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A number of 2-thioxopyrido[3',2":4,5]thieno[3,2-d]pyrimdin-4(3H)-ones (5) have been synthesized by
cyclocondensation of 2-carbethoxy-3-amino-4-phenyl-6-substituted-thieno[2,3-b]pyridines (3) with vari-
ous isothiocyanates. Compounds 5 were S-methylated routinely and the reactions compared under solid-
liquid phase transfer conditions to obtain 2-methylthiopyrido[3',2":4,5]thieno(3,2-d]pyrimidin-4(3H)-ones
(6). The new triheterocyclic pyridothienopyrimidines were prepared with the objective to study their phar-

macological properties.
J. Heterocyclic Chem., 34, 937 (1997).

Pyridothienopyimidines, an example of a trihetero-
cylclic system, have attracted much attention due to their
interesting biological activities {1-5]. Even though very
little attention has been given to this type of ring system.
It has also been found that the methylation of compounds
5 at position-2 enhanced analgesic and antiinflammatory
activities [5]). The alkylation of ambident S, N-nucleophilic
heterocycles under phase transfer conditions is known to
give predominantly if not exclusively the S-alkylated
products [6,7]. Therefore in this article, some new
2-thioxopyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(3 H)-
ones have been reported and their S-methylations have
been performed in a conventional manner and under
phase transfer conditions. In triheterocyclic pyrido-
thienopyrimidines, phase transfer catalyst mediated
S-alkylation has been studied for the first time.

The starting 2-carbethoxy-3-aminothieno[2,3-b]pyridines
3 required for the synthesis of 2-thioxopyridothieno-
pyrimidines S are important synthons for the annellation of
a pyrimidine ring onto the thienopyridine ring system. Such
compounds 3 have previously been reported by us [8] via
an intramolecular Thorpe-Ziegler type of cyclization of
intermediate 2-carbethoxymethylmercapto-3-cyano-
pyridines 2 which were prepared from 2-chloro-3-cyano-
pyridines 1 and ethyl thioglycolate as shown in Scheme 1.
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2-Carbethoxy-3-amino-4-phenyl-6-substituted-thieno-
{2,3-b)pyridines 3 on cyclocondensation with various
isothiocyanates in boiling pyridine gave 2-thioxo-9-
phenyl-3,7-disubstituted-1,2,3,4-tetrahydropyrido-
[{3',2":4,5]thieno[3,2-d]pyrimidin-4(3H)-ones 5§ which
were S-methylated using dimethyl sulphate in alkaline
medium to afford 2-methylthio-9-phenyl-3,7-disubstituted
pyrido[3',2":.4,5]thieno[3,2-d]pyrimidin-4(3H)-ones 6. The
same compounds 6 were prepared under solid-liquid
phase transfer conditions in which tetra-n-butyl ammo-
nium bromide was used as a phase transfer catalyst in
tetrahydrofuran as solvent (Scheme 2).
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During the synthesis of 5, attempts to isolate interme-
diate thiourea derivatives 4 under various reaction condi-
tions like refluxing in ethanol, benzene, toluene, xylene,
dioxane, N,N-dimethylformamide, sodium ethoxide in
ethanol, and ethanol saturated with dry hydrogen chloride
gas were unsuccessful while direct cyclization was
achieved in boiling pyridine. However, the fusion of
compounds 3 and isothiocyanates at about 225-230°
provided cyclic pyridothienopyrimidines § in poor yields.
Physical constants and 1H-nmr data for § are recorded in
Table 1. The ir spectra for compounds 5 showed absorp-
tions in the region 3380-3340 cm-! (NH), 1700-1680 cm-1
(C=0), around 1550 and 1365 ¢m-! (NH-C=S) and
1205-1190 cm-! (C=S).

Vol. 34

S-Methylation of 2-thioxopyridothienopyridines 5
with dimethyl sulphate in sodium hydroxide or sodium
ethoxide was unexpectedly a medium to low yield reac-
tion (Method A), perhaps due to the poor solubility of §
in almost all the solvents. Hence, the methylation reac-
tions were exploited under solid-liquid phase transfer
conditions. Methylation of ambident [N-C-S]- in the
2-thioxopyridothienopyrimidine system has not been
reported thus far. The reactions provided selectively
S-methylated products 6 with excellent yields (Method
B). Physical constants and 1H-nmr data are given in
Table 2. The ir spectra of 6 exhibited absorption in the
region 1680-1665 cm-1 (C=0) the absence of bands in
the region 3380-3340 cm-! (NH), 1200-1190 cm-! (C=S)
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Table 1
2-Thioxopyrido[3',2':4,5]thieno[3,2-d]pyrimidin-4(3H)ones 5a-n
Compound Yield Mp TH-NMR Molecular Formula Analysis %
No. % °C (5, ppm) [a} (Molecular Weight) Calcd./Found
[b] C H N

Sa 55 229-230 0.8-1.11 (m, 3H, -CH3(CH;)+-), 1.44-1.85 Cy6H23N40S, 68.27 5.03 9.19
(m, 4H, -CH;(CH,),-CH,-), 2.35 (s, 3H, @57 68.43 5.31 9.09
CH’S)’ 4.1 (t, 2Hy CHS(C!{Z)2'CH2'),
7.51-8.12 (m, 10H, Ar-H), 8.21 (s, 1H, NH)

5b 51 315-317 2.38 (s, 3H, CH,), 7-8.21 (m, 15H, Ar-H) C,y3HgN3 08, 70.44 398 8.80
8.31 (s, 1H, NH) 477 70.69 4.16 8.68

5S¢ 60 323-325 2.13 (s, 3H, CH,), 2.38 (s, 3H, CHy), CyoH,N408, 70.85 4.31 8.55
7.12-8.21 (m, 14H, Ar-H), 8.35 (s, (491) 70.69 447 8.28
1H, NH)

5d 63 305-307 2.11 (s, 3H, CH,), 2.29 (s, 3H, CHy), Cy9H,1N508, 70.85 431 8.55
7.12-8.21 (m, 14H, Ar-H), 8.33 (s, 491) 70.99 4.52 8.98
1H, NH)

Se 59 309-312 2.10 (s, 3H, CH,), 2.35 (s, 3H, CH,), Cy9H,1N308, 70.85 4.31 8.55
7.10-8.30 (m, 14H, Ar-H), 8.33 (s, (491) 70.71 4.08 822
1H, NH)

st 42 289-291 2.24 (s, 3H, CH3), 3.92 (s, 3H, OCH,), CyoH,1N;30,8, 68.64 4.14 8.28
7.01-8.20 (m, 14H, Ar-H), 8.36 (s, (507) 68.49 4.01 8.53
1H, NH)

5g 52 298-299 2.40 (s, 3H, CH,), 3.86 (s, 3H, OCH,), Cy9H,1N;30,8, 68.64 414 8.28
7.12-8.22 (m, 14H, Ar-H), 8.36 (s, (507) 68.38 4.39 8.41

1H, NH)
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Compound Yield
No. %
5h 50
5i 49
5j 53
5k 55
] 60
5m 47
5n 49

S-Methylation of 2-Thioxopyrido[3',2":4,5]thieno[3,2-d]pyrimidin-4(3 H)ones

Mp
°C
219-220
276-278
310-311
307-309
272-273
293-295

287-289

Table 1 (continued)
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1H-NMR Molecular Formula Analysis %
(3, ppm) [a) (Molecular Weight) Calcd./Found
b] C H N

- CasHpN;0,S; 6596 43 888
473) 65.80 4.37 9.03
3.89 (s, 3H, CH,), 7.2-8.20 (m, 15H, Ar-H), CygH gN;0,8, 68.15 3.85 8.52
8.38 (s, 1H, NH) (493) 68.43 3.99 8.78
2.30 (s, 3H, CH3), 4.10 (s, 3H, OCH3), CyoH,N;0,8, 68.64 4.14 8.28
7.12-8.20 (i, 14H, Ar-H), 8.38 (s, 1H, NH) (507 68.80 3.97 8.07
2.34 (s, 3H, CH3), 4.14 (s, 3H, OCHj), Cy9H;3;N;0,8, 68.64 4.14 8.28
7.12-8.23 (m, 14H, Ar-H), 8.34 (s, 1H, NH) (507) 68.42 4.30 8.50
2.38 (s, 3H, CHy), 3.90 (s, 3H, OCH,), CyoH31N50,S8, 68.64 4.14 8.28
7.11- 8.22 (m, 14H, Ar-H), 8.31 (s, 1H, NH) (507) 68.91 4.28 8.42
3 62 (s, 3H, OCHj3), 3 78 (s, 3H, OCH,), Cy9H3N;058, 66.54 4.01 8.03
7.10- 8.19 (m, 14H, Ar-H), 8.33 (s, 1H, NH) (523) 66.39 4.27 8.31
3.68 (s, 3H, OCH), 3.81 (s, 3H, OCH,), Cy9Hy N40S, 6654 401 803
7.08- 8.21 (m, 14H, Ar-H), 8.35 (s, 1H, NH) (523) 66.66 3.87 792

[a] Compounds Sa-f in DMSO-dg and compounds 5g-n in trifluoroacetic acid. [b] The molecular weight of 5d was determined by mass spectroscopy.

Compound
No.

6i
6j
6k
61
6m

6n

Yield

Without

%

With

Phase transfer catalyst

(Method A) (Method B)

58

56

48

51

55

49

58

52

56

58

55

55

58

92

88

94

95

89

92

95

94

90

88

Table 2

2-Methylthiopyrido[3',2":4,5]thieno{ 3,2-d]pyrimidine-4(3 H)-ones 6a-n

Mp
°C

210-211

320-322
241-243
323-325
266-267
228-230
329-331

201-203

300-302
292-294
295-296
303-305
274-276

309-311

1H-NMR
(3, ppm) [a]

0.82-1.12 (m, 3H, -CH; (CHpy-), 1.12-1.84
(m, 4H, CH,-(CH,),CH,-), 1.89 (s, 3H,
SCH,), 2.40 (s, 3H, CH,), 4.01 (t, 2H, CH3
(CH,),CH,-), 721-8 22 (m, 10H, Ar-H)

1.79 (s, 3H, SCHy), 2.44 (s, 3H, CH,),
7.28-8.22 (m, 15H, Ar-H)

1.81 (s, 3H, SCHy), 2.15 (s, 3H, CH3),

2.4 (s, 3H, CHy), 7.14-8.23 (m, 14H, Ar-H)
1.80 (s, 3H, SCH,), 2.45 (s, 6H, CH>),
7.66-8.20 (m, 14H, Ar-H)

1.79 (s, 3H, SCH3), 2.43 (s, 6H, CH3),
7.09-8.26 (m, 14H, Ar-H)

1.78 (s, 3H, SCHy), 2.41 (s, 3H, CH3),

3.77 (s, 3H, OCH,), 7.18-8.29 (m, 14H, Ar-H)
1.76 (s, 3H, SCHy), 2.41 (s, 3H, CHy),

3.83 (s, 3H, OCH,), 7.03-8.19 (m, 14H, Ar-H)
0.79-1.12 (m, 3H, -CH, (CHy);"),

1.17-2.01 (m, 4H, CH;-(CH,),CHy-),

1.85 (s, 3H, SCH3), 3.77 (s, 3H, CHy),

4.01 (t, 2H, CH; (CH,),CH,-), 6 76-8.13

(m, 10H, Ar-H)

177 (s, 3H, SCH,), 3.89 (s, 3H, OCHy),
6.95-8.29 (m, 14H, Ar-H)

1.77 (s, 3H, SCH3), 2.12 (s, 3H, CH,),

3.84 (s, 3H, OCH,), 6.91-8.28 (m, 14H, Ar-H)
1.78 (s, 3H, SCHy), 2.4 (s, 3H, CHj),

3.87 (s, 3H, OCH,), 6.93-8.30 (m, 14H, Ar-H)
1.74 (s, 3H, SCH,), 2.38 (s, 3H, CH;),

3.79 (s, 3H, OCH,), 6.85-8.23 (m, 14H, Ar-H)
177 (s,3H, SCH3), 3 75 (s, 3H, OCH3),

3.83 (s, 3H, OCH,), 6.95-8.22 (m, 14H, Ar-H)
1.76 (s,3H, SCH3), 3-78 (s, 3H, OCHy),

3.82 (s, 3H, OCH;), 6.92-8.20 (m, 14H, Ar-H)

Molecular Formula Analysis %
(Molecular Weight) Calcd./Found
[b} C H N
C,7Hy5N;08, 68.78 531 892
A7) 6849 538 8.64
C,gH;;N;08, 70.87 427 855
491) 7092 4.47 826
C;30H,3N,08, 7126 459 831
(505) 7092 471 8.08
C;30H23N;308, 71.26 459 831
(505) 7095 438 8.60
C30H33N508, 7126 459 831
(505) 7139 -469 8.50
Ca0H33N40,8, 69.07 4.4 8.06
(521 7022 4.86 820
C4oH;3N;0,8, 69.07 444 8.06
521) 68.87 421 1792
Cy7H,5N;50,8, 66.52 513 8.62
(487 66.21 500 847
CyoH71N;50,8, 68.62 4.17 828
(507) 68.65 434 851
C30H33N50,8, 69.09 441 8.06
(521 69.37 469 797
C39H,3N;30,8, 69.09 441 8.06
521 68.68 4.05 833
CaoH33N30,8, 69.09 441 8.06
(521) 69.23 4.17 822
C30H33N;3058, 67.03 428 7.82
(537) 6733 451 172
C3pH33N3048, 67.03 428 7.82
537 66.84 400 7.60

[a]) DMSO-dg was used as the solvent. [b] Molecular weights of 6f and 6n were determined by mass spectroscopy.
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and 1550 and 1365 cm-! (NH-C=S) were indicative of
S-methylation of 5 at position-2.

The mass spectrum of representative Se exhibited a
characteristic strong molecular ion peak which repre-
sented the base peak. The loss of 4-methylphenyl isothio-
cyanate moiety giving the fragment of type [M-R-NCS]%
has been found to be typical in such classes of the
compounds [9,10]. The detail fragmentation pattern of Se
is given in Scheme 3.

EXPERIMENTAL

Melting points were determined in open capillaries and are
uncorrected. The ir spectra were recorded on Buck Scientific
Model M-500 IR spectrophotometer as potassium bromide pellets
and frequencies are reported in cm-l. The 1H nmr spectra were
observed on Varian EM-360L (60 MHz) spectrometer using TMS
as the internal standard. The mass spectra were obtained on Jeol
D-300 mass spectrometer at 70 ev ionizing beam.

General Procedure for the Preparation of 2-Thioxo-9-phenyl-
3,7-disubstituted-1,2,3,4-tetrahydropyrido[3'2":4,5]thieno-
[3,2-d]pyrimidin-4(3 H)-ones Sa-n.

To the solution of 2-carbethexy-3-amino-4-phenyl-6-substituted-
thieno[2,3-b]pyridine (3, 0.01 mole) in pyridine (25 ml) was added
the isothiocyanates (0.012 mole) and the reaction mixture was
refluxed in an oil bath for 35-50 hours. The course of reaction was
monitored by micro tlc using benzene-ethanol (8:2) as the solvent
system. After completion of the reaction, it was cooled to room
temperature and poured into aqueous methanol (70% v/v). The
solid separated and was filtered, washed with cold aqueous
methanol, dried and crystallized from ethanol and N,N-dimethyl-
formamide (2:8) mixture (Table 1).

General Procedure for the Preparation of 2-Methylthio-9-
phenyl-3,7-disubstituted-1,2,3,4-tetrahydropyrido[3',2":4,5] -
thieno[3,2-d]pyrimidin-4(3H)-ones 6a-n.

Method A.

A mixture of 5 (0.002 mole), aqueous sodium hydroxide
(1M, 10 ml) and ethanol (30 ml) was refluxed for 20 minutes
to get clear solution. To this, dimethyl sulphate (0.0025 mole)
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was added with constant stirring. After the addition was
completed, the reaction mixture was further stirred at room
temperature for 0.5 to 1.0 hour (tlc). The solid separated was
filtered, washed with water and crystallized from N,N-
dimethylformamide (Table 2).

Method B.

To the stirred mixture of § (0.002 mole), powdered sodium
hydroxide (0.004 mole) and tetra-n-butylammonium bromide
(0.0001 mole) in tetrahydrofuran (35 ml) was added dimethyl
sulphate (0.0025 mole) in tetrahydrofuran (10 ml) dropwise with
constant stirring at room temperature. After the addition was
completed, the reaction mixture was further stirred for 2 to 2.5
hours (tlc), filtered and the solvent was removed in vacuo. To this,
aqueous methanol (80% v/v) was added and stirred for 10 minutes
at rt. The solid was filtered, washed with aqueous methanol, dried
and crystallized from N,N-dimethylformamide (Table 2).
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