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Tolylhydrazides of c~-thienylglyoxylic acid are reacted with Grignard 
reagents, to give a series of hitherto undescribed tolylhydrazides of 
a-aryl-a-(2-thienyl)- and c~-butyl-a-(2-thienyl)glycolic acid and 
their benzoyl derivatives. UV spectra data of the toiylhydrazides given 
are synthesized. A study is made of the IR spectra of a number of aryl- 
hydrazides of a-phenyl-a-(2-thienyl)glycolic acid. 

P h e n y l h y d r a z i d e s  of c~-a ry l -c~- (2 - th ieny l ) -  and c~- 
a l k y l -  c~- (2 - th i eny l )g lyco l i c  ac ids  have p r e v i o u s l y  been  
s y n t h e s i z e d  [2], and found to have  high a n t i s p a s m o d i c  
a c t i v i t y  [3]. To a s c e r t a i n  the ef fec t  of a me thy l  g roup  
at  the r i ng  n i t rogen  a tom on the p r o p e r t i e s  of t h e s e  
compounds ,  the t o l y l h y d r a z i d e s  of the a b o v e - m e n t i o n e d  
a c i d s  (Table  1) w e r e  s y n t h e s i z e d  f r o m  the t o l y l h y d r a -  
z ides  of c~- th ienylglyoxyl ic  a c id  [4], the equat ion be ing  

CFI3 BTMRO 

+ H20 
-~g(OH)Br 

R 

CH 3 

=C~Hs, p-CH3C6H4, o-CH~OCGH ~ C4Hg 

They  w e r e  c o l o r l e s s  c r y s t a l l i n e  s u b s t a n c e s ,  so lub le  
in o rgan i c  so lven t s .  Hea t ing  the t o l y t h y d r a z i d e s  with 
benzoy l  c h l o r i d e  in benzene  gave the N-benzoy l  d e -  
r i v a t i v e s  shown in Tab le  1. 

The UV a b s o r p t i o n  s p e c t r a  of the s y n t h e s i z e d  t o l y l -  
h y d r a z i d e s ,  and of p r e v i o u s l y  p r e p a r e d  [2] pheny lhy -  
d r a z i d e s  of a - t h i e n y l - ,  a - a r y l - ,  and c~ -a lky lg lyco l i c -  
a c id s ,  w e r e  e x a m i n e d .  F i g u r e  1 and Tab le  2 give 
the r e s u l t s  of the s p e c t r o s c o p i c  i n v e s t i g a t i o n s .  The 
r e s u l t s  show that  when one a r y l  o r  a lky l  g roup  at  the 
c a r b i n o l  c a r b o n  a tom is r e p l a c e d  by  a th ienyl  r e s i d u e ,  
two m a x i m a  a r e  r e t a i n e d  in the 230 and 280 nm r e -  
g ions ,  which a r e  a l so  o b s e r v e d  with a r y l h y d r a z i d e s  
of d i a r y l -  and d i a l k y l g l y c o l i c  a c i d s  [5, 6]. However ,  
the th ienyl  g roup  does  af fec t  the s p e c t r u m .  The th io-  
phene  r i ng  shows a b s o r p t i o n  at  235 nm [7]. In c o n n e c -  
t ion with the s u p e r p o s i t i o n  of the th iophene  a b s o r p t i o n  
t h e r e  is  an i n c r e a s e  in the i n t ens i t y  of a b s o r p t i o n  fo r  
the K band  at  234 nm as  c o m p a r e d  with a r y l  h y d r a z i d e s  
of d i a r y l -  and d i a l k y l g l y c o l i c  a c i d s  [5]. The  ex t inc t ion  
of th is  band a l s o  depends  on the n a t u r e  of the a r y l  
g r o u p  at  the n i t rogen .  

*Fo r  p a r t  XXXIV s e e  [1]. 

I n s e r t i o n  of a me thy l  group into this  r i ng  i n c r e a s e s  
the ext inc t ion ,  p a r t i c u l a r l y  when it e n t e r s  at  the p a r a  
pos i t ion .  F o r  p - t o l y l h y d r a z i d e s  the B band,  due to the 
t r a n s i t i o n  Alg ~ B2u [8], i s  sh i f ted  t ow a rds  the longer  
wave leng th  r eg ion .  F o r  pheny l -  and t o l y l h y d r a z i d e s  
of c~- thienyl- ,  c~ -o -an i sy lg lyco l i c  ac ids ,  th is  m a x i -  
m u m  is h ighe r  than for  the o the r  compounds ,  but  
l ower  than fo r  the c o r r e s p o n d i n g  t o l y l h y d r a z i d e s  of 
c~, c~ -d i (o -an i sy l )g lyco l i c  ac id  [6], which  i s  connec ted  
with the p r e s e n c e  of only one an i sy l  g roup .  

F i g u r e  2 and Tab le  3 give da ta  fo r  the IR s p e c t r a  
of the a r y l h y d r a z t d e s  of c~-phenyl -c~- (2- th ieny l )g ly-  
co l i c  a c id  and the N - b e n z o y l  d e r i v a t i v e  of the pheny l -  
h y d r a z i d e  [2]. 

In the  3000 c m  -1 reg ion ,  the compounds  s tud ied  
have,  in the so l id  s t a te ,  two bands  each,  c o r r e s p o n d -  
ing to OH and NH groups  involved  in hyd rogen  bonding.  
In so lu t ion  t h e r e  is s e p a r a t i o n  of the bands  and in-  
c r e a s e  in the v i b r a t i o n  f r e q u e n c i e s  due to d i s a p p e a r -  
ance  of the hyd rogen  bonds .  The  band at  3600 c m  -1 
be longs  to the  OH group,  the one at  3400-3450  c m  -1 
to the Nit g roup  l inked  to c a r b o n y l  [9], and the 3 3 4 5 -  
3360 c m  -1 band to the NH group  jo ined  to the a r o m a t i c  
r ing .  The  1661 c m  -1 and the 1685 c m  -1 bands  for ,  
r e s p e c t i v e l y ,  the p h e n y l h y d r a z i d e  and the t o l y l h y d r a -  
z i d e s  of p h e n y l - c ~ - ( 2 - t h i e n y l ) g l y c o l i c  ac id  be long  to a 
type  a m i d e - I ;  in so lu t ion  the f r e q u e n c y  of th is  band is 
r a i s e d  to 1700 c m  -1 , i nd ica t ing  p a r t i c i p a t i o n  of the 
e a r b o n y l  in hydrogen  bonding.  With the be nzoy l  d e r i v -  
a t i ve  of the p h e n y l h y d r a z i d e  of phe ny l t h i e ny l g lyco l i c  
ac id ,  the a m i d e - I  band  is sp l i t  into two (1711 and 1617 
c m  -1 ). The  s p l i t t i n g  of th is  band,  a l s o  found with the 
a c e t y l  d e r i v a t i v e  of the p h e n y l h y d r a z i d e  of b e n z i l i c  
a c i d  [9], is  due to i n t e r a c t i o n  be tween  v i b r a t i o n s  of 
the two c a r b o n y l s  in the group - -CO NH NHCO-- [10]. 
The  band at  1524-1542 c m  -1 is of the a m i d e - I I  type,  
with the benzy l  d e r i v a t i v e  the a m i d e - I I  band f r e q u e n c y  
is 1572 c m -1 . The 1323-1351 c m  -1 band, a b s e n t  f r o m  
the s p e c t r u m  of the p h e n y l h y d r a z i d e  of  t h i e n y l g l y o x y l -  
ic a c id  [4], c o r r e s p o n d s  to v i b r a t i o n  of the g roup  

~ C--OH,  the  band  at  1302-1320  c m  -1 to the ArN-~ 

g roup .  As was p r e v i o u s l y  e s t a b l i s h e d  [9], the  1126-  
1140 c m  -1 band is to be a s s i g n e d  to v i b r a t i o n  of the 
g r o u p - - N - - N - - ,  and when t h e r e  is a benzoy l  g roup  on 
one of the n i t r o g e n  a t o m s ,  the v i b r a t i o n  f r e q u e n c y  
sh i f t s  to 1156 c m  -1 . Va lence  v i b r a t i o n s  of the C - - O - -  
bond  in hyd roxy l ,  a b s e n t  with the p h e n y l h y d r a z i d e  
t h i e n y l g l y o x y l i c  a c id  [4], a p p e a r  a t  1036 c m  -~ . Th i s  
f r e q u e n c y  is l o w e r e d  in a c c o r d a n c e  with the g e n e r a l  
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Fig. 1. UV spectra of m-tolylhydrazides 
of substituted glycolic acids: 1) ol-butyl- 
a-(2-thienyl)-; 2) a-phenyl-~-(2-thienyl) 
3) a-(o-artisyl)-a-(2-thienyl)-; 4) a-(p- 

tolyl)- a-(2-thienyl)-. 
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Fig. 2. IR spectra of arylhydrazides of 
a-phenyl-a-(2-thienyl)glyeolic acid: 1) 
o-tolyl; 2) m-tolyl-; 3) phenyl-; 4) N- 

benzoylphenyl hydrazide. 



494 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

Ar 

o-CHaCaH4 

m-CHaC6H4 

p'CHaCsH4 

Tab le  1 

R 

Mp, " C Formula 

Found 

{ CsH5 
p-CI-IaC~H4 
o-CHaOC6H4 
C4H9 

C6Hs 
p-CHaCa,H4 
o-CHaOCsH4 
C4H9 

{ C~H~ 
o-CHaOCsH4 
C4H9 

170--171 
134--135 
123--124 
132--133a 

132--133 b 
120--1205 
125--126 
117--117,5 

150--151 
171--172 
138--139 

C19H,sN202S 
C2oH2oNeO=S 
C2oH2oN=OaS 
C17H~N2025 

CigHIsN202S 
C2oH2oN202S 
C2oH2oN=OaS 
CIrH22'N2028 

CtgHlsN202S 
C~oHzoNzOaS 
C~rHa'N202S 

8.2!. 
7.79, 
7.51. 
8.62, 

8,54, 
7.76. 
7.40. 
8.63. 

8.41. 
7,74, 
8.61. 

8.23 
7,67 
7,38 
8.51 

8.3,6 
7,54 
7.36 
8.44 

8.32 
7.50 
8,53 

9.31 
8.82 
8.71 

I0.09 

9.23 
9.43 
8.66 
9.82 

9,37 
8,55 
9.71 

Tab le  1 ( c o n t ' d . )  

  culated,Vo / 

s , Yield, % 

8,28 
7,96 
7,60 
8,80 

8,28 
7,96 
7,60 
8,80 

8,28 
7,60 
8.80 

Mp, ~  

9.47 
9,09 
8,70 

10.05 

9,47 
9.09 
8,70 

10.06 

9,47 
8,70 

10,06 

Benzoyl derivat ives 

74.2 129--131 c 
81.7 
8 '9 .6  229--230d 
78,3 149--150a 

88.7 !78--179 
71,0 181--182a 
70.6 179--180 
94,3 138--139 

8 9 . 6  208--209a 
9 5 . 1  187--188 
97.5 178--179 a 

Formula 

C26H~2NzOaS 

C2rH2,N204S 
C24H~6N2OaS 

C26H~2N2OaS 
C=rHu4N2OaS 
C=7H=4N=O4S 
C=~H=oN2OaS 

C=6H=2N=OaS 
C27H=4N=O4S 
C=4H26N=OaS 

N,% 

Found 

6,15. 6,15 

5.66, 5,89 
6.51. 6.39 

6.12, 6,53 
6.06, 6.43 
5,56, 5.45 
6,90, 6,66 

6.10, 6.05 
6,37, 5.85 
6.77. 6.38 

Cal- 
cu- 
lated 

6.33 

57;a 
6.63 

6,33 
6.14 
5.93 
6.63 

6,33 
5.93 
6,63 

Yield, % 

90.6 

63.8 
91.0 

68.2 
77,7 
74.4 
88,8 

90.4 
93.6 
89.7 

a) ex ~OH; b) ex benzene;  c) ex xylene;  d) ex g l ac i a l  AcOH; 
the rest of the compounds ex toluene,  
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Table 2 

UV spectra  of Arylhydrazides of a -Ary l -a - (2 - th i eny l ) -  and a-Butyl -a- (2- th ienyl ) -  

glycolic Acids 

Ar 

C,H5 
o-CH3C6H4 
m-CH3CsH4 
p-CH3C6H4 
CeHs 
o-CHaC~H4 
/n-CHaC6H4 
p-CHaC6H4 
C~Hs 
o-CHaC6H4 
m-GH3C6H4 
p-CH3C6H4 

C4H9 

c h5 

o-CHa'OC6H4 

K Band 

nm 

236 
234 
234 
234 
236 
234 
234 
236 
232 
230 
234 
236 

lg8 

4.28 
4,30 
4.29 
4.33 
4.31 
4,36 
4.36 
4.37 
4.30 
4.30 
4.30 
4.35 

Band 

n m  

280 
278 
280 
286 
278 
276 
276 
284 
274 
276 
274 
272 

3.21 
3,24 
3,23 
3.22 
3.17 
3.31 
3.35 
3.27 
3.59 
3,57 
3.57 
3.56 

Table 3 

IR Spectra of Arylhydrazides of ~-Phenyl-  
a-(2-thienyl)glyeolie Acid in the 3000 em -1 

Region 

Positions o f a b s o r p t i o n ~  
maxima, cm -1 

Ar 

CoHs 
o-CH3C~H4 
m-CH3CsH4 

Vaseline 
mull 

3386, 3340 
3370, 3330 

3350 

CC14 solution 

3600, 3440, 3345 
3612, 3450, 3360 
3610, 3450, 3360 



496 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

tendency to lower ing  with t e r t i a r y  alcohols when there  
is an unsa tu ra t ed  group at the ea rb ino l  ca rbon  [11]. 
The 890 and 610 cm -1 bands co r r e spond  to v ibra t ions  
of the thiophene r ing.  

EX PERIMENTA L 

o'Tolylhyd~azldr of cr acid. The 
Grignard reagent was prepared from q. 9 g bromobenzene and 1.2 g 
Mg, and 2. 6 g o-tolylhydrazide of 2-thienylglyoxylic acid [4] was 
added to it. The whole was heated for 40 rnin, then decomposed with 
dilute HC1. Yield 2.5 g (74%), soluble in benzene, toluene, ethanol. 
Tolylhydrazides of substituted thienylglycolic acids were prepared 
simllarly from the corresponding tolylhydrazides of 2-thienylglyoxylic 
acid. The UV spectra were determined by means of a SF-4 spectro- 
photometer, and the IR spectra with a UR-10 spectrometer. 
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