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SYNTHESIS OF FUSED BYf&AZOLO-[3,4-b]-PYRIDINH;;. 
HETEROCYCLIC COMPOUNDS. 

A.F. mattab,  S.M. Yassin, I.A. El-Sakka* and Farag El-Essawy 

Chemistry Department, Faculty of Science, Menoufia University, 
L Shebin El-Kom, Egypt. 

The arninoyyruzolopyridine derivufive 1 reacted with 
phenucyl bromide, chlorouce~l  chloride and oxalyl 
chloride to give the tricyclic clerivuti~vs 2, 3n and 4. 
respectively. The reuction o f  diuzotized I with 1 -phenyl-3- 
me / /~y~~yruzo l - j -o i~e  guve the corg.esponding hydrazone 6. 
On the other I~uizl I condensed with trietl~ylorthoformate 
or urethune to ucfSorcl the y1idene.r 7 und 8, respectively. 
The strz~ctare of 8 ~ v u s  corzfimed fkrotcgh its reaction witlz 
malononitryl, c./hyl cyunoucetate or hyu'ruzine hydrate to 
give the tricyclic derivatives 10, 11 und 12. respectively. 

INTRODUCTION 

i 
Pyrazoles are interesting compounds due to their high biological 

acrivities, for example. they have analgesic: antiinflammatory and 

antipyretic effects, moreover. in recent yeas. fused pyazole 

derivatives have shonn potential biological activities1-j, 5-(1H)- 

L"Ltninopyrazole has also been lmown to react with bihnctional 

reagents to yield pyzolopyrirnidine 
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DISCUSSION 

In the present work. it was found that interaction of the 

a~ninopyrazolopyridine derivative 1 with active methylene reagents, 

namely. pllenacyl bromide. chloroacetyl chloride and oxalyl chloride 

gave the tricyclic compounds 2,321 and 4: respectively. The structure of 

compouiids 2-4 was confirmed by their correct elemental and spectral 

analyses. Thus, the IR spectrum of 2 showed a band at 3270 cm-1 for 

(313). The MS spectrum showed the molecular ion peak at mlz 262 

( M  75). The IR spectmm of 32 showed a band at 3 190 cm- I for (NN) 

and 1750 cm-I Cor ( G O ) .  Stsucture 3b was excluded sin& ainide CO 

must appear at 1650- 1 690 cm-I . The MS spectrum of compound 3a 

showed thc molecular ion peak at .tdz 235 (M k: 70). The IR spectrum 

of 4 shoned a band at 3320 cm for CNH): two bands in the region of 

1740- 1720 cm-I for (CO-CO). 

On the other hand. it has been found that diazotization of 1 in 

presence of concentrated nitric acid afforded the diazoniuin salt 5. This 

coupled nit11 1 -pl1eayl-3-methyl-5-p~~azolone in presence of sodium 

acetate to give the corsesponding hydrazone 6 in a good yield. The 

stl-ucture of 6 was elucidated by correct eleinental and spectral .-. 
analyses. Thus: the IR spectrum of 6 showed a band at 3 150 cm-1 for 

(NH) and 1700 cm-I for ( G O ) .  The IH-NMR spectnm in DMSO 

showed signals at 6 = 2.4. 2.63.2.5 (3s. 9H 3CH3). 6.85 (s. 1H C-5). 
rr r l -  
1.33 (in. 5H Ph): 7.43 (s. 1H MI). 7.99 (s: 1H NH). The MS spectrum . 

show-ed the molecular ion peak at mdz 347 (M+: 100). 

On the other hand 1 condensed with tsietl~yio~thofolmate to 

afford 7. The structure of 7 was confinned by the correct ele~nental and 

spectrai analyses. The IR spectr~un of 7 showed a band at 3 130 cm-I 



for (NI-I). The MS spectnlm showed the fragment peak at m/z 173 

(M' - OC2Hj, 6). 

Compound 1 co~idensed also with urethane to give 8 and not 9. 

The structure 9 was excluded based on eiemental and spectral analyses. 

Thus; the IR spectnm of 8 showed a band at 3z50-3200 cm-' for (NH2 
* 

and NN). Tl7~ MS spectn~m showed the fragment peak at 190 + 
(M+- CI-12=C-OH, 60). 1 3 C - N ~ ~  spectmm in DMSO showed signals 

.) 

at 14.65, 16.39. 24.04: 60.14 and 1 1 1.98 (aliplmtic carbons), 123.09, 

123.95: 139.44, 142.39. 155.18 and 160.84 (aromatic carbons). 

A h t h e r  support for the given structure of 8 was obtained when 

compound 8 was allowed to interact with active methylene compo~nds 

such as malononitrile and ethyl cyanoacetate to give the corresponding 

tricyclic compounds 10 and 11, respectively. Similarly 8 reacted with 

hydrazine hydrate to give 12. The structure of 10-12 was confinned by 

the correct elemental and spectral analyses. Thus, the IR spectrum of 

10 showed bands at 3300-3250 cm-1 for @HZ) and 2220 cm-I for 

(CzN). The MS spectrum showed the moleculas ion peak at m/z 253 

(M+, 60). The IR spectiurn of 11 showed a band at 3400-3220 cm-I for 

O\JI-12, NH), 1640 cm-1 for (C=O) and 2225 cm-1 for (C=N). The IR 
FC spectrum of 12 showed a band at 3350-3300 cm-1 for (NH2, NH). The 

MS spectnlm showed the molecular ion peak at d z  202 (M+, 1). 

EXPERIMENTAL 

All melting points are unco~rected. The IR spectra were recorded 

on Perkin Elmer 1720 FT and Pye-Unicam sp- 1000 spectrophotometer. 

The IH-NMR spectra were measured on a Bmker AC 250 FT and a 

Yarian EM 3601390 NklR spectrometer using TMS as internal 



standard and chemical shifts were expressed as ppm. The I ~ c - N M R  

spectra were recorded on a Briker AC. The rnicroanalyses were 

performed by the microanalytical unit at Cairo University. 

6,S-Dimethyl-3-phenyl-lH-imidazoIo-[2,3-b]-pyrazolo-[3'-~-b~ 

pyridine 2: , 

To a suspension of 1 (1.6 g; 0.0 1 mol) in 10 ml ethanol, phenacyl a 

bromide (2.1 g; 0.01 mol) and 2-3 drops of piperidine were added. The 

reaction mixture was heated under reflux for 24 11. The solid product. 

fonncd upon partial evaporation was collected by filtration and 

crystallized from thc proper solvent (cf. Table 1). 

6,S-Dimethy1-1H-imidazolo-[2,3-b~-pyr;zol0-[3~,4~-b~-pyridine-3- 

one hydrochloride 3a: 

To a stirrcd suspension of 1 (1.6 g; 0.0 1 mol) in 10 ml dry 

benzene. chloroacetyl chloride (1.1 g; 0.0 1 mol) \\-as added dropwise at 

room temperature. Stirring was continued for 48 11. The formed solid 

product was collected by filtration and crystallized from the proper 

solvent (cf. Table 1). 

6,S-DimethyI-IH-imidazolo-[2,3-b]-pyrazolo-[3'-l'-bJ-pyridine-2,3- 

dione hydrochloride 4: 4 

The same experimental procedure described for the synthesis of 

3a was carried out except for the use of osalyl chloride instead of 

chloracet~l chloride and time of stirring was reduced to 34 11. 



To a solution of I -pl1enyl-3-inetI1yl-5-pysazolo11e (1.7 g; 0.01 

mol) in etl~anol (30 1nl) containing sodium acetate (1.5 g; 0.01 rnol), 

the diazonium salt 5 [prepared by adding sodium nitrite solution (0.7 g; 

+ 0.01 mol) to a cold mixture of 1 (1.6 g; 0.01 mol) in 70% nitric acid (3 

inl)] was added with contii~uous stii-sing. The reaction mixture was kept 

b at 0°C with stirring until precipitation was completed (about 3 11). The 

solid product, so loi-xned. was collected by filtration and crystallized 

from the proper solvent (cf. Table 1). 

A mixture of 1 (1.6 g 0.01 inol) md  trietl~ylortl~ofomate (1.5 g; 

0.01 mol) in 10 ml ethanol was heated under refluxed for 24 h. After 

cooling, the solid product was filtered off. dried and then recrystallized 

from the proper solvent (cf. Table 1). 

4,6-Dimethyl-3-(aminoethouy1ideneamino)-1 W-pyrazolo-[3,4-b]- 

pyridine 8: 
C 

To a suspension of 1 (3.2 g; 0.02 mol) in 10 ml 1,4-dioxane. 

urethane (1.9 g; 0.02 inol) and 3-3 drops piperidiae were added. The 
C 

reaction mixture was heated under reflus for I S  h and the solid product 

foimed. after pai-tial evaporation. was collected by filtration and 

c~~stal i ized from the proper solvent (cf. Table 1). 



To a suspension of 8 (2.3 g: 0.01 mol) in 20 ml ethano:, 

malononitrile (0.7 g: 0.01 mol) and 2-3 drops of piperidine were added. 

The reaction mixture was reflused for 72 k. The solid product formed, 
.? 

after partial evaporation, was collected by filtration and crystallized 

from the proper solvent (cf. Table 1). 
C 

To a suspension oS 8 (2.3 g: 0.02 mol) in 20 ml ethanol, ethyl 

cyanoacetate (1 . I  g: 0.0 1 mol) and 2-3 drops of piperidine were added. 

Thc reaction mixture was heated under reflus for 50 11. The solid 

product formed Srom the solution. after its partial evaporation. was 

collected by filtration and clytallized fi-om the proper solvent (cf. 

Table 1). 

A mixture of 9 (2.3 g; 0.01 mol) and hydrazine hydrate (10 ml) 

was reflused for 4 11. After cooling: the formed solid product was 

filtered off. washed \\-ith inetl~anol: dried and then cl~stallized from the 

proper solvent (cf. Table 1). 



S V I ~ ~ ~ C S ~ S  OJ f k d  p j ' r ~ ~ d 0 -  13,441 / - p ~ ' r i c  /lClC~OCy~Ilc conrpocoru.~. 

Tablc 1: Experimental data for the synthesized componnds. 

Comp. 

No. 

2 

3 

4 

6 

7 

8 

10 

11 

12 

Yield 

% 

Found (required) % 

6- * Crystallized from a = DMF. b = methanol 
c = acetone. d = acetic acid. 
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