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Abstract:

A series of pyrazolo[3,4-b]pyridine derivatives was synthesized by knoevenagel condensation of 5-aminopyrazoles
aroylacetonitriles and triethyl/methylorthoesters and also by Conrad-limpach reaction of 5-aminopyrazole and ß-keto
esters.

Introduction:

Pyridine ring annulated to the pyrazole ring i.e. pyrazolo[3,4-b]pyridines as aza-analogues of indazoles [1] are attractive
targets in organic synthesis due to there interesting biological and pharmacological properties [2] such as vasodialotors,
hypoglycemic, anti-inflammatory, analgesic and anti-pyritic, ACTH(adrenocorticotropic hormone) releasing factor
(CRF(Corticotropin-releasing factor)) antagonist activity. CRF antagonists are believed to be effective in the treatment of a
wide variety of stress-releated illness, such as depression, Alzheimers’s disease, gastro intestinal diseases anorexia
nervosa, haemorrhaged stress drug and alcohol withdrawal Symptoms, drug addition and infertility [3]. Dihydro
pyrazolo[3,4-b]pyridines have also shown anti-hypertension activities and produced prophylactic effect as calcium
antagonists in stroke-prone spontaneously hypertensive rats [4] and even been used as dyes [5] These compounds also
exhibit interesting agriculture activities [6]. Recent search of literature reveals that the pyrazolo[3,4-b]pyridines SQ-67563
and SQ-67454 has been identified as a potent, selective of CDK inhibitors and are potent inhibitors of glycogen synthase
kinase-3(GSK-3) [7].

Result and Discussion:

5-aminopyrazole were synthesized from p-substituted aroylacetonitriles, a class of compounds which was recently studied
by us for other reactions [8] Pyrazolopropene/butenenitrile 3 was obtained by one pot condensation of 5-aminopyrazole 1
triethylorthoformate/acetate and aroyl acetonitriles 2 in quantitative yields. However 5-aminopyrazole 1 when refluxed in
toluene with 3-aryl-2-(N,N-dimethylamino)methylene-3-oxopropanenitriles [9] afforded pyrazolopropenenitrile 3a-f in good
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yields. pyrazolopropenenitriles could be cyclised in acidic medium to furnished 4-(aryl)-3-(aryl)-1-phenyl-1H-
pyrazolo[3,4-b]pyridine-5-carbonitrile derivatives 5. while pyrazolobutenenitriles could be cyclised in basic medium to
furnished 4-(aryl)-3-(aryl)-6-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine-5-carbonitrile 6 in good yield. (Scheme 1)

Scheme 1

5-aminopyrazoles 1 when condensed with ß-keto esters 2 in toluene by conrad-limpach reaction we isolate intermediate
N-[3-(aryl)-1-phenyl-1Hpyrazol-5-yl]-3-oxo-3-phenylpropanamide/oxobutanamide 8 in quantitative yield which was could
be cyclised in ethanolic HCl to furnished 3-(aryl)-4-methyl-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-b]pyridin-6-one or 3-
(aryl)-1,4-diphenyl-1,7-dihydro-6H-pyrazolo[3,4-b]pyridin-6-one derivatives 9 in good yields. (Scheme 2)

All compounds were characterised by IR, NMR spectroscopy and elemental analysis.



Scheme 2

 Experimental Section

Procedure for synthesis of pyrazolopropenenitriles or pyrazolobutenenitriles(3a-l).

A mixture of 5-aminopyrazole 1 (0.01m), aroylacetonitrile 2 (0.01m) and triethylorthoformate or triethylorthoacetate
(0.012m) was heated in waterbath(80-90 °C) for 2-4 hrs(TLC monitored), cool the reaction mixture, stir the mixture in
petroleum ether(40-60) for one hour,solid was separated, filtered the solid, washed with excess of petroleum ether(40-60)
and recrystallized from acetonitrile or DMF.

Procedure for synthesis of pyrazolopropenenitriles Method B (3a-f).

A mixture of 5-aminopyrazole 1 (0.01m) and 3-aryl-2-(N,N-dimethylamino)methylene-3-oxopropanenitriles 4 (0.01m) was
refluxed in toluene for 5 hours(TLC monitored),then cool the reaction mixture, filtered the solid, washed with toluene and
recrystallized from acetonitrile or DMF.

Procedure for synthesis of 4-(aryl)-3-(aryl)-1-phenyl-1H-pyrazolo[3,4-b]pyridine-5-carbonitrile derivatives (5a-f).

A solution of pyrazolopropenenitriles 3a-f (0.001m) and DMF/HCl(1:1v/v) was refluxed for 6 hours(TLC monitored), cool
the reaction mixture, filtered the solid, washed with DMF and recrystallized from ethyl acetate.

Procedure for synthesis of 4-(aryl)-3-(aryl)-6-methyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine-5-carbonitrile (6a-f).

A solution of pyrazolobutenenitriles 3g-l (0.001m), dry methanol and sodium methoxide(0.12g sodium metal in dry
methanol) was refluxed for 12 hours(TLC monitored), cool the reaction mixture, filtered the solid, washed with methanol
and recrystallized from ethyl acetate.

Procedure for synthesis of N-[3-(aryl)-1-phenyl-1Hpyrazol-5-yl]-3-oxo-3-phenylpropanamide/oxobutanamide (8a-f).

5-amino pyrazole 1 (0.01m) and ß-keto esters 7 (0.01m) was refluxed in toluene for 10 hours, cool the reaction mixture,
filtered the solid and recrystallized from ethanol.

Procedure for synthesis of 3-(aryl)-4-methyl-1-phenyl-1,7-dihydro-6H-pyrazolo[3,4-b]pyridin-6-one or 3-(aryl)-1,4-
diphenyl-1,7-dihydro-6H-pyrazolo[3,4-b]pyridin-6-one derivatives (9a-f).

A mixture of N-[3-(aryl)-1-phenyl-1Hpyrazol-5-yl]-3-oxo-3-phenylpropanamide/oxobutanamide 8 (0.001m) was dissolve in
ethanol(10ml) then add HCl(catalytic amount) and refluxed for 3-4 hours(TLC monitored), cool the reaction mixture, filtered
the solid and recrystallized from ethyl acetate.

Acknowledgement:



The authors thanks to the Principal, K.T.H.M. College,Nashik-2, India and Prof. Wolfgang Stadlbauer , Karl-Franzens
University of Graz, Graz, Austria for constant encouragement and fruitful discussions.

References:

[1] W. Stadlbauer, in Houben-Weyl-Science of Synthesis, 12, 227 (2002) (R Neier ed);

George-Thieme, Stuttgart, New York 2002.

[2] C. Hardy, Adv. Heterocyclic Chem., 36, 343(1984); Japan Kokai, Chem. Abstr., 84,

p-164771(1976); C.Kuosh, L. Huang and H. Nakamura, J. Med. Chem., 27, 539(1984);

R. Motokuni, M. Tauaka, S. Hashimoto and T. Suzue, Japan Kokai 7778895; Chem.

Abstr., 87, 168629m(1977); R. Orth, J. Pharm. Sci., 57 537(1968) and references cited

there in ; M. Elnagdi, M. Elmoghayar and G. Elgemeie, Adv. Heterocyclic Chem., 41,

319(1987); M. Elnagdi, M. Elmoghayar and K. Sadek, Adv. Heterocyclic Chem., 48,

223(1990).

[3] Y. Chen, International Patent WO 9534563A1 (1995); Chem. Abstr., 124, 232447(1995)

[4] M. Masui, M. Kawakami, M. Nakajima, S. Hara, H. Ito and M. Ueda, Drug. Dev. Res., 20,

453(1990).

[5] Y Inagaki, S. Ono and K. Adachi, Japan Kokai Tokyo Koho JP 63301882, (1988); Chem.

Abstr., 111, 155874(1989).

[6] K. Joshi, K. Dubey and A. Dandia, Pharmazie, 36, 336,(1981)

[7] J Witherington, V. Bordas, S. L. Garland, D. M. B. Hickey, R. J. Ife, J. Liddle, M.

Saunders, D. G. Smith and R. W. Ward, Bioorg. Med. Chem. Lett., 13, 1577(2003);

J Witherington, V. Bordas, A. Gaiba, N. S. Garton, A. Naylwor, A. D. Rawlings, B. P.

Slingsby, D. G. Smith, A. K. Takle and R. W. Ward, Bioorg. Med. Chem. Lett., 13,

3055(2003); J Witherington, V. Bordas, A. Gaiba, A. Naylwor, A. D. Rawlings, B. P.

Slingsby, D. G. Smith, A. K. Takle and R. W. Ward, Bioorg. Med. Chem. Lett., 13,

3059(2003); R. N. Misra, D. B. Rawlins, H. Xiao, W. Shan, I. Bursuker, K. A. Kellar,

J. G. Mulheron, J. S. Sack, J. S. Tokarski, S. D. Kimball and K. R. Webster,

Bioorg. Med. Chem. Lett., 13,1133(2003).

[8] M.N.Jachak, C.D.Tantak, R.B.Toche and N.S.Badgujar, Monatsh. Chem., 135,

529(2004); R.B.Toche, M.N.Jachak, N.S.Badgujar, A.B.Avhale and D.B.Kendre,OPPI.,

37, 405(2005).

[9] R.B. Toche, M.N. Jachak, T.S. Dalvi, R. Sabnis, H. Junek and T. Kappe, OPPI, 30,

367(1998).

http://www.nashik.com/
http://boch35.uni-graz.at/~sta/
http://www.kfunigraz.ac.at/
http://www.kfunigraz.ac.at/
http://www.graztourism.at/

	Lokale Festplatte
	C:\Users\Madorin\Desktop\tmp\esoc-9\a005\index.htm


