidine and . - - 113

In contrast to the action of hydrazine hydrate, phenylhydrazine reacted  with 6a
under the same cxperimental conditions to directly vield 2,3-dihydro- 5-methylthio-1-
oxo-2-phenyl-7-(4-tolyl)-1H-pyrazolo[ 3,4-d)pyrimidine(18). The formation of 10 may
proceed via the non-isclable 9.

p-CHaH,Ce p-CH3H,Cg ¢
Nz~ ~CN N N=—Ph

Ny As Jk-n

CH3$” N”"NHNHPh  CH35™ 3y
10

The assignment of structure 10 to the reaction product is based on analytical and
spectral data. Thus, its '"HNMR spectrum (DMSO-d,) showed signals at 3 2.43 (s, 3H,
CH;), 2.70 (s, 3H, CH,), 3.65 (broad s, 1H, disappeared after D,0 exchange, NH), 7.40
(m, 5H, H. arom.) and 7.80 ppm (m, 4H, H arom.). The IR spectrum of 10 indicated no
absorption band in the cyano region, furthermore, it displayed a carbonyl absorption
band at 1665 cor.

The treatment of compound 7d with nitrous acid at 0°C resulted in the formation
of 5-(4-tolyl)-ditetrazolo[1,5-a:1",5'-c] pyrimidine-6-carhonitrile (11).

Structure 11 was inferred from analytical and spectral data. Thus, besides the correct
values in the elemental analyses for the reaction product, its 'HNMR spectram (DMSO-
d;} showed signals at 6 2.45 (s, 3H, CH,), 7.45 (d, 2H, H arom.), and  7.88 ppm (d, 2H,

H atom.). The IR spectrum displayed an absorption band at 2225 cm' (CN) and
revealed no absorption in the NH region.
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When compound 7d reacted with carbon disulphide in ethanolic potassium
hydroxide solution, we obtained 1,2,7,8-tetrahydro-6-o0xo- I-thioxo-S5-(4-tolyl)-6H-
pyrazolo[3,4-d]-1,2,4-triazolo[3,4-b] pyrimidine (12).

S
NH
H I I
N N__N
Y
o 2N
C6H4CH3-p
12

H

The 'HNMR spectrum (DMSO-d,) of 12 showed signals at & 2,37 (s, 3H, CH3), 5.97
(broad s, 1H, disappeared afier D,0 exchange, NII), 7.33 (d, 2H, H arom.), 7.65 (d,2H,
H arom.), 12.28 (broad s, 1H, disappeared after D,0 exchange, NH) and 14.00 ppm
(broad s, 1H, disappeared after D,0 exchange, NH). Its IR spectrum revealed no

absorption CN' band, but it displayed absorption bands at 3400,3100 (NH) and 1663
em’ (CO),

The formation of 12 may be explained as shown in Scheme 4.

Sy NH
HaNHN._.N N
7d + €S —— Ne Iy —
CgHyCHy~p

5
NH
H NI |
HN-N N HyO
I ——pe 12
=N

- CgtyhHy-p

HN

Scheme 4

It is reported in the litcrature that the imino group is hydrolysed into carbenyl
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group [12].

Compound 6e reacted with glycine in boiling ethanol to yield 2-benzylthio-4-
carboxymethylamine-6-(4-tolyl) pyrimidine-5-carbonitrile (7b). The 'HNMR spectrum
(DMSO-dg) of b showed signals at 5 2.40 (s, 3H, CH3), 4.05 (broad s, 1H, disappeared
after D,0 exchange, NH), 4.15 (s, 2H, CH2), 4.30 (s, 2H, CH,), 7.36 (tn, 5H, H. arom.);
7.78 (m, 4H, Harom.), and 8.78 ppm (s, 1H, disappeared after D,0 exchange, COOH).
Its IR spectrum displayed bands at 3200 (broad, NH and OH), 2225 (CN} and 1720
cm’ (CO). :

Similarly, the reaction of compound 6b with anthranilic acid in refluxing acetic
acid formed 4-(2-carboxyphenylamino)-2-ethylthio-6-{4-tolyl) pyrimidine-3-carbonitrile
(7¢). The 'HNMR spectrum (DMSOQ-dg) of 7e showed signals at § 1.35 (t, 3H, CHy),
238 (s, 3H, CH3), 3.15 (g, 2H, CH2), 3.55 (broad s, 1H, disappeared after D0
exchange, NH), 7.17 (m, 2H, H. arom.}, 7.34 (m, 2H, H arom.), 7.64 (m, 4H, H arom.),
and 1133 ppm (s, 1H, disappeared after D,O exchange, COOH). Its IR spectrum
displayed bands at 3150 (broad, NH and QH), 2220 (CN) and 1690 cm™ (CO).

Each of the compounds 7h underwent cyclisation, when heated with acetic
anhydride to yield the cyclised products 13" and 14, respectively. Compound 13 may
be present mainly in the enol from 13 as revealed by its spectra. Thus, 'HNMR
spectrum (DMSO-d,) showed signals at & 2.41 (s, 3H, CH;, ), 4.54 (s, 2H, CH,), 741
(m, 6H, 5 H. arom. + 1H ethylenic), 7.85 (m, 4H, Harom.), and 13.25 ppm (s, 1H,
disappeared after D,O exchange, OH). Its IR spectrum displayed bands at 3020 (broad
OH), 2219 {CN) and 1740 cm! (weak CO). The above data are consistent with the
formulation of this compound as 1-benzylthio-7-hydroxy-3-(4-tolyl) imidazo[1,2-c]
pyrimidine-4-carbonitrile (13).

0 SCHzCgHg OH SCHoCgHg
NNy %\N’I\\\N
——— —

N=\_ = N =
CgHaCHy-p CgHyCHy-P
CN CN

13 13
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The 'HNMR spectrum (DMSO-dg) of 14 indicated that the signals corresponding

to the NH and COOH in its precursor 7¢ have disappeared. In addition, its IR spectrum
displayed no absorption in the NH and OH regions. Compound 14 could be formulated
as 1-ethylthio-10-ox0-3-(4-tolyl)- 10H-pyrimido[6, 1-b]quinazoline-4-carbonitrile {14).

0 SCH,CH,
N-%N

N" N NeoH, CH
3-P
1, CeHa

14

When a mixture of 6¢ and glycine was heated in acetic acid, compound 13 was

directly obtained.

iy
2]
)|
[4]
[5]
]

[7]

(8}
[91

[10]

]
2]
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