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Introduction

The reported biological activities of thienopyridines[1,2] as well as pyrazolopyridines[3,4] stimulated our interest to
investigate the reactions of such ring systems with different reagents for the synthesis of several new heterocyclic
derivatives with anticipated biological activities. Thienopyridines are of special importance due to their biological
activities such as antimicrobial[5-7], anti-inflamatory[8] and neurotropic activity[9]. Also, pyrazolopyridines are a
very interesting class of heterocyclic compounds because of their significant and versatile biological and
pharmacological activities such as antimalarial[10], antiproliferative[11], cardiovascular[12-14], and
antileishmanial[15] activities. Thus, in continuation of our interest in the synthesis of heterocyclic compounds with
expected biologically activity [16-21], we report herein a convenient routes for the synthesis of some novel
heterocyclic compounds, utilizing thienopyridine and pyrazolopyridine derivatives.

Results and Discussion

It has been found that the reaction of 3-amino-6-(4-chlorophenyl)-(4-furan-2-yl)-thieno[2,3-b]pyridine-2-
carbohydrazide (1) [19] with boiling formic acid gave the corresponding derivative 2. The IR spectrum of 2 showed
absorption bands for carbonyl and aldehydic groups at 1678 cm™ and 1705 cm?, respectively. The mass spectrum of
2 showed the molecular ion peak at m/z 422. The above mentioned data along with elemental analysis confirmed the
proposed structure 2. Similarly, 1-acetyl-6-(4-chlorophenyl)-8-furan-2-yl-1,2-dihydro-pyrazolo[3™,4":4,5]-
thieno[2,3-b]pyrimidin-3-one derivative (3) was obtained via treatment of 1 with glacial acetic acid under reflux.
The structure of the latter compound was elucidated based on the elemental analysis and spectral data, (Scheme 1).
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Scheme 1: Reactions of 1 with some sulfur compounds

Compound 1 reacted with sulfur containing compounds, such as carbon disulphide and phenylisothiocyanate to
synthesize new heterocyclic derivatives such as 5-[3-amino-6-(4-chlorophenyl)-4-(furan-2-yl)-thieno[2,3-b]pyridin-
2-yl-][1,3,4] oxadiazole-2-thiol (4) and 6-(4-chlorophenyl)-4-(furan-2-yl)-2-(5-phenylamino-[1,3,4]oxadiazol-2-yl)-
thieno[2,3-b]pyridin-3-ylamine(6), respectively. Structure 4 was confirmed based on its spectral data and elemental
analysis. Thus, its IR spectrum showed absorption bands at 3467, 3348, 2954 cm™ for NH, and SH groups and its
mass spectrum showed its molecular ion at m/z 426. Also, compound 1 reacted with phenyl isothiocyanate to give
the corresponding 6-(4-chlorophenyl)-4-furan-2-yl-2-(5-phenylamino-[1,3,4]-oxadiazol-2-yl)-thieno[2,3-b]pyridine-
3-ylamine derivative 6 via loss of hydrogen sulfide through the formation of the intermediate 5, (Scheme 1).
Structure 6 was elucidated based on its elemental analysis and spectral data.

On the other hand, compound 1 reacted with 2-(4-chlorobenzylidene)malononitrile (7) to afford the
corresponding N’-(4-chlorobenzylidene)-3-amino-6-(4-chlorophenyl)-4-(furan-2-yl)thieno[2,3-b]pyridine-2-
carbohydrazide derivative 10. The IR spectrum of 10 showed absorption bands of NH and NH, at 3483, 3309, 3244
cm™ and hydrazidic carbonyl at 1645 cm™. The mass spectrum of 10 showed its molecular ion peak at m/z 506
which, along with elemental analysis confirmed the corresponding structure 10. The reaction seemed to proceed via
ylidene exchange with the elimination of one molecule of malononitrile. This mechanism was confirmed by the
preparation of 9 by alternative route through the reaction of 1 with p-chlorobenzaldehyde and was found to be
identical in all aspects (m. p., mixed m. p., TLC), (Scheme 2).

Scheme 2: Reaction of compound 1 with cinnamonitrile derivatives.
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Compound 1 reacted also with different B-dicarbonyl compounds to afford 2-(pyrazol-2-yl)-thieno[2,3-b]pyridine
derivatives 11, 12 and 13, respectively (Scheme 3).
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Scheme 3: Reaction of 1 with different p-dicarbonyl compounds

Thus, compound 1 reacted with ethyl acetoacetate in boiling glacial acetic acid to give the corresponding
derivative 11. The IR spectrum of the reaction product showed absorption bands at 3321, 3128 cm™ for the NH, and
1674, 1612 cm™ for CO and (C=N) groups. Its 'H NMR revealed signals at & 2.81 (s, 3H, CHz), 5.22 (s, 2H, CH,),
6.65 (s, 1H, 5H thienopyridine), 7.51-8.45 (m, 7H, Ar'H), 11.2 (b, 2H, NH,). Based on the previously obtained data,
the reaction product was formulated as 2-[3-amino-6-(4-chlorophenyl)-4-furan-2-yl-thieno[2,3-b]pyridine-2-
carbonyl]-5-methyl-2,4-dihydro-pyrazol-3-one (11). In the same manner, compound 1 reacted with acetylacetone
and diethyl malonate to give the corresponding 2-(pyrazol-2-yl)thieno[2,3-b]pyridine derivatives 12, 13,
respectively (Scheme 3).

On the other hand, compound 14 [19] reacted with acetic anhydride under reflux for 6 hours to give 7-(4-
chloro-phenyl)-9-furan-2-yl-2-methyl-3H-pyrido[3",2":4,5]thieno[3,2-d]pyrimidin-4-one (15). The IR spectrum of
the reaction product showed no absorption band for cyano group and revealed the appearance of the absorption
bands for the carbonyl group (CO) and NH groups at 1654 and 3379 cm™. *H NMR spectrum of this product showed
signals at 6 2.28 (S, 3H, CHj3), 6 6.61 (s, 1H, 5-H of thienopyridine ring), & 7.27-8.09 (m, 7H, Ar' H) and 10.45 (s,
1H, NH).

Also, compound 14 reacted with each of carbon disulfide and phenyl isothiocyanate to give compounds 16
and 17 respectively. Structures 16 and 17 were elucidated on the basis of elemental analysis and spectral data. The
IR spectrum of compound 16 showed no absorption band for cyano group and the appearance of absorption bands
for NH groups at 3199, 3066 cm™. The mass spectrum of this product showed molecular ion peak at m/z 427 which,
along with elemental analysis, confirmed the corresponding structure 16, (Scheme 4).
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Scheme 4: Synthesis of some pyridothienopyrimidine derivatives.

Diazonium chloride 19; obtained by diazotization of 6-(4-chlorophenyl)-4-furan-2-yl-1H-pyrazolo[3,4-
b]pyridin-3-ylamine (18) [19]; was coupled with malononitrile to give the triazine derivative 20. The IR spectrum of
20 revealed absorption bands at 3394, 3236, 2229 cm™ due to the amino and the cyano groups respectively. Also,
the mass spectrum of 20 showed a peak corresponding to the molecular ion at m/z 387. In Contrast, diazonium 19
reacted with ethyl cyanoacetate under the same conditions to give the corresponding 5-hydrazono derivative 21. The
IR spectrum of 21 revealed an absorption bands at 1720, 2133 cm™ due to the CO ester and the cyano groups
respectively. Its mass spectrum showed a peak corresponding to the molecular ion at m/z 434 which corresponds to
the molecular formula Cp;H15sCINGO;. Its "H NMR spectrum revealed signals & = 1.46 (t, 3H, CH,CHs,), 4.52 (g, 2H,
CH,CH,), 6.87 (s, 1H H-5 pyridine), 7.47-8-77 (m, 7H, Ar'H), 9.79 (s, 1H, NH). Compound 21 was cyclized under
basic conditions to give the triazine derivative 22 (Scheme 5).

Scheme 5: Synthesis of some triazine derivatives
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Also, diazonium 19 reacted with each of cyanothioacetamide and cyanoacetamide to afford compounds

24a,b respectively, which cyclized to give the corresponding triazine derivatives 25a,b . The IR spectrum of 24a
revealed absorption bands at 3417, 3344 for the amino group, and 2133 for the cyano group cm™. Its mass spectrum
showed a peak corresponding to the molecular ion at m/z = 421.
The IR spectrum of 25a revealed absorption bands at 3483, 3301 cm™ due to the amino group and no absorption
band for the (CN) group was detected. Its mass spectrum showed a peak corresponding to the molecular ion at m/z =
421, which corresponds to the molecular formula C1gH;,CIN;OS. Thus, structure 25a assigned to tricycle showed in
scheme 5. Similarly, under the same conditions, triazine derivative 25b was obtained by the reaction of
cyanoacetamide with 19, (Scheme 5).

Antimicrobial Activity

The antibacterial and antifungal activities were carried out at the Microbiology Division of the
Microanalytical Center at Cairo University, using the diffusion plate method[22-24]. A bottomless cylinder
containing a measured quantity (1 mL, 20 mg/mL) of the sample is placed on a plate (7 cm diameter) containing a
solid bacterial medium (nutrient agar broth) or a fungal medium (Dox’s medium) which has been heavily seeded
with the spore suspension of the test organism. After incubation (24 hrs for bacteria and 5 days for fungi), the
diameter of the clear zone of inhibition surrounding the sample is taken as a measure of the inhibitory power of the
sample against the particular test organism (% inhibition = sample inhibition zone (cm)/plate diameter x 100). All
measurements were done in DMSO as a solvent which has zero inhibition activity. The obtained results were
compared with some reference antibiotics that were purchased from Egyptian markets. As shown in Table 1, all the
tested compounds were found to exhibit moderate to high activity against both Escherichia coli and Staphylococcus
aureus microorganisms with respect to the used reference tetracyclin. Compounds 3, 4, 13, 15 and 20 were found to
exhibit much higher antifungul activity than the used reference Amfoterisin B.

Table 1: Antibacterial and antifungal activities of some of the synthesized compounds

Sample Escherichia coli | Staphylococcus Aspergillus Candida

Inhibition (%) aureus Flavus albicans
Inhibition (%) Inhibition (%) Inhibition (%)

Control: DMSO | 0.0 0.0 0.0 0.0

2 36.4 40.0 0.0 0.0

3 27.5 30.0 0.0 52.6

4 36.4 40.0 62.5 63.2

10 0.0 0.0 0.0 0.0

13 36.4 40.0 0.0 52.6

15 30.3 33.3 0.0 52.6

16 30.3 40.0 0.0 0.0

17 0.0 33.3 0.0 0.0

20 33.3 36.7 0.0 475

Tetracyclin 33.0 30.0 - --

Amfoterisin B -- -- 16.0 19.0

Table 2: Minimum inhibitory concentration (MIC) determination

MIC (ug/ml)
Sample Candida
albicans
4 198
Amphotericin B 84
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Experimental

All melting point were measured on an Electrothermal melting point apparatus and are uncorrected. IR
spectra were recorded on Shimadzu FT-IR 8101 PC infrared spectrophotometer. The *H NMR spectra were recorded
on a Varian Mercury at 300 MHz spectrometer using TMS as internal standard and DMSO-d6 as solvent and
chemical shift are expressed as 6 ppm units. Mass spectra were recorded on GCMS-QP 1000 EX spectrometer using
inlet type at 70 ev. Elemental analyses were carried out at the Microanalytical center of Cairo University. Compound
1, 14 and 18 were prepared as previously reported [19].
Synthesis  of  N-[7-(4-chlorophenyl)-9-(furan-2-yl)-4-oxo-4H-pyrido[3°,2":4,5]thieno[3,2-d]pyrimidin-3-yl-]
formamide (2).
A mixture of 1 (0.38g, LImmole) and formic acid (15 ml) was heated under reflux for 6 hours. The reaction mixture
was cooled; the so formed precipitate was filtered off, washed with ethanol, dried and recrystallized from acetic acid
as brown crystals (78%); m.p= 299-302°C; IR (v cm™): 1678, 1705 (CO), 3193 (NH); MS(m/z): ( M+ = 422, M+2
= 424) Anal for CyHy;CIN,OsS (422.85); Calcd/Found (%) C (56.81/56.90), H (2.62/2.75), N (13.25/13.30), S
(7.58/7.60).
Synthesis  of  1-Acetyl-6-(4-chlorophenyl)-8-(furan-2-yl)-2-methyl-1,2-dihydro-pyrazolo[3",2":4,5]thieno[2,3-
b]pyridin-3-one (3):
A mixture of 1 (0.38g, Immole) and acetic acid (15 ml) was heated under reflux for 5 hours. The excess solvent
was evaporated, the so formed precipitate was filtered off and washed with ethanol, dried and recrystallized from
acetic acid as brown crystals; (83%); m.p = 307-310°C; IR (v cm™): 1670, 1690 (2 CO), 3433 (NH); 'H NMR
(DMSO-d6) (6 ppm): 2.67 (s, 3H, CHs), 6.81 (s, 1H, 5-H of the pyridinethione ring), 7.58-8.38 (m, 7H, Ar'H), 11.32
(s, 1H, NH); Anal for C,0H;,CIN3O3S (409.85) Calcd/Found (%): C (58.61/58.80), H (2.95/3.00), N (10.25/10.25), S
(7.82/7.99).
Synthesis of 5-[3-Amino-6-(4-chlorophenyl)-4-(furan-2-yl)-thieno[2,3-b]pyridin-2-yl-][1,3,4] oxadiazole-2-thiol
(4):
A mixture of 1 (0.38g, 1mmole) and carbon disulphide (5 ml) in pyridine (15 ml) was heated under reflux for 6
hours. The reaction mixture was cooled, poured onto ice-cold water, the so formed precipitate was filtered off,
washed with ethanol, dried and recrystallized from dioxane as Brown crystals (99%); m.p = 176-180°C; IR (v cm™):
3467, 3348, 3151 ( NH,, NH); MS(m/z): (M+ = 426, M+2 = 428) . Anal for C1gH;CIN4O,S; (426.91); Calcd/Found
(%) C (53.46/53.50), H (2.60/2.75), N (13.12/13.24), S (15.02/15.00).
Synthesis of 6-(4-chlorophenyl)-4-(furan-2-yl)-2-(5-phenylamino-[1,3,4]oxadiazol-2-yl)-thieno[2,3-b]pyridin-3-
ylamine (6):
A mixture of 1 (0.38g, 1mmole) and phenyl isothiocyanate (0.14g, 1mmole) in pyridine (15 ml) was heated under
reflux for 6 hours. The reaction mixture was cooled, poured onto ice-cold water, the so formed precipitate was
filtered off, washed with ethanol, dried and recrystallized from dioxane as brown crystals (98%); m.p. >300°C; IR (v
cm™): 3213, 3151, 3035 ( NH,, NH); MS(m/z) : (M+ = 485, M+2 = 487) Anal for C,sH;5CIN5O,S (485.96);
Calcd/Found (%) C (61.79/61.99), H (3.32/3.35), N (14.41/14.51), S (6.60/6.80).
Synthesis of N’-(4-chlorobenzylidene)-3-amino-6-(4-chlorophenyl)-4-(furan-2-yl)thieno[2,3-b]pyridine-2-
carbohydrazide (10):
A mixture of 1 (0.38g, 1mmole) and (4-chlorobenzylidene)malonitrile (7) (0.19g, 1 mmole) or 4-chlorobenzaldhyde
(0.14g, 1 mmole) in pyridine (15 ml) and ethanol (20 ml) was heated under reflux for 2 hours. The reaction mixture
was cooled, the so formed precipitate was filtered off, washed with ethanol, dried and recrystallized from acetic acid
as orange crystals (92%); m.p = 250-252°C; IR (v cm™): 1602 (CO), 3483, 3309, 3244 (NH,, NH); MS(m/z): (M+ =
506, M+2 = 508, M+4 = 510). Anal for CyH;6CI,N,0,S (507.39); Calcd/Found (%) C (59.18/59.30), H (3.18/3.18),
N (11.04/11.10), S (6.32/6.55).
Synthesis of 11, 12 and 13: (General method)
A mixture of 1 (0.38g, Immole) and each of ethyl acetoacetate, acetylacetone and diethylmalonate (1 mmole) in
acetic acid (15 ml) was heated under reflux for 5 hours. The excess solvent was evaporated, the so formed
precipitate was filtered off, washed with ethanol, dried and recrystallized from acetic acid to give 11, 12 and 13
respectively.
2-[3-Amino-6-(4-chlorophenyl)-4-(furan-2-yl)-thieno[2,3-b]pyridin-2-carbonyl]-5-methyl-2,4-dihydro-pyrazol-3-
one (11): Brown crystals; (43%); m.p. > 300°C; IR (v cm™): 1674, 1612 (2 CO), 3435, 3321, 3128 ( NH,, NH); 'H
NMR (CHCI3) (6 ppm): 2.80 (s, 3H, CH3), 5.20 (s, 2H, CH,) 6.65 (s, 1H, 5-H of the pyridinethione ring), 7.51-8.45
(m, 7H, Ar'H), 11.2 (b, 2H, NHy); Anal for C,H;sCIN4O3S (409.85) Calcd/Found (%): C (58.60/58.90), H
(3.35/3.35), N (12.43/12.45), S (7.11/7.12).
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[3-Amino-6-(4-chlorophenyl)-4-(furan-2-yl)-thieno[2,3-b]pyridin-2-yl]-(3,5-dimethyl-pyrazol-1-yl)methanone
(12): Orange crystals; (50%); m.p. > 300°C; IR (v cm™): 1653, (CO), 3483, 3301, ( NH,); *H NMR (CHCIy) (8
ppm): 2.34 (s, 3H, CHa), 2.64 (s, 3H, CHa3) 6.01 (s, 1H, 5-H of the pyridinethione ring), 6.69-8.11 (m, 7H, Ar'H),
9.98 (b, 2H, NH,); Anal for CyH;;CIN,O,S (448.93) Calcd/Found (%): C (61.54/61.70), H (3.82/3.90), N
(12.48/12.50), S (7.14/7.15).
1[3-Amino-6-(4-chlorophenyl)-4-(furan-2-yl)-thieno[2,3-b]pyridine-2-carbonyl]-pyrazolidine-3,5-dione. (13):
Brown crystals (40%); m.p = 315-320°C; IR (v cm™): 1670 (CO) 3445, 3213, 3035, (NH,, NH); MS(m/z): ( M+ =
452, M+2 = 454). Anal for CyH;3CIN,O,S (452.88); Calcd/Found (%) C (55.70/56.00), H (2.89/3.00), N
(12.37/12.50), S (7.08/7.00).

Synthesis of 7-(4-Chlorophenyl)-9-(furan-2-yl0-2-methyl-3H-pyrido[3°,2":4,5]thieno[3,2-d]pyrimidin-4-one (15):
A mixture of 14 (0.35g, Immole) and acetic anhydride (15 ml) was heated under reflux for 6 hours. The reaction
mixture was cooled, the so formed precipitate was filtered off, washed with ethanol, dried and recrystallized from
dioxane as green crystals; (43%); m.p. > 300°C; IR (v cm™): 1654(C0), 3379 (NH); *H NMR (CHCls) (8 ppm):
2.28 (s, 3H, CHy), 6.61 (s, 1H, 5-H of the pyridinethione ring), 7.27-8.90 (m, 7H, Ar'H), 10.45 (s, 1H, NH); Anal for
C,0H12CIN3ZO,S (393.85) Calcd/Found (%): C(60.99/61.00), H(3.07/3.10), N(10.67/10.80), S(8.14/8.30).

Synthesis of 16 and 17:

A mixture of 14 (0.35g, Immole) with each of carbon disulphide and phenyl isothiocyanate (5 ml) in pyridine (15
ml) was heated under reflux for 6 hours. The reaction mixture was cooled, the so formed precipitate was filtered off,
washed with ethanol, dried and recrystallized from acetic acid to give 16 and 17 respectively.
7-(4-chlorophenyl)-9-(furan-2-yl)-1H-pyrido[3",2":4,5]thieno[3,2-d]pyrimidin-2,4-dithione (16): Orange crystals
(67%); m.p. >300°C; IR (v cm™): 3199, 3066 (2 NH); MS(m/z): (M+ = 427, M+2 = 429). Anal; for C14H;oCIN;OS;
(427.96); Calcd/found (%) C (53.33/53.55), H (2.36/2.40), N (9.82/10.00), S (22.48/22.50).
7-(4-chlorophenyl)-9-(furan-2-yl)-4-imino-3-phenyl-3,4-dihydro-1H-pyrido[3",2":4,5]thieno[3,2-d]pyrimidin-2-
thione (17) : Yellow crystals (42%); m.p. >300°C; IR (v cm™): 3398, 3344 (2 NH); MS(m/z): (M+= 486, M+2 =
488). Anal; for CxH;5CIN,OS, (487.01); Calcd/Found (%) C (61.66/61.71), H (3.10/3.30), N (11.50/10.70), S
(13.17/13.30).

Synthesis of 20, 21, 24a,b  (General method):

A Solution of 18 (0.31g, 1 mmole) in concentrated hydrochloric acid (5ml) and glacial acetic acid (10ml) was heated
until dissolved and then allowed the mixture to cool. Sodium nitrite solution (0.14g, 2 mmole) was added drop wise
with stirring in ice bath for 5 minutes, then the clear diazonium solution was added to each of malononitrile,
ethylcyanoacetate, cyanothioacetamide and cyanoacetamide in sodium acetate/ethanol solution with stirring for 30
minutes. The solid so formed was collected by filtration, washed with water and recrystallized from the proper
solvent to give 20, 21 24a,b respectively.
4-Amino-8-(4-chlorophenyl)-10-(furan-2-yl)pyrido[2°,3":3,4]pyrazolo[5,1-c][1,2,4]triazine-3-carbonitrile (20):
Deep brown crystals (83 %): from ethanol/DMF; m.p. > 300°C; IR (v cm 7): 2229 (CN), 3394, 3236 (NH,); MS
(m/z): (M+ = 387, M+2 = 389); Anal. For C19H;,CIN;O (387.79) Calcd/Found (%) C (58.85/ 58.80), H (2.60/ 2.58),
N (25.28/25.30).
Ethyl{2-(6-(4-chlorophenyl)-4-(furan-2-yl)-1H-pyrazolo[3,4-b]pyridine-3-yl]Jhydrazinylidene}(cyano) acetate (21):
Green crystals (80 %); from ethanol/DMF; m.p. > 300°C ; IR (v cm ™): 2133 (CN), 3120 (NH), 1720 (CO ester):
MS (m/z): (M+ = 434, M+2 = 436); 'H NMR (DMSO-d6) (8 ppm): 1.46 (t, 3H, CH,CHs), 4.52 (g, 2H, CH,CHj),
6.87 (s, 1H H-5 pyridine), 7.47-8-77 (m, 7H, Ar'H), 9.79 (s, 1H, NH). Anal. For C,H;sCINgO; (434.85)
Calcd/Found (%) C (58.01/58.00), H (3.48/3.45), N (19.33/19.35).
2-{2-[6-(4-chlorophenyl)-4-(furan-2-yl)-1H-pyrazolo[3,4-b]pyridine-3-yl]hydrazinylidene}-2-
cyanoethanethioamide (24a):Deep brown crystals (88 %); from ethanol/DMF; m.p. > 300°C; IR (v cm™):
2135(CN), 3344, 3417 (NH,), 3097 (NH); MS (m/z): (M+ = 421, M+2 = 423); Anal. For C14H;,CIN;0OS (421.87)
Calcd/Found (%) C (54.10/54.16), H (2.87/2.85), N (23.24/23.27), S (7.60/7.65).
2-{2-[6-(4-chlorophenyl)-4-(furan-2-yl)-1H-pyrazolo[3,4-b]pyridine-3-yl]hydrazinylidene}-2-cyanoacetamide
(24b):Brown crystals (85 %); from acetic acid; m.p. > 300°C; IR (v cm ): 2129(CN), 1670 (CO), 3344, 3417
(NH,), 3136 (NH); MS (m/z): (M+ = 405, M+2 = 407); Anal. For C1gH;,CIN;O, (405.81) Calcd/Found (%) C
(56.24/ 54.29), H (2.98/2.95), N (24.16/24.19).

Synthesis of 22, 25a,b  (General method):

Compounds 21, 24a,b were refluxed in boiling ethanol containing triethylamine for 4 hours. The so formed solid
was collected by filtration, crystallized from acetic acid to afford 22, 25a,b respectively.
8-(4-chlorophenyl)-10-(furan-2yl)-4-oxo-3,4-dihydropyrido[2°,3™:3,4]pyrazolo[5,1-c][1,2,4]triazine-3-carbonitrile
(22):Green cystals (81 %); m.p= > 300°C ; IR (v cm ™): 2117 (CN), 1643 (CO); MS (m/z): (M+ = 388, M+2 =
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400); '"H NMR (DMSO-d6) (5 ppm): 3.4 (s, IH, CH), 7.76 (s, 1H H-5 pyridinethione), 6.35-7.93 (m, 7H, Ar'H),
12.98 (s, 1H, NH). Anal. For CyyHsCIN;O, (388.78) Calcd/Found (%) C (58.70/58.75), H (2.33/2.35), N
(21.62/21.65).
4-Amino-8-(4-chlorophenyl)-10-(furan-2-yl)pyrido[2°3":3,4]pyrazolo[5,1-c][1,2,4]triazine-3-carbothioamide
(25a):Red crystals (75 %); m.p. > 300°C; IR (v cm ™): 3483, 3301 (NH,); MS (m/z): (M+ = 421, M+2 = 423);
Anal. For CygH;,CIN;OS (421.87) Calcd/Found (%) C (54.10/ 54.34), H (2.87/2.80), N (23.24/23.19) S (7.60/780).
4-Amino-8-(4-chlorophenyl)-10-(furan-2-yl)pyrido[2°3":3,4]pyrazolo[5,1-c][1,2,4]triazine-3-carboxamide
(25b):Brown crystals (80 %); m.p. > 300°C; IR (v cm ™): 1670 (CO), 3433, 3151 (NH,); MS (m/z): (M+ =405, M+2
= 407); Anal. For CyH;,CIN;O, (405.81) Calcd/Found (%) C (56.24/ 56.34), H (2.98/2.90), N (24.16/24.19).
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