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A s  is  w e l l  known, s o m e  l ign in  d e r i v a t i v e s  a r e  w i d e l y  u sed  in t h e  w e l l - d r i l l i n g  i n d u s t r y  [1, 2], and 
o t h e r s  a r e  r e c o m m e n d e d  a s  p l a n t - g r o w t h  s t i m u l a t o r s  and h e r b i c i d e s  [3-8].  To widen  the f ie ld  of u s e  of hy-  
d r o l y s i s  l ignin  we have  p r e p a r e d  a n u m b e r  of i t s  d e r i v a t i v e s ,  s o m e  of which  a r e  unde rgo ing  f ie ld  t r i a l s  in 
c o t t o n - g r o w i n g  as  b i o l o g i c a l l y  a c t i v e  s u b s t a n c e s .  

The  s t a r t i n g  m a t e r i a l - -  l ign in  f r o m  cot ton  pods  of the Y a n g i - Y u l '  b i o c h e m i c a l  f a c t o r y -  a f t e r  p u r i f i c a -  
t ion had the fo l lowing  i nd i ce s  (%): C 54.5; H 6.57; OH 4.52; OCH 3 5.4; N absent ;  m o i s t u r e  con ten t  5.84; a sh  
content  1.75; content  of K o m a r o v  l ign in  64.15. 

In s tudy ing  the r e a c t i o n  of h y d r o l y s i s  l ign in  with u r e a ,  the  fo l lowing  d i f f e r e n t  s o l v e n t s  w e r e  t e s t ed :  
d i c h l o r o c t h a n e ,  e thanol ,  n -bu tano l ,  d ioxane ,  and benzene .  The  r e a c t i o n  was  p e r f o r m e d  at the bo i l ing  po in t  
of the p a r t i c u l a r  so lvent ,  but  the i n i t i a l  l ignin  was  r e c o v e r e d  unchanged .  

When d i m e t h y l f o r m a m i d e  was  used ,  a p r o d u c t  of the  i n t e r a c t i o n  of l ign in  wi th  u r e a  (PLU) was  ob-  
t a ined .  The  o p t i m u m  cond i t i ons  :for the r e a c t i o n  a r e  (Table  1) a r a t i o  of the  r e a c t a n t s  of 1 : 1 and hea t ing  
f o r  7 h. 

The  u s e  of s u l f u r i c  and h y d r o c h l o r i c  a c i d s ,  and a l s o  of a lka l i ,  a s  c a t a l y s t s  did not  l ead  to an i n c r e a s e  
in the amoun t  of n i t r o g e n  in the  PLU (the n i t r o g e n  content  d id  not  exceed  1.7%). 

The  r e a c t i o n  of l ign in  wi th  u r e a  f o r m e d  a PLU, whi le  when l ignin  was  h e a t e d  in d i m e t h y l f o r m a m i d e  
in the a b s e n c e  of u r e a  (under  s i m i l a r  cond i t ions )  no n i t r o g e n - c o n t a i n i n g  p r o d u c t  was  f o r m e d .  The  PLU was  
inso lub le  in w a t e r ,  but  it  w a s  m o r e  so lub le  than the i n i t i a l  l ign in  in d i lu t e  s o l u t i o n s  of c aus t i c  a l k a l i s .  A n a -  
l y t i c a l  r e s u l t s  (%): C 54.82; H 6.75; N 3.25; OH 5.4; OCH 3 2.96. 

The  s u b s t a n c e  PLU is  p r o b a b l y  ob ta ined  b y  the  add i t i on  of u r e a  to the  l ign in  t h rough  the  carbonv1 
g r o u p s  of the l a t t e r ,  s i n c e  in the IR s p e c t r u m  of  the m a t e r i a l  the  i n t ens i ty  of the c a r b o n y l - g r o u p  a b s o r p -  
t ion  band 0-700 c m  -1) has  g r e a t l y  d e c r e a s e d  in c o m p a r i s o n  with that  of the i n i t i a l  l ignin .  The  in t ens i ty  of 
the a b s o r p t i o n  band of OH g r o u p s  (3300 cm -1) and tha t  of the s t r e t c h i n g  v i b r a t i o n s  o f  NH g r o u p s  have a l s o  
i n c r e a s e d  s h a r p l y .  The  p r e s e n c e  of the l a t t e r  in the  PLU is  c o n f i r m e d  by  an a b s o r p t i o n  band in the  1640 
c m  -1 r e g i o n .  The  f r a c t i o n  of the  PLU that  had  d i s s o l v e d  in the d i m e t h y l f o r m a m i d e  was  f r e e d  f r o m  un-  
changed u r e a  by t r e a t i n g  the d r y  r e s i d u e  wi th  hot  w a t e r .  Th i s  f r a c t i o n  is  be ing  s tud ied .  

TABLE 1 

Ratio of 
lignin 
and 
urea 

2:1 
2~1 
2:1 
2:1 
I : I  
1:1 
I : I  

~roduct ( ~  of the 
rime, ~nitial lignin) 
3 o u r s  

insoluble soluble 

90 7,5 
85 12,0 
90 9,0 
90,5 9,3 

5 83,5 20,0 
7 101) 20,0 
7,5 IOO 17.,0 

iNitrogen 
1content 
in the 
PLU, qo 

1,74 
2,28 
2,16 
3,12 
3,0~ 
3,25 
3,11 

In s t i t u t e  of the C h e m i s t r y  of P l a n t  S u b s t a n c e s ,  A c a d e m y  of S c i e n c e s  of the Uzbek  SSR. T r a n s l a t e d  
f r o m  K h i m i y a  P r i r o d n y k h  Soed inen i i ,  No. 4, pp. 571-572,  J u l y - A u g u s t ,  1973. O r i g i n a l  a r t i c l e  s u b m i t t e d  
O c t o b e r  6, 1972. 

© 19 75 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

548 



The r e su l t s  of a tes t  of the PLU m a t e r i a l  as a growth s t imula to r  fo r  the cotton plant in vegeta t ion 
expe r imen t s  showed that the c rop  inc reased  by 8%. 
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