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There is  vo luminous  informat ion  in the l i t erature  on the lSC spectra  of free  m o n o s a c c h a r i d e s  and their  
methy l  e s t e r s  [1, 2] which m a k e s  it poss ib le  to invest igate  o l igo -  and po lysacchar ides  by 13C spec troscopy .  The 
informat ion  on the spectra  of acety lated sugars  is of incomplete  nature ]1, 3-5] .  At the s a m e  t i m e ,  acety lated 
der ivat ives  of  m o n o s a c c h a r i d e s  m a y  be e x t r e m e l y  useful in the study of  the o l igosacchar ide  part of  g lycos ides  
in v iew of the spec i f i c  prob lems  ar i s ing  in obtaining spectra  of g lycos ides  in such so lvents  as  pyridine or  d i -  
methy l  sulfoxide (broadening of the l ines  of  the methine  and methy lene  carbon a t o m s ,  superpos i t ion  of the s i g -  
nals  of  the solvent) .  

In this  paper we  give informat ion  on the 13C NMR spectra  of the ace ta tes  of  methyl  g lycos ides  of  a number 
of  m o n o s a c c h a r i d e s  (Table 1 and Scheme 1). The s ignals  w e r e  ass igned by the method of  s e l e c t i v e  decoupling 
from protons  using so lvents  with different  polar i t ies  (CGD6, CDCI~, (CDg)2CO) and l i terature  information on the 
1H NMR spectra  [6, 7]. A dist inct ion between the C 3 and C a s ignals  in the spectrum of the acetate  of  methyl  a -  
M e - D - f u c o p y r a n o s i d e  w a s  made on the bas i s  of the comparat ive  s m a l l n e s s  of the shift  of the lat ter  on  its a n o m e r i -  
zat ion  [3]. 

It can be s een  from the facts  given that the range o f  chemica l  shifts  of  the C2-C 6 a t o m s  (excluding C 6 of 
6 -deoxyhexose s )  in the c a s e  of  the ace ta tes  (12.7 ppm) is somewhat  l e s s  than for the free  methyl  g lycos ides  
(14.8 ppm),  which shows  in genera l ,  a s m a l l e r  degree  of  in format iveness  of  the spectra  of the aeety lated  o l i g o -  
s a c c h a r i d e s .  

Anomer iza t ion  (Hla. -* HI.~) shifts  the C 3 and C 5 s ignals  upfield by approximate ly  the s a m e  amount  as  in 
the unsubstituted methyl  ~ycos i~ees  [1], whi le  the  C 2 sh i f t s ,  although they retain their  s ign ,  are  far s m a l l e r :  
- 0 . 4 ,  0 .1 ,  - 0 . 7 ,  - 0 . 9 ,  and - 0 . 7  ppm in (I-X) and - 1.7,  - 1.7,  - 2 . 4 ,  - 2.4,  and - 2.5 ppm in the corresponding  
unsubstituted compounds .  

TABLE 1. 13C Chemical  ~hifts of  Acetylated Methyl Glycos ides  
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Scheme 1. Correlation of the laC chemical shifts of acetylated methyl glucosides. 

On the other  hand, on pass ing  f rom methyl  hexosides  to the cor responding  pentosides and 6-deoxyhexosides  
in the cases  of (II7 and (IV) there  a r e  shif ts  in the C 3 signals  by - 1 . 2  and - 0 . 5  ppm and for (VII) and (X) a shift  
in the C 3 signal and for  (VI) and (IX) in the C 2 signal by 0.5, 0.4, 0.4, and 0.2 ppm, r e spec t ive ly  as compared  
with no or  cons iderab ly  s m a l l e r  shifts in the spec t ra  of the cor responding  methyl  g lycosides .  The C 4 shifts  for  
the ace ta tes  of the methyl  D-fucopyranos ides  (VII) and (X) and for the f ree  methyl  glycosides  have different  
s igns.  The shifts  of  the other  carbon a toms  a re  c lose  in magnitude.  Thus, it may  be concluded that the effects  
of  subst i tut ion at C 5 in the ~z NMt~ spec t ra  of ace ty la ted  methyl  glycosides  have a l onge r - r ange  nature.  

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

The 13C and ltI NMR spec t r a  were  r eco rded  on a Bruker  t tX-90E ins t rument .  The r e su l t s ,  which a r e  given 
in Table 1 and in Scheme 1, were  obtained in CDC13 re la t ive  to TMS. 

The methyl  g lycopyranos ides  of c~- and f l -D-xyloses ,  f i -L -a rab inose ,  a - L - r h a m n o s e ,  a - L - f u c o s e ,  a -  and 
/?-D-glucoses ,  and a -  and f l -D-ga l ac to se s  were  obtained by F i s c h e r ' s  method by t rea t ing  the monosaccha r ide  
with methanol  in the p re sence  of tlCI° Methyl cPL-a rab inopyranos ide  was synthesized by the Koenigs - K n o r r  
method [8]. Methyl f l - L - r h a m n o p y r a n o s i d e  was obtained as descr ibed  previous ly  [9]. 

The methyl  g lycosides  were  acylated with acet ic  anhydride in pyridine.  

S U M M A R Y  

A compara t ive  d iscuss ion  of the s ignals  in the 13C NMR spec t ra  of acetyla ted  methyl  ~ -  and f l - D - x y l o -  
py ranos ides ,  c~- and f i -D-g lucopyranos ides ,  ~- and f i -D-ga lac topyranos ides ,  c~- and f l - L - a r a b i n o p y r a n o s i d e s ,  
a -  and f i -L - fucopy ranos ide s ,  and ~- and f l - L - r h a m n o p y r a n o s i d e s  and of the cor responding  f ree  g lycos ides  has 
shown a s imi l a r i t y  of  the effects  of substi tut ion at C 5 with a l onge r - r ange  nature  of these  effects  in the case  of 
the ace ty la ted  glycosides .  
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As par t  of  the continuing invest igat ions of the minor  phospholipids of the seeds  of w i l t - r e s i s t a n t  va r i e t i e s  
of  the cotton plant,  we have studied the N-acyla ted  phospholipids (N-acylphosphat idylethanolamines and N-acy l -  
lysophosphat idyle thanolamines)  of  the va r i e t i e s  Tashkent-1  and Tashkent -3 ,  and also the lysophosphat idylchol-  
ines of the va r i e t i e s  T a s h k e n t - i ,  Tashken t -2 ,  and Tashkent-3 .  The N-acyla ted  phosphat idyle thanolamines  were  
isola ted,  identified,  and analyzed s i m i l a r l y  to those f rom the va r i e ty  Tashkent-2  [1] by Scheme 1. 

The ana lys i s  showed the position dis t r ibuted of the fatty acids in the N-acylphosphat idyle thanolamines  
(Table 1). It follows f rom Table 1 that the low-molecu la r -we igh t  Ci0:0 acid,  the amount of which in the v a r i e -  
t ies  Tashkent-2  [1] and Tashkent-3  was fa i r ly  cons iderab le ,  was absent  f rom the N-acylphosphat idyle thanol -  
amines  of the va r i e ty  Tashkent -1 .  It is main ly  because  of this acid that  the percen tage  of l ow-molecu la r -we igh t  
acids was high in the N-acylphosphat idyle thanolamines  of the va r i e t i e s  Tashken t -2 -  and Tashkent-3 .  The total  
deg ree  of unsatura t ion of the molecu les  of the N-acylphosphat idyle thanolamines  d e c r e a s e d  in the sequence:  
T a s h k e n t - 1 -  T a s h k e n t - 2 -  Tashkent -3 .  In the N-acylphosphat idyle thanolamines  of the th ree  va r i e t i e s  of 
cotton plant,  the sa tu ra ted  acids were  at tached predominant ly  to the N atom (Table 1). 

In the N-acyl lysophosphat idyle thanolamines ,  by the methods desc r ibed  previous ly  [1], we es tabl ished the 
posi t ions es te r i f i ed  by the fatty ac ids :  as in the case  of N-acyl lysophosphat idyle thanolamines  f rom the va r i e ty  
Tashkent -2 ,  it was posit ion 2 that was subst i tuted in the molecu les  studied. 

In the NMR spec t rum there  is a mul t ip le t  at 5.2 ppm (6 scale) which is cha r ac t e r i s t i c  for f l - subs t i tu ted  
lysophospholipids [2]. 

The N-acyl lysophosphat idyle thanolamines  of the th ree  va r i e t i e s  had fa i r ly  l a rge  total  unsaturat ion due to 
a high content of  unsatura ted  fat ty acids in the g lycero l  mo ie ty  of the molecule  (O-acyls).  Among the fatty acids 
loca l ized  on the N atom the re  were  fa r  m o r e  sa tura ted  acids than in the Corresponding O-acyls .  The p r e d o m -  
inating amount  of l ow-molecu la r -we igh t  fat ty acids (C10:0, Cn:0, C14:0) in the N-acyla ted  phospholipids was p r e s -  
ent in the amide-bound form.  
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