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Synthesis of Heterocyclic Compounds IV 1 
Pyrazol-l'-ylpyridines2 

Misbahul A. Khan*  and Alvaro A. A. Pinto 

Se~s de Quimica, Instituto Militar de Engenharia, Praia Vermelha, 
22290 Rio de Janeiro, RJ, Brasil 

(Received 15 June 1979. Accepted 4 July 1979) 

2-Pyrazol-l'-ylpyridines were synthesized by condensation of pyridylhy- 
drazines with 1,3-diearbonyl compounds or by the Ullmann arylation of 
pyrazoles with halopyridines. 

( K eywords : A rylations ; P yrazolylpyridines ; U llmann reaction) 

Synthese heteroeycIischer Verbindungen, IV.  Pyrazol-r-ylpyridine 

2-Pyrazol-l'-yipyridine wurden fiber die Kondensation yon Pyridylhydra- 
zinen mit 1,3-Dicarbonyl-Verbindungen bzw. mittels Ullraann-Arylierung yon 
Pyrazolen mit Halopyridinen dargestellt. 

Introduction 

Many pyrazole derivatives containing a pyridine ring at tached to its 
carbon atoms have been reported in the li terature 3 but  there exist only 
a handful of N-pyridylpyrazoles.  Some years ago we reported the 
synthesis of some of these compounds by Ullmann arylation method 4. 
With the discovery of the new analgesic and anti- inflammatory agent 
mepirazole 5 a great number  of pyrazole derivatives containing diverse 
type of heterocyclic rings at tached to its nitrogen atom have been 
prepared 6 and as a result of this interest we are starting investigation of 
the chemistry of such pyrazoles. During these studies we prepared some 
new 2-pyrazol-l ' -ylpyridines either by condensation of appropriate 1,3- 
dicarbonyl compounds with pyridylhydrazines 3 or by the Ullmann 
arylation method 4, 7. 

Results and Discussion 

The condensations were effected with ni tropyridylhydrazines using 
1,1,3,3-tetramethoxypropane, 2,4-pentanedione, ethyl acetoacetate 
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and  e t h y l  b e n z o y l a c e t a t e .  The  n i t r o p y r i d y l h y d r a z i n e s  were eas i ly  
o b t a i n e d  f rom the  r eac t ion  of  c h l o r o n i t r o p y r i d i n e s  w i th  hydraz ine .  

The  a r y l a t i o n  of  py razo le s  was ca r r i ed  ou t  us ing ha lopy r id ine s  and  
c o p p e r ( I I )  ox ide  in p y r i d i n e  as a solvent .  I n  t he  r eac t i on  of  2-chloro-5-  
n i t r o p y r i d i n e  wi th  py razo le ,  however ,  the  y ie lds  of  t he  a r y l a t e d  
p r o d u c t s  were cons ide r ab ly  lower  t h a n  in the  o the r  r e l a t e d  a r y l a t i o n  
r eac t i ons  us ing  o the r  ha lopyr id ines .  The  cons ide rab le  decrease  in the  
y ie ld  in th is  reac t ion ,  we bel ieve,  is due  to  the  p a r t i c i p a t i o n  of  the  
so lven t  in the  c o m p e t i t i v e  process  in a r eac t i on  s imi la r  to  t h a t  of  2,4- 
d i n i t r o h a l o b e n z e n e s  wi th  p y r i d i n e  s (A r e a c t i o n  m i x t u r e  of  2-chloro-5- 
n i t r o p y r i d i n e  a n d  p y r i d i n e  when  h e a t e d  t o g e t h e r  soon tu rns  red  a n d  
forms  a d a r k  red  p rec ip i t a t e ) .  As an  a l t e r n a t i v e  the  a r y l a t i o n  in th is  
case was ca r r i ed  ou t  in d i m e t h y l s u l f o x i d e  e i ther  in the  presence  of  
t r i e t h y l a m i n e  9 or  which  sod ium hydr ide .  Thus  va r ious  2 - p y r a z o l - l ' -  
y l p y r i d i n e s  (1 10) were o b t a i n e d  f rom the  co nde nsa t i on  and  a r y l a t i o n  
reac t ions .  

Experimental 
The proton magnetic resonance spectra (PMR) were obtained on a Hitachi 

Perkin-Elmer model l~-20B spectrometer operating at  60Mc/s (tetramethyl- 
silane as internal standard). The infrared (IR) absorption spectra were taken by 
the Perkin-Elmer model 727 spectrophotometer and were measured in potas- 
sium bromide disks. Melting points (rap) were determined with a Fisher-Johns 
apparatus and are uncorrected. Elemental analyses were determined on a 
Perkin-Elmer model 240. 

Nitropyridylhydrazines used in this work were obtained by the reaction of 
hydrazine on chloronitropyridines 1~ Other starting materials were either 
commercial products or were prepared according to the literature methods. 

Condensations 

Method A : A mixture of 0.02 tool of a pyridylhydrazine, I ml of hydro- 
chloric acid in 15 ml of ethanol was heated under reflux with 0.03 tool of an 
appropriate 1,3-dicarbonyl compound (1,1,3,3-tetramethoxypropane, 2,4-pen- 
tanedione or 1,3-diphenyl-l,3-propanedione). At  the end of the reaction period 
the reaction mixture was cooled, filtered and the product crystallized. 

Method B: An equimolar mixture of pyridylhydrazine and ethyl aceto- 
acetate or ethyl benzoylacetate was heated together at 120 ~ and the product 
was purified by crystallization. 

Arylations 

Method C: An equimolar mixture of a pyrazole, halopyridine, anhydrous 
potassium carbonate and catalytic amounts of copper(II) oxide in a sufficient 
volume of pyridine was heated under reflux for a period of 24 h. The reaction 
mixture was allowed to cool down and was filtered. The solid was extracted 
with chloroform and the solvent was removed from the combined extracts and 
the filtrate. The residue thus obtained was purified by crystallization from a 
suitable solvent. 

The 2-pyrazol-l ' -ylpyridines (1-10) prepared by these methodsA,  B, and C 
are presented in Table 1 and their spectral characteristics in Table 2. 
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Table 1. 2-Pyrazol-l'-ylpyridine8 
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R 1 Rz R 3 R 4 R 5 _~ 

R1"~3' 4 ' /R2  1 H H H NO2 H H 
H H H H 2 H NO2 

5' 3 Me H Me H NO 2 H 
"~ N / ~ R 3  4 Ph I-I Ph H N02 H 

I / ,R~  5 Me H OH H NO 2 H 
N/ff~a 6 Ph H OH H N Q  H 
61 4 7 H NO2 H H H H 

R6/~x~// 8 H NO~ H H N Q  H 
I5 9 H H H H H Me 

R 5 10 Ph H Ph H H H 

Compd. Method of Reaction yield m.p. ~ Molecular 
No. prepn, time (h) (~o) (from) formula a 

1 A 1.5 38 94-95 CsH6N402 
(50% Et0H)  

2 b A 1.5 82 195 CsH6N40 e 
(CHCIs) 

3 A 3 62 104 105 ClOHlON402 
(50% EtOH) 

4 A 5 78 179-179.5 C~oH14N402 
(AcOH) 

5 B 2 86 225 226 CgHsN403 
(Ac0H) 

6 B 2 94 215-216 C14HloN403 
(AcOH) 

7 C 24 48 160-160.5 CsH6N40e 
(CHCla) 

8 C 24 47 206 207 CsHsNs04 
(Et0H) 

9 C 24 20 e CgHgN3 

10 C 24 58 114~115 C2oH15N3 
(EtOH) 

a Elemental anMyses are in full agreement with the calculated values. 
b Also obtained by MethodC in 18~o yield; arylation using tr iethylamine 

(24.5~o yield) ; and arylation using sodium hydride in DMSO over a period of 4 h 
and room temp. (60~o yield). 

c Liquid bp. 180~ ram, purified by chromatography on alumina (ben- 
zene as the eluting solvent). 
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