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XXI.* PRODUCTS OF THE REACTION OF 4 -ARYLIDENE-1 ,2 -DIPH~NYL-  

3,5-DIOXYPYRAZOLIDINES WITH ALKOXIDES AND ALKYLATION OF THEM 

B .  L .  M o l d a v e r  a n d  M .  E .  A r o n z o n  UDC 547.775 

Sodium alkoxides read i ly  add to the exocycl ic  double bond of va r ious ly  subst i tu ted 4 -benzy l -  
idene der iva t ives  of 1 ,2-d iphenyl -3 ,5-d ioxopyrazol id ine  to give the sodium sa l t s  of 4-{1- 
a lkoxybenzy l ) - l ,2 -d iphenyl -3 ,5 -d ioxopyrazo l id ines ,  the methylat ion of which leads to 4-  
me thy l -4 - (1 -a lkoxy-benzy l ) - l , 2 -d ipheny l -3 ,5 -d ioxopyrazo l id ines .  This conf i rms  the p r e -  
v iously  e x p r e s s e d  assumpt ion  that  the r e a s o n  for  the s tab i l i ty  of the N - N  bond and the exo-  
cycl ic  double bond of 4 -benzy l idene- l ,2 -d ipheny l -3 ,5 -d ioxopyrazo l id ine  in alkaline media  
with r e s p e c t  to ca ta ly t ic  hydrogenolys is  is the format ion  under  these  conditions of a s table  
enolate .  

We have p rev ious ly  e x p r e s s e d  the assumpt ion  [2] that  the r e a s o n  for  the r e s i s t a n c e  of the N - N  bond 
and the exocycl ic  double bond of 4 -a ry l idene - l , 2 -d ipheny l -3 ,5 -d ioxopyrazo l id ines  in ethanol containing KOH 
to cata lyt ic  hydrogenolys is  is the addition of a hydroxyl  group to the exocycl ic  double bond to give s tab le  
enolate anions [3]. This s o r t  of d i rec t ion of the reac t ion  might have been expected consider ing the abil i ty 
of these  compounds [4] to add var ious  nucleophilic reagents  to the exocycl ic  double bond. The c h a r a c t e r  of 
the UV s p e c t r a  of 4-benzyl idene der iva t ives  in alkal ine ethanol [2, 5] was also in a g r e e m e n t  with the in- 
dicated assumpt ion .  However ,  the products  of the addition of alkal i  o r  alkoxide to 4-benzyl idenedioxo-  
pyrazol id ines  were  not isolated.  The p repa ra t ion  and some  p rope r t i e s  of compounds of this s o r t  a re  de-  

s c r i b e d  in the p r e s e n t  pape r .  

gno l  sa l t s  (V-X, Table 1), which can be isola ted in quanti tat ive yield by the addition of excess  ab-  
solute e ther ,  a r e  fo rmed  in the reac t ion  of 4-benzyl idene  der iva t ive  I and its subst i tu ted de r iva t ives  (H-IV) 
with an equ imolecu la r  amount  of sodium alkoxide in the cor responding  absolute alcohol (methanol,  ethanol, 
and butanol).  

R O N_C6H5 

I - IV  

I R=C6Hs, R'~H; 

0 

Na + OAIk 

V-X X l -  XIV 

11 R=p-O2NC6H4, R'=H; Ill R~p-CH3OC6H 4, R'=H; IV R=R':C61t s 

The IR s p e c t r a  of V-X a re  in good a g r e e m e n t  with the s t r u c t u r e  ass igned  to them.  An absorpt ion  
band with a ma x i m um  at 1665-1675 cm -~ of medium or  weak intensi ty  and an intense b road  band with 
m a x i m a  at 1610 and 1580 c m  -t a r e  obse rved  in the s p e c t r a  of the addition products  in place  of the c h a r a c -  
t e r i s t i c  [for the s ta r t ing  dioxopyrazol idines  (I-IV)] dicarbonyl  doublet  with m a x i m a  at 1680-1720 cm - l .  The 
posi t ion of the absorp t ion  m a x i m a  is a lmos t  the s a m e  as in the IR s p e c t r u m  of the po ta s s ium sa l t  of 4-  
bu ty l - l , 2 -d ipheny l -3 ,5 -d ioxopyrazo l id ine  (1664, 1596, and 1570 cm- t ) ;  this is additional proof  in favor  of 
the chelate  anion s t r u c t u r e  of V-X.  The s ignal  of a s ingle  benzyl proton (s -H)  is obse rved  in the PMR 
s p e c t r a  of V-VII  at 5 5.26-5.40 ppm, along with the s ignals  of the protons of-the cor responding  alkoxy 
groups (Table 2). 

* See [I] for communication XX. 
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TABLE 1. C h a r a c t e r i s t i c s  of the Products  of the Addition of Sodium 
Aikoxides to 4 -Ary l idene - l ,2 -d ipheny l -3 ,5 -d ioxopyrazo l id ines  

Com-[. " '"[ . . . .  " ' :  , N,% m spectrum, 
l ~t~d R R; Ark Empirical for- found eale, cm.X 

nmla ' I 

v 
Vl 

VII 
VlIl 

IX 
X 

C~5 
C~H5 
C6H5 
CsH4NO~-p 

3,4-(CHsO)2C6H3 
C6H5 

CHa IC~H1.N~OaNa 7,4: 
i C,,Hs /C 2~"t~lbl'~:O#N a 7.0 

C4H~ IC~H~N2OaNa 6,4 
CH~ 9,8 I C2sHlsN3OaNa b 

"C~sH~N~OvNa 5,9 H CH: C.H~N,O3Na 6,0 C6Hs 

7,1 t580, 1610, 1675 
6,9 1580, 1610, 1670 
6,4 1585, 1610, 1665 
9,5 1346, 1528, 1585, 

1605, 1667 
6,2 1585, 1605, 1665 
6,0 1580, 1608, 1670 

TABLE 2. PMR Spect ra  (in 6 units) of ' the Protons  of the Products  
of the Addition of Alkoxides to 4 -Ary l idene - l , 2 -d ipheny l -3 ,5 -d ioxo -  
pyrazol id ines  and of the Alkylation Produc t s  (XI-XIV) 

z" 
, % i= 
.i C o m -  p ~  

V 
VI 

VII 
Xt 

XII 
XIII 
XIV 

Recording coriditiom* 

CDaOD,, HMDS 100 MHzF 
CD3OD,': HMDS t00 :MHz; 
CD.~OD~;)'HM,_DS. 100 MHz / 
CC[4,,HNIDS 5(l M H z ;  
CCb, "T1VIB 60 MHz~.- 
CCh. TMS 40 MHg==. 
CDCI~HMD S -B0 MHzl 

8. ppm 

(z-H 4-CHa 

1,17 
1,26 
1,31 
1,31 

5,26 
5,37 
5,40 
4;37 
4,56 
4,45 
4,72 

OAlk 

3,37 
3,57; t,21 
3,50; 1,6; 0;91 
3,04 
3,17 
3,27 t 
3,31; 1,02 

*Abbrevia t ions :  HMDS is hexamethyldis i loxane,  and TMS is t e t r a -  
methyls  i tane.  

The s ignals  of the methoxy groups in (CH30)2C6H~ a re  obse rved  at  
3.91 and 3.79 ppm.  

In o rde r  to obtain neut ra l  compounds containing an alkoxy group fixed in the a -pos i t i on ,  we studied 
the alkylat ion of pyrazol id ines  I-IV in ethanol in the p r e s e n c e  of sodium methoxide.  4 - M e t h y l - 4 - ( 1 - m e t h -  
oxybenzy l ) - l ,2 -d iphenyl -3 ,5 -d ioxopyrazo l id ine  (XI) was isola ted in 47~c yield f rom the reac t ion  of methyl  
iodide with I .  Alkylation products  of the s a m e  s t r u c t u r e  (XII, XIII) a re  also fo rmed with II and III, but the 
yields a re  low (8-13%), and a la rge  pa r t  of the s ta r t ing  m a t e r i a l s  a re  r e c o v e r e d .  In the case  of IV, no 
alkylat ion product  at all  could be isola ted.  Steric  fac tors  apparent ly  play a substant ia l  ro le  in the a lkyla-  
tion of I-IV,  as indicated by the negat ive resu l t s  of alkylation with other  bulkier  (than methyl  iodide) alkyl 
ha l ides ,  pa r t i cu l a r ly  ethyl iodide, propyl  iodide, and butyl b r o m i d e .  Alkylation product  XIV containing an 
ethoxy group in the a -pos i t ion  was also obtained when sodium methoxide was rep laced  by sodium ethoxide 
in the ca se  of II.  

A doublet with m a x i m a  at 1750-1 765 and 1710-1730 cm -~ , which is cha rac t e r i s t i c  for  the f l -d icarbonyl  
fo rm of 3 ,5-dioxopyrazol id ines ,  is obse rved  in the IR s p e c t r a  of XI-XIV. 

The absorp t ion  m a x i m u m  in the UV s p e c t r a  of all  of the compounds is a t  238 nm and does not change 
its posi t ion on pass ing  f rom neut ra l  to acidic or  alkaline media .  The PMR s p e c t r a  of XI-XIV (Table 2) also 
con f i rm  the i r  s t r u c t u r e s .  

Thus the data obtained conf i rm the p rev ious ly  e x p r e s s e d  assumpt ion  that  the r e a son  for  the r e s i s t a n c e  
of 4 -a ry l idene - l , 2 -d ipheny l -3 ,5 -d ioxopyrazo l id ines  in alkaline media  to catalyt ic  hydrogenat ion is the f o r m -  
ation of a s tab le  enolate under  these  condit ions.  

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

The UV s p e c t r a  were  r eco rded  as p rev ious ly  indicated in [2]. The IR s p e c t r a  of suspensions  in 
m i n e r a l  oil were  r eco rded  with a UR-10 s p e c t r o m e t e r .  

Sodium Salts of 4 - (1-Alkoxybenzyl ) - l ,2 -d iphenyl -3 ,5 -d ioxopyrazo l id ines  (V-X, Tables  1 and 2). An 
equimolecu la r  amount  of I - IV was added to a f resh ly  p r e p a r e d  solution of sodium alkoxide in the min imum 
amount of the cor responding  alcohol,  and the mix ture  was s t i r r e d  in the cold until a co lo r l e s s  solution had 
fo rmed .  An excess  of absolute e the r  was then added, and the finely c rys ta l l ine  p rec ip i ta te  was r emoved  by 
f i l t ra t ion and dr ied .  The yield was c lose  to quanti tat ive.  



4-Methyl-4- (1-methoxybenzyl)-l,2-diphenyl-3,5-dioxopyrazolidine (XI). A 1.7 g (0.005 mole) s ample 
of I was added to 20 ml of freshly prepared 1% solution of sodium methoxide in absolute methanol, and 7.1 g 
(0.05 mole) of methyl iodide was added. The mixture was s tored in a dark place for 4 days, after which it 
was diluted with water and extracted wifh ether.  Acidification of the aqueous solution yielded 0.74 g (42%) 
of starting I with mp 163-164 ~ The ether extract  was washed successively with a weak alkali solution and 
water until it was neutral, and it was then dried with anhydrous sodium sulfate and evaporated to dryness.  
Recrystallization of the residue from aqueous methanol gave 0.9 g (47~c) of a colorless crystalline sub- 
stance with mp 127-128 ~ and R f  0.59 [activity II aluminum oxide, ch loroform-benzene  (3:1)]; development 
in UV light. UV spectrum (neutral, acid, and alkaline solutions in ethanol)- ~max 238 nm (log r 4.30). IR 
spectrum. 1750, 1711, 1600 cm -1. Found, %. C 74.7; H 5.9; N 7.4. C24H2~N203. Calculated, %: C 74.8; H 
5.5; N 7.3. 

4-Methyl-4- (1-methoxy-4:nitrobenzyl)-l ,2-diphenyl-3,5-dioxopyrazolidine (XII). This compound was 
obtained as in the preceding experiment in 8% yield ( 8 ~  of the starting II was recovered).  The colorless 
product had mp 159-160 ~ (from aqueous methanol) and Rf  0.59 [Silufol, petroleum e t h e r - c h l o r o f o r m -  
methanol (9 :4 :1) ] .  UV spectrum (neutral, acid, and alkaline solutions in ethanol): ~max 238 nm (logr 4.25). 
IRspect rum:  1755 ,1722 ,1600 ,1530cm -1. Found,%.. N9.6.  C24H21N30~. Calculated,~c: N9.8.  

4-Methyl-4-(1-methoxyveratryl)-l ,2-diphenyl-3,5-dioxopyrazolidine (XIII). This compound was ob- 
tained in 13% yield (85% of the starting III was recovered) by the method used to prepare XI. The light- 
yellow crystall ine product had mp 156-157 ~ {from methanol) and R f  0.12 [alkaline aluminum oxide, benzene-  
chloroform (13:2)]. UV spectrum (neutral, acid, and alkaline solutions in ethanol): ~ max 238 nm (log r 
4.3). IR spectrum: 1758, 1732, 1600 cm -1. Found, %: C 69.9; H 6.4; N 6.4. C26H26N205. Calculated, ~: 
C 69.9; H 5.9; N 6.3. 

4:Methyl-4-(1-ethoxy-4-nitrobenzyl)-l ,2-diphenyl-3,5-dioxopyrazolidine (XIV). This compound was 
obtained in 30% yield by the method used to prepare XII, except that sodium ethoxide in ethanol was used. 
The colorless crystal l ine product had mp 133-134 ~ and Rf 0.76 [Silufol, petroleum e t h e r - c h l o r o f o r m -  
methanol (9-4 :1) ] .  Found, %. N 9.8. C2~H23N30 ~. Calculated, ~: N 9.5. UV spectrum (neutral, acid, and 
alkaline solutions in ethanol).. Amax 238 nm (log e 4.26). IR spectrum- 1764, 1730, 1600, 1530 cm -~. 
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