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ABSTRACT 

Both anmers of methyl 1-thio-l-rhamnopyranosides were prepared 
throu@ methylation of the corresponding isothiouronium salt. 2,3-Q- 
Isopropylidene-, benzylidene- and the until now unknown diphenyl- 
methylene acetals were synthesized. Phase-transfer catalysed benzylation 
and LiAlH -AlCl -type hydrogenolysis of benzylidene acejgls were used to 
obtain pahiall? benzylated derivatives. Comparing the C NMR data of 
the synthesized compounds with those of their 1-glycoside analogues 
revealed that the Q-3 exchanges at the anomeric centres caused drastic 
upfield shifts (-15 ppm) at c-1 and moderate downfield shifts at c-2 and 
C-5 ,  as well. The chemical shift values of other carbons are not 
sensitive to the 4-5 replacement. 

INTRODUCTION 

Activation of thioglycosides by methyl trcflate using Lonri’s 
1 method offered a new and very effective method fo r  preparing complex 

oligosaccharides. The main advantage of this method is that the thio- 
glycosides can be functionalized in desired manners and used as glycosyl 
donors. At the same time, the partially substituted thioglycosides can 
also serve as glycosyl acceptors in oligosaccharide synthesis, depending 
on the type of promotors.2 For  this reason the thioglycosides and their 
derivatives are very valuable starting materials of synthetic carbo- 
hydrate chemistry. In this paper we report the synthesis of some deriv- 

Dedicated to Professor P6l  Nanasi on the occasion of his 65th birthday. 
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SYNTHESIS OF METHYL 1-THIO-L-RHAMNOPYRANOSIDE DERIVATIVES 689 - 

a t i v e s  of both anomers o f  methyl  l-thio-I=-rhamnopyranosides and compare 

t h e  I 3 C  NMR data o f  these compounds w i t h  t h e i r  Q-glycoside congeners. 
- 

RESULTS AND DISCUSSION 

Acetobromo-I=-rhamnose - was t r e a t e d  with th iou rea  and the formed 

isoth iouronium s a l t  was methylated w i t h  methyl  i o d i d e  i n  the presence o f  

Hunig’s base t o  g i ve  methyl  2,3,4-tri-O-acetyl-l-thio- d-L- - (1-5) and 

-P- I-rhamnopyranoside - (2-5). Compound 2-S c r y s t a l l i z e d  from the 

r e a c t i o n  m ix tu re  al though i t  represented on ly  6 4 %  of the  mixture.  The 

d-anomer_l-S was u u r i f i e d  by column cromatography b u t  has n o t  been 

obta ined i n  t h e  c r y s t a l l i z e d  form. Conventional deace ty la t i on  o f  t he  

t r i a c c t a t e s  r e s u l t e d  i n  c r y s t a l l i n e  methyl  l - t h io -d - l - ( l - ? )  - and 

-p-C-rhamnopyranoside - (4-S). Treatment o f  compounds 3-5 and 4-5 w i t h  

2,2-dimethoxypropane w i thou t  so l ven t  or  i n  the  presence o f  t races  o f  

- N,d-dimethylformamide was done us ing  a to luene-psu lphon ic  a c i d  

c a t a l y s t ;  t he  isopropyl idene d e r i v a t i v e s  (2-S and 6-51 were i s o l a t e d  i n  
c r y s t a l l i n e  forms. 

Convent ional  benzy lat ion o f  2-3 r e s u l t e d  i n  the  f u l l y  protected,  

c r y s t a l l i n e  1-2. The isopropyl idene group from compound 1-2 was removed 

by a c i d  h y d r o l y s i s  t o  g i ve  3-S which was t r e a t e d  with benzyl  bromide 

under phase-transfer c a t a l y t i c  condi t ions5 g i v i n g  the  2,4-di-R-benzyl 

e the r  Q-s) i s o l a t e d  i n  a y i e l d  o f  76%. The 3,4-di-O-benzyl isomer 

(L0-S) appeared as a minor component with a y i e l d  o f  3%. To d i s t i n q u i s h  

between s t r u c t u r e s  2-s and HJ-_S, 2-3 was ace ty la ted  t o  g i v e  u-5 and the  

3 

4 

l o c a t i o n  of t he  a c e t y l  group was v e r i f i e d  by ‘H NMR spectroscopy. 

The anomeric unsubst i tu ted g lycos ides (3-3 and 5-5) were 

separate ly  t reated6 with diclorodiphenylmethane i n  p y r i d i n e  t o  g i ve  the 

diphenylmethylene ace ta l s  (12-2 and 13-21. The r e a c t i v i t y  o f  t he  

P-anomer 4-5 was extremely low compared t o  t h e  r e a c t i v i t y  of t he  

d-anomer3-5, and on ly  a very moderate y i e l d  of 13-2  cou ld  be obtained. 

A s i m i l a r  d i f ference between the r e a c t i v i t y  o f  t h e  two anomers n o t  

observed during the  formation o f  the isopropyl idene aceta ls .  The 

d i f f e r e n t  s t e r i c  requirement of t he  phenyl  versus methyl  groups i s  a 
probable explanat ion.  The diphenylmethylene a c e t a l  seems t o  be a very 

was 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
5
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



690 LIPTAK, SZABO, AND HARANCI 

u s e f u l  p r o t e c t i n g  group and i t  can be removed by mi ld  a c i d  h y d r o l y s i s ,  
or by c a t a l y t i c  hydrogenolys is .  Chemical r e d u c t i o n  wi th  L i A 1 H 4 - A 1 C l 3  a t  
low t empera tu re  c l e a v e s  them i n t o  diphenylmethyl e t h e r s ,  bu t  a t  h ighe r  
tempera ture  (-45OC) both  OH groups  can be r egene ra t ed .  These prop- 
ert ies might f i n d  u s e f u l  a p p l i c a t i o n s  i n  p r e p a r a t i v e  ca rbohydra t e  
chcniistry . 

I t  is worth n o t i n g  t h a t  t h e  conven t iona l  p r e p a r a t i o n  of a c e t a l s ,  
i . e . ,  condensa t ion  of benzophenone d imethyl  a c e t a l  w i th  d i o l s ,  f a i l e d .  
The l a t e r  r e a c t i o n  gave methyl 6-Q-(methoxydiphenylmethyl)-d-Cj-gluco- 

pyranos ide7  from methyl d-CJ-glucopyranoside, There is only  one o t h e r  
s u c c e s s f u l  approach i n  t h e  l i t e r a t u r e ,  t h e  p r e p a r a t i o n  of 1,2-4-di- 
phenylmethylene a c a t a l  of 0 - r ibo fu ranose  d ibenzoa te  u s i n g  d iphenyl  
cadmium. 

Ace ty la t ion  of 2 - 2  provided  g-5 w h i l e  benzy la t ion  gave U-5. 
Both a r e  comple te ly  p r o t e c t e d  s u g a r s  wi th  t h r e e  d i f f e r e n t  temporary 
b lock ing  groups  and have rhamnosyl donor a b i l i t y .  

Benzylidenation'  of 1-2 with  d,d-dimethoxy-toluene wi thou t  s o l v e n t  
i n  presence  of a c a t a l y t i c  amount of e - t o l u e n e s u l p h o n i c  a c i d  gave a 1:l 
m i x t u r e  of t h e  N- (16-5) and endo-phenyl-benzylidene (17-5) 
d e r i v a t i v e s .  Th i s  r e a c t i o n  r e q u i r e s  a very s h o r t  r e a c t i o n  time, and t h e  
y i e l d  is a l s o  h igh .  The unsepa rab le  i somers  were a c e t y l a t e d ,  t h e  4-0- 
a c e t y l  isomer (u-5) of 16-5 was c r y s t a l l i z e d  from e t h a n o l  and t h e  sy rup  

- 19-2 was p u r i f i e d  by column chromatography. The i r  s a p o n i f i c a t i o n  
r e s u l t e d  i n  compounds 16-5 and 17-5. Hydrogenolysis of the 
d ioxolane- type  benzyl idene  d e r i v a t i v e s  16-3 and U-s fo l lowed t h e  
well-known g e n e r a l  rou te ,"  16-5 gave 3-0-benzyl e t h e r  (2-s) and 
compound 17-s gave t h e  2-Q-benzyl d e r i v a t i v e  ( 2 - 5 ) .  

The 13C NMR s p e c t r a  of a l l  new compounds were ass igned  by us ing  
t h e i r  proton-carbon c o r r e l a t i o n  maps and d a t a  were compared wi th  those  
of t h e  cor responding  Q-glycoside d e r i v a t i v e s .  I n  most c a s e s  t h e  1 3 C  NMR 

s p e c t r a  of t h e  g-g lycos ides  have a l r e a d y  been pub l i shed .  Here we r e p o r t  
on ly  t h e  s y n t h e s i s  and I3C NMR d a t a  of methyl 2,3-tJ-diphenylmethylene- 

4-I=-rhamnopyranoside (g-o), its 4-Q-acetyl- (14-0) and 4-D-benzyl- 
d e r i v a t i v e s  (g-0) .  Treatment of m e t h y l  d-I=-rhamnopyranoside" w i t h  

d ich lorodiphenylmethane  a s  desc r ibed  f o r  t h e  p r e p a r a t i o n  of 2-2 
afforded 1_2-0. Conventional a c e t y l a t i o n  gave s-c and b e n z y l a t i o n  of 
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SYNTHESIS OF METHYL 1-THIO-L-RHAMNOPYRANOSIDE DERIVATIVES 693 - 

- 12-0 a f fo rded  15-0. A l l  e f f o r t s  t o  prepare methyl  2,3-Q-diphenyl- 

methylene-/LL-rharnnopyranoside - f a i l e d ,  r a t h e r  complete anoner izat ion 

e f f e c t e d  by py r id in ium hydrochlor ide took place. The NMR data are 

summarized i n  t h e  tab les .  The r e s u l t s  o f  t h i s  comparison can be 

evaluated as fo l l ows :  The 0-5 replacement a t  t he  anomeric carbon atoms 

causes a very s t rong  u p f i e l d  s h i f t  a t  C-1. C h a r a c t e r i s t i c  downf ie ld  

s h i f t s  o f  -1 ppm can be observed f o r  C-2 atoms. The chemical s h i f t  

values of t h e  o the r . ske le ton  carbon atoms are n o t  s e n s i t i v e  t o  the  Q-5 
exchange a t  t he  anomeric centres.  

A considerable d i f f e r e n c e  was observed i n  [dJ,,-values o f  t he  0- and 

- S-rharnnopyranoside d e r i v a t i v e s .  I n  the case o f  the d-anorners the 

t h i o - d e r i v a t i v e s  have s u b s t a n t i a l l y  h ighe r  negat ive values, than do the 

oxygen-der ivat ives.  On the  o the r  hand, the p-thio-rharnnopyranosides show 

h ighe r  p o s i t i v e  values than the  Q-glycoside d e r i v a t i v e s ,  b u t  these 

d i f f e rences  a re  n o t  so s u b s t a n t i a l .  

The [&-values o f  t he  0- and - S-rhamnopyranoside d e r i v a t i v e s :  

7 - 6 - 5 - 4 - 3 - 2 - 1 - 
- 0 -60 +4 5 -62 +95 -16 +78 -62 

- s -101 +68 +114 -142 -142 +98 -147 

1 4  - 12 - 11 - 10 - 9 - 8 - 
- 0 -68 -17 -46 +4.4 -72 -29 

- S -166 -82 -79 -46 -170 -118 

21 - 20 - 19 - 18 - 17 - 16 - 
- 0 -16 -23 -24 +30 -25 +3.6 

- S -125 -128 -114 -71  -117 -67 

EXPERIMENTAL 

1 5  

-83 

-148 

- 

M e l t i n g  p o i n t s  were determined on a K o f l e r  apparatus and are 

uncorrected. O p t i c a l  r o t a t i o n s  were determined with a Perkin-Elmer 241 
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6 94 LIPTAK, SZABO, AND HARANGI 

polar imeter .  NMR spect ra were recorded f o r  s o l u t i o n s  i n  CDC13 ( i n t e r n a l  
Me4%) with a Bruker WP-200 spectrometer a t  room temperature. TLC was 

performed on K iese lge l  60 F254 (Merck) with d e t e c t i o n  by c h a r r i n g  w i t h  

sulphuric acid. Short-column chromatography was e f f e c t e d  on K iese lge l  G 
(Reanal) adsorbent. 

Methyl  2,3,4-Tri-O-acetyl-l-thio-d- (14 )  - -  and -0-L-Rhamnopyra- 

noside (2-2). A s o l u t i o n  o f  2,3,4-tri-O-acetyl- d-h-rhamnopyranosyl - 
bromide (10.0 g) i n  acetone (60 mL) was b o i l e d  under r e f l u x  w i t h  

th iou rea  (7.0 9). A f t e r  1 h the  s o l u t i o n  was d i l u t e d  with 

dichloromethane (150 mL) and s t i r r e d  w i t h  an aqueous s o l u t i o n  (150 mL) 
of a Na2C03 (8.8 g> and Na2S03 ( 5 . 5  g> f o r  1 h a t  20 OC. The organic 
l a y e r  was separated and d r ied ,  and methy l  i o d i d e  (6.75 mL) and 

- N-ethyldi isopropylamine (9.3 mL) were added a t  room temperature. A f t e r  1 

h t h e  m ix tu re  was washed with water (3 x 50 mL), dried, and 

concentrated, t o  g i v e  a syrup. I t  was c r y s t a l l i z e d  from ethanol  (15  mL) 

t o  g i v e  2-5 (0.60 g, 6.6%): mp 189-190 OC, [d]  +67O (c 0.70, 

chloroform),  RF 0.78 (dicloromethane-acetone, 97:3). 

Anal. Calcd f o r  C13H2007S: C, 48.74; H, 6.29; S ,  10.00. Found: C, 

48.88; H, 6.37; S, 9.86. 

The res idue was p u r i f i e d  by column chromatography, t o  g i ve  1-5 
(3.85 g, 46.3%):[4l0 -101' (L; 1.0, chloroform),  RF 0.80. 

Anal. Found: C, 48.71; H, 6.20; 5 ,  10.12. 
Methyl  1-Thio-d-L-rhamnopyranoside ( 3 - 5 ) .  Compound - -  1-S (2.3 g) i n  

d ry  methanol (30 mL) was deacety la ted i n  the  prescence o f  NaOMe (5  mg). 

A f te r  1 day the  s o l u t i o n  was n e u t r a l i z e d  with Amber l i te  IR-120 (H+) 
res in ,  f i l t e r e d ,  and concentrated t o  g i v e  2-5. It was c r y s t a l l i z e d  from 
e t h y l  acetate (1.25 g, 89.6%): mp 104-105 OC,[d],, -185' (c 1.0, water) ,  

RF 0.78 (dichloromethane-methanol , 8 : 2).  

Anal. Calcd f o r  C7H1404S: C,  43.28; H, 7.26; S, 16.50. Found: C, 

43.11; H, 7.38; S, 16.45. 

Methyl  1-Thio-P-l-rhamnopyranoside - (4-5). Compound 2-2 (0.25 g> i n  

dry methanol (25 mL) was t r e a t e d  with NaOMe ( 5  mg) as descr ibed fo r  l - s ,  
t o  g i ve  4-2 (0.13 g, 85.8%): mp 158 OC ( f rom e t h y l  acetate),[dID +114O, 

(c 0.6, water), RF 0.77 (dichloromethane-methanol,  8:2).  

C, 
43.27; H, 7.19; S, 16.39. 

- -  

Anal. Calcd f o r  C7Hl4O4S: C ,  43.28; H, 7.26; 5 ,  16.50. Found: 
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SYNTHESIS OF METHYL 1-THIO-C-RHAMNOPYRANOSIDE DERIVATIVES 695 

Methyl 2,3-O-Isopropylidene-l-thio- 4-h-rhamnopyranoside (2-2). 
Methyl l-thio-4-h-rhamnopyranoside - (2-2, 4.15 g) was stirred in 2,2-di- 
methoxypropane ( 5  mL) in -the presence of - p-toluenesulphonic acid (30 mg) 

at 20 OC for 1 h. The mixture was then diluted with dichlorwethane (50 
mL), washed with 5% aqueous NaHC03 (20 mL) and water ( 3  x 10 mL), dried 
(Na2S04) and concentrated, to give a crystalline product. It was 
recystallized from n-hexane-ether, to give 3-S (4.30 g, 85.0%): mp 76-77 
OC , [ d],, -142' (& 0.8, chloroform), RF 0.69 (dichloromethane-methanol , 
95:5). 

Anal. Calcd for C10H1804S: C, 51.26; H, 7,74; S, 13.68. Found: C, 

Methyl 2,3-0-Isopropylidene-l-thio- 0 -I=-rhamnopyranoside (6-S) . - -  
A solution of A-S (0.79 g) in N,N-dirnethylformamide (2 mL) was stirred 
with 2,2-dimethoxypropane (4.9 mL, 4.16 g) and e-toluenesulphonic acid 
(10 mg) f o r  16 h at room temperature. The work-up was as. described for 
the preparation of 2-5 to give 6-5 (0.76 g, 79.7%): mp 73-74 C (from 
light petroleum-ether, 3:1),(d],, +99O ( c  0.9, chloroform), RF 0.55 
(dichloromethane-methanol, 95: 5). 

Anal. Calcd for C10H1804S: C, 51.26; H, 7.74; S, 13.68. Found: C, 
51,12; H, 7.80; S, 13.46. 

Methyl 4-0 -8enzy l -2 ,3 -0 - i sop ropy l idene - l - th io - - ! -~ - rhamnopyrano~  
(1-S). Compound 2-s (4.15 g) in t4,N-dimethylformamide (30 mL) and in the 
presence of KOH (3.97 g) was treated with benzyl bromide (3.63 2.52 
mL) for 1 h at room temperature. The reaction mixture was diluted with 
dichloromethane (200 mL), filtered, and concentrated in vacuo. The 
residue was diluted with dichloromethane (200 mL), washed with water (3 
x 20 mL), dried (Na2S04), and concentrated, to give a crystalline 
product, which was recrystallized from ethanol, to give 1-2 (4.29 g, 
74.7%): mp 51-52 OC, [d ] , ,  -147' (c 0.7, chloroform), RF 0.50 (di- 
chlormethane) . 

Found: C, 

51.10; H, 7.68; S, 13.39. 

0 

g, 

Anal. Calcd f o r  C17H2404S: C, 62.93; H, 7.45; S, 9.88. 

Methyl 4-O-Benzyl-l-thio-d-~-rhamnopyranoside (84). - -  A solution of 
- 7-5 (2.8 g> in dichloromethane (50 mL) was hydrolyzed with tri- 
fluoroacetic acid (5 mL) in the presence of water (1 drop) for 1.5 h at 
20 OC. It was diluted with dichloromethane (150 mL), washed with water 
until neutral (5 x 10 mL), dried, and concentrated. The residue was 

62.96; H, 7.40; S, 9.71. 
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696 LIPTAK, SZABO, AND HARANGI 

crystallized from cyclohexane-light petroleum to give 8-S (2.36 g, 
96.1%): mp 76 OC, fd), -166' (c 0.8, chloroform), RF 0.65 ( d i -  

chlorcnnethane-methanol , 9 : 1). 
Anal. Calcd f o r  C14H2004S: C, 59.13; H, 7.08; S, 11.27. Found: C, 

Methyl 2,4-Di-O-benzyl-l-thio- d -I=-rhamnopyranoside - (2-s) and 
methyl 3,4-Di-O-benzyl-l-thio-d-~-rhamnopyranoside (lo-?). A mixture of 
- 8-5 (4.2 g>, tetrabutylammonium bromide (1.2 g), benzyl bromide (1 .9  mL! 
in dichloromethane (150 mL) and aqueous sodium hydroxide (15 mL 10% 
solution) was stirred with a high-speed magnetic stirrer at room 
temperature f o r  2 days. The organic layer was separeted, washed ivith 
water ( 3  x 20 mL), dried (Na2S04) and concentrated. The syrup 
was chromatographed, to give, first, the syrupy 2-5 (4.20 g, 75.9%): 
cd3, -82' (_c 0.7, chloroform), RF 0.67 (dichloromethane-acetone, 95:5). 

Found: C, 
67.22; H, 6.87; S, 8.39. 

59.04; H, 7.21; S, 11.21. 

of 

residual 

Anal. Calcd for C21H2604S: C, 67.35; H, 6.99; S, 8.56. 

Continuing the elution, the syrupy l0-S was obtained as the second 
component (0.14 9, 2.5%):[dI0 -79' (c 2.2, chloroform), R~ 0.52 

Anal. Found: C, 67.41; H, 7.08; S, 8.35. 
Methyl 3-O-Acethyl-2,4-di-O-benzyl-l-thio- d-L-rhamnopyranoside 

(11-2). Compound 2-5 (60 mg) was acetylated with pyridine (0.5 mL) and 
acetic anhidride (0.5 mL) at 20 OC for 24 h. Conventional work-up gave 
syrupy 11-S (65  mg, 97.4%): [d], -46' (c 1.1, chloroform), RF 0.79 
(dichloromethane-ethyl acetate, 95: 5). 

Anal. Calcd f o r  C23H2805S: C, 66.32; H, 6.77; S, 7.69. C, 

Methyl 2,3-0-Diphenylme thylene-1-thio-d-l-rhamnopyranoside (12-2). 
A solution of 1-5 (0.87 g )  in dry pyridine (15 mL) was stirred with 
dichlorodiphenylmethane (1.6 g, 1 . 3  mL) at 80 OC. After 24 h it was 

Found: 
66.41; H, 6.70; S, 7.52. 

poured into ice-water (50 g )  and the residue was dissolved in 
dichloromethane, washed with 0.5 lj - H2S04 (3 x 30 mL) and water until 
neutral. The solution was dried (Na2S04), filtered and concentrated to 
give a red-brown syrup. It was purified by column chromatography 

ized 
0.8, 

(dichloromethane-acetone, 98:2), to give 2 - 2  wich was recrystal 
from cyclohexane (0.80 g, 49.8%): mp 117 OC, [a(], -170' (c 
chloroform), RF 0.55. 

Anal. Calcd f o r  C20H2204S: C, 67.01; H, 6.18; S, 8.94. 
67.18; H, 6.05; S, 8.76. 

Found 
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SYNTHESIS OF METHYL 1-THIO-L-RHAMNOPYRANOSIDE DERIVATIVES 697 - 

Methyl 2,3-O-Diphenylmethylene-l-thio-~-~-rhamnopyranoside (13-3. - -  
A solution of 3-5 (0.38 g) in dry pyridine (10 rnL) was stirred with 
dichlorodiphenylmethane (0.8 g, 0.65 mL) at 100 OC. After 48 h the 
work-up was as described for 12-5 to give a syrup, which was purified by 
column chromatography, to give z-3 (125 mg, 18%): RF 0.50 (di- 
chloromethane-acetone, 95:5), 

Anal. Calcd for C20H2204S: C, 67.01; H, 6.18; S, 8.94. found: C, 

Methyl 4-0-Acetyl-2,3-O-diphenylmethylene-l-thio-d-~-rhamnopyrano- 
- side (14-5). Compound 12-5 (0.7 g) was acetylated with pyridine (5 mL) 
and acetic anhydride (5 mL) at 20 OC for 16 h. Conventional work-up gave 
amorphous 14-5 (0.75 g, 95.8%):[d& +118' (c 0.34, chloroform), RF 0.80 

(dichloromethane-ethyl acetate, 95: 5). 
Anal. Calcd for C22H2405S: C, 65.98; H, 6.04; S, 8.00. Found: C, 

65.85; H, 6.12; S, 7.81. 
Methyl 4-0-Benzyl-2,3-0-diphenylmethylene-l-thio-~-~-rhamnopyrano- 

- side (15-5). Compound 12-5 (240 mg) in _N,N-dimethylformamide ( 2  mL) and 
in the presence of KOH (120 mg) was treated with benzyl bromide (0.12 
mL) at room temperature. After 1 h the work-up was done as described for 
- -  7-5 to give a syrup, which was purified by column chromatography, to 
give 15-s (195 mg, 64.9%): [d]o -148' (c 0.9 chloroform), RF 0.57 
dichloromethane-n-hexane, 7:3). 

found: C, 

66.88; H, 6.10; S, 8.79. 

Anal. Calcd for C27H2804S: C, 72.29; H, 6.29; S, 7.14. 

Methyl 4-0-Acetyl-endo- - (L9-5) and -=-2 , 3-0-benzylidene-1-thio- 
-- 4-L-rhamnopyranoside - (u-5). Compound 2-S (1.1 g) was treated with d , d -  

dimethoxytoluene (8.6 mL) in the presence of ptoluenesulphonic acid 
(0.02 g) at room temperature for 1 h. Work-up, as described for 2 4 ,  
gave a syrup (1.2 g), which was fractionated by chromatography, 
to give the mixture of @-!j and 19-s (0.86 g, 53.8%), RF 0.65 
(dichloromethane-acetone, 9:l). It was acetylated with pyridine (1.5 mL) 

and acetic anhydride (1.5 mL) at 20 OC for 24 h. Conventional work-up 
gave a crystalline product. Recrystallisation of the mixture from 
ethanol (4 mL) gave g-2 (0.27 g, 27.3%): mp 154 oC, [~ !D  -114' (c 0.7, 
chloroform) RF 0.40 (light petroleum-ethyl acetate, 4:l). 

Anal. Calcd for C16H2005S: C, 59.24; H, 6.21; S, 9.88. Found: C, 
59.35; H, 6.18; S, 9.74. 

72.11; H, 6.38; S, 7.19. 

column 
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6 98 LIPTAK, SZABO , AND HARANGI 

The residue in the mother liquid gave syrupy 2-2 (0.31 g, 31.4%): 

Anal. Found: C,59.40; H, 6.11; S, 9.79. 
Methyl Exo-2,3-O-benzylidene-l-thio-4-~-rhamnopyranoside (16-5). A 

solution of u-2 (0.175 g) in dry methanol (10 mL) was in 
the presence of NaOMe (5 mg). After 24 h, the solution was neutralized 
with Amberlite IR-120 (H') resin, filtered, and concentrated to give 
- 16-S. It was recrystallized from ethanol (0.14 g, 92.5%): mp 122-124 OC, 
[ d ] ,  -125' (c 0.6, chloroform), RF 0.64 (dichloromethane-acetone, 9:l). 

Anal. Calcd for C14H1804S: C, 59.55; H, 6.42; S, 11.35. Found: C, 
59.49; H, 6.60; S, 11.21. 

Methyl Endo-2,3-O-benzylidene-l-thio-A-l-rhamnopyranoside (g-2).  
A solution of s-2 (0.24 g) in dry methanol (10 mL) was treated with 
NaOMe (5 mg) for 24 h, then neutralized with Amberlite IR-120 (Hf)  

resin, filtered, and concentrated to give syrupy 17-2 (0.20 95.7%): 
[d],, -1.5' (c 1.14, chloroform), RF 0.64 (dichloromethane-acetone, 9 : l ) .  

Anal. Calcd for C14H1804S: C, 59.55; H, 6.42; S, 11.35. Found: 
59.63; H, 6.48; S, 11.30. 

Methyl 3-0-Benzyl-1-thio- d-I=-rhamnopyranoside (a-3). Compound 
16-s (85 mg) was hydrogenolyzed with LiA1H4 (17 mg) and AlC13 (59 mg) in 
ether-dichloromethane (20 mL, 1:l) for 10 min at 20 OC. After the usual 
work-up the syrup was purified by column chromatography, to give 20-2 
(65 mg, 75.9x):[4ID -117' (c 0.7, chloroform), RF 0.53 (dichloro- 
methane-acetone , 8 : 2) . 

C, 

[d], -71' (c 0.8, chloroform), RF 0.47. 

deacetylated 

- 

g, 

C, 

Anal. Calcd for C14H2004S: C, 59.13; H, 7.08; S ,  11.27. Found: 
59.11; H, 7.00; S, 11.20. 

Methyl 2-0-Benzyl-1-thio- d -L-rhamnopyranoside - ( 2 - s ) .  Compound 
- 17-5 (0.14 g) was treated with LiA1H4 (28 mg) and A1C13  (98 mg) in 
ether-dichloromethane (20 mL, 1:l) for 10 min a t  room temperature. After 
the usual work-up the product was purified by column chromatography, to 
give syrupy 2 - S  (73 mg, 51.7%):[dl0 -67' (c 0 . 9 ,  chloroform), RF 0.41 
(dichloromethane-acetone, B:2). 

C, Anal. Calcd for C14H2004S: C, 59.13; H, 7.08; 5 ,  11.27. Found: 
59.03; H, 7.15; S ,  11.11. 

REFERENCES 
1. H. Lonn, Carbohydr. m.,  139, 105 and 115 (1985). 
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