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XIX.* REACTION OF 4-BUTYL-1 ,2-BIS(p-CHLOROSULFONYLPHENYL)-3 ,5 -  

DIOXOPYRAZOLIDtNE WITH HYDRAZINE HYDRATE 

B.  L .  M o l d a v e r  a n d  I .  V.  K o s i n e t s  UDC 547.775~778 

The reac t ion  of 4 -bu ty l - l ,2 -b t s (p -ch lo rosu l fony lpheny l ) -3 ,5 -d ioxopyrazo l id ine  with hyd ra -  
zine hydrate  readi ly  gives the p ,p ' -d i su l fony lhydraz tne  of 1 ,2 -d iphenyl -4 -bu ty l -3 ,5 -d ioxopy-  
razolidine,  which undergoes  hydraz inolys ts  at the C - N  bond. The butylmalontc  acid N, N ' -  
b is (p-sul fonylhydraztnophenyl)hydraztde  fo rmed  is in turn  c leaved at the C - N  bond under  
the influence of hydrazine hydra te  in aqueous alcohol to fo rm p ,p ' -b t s ( su l fony lhydraz ino) -  
hydrazobenzene  and butylmalonic acid dihydrazide.  

It is known [1-3] that 1 ,2-d iphenyl -3 ,5-d ioxopyrazol id tnes  (DDP) readi ly  undergo hydrazol inolys is  at 
the C--N bond of the he te rocyc le  to fo rm the cor respondingly  subst i tuted hydraz ides  of maIonic ac id N ,N ' -  
diphenylhydrazide.  Cleavage of the he terocycle  t he re fo re  occurs  along with r e p l a c e m e n t  of the chlorine 
in the reac t ion  of the dtsulfonyl chlor ide  of 4 -bu tyI -DDP (I) (previously descr ibed  by us  in [4]) with hydra -  
zinc hydra te ,  which compl ica tes  the p repa ra t ion  of 4-buty, l -DDP p ,p ' -d t su l fonylhydraz ine  (II). 

However,  we have found that chlorosulfonyl  groups have high reac t tv t t t e s ,  and this enables  one to 
obtain II. T r e a t m e n t  of sulfonyl chloride I with excess  hydrazine  hydra te  at room t e m p e r a t u r e  r e su l t s  in 
comple te  r ep l acemen t  of the ehlor tne  by a hydrazine  res idue  in onIy 10 min  a f te r  dissolut ion of the sulfo-  
nyl chlor ide ,  and acidif icat ion of the reac t ion  solution gives a high yield of 4 -bu ty l -DDP p ,p ' -d t su l fonyI -  
hydrazine (II). However ,  if the reac t ion  is not in ter rupted,  the C - N  bond also undergoes  rapid hydraz ino l -  
y s i s  to fo rm b'utylmalonie aeid N,N~-bis (p-su l fowlhydraz inophenyl )hydraz ide  (IIt). The s ame  prodnet  
(III) is obtained in 67% yie ld  by the reac t ion  of disulfonyl chlor ide I with excess  hydraz ine  hydrate  in di-  
chleroethane.  
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On t r e a t m e n t  with a f ivefold excess  of hydrazine  hydra te  in aqueous alcohol at  60 ~ III in turn  u n d e r -  
goes hydraz inoIys is  to fo rm p ,p ' -b i s ( su l fonylhydraz tno)hydrazobenzene  (IV) in 23% yield and malonic  acid 

*See [6] for  communica t ion  XVIII. 
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Fig. 1. IR spec t ra  of ~-IV. 

dthydrazide iV). The yield of iV is doubled when 
this react ion is ca r r i ed  out with a 25-fold excess  
of hydrazine hydrate.  

Like all enolized DDP, 4-butyl -DDP p ,p ' -  
disulfonylhydrazine ([[) dissolves in the calculated 
amount of aqueous alcoholic alkali to form neutral  
solutions. The doublet cha rac te r i s t i c  for the ~- 
diketone form of DDP, somewhat shifted to the low- 
frequency regions as compared  with the position 
of the doublet in the spec t rum of the s tar t ing di-  
sulfonyl chloride (I), is displayed in the IR spect rum 
recorded f rom a minera l  oil suspension (Fig. 1). 

The IR spec t rum of [II contains bands with 
maxima of ~ 1700 and 1660 cm -1, which can be 
ascr ibed to vibrations of the secondary and t e r -  
t iary amide (hydrazide) groups. The s t ruc ture  of 
of Hi was additionally confirmed by the prepara t ion 
from it of IV and V by hydrazinolysis .  

The IR spec t rum of IV does not contain the carbonyl  absorption but does contain a band with a max[ -  
mum at 1600 cm -1 (u C = C of the benzene ring). Also charac te r i s t i c  for all of the compounds (I-IV) are  
absorption bands with maxima at 1330-1341 and 1167-1179 cm -~, which confirm the presence  of SO2groups. 

The s t ruc ture  of p ,p ' -bis(sulfonylhydrazino)hydrazobenzene (iV) was also conf i rmed by the p r e p a r a -  
tion from it of a dihydrazone (Via) f rom p-dimethylaminobenzaldehyde and of a dlhydrazone (VIIb) f rom 
salicylaldehyde. After alkaline hydrolysis ,  eight equivalents of iodine were expended in the iodometric 
t i trat ion of IV. Ammonia and p-amlnobenzenestflfamide are  formed by catalytic hydrogenation in the p r e s -  
t ense  of a Raney nickel catalyst .  

E X P E R r M E N T A L  

p,p ' -Disulfonylhydrazine of 1 ,2-Diphenyl-4-butyl-3,5-dioxopyrazol idlne (II). A 1.65-g (0.0033 mole) 
sample of 1 ,2-bis(p-chlorosulfonylphenyl)-4-butyl-3,5-dioxopyrazol idine (I)was ground thoroughly and 
s t i r red  in a flask with 10 ml of water  and 2 ml (0.04 mole) of freshly distilled hydrazine hydrate  until it 
dissolved completely.  A sample of the reaction solution was then withdrawn without discontinuing the s t i r -  
ring, and the percentage of chloride ions in it was determined by the Volhard method. After the percentage 
of the la t ter  ceased to increase  ( -  10-20 min after  complete dissolution of the solid), the solution was fi l-  
tered rapidly, and the fil trate was acidified with 3~ hydrochlor ic  acid to pH 2. The result ing precipitate 
was washed on the fil ter with water  to give 1.21 g (55%) of a white, finely crys ta l l ine  substance with mp 
156-157 ~ which was dried in vaeuo over phosphoric anhydride. Found: N 16.38, 16.80; S 12.78, 12.90%. 
ClsHz4N606S 2. Calculated: N 16.93; S 12.90%. 

Hydrazide of Butylmalonic Acid N,N'-Bis(p-sulfonylhydrazinophenyl)hydrazide (III). A solution of 
7.21 g (0.144 mole) of hydrazine hydrate in 30 ml of water  was added with s t i r r ing  to a solution of 10.0 g 
(0.032 mole) of 4 -bu ty l - l , 2 -b i s  (chlorosulfonylphenyl)73,5-dioxopyrazolidine (I) in 70 ml of dichloroethane. 
After s t i r r ing  continuously for 5 h, the emulsion was allowed to separate  into layers ;  to accelera te  this, 
saturated sodium chloride solution was added. The precipi tate  was removed by filtration, washed with 
water,  and dried at 60-70 ~ to give 6.06 g (57.9%) of a yel lowish-t inged white substance with mp 158-159 ~ 
that was slightly soluble in water  (1: 5000) and ethanol. Found: N 20.62; S 12.17%. C,9H28N806S a. Cal-  
culated: N 21.22; S 12.12%. 

One spot with R f  0.56 and an insignificant spot at the s tar t  were detected by chromatography on 
Fi l t rpack paper  in an a c e t o n e - c a r b o n  te t rachlor ide  sys tem (1 : 2) at a path length of 104 mm in UV light 
in an iodine chamber.  

p ,p ' -Bis(sulfonylhydrazinojhydrazobenzene (IV). A mixture of 1.0 g (0.0019 mole) of III in 40 ml of 
60% aqueous ethanol and 5.15 g [5 ml (0.102 mole)] of hydrazine hydrate  was s t i r red  at 60 ~ for 6 h. The 
reaction mixture was cooled, and the precipi tate  was removed by filtration, washed with water  and ethanol, 
and dried to give 0.327g (43.9%)ofawhite substance with mp 192-193 ~ {with foaming). Found: N 22.29; 
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S 16.89%. Ct2HI6N60~S 2. Calculated: N 22.58%; S 17.20%. One spot with R f  0.60 was detected during ch ro -  
matography on Fi l t rpack paper in an a c e t o n e - c a r b o n  te t raehlor ide  sys tem (1: 2) at a path length of 104 mm 
in UV light in an iodine chamber.  The catalyzate from the hydrogenation of this substance in aqueous a l -  
cohol solution in the p resence  of a W-5 Raney nickel catalyst  yielded a white crys ta l l ine  substance with mp 
159-160 ~ that was identified as p-aminobenzenesuifamide from its qualitative react ions ,  the form of the 
c rys ta l s ,  and the absence of a depress ion  of the melting peint of a genuine sample of p-aminobenzenesul fa-  
mide. Ammonia was also detected in the catalyzate.  

The reaction with excess  p-dimethylaminobenzaldehyde in alcohol gave 88% of the dihydrazone (Via) 
as a l ight-orange substance with mp 185-190 ~ Found: S 10.20~0. C30H34N804S 2. Calculated: S 10.09%. The 
react ion with excess salicylaldehyde in alcohol gave 84% of the dihydrazone (VII)) as an orange-yel low sub- 
stance with mp 118 ~ Found: S 11.17%. C24H2GNGO6S 2. Calculated: S 11.03%. An iodometrie determinat ion 
ca r r i ed  out as in the analysis  of isoniazid [5], showed that an analytically pure sample contained 99.1% of 
p,p ' -bis(sulfonylhydrazino)hydrazobenzene.  The mother  l iquor after  removal  of IV was concentrated in 
vacuo to a small  volume and cooled to precipitate needle-shaped c rys ta l s .  Trea tment  of these c rys ta l s  
with excess p-dimethylaminobenzaldehyde in ethanol gave an orange- red ,  crys ta l l ine  substance with mp 
241-243 ~ (from ethanol) (VII). Found: N 18.68%. C25H34N602. Calculated: N 18.66%. One spot with Rf 0.55 
was detected by chromatography in a thin layer  of activity III aluminum oxide containing 2% acetic acid in 
an a c e t o n e - c a r b o n  te t rachlor ide  sys tem (1 : 1) in UV light. 

The IR spect ra  of mineral  oil pastes  were recorded  with an IKS-14 spec t romete r  with NaC1 and KC1 
pr i sms .  
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