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A CONVENIENT SYNTHESIS O F  3,s'-BIPYRAZOLYL DERIVATIVES VIA - 
HYDRAZONYL HALIDES 
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Abs t rac t  - Cycloaddirion of N-phenyl-C-cinnamonirrilimine 3 with enolarer 

of various acrive merhylene compoundr afforded rhc 3-s tyrylpyru~ole  deri- 

vatives 6-10 in high yields. 3-Sryrylpyruzalez 6-13 rrhcreo with diphenyl- 

nitrilimine 20  to give t h e  corresponding 3,s'-hipyruzolyl derivarives 21-28, 

renpecrively. 

T h e  derivatives of o pyrazole ring linked t o  an arornaric or heteroaromaric  have been found anti- 

rheumatic  and an t ipyre t i c  properries.1'2 The  compoundr ruch as n n ~ i ~ ~ r i n e , ~  dipyrone: phenylbur- 

zone,' and mepyrazole6 are well known drugs. Alrhough many synrheses far  various bipyrazolyl 

isomers are reporred in l i rerarures .anly a f e w  derivatives have been reparred for 3 , 5 ' - h i p y r a o o l y l ~ ~ ~ ~  

T h e  usual merhod for  t h e  synthesis o f  ruch compounds involves rhe reacrion of hydrarines with 

7 
1,3,4,6- te t rakerane or p-pyrazolyl dikerone. The  disadvantage of this merhod is tha t  an unsymmer- 

rical cerrakerone can theoret ical ly  yield four  bipyrazolyls, and a symmetr ical  terraketone rhree 

whereas  pyraiolyl  p -dikecone can lead t o  rwo possihle i r o m e r ~ . ~ ~ ' ~ ~  In rhir  paper i t  was rhoughr 

worrhwhile ro invest igate  rhe synthet ic  porenriality of h ~ d r a r o n y l  bromide 1 in rhe synthesis 01 

3,s'-bipyrarolyls 21-28. For this purpose w e  studied t h e  react ion of N-phenyl-C-cinnamohydrazonyl 

bromide 1 wirh act ive merhylene compoundr t o  ge t  t h e  previously unreported pyrazole derivatives 

wirh sryryl  group a t  posirion 3. T h e  larrer  producrs were  used a s  dipolarophiier and their  reacrions 

wirh diphenylnirriiimine 20  gave rhe  corresponding 3,5'-bipyiarolyls. 

.i.renrmmi of (E)-N-phenyl-C-cinn~mohydrnzonyl bromide 1 wirh aceiyiacerone in erhanolic radium 

rrhoxide solution a t  roam t r m p e r a i u i e  gave 4-aceryl-S-merhyl-l-phenyl-3(E)-sryrylpyrazoIe 6 in good 

yield (Scheme 1). Similarly, ocher acrive merhylene compounds reacred wirh 1 under similar condirionr 

and yielded rhe  corresponding pyra7.de derivarives 7-10 (Scheme 1). In no case, t h e  acycl ic  hydrazone 

2 was de tec ted .  This  finding together  wirh rhe  fact char no 5 - h y d r ~ x y p ~ r a r o l e  derivative 14  was 

fo rmed  f r o m  1 a n d  ethyl  a c e t o a c e r a t e  indicares  rhar rhe pyrazole derivarives 6-10 are probably 



formed by a concerted cycloaddirion of 3 ro :he e n d  rauromcrr of the active merhyiene compounds 

12 used 4 t o  give the inrermediate 5, which rhen lose one rnoleculc of water (Scheme 1). 

N-Phenylcinnamonirrilimine 3 , generared in siru from the bromide 1 and rrierhylamine in dry 

benzene reacted with p-nirrobenzylidenecyanoacetanilide 17 and afforded 4-(p-nirropheny1)-1-phenyl- 

5-phenylamin~carbon~l-3-~ryrylpyrazole 13 (Schema 2) .  The larier product undoubtedly resulted via 

thermal elimination of hydrogen cyanide from the corresponding cycloadduct 18.13 The assigned 

srrucrure 13 was supparred by analyrical and rpecrral dara. Its 'H nmr spectrum showed no signal 

due ro 4-H or 5-H chvrncrerisric of 2-pyruzolinr derivarive 18. Similarly, nirrilimine 3 reacts  wirh 
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fumarani t r i le  15 and brniylidenemslononirrile 1 6  under similar condirions t o  a f fo rd  exclusively the 

14  15 
corresponding 3-sr~rylpyrnzoles  11 and 12 . respecrively (Scheme 2). 

Scheme 2 

Refluxing of N-[,henylbenrohydrnlonyl chloride 1 9  wirh 4-i~cery1-5-methyl-l-PhenYl-3(E)-sryrylpyr~zole 

6 in chloroform in the presence of rrierhylamine yielded a product which anillyred for CJ3HZ8N40. 

I t s  'H nlnr  Epecrrum revealed t h e  absence of rhc of rhe erhylenic protons, instead ir shows 

rwo doublers ar 6 4.7 (1H) nnd 5.6 (11-1) ppm assignable t o  4 and 5 protons in  the p ~ r a z o l i n e  

ring, respecrively. On rhe basis of these da ra  rhe product 21 was assigned t h e  s t ruc tu re  4-aceryl- 

41,5,-dihydro.5.merhyI.11,11,31,~~-rerrnphenyi-3,~~-bipyr~o~y~ (Scheme 3 ) .  Orher ~ ( ~ ) - ~ ~ Y ~ Y ~ P Y ~ ~ ~ ~ ~ ~ ~  

x\ 

C6H5 

10, 25 COC6HS/C6H5 

11, 26 

12, 27 C6H5/CN 

13,  28 C6H4N02-p/C6HSNHC0 

Scheme 3 



7-13 react  with dipl~enylnitriliminc 20 under similar conditions ro give the  corresponding cyclo- 

1 adducrs 22-28, respectively (Scheme 31. H Nmr spec t ra  of 21-28 weie  chamcte r i rcd  by rhc presence 

of two doublers ( J = 6 H z )  near 6 4.7-5.1 and 5.4-5.8 ppm assignable ro 4-H and 5-H, respectively. 

As 1,3-dipolar cycloaddirion renctions :ire known ro be concerred and thus srereospecific16, ir is  

expected that  rhe trans configurntion abour the sryryl grotlp i n  6-13 would Lie retained in t h e  pro- 

ducrs 21-28. This was confirnied by the value o f  rhe  two doublets o f  rhc 4-11 and 5-H. For  example,  

the  value of [he  coupling consrnnr was found 10 be 6 Hz which is compaliblc wirh rhe indicared 

trans conf iguru ion .  This is  because rhe vnlues o f  rhe coujsling consrants  for  cis- and rmns- isomers 

o f  4.5-disubrtitured 2 -pyramines  a m  12 and 6 IHr respeclivcly.17,18 

EXPEWMENTAL 

All melting points were determined on a Gallcnkvmp melring poinr nppniarus and are uncorrected. 

Infrared specrra  (KBr) were derermined an a Perkin Elmer 257 Spectrophoromerer. 'H Nmr spec t ra  

were obtained in dereriochloroform on a Varinn Associnte model T60-A specrrometer  using retra- 

mcihyIsilane as an inrernvl reference. hlicronnalyiei were performed ar microanalytical unit of 
1 5  18 

University of Cairo, Giza, Egypt. Hydrazonyl halides 1 and 19 and the  dipolarophiles (bezylidene- 
19 19 

malononirrile and p-nirrobenzylidcnecyunoacernnilide ) weie prepared as previously described in 

Preparation o f  1-aryl-4,s-disubsrirutcd 3(E)-sryrylpyra.oles 6-10. General  merhod- 'To an erhanolic 

sodium erhoxide solution [prepared from sodium mctnl (0.1 g, 0.005 g a tom)  and absolute ethanol 

(30 ml)]  was added the  appropriare active methylene compound (5 mmol) with stirring. T o  the  

rcsulring solurion, (E)N-phenyl-C-cinnalnohydrm.onyl beomidc 1 (1.5 g. 5 mmol) was added ar Ioom 

remperarure. The mixture was stirred for 24 h ur room remperarure during which the bromide 

dissolved and the  crude pyrvioie precipirarcd. The larrer was collected, washed wirh wate r ,  dried 

and recrystsllizcd from echanol. 

Compound 6 had mp 1 5 9 ° ~ ,  1.20 g (80 a) ;  6 (CDC13) 2.4 (5 ,  3H), 2.5 (s, 3 ~ 1 ,  7.0-7.9 ( m ,  1 2 ~ )  

ppm; u ( K B r )  1650 ( C = O ) ,  1595 ( C = N )  cm-'. Anal. Calcd for  C20H18N20: C, 79.4; H,  6.0; N, 9.3. 

C H N 0 : C, 75.9; H,  6.1; N, 8.4. Found: C, 76.1; H ,  5.8; N ,  8.3. 
21 20 2 2 

Compound 8 h a d m p  1 6 6 ' ~ ,  1.58 (70 Y-) (Lit. mp 1 4 6 ° ~ ) .  
20 

-1 
Campound 9 had mp 1 6 8 ' ~ .  1.40 g (80%); u (KBr) 2220 ( C = N ) ,  1595 ( C = N 1  cm . Anal. Calcd 

f a r  C H N : C, 82.9; H, 4.9; N, 12.1. Found: C, 83.1; W, 4.7; N, 12.2. 
24 17 3 20 

Compound 1 0  had mp 177'C, 1.7 E (80 ?*'a) (LiL mp 177 '~) .  
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Keilcrion of (E)N-phenyl-C-cinnalnohydr~onyl b romide  1 wirh  dipo1;~rophiles.  1.0 n solur ion  of hydrazonyl 

b romide  1 (1.5 g ,  5 m m o l )  and r h c  a p p r o p r i s r e  d ipolzrophi le  ( 5  mmol)  i n  benzene ( 4 0  ml) was 

added  r r i e r h y l a m i n r  (0.7 ml ,  5 mnrol) ;ic room rempe ra ru r e .  T h e  mixcure  wa r  r e i l uxed  for 12  h and 

f i l r e r ed  ro ger rid o i  r r i e r h y h m i n e  hydrobromide .  T h e  salvenr was ev.ipornred a n d  t h e  res idue  l e f t  

was r r i r u rv r ed  wirh  a sma l l  zmounr of meihvnol  w h e r e  upon ir so l id i f ied .  T h e  c r u d e  so l id  w a r  co l l e c td  

and r e c r y r u l l i z a r i o n  i r o m  i i c r r i c  a c i d  gave 3-sryrylpyrszoles  11-13. 
1 4  

Compound 11 had  rnp 1 4 4 ' ~ ,  1.1 g, ( 8 0  %I (Li r .  mp 1 4 4 ' ~ ) .  
0 15 

Compound 1 2  had  m p  140°C, 1.9 g, (85  X) ( ~ i r .  mp 1 4 4  C). 

Compound 1 3  had  m p  223Oc, 1.94 g ( 8 0  X); 6 (CDc13) 6 . 9 4 . 3  ("1, Ar-H)  ppm;  u ( K B ~ )  3300 ( N H )  

I 6 9 0  ( C  = 0 )  c m - l .  A n d .  Cnlcd f o r  C30H22N403: C, 71.1; H ,  4.6; N ,  11.5. Found: C, 74.6; H ,  4.7; 

P r epn ra r i on  of 4,5-dihydro-4'.5'-disubsrituced 1,1',3,4-ti.rr~phmyI-3,5-bipyriu.olyls 21-28 General 

method-A m i x t u r e  o f  N-phmylb rn rohyd ra rony l  ch lo r i de  1 9  (1.2 g,  5 mmol )  a n d  t h e  app rap r i a r e  

pyrazole  ( 5  mmol )  in ch lo ro fo rm  (50  1111) was r e i l u r e d  f o r  5 mi". T o  t h e  resulring ro lur ion  rrierhyl- 

v m i n e  (0.7 ml .  5 m m o l l  w a s  ~ d d d e d  a n d  rhe  mix tu r e  was r e i l uxed  fo r  15  h. T h e  solvent was evapor- 

a t e d  in  a r o t a r y  rvapo ra ro r  a n d  r h e  res idue  w a s  r r i rur i l red  wirh merhanol  ( 5  rnl). T h e  solid rhar  

t o r m e d  was  co l l e c r ed  a n d  recrysrvl l ized  from erhanol .  

Compound 2 1  had  m p  1 8 8 ~ ~ ,  1.98 g ( 8 0  %I; 6 ( C D C I ~ )  2.3 (s, 3H),  2.5 (s, 3 ~ 1 ,  4.7 ( d ,  J = 6 H z .  

l H ) ,  5.6 (d ,  J = 6 H r ,  I H ) ,  6.8-7.7 ( m ,  2OH) ppm;  u (KBr)  1 6 7 0  ( C = O ) ,  1600  ( C - N )  cm- l .  Anal. 

Ca l cd  f o r  C H N 0. C, 79.8; H ,  5.7; N ,  11.3. Found: C, 79.9; H, 5.6; N ,  11.2. 3 3  28 .i ' 

Compound  22 h a d  m p  1 4 6 ' ~ ,  2.23 g ( 85  X); 6 (CDC13) 1.0 ( r ,  J = 7 H r ,  3H) ,  2.5 (s, 3H),  4.0 (4, 

J = 7 H z ,  2 H ) ,  4.7 ( d ,  J = 6 H z ,  l H ) ,  5.8 ( d ,  J = 6 H z ,  I H ) ,  6.7-7.8 ( m ,  ?OH) ppm; u ( K B r )  1 7 5 0  ( C = O ) ,  

1 1 6 0 0  ( C = N )  c m -  . Anal. Cnlcd i o r  CJ4H30N402:  C, 77.5; H ,  5.7; N, 10.6. Found: C ,  77.6; H ,  5.6; 

N ,  10.7. 

Compound 2 3  h a d  m p  1 6 8 ' ~ ,  2.28 g ( 8 0  XI; 6 (CDC13) 0.9 ( r ,  J = 7 H z ,  3H) ,  4.0 (9, J = 7 H z ,  ZH), 4.8 

(d ,  J = 6 %  l H ) ,  5.8 (d ,  J = 6 H z ,  I H ) ,  6.9-7.6 ( m ,  25H)  ppm;  u ( K B r )  1745 ( C = O ) ,  1600 ( C = N )  

cm'l. Anal. Cdlcd  f o r  C39 t i j 2N40 :  C ,  79.7; H, 5.5; N ,  9.5. Found: C ,  79.3; H, 5.8; N, 9.7. 

Compound 2 4  hod  m p  1 2 5 ' ~ ,  2.29 g (85  X); 6 (CDCI 1 4.8 ( d ,  J = ~ H L ,  l H ) ,  5.4 ( d ,  J = 6 H z ,  l H ) ,  
3 

7.0-7.7 ( m ,  25H)  ppm; u (KBr )  2220 ( C - N ) ,  1595 ( C = N )  Anal. Cs l cd  f o r  CJ7Hz7N5: C, 

82.0; H, 5.0; N, 12.9. Found: C. 81.6; H ,  5.3; N ,  12.7. 

Compound  2 5  had  m p  1looc, 2.17 g ( 7 0  X); 6 (CDC13) 5.1 ( d ,  J = 6 H z ,  I H ) ,  5.5 ( d ,  1 = 6 H i ,  l H ) ,  

6.9-7.4 ( m ,  30H) ppm; u (KBr )  1690  ( C = O ) ,  1595 (C:N) cm-'. Anal.  Ca l cd  f o r  C43H32N40: C ,  

83.2; H ,  5.2; N ,  9.0. Found: C, 83.0; H,. 5.6; N ,  8.9. 



Compound 2 6  had mp  1 4 9 ' ~ ,  2.10 g (90  %); 6 ( c D C I ~ )  4.8 (d ,  j=6Hz . ,  ill), 5.4 ( d ,  J = 6 H c ,  IH) ,  

6.8-8.2 ( m ,  12H) ppm; u (KBr)  2250 ( C = N ) ,  1595 ( C = N )  cnr-I .  Anal. Cnlcd for C31H23N5: C ,  

80.0; H,  5.0; N ,  15.0. Found: C ,  79.6; H, 5.0; N, 15.4. 

Compound 27  h a d  mp  2 2 5 ' ~ ,  2.43 g (90  9,); 6 (CDC13) 4.7 (d ,  J = 6 H z ,  IH) ,  5.5 ( d ,  J = 6 H z ,  l H ) ,  

-1 
6.8-7.8 ( m ,  25H) ppm; u (KBr)  2220 ( C = N ) ,  1595 ( C = N )  c m  . Anal. Cnlcd for CJ7HZ7N5: C ,  

82.0; H,  5.0; N ,  12.9. Founi:  C, 81.7; H,  5.4; N ,  12.6. 

Compound 2 8  h a d  mp  1 3 7 ' ~ ,  2.72 g (80  %); 6 ( C D C I ~ )  4.5 (d ,  J = 6 H z 1  I H ) ,  5.4 ( d ,  J = 6 H z ,  I H ) ,  

6.8-7.9 ( m ,  30H) pprn; u (KBr )  3300 (NH) ,  1690 ( C = O )  c m - l .  Anal. Cnlcd for  C43H32N603:  C ,  

75.9; H ,  4.7; N ,  12.4. Found: C, 75.9; H,  4.8; N ,  12.6. 
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