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The ra t e  of hydrogenolys i s  of 3 ,5-d ioxopyrazol id ines  at the N - N  bond is de te rmined  by the 
number ,  posit ion, and na ture  of the subst i tuents  in the he te ror ing .  The introduction of a phenyl 
group into the 1 and 2 posi t ions  inc reases  the r a t e  of hydrogenation,  while a phenyl group in 
the 4 posit ion lowers  it. On the o ther  hand, an alkyl substi tuent  in the 1 and 2 posi t ions lowers  
the r a t e  of hydrogenation,  while an alkyl  subst i tuent  in the 4 posit ion i nc rea se s  it. It is a s -  
sumed that the effect  of subs t i tuents  is a consequence of an i nc rea se  or  d e c r e a s e  in the ad-  
sorpt ion  of a molecule  by the f l -dicarbonyl  or  hydrazine  f ragments ;  this  is in ag reemen t  with 
the r e su l t s  of calculat ion of the charges  on the he te ro r ing  a toms.  The hydrogenat ion of 4-  
a lky l - l , 2 -d ipheny l -3 ,5 -d ioxopyrazo l id ines  is  l imited by the i r  activation, while the hydrogen-  
ation of the 4-phenyl  de r iva t ive  is l imi ted  by the act ivat ion of hydrogen. 

The hydrogenat ion of va r ious  compounds that  contain a N - N  bond in the p r e s e n c e  of Raney nickel  is 
used quite widely, but the dependence between the s t ruc tu re  of these compounds and the r a t e  of the i r  hydro-  
genolys is  has not been adequately studied. It is difficult to make  any cor re la t ion  on the bas i s  of the ava i l -  
able l i t e r a tu r e  data, s ince var ious  au thors  have ca r r i ed  out the p r o c e s s  under  incomparab le  conditions and 
have not studied the in te rac t ion  of the subs tance  undergoing hydrogenat ion with the ca ta lys t  su r face .  

The p re sen t  communicat ion is a continuation of previous  invest igat ions [2] and is devoted to a study 
of the effect  of the s t ruc tu re  of 3 ,5-d ioxopyrazol id ines  (3,5-DOP) on the r a t e  of hydrogenolys is  of the N - N  
bond in the p r e s e n c e  of a Raney nickel  ca ta lys t .  A poten t iomet r ic  method [3], which m a k e s  it poss ib le  to 
m e a s u r e  the ca ta lys t  potential  d i rec t ly  during hydrogenation,  was used in this study. The select ion of the 
s tandard reac t ion  conditions was made  on the bas i s  of a study of the effect of var ious  f ac to r s  on the r a t e  
of hydrogenat ion of 1 ,2 -d ipheny l -4 -bu ty l -3 ,5 -DOP (butadione). The s ta r t ing  m a t e r i a l s  (Table 1) were  3,5- 
DOP that a r e  capable  of k e t o - e n o l  (I-VIII), l a c t i m - l a c t a m  (IX-XI), and (simultaneously) k e t o - e n o l  and l ac -  
t i m - l a c t a m  tau tomer iza t ion  (XII-XIV) and 3 ,7 -d i -  (XVI), 3 ,3 ,7 - t r i -  (XVII), and 3 ,3 ,7 ,7- te t ra -subs t i tu ted  
(XVIII) 2,4,6, 8- te t raoxo-1 ,  5-diazabicyclo[3.3.0]octane [4]. 
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XVI-XVIII XVIII R=R':-C~H5, R"=~i-C, HII 

The exper imen ta l  data {Table 1) provide  evidence that the number ,  posit ion, and nature  of the subs t i t -  
uents in the r ing affect  the r a t e  of hydrogenat ion of 3 ,5-DOP at  the N--N bond. In this case,  the ra te  of hy- 
drogenat ion of 1 ,2-d iphenyl -subs t i tu ted  I-VI, which a r e  capable  of k e t o - e n o l  tau tomer iza t ion ,  d e c r e a s e s  in 

* See [1] fo r  communica t ion  XIX. 
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T A B L E  1. Ef fec t  of  S u b s t i t u e n t s  on the  Shif t  in the  C a t a l y s t  P o t e n t i a l  
(A E) and R e a c t i o n  R a t e  (W) in the  H y d r o g e n a t i o n  of 3 , 5 - D O P  
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30 
30 
30 
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30 
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30 
50 
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W. mthnin, 
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mV sump. of H l) 

215 2,4 
230 6,7 
210 4.2 
220 %7 
190 0,5 
320 1,7 
125 0 
225 0 
9O 0 

150 0 
125  0,5 
155 2,0 
225 0,6 
145 0 

T A B L E  2. Ef fec t  of S u b s t i t u e n t s  in  the  4 P o s i t i o n  on the  E l e c t r o n i c  
C h a r g e s  on the  A t o m s  of the  H e t e r o r i n g  of 1 , 2 - D i p h e n y l - 3 ,  5 - D O P  
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II 
I 

VI 

O 

-%d 
/W-N--C6H s 

HO 

N2 Ca 

+0,273 +0,219 
+0,273 +0,234 
+0,274 +0,240 

F 
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. -0,155 
-0,192 
-0,169 

" ' w ,  r ~ f / m i h , '  
c~ for half con- 

sump. of H 2 

+0,128 6,7 
+0,170 2,4 
+0,181 1,7 

the  fo l lowing  o r d e r ,  a s  a func t ion  of the c h a r a c t e r  of the s u b s t i t u e n t s  in the  4 p o s i t i o n  of the  h e t e r o r i n g :  
CH 3 > i s o - C s H l l  > C4H 9 > H> C6I-I 5 > C6HsCH 2. T h i s  o r d e r  i s  r e t a i n e d  a t  20 -40  ~ Compounds  I - IV,  which  a r e  
h o m o l o g s ,  i nduce  a sh i f t  of 190-230 mV in the  c a t a l y s t  p o t e n t i a l  (AE)  in the  a n o d e  d i r e c t i o n  and a r e  h y d r o -  
g e n a t e d  a t  s l i g h t l y  v a r i a b l e  s t e a d y - s t a t e  p o t e n t i a l s  of the c a t a l y s t ,  wh ich  i s  sh i f t ed  in the  c a thode  d i r e c t i o n  
by  50-60 mV only  at  the  end of  the  h y d r o g e n a t i o n  wi thout  r e a e h i n g  the s a t u r a t i o n  p o t e n t i a l  (Fig.  1). T h e  
p o t e n t i a l  c u r v e  of V has  the  s a m e  c h a r a c t e r .  In c o n t r a s t  to I -V,  VI c a u s e s  a c o n s i d e r a b l y  g r e a t e r  sh i f t  in 
the  c a t a l y s t  p o t e n t i a l  (320 mV),  and  at  the  end of the  h y d r o g e n a t i o n  i t s  v a l u e  d o e s  not  r e a c h  tha t  of the  s t a r t -  
ing p o t e n t i a l  by  200 mV; t h i s  a t t e s t s  to c o n s i d e r a b l e  a d s o r p t i o n  of  the  h y d r o g e n a t i o n  p r o d u c t s .  

S o m e  d i f f e r e n c e s  in the  A E  v a l u e s  a r e  o b s e r v e d  in s e r i e s  I -V,  and the  g r e a t e s t  d i f f e r e n c e  in the  A E  
v a l u e s  in 11 and V (230 and 190 mV,  r e s p e c t i v e l y )  i s  a l s o  a c c o m p a n i e d  by  the  g r e a t e s t  d i f f e r e n c e  in the  r a t e  

of h y d r o g e n a t i o n  (6.7 and 0.5 m l / m i n ,  r e s p e c t i v e l y ) .  

The  r e a s o n  f o r  the  d i f f e r e n t  a d s o r b a b i l i t y  of I - V I  on the c a t a l y s t  s u r f a c e  m a y  be  the  e l e c t r o n i c  e f fec t  

of the s u b s t i t u e n t  in the  4 p o s i t i o n  and s t e r i c  f a c t o r s .  

I t  i s  known tha t  the  s u r f a c e  of R a n e y  n i c k e l  is  n e g a t i v e l y  c h a r g e d [ 1 5 ] , a n d  a m o l e c u l e  of s u b s t a n c e  u n -  
d e r g o i n g  h y d r o g e n a t i o n  should  t h e r e f o r e  b e  a d s o r b e d a t  the  e x p e n s e  of a t o m s  wi th  a r e d u c e d  e l e c t r o n  d e n -  
s i t y .  T h e n i t r o g e n  and c a r b o n  a t o m s  in the  1, 2, 3, and 5 p o s i t i o n s  of  the  h e t e r o r i n g  a r e  a t o m s  of th i s  s o r t  
in  t he  3 , 5 - D O P  m o l e c u l e .  P r o c e e d i n g  f r o m  th i s ,  i t  c an  b e  a s s u m e d  that  a l k y l  s u b s t i t u e n t s  in the  4 p o s i t i o n  
b y  r e d u c i n g  6 + on C 3 and C 5 p r o m o t e  a d e c r e a s e  in a d s o r p t i o n  due to  the  /~ -d i c a rbony l  p o r t i o n  of the  m o l e -  
cu le .  The  l a t t e r  should  l e a d  to an  i n c r e a s e  in t h e  r a t e  of h y d r o g e n o l y s i s  a s  c o m p a r e d  with  4 - u n s u b s t i t u t e d  
3 , 5 - D O P  (1) o r  3 , 5 - D O P  wi th  an  e l e c t r o n - a c c e p t o r  s u b s t i t u e n t  in the  4 p o s i t i o n  (VD. S i m i l a r l y ,  a pheny l  
s u b s t i t u e n t  in  the  4 pos i t i on ,  by  i n c r e a s i n g  8 + on C 3 and Cs, p r o m o t e s  i n t e n s i f i c a t i o n  of  a d s o r p t i o n  due  to 
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Fig. 1. Kinetic and potential curves of the hydrogenation of I-VI 
in100 ml of 96% ethanol at30~ i) I; 2) II; 3) HI; 4) IV; 5) V; 
6) VI. 

Fig. 2. UV spect ra  of n-i: 1) in 0.1 NHClin96% ethanol; 2)in96% 
ethanol; 3) in 0.001 N KOH in 96% ethanol; 4) in heptane; 5) in 
hep tane -abso lu te  ethanol (10 : 1); 6) in hep tane -abso lu te  ethanol 
(1 : 1); 7) in absolute ethanol. 

the f l-dicarbonyl portion of the molecule; this should lead to a decrease  in the rate  of hydrogenation as com-  
pared with 4-unsubsti tuted (I) or  4-a lkyl-subst i tu ted (H-IV) compounds. These assumptions a re  in good 
agreement  with the experimental  data. 

In o rde r  to make a theoret ical  ver if icat ion of the assumpt ion  regarding the electronic effect of sub- 
stituents, we ca lcula tedmolecules  of I, II, and VI with the Hiiekel ~ -e l ec t ron  approximation. The calcula-  
tion was made for  the k e t o - e n o l  form, since, according to the UV~spectroscopic data (Fig. 2), I-VI in eth- 
anol exist in the k e t o - e n o l  form, stabilized by interaction with the solvent and apparently part ial ly ionized. 

As seen f rom the data presented in Table 2, while the charges on the a toms of N - N g r o u p s  in I, II, and 
VI a re  a lmost  identical, the e lec t ron deficit on C 3 and C 5 increases  in the ser ies  H, I, and VI; a decrease  in 
the rate  of hydrogenolysis  in this same o rde r  is also observed.  

F r o m  the point of view of s te r ic  hindrance, atkyl substituents in the 4 position should hinder adsorp-  
tion of a molecule due to a dec rease  in the interaction with the catalyst  surface of both the /~-dicarbonyl 
and (to a l e s s e r  degree) hydrazine f ragments .  Moreover ,  a methyl  substituent in the 4 position should in- 
t e r f e re  with adsorption due to the hydrazine fragment  of the molecule to a l e s se r  extent than benzyi, butyl, 
and isoamyl substituents.  This may  also explain the g r ea t e r  ra te  of hydrogenation of II as compared with 
III-V. The re la t ively low rate of hydrogenation of I is explained by intensification of adsorption due to the 
f i-dicarbonyl fragment,  which is promoted by the absence of a substituent in the 4 position. The cons ider -  
ably higher  (than in other  3,5-DOP) adsorption of VI is favored not only by the e l ec t ron-accep to r  charac te r  
of the phenyl group in the 4 position but also by its coplanari ty with the plane of the heteroring;  this is 
c lear ly  seen on examination of a molecular  model of this compound. 

Replacement of phenyl groups in the 1 and 2 position by alkyl groups should, by reducing 6 + on the 
nitrogen atoms,  dec rea se  the interaction of them with the catalyst  surface and lead to a dec rease  in the rate 
of hydrogenation. In fact, 4 -benzy l - l , 2 -d ime thy l -3 ,5 -DOP (VII), in contras t  to V, causes  a shift in the ca t -  
alyst  potential by only 110 mV and is not hydrogenated at 30 ~ (Table 1). Hydrogenolysis  occurs  only when 
an ethanol solution of VII is refluxed with excess catalyst .  At the same time, introduction of strong e lec-  
t ron acceptors  - sulfamide groups - into the phenyl radica ls  of IH causes an intensification of adsorption 
(AE=255 mV), which leads to hindrance of the hydrogenation. 

4,4-Disubsti tuted (IX, X) and 1,4,4-tr isubst i tuted 3,5-DOP (XI), which a re  capable of l a c t i m - l a c t a m  
tautomeriza t ion (Table 1), exist in the dicarbonyl  form in ethanol solution, judging f rom the spectra l  data 
[16]. Compounds IX and X, which do not contain substituents in the i and 2 positions, a re  not hydrogenated 
at 20-50 ~ and hydrogenolysis  of the N--N bond was observed only when ethanol solutions of these compounds 
were  reftuxed in the p resence  of catalyst .  Introduction of a phenyl group into the i position of IX promotes  
the reaction: at 50 ~ XI is hydrogenated, although at a very low rate .  The dec rease  in the ra te  of hydrogen-  
ation associa ted with the dec rea se  in the adsorption of these compounds as compared with I and VI is ap- 
parent ly  due to s te r ic  hindrance created by the two substituents in the 4 position and also by a reduction in 
6 + on the nitrogen atom because of the absence of phenyl groups. 
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Fig .  3. UV s p e c t r a  of Xlll: 1) in 96% ethanol; 2) in 0.001 N KOH 
solution in 96% ethanol; 3) in 0.1 N HC1 in 96% ethanol. 

Fig.  4. Kinetic and potent ia l  cu rves  of hydrogenat ion of 3.25 mmole  
of III  at  30~ in the p r e s e n c e  of 4 g of Raney nickel in 100 ml  of 
solvent: 1) i n b e n z e n e - a b s o l u t e  ethanol (3 : 1); 2) in absolute  ethanol; 
3) in 96% ethanol; 4) in 80% ethanol. 

Compounds XII-XIV, which a r e  s imul taneous ly  capable  of k e t o - e n o l  and l a c t i m - l a c t a m t a u t o m e r i z a -  
tion, exis t  in the k e t o - e n o l  f o r m  in ethanol solution, according to the spec t r a l  data (Fig. 3). 1 -Pheny l -3 ,5 -  
DOP (XII) i s  hydrogenated at the highest  ra te :  ~ 2 m l / m i n  (Table 1). Replacement  of the hydrogen in the 
4 posi t ion by a phenyl group  i n c r e a s e s  adsorpt ion  and sharp ly  r e t a r d s  the reac t ion  ra te :  XIII  is hydrogen-  
ated only at 50 ~ at a r a t e  of ~ 0.6 m l / m i n ,  and b E  in this case  inc reases  f rom 155 to 225 mV. 

Thus the introduction of a phenyl group into the 4 posit ion of XII leads to an intensif icat ion of the ad-  
sorbabi l i ty  and a d e c r e a s e  in the r a t e  of hydrogenation,  just  as in the case  of the introduction of a phenyl 
group into the 4 posi t ion of I, 

Since s t e r i c  hindrance to approach  o f t h e f l - d i e a r b o n y l f r a g m e n t  in XIV to the ca ta lys t  su r face  is l ess  
than in IX, the b E  value of this compound is a l so  higher  (145 and 90 mV, respec t ive ly ) .  However ,  the in- 
c r e a s e  in the adsorpt ion by the ~-d icarbonyl  f ragment  does not p romote  an i nc rea se  in the r a t e  of hydro-  
genolys is .  The cons iderable  i n c r e a s e  in the r a t e  of hydrogenat ion and the b E  value on pass ing f r o m  1,4,4- 
t r i subs t i tu ted  3 ,5-DOP (XI) to 1-monosubst i tu ted  compound XII is evidence that two subst i tuents  in the 4 
posi t ion hinder  adsorpt ion  of the molecule .  The change in the ra te  of hydrogenat ion as a function of the num-  
ber ,  posit ion,  and c h a r a c t e r  of the subst i tuents  is a ssoc ia ted  with the change in the l imit ing step under  the 
conditions used for  the hydrogenation.  In ascer ta in ing  the effect  of the reac t ion  conditions on the r a t e  of 
hydrogenolys is  of the N - N  bond of butadione by ca r ry ing  out expe r imen t s  with d i f ferent  amounts  of the l a t -  
ter ,  it was found that the reac t ion  ra t e  and the AE value inc rease  with increas ing  concentrat ion of substance  
undergoing hydrogenation.  An investigation of the effect of the solvent made  it poss ib le  to es tab l i sh  that 
the r a t e  of hydrogenolys is  i nc rea se s  with dec reas ing  solubil i ty of the subs tance  undergoing hydrogenation* 
in the order :  DMF ( benzene - -abso lu te  ethanol (3 : 1) < absolute  ethanol< 96% ethanol< 80% ethanol (Fig. 4). 
In DM:F, in which the solubili ty is g rea t e s t ,  hydrogenat ion does not p roceed  at all  at 30 ~ The inc rease  in 
the reac t ion  ra t e  in aqueous ethanol cannot be explained by an inc rease  in the hydrogen concentra t ion on 
the ca ta lys t  sur face ,  since the solubil i ty of hydrogen in w a t e r  is l e s s  than in ethanol [17]. In all  ca ses  in- 
volving an i nc rea se  in the r a t e  of hydrogenation,  the change in the coefficient of par t i t ion of butadione be -  
tween the solvent and ca ta lys t  in favor  of the l a t t e r -  the so -ca l l ed  "sal t ing.out"  effect  of the solvent  [17] - 
apparerCly plays  the dec is ive  role .  The reac t ion  ra t e  i n c r e a s e s  as  the t e m p e r a t u r e  r i ses ,  while the shift  
in the ca ta lys t  potent ial  d e c r e a s e s .  

The inc rease  in the reac t ion  r a t e  as the concentra t ion of the subs tance  undergoing hydrogenat ion in- 
c r e a s e s  and its solubili ty d e c r e a s e s  and the dec r ea se  in AE as  the butadione concentra t ion d e c r e a s e s  make  
it poss ib le  to suppose that the l imit ing step in the hydrogenat ion of butadione and its homologs  under  the 
given conditions is act ivat ion of the substance  undergoing hydrogenation.  On the o ther  hand, s ince a AE 

* The solubi l i t ies  of HI in g r a m s  p e r  100 m l  of solvent a r e  as  follows: DMF 80.0, benzene 50.0, absolute  
ethanol 3.92, 70% ethanol 0.85, wa t e r  0.02. 
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value of 320 mV is c h a r a c t e r i s t i c  fo r  VI, in this case  hydrogenat ion is apparent ly  l imited by act ivat ion of 
hydrogen r a the r  than by act ivat ion of the compound undergoing hydrogenation,  since, according  to the data 
in [17], the Raney nickel  sur face  is devoid of hydrogen when AE is 300 inV. 

Hydrogenolys i s  of the N - N  bond of XVI-XVIII  was  not observed  under  the conditions of the hydrogen-  
ation of 3,5-DOP. The d i f ference  in the A E values  induced by these  compounds is ex t r eme ly  significant.  
While t e t r a - subs t i t u t ed  XVIII shifts  the ca ta lys t  potential  by only 40 mV, which indicates  ve ry  weak a d s o r p -  
tion of the subs t ancebeeause  of s t e r i c  hindrance,  XVI and XVII, which a r e  capable  of k e t o - e n o l  t a u t o m e r i z a -  
tion, shift  the ca ta lys t  potent ia l  by 330-335 mV, i.e., they a r e  adsorbed ve ry  strongly,  displacing all  of the 
hydrogen f r o m t h e  ca ta lys t  su r face .  This  is apparen t ly  a consequence of the cons iderable  inc rease  in the e l ec -  
t ron deficit  on the ni t rogen a tom c rea ted  by the second malonyl  res idue .  

The authors  s ince re ly  thank Candidates of Chemical  Sciences  I. I. Bate and G. A. Mironova  and Doctor  
of Technical Sciences A. A. Abramzon for their valuable advice. 

EXPERIMENTAL 

The hydrogenation was accomplished in a thermostated flask equipped with a stirrer and an adapter 
with a platinum electrode and a comparison electrode (a saturated calomel electrode), an adapter with a 
funnel for introduction of substances, and a device for selection of catalyzate samples during the reaction. 
The catalyst potential was measured with respect to a compensated scheme relative to the comparison elec- 
trode. The Raney nickel was prepared under standard conditions [18] immediately prior to each experiment. 
The conditions for hydrogenation of III, under which dissolving of hydrogen and diffusion of the reaction com- 
ponents do not limit the process, were determined by a change in the amount of catalyst and stirring rate, 
and all of the experiments were subsequently carried out with 3.25 mmole of substance to be hydrogenated 
and 4 g of catalyst in I00 rnl of 96% ethanol at a stirring rate of 300 rpm at 20 to 50 ~ The hydrogen-con- 
sumption curve coincided with the curve of the decrease in butadione concentration in the catalyzate (de- 
termined spectrophotometrically), in connection with which the rate of hydrogenation in other cases was 
determined from the hydrogen consumption. The reprodueibility of the kinetic curve was estimated by sta- 
tistical treatment (the probable relative error was • 8.8%). The catalyzate composition was established by 
means of thin-layer chromatography (TLC), and the reaction products (in all cases, the corresponding am- 
ides of malonic acid, obtained in 80-90% yields) after isolation were identified on the basis of elementary 
analysis, UV and IR spectroscopy, and comparison with authentic substances. 

The conditions for chromatography on activity-If aluminum oxide were as follows (starting compound, 
solvent system, Rf �9 100 of the starting substance; R/�9 100 of the hydrogenation product, and reference to 
its p repara t ion) :  II,* e t h a n o l - c h l o r o f o r m  (1 : 2), 65, 83 [20]; IV, b e n z e n e - c h l o r o f o r m  (3 : 1), 12, 42 [21]; 
XI,* b e n z e n e - c h l o r o f o r m  (5: 1), 6, 19 [22]; XII, e t haao l -25% ammonia  (15:2), 16, 77 [23]; XIII,* e t h a n o l -  
ch lo ro fo rm (1 : 2), 15, 90. The conditions for  ch romatography  of I, III, V, VI, and the i r  hydrogenat ion p rod-  
ucts  we re  desc r ibed  in [21. 

1 ,2 -Dimethy l -4 -benzy l -3 ,5 -d ioxopyrazo l id ine  (VII). A 0.761-g (3.25 mmole)  sample  of 1 ,2 -d imethyl -  
4 -benzy l idene -3 ,5 -DOP [19] was hydrogenated in the p r e s e n c e  of 4 g of Raney nickel  in 100 m l  of 96% eth-  
anol at 30 ~ fo r  30 min.  The ca ta lys t  was separa ted ,  and the alcohol was r emoved  by dist i l lat ion to give a 
liquid res idue ,  which began to c rys t a l l i ze  on standing in a i r  to give 0.4 g (53%) of a product  with mp 59- 
63 ~ (softens at 55~ The product  was quite soluble in organic  solvents .  IR spec t rum,  u, cm- l :  1742, 1700, 
1611, 1586, 1332, 1270, and 1212. UV spec t rum:  ~ 'max  258 nm, log e4.04.  Found: N 12.8%. C12H14N202. 
Calculated: N 13.2%. 

Benzylmalonic  Acid N ,N ' -Dime thy lamide  (XV, R l = R 2 = CH~, R 3 =H, R 4 = C~HsCI-I2). A mix tu re  of 0.3 g 
(1.3 mmole)  of VII and 3 g of Raney nickel  in 30 ml  of 96% ethanol was ref luxed for  5 h. The ca ta lys t  was 
r emoved  by f i l t rat ion,  and the alcohol was r emoved  by dis t i l la t ion to give 0.2 g (67%) of a substance with 
mp 183-184 ~ (from ethanol).  IR spec t rum,  v, cm- l :  1687, 1658, 1600, 1550, 1500, 1325, and 1280. UV spec-  
t rum:  A . m a x 2 4 5 n m  , l og~4 .11 .  Found: N12.2%. C12H16N202 . Calculated: N12.8%. 

Phenylmalonic  Acid Anilide (XV, 1% 2 =R 3= C6H5, R 1 =R ~ =I-I). A mix tu r e  of 0.25 g (1 re_mole) of XIII  and 
4 g of Raney nickel  in 50 m l  of 96% ethanol was ref luxed four 1.5 h. The ca ta lys t  was r emoved  by f i l t rat ion,  
and the alcohol was pa r t i a l l y  r em oved  by dis t i l la t ion to give 0.23 g (92%) of a c rys ta l l ine  p rec ip i t a te  with 
mp 184-185 ~ IR spec t rum,  v, era- l :  1673, 1555, 1496, 1416, 1350, 1307, 1260. UV spec t rum,  A. max, nm 
(log~): 260 (2.26), 290 (1.47). Found: N l l . 2 % .  CIsHi4N202. Calculated: N l l .0%.  

�9 Activity-I[  a luminum oxide co~a in ing  2% CH3COOH was used.  
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