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SYNTHESIS OF SOME NEW
THIENO{2,3-b]PYRIDINES, PYRIDO[3',2":4,5]-
THIENO[3,2-d]PYRIMIDINES AND
PYRIDO[3",2":4,S]THIENO[3,2-d][1,2,3]-
TRIAZINES

A.E. ABDEL-RAHMAN, E.A. BAKHITE", 0.S. MOHAMED and
E.A. THABET

Chemistry Department, Faculty of science, Assiut University, Assiut 71516, Egypt
{Received May 15, 2000; In final form June 23, 2000)

4-Aryl-3-cyano-2-substituted-methylthiocyclopenta[b]pyridines (3a-c¢ and 4a-i) were pre-
pared by reaction of 4-aryl-3-cyanocyclopenta[b]pyridine-2(1H)-thiones(2a-c) with chloro-
acetonitrile or chloro-N-arylacetamides, respectively. On treatment of these products with
sodium ethoxide in boiling ethanol, they underwent intramolecular Thorpe-Ziegler cycliza-
tion to afford the corresponding 3-amino-4-aryl-2-functionallized-cyclopenta[e]thieno
[2,3-b]pyridines (5a-c and 6a-i). Most of the latter thienopyridines were used as synthons for
the target cyclopenta[5’,6']pyrido(3’,2":4,5]thieno[3,2-d]pyrimidines and cyclopenta[5’,6').
pyrido(3’,2":4,5]thieno(3,2-d}{1,2,3}triazines.

Keywords: Cyclopenta(b]pyridines; Cyclopentafe]thieno[2; 3-b]pyridines; Cyclopenta-[5";
6’]pyrido(3’; 2":4, Slthieno{3; 2-d]pyrimidines; Cyclopenta(5’; 6']pyrido[3'; 2:4; 5]-thieno(3;
2-d)[1; 2; 3)triazines

INTRODUCTION

In view of the broad spectrum of biological activities associated with
many thieno[2,3-b]pyridines,!®  pyrido[3’,2":4,5]thieno[2,3-b]pyrimi-
dines,”"'0 and pyrido[3’,2":4,5]thieno(2,3-b](1,2,3]triazines!!"!? and as a
continuation of our program on annelated thieno[2,3-b]pyridines,13‘18 we
reported herein the synthesis of the title compounds, as new agents in this
field of anticipated biological and medicinal properties.

* Corresponding Author
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RESULTS AND DISCUSSION

The synthesis of the target compounds started from 4-aryl-3-cyanocy-
clopenta[b}pyridine-2(1H)-thiones (2a-c) which were prepared according
to our previous procedure:.18 The reaction of 2a-¢ with chloroacetonitrile
or chloro-N-arylacetamides in refluxing ethanol containing sodium acetate
gave the corresponding S-substituted-methylthiopyridines 3a-c and 4a-i.
On heating these products in ethanol in the presence of catalytic amounts
of sodium ethoxide, they underwent intramolecular Thorpe-Ziegler cycli-
zation to give the promising 3-amino-4-aryl-2-functional-
lized-cyclopenta[e]thieno{2,3-b]pyridines (5a-c and 6a-i). The latter
compounds were also obtained via direct reaction of 2a-c with the respec-
tive halo compounds in the presence of sodium ethoxide as a basic catalyst
(Scheme 1).
3-Amino-4-aryl-2-functionallized-cyclopenta[e]thieno[2,3-b]pyridines

(5a-c and 6a-i) were used as good synthons for the target cyclopentapyri-
dothienopyrimidines and cyclopentapyridothienotriazines. Thus, refluxing
of Sa,b with formamide resulted in the formation of aminopyrimidine
derivatives 7a,b. The interaction of Sa with carbon disulfide afforded pyri-
midinedithione 8. Also, compound 5a was reacted with pheny! isothiocy-
anate to give the thiourea derivative 9 which was cyclized into the
corresponding cyclopentapyridothienopyrimidine 10 by heating in metha-
nol containing sodium methoxide (Scheme 2).

Incorporating the imidazolyl moiety in pyridothienopyrimidine and pyri-
dothienotriazine systems was achieved by converting the nitrile group of
Sa,b into a dihydroimidazolyl residue followed by some subsequent reac-
tions. Thus, the interaction of o-aminocarbonitriles 5a,b with ethylenedi-
amine in the presence of carbon disulfide afforded 3-amino-4-aryl-2-
(4’,5’-dihydroimidazol-2’-yl)-cyclopenta[e]thieno[2,3-b]pyridines (1la,b)
in excellent yields. The compounds 11a,b were reacted with triethyl ortho-
formate, p-chlorobenzaldehyde, and/or carbon dislufide to furnish the imi-
dazolo[1”,2"-c]cyclopenta[5’,6"]pyrido[3’,2":4,5]thieno(2,3-¢]pyrimidine
derivatives 12a,b, 13a,b and 14a,b, respectively. The 1,2,3-triazine ana-
logue 15 was obtained upon treatment of 1la with nitrous acid
(Scheme 3).

The condensation of o-aminocarbonitrile S¢ with triethyl orthoformate
in refluxing acetic anhydride afforded the methanimidate derivative 16
which underwent further reaction with hydrazine hydrate at room tempera-
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v CICH;CONHC4H;R(p)/ AcONa: v : CICH,CONHC4H,R(p) / EONa: vi:
EtONa

SCHEME |

ture to give 3-amino-10-(p-chlorophenyl)-4-imino-1,2,3,4-tetrahydrocy-
clopenta[5’,6']pyrido[3’,2":4,5]thieno{2,3-b]pyrimidine (17). The latter
compound was reacted with triethyl orthoformate to give s-triazole deriva-
tive 18. Fusion of 17 with acetylacetone resulted in the formation of
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SCHEME 2

methyl-s-triazolo compound 20 instead of the expected triazepine deriva-
tive 19. The structure of compound 20 was further confirmed by another
route of preparation via treatment of 17 with acetic anhydride (Scheme 4).

Diazotisation of compound Sc led to the formation of 4-chlorotriazine 21
which, in turn, was reacted with hydrazine hydrate to give 10-(p-chlorophe-
nyl)-4-hydrazinocylopenta[5’,6 ]pyridof3’,2":4,5]thieno[3,2-d][ | 2,3 ]traizine
(22). This compound was cyclocondensed with acetylacetone to furnish
dimethylpyrazolyltriazine 23 (Scheme 5).

When compounds 6a-i were allowed to react with triethyl orthoformate
in refluxing acetic anhydride, the 3,10-diarylcyclopenta[5’,6']pyrido
[3’,2":4,5]thieno[2,3-b]pyrimidine-4(3H)-ones (24a-i) were produced in
excellent yields. The [1,2,3]triazinone analogs 25a-i were prepared by
treating 6a-i in a AcOH-H;SO,4 mixture with sodium nitrite (Scheme 6).

The interaction of 6d with carbon disulfide in pyridine afforded
10-(p-methoxyphenyl)-4-oxo-3-phenyl-1,2,3,4-tetrahydro-2-thioxocyclo-
penta[5’,6'lpyrido[3’,2":4,5]thieno[3,2-d]pyrimidine (26). This compound
was also obtained by reaction of 3-amino-4-(p-methoxyphe-
nyl)-cyclopenta[e]thieno[2,3-b]pyridine-2-carboxamide with phenyl iso-
thiocyanate.!® Compound 26 was reacted with ethyl iodide and/or with
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b p-OCH,y-CH, b p-OCH;-CH,  p-CrHC(H,
SCHEME 3

hydrazine hydrate to give 2-ethylthiopyrimidinone 27 or 2-hydrazinopyri-
midinone 28, respectively. Refluxing 28 with triethy! orthoformate led to
the formation of 11-(p-methoxyphenyl)-4-phenylcyclopenta[5’,6')pyrido
[3,2":4,5]thieno[2,3-e]-s-triazolo[4”,3”-a]pyrimidine-5(4 H)-one (29).

The structural formulas of all newly synthesized compounds were eluci-
dated and confirmed by elemental and spectral analyses (Tables I-3). Its
important to note that the IHNMR spectra of compounds 1la and 17
showed no signal for NH proton and this can be explained by the rapid
proton exchange as reported before. 19-21

EXPERIMENTAL

All melting points are uncorrected and measured on a Gallan-Kamp appa-
ratus. IR spectra were recorded on a Shimadzu 470 IR-Spectrophotometer
(KBr; Upayin cm™!); 'H-NMR spectra on a Varian EM-390, 90 MHz spec-
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trometer, with TMS as an internal standard or on a Jeol LA 400 MHz
FT-NMR spectrometer (§ in ppm). MS were taken on a Jeol JMS-600 mass
spectrometer, and elemental analyses wre obtained on a Perkin-Elmer
240C elemental analyser.

4-(p-Chlorophenyl)-3-cyanocyclopenta[b]pyridine-2(1H)-thiones (2¢)

A mixture of 2-(p-chlorobenzylidene)-cyclopentanone (2.07 g, 0.01 mol)
and cyanothioacetamide (1.0 g, 0.01 mol) in sodium methoxide solution
{(0.05 g sodium in 30 mL methanol) was heated at 50 °C for 48 hr. The
crystalline solid that formed on cooling was collected and recrystallized
(ethanol) to give 2c. The other cyclopenta[b]-pyridinethiones 2a,b were
prepared in a similar way.l
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SCHEME 5

Reaction of 2a-c with chloroacetonitrile or chloro-N-arylacetamides;
formation of S-substitutedmethylthiopyridines 3a-c or 4a-i,
respectively; general procedure

A mixture of 2a-c (0.1 mol), the respective halocompound (0.1 mol), and
sodium acetate trihydrate (13.6 g, 0.1 mol) in ethanol (200 mL) was heated
under reflux for 2 hr. The precipitate thus formed on cooling was filtered
off, washed with water, dried in air, and recrystallized (ethanol) to give
white crystals of 3a-c or 4a-i.

3-Amino-4-aryl-2-functionallized-cyclopenta[e]thieno[2,3-b]pyridines
(Sa-c and 6a-i); general procedures

A) A suspension of 3a-c or 4a-i (0.01 mol) in sodium ethoxide sclution
(0.05 g of sodium in 30 mL of abs. ethanol) was heated under reflux for
5 min. The solid that formed after cooling was collected and recrystallized
(ethanol) to give canary yellow crystals of 5a-c or 6a-i (yields are given in
Table I). ‘

B) To a suspension of 2a-c (0.01 mol) in sodium ethoxide solution (0.28 g
of sodium in 40 mL of abs. ethanol) was added the respective halocom-
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f p-CLC¢H, CH,
g C¢Hs H
h p-OCHy-C¢H, cl
' p-CHC4H, CH,
SCHEME 6

pound (0.01 mol). The resulting mixture was heated under reflux for
20 min. The yellow precipitate that formed after cooling was collected and
recrysallized (ethanol) to give compounds 5a-c and 6a-i (yields: 60-
70 %). These products were identical with those described in method A
above.

4-Amino-10-aryl-cyclopenta[5’,6')pyrido[3’,2":4,5]thieno[3,2-d]
pyrimidines(7a,b)

A solution of 5a,b (0.001 mol) in formamide (10 mL) was heated under
reflux for 2 hr. On cooling, the precipitate that formed was filtered off and
recrystallized (ethanol) to give 7a,b.
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Compd.  M.p.,°C Formula Calculated / Found
No. Yield, % (M. Wt.) BC BH BN %S wCl
2¢c 265 C,sH;CIN,S 62.82 3.87 9.77 11.18  12.36
65 (286.8) 62.70 3.70 9.65 1148 12.17
3a 130 CysH3N3S 70.08 449 1442 1100 -
90 (291.4) 69.81 450 1423 1092 -
3b 195 CgH,sN;0S 67.27 470 13.07 9.98 -
85 (321.4) 6694 4.65 13.20 9.58 -
3¢ 160 Cy7H,;,CIN;S 62.67 3.71 12.89 984 10.88
86 (325.8) 62.53 345 ° 1296 10.00 10.60
4a 190 Cy3H gN;08 71.66 497  10.90 8.32 -
87 (385.5) 71.56 4.71 10.59 8.46 -
4b 135 C,3H,§CIN;08 65.78 432  10.00 7.64 8.44
89 (419.9) 6596 4.17 9.85 750  8.68
4c 160 Cy4H,;N30S 72.15 530 1052 8.03 -
86 (399.5) 72.37 5.6 10.35 7.90 -
4d 175 C,4H,yN3O,S 69.38 5.09 1011 7.72 -
80 (415.5) 69.59 490 10.13 7.43 -
de 165 Cy4HoCIN3O,S  64.07 448 9.34 7.13 7.88
83 (450.0) 63.95 451 9.21 6.97 7.59
af 200 C,5H23N30,8 6991 5.39 9.78 7.46 -
90 (429.5) 7022 5.36 9.70 7.80 -
4g 155 Cy3H,gCIN;0OS 6578 432  10.00 7.63 8.44
81 (419.9) 65.75 4.13 10.11 7.90 8.37
4h 155 Cy3H,sCLNSOS  60.80  3.77 9.24 7.05  15.60
88 (454.4) 61.13  3.60 9.50 720 1590
4i 168 Cy4H,0CIN;OS 66.43  4.65 9.68 7.38 8.17
81 (434.0) 66.22 4.60 9.87 7.00 8.28

Sa 209 Cy7H3N5S 70.08 449 1442 1100 -
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Compd.  Mp.°C Formula Calculated / Found
No. Yield, % (M. Wt.) %C BH BN %S %C
90 (291.4) 69.81 420 14.11 1070 -
5b 195 CgH;sN;08 67.27 470 1307 998 -
92 (321.9) 67.65 4.40 1284 10.14 -
Sc 250 Cj7H2CIN3S 62.67 371 1289 9.84 1088
90 (325.8) 62.59 354 1290 951 1LY
6a 230 Cx3H gN;08 71.66 497 1090 8.32 ~
95 (385.5) 71.84 462 1097 858 -
6b 240 CyH;gCINJOS 6578 432 1000 764 844
93 (419.9) 6559 460 971 7.60 831
6c 230 Cy4H3N;08 72.15 530 1052  8.03 -
94 (399.5) 7211 551 1079 842 -
6d 275 Cy4H3N30,8 69.38 509 1011 7172 -
93 (415.5) 69.10 516 980  7.60 -
6e 258 CyHpoCIN3O,S  64.07 448 934 713 788
93 (450.0) 6391 460 927 695 7.89
6f 220 CysHp3N50,S 6991 539 9.78 7.46 -
90 (429.5) 69.71 509 950 723 -
6g 260 Cy;3HgCIN;OS 6578 432 1000 763 844
95 (419.9) 6550 420 1013 781 820
6h 210 CyHCLN;OS  60.80 377 924 7.05 15.60
94 (454.4) 6097 334 9.60 7.35 1582
6i 215 Cy4HyCIN;OS  66.43 465  9.68 738  8.17
90 (434.0) 6631 438 1000 7.18 845
Ta 310 CsH|4N4S 67.90 443 1759 10.07 -
70 (318.4) 68.00 459 1722 10.10 -
7b 316 CgH,¢N,4OS 6549 462 1667 920 -
73 (348.4) 6515 501 1675 9.16 -
8 310 CsH|3N38, 58.80 3.56 26.16 -

11.46
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Compd, Mp., °C Formula Calculated / Found
No. Yield, % (M. W) %C BH BN %S %Cl
69 (367.6) 5901 360 11.12  26.38 -
9 169 CysH gNgS, 6758 425 1313 1503 -
85 (426.6) 6731 443 13.04 1532 -
10 310 Cy4H gN4S, 67.58 425 13.13 1503 -
91 (426.6) 67.18 399 1285 15.18 -
1ia 225 C gH gN4S 67.05 562 17.37 9.94 -
81 (334.9) 66.80 5.86 17.78 9.79 -
11b 220 C,oHyN4OS 6590 5.53 1537 8.79 -
80 (364.5) 66.00 5.19  15.50 8.50 -
12a 303 CyoH 6NgS 69.75 4.68 1626  9.31 -
80 (344.4) 6999 482 1650 956 -
12b 290 C, H gN,OS 67.34 4385 14.96 8.56 -
90 (374.5) 67.13  4.61 14.81 8.37 -
13a 315 CqeH, CIN,S 6833 459  12.26 7.02 776
65 (457.0) 68.30 429 1250 7.15 7.50
13b 291 C,9H,3CIN4OS 66.59 476 1150 6.58 7.27
60 (487.0) 6620 4.60 1122 6.53 7.20
14a 351 CyoH16N4S, 63.80 4.28 1488 17.03 -
80 (376.5) 63.50 4.05 1490 17.20 -
14b 355 C, H gN4OS, 62.05 446 13.79 1577 -
85 (406.5) 61.70 433 1397 1552 -
15 200 CgH sNsS 66.07 438 2027 9.28 -
73 (345.4) 6587 4.13  20.15 9.40 -
16 218 C,oH6CIN;OS 62.88 422 1103 839 928
84 (382.0) 62.58 433 11.0 8.50 8.97
17 165 CgH 4CINsS 5878 3.84 19.04 872 9.64
82 (367.9) 59.02 355 1942 859 9.89
18 235 CoH;CINSS 6039 320 18.53 849 938



13: 06 28 January 2011

Downl oaded At:

160 A.E. ABDEL-RAHMAN et al.
Compd.  M.p.,°C Formula Calculated / Found
No. Yield, % (M. Wr.) %C BH BN %S %Cl
95 (377.9) 60.11 350 1850 830 9.9
20 243 CyoH;4CINsS 61.29 360 1787 818 905
65 (391.9) 6121 334 1822 850 890
21 190 C;7H0C13N,S 5470 270 15.01 8.59 1899
80 (373.3) 5502 250 1468 858 19.13
22 241 C7H5CINgS 5536 355 2278 869 9.6l
96 (368.9) 5500 341 2260 830 932
23 270 CpH|iCINS 6104 396 1941 741 819
84 (432.9) 61.11 390 1950 760 8.00
24a 266 Cy4H7N;08 7289 433 1062 8.1 -
90 (395.5) 73.06 402 1090 832 -
24b 225 Cy4H,6CIN3OS 67.04 3.75 9.77 746 825
92 (429.9) 67.19 350  9.60 7.12 845
24¢ 195 C,sH 9N;0S 7333 468 1026  7.83 -
90 (409.5) 7350 449 1030 8.00 -
24d 210 CpsHigN30,S 7057 450 988 754 -
93 (425.5) 70.37 433 9.50 7.46 -
24e 278 C,sH|gCIN3O,S 6528 394  9.14 697 171
90 (460.0) 6540 3.89 8.85 700 7.58
241 281 CyeH71N30,8 71.05 482  9.56 7.29 -
87 (439.5) 71.19 469  9.20 6.93 -
24g 300 C,4H,6CIN;08 67.05 3.75 9.77 746 825
87 (429.9) 6740 390 9.50 7.60 8.00
24h 290 C,4HisC1)N3O0S  62.08 326  9.05 6.90 1527
80 (464.4) 6239 3.11 9.40 6.67 15.18
24i 260 C,sH 3CIN;08 67.64 409 946 722 799
80 (444.0) 6750 406 9.60 700 7.75
25a 225 C,3H4N,0S 69.68 4.07 14.13 8.08 -
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Compd.  Mp. °C Formula Calculated / Found
No. Yield, % (M. Wt.) BC BH BN %S %Cl
73 (396.5) 69.80 4.02 1442 805 -
25b 186 Cy3H,5CIN,OS 64.11 351 1300 744 823
79 (430.9) 6411 322 1336 763 856
25¢ 201 Cy4H gN, 08 7022 442 1365 78] -
83 (410.5) 7041 427 13.67 7.69 -
25d 230 CyH|gNO,S 6759 425 1314 752 -
82 (426.5) 6750 421 1341 7.30 -
25e 190 CyH|,CINGO,S 6254 372 1215 696  7.69
81 (460.9) 6249 362 1220 6388 7.60
25f 200 Cy5HygN4O2S 68.16 458 1271 7.28 -
77 (440.5) 68.00 451 1250 7.2 -
25g 240 Cy3H|sCIN,OS 6411 351 1300 744 822
76 (430.9) 64.50 341 1280 750  8.13
25h 210 Cy3H4CILbN,OS 5933 3.03 12.03 689 1523
79 (465.6) 59.11  3.00 11.90 7.11 14.90
25i 250 CygH;CIN,OS 6479 385 1250 721  7.97
70 (445.0) 64.70  3.76 12.20 7.20 7.55
26 285 CasH 9N3058, 65.62 4.18 9.8 14.01 -
67 (457.6) 6592 4.17 9.45 13.90 -
27 189 C77H53N30,5, 66.78 4.77 8.65 13.21 -
75 (485.6) 66.81 4.55 8.40 13.37 -
28 310 Cy5Hy NsO,S 6593 465 1537 7.04 -
>300 (455.4) 6590 437 1525 .00 -
29 271 Cs6H gNs0,8 67.08 411 1504 689 -
75 (465.5) 6725 4.00 1499 6.69 ~
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TABLE I1 IR spectral data of the prepared compounds (selected bands)
Assignment compound uNH, ONH vC=N vC=0 vC=N
2c - 3180 2210 - -
3a-c - - 2220, 2200 - -
4a-i - 3300-3240 2210-2220 1670~1650 -
Sa-c 3450, 3320 - 2200 - -
6a-i 3490,3300 3200-3180 - 16401630 -
7a,b 3300, 3100 - - - 1640
8 - 3330, 3100 - - -
9 - 3200, 3100, - - -
2200
10 - 3220, 3120 - - 1600
11a,b 3480, 3310 3180 - - -
12a,b - - - - 1600
13a,b - 3400 - - -
14a,b - 3400 - - -
15 - - - - 1600
16 - - 2210 - 1630
17 3490, 3380 3150 - - 1640
18 - - - - 1600
20 - - - - 1600
21 - - - - 1600
22 3300-3200" - - - 1640
23 - - - - 1600
24a-i - - - 1680-1670 -
25a-i - - - 1680-1670 -
26 - 3300 - 1680 -
27 - - - 1660 -
28 3300,3200  3100-2000° - 1660 -
29 - - - 1670 -

a. For NHNH, group
b. Broad band
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2,4-Dithioxo-10-phenyl-1,2,3,4-tetrahydrocyclopenta[5’,6']pyrido-
(3',2":4,5]-thieno(3,2-d]pyrimidine (8)

A mixture of 5a (0.58 g, 0.002 mol) and carbon disulfide (1 mL) in dry
pyridine (15 mL) was heated on a water bath for 6 hr. On cooling, the pre-
cipitate thus formed was filtered off and recrystallized (acetic acid) to give
8 in the form of orange needles.

N-(2-cyano-4-phenylcyclopenta[e]thieno[2,3-b]pyridin-3-yl)-N’-
phenylthiourea (9)

A mixture of 5a (0.58 g, 0.002 mol) and phenyl isothiocyanate (0.24 mL,
0.002 mol) in pyridine (15 mL) was heated on a water bath for 2 hr. The
precipitate that formed after cooling and dilution with water was collected
and recrystallized (ethanol) to give yellow needles of 9.

3,10-Diphenyl-4-imino-1,2,3,4-tetrahydro-2-thioxocyclopenta(5’,6']
pyrido[3’,2":-4,5]thieno(3,2-d)pyrimidine (10)

A suspension of 9 (0.85 g, 0.002 mol) in sodium methoxide solution (0.1 g
of sodium in 30 mL of methanol) was heated under reflux for 2 hr. The
precipitate that formed after cooling and acidification with acetic acid was
collected and recrystallized (dioxane) to give yellow plates of 10.

3-Amino-4-aryl-2-(4,5-dihydroimidazol-2-yl)-cyclopentale]thieno
[2,3-b}pyridines (11a,b)

To a suspension of 5a,b (0.002 mol) in ethylenediamine (3 mL) was added
dropwise carbon disulfide (1 mL). The reaction mixture was heated on a
water bath for 2 hr. The precipitated solid was triturated with ethanol
(10 mL), filtered off and recrystallized (ethanol) to give golden yellow
crystals of 11a,b.

7-Aryl-2,3-dihydroimidazolo[1”,2”-c]cyclopenta[5',6’]pyrido[3’,2':4,5]
thieno[2,3-e]pyrimidines (12a,b)
Compound 11a,b (0.001 mol) in triethyl orthoformate (7 mL) was heated

under reflux for 3 hr. The precipitated solid which formed was collected
and recrystallized (pyridine) to give 12a,b in the form of pale yellow crystals.
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7-Aryl-5-(p-chloropheny)-2,3,5,6-tetrahydroimidazolo{1”,2"-c}
cyclopenta[5’,6')-pyrido[3',2":4,5]thieno[2,3-e]pyrimidines (13a,b)

A mixture of 11a,b (0.005 mol) and p-chlorobenzaldehyde (0.7 g,
0.005 mol) in 15 mL of acetic acid was heated under reflux for 4 hr. The
precipitate was collected and recrystallized (dioxane) as yellow needles of
13a,b.

7-Aryl-2,3-dihydroimidazolo[1”,2"-c]cyclopenta[5’,6']pyrido[3’,2":4,5]
thieno[2,3--e]pyrimidine-5(6H)-thiones (14a,b)

A mixture of 11a,b (0.001 mol) and carbon disulfide (1 mL) in dry pyrid-
ine (10 mL) was heated on a water bath for 8 hr. On cooling, the precipi-
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tated product was filtered off and recrystallized (pyridine) as orange
crystals of 14a,b.

2,3-Dihydro-7-phenylimidazolo {1”,2"-c]cyclopenta[5’,6']pyrido
[3’,2°:4,5]thieno-[2,3-e][1,2,3]triazine (15)

To a solution of 11a (0.33 g, 0.001 mol) in concentrated sulphuric acid (1
mL) and glacial acetic acid (5 mL) was added dropwise sodium nitrite
(0.1 g, 0.0015 mol) dissolved in 5 mL water with constant stirring during
10 min. The mixture was stirred cold for one additional hour and diluted
with water. The precipitate was filtered off and crystallized (ethanol) as
pale yellow crystals of 15.

Ethyl-N-[(4-p-chlorophenyl)-2-cyanocyclopenta[e]thieno(2,3-b]
pyridin-3-yl]-methanimidate (16)

A mixture of S¢ (1.7 g, 0.005 mol), triethyi orthoformate (3 mL) and acetic
anhydride (20 mL) was heated under reflux for 5 hr. After cooling, the
solid that formed was filtered off and recrystallized (ethanol) as colourless
plates of 16.

3-Amino-3,4-dihydro-4-imine-10-(p-chlorophenyl)-cyclopenta[5’,6']
pyrido-[3',2":4,5]thieno[3,2-d]pyrimidine (17)

To a suspension of 16 (1.9 g, 0.005 mol) in dioxane (40 mL) was added
hydrazine hydrate (80%) (4 mL). The reaction mixture was stirred at room
temperature for one hour. The precipitate which formed was filtered off,
washed with water, dried in air and recrystallized (dioxane) as white nee-
dles of 17.

7-(p-Chlorophenyl)-s-triazolo{2”,3”-c]cyclopenta[5’,6']pyrido
(3’,2":4,5]thieno-{2,3-e]pyrimidine (18)

Compound 17 (0.36 g, 0.001 mol) in an excess amount of triethyl ortho-
formate (7 mL) was heated under reflux for one hour. The precipitated
product was collected and recrystallized (ethanol-chloroform) to give 18
as white needles.
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7-(p-Chlorophenyl)-2-methyl-s-triazolo[2”,3"-¢]cyclopenta[5’,6"]
pyrido-[3',2":4,5]thieno[2,3-e]pyrimidine (20)

A) A mixture of 17 (0.72 g, 0.002 mol) and acetylacetone (4 mL) was
heated under reflux for 3 hr. The crystalline precipitate which formed on
cooling was collected and recrystallized (ethanol) as pale yellow plates.
This product was identified as 7-(p-chlorophenyl)-2-methylcy-
clopenta[5’,6']pyrido[3’,2":4,5]thieno{2,3-¢]-s-triazolo[2”,3”-c]pyrimidine
(20).

B) A solution of 17 (0.36 g, 0.001 mol) in acetic anhydride (10 mL) was
refluxed for 8 hr. The cooled reaction mixture was diluted with water and
the precipitated solid was collected and crystallized (ethanol) to give 20;
yield, 0.27 g (71%); mp 243 °C, mmp 243 °C.

4-Chloro-10-(p-chlorophenyl)-cyclopenta[5’,6']pyrido(3’,2":4,5]thieno
[3,2-d]-[1,2,3]triazine (21)

To an ice-cold solution of 5¢ (1.62 g, 0.005 mol) in 30 mL of acetic acid
and 15 mL of concentrated hydrochloric acid was added portionwise a
solution of 0.7 g (0.01 mol) sodium nitrite in 10 mL of water. After com-
pletion of the addition, the ice bath was removed and stirring continued for
two more hours. The crude product that obtained was recrystallized (etha-
nol) to give 21 as buff needles.

10-(p-Chlorophenyl)-4-hydrazinocyclopenta[5’,6"]pyrido{3’,2":4,5]
thieno(3,2-d]-[1,2,3]triazine (22)

A mixture of 21 (0.67 g, 0.002 mol) and hydrazine hydrate (3 mL) in etha-
nol (20 ml.) was refluxed for one hour. The precipitate that separated after
cooling was collected and recrystallized (dioxane) to give 22 as white
crystals.

4-(3,5-Dimethylpyrazol-1-yl)-10-(p-chlorophenyl)-cyclopenta[5’,6]
pyrido[3',2":4,5]thieno[3,2-d][1,2,3]triazine (23)

A mixture of 22 (0.37 g, 0.001 mol) and acetylacetone (2 mL, 0.02 mol) in
ethanol (15 mL) was heated under reflux for 3 hr. The product was col-
lected and recrystallized (ethanol) as colourless needles of 23.
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3,10-Diaryl-cyclopenta[5’,6']pyrido[3’,2":4,5]thieno[3,2-d]
pyrimidine-4(3H)-ones (24a-i)

A mixture of 6a-i (0.005 mol) and triethyl orthoformate (2 mL, 0.012 mol)
in acetic anhydride (20 mL) was heated under reflux for 4 hr. The crystal-
line solid thus formed was collected and recrystallized (ethanol) as white
crystals of 6a-i.

3,10-Diaryl-cyclopenta[5’,6']pyrido[3’,2":4,5]thieno[3,2-d][1,2,3]
triazine-4(3H)-ones (25a-i)

Sodium nitrite solution (12 mL, 10%:; 0.015 mol) was added to a solution
of compound 6a-i(0.01 mol) in concentrated HC! (5 mL) and glacial acetic
acid (5 mL) at 0 °C during 5 min. with stirring. The solid thus precipitated
on dilution with water was collected and recrystallized (ethanol) to give
25a-i as white needles.

10-(p-Methoxyphenyl)-4-oxo-3-phenyl-1,2,3,4-tetrahydro-2-
thioxocyclopenta-[5’,6'Ipyrido[3’,2":4,5]thieno[3,2-d ]Jpyrimidine (26)

A mixture of 6d (0.83 g, 0.002 mot) and carbon disulfide (3 mL) ir pyrid-
ine (15 mL) was heated under reflux on a water bath for 8 hr. The product
that separated was filtered, dried and recrystallized (acetic acid) as yellow
needles of 26.

2-Ethylthio-10-(p-methoxyphenyl)-3-phenylcyclopenta[5’,6']pyrido
[3',2’:4,5])-thieno[3,2-d]pyrimidine-4(3H)-one (27)

A mixture of 26 (0.45 g, 0.001 mol), ethyl iodide (0.002 mol) and anhy-
drous sodium acetate (0.5 g) in ethanol (10 mL) was heated under reflux
for one hour. The product which obtained was recrystallized (ethanol) to
give 27 as pale yellow crystals.

2-Hydrazino-10-(p-methoxyphenyl)-3-phenylcyclopenta[5’,6 lpyrido
[3",2°:4,5]-thieno(3,2-d]pyrimidine-4(3H)-one (28)

A mixture of 26 (0.91 g, 0.002 mol) and hydrazine hydrate (6 mL) in pyri-
dine (15 mL) was heated under reflux for 3 hr. The product which precipi-
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tated on dilution with water was collected and crystallized (dioxane) as
yellow crystals of 28.

11-(p-Methoxyphenyl)-4-phenyl-s-triazolo[4”,3"-a]cyclopenta[5’,6"]
pyrido-3',2":4,5]thieno[2,3-e]pyrimidine-5(4H)-one (29)

Compound 28 (0.45 g, 0.001 mol) in triethyl orthoformate (10 mL) was
refluxed for 4 hr. On cooling, the precipitate that formed was collected and
recrystallized (acetic acid) to give 29.
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