
SEARCH FOR NEW DRUGS 

S Y N T H E S I S  OF  T H E  G L Y C O S I D E S  OF 

G. V.  E l y a k o v ,  N~ I .  U v a r o v a ,  
a n d  G.  I .  O s h i t o k  

S E V E R A L  S T E R O I D S  

UDC 615.22 : 547o918/.012,1 + 547,918.07 

We previously reported the synthesis of glycosides of condensation of 1,2-ethylorthoacetyl-3,4,6- 
tri-O-acetyl-c~-D-glucopyranose with lanosterol, fi-sitosterol, cholesterol, and panaxadiole [I]. The high- 
est yield of glycoside was observed for cholesterol (45%), while the lowest yield was observed for panaxa- 
diole (18.8%). The synthesis of the glycosides of the cholesterol and fi-sitosterol was complicated by a 
side reaction to form the ethers of these alcohols. The conditions for obtaining the glycosides were drastic 
for the synthesis of the acetate of panaxadiole glycoside sincethe latter underwent partial alteration to 
more polar products. 

The aim of this work was the further study of the conditions for the synthesis of the glycosides of the 
polycyclie alcohols cholesterol (IIa), fi-sitosterol (lib), and 16-dehydropregnenolone (IIc) by reaction with 
1,2-tert-butylorthoaeetyl-3,,4,6-t ri-O-aeetyl-ap-D-glucopyranos e (1). 

The glycosylation of monosaccharide derivatives with glucose tert-butylorthoacetate, realized by 
Kochetkov and co-workers [2, 3], made it possible to obtain disaccharides in high yields. We used this 
method to synthesize the glycosides of the indicated alcohols (IIa-c), during which the best yields were ob- 
tained with doubled amounts (0~ mmole) of the catalyst - 2,6-1utidine perchlorate. In all cases, in addi- 
tion to the target products (Ilia-c), we observed the formation of side products (IVa-e) - the acetates of the 
starting alcohols - the formation of which was not observed during synthesis of the disaeeharides [2, 3]. 
The side reaction consists in the formation of the acetates of the glycosides of the lower alcohols formed 
during conversion of the starting ortho ester. In addition, depending on the nature of the solvent and cata- 
lyst, the reaction may proceed with the formation of a new ortho ester (transesterification) [4, 5]. 
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We assume that the development of side products in our case  is associa ted with the t r anses t e r i f i ca -  
tion of I by the s teroids  (Ha-c) introduced into the reaction,  which apparently proceeds paral le l  to the gly-  
cosylation react ion.  The ortho es te r  formed in the process  may subsequently be the source  of the acetates 
of alcohols IVa-c .  This assumption was confirmed by an experiment in which 1 ,2-choles te ry lor thoace ty l -  
3 ,4 ,6- t r i -O-ace ty l -o~-D-glucopyranose  (V), synthesized by the method in [4], was t reated with 0.2 and 0.004 
mmole  of catalyst  under the synthesis  conditions. Cholesterol  acetate,  the acetate of cholesterylglycoside,  
and choles terol  (see Fig. 1) were identified in the react ion products by th in- layer  chromatography.  

K/~oo~ ~ za+ ~ + ~ a  

oH~ooo " t - - - / ?  
O~LOR Cholesmryl 
OH b 

F 

Institute of Biologically Active Substances, Vladivostok. Translated from Khimiko-Farmatsevtiches- 
kii Zhurnal, No. 10, pp. 7-9, October, 1971. Original article submitted April 7, 1970. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011, All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher, A copy of this article is available from the publisher for $15.00. 

585 



|174 
0 0 
| Q 

Fig.  1. C h r o m a -  
t o g r a m  in a thin 
l aye r  of a luminum 
oxide. C h l o r o f o r m -  
m e t h y l -  e t h y l -  ketone 
s y s t e m  (98.5 : 1 : 1.5). 
Detect ion v ia  concen-  
t r a t ed  sulfur ic  acid: 
1) reac t ion  mix ture ;  
2) cho les t e ro l  a c e -  
tate;  3) ace ta te  of 
cho les te ry l - f i  - D -  
glucopyranoside;  4) 
cho les te ro l .  

Changes in the ca ta lys t  concentra t ion (0.002, 0.01, and 0.05 mmole)  led to 
a d e c r e a s e  in the yield of the t a rge t  products  during the synthes is  of cho les te ro l  
and f l - s i t o s t e r o l  g lycos ides .  

Inc reas ing  the reac t ion  t ime  (by a f ac to r  of two) and introduction of ex-  
cess  glucose t e r t -bu ty lo r thoace t a t e  caused a d e c r e a s e  in the fo rma t ion  of the 
m a j o r  products  (liD. 

The yields  of f l - s i t o s t e r o l  and 16-dehydropregnenolone  glycosides  were  
lower  than that of cho les te ro l  g lycoside .  Consequently,  to exclude lo s ses  during 
t r e a t m e n t  of the reac t ion  m a s s ,  the la t te r  was subjected to acetyla t ion a f t e r  r e -  
mova l  of chlorobenzene.  The yields  of IIIb and IIIc,  however ,  r emained  the s ame .  

Thus,  g lycosylat ion of the alcohols by means  of I substant ia l ly  r a i s e s  the 
yields  of g lycosides  as compa red  with g lycosyla t ion  with g lucose  e thy lor tho-  
ace ta te ,  although it is a lso compl ica ted  by the side reac t ion  - fo rmat ion  of the 
ace ta tes  of the s t a r t ing  a lcohols .  

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

The ca ta lys t ,  solvents ,  and sorben ts  were  p r e p a r e d  in accordance  with the 
l i t e r a tu r e  [3, 4]; in addition to the s y s t e m s  p rev ious ly  mentioned [1, 2] for  th in-  
l aye r  ch roma tog raphy  on s i l ica  gel we a lso  used a pe t ro l eum e ther -d ie thy l  e ther  
s y s t e m  (95 : 5) and detect ion was achieved with concent ra ted  sulfur ic  acid or  a 
sa tu ra ted  solution of ant imony t r i ch lo r ide  in ch lo ro fo rm.  

Cho les te ry l  f l -D-Glueopyranos ide  T e t r a a e e t a t e  (Ilia). A mix tu re  of 0.386 g (1 mmole)  of cho les te ro l  
and 0.404 g (1 mmole)  of I was ref luxed in 10 ml  of ch lorobenzene  by dist i l l ing and adding chlorobenzene 
in such a way that  the volume of the reac t ion  mix tu re  r ema ined  constant .  Af ter  r e m o v a l  of 3 m l  of ch lo ro-  
benzene,  0.02 m m o l e  of 2,6-1utidine pe rch lo ra t e  in dichloroethane (~1.5 ml) was added and the mix tu re  was 
ref luxed fo r  0.5 h. Severa l  drops  of pyr idine were  added a f t e r  cooling the reac t ion  m a s s ,  and the mix tu re  
was evapora ted  to d ryness .  The dry  res idue  (0.75 g) was d isso lved  in hot n i t romethane .  The prec ip i ta ted  
c r y s t a l s  of IVa were  f i l t e red  and c rys t a l l i zed  f r o m  ethanol to give 0.11 g (25.8% based  on the s ta r t ing  
choles terol)  of IVa with mp 113-114.5 ~ and [o~]~-40.3 ~- 5 ~ (c 0.124 in ch loroform) .  The mel t ing  point was 
not d e p r e s s e d  when this product  was mixed with an authentic s ample .  According to the l i t e r a tu r e  [6], IVa 
has mp 114.5-114.8 ~ and [ a ] ~ - 4 7 . 4  ~ in ch lo ro fo rm.  

The m o t h e r  l iquor was evapora ted  and the res idue  was c rys t a l l i zed  f r o m  methanol  to give 0.44 g 
(61.38%) of IIIa with mp 156-157.5 ~ and [o~]~-23.45 ~-5 ~ (c 0.096 in ch loroform) .  No mel t ing  point d e p r e s -  
sion was obse rved  when a s ample  of this product  was mixed with an authentic sample .  According to the 
l i t e r a tu r e  [4], IIIa has mp 157-159 ~ and [ot ]~-25.0  ~ (in ch loroform) .  

f l -S i tos te ry l  f l -D-Glucopyranos ide  T e t r a a c e t a t e  (IIIb). The reac t ion  m a s s  obtained under  the condi-  
t ions of the previous  expe r imen t  f rom 1 m m o l e  (0.404 g) of I and 1 mole  (0.414 g) of f l - s i t o s t e ro l  was cooled 
and evapora ted  in the p r e s e n c e  of pyr idine.  The res idue  (0.67 g) was introduced into a column with a lumi -  
num oxide (S=7 cm 2, h=12  cm) and eluted with pe t ro leum ether .  The eluate was evapora ted  and the IVg 

o 20 obtained (0.16 g, 35.08%) was c rys t a l l i zed  f r o m  methanol  to give a product  with mp 123-124.0 and [OL]D 
- 3 6 . 0  • 5 ~ (e 0.098 in ch loroform) .  A sample  mixed with an authentic s ample  me l t ed  without d e p r e s s m n .  
According to the l i t e r a tu re  [7], IVc has mp 130-132.0 ~ and [o~]~ - 4 2 . 5  ~ The IIIb was washed out of the 
column with ch loroform,  and the solution was evapora ted .  The res idue  (0.51 g) was c rys t a l l i zed  f r o m  
ethanol to give 0.28 g (37.6%) of IIIb with mp 165-167 ~ and [a]~  - 1 7 . 6  •  ~ (c 0.098 in ch loroform) .  No de-  
p r e s s i o n  of the mel t ing  point was obse rved  with a s ample  mixed with an authentic sample .  According to 
the l i t e ra tu re  [7], IIIb has  mp 170-171 ~ and [o~]~-24.2 ~ 

16-Dehydropregnenolone f l -D-Glucopyranos ide  T e t r a a e e t a t e  (IIIc). The reac t ion  m a s s  obtained as 
desc r ibed  above f r o m  1 m m o l e  (0.404 g) of I and 1 m m o l e  (0.315 g) of 16-dehydropregnenolone was t r ea t ed  
as in the previous  exper iment  to give 0.12 g (33.6%) of IVc, which, a f t e r  c rys ta l l i za t ion  f r o m  alcohol,  had 
mp 173-175 ~ and [o~]~ - 2 7 . 5  ~ (c 0.98 in ch loroform) .  No mel t ing  point depress ion  was obse rved  when a 
s ample  of this product  was mixed with an authentic sample .  According to the l i t e r a tu re  [8], IVc has  mp 
176.0 ~ and [ a ] ~ - 3 3  ~ (in ethanol). IIIc was eluted with ch lo roform,  and 0.56 g of d ry  res idue  was obtained 
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af te r  removal  of the solvent.  Crys ta l l iza t ion  f rom ethanol yielded 0.16 g (25.8%) of IIIc with mp 231-233 ~ 
and [o~]~ -20 . 3  ~ (c 0.296 in chloroform) .  According to the l i t e ra tu re  [9], IIIc has mp 234-237 ~ and [a]~ 
- 2 4  ~ (c 1 in ch loroform) .  
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