
On the basis of funct ional-group and e lementary  analyses ,  the following formula of the C 6- C a unit of the 
DLA was calculated (with a cor rec t ion  for  the carbohydrates) :  

C9H8 .0900.84(OCH3)0.84( OH ph)O ~9( OH alip)1.31( Oco)o .4. 

Gel chromatography of the DLA on a column of Sephadex G-75 with DMSO as eluent and solvent showed 
that it is monomodal and of high molecular weight (tool. wt. 28,000-26,000). 

When the DLA was compared with the hydrolysis lignin obtained in the Yangiyul' Hydrolysis Plant it was 
found that in the latter the Content of methoxy and hydroxy groups had fallen sharply and the amount of carbonyl 
groups and oxygen had risen: 

CgHj.,.:.803.ea (OCH3)o,a7 (OH)0.59 (Oco)0,,55 (OcooH)o.t2. 

The :hydrolysis lignin is an a lmost  black amorphous powder sparingly soluble in all solvents.  In its IR 
spec t rum the main absorption bands are  resolved less sharply than in the lignins isolated under mild conditions: 
3250 cm -1 (OH), 1720, 1690 cm -1 (carbonyls),  1600 cm -1 (aromatic rings),  1450 cm - t  (meth0xyls). 

The fract ion of the hydrolysis  lignin soluble in DMSO (3.8%) was, as shown by gel chromatography,  poly- 
d isperse  with a wide range of molecular  weights f rom 26,000 to 1000. The fraction insoluble in DMSO probably 
has a molecular  weight g rea te r  than 26,000. 

It is obvious that, under severe  condit ions of hydrolysis ,  p r o c e s s e s  of c ros s -  linking [4] and of the degrada-  
tion ofthe lignin molecule take place. The decrease  in the amount of methoxy and hydroxy groups shows that in 
hydrolysis  both the a romat ic  nucleus and the C 3 side chain in the lignin molecule are  affected and the increase  
in the number of carbonyls  and in the amount of oxygen shows the oxidative p rocesses  taking place on hydrolysis .  
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In the present  paper we consider  the resul ts  of a study of the decompos i t ionby  metall ic  sodium in liquid 
ammonia  of the natural  lignin of the s tems of two species of Althaea: Althaea rhyt icarpa  and A. nudiflora. The 
products obtained on decomposit ion by this method [1-4] were extracted f rom the aqueous alkaline solutions at 
pH 8 with ether  and then at pH 2. The concentrated and dried ethereal  ext rac t  (pH 8; 1.27% and 1.42% of the 
initial raw mater ia l ,  respectively) was chromatographed on a "Khrom-4"  chromatograph with a f lame-ionizat ion 
detector  and a 370 × 0.3-cm stainless steel column filled with 15% of Apiezon L on Chromaton NAW DMCS (0.16- 
0.20 ram). The tempera ture  of the column was 205°C, that of  the evapora tor  was 255°C, and the rate  of flow of t h e  
c a r r i e r  gas (helium) was 40 ml /min .  On the chromatograms  the decomposit ion products (Table 1) were identi- 
fied f rom their  retention t imes and by the addition of standard substances.  Qt~antitative est imation was per-  
formed by the method of normaliz ing a reas  [5]. 
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T A B L E  1. A m o u n t s  of P h e n o l i c  S u b s t a n c e s  in  
the  D e c o m p o s i t i o n  P r o d u c t s ,  % on the  P l a n t  

Althaea 
rhyticar- 

Substance '.- pa (AI) 

Phenol 
p- Hyd.roxyb�nzoic acid 0,009 
4- Hydro xypt~ nyle tha no 
4- Hydro xy phe nyllxo pa r~ 

Tota 1 0 o 009 
Guaiacol 
Va~llm o:~5o 
va nillyl alcohol 0,0050 
4- HyClroxy- 3 - me tho xyp.he nyle thane 0,0053 
4- H~_ oxy- 3 - me thox~henylethan- 1- ol 
• 4. Hydroxy- 3- me thoxyphe aylpropa m 0, ~50 
4. Hvdroxy- 3 - me thoxyp.heny.qxo pan- I -o ,1 • 0,0470 
4- FI'ydro xy- 3- me thoxypheny/pro pan- ;~-ot  0,0330 

Tota I 0,470 
0,0130 4- Hydro xy- 3, 5-dimethoxyphe nylctha n-l-ol 

4- H'ydroxy- 3, 5-dimethoxyphe nylp¢o pano 0,6880 
4, Hydroxy- 3, 5-dimethoxyphe nylpro pan- I-o ] -- 
4- Hydroxy-3,5- dimethoxyph~nylpro pan- 3-ol 

' Total " 0,701 

nudiflora 
(all) 

0,0053 

0,~33 
0,0172 
0,026 
0,0049 
0,1890 
0,0040 

0,0029 
0,3890 
0,0850 
0,0530 
0,728 

0,1880 
0,0811 
0,0606 
0,230 

The  t o t a l  m a t e r i a l  e x t r a c t e d  by  e t h e r  f r o m  the a c i d  s o l u t i o n s  (pH 2; A I 3.76%, AII  1.56%) c o n s i s t e d  of the  
p r o d u c t s  of  i n c o m p l e t e  d e c o m p o s i t i o n .  I t  fo l lows  f r o m  ge l  c h r o m a t o g r a m s  on L H - 2 0  wi th  DMFA a s  e l u e n t  and 
s o l v e n t  [6] t ha t  the  c o m b i n e d  e t h e r - e x t r a c t e d  m a t e r i a l  f r o m  the  s t e m s  of A I c o n s i s t s  of t e t r a m e r s  (57.09%), 
t r i m e r s  (20.84%), and  d i m e r s  (22.09%). S i m i l a r l y ,  the  e t h e r - e x t r a c t e d  m a t e r i a l  f r o m  the  s t e m s  of AII  c o n s i s t e d  
of o l i g o m e r s  (20.84%), t e t r a m e r s  (17.46%), t r i m e r s  (18.20%), and  d i m e r s  (43.50%). 

C o n s e q u e n t l y ,  d e p e n d i n g  on the s p e c i e s  of  p l a n t  the  a m o u n t s  of  the  m a i n  s t r u c t u r a l  un i t s  of the  l i g n i n v a r y :  
in  AI  s y r i n g y l  s t r u c t u r e s  p r e d o m i n a t e  and in AII  g u a i a c y l  s t r u c t u r e s .  

1, 

2. 

3. 

4. 
5. 

6. 

L I T E R A T U R E  C I T E D  

N. N. S h o r y g i n a ,  T.  Ya.  Kefe l i ,  and A.  F .  S e m e c h i k i n a ,  Dokl .  Akad .  Nauk SSSR, No. 5, 689 (1949}; Zh.  
O r g a n  K h i m . ,  29, 1558 (1949). 
N. N. S h o r y g i n a  and A.  F .  S e m e c h k i n a ,  Zh.  O r g a n .  K h i m . ,  28, 3265 (1958); T r u d y  I L P i K h D  Akad .  Nauk 
LatvSSR,  19 (1960). 
A.  F .  S e m e c h l d n a  and N. N. S h o r y g i n a ,  in: The  C h e m i s t r y  of Wood [in R u s s i a n ] ,  Vol.  1, R i g a  (1968), p.  
57; Izv .  Akad .  Nauk SSSR, S e r .  K h i m . ,  No. 5, 884 (1964); Zh.  Obshch .  K h i m . ,  23, 1593 (1953). 
Kh. R.  N i y a z o v  and N. N. Sho ryg ina ,  Izv .  Akad .  Nauk SSSR, Otd.  K h i m . ,  No. 3, 563 (1963). 
H. M c N a i r  and  E .  Bone l l i ,  B a s i c  Gas  C h r o m a t o g r a p h y ,  f o u r t h  ed . ,  V a r i a n A e r o g r a p h ,  Walnu t  C r e e k ,  Ca l i f .  
(1968}. 
H. N i m z ,  C h e m .  B e r . ,  102, 799 (1969). 

366 


