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The ethyl ester of oxalic acid ptperylhydrazide has been synthesized, 
and its reactions with organomagnesium compounds investigated. The 
piperylhydrazi.des of diary1-, dialkyl-, and dithienylglycolic acids 
have been obtained, and their prope~tes examined. The IR and UV 
spectra of the compounds obtained, and the spectra of the halochromic 
salts and the basicity of the diaryl- and dithienylglycolic piperylhy- 
drazides, were studied. 

F i p e r y l a e e t y l  d e r i v a t i v e s  of  d i a r y l -  and d i a l k y l -  
g l y e o l i c  p h e n y l h y d r a z i d e s  h a v e  b e e n  i n v e s t i g a t e d  p r e -  
v i o u s l y  [2], The  p r e s e n t  i n v e s t i g a t i o n  w a s  u n d e r t a k e n  
in o r d e r  to s tudy  the  e f f ec t s  of  the  p i p e r y l  g roup  in 
h y d r a z i d e s  of  t h e s e  a c i d s .  The  d i s u b s t i t u t e d  g l y c o l i e  
p i p e r y l h y d r a z i d e s  w e r e  s y n t h e s i z e d  by r e a c t i o n  of the  
ethyl  e s t e r  of  oxa l i c  ac id  p i p e r y l h y d r a z i d e  wi th  o r g a n o -  
m a g n e s i u m  c o m p o u n d s  [3], a s  fo l lows :  

O_NHCOCOOC2H ~ + 2 R~gX ~_NHCOC(OH)R 2 

R=Ar, a-C4HsS, Alk 

The ethyl ester of oxalic acid piperylhydrazide was 
obtained by reaction of piperylhydrazine with diethyl 
oxalate in alcoholic solution. The reaction of the ester 
with the organo-magnesium compounds proceeded 
smoothly to give the disubstituted glycolie piperylhy- 
drazides in good yield. The reaction with ~-thienyl- 
magnesium iodide also gave the dithienylglycolic pi- 
perylhydrazides, as in the reaction of this magnesium 
derivative with the ethyl esters of unsymmetrically 
disubstituted oxalic acid hydrazides [4], but in contrast 
to the ethyl esters of oxalic acid hydrazides, which 

* F o r  p a r t  LI, s e e  [1]. 

g i v e  only t h i e n y l g i y o x y l i e  ac id  h y d r a z i d e s .  The  p i p e r -  
y l h y d r a z i d e s  ob ta ined  a r e  shown in Tab le  1. They  a r e  
c o l o r l e s s ,  c r y s t a l l i n e  compounds ,  so lub le  in o r g a n i c  
s o l v e n t s ;  t he  d i a l k y l g l y e o l i c  p i p e r y l h y d r a z i d e s  a r e  
so lub le  in w a t e r .  

The  IR s p e c t r a  (F ig .  1) of the  p i p e r y l h y d r a z i d e s  in 
so lu t ion  show bands  at  3612-3617  a m  -1, c o r r e s p o n d i n g  
to the  f r e e  OH group,  and bands  at 3424-3431  e m  -1 
a t t r i b u t e d  to the  v a l e n c y  s t r e t c h i n g  of t he  NH group .  
In the  s p e c t r a  of the  d i a r y l -  and d i a l k y l g l y e o l i c  p i p e r -  
y l h y d r a z i d e s ,  a s  a l so  in the  s i m i l a r  f i - a l k y l - f i - a r y l -  
h y d r a z i d e s  [5], bands  a r e  o b s e r v e d  at  3312-3330  c m  -1 
as  a r e s u l t  of  t he  p a r t i c i p a t i o n  of t he  h y d r o x y l  g r o u p s  
in  h y d r o g e n  bonding .  Bands  of t h i s  f r e q u e n c y  a r e  seen  
in the  c o m p o u n d s  in q u e s t i o n  in  t he  so l id  s t a t e  a l so ,  
t h e i r  i n t e n s i t y  b e i n g  dependen t  on the  n a t u r e  of the  
s u b s t i t u e n t  on the  e a r b o n y l  c a r b o n .  In c r y s t a l s ,  as  a 
r e s u l t  of the  f o r m a t i o n  of new h y d r o g e n  bonds ,  the  
f r e q u e n c y  of the  bands  i s  r e d u c e d ,  and t h e i r  pos i t i ons  
change .  T h e  a m i d e - I  band  o c c u r s  in so lu t ion  at  a f r e -  
quency  of 1695-1700 e m  -1, wh i l e  in the  c r y s t a l l i n e  
f o r m  i t s  f r e q u e n c y  is  r e d u c e d  to 1655-1670  c m  -~ as  a 
r e s u l t  of the  i n v o l v e m e n t  of t he  c a r b o n y i  g roup  in i n -  
t e r m o l e c u l a r  h y d r o g e n  bonding .  In t he  s p e c t r a  of II, 
IV, VIII, and XII, the  a m i d e - I I  band i s  o b s e r v e d  at 
1536-1546  c m  - i .  The a m i d e - I I I  band [6] in  p i p e r y l -  
h y d r a z i d e s  has  a f r e q u e n c y  of  1254-1270  e m  -1. The  
C- -OH v a l e n c y  s t r e t c h i n g  band [7] in t he  p i p e r y l h y d r a -  
z ide s  has  a f r e q u e n c y  wh ich  i s  dependen t  on the  n a t u r e  
of  the  subs t i t uen t  on the  e a r b o n y l  c a r b o n .  In XII i t  i s  
1150 e m  -1, and on r e p l a c i n g  an a lky l  by  an a r y l  g roup ,  
t he  f r e q u e n c y  f a l l s  [7] and, as  we h a v e f o u n d p r e v i o u s l y  
in a s e r i e s  of h y d r a z i d e s ,  i s  dependen t  on the  n a t u r e  

Tab l e  1 

~N --NHCOC(OH)% 

Com- 
pound ! 

II 
III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 

C6Hs 
m-CH~C6H4 
p-CH3C~H~ 
o-CH~OCsH 4 
m-CHaOC6Ha 
p-CHaOCGH~ 
p-CIC6H4 
c~-C4H3S 
C~.Hs 
n-Call7 
tz-CcH9 
n-C~Hn 
i-CsHn 

Mp, ~ 

18271831 
192--193 
177--178 
136--1371 
49--150 

205--206 
199--200 
152--153 
13~--134 
141--142 
82--83 

I13--I14 
138--i39 

Molecular formula 
N,% I 

- -  [ Yield, 
calcu- % 
ated 

C19H~2N202 
C2~H2~N202 
C21H26N~O2 
C21H~6N204 
CzIH26N204 
C21H2~N204 
C19H2oCI2N202 
C~sH~sN202S2 
CnH22N=02 
CIaH26N=O2 
ClsHa0N=O= 
C17Ha4N202 
C17Ha~N=O2 

found, 

8.83: 8.90 
7.99: 8.01 
7,97: 8.01 
7.29: 7.34 

i 7.59: 7.64 
] 7.59: 7.28 
J 7.19: 7,09 
I 8.46: 8.82 
l 13.28:12.81 

I 1 , 4 9 : 1 1 , 6 7  
i i0.42:JO.08 
i 9.22: 9.15 

9.58: 9.68 

9.03 I 
8.28i 
8.28] 
7.57 
7.57 
7.57 i 
7.39 
8.69 ] 

13.08 
I 1.57 
I0.37 1 
9.39 

, 9,39 

98.1 
99.1 
94.1 
79.8 
94,7 
99.1 
94.7 
93.7 
91,9 
90.1 
88.8 
60.7 
90.8 

Note:  Compounds II, Vl, and X were recrystallized from toluene, XII from benzene, and the re- 
maining compounds from a!eohoL 
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Fig. 1. IR spect ra  of disubstituted glycolic piperylhy- 
drazides (the dashed lines show the spectra  of 0.2% 
solutions in CCI~, in 5 mm layers) ;  1) XII, ~.) II, 

3) VIII, 4) VI, 5) VII, 6) IX, 7) IV. 
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of the  a r y l  group [1]. In the s p e c t r a  of the d i a r y l -  and 
d i th ieny lg lyco l i c  p i p e r y l h y d r a z i d e s ,  the f requency  
vC--  O i s  v a r i a b l e  within the  l i m i t s  1045-1074 cm -1. 
In IV, VII, and VIII, the  p r e s e n c e  of a p - subs t i t ue n t  
r e s u l t s  in the  a p p e a r a n c e  of a band at  820-830 em -1. 

In the  UV reg ion  (Fig .  2), the abso rp t ion  of the  p i -  
p e r y l h y d r a z i d e s  i s  dependent  to a l a r g e  extent  on the 
na tu re  of the  r ad i ca l  on the carbonyI  ca rbon  a tom.  In 
c o n t r a s t  to d ibu ty lg lyco l ic  pheny lhydraz ide  [8], XII 
does  not exhibi t  a max imum,  and a b s o r b s  v e r y  weakly .  
Compound II shows s i m i l a r  behav io r  in c o m p a r i s o n  
with the  c o r r e s p o n d i n g  h y d r a z i d e  [8]. The absorp t ion  
o b s e r v e d  in the d i an i sy lg lyco l i c  p i p e r y l h y d r a z i d e s  de -  
pends on the an i sy l  r e s idue ,  and the s p e c t r a  a r e  r e m -  
in i scen t  of those  of the  c o r r e s p o n d i n g  pheny lhydra -  
z ides  [8, 9]. The s p e c t r u m  of IX r e s e m b l e s  that  of 
thiophene [10]. 
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Fig~ 2. UV s p e c t r a  of d i subs t i tu ted  
glycoI ic  h y d r a z i d e s :  1) XII, 2) II, 

3) IV, 4) V, 5) Vl, 6) VII, 7) IX. 

The d i a r y l -  and d i th ieny lg lyeo l i c  p i p e r y l h y d r a z i d e s  
give co lo red  so lu t ions  in concen t r a t ed  su l fur ic  ac id .  
In o r d e r  to c h a r a c t e r i z e  the  r e su l t i ng  h a l o c h r o m i c  
s a l t s ,  t h e i r  absorp t ion  s p e c t r a  in the  v i s i b l e  reg ion  
(Fig. 3), and their basieity constants, were deter- 
mined. As is also the case with the diarylglycolie ar- 
ylhydrazides [II], the nature of the halochromic ab- 
sorption of the salts of these acids depends on the 

nature of the aryl substituent on the earbonyl carbon 
atom, and the absorption maximum occurs at the same 
wavelength as in the corresponding phenylhydrazides 

[9, ii]. However, in comparison with the latter, in the 
case of the piperylhydrazides the extinction is higher. 
The halochromic salt of IX has two maxima, at 415 nm 
(Ige4.10) and 520 nm (Ige4.50). Its wavelength maxi- 
mum occurs at the same wavelength as that of the salt 
of IV, but its extinction is lower. 

The basicity constants PKR+ were determined spec- 
trophotometrically, by the method [12] previously used 
by one of us and Kostareva [13] to determine this value 
for the arylhydrazides of a series of diarylgiycolic 

ac ids .  The fol lowing equation was  used  to ca lcu la te  
the b a s i c i t y  cons tants  : 

C=pgR+_lg _C~ 
CRo~ 

The ionic concen t ra t ion  CR + was d e t e r m i n e d  by m e a -  
su r ing  the opt ica l  dens i ty  a t  m a x i m u m  absorp t ion .  The 
va lue  of PKR+ was d e t e r m i n e d  g r a p h i c a l l y  f rom the  
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Fig .  3. Spec t ra  of ha loch romic  sa l t s  of d i a r y l -  
and d i th ieny lg lyco l i c  p i p e r y l h y d r a z i d e s :  1) Di-  
p - t o l y l - ,  2) D i - ( p - c h l o r o p h e n y l ) - ,  3). Di-  (o -an i -  
s y l ) - ,  4) D i - ( p - a n i s y l ) - ,  5) Di th ieny lg lyeo l ic  

p i p e r y l h y d r a z i d e .  

r e l a t ionsh ip  of Ig(CR+/CRO H) to C o when lg(CI~+/CROH) = 
= 0. The va lue  of the function C O was taken f rom the 
l i t e r a t u r e  [12] for  t r i a r y l c a r b i n o l s ,  in view of the  c lo se  
r e l a t i o n s h i p  be tween  the l a t t e r  and the compounds un- 
de r  inves t iga t ion .  The r e su I t s  a r e  shown in Fig~ 4 and 
given in Tab le  2. The r e s u l t s  show that  the  h y d r a z i d e s  
d e s c r i b e d  he re  a r e  somewhat  m o r e  bas i c  than the c o r -  
r e spond ing  pheny lhydraz ides  [13]. The b a s i c i t y  i s  d e -  
pendent  on the na tu re  of the subs t i tuent  on the ca rbony l  
carbon ,  and i s  r educed  when the  thienyl  i s  r e p l a c e d  by  
the p -ch lo ropheny l  r a d i c a l .  

*0,4-_0,401' - ~  
-8,4 -S,8 -9,2 -96 -10.0 Co 

Fig~ 4. Graph for the determination 
of PKR+ for the piperylhydrazides. 
1) Dithienyl-, 2) Di-(p-anisyl)gly- 

colic piperylhydrazides. 

EXPERIMENTAL 

Ethyl ester of oxalic pipetylhydrazide (I). A solution of 22.8 g of 
piperylhydrazine (obtained according to [I4], by reduction of N-mtro- 
sopiperidine with zinc dust in acetic acid, in 89.6% yield) in 25 ml of 
alcohol was kept for one day with 39 g of diethyl oxalate. The preci- 
pitate of oxalic piperylhydrazide which separated was filtered off, and 
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I was isolated from the fikrate in 25.0 g (55.5%) yield. It was soluble 
in benzene, toluene, alcohol, and light petroleum. Plates from light 
petroleum, mp 70-71" C. Found, %: N 13.82, 14,27. Calculated for 
CsttlsN~O a, %: N 14.01. 

Table 2 

PKR + Values for  D ia ry l -  
and Di thienylglyeol ic  P i -  

pe ry lhydraz ides  

R !oK R* 

a-C4HaS 
p-CHaOC6H4 
o-CHaOC~H4 
p-CHaCsH4 
p-CICsH4 

---9,28 
--10.05 
--13.48 
--13.87 
--17.41 

Ben~lic ptperylhydraztde (II). To the Grignaxd reagent (from 7.9 g 
of bromobenzene and 1.2 g of magnesium) was added 2.0 g of com- 
pound I. The reaction mixture was heated on the water bath for 30 
rain, and decomposed with a saturated solution of ammonium chlo- 
ride. Compounds III-XlV were obtained similarly. 

The IR spectra were taken (as pastes in vaseline oil, and solutions 
in CC14) on an IKS-14 spentrophotometer with LiF and NaC1 prisms, 
and the UV spectra were recorded on an SF-4 spectrophotometer, in 
alcoholic solution. The halochromic solutions were prepared by adding 
1 ml of an acetic acid solution of the piperylhydrazide, of known con- 
centration, to 9 ml of HzSO4 of varying percentage content. The spec- 
tra of the halochromic solutions were recorded on an SF-10 recording 
spectrophotometer. 
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