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THE ALLYL GROUP FOR PROTECTION IN CARBOHYDRATE CHEMISTRY, 

PART 14.' SYNTHESIS OF 2,3-DI-O-METHYL-4-0-(3,6-DI-O- - - - 
METHYL-f3-D-GLUCOPYRANOSYL)-L-RHAMNOPYRANOSE (AND ITS CI- - - - 
PROPYL GLYCOSIDE): A HAPTENIC PORTION OF THE MAJOR 

GLYCOLIPID FROM MYCOBACTERIUM LEPRAE. 

Roy Gigg,* Sheila Payne and Robert Conant 

Laboratory of Lipid and General Chemistry, 
National Institute for Medical Research, 

Mill Hill, London NW7 IAA, U.K. 

Received May 9, 1953 

ABSTRACT 

3,6-Di-c-methyl-g-glucose was prepared v i a  5-0-allyl-1,2-0- 
isopropylidene-3-~-mefhyl-~t-~-glucofuranose and was converted 
into 2,4-di-~-acetyl-3,6-di-~-methyl-~-glucopyranosyl chloride. 
Condensation of the chlorosugar with Eethanol or allyl 2,3-0- 
isopropylidene-a-&-rhaumopyranoside gave the corresponding 
crystalline B-glyyosides. The allyl 4-0-(2,4-di-g-acetyl-3,6- 
d~-~-methyl-f3-~-glucopyranosyl)-2,3-~-isopropyl~dene-~1-~-rhamno- 
pyranoside was-converted into the title compounds and iiito 
crystalline 2,3-di-g-acetyl-4-0-(2,4-di-O-benzyl-3,6-di-0-methyl- 
6-g-glucopyranosy 1) -&-rhamnopyranosy 1 chloride which should 
seyve as an intermediate for the synthesis of the trisaccharide 
portion of the major glycolipid of Mycobacteriwn Zeprae. 
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208 G I G G ,  PAYNE, AND CONANT 

INTRODUCTION 

i t  has  been shown t h a t  Mycobacteriun leprae , 
grown i n  t h e  nine-banded a r m a d i l l o  , produces a unique p h e n o l i c  

g l y c o l i p i d  c o n t a i n i n g  a t r i s a c c h a r i d e  w i t h  t h e  sequence 3,6-di- 

- 0-methylglucose ( 1 B 4 )  2,3-di-g-methylrhamnose ( l a 2 )  3-2-methyl 

rhamnose. This  g l y c o l i p i d  shows s e r o l o g i c a l  a c t i v i t y ,  i n t e r -  

a c t i n g  w i t h  a n t i b o d i e s  i n  t h e  s e r a  of leprosy  and 

thus  t h e  s y n t h e s i s  of t h e  o l i g o s a c c h a r i d e  p o r t i o n  w a s  considered 

t o  be of va lue  f o r  f u r t h e r  immunological s t u d i e s .  Although t h e  

a b s o l u t e  c o n f i g u r a t i o n s  of t h e  s u b s t i t u t e d  glucose and rhamnose 

molecules  w e r e  n o t  e s t a b l i s h e d  i n  t h e  degrada t ive  workY3 we have 

c a r r i e d  o u t  our  i n i t i a l  s t u d i e s  on t h e  s y n t h e s i s  assuming t h a t  

t h e  g lucose  d e r i v a t i v e  has  t h e  :-configuration and t h e  rhamnose 

d e r i v a t i v e s  have t h e  &-conf igura t ion ,  and our  s y n t h e t i c  propyl  

2,3-di-~-methyl-4,~-(3,6-di-O-methyl-~-~-glucopyranosyl)-~-rhamno- 

pyranoside (23) shows s e r o l o g i c a l  a c t i v i t y ’  toward a n t i b o d i e s  

prepared a g a i n s t  t h e  n a t u r a l  g l y c o l i p i d .  

- 
- 

L - - 

RESULTS AND DISCUSSION 

We aimed f o r  the  d i s a c c h a r i d e  d e r i v a t i v e  2, as a key 

i n t e r m e d i a t e  i n  t h e  s y n t h e s i s ,  s i n c e  t h i s  would g i v e  access  t o  

t h e  t i t l e  compounds 3 and g, r e q u i r e d  f o r  immunological s t u d i e s ,  

as w e l l  as t h e  a c e t a t e  32 and hence t h e  c h l o r i d e  2 which should be  

a s u i t a b l e  i n t e r m e d i a t e  f o r  f u r t h e r  condensat ion t o  g ive  t h e  complete 

t r i s a c c h a r i d e  which occurs  as a component of t h e  g l y c o l i p i d  from 

Mycobacteriwn Zeprae . 
For  t h i s  purpose,  t h e  c h l o r i d e  d e r i v e d  from 3,6-di-g- 

methyl-g-glucose (2) was r e q u i r e d ,  

h a s  been prepared via d e r i v a t i v e s  obta ined  ( i )  by methyla t ion  of 

t h e  b o r i c  a c i d  d e r i v a t i v e s  of methyl-g-glucopyranosides ,6  ( i i )  by 
7 

methyla t ion  of ly2-~-isopropy1idene-c-~-glucofuranose 5 - n i t r a t e Y  

( i i i )  by t h e  a c t i o n  of sodium methoxide on 1 ,2-~- i sopropyl idene-  

3-~-methyl-6-0-toluene p-sulphonyl-a-~-glucofuranose7 and ( i v )  by 

3,6-Di-~-methyl-~-glucose (2) - - 

- 
- 

- 
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M e 0 7  

R'O 

0 R' 

( 1 R'= R'= H 
( 2  1 R'= CPh,; R'=H 

( 8 ) R'= H : RS R3= H,OH 
( 9  R'=Ac ; RfR3 = H,OAc 

( 3  1 R1= CPh,; R2= CH=JH=CH2 (10) R'=AC;R~=H;R?CI 
( 4  R'=H; R'= CH-,CH-CH, (11) R'=Ac;R2=OMe;R3=H 

( 5 ) R'= M e  ; R2= C HiCH- C H2 (12) R = H; R = OMe ;R3=H 
( 6 )  R'= Me; R*= CH=CH-Me (13) R'= BZ ;R2= OMe; R3=H 
( 7 )  R'=Me; R2=H 

1 2  

M e 0 1  

(18) R1=Ac;RfR%>CMe, ;e=CHiCH=CH2 
(191 R1=H; R f R z  K M e ,  ;R4=CHsCH=CH2 
(20) R'=CH2Ph;RfRfrCMe, ;R4=CHjCH=CH2 

(14) R'= R,= RSH 
(1 5) R1= H ; RtR3= X M e ,  

(2 1 ) R1= CHZP h ; R2= R3= H ; R4= C H i  C H =C H2 
(22) R1=CH2Ph; R2= R3= Me;R4= C H i  C H= CH2 

(16) R1= CH,Ph;R2RkMMe2 
(17) R1=CH2Ph;R2=R3=H 

(23) R1= H;R2=R3=Me; R4= CHiCHiMe 
(24,) R'=CH,Ph;R2=R3=Me; R4= CH= CH-Me 

(25) R'=CHzPh;R =R =H; R = CHZCH-Me 
(26) R'=CH,Ph;R2=R3=Ac;R4= CH-CH-Me 
(27) R'= H; R = R =Me; R4= H 

2 3  4 

2 3  

M e 0 1  

OR 0, / O  
C Mez 

(28) R = A c  
(29) R = H  
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210 G I G G ,  PAYNE, AND CONANT 

M e 0 1  

OCH,Ph OR' OR' 

(30) R'=MeiRfR3= H,OH 
(31 R '=  AC ; R ~ R ?  H,OH 
(32) R'=Ac;RfR3= H,OAc 
(33) R'=Ac; RfR3= H,CI 

8 methyla t ion  of 5-O-benzy1-I,2-0-isopropylidene-a-~-glucofuranose. 

For the  p r e s e n t  s y n t h e s i s  we  chose a d i f f e r e n t  r o u t e  t o  3,6- 
- - - 

di-O--methyl-g-glucose (8) v i a  I,2-~-isopropylidene-3-~-methyl- 

a-D-glucofuranose - (i) ,'- Compound _1 was converted i n t o  t h e  

t r i t y l  d e r i v a t i v e  1. which gave t h e  a l l y l  e t h e r  3. 
of t h e  t r i t y l  group from 3, i n  a c i d i c  aqueous-acetone, gave 5-0- 

a l l y l - 1  ,2-~-isopropylidene-3-~-methyl-~-~-glucofuranose (A), 
which w a s  methylated t o  g i v e  t h e  dimethyl  e t h e r  2. Isomer- 

i s a t i o n 8  of t h e  a l l y l  group wi th  potassium te r t -butoxide  i n  

dimethyl sulphoxide gave t h e  prop-I-enyl e t h e r  6 ,  which w a s  

converted i n t o  8 e i t h e r  by d i r e c t  a c i d i c  h y d r o l y s i s  of both t h e  

prop-I-enyl and i sopropyl idene  groups o r  s tepwise  by mercury(I1) 

ch lor ide  hydro lys is"  of t h e  prop-I-enyl group t o  g ive  3,6-di-0- 

methyl-] ,2-~-isopropylidene-a-~-glucofuranose (_Z> , 7 y 8  followed by 

a c i d i c  h y d r o l y s i s  of t h e  i sopropyl idene  group t o  g i v e  8. 

- 
- 

Hydrolysis  

- 

- 

Acety la t ion  of 8 w i t h  a c e t i c  anhydride-pyridine gave a 

c r y s t a l l i n e  mixture  of anomers 9, one of which was obta ined  pure 

by r e c r y s t a l l i s a t i o n .  

wi th  a s a t u r a t e d  s o l u t i o n  of hydrogen c h l o r i d e  i n  g l a c i a l  acetic 

a c i d  gave t h e  c h l o r i d e  '0. 

Treatment of t h e  mixture  of anomers 9 

T o  confirm t h e  s u i t a b i l i t y  of t h e  c h l o r i d e  '0 f o r  t h e  

p r e p a r a t i o n  of t h e  r e q u i r e d  g lycos ides ,  i t  was allowed t o  r e a c t  

w i t h  methanol i n  t h e  presence of s i l v e r  carbonate  t o  give 

c r y s t a l l i n e  methyl 2,4-di-~-acetyl-3,6-di-~-methyl-~-~-gluco- - 
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ALLYL GROUP. 14 211 

pyranoside (I). 
confirmed by 'H NMR spectroscopy and by f u r t h e r  conversion,  V i a  

methyl 3,6-di-~-methyl-@-~-glucopyranoside ( 1  2) ( a l s o  r e q u i r e d  

f o r  immunological s t u d i e s ) ,  i n t o  t h e  k n o w n , 6 T r y s t a l l i n e  methyl 

2,4-d~-O-benzoyl-3,6-di-~-methy1-@-~-glucopyranos~de - - (2). 

The anomeric c o n f i g u r a t i o n  of  fi was 

- 

The aglycone r e q u i r e d  f o r  condensat ion w i t h  t h e  c h l o r i d e  2, 
f o r  t h e  d i s a c c h a r i d e  s y n t h e s i s ,  was a l l y l  2,3-g-isopropylidene- 

a-l-rhamnopyranoside (15) , 
of t h e  crude a l l y l  a-&-rhamnopyranoside (14) , prepared by 

F i s c h e r  g l y c o s i d a t i o n  of L-rhamnose i n  a l l y l  a l c o h o l ,  fol lowed 

by chromatography t o  remove t h e  small amount of  @-isomer a l s o  

formed, For  f u t u r e  work, on t h e  s y n t h e s i s  of t h e  t r i s a c c h a r i d e ,  

t h e  benzyl  e t h e r  '7 was requi red .  

subsequent  a c i d i c  h y d r o l y s i s  of t h e  i sopropyl idene  group gave 

t h e  c ry  s t a 11 i n e  a1 l y  1 4-0-b en zy 1-a-L- rhamnopyr an0 s i de (2) . 

T h i s  was obta ined  by a c e t o n a t i o n  - 
- 

- 

Benzylat ion of 2 and 

- 
Condensation of t h e  c h l o r i d e  '0 w i t h  t h e  a l c o h o l  2 under 

H e l f e r i c h  c o n d i t i o n s ,  us ing  mercury(I1)  cyanide i n  aceto-  

n i t r i l e ,  gave t h e  c r y s t a l l i n e  d i s a c c h a r i d e  5 t o g e t h e r  w i t h  a 

small amount of t h e  corresponding a- l inked d i s a c c h a r i d e  28. 
The anomeric c o n f i g u r a t i o n s  of t h e  products  were r e a d i l y  

e s t a b l i s h e d  by comparison of  t h e  'H NMR s p e c t r a  of t h e  

corresponding d i o l s  2 and 9 prepared by b a s i c  h y d r o l y s i s  of  5 
and 8. 
h y d r o l y s i s  t o  remove t h e  i sopropyl idene  group, gave t h e  key 

i n t e r m e d i a t e  2, 

Benzylat ion of  t h e  d i o l  '9 gave 0, which on a c i d i c  

Methylat ion of gave t h e  t e t r a m e t h y l  e t h e r  2, which on 

hydrogenat ion over  Pd-C gave propyl  2,3-di-G-methyl-4-0-(3,6-di- 

- O-methyl-@-~-glucopyranosyl)-a-~-rhamnopyranoside - (23). 
Compound 2 i n h i b i t e d  t h e  i n t e r a c t i o n  of t h e  i n t a c t  major 

g l y c o l i p i d  of Mycobacteriwn Zeprae w i t h  t h e  ant ibody,  produced 

a g a i n s t  t h e  g l y c o l i p i d ,  i n  t h e  enzyme-linked immunosorbent assay  
5 ( 'ELISA') .  

I somer isa t ion8  of t h e  a l l y l  group i n  compound gave t h e  

prop-I-enyl g lycos ide  4, which on depropenyla t ion  w i t h  mercury(I1)  

c h l o r i d e  lo gave c r y s t a l l i n e  2,3-di-c-methy1-4-2- (2,4-di-C-benzyl- 
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212 G I G G ,  PAYNE, AND CONANT 

3,6-di-O-me thy l-6-E-g lucopyranosy 1) -L-rhamnose - (2) , Hydro- 

genolys is  of 30 over  Pd-C gave t h e  syrupy d i s a c c h a r i d e  7, a l s o  

r e q u i r e d  f o r  immunological s t u d i e s ,  

- 

For t h e  p r e p a r a t i o n  of  t h e  c h l o r i d e  2, compound w a s  
8 isomerised w i t h  potassium t e r t - b u t o x i d e  i n  dimethyl  sulphoxide t o  

give t h e  prop-I-enyl g l y c o s i d e  5 which w a s  a c e t y l a t e d  t o  g ive  

t h e  d i a c e t a t e  6. Hydrolysis  of t h e  prop-1-enyl group w i t h  

mercury(I1)  ch lor ide"  gave c r y s t a l l i n e  2,3-di-G-acetyl-4-2- 

( 2 , 4 - d i - 0 - b e n z y l - 3 , 6 - d i - ~ - m e t h y l - ~ - ~ - g l u c o p y r a n o s y l ) - ~ - r h ~ n o s e  - 
(z), and t h i s  on a c e t y l a t i o n  gave an anomeric mixture  of  t h e  

a c e t a t e s  2 from which a pure isomer w a s  ob ta ined  by r e c r y s t a l -  

l i s a t i o n .  

wi th  a s a t u r a t e d  s o l u t i o n  of hydrogen c h l o r i d e  i n  g l a c i a l  a c e t i c  

a c i d  gave t h e  c r y s t a l l i n e  ch loro-der iva t ive  = w h i c h  should be 

a s u i t a b l e  i n t e r m e d i a t e  f o r  f u r t h e r  condensat ions t o  g ive  t h e  

t r i s a c c h a r i d e  p o r t i o n  of t h e  g l y c o l i p i d .  

- - 

Treatment of t h e  anomeric mixture  of  a c e t a t e s  2 

EXPERIMENTAL 

General  Procedures .  L ight  petroleum had bp 40-60 O C ,  and 

TLC was c a r r i e d  o u t  on microscope s l i d e s  coated w i t h  s i l i c a  g e l  

G (Merck) u n l e s s  o therwise  s t a t e d ,  Solvents  were evaporated 

under reduced p r e s s u r e ,  and r o t a t i o n s  were measured wi th  a 

Bendix au tomat ic  p o l a r i m e t e r .  

wi th  a Bruker WH-270 spec t rometer ,  and f u l l y  decoupled 1 3 C  NMR 

s p e c t r a  were recorded a t  50MHz w i t h  a Bruker WM-200 spec t rometer ,  

bo th  i n  CDC13 u s i n g  t e t r a m e t h y l s i l a n e  a s  an i n t e r n a l  s t a n d a r d ,  

'H NMR s p e c t r a  w e r e  recorded 

5-~-A1lyl-1,2-~-isopropylidene-3-~-methyl-a-~-glucofura- - 
nose ( 4 ) .  

- D-glucofuranose (1) 
c h l o r i d e  (28 g,  100.4 mmol) i n  p y r i d i n e  (200 mL) w a s  kept  a t  

20' C f o r  24 h. 

20 OC, potassium carbonate  (10 g) w a s  added i n  p o r t i o n s ,  and t h e  

p y r i d i n e  w a s  evapora ted ,  

t o  remove t h e  l a s t  t r a c e s  of p y r i d i n e ,  and t h e  crude product  2 

A s o l u t i o n  of 1,2-~-isopropylidene-3-~-methyl-a- 
9 (20 g ,  85,4 mmol) and t r iphenylmethyl  - 

Methanol (10 mL) was added, and a f t e r  2 h a t  

Toluene w a s  evapora ted  from t h e  r e s i d u e  
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ALLYL GROUP. 14 213 

(contaminated w i t h  methyl t r iphenylmethyl  e t h e r )  was e x t r a c t e d  

from t h e  r e s i d u e  w i t h  chloroform, The crude product  w a s  

d i sso lved  i n  E,E-dimethylformamide (250 mL) conta in ing  a l l y l  

bromide (10 mL, 115.5 mmol), and sodium hydr ide-o i l  (7  g ,  

146 m o l y  50% sodium hydride)  was added i n  p o r t i o n s  w i t h  s t i r r i n g .  

A f t e r  2 h a t  20 O C ,  TLC ( e t h e r - l i g h t  petroleum, 1 : l )  showed 

complete conversion of t h e  a lcohol  2 (R 

e t h e r  2. (Rf 0.8). 

decompose t h e  excess  of sodium hydride,  and t h e  s o l u t i o n  w a s  

d i l u t e d  with water (300 mL) and e x t r a c t e d  wi th  e t h e r .  The 

e x t r a c t  was washed wi th  s a t u r a t e d  potassium c h l o r i d e  s o l u t i o n  

and d r i e d  (K CO ) and evaporated t o  g ive  crude 2. 
added t o  acetone (400 mL) and E-hydrochloric a c i d  (50 mL), and 

t h e  mixture  was hea ted  under r e f l u x  f o r  2 h when TLC ( a s  above) 

showed complete conversion of 2 (R 0.8) i n t o  t h e  product  5 
(R 0.25), t o g e t h e r  wi th  t r i p h e n y l c a r b i n o l  and o i l  ( so lvent  

f r o n t )  and some deace tona t ion  product  ( o r i g i n ) .  Sodium 

hydrogen carbonate  (10 g )  w a s  added i n  p o r t i o n s  t o  t h e  cooled 

s o l u t i o n ,  and t h e  s o l v e n t s  were evaporated o f f .  The crude 

product  4 was e x t r a c t e d  from t h e  res idue  w i t h  chloroform and 

t h e  e x t r a c t  d r i e d  (K CO ) and evaporated,  The r e s i d u e  was 

chromatographed on b a s i c  alumina (800 g) i n  e t h e r ,  which e l u t e d  

t h e  o i l  and t r i p h e n y l c a r b i n o l ,  and subsequent e l u t i o n  w i t h  e t h e r -  

methanol (24: l )  gave t h e  product  5 (16 g,  68%) as a syrup 

contaminated wi th  t r a c e s  of more mobile t r i t y l a t e d  by-products, 

For a n a l y s i s  a p o r t i o n  w a s  chromatographed on s i l i ca  g e l  t o  

g ive  pure - 4, [~~]:~-38.7O ( c  - 1, CHCl3). 

0 ,4)  i n t o  t h e  a l l y l  f 
Methanol (10 mL) was added slowly t o  

This  w a s  2 3  

f 

f 

2 3  

Anal, Calcd f o r  C13H2206: C ,  56.92; H ,  8.08. Found: C ,  56.88; 

H ,  8.02. 

5-0-Allyl-1,2-~-isopropylidene-3,6-di-~-methyl-~~-~-gluco- - - 
furanose (5) .  5-~-A11y1-1,2-~-isopropylidene-3-~-methyl-~~-~ 

glucofuranose (A) (15 g ,  54.7 m o l )  w a s  d i sso lved  i n  dry  to luene  

(100 mL) conta in ing  methyl iod ide  (10 mL, 160.6 mmol). Sodium 

hydride (2 g,  83.3 rmnol) was added, and t h e  mixture  w a s  s t i r r e d  

a t  100 OC f o r  6 h when TLC ( e t h e r - l i g h t  petroleum, I : ] )  showed 

- 
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complete conversion of A (R 

(Rf 0.7).  

s o l u t i o n ,  and a f t e r  adding s o l i d  carbon d i o x i d e ,  t h e  s o l v e n t  

w a s  evaporated,  The product  w a s  e x t r a c t e d  from t h e  r e s i d u e  

wi th  e t h e r  t o  g i v e  5 (15 g ,  952) as a syrup.  For a n a l y s i s  

a p o r t i o n  was chromatographed on s i l i c a  g e l  t o  g ive  pure 5, 
[ ~ i ] ; ~ - 3 1 . 8 ~  ( c  - 1 ,  CHC13). 

C ,  58.61; H ,  8.16. 

0,25) i n t o  t h e  methyl e t h e r  2 f 
Methanol (10 mL) was added s lowly t o  t h e  cooled 

Anal. Calcd f o r  CI4Hz4O6: C ,  58.31; H ,  8.39. 

1,2-~-Isopropylidene-3,6-di-~-methyl-a-~-glucofuranose (7). 7 '8 

Found: 

- 
Potass ium' te r t -butoxide  (5 g,  44.6 mmol) was added t o  a s o l u t i o n  

of compound 5 (14 g ,  48.5 m o l )  i n  dry dimethyl sulphoxide (50 mL). 

A f t e r  2 h a t  20 O C ,  TLC ( e t h e r - l i g h t  petroleum, 1:2) showed 

complete conversion of t h e  a l l y 1  e t h e r  5 (R 

1-enyl e t h e r  6 (Rf 0.6). 

t h e  mixture  was e x t r a c t e d  wi th  e t h e r  ( 3  x 100 mL); t h e  e x t r a c t  

w a s  d r i e d  (K2C03) and evaporated t o  g ive  (13 g) . Compound 5 
was d isso lved  i n  acetone-water ( 9 : l ,  100 mL) and mercury(I1)  

oxide (10 g) and mercury(I.1) c h l o r i d e  (10 g)" were added t o  

the  s t i r r e d  s o l u t i o n .  A f t e r  15 min, TLC ( a s  above) showed 

complete conversion of 6 i n t o  2 (Rf 0.1). The mixture  w a s  

f i l t e r e d  through Ce l i t e ,  t h e  r e s i d u e  washed wi th  acetone and 

t h e  combined f i l t r a t e s  were evaporated t o  dryness .  

was taken i n t o  dichloromethane (100 mL) and s t i r r e d  wi th  

s a t u r a t e d  potassium iodide  s o l u t i o n  (100 mL) t o  e x t r a c t  t h e  

mercury sa l t s .  The organic  l a y e r  was s e p a r a t e d  and d r i e d  

(K2C03) and evaporated t o  g ive  7 ( 1  1 g,  912) as a syrup,  

p o r t i o n  w a s  chromatographed on s i l i c a  g e l  t o  g ive  pure 7, 

0.5) i n t o  t h e  prop- f 
Ice-water (100 mL) w a s  added, and 

The res idue  

A 

23-480 (5 1, CHC13) {lit,7 Lct];-45.go (2 5,  CHCI3); lit. 8 

[OL1 32 ["ID -46.5O (2 2,  CHC13)}. 

3,6-Di-~-methyl-~-glucose ( 8 )  .6'7'8 (a )  A s o l u t i o n  of - 
compound 2 (10 g,  40.3 m o l )  i n  dioxane (60 mL) and l-hydro- 

c h l o r i c  a c i d  (60 mL) w a s  hea ted  under  r e f l u x  f o r  I h. Sodium 

hydrogen carbonate  (5 g) was added i n  p o r t i o n s  t o  t h e  cooled 
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s o l u t i o n ,  and t h e  s o l u t i o n  was then  concentrated t o  near  dryness  

on t h e  r o t a t o r y  evaporator .  Hot e t h y l  a c e t a t e  (200 mL) and 

magnesium s u l p h a t e  ( 2 0  g) were added t o  t h e  r e s i d u e ,  and t h e  

e x t r a c t  was f i l t e r e d  and evaporated t o  a small volume. The 

product  8 (7 g ,  83.5%) c r y s t a l l i s e d ,  mp 114-116 O C ,  [ ~ r ] : ~ + 6 0 ~  

(c  1 ,H20, f i n a l  va lue)  (lit.: mp 113-1 I6  O C ,  [c(]A8+IO2.5 * 61.52'; 

lit.,8 mp 114-117 OC [a]i2+890 (5 min) * 60' (c I,H20)). 

(b) A s o l u t i o n  of t h e  prop-I-enyl e t h e r  5 (5 g ,  17.3 m o l )  i n  

dioxane (30 mL and K-hydrochloric a c i d  (30 mL) was hea ted  under 

r e f l u x  f o r  1 h al lowing some of t h e  s o l v e n t s  t o  evapora te  s lowly 

( t o  remove t h e  propionaldehyde formed from t h e  h y d r o l y s i s  of t h e  

prop-I-enyl e t h e r  and thus  prevent  acetal  formation ). Sodium 

hydrogen carbonate  (2.5 g) was added i n  p o r t i o n s  t o  t h e  cooled 

s o l u t i o n  which was then  concentrated t o  near  dryness ,  and t h e  

product  8 w a s  i s o l a t e d  as descr ibed  i n  (a)  above. 

1 1  

1 , 2 , 4-Tri-~-acetyl-3,6-di-~-methyl-~-glucopyranose (9) . 
A s o l u t i o n  of 3,6-di-~-methyl-~-glucose (2) (2.5 g, 12 mmol) i n  

acet ic  anhydride-pyridine (1:2, 30 mL) was kept  a t  20 OC f o r  

12 h. Iced-water (200 mL) w a s  added, and t h e  product  was 

e x t r a c t e d  w i t h  dichloromethane. The e x t r a c t  w a s  washed w i t h  

s a t u r a t e d  potassium c h l o r i d e  s o l u t i o n ,  3E-hydrochloric a c i d  

and s a t u r a t e d  sodium hydrogen carbonate  s o l u t i o n  and d r i e d  

(MgS04) and evaporated t o  g i v e  a mixture  of t h e  anomers of t h e  

a c e t a t e  2 (3.9 g ,  97%) which c r y s t a l l i s e d  on s tanding .  

of t h e  anomers, mp 64-66 OC, [ 0] ;~+49.7~ (5 1 , CHCl ) w a s  ob ta ined  

pure by r e c r y s t a l l i s a t i o n  from e t h e r - l i g h t  petroleum. 

Anal. Calcd f o r  C,4H2209:  C,50.29; H ,  6.63. 

2,4-Di-~-acetyl-3,6-di-~-methyl-~r-~-glucopyranosy1 c h l o r i d e  

A s o l u t i o n  of t h e  mixed anomers 2 (14.6 g,  43.7 m o l )  

- 
- 

One 

3 

Found: C ,  50.21; 
H ,  6.78. 

- 
(2). 
i n  a s a t u r a t e d  s o l u t i o n  of hydrogen c h l o r i d e  i n  g l a c i a l  a c e t i c  

a c i d  (300 mL) w a s  k e p t  a t  20 O C  f o r  3 days when TLC ( e t h e r )  

showed conversion of t h e  acetate 2 (R 

(R 0.8) , t o g e t h e r  w i t h  some hydro lys is  product  of t h e  c h l o r i d e  

(Rf 0.45-0.5). 

0.6) i n t o  t h e  c h l o r i d e  '0 f 

f 
The s o l u t i o n  was added s lowly wi th  vigorous 
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216 G I G G ,  PAYNE, AND CONANT 

s t i r r i n g  t o  a mixture  of dichloromethane (1 L ) ,  water ( I  L) and 

sodium hydrogen carbonate  (750 9) .  The dichloromethane l a y e r  

w a s  s e p a r a t e d  and d r i e d  (MgS04) and evaporated t o  g ive  t h e  crude 

c h l o r i d e  '0 (13.7 g) which was  p u r i f i e d  by chromatography on 

s i l i c a  g e l  i n  e t h e r - l i g h t  petroleum ( 1 : l ) .  Yie ld  8 g (59%). 

Methyl 2 ,4-Di-~-ace ty l -3 ,6-d i -~-methyl -~-~-g lucopyranos ide  

(i). 
mixture of dry methanol (10 mL) and s i l v e r  carbonate  (200 mg). 

A f t e r  30 min a t  20 OC,  t h e  s i l v e r  sa l t s  w e r e  f i l t e r e d  o f f  and t h e  

s o l u t i o n  was evapora ted  t o  dryness ,  The crude c r y s t a l l i n e  

product  was chromatographed on s i l i c a  g e l  t o  g ive  t h e  pure 

methyl g lycos ide  fi, (360 mg, 73%),  mp 100-101 O C ,  (from l i g h t  

petroleum, bp 60-80 O C ) ,  [a]i3-30.50 (c - 0.97, CHC13). 

4.97 (m, g-2, 5-4), 4.34 ( d ,  E-1,J 
OCK3) 3.39 and 3.36 (each s ,  C-3 and C-6 OCH ), 2-10 and 2,09 

(each s ,  C-2 and C-4 COW3); 1 3 C  NMR 6 102.08 (c-1) ;  81.56; 

73.88; 72.32; 72.10; 70.27; 59.85, 58.70, 56.97 (O-CH3). 

The c h l o r i d e  '0 (500 mg, 1 .6  m o l )  was added t o  a s t i r r e d  

'H NMR 6 
= 7.69 Hz),  3.49 (s ,  C-1 

132 
-3 

Anal. Calcd f o r  C13H2208:  C ,  50.97; H ,  7.24. Found: 

C ,  51.29; H ,  6.98. 

Methyl 2,4-Di-~-benzoyl-3,6-di-~-methyl-B-~-glucopyranoside - 
- 

(2): A s o l u t i o n  of t h e  a c e t a t e  fi (600 mg, 1.96 mmol) i n  

methanol (10 mL) c o n t a i n i n g  sodium hydroxide (400 mg) was k e p t  

a t  20 OC f o r  1 h. 

s o l u t i o n  was evapora ted  t o  dryness .  

from t h e  r e s i d u e  w i t h  dichloromethane and t r e a t e d  w i t h  an excess  

of benzyl  c h l o r i d e  i n  p y r i d i n e  and t h e  product  i s o l a t e d  i n  t h e  

usua l  way t o  g ive  t h e  benzoate  2, mp 159-160 'C (from e t h e r -  

l i g h t  pe t ro leum) ,  [a]i7-12.50 ( c  - 1, CHC13) {lit.6 mp 155-156 OC, 

[a]:-11.65° (5 3,  CHCl3)}. 

Rhamnose monohydrate (23 g ,  126.3 mmol) w a s  added t o  a s o l u t i o n  

of hydrogen c h l o r i d e  (6.5 g ,  178,3 mmol) i n  a l l y 1  a l c o h o l  (200 mL), 

and t h e  mixture  w a s  h e a t e d  under  r e f l u x  f o r  2 h. An excess  of 

sodium hydrogen carbonate  was added t o  t h e  cooled s o l u t i o n ,  and 

S o l i d  carbon d ioxide  was added, and t h e  

The d i o l  '2 was e x t r a c t e d  

A l l y 1  2,3-~-Isopropylidene-a-~-rhamnopyranoside (15).  2- - 
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t h e  a l l y l  a lcohol  was evaporated o f f ,  

s i d e  3 was e x t r a c t e d  from t h e  r e s i d u e  w i t h  chloroform, and t h e  

e x t r a c t  was evaporated,  Toluene was evaporated from t h e  crude 

product  t o  remove t h e  l a s t  t r a c e s  of a l l y l  a lcohol ,  and i t  w a s  

The crude a l l y l  glyco- 

then added t o  a s o l u t i o n  of to luene  p-sulphonic a c i d  monohydrate 

(2 g ,  10.5 nnnol) i n  dry  acetone (400 mL). 

t r ie thylamine  (3  A) and sodium hydrogen carbonate  (2  g) were 

added, and t h e  acetone was evaporated o f f .  The r e s i d u e  was 

chromatographed on b a s i c  a umina (800 g ) ,  and t h e  product  2 
(TLC i n  toluene-acetone,  2 I ,  Rf 0.65)(21 g ,  68%),  contaminated 

w i t h  a small amount of the  6-anomer (R 0.55) ,  was  e l u t e d  wi th  

ether-methanol (97:3) f r e e  from more p o l a r  by-products. Chroma- 

tography on s i l i c a  g e l  i n  e t h e r - l i g h t  petroleum (4 : l )  gave pure  

- 15 as a syrup ,  [a]i4-36.6' ( c  - 1 ,  CHCl3), 'H NMR 6 5.01 (s ,  - H-I), 

1.53, 1.36 {each s ,  C(OC€13)2), 1.30 (d ,  E-6). 

H ,  8.26. 

A f t e r  4 h a t  20 O C ,  

f 

Anal. Calcd f o r  C12H2005: C ,  59,O; H ,  8.26. Found: C ,  59.22; 

Al ly1  4-~-Benzyl-a-&-rhaopyranoside (17). The a lcohol  - 
I 15 ( 1  g,  4.1 m o l ) ,  benzyl  bromide (0.75 mL, 6.3 m o l )  and 

sodium hydr ide  (300 mg, 12.5 m o l )  were s t i r r e d  i n  dry N,E- 
dimethylformamide (25 mL) a t  20 O C  f o r  3 h when TLC (e ther -  

l i g h t  petroleum, 1:2) showed complete conversion of s (R 0.1) 

i n t o  t h e  benzyl  e t h e r  '6 (R 0.7). Methanol and water  were 

added, and t h e  product  w a s  e x t r a c t e d  with e t h e r .  The crude 

product  '6 (conta in ing  benzyla t ion  by-products) w a s  hea ted  under 

r e f l u x  f o r  30 min i n  methanol (135 mL) and x-hydrochlor ic  a c i d  

(15 mL) when TLC (as  above) showed complete conversion of '6 i n t o  

t h e  d i o l z  (Rf 0.15). 

was added and t h e  s o l v e n t s  were evaporated o f f .  The crude 

product  w a s  chromatographed on s i l i c a  g e l  t o  g ive  pure ( 1  g,  

83%) ,  mp 68-70 OC (from l i g h t  petroleum, bp 60-80 O C ,  [a]i5-71.50 

(5 1, CHC13). 

f 

f 

An excess  of sodium hydrogen carbonate  

Anal. Calcd f o r  C16H2205: C ,  65.28; H ,  7.53. Found: 

C ,  65.19; H ,  7.20. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
3
3
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1
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A l l y l  4-0-(2,4-Di-~-acetyl-3,6-di-~-methy1-8-~-glucopyrano- 

syl)-2,3-~-isopropylidene-a-~-rhamnopyranoside (18). A s o l u t i o n  
- - 

- 
of the  c h l o r i d e  '0 (7.53 g,  24.2 m o l ) ,  mercury(I1) cyanide 

(4.32 g,  1 7  m o l )  and t h e  a lcohol  2 (4.7 g, 19.2 mmol) i n  dry 

a c e t o n i t r i l e  (40 mL) was heated under r e f l u x  f o r  1 h when TLC 

( toluene-acetone,  2 : l )  showed complete conversion of  the  a lcohol  

- 15 (Rf 0.65) i n t o  a product  (Rf 0 .7)(with t h e  same mobi l i ty  as  t h e  

c h l o r i d e  lo>, t o g e t h e r  wi th  some h y d r o l y s i s  product  of t h e  

ch lor ide  (Rf 0.4). 

t h e  product  was e x t r a c t e d  wi th  e t h e r ,  The e x t r a c t  was washed 

wi th  s a t u r a t e d  potassium iodide  s o l u t i o n  ( t o  remove mercury s a l t s ) ,  

d r i e d  (MgS04) and evaporated. 

e t h e r - l i g h t  petroleum gave t h e  product  (7.9 g) which p a r t i a l l y  

c r y s t a l l i s e d  on s t a n d i n g  and r e c r y s t a l l i s a t i o n  from l i g h t  

petroleum (bp 60-80 OC) gave t h e  pure  d i s a c c h a r i d e  18 (5.3 g ,  

42% from t h e  c h l o r i d e  lo> , mp 84-85 O C ,  [ci]i3-49.40 (2 1, CHC13), 

'H NMR 6 5.00 (s ,  g-I, rhamnose), 3.39, 3.34 (each s ,  OC€i3), 

2.11, 2.08 (each s ,  COCI13), 1.53, 1.35 (each s ,  C(C€13)2), 1.25 

(d,  g-6, rhamnose). 

109.62 (Me2:) , 100.2 (2-1 , glucose)  , 96.36 (2-1 , rhamnose) 81.61; 

73.80; 72.61; 72.45; 70.57; 59.87; 58.68 (O-2H3); 28.16, 26.67 

(C-(cH3) 2) 

The mixture  was evaporated t o  dryness ,  and 

Chromatography on s i l i c a  g e l  i n  

1 3 C  NMR 6 133.98 (0-CH=) - 118.26 (CH2=CH-) , 

Anal. Calcd f o r  C24H38012: C ,  55.59; H ,  7.39. 

A l l y l  4-0- (3,6-Di-O-me thyl-~-~-glucopyranosyl)-2,3-~- 

Found: 

C ,  56.04; H ,  7.98. 

- - 
isopropylidene-a-I,-rhamnopyranoside (19) and A l l y l  4-0-(3,6-di- 

- O-methyl-a-~-glucopyranosyl)-2,3-~-isopropylidene-~-~-rhamno- - - 
pyranoside (29). 

(100 mg, 0.2 mmol) and sodium hydroxide (100 mg, 2.5 m o l )  i n  

methanol ( 2 0  mT,) was k e p t  a t  20 O C  f o r  2 h when TLC ( e t h e r )  

showed complete conversion of 2 (R 

(Rf 0.5). 

evaporated t o  dryness. 

- 19 (80 mg, 95%) as a syrup,  [a]i7-50.30 ( c  - 1 ,  CHC13), 'H NMR 6 

- 
A s o l u t i o n  of t h e  c r y s t a l l i n e  d i s a c c h a r i d e  2 

0.85) i n t o  t h e  product  '9 f 
S o l i d  carbon d ioxide  was added, and t h e  s o l u t i o n  was 

E x t r a c t i o n  w i t h  e t h e r  gave t h e  product  

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



ALLYL GROUP. 14 2 19 

5.00 ( s ,  E-I, rhaumose) 4.57 (d, J 

3.66, 3.39 (each s ,  OCl13), 1.52, 1.34 

(d,  E-6, r h a m o s e )  . 
= 7.2 Hz, ;-I, g l u c o s e ) ,  

each s ,  C(CH3)2 , 1.28 
1 Y2 

Simi la r  h y d r o l y s i s  of a p o r t i o n  (200 mg) of t h e  m a t e r i a l  

from t h e  mother l i q u o r s  of t h e  r e c r y s t a l l i s a t i o n  of 

two products  on TLC (as  above), with R 0.5 and R 0.4, i n  

approximately equal  propor t ions .  These were separa ted  by 

chromatography on s i l i c a  g e l  t o  give '9 (75 mg, 45%)(Rf 0.5) and 

- 29 (70 mg, 42%)(Rf 0.4) as a syrup,  [o1]i8+55.6' ( c  - 1, CHC13), 

'H NMR 6 5.00 ( s ,  E-I, rhamnose), 4.97 (d ,  = 4.1 Hz, E-I, 
g lucose) ,  3.67, 3.41 (each s ,  OC€13), 1.53, 1.33 

1 ,26 (2-6, rhamnose) . 

showed 

f f 

each s ,  C(Cl&), , 

A l l y l  4-~-(2,4-Di-~-benzyl-3,6-di-~-methyl-~-~-glucopyra- - 
nosyl)-2,3-~-isopropylidene-o1-~-rhamnopyranoside (20). The - 
dial 2 (2g, 4.6 mmol) ob ta ined  from t h e  c r y s t a l l i n e  d i s a c c h a r i d e  

- 18 by h y d r o l y s i s  as descr ibed above, w a s  benzylated w i t h  benzyl 

bromide (2m1, 16.7 mmol) and sodium hydride (500 mg, 21 mmol) 

i n  EYE-dimethylformamide (25 d) and t h e  product  was i s o l a t e d  as 

descr ibed  above f o r  t h e  p r e p a r a t i o n  of compound ". 
- 20 (2.5 g ,  88%) as a syrup,  (&]i6-25.90 (2 0.7, CHC13). 

C ,  66.62; H ,  7.34. 

Chromatography of the  crude product  on s i l i c a  g e l  gave pure 

Anal. Calcd f o r  C34H46010: C ,  66.43; H ,  7.54. 

A l l y l  4-~-(2,4-Di-~-benzyl-3,6-di-~-methyl-8-~-glucopyra- 

A s o l u t i o n  of t h e  isopropy- 

Found: 

nosyl)-a-L-rhamnopyranoside (21) .  

l i d e n e  d e r i v a t i v e  3 (5.7 g, 9.3 m o l )  i n  methanol (99 mt) and 

10 5-hydrochlor ic  a c i d  ( 1  mt) was hea ted  under r e f l u x  f o r  30 min 

when TLC ( e t h e r - l i g h t  petroleum, 1 : l )  showed complete h y d r o l y s i s  

of 20 (Rf 0.8) i n t o  t h e  d i o l  2' (Rf 0). 

hydrogen carbonate  w a s  added t o  t h e  cooled s o l u t i o n ,  and t h e  

methanol w a s  evaporated o f f ,  The crude product  was chromato- 

graphed on s i l i c a  g e l  t o  g ive  pure (5 g ,  94%) as a syrup,  

[01]i6-41 .go ( c  - 0.86, CHCl3). 

C,  64.50; H,  7.52. 

- 

An excess  of sodium - 

Anal. Calcd f o r  C31H42010: C ,  64.79; H ,  7.37. Found: 
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2 20 G I G G ,  PAYNE, AND CONANT 

A 1  l y  1 4-2- ( 2,li-Di-S-benzy 1-3,6-di-C-me thy 1-B-2-glucopyr a- 

nosyl)-2,3-di-$-methyl-a-L-rhamnopyranoside (22) .  Compound 2 
(2 g,  3.5 m o l ) ,  sodium hydr ide  (500 mg, 20.8 mmol) and methyl  

i o d i d e  (2 mL, 32 m o l )  i n  N,x-dimethylformamide (50 mL) were 

k e p t  a t  20 O C  f o r  2 h when TLC ( e t h e r )  showed complete conversion 

of 21 (R 

were added and t h e  product  ( I  .9 g ,  90%) was e x t r a c t e d  w i t h  e t h e r ,  

For a n a l y s i s  a p o r t i o n  w a s  chromatographed on s i l i c a  g e l  t o  g i v e  

pure 2 as a s y r u p ,  [a?Ji6-29.7' ( c  - 1, CHC13). 

C ,  65.53; H ,  7.43. 

- 
- 

0.45) i n t o  a product  (Rf 0.75). Methanol and w a t e r  
f - 

Anal. Calcd  f o r  C33H46010: C ,  65.76; H ,  7.69. 

Propyl  4-0- (3,6-Di-O-m thy  l-B-g-glu copyranosy 1) -2,3-di-g- 

Found: 

- 
methyl+-l-rhamnopyranoside (23). 
(600 mg, 1 mmol) i n  e t h a n o l  (20 mL) c o n t a i n i n g  Pd-C (Fluka lo%, 

300 mg) was s t i r r e d  i n  the presence  of hydrogen a t  a tmospheric  

p r e s s u r e  f o r  12 h. The c a t a l y s t  w a s  f i l t e r e d  o f f ,  and t h e  

s o l v e n t  w a s  evapora ted  t o  g i v e  3 (360 mg, 85%) as a syrup ,  

[a]?-46.lo ( c  - 1.22, CHC13),  'H NMR 6 4.83 ( s ,  g-1, rhanmose), 

4.41 (d ,  J 

3.47, 3.39 (OCH 

0.92 (t,0CH2CH2Cg3); I 3 C  NMR, 6 105.88, 97.05, 85.80, 82.10, 

80.90, 76.22, 75.25, 74.28, 73.08, 71.46, 69.50, 67.71, 60.61, 

59.73, 59.14, 56.56. 

A s o l u t i o n  of compound 2 - 

= 7.2 Hz, g-1, g l u c o s e ) ,  3.87, 3.82, 3.49, 

-3 -2 2 
1 3 2  

and 0-CH -CH -CH3), 1.35 (d ,  g-6,  rhamnose),  

Anal. Calcd f o r  C19H36010: C ,  53.76; H ,  8.55. 

4-0- (2,4-Di-~-benzyl-3,6-di-~-methyl-B-IJ-glucopyranosyl)- - 
A s o l u t i o n  of compound 

Found: 

C ,  53.41; H ,  8.48. 

2,3-di-Cp1ethyl-L-rhaopyranose (30). 
22 (200 mg, 0.33 mmol) i n  d r y  d imethyl  su lphoxide  (20 mL) con- 

t a i n i n g  potassium t e r t - b u t o x i d e  (500 mg, 4.4 mmol) was k e p t  a t  

20 OC f o r  3 h when TLC ( e t h e r - l i g h t  pe t ro leum,  2 : l )  showed 

complete convers ion  of t h e  a l l y 1  g l y c o s i d e  2 (Rf 0.6) i n t o  t h e  

prop-1-enyl g l y c o s i d e  3 (Rf 0.65). 

t h e  product  2 was e x t r a c t e d  w i t h  e t h e r .  

w a s  hydrolysed from 4 by mercury(I1)  ch lor ide-mercury( I1)  ox ide ,  

as d e s c r i b e d  above f o r  t h e  p r e p a r a t i o n  of compound 1, and t h e  

- 
- 

Ice-water  w a s  added, and 

The prop-I-enyl group 
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crude product  was r e c r y s t a l l i s e d  from l i g h t  petroleum (bp 60-80 OC)- 

e t h y l  a c e t a t e  t o  g ive  30 (140 mg, 75%),  mp 104-104.5 O C ,  

3.8' ( c  - 0.92, CHC13, f i n a l  va lue) .  

Anal. Calcd f o r  C30H42010: C,  64.04; H ,  7.52. Found: 

C ,  64.09; H ,  7.59. 

4-0- (3,6-Di-O-me thyl-f3-~-glucopyranosyl) -2,3-di-@e thy l-&- 
rhamnopyranose (27). Compound 30 (120 mg, 0.2 mmol) was t r e a t e d  

wi th  hydrogen over  Pd-C ( a s  descr ibed  above f o r  t h e  p r e p a r a t i o n  

of compound 3) and t h e  product  7 (75 mg, 92%) w a s  ob ta ined  as  

a syrup,[a]i4-23.20 ( c  - 1.18, CHC13, f i n a l  va lue) .  

- - 

Anal. Calcd f o r  C16H30010: C ,  50.25; H ,  7.91. Found: 

C ,  50.13; H ,  7.90. 

2,3-Di-~-acetyl-Lt-O-(2,4-di-~-benzyl-3,6-di-O-methyl-f3-~- - 
A s o l u t i o n  of compound glucopyranosy1)-&-rhamnopyranose (2). 

- 21 
potassium te r t -butoxide  (2 g,  17.8 mmol) was kept  a t  5OoC f o r  5 h 

when TLC [ e t h e r ,  Kieselgel-60 p l a t e s  (Merck No. 5721)] showed 

complete conversion of t h e  a l l y 1  g lycos ide  

prop-1-enyl g lycos ide  5 (R 0.55). Ice-water w a s  added, and 

t h e  product  w a s  e x t r a c t e d  w i t h  e t h e r .  

a t e d  w i t h  a c e t i c  anhydride-pyridine (1:2) a t  50 OC f o r  2 h ,  and 

t h e  product  was i s o l a t e d  i n  the  usua l  way t o  g i v e  t h e  a c e t a t e  

The prop-1-enyl group was hydrolysed 

- 
(840 mg, 1.5 mmol) i n  dry  dimethyl sulphoxide (25 mL) conta in ing  

(Rf 0.5) i n t o  t h e  

f 
The product  2 w a s  a c e t y l -  

TLC ( e t h e r ) ,  Rf 0.9 . 
with mercury(I1) chloride-mercury(I1) oxide ( a s  descr ibed  above 

f o r  t h e  p r e p a r a t i o n  of compound i) and t h e  crude product  was 

c r y s t a l l i s e d  from l i g h t  petroleum (bp 60-80 OC) - e t h y l  a c e t a t e  

t o  give 2 (600 mg, 66%), mp 170-170.5 OC,  [ 0 i ] F + 4 . 5 ~  (2 1, 

CHC13, f i n a l  va lue) .  

anome r s 

TLC ( e t h e r )  R 0.75 and 0.7 f o r  t h e  t w o  f 

Anal. Calcd f o r  C32H42012:  C ,  62.12; H ,  6.84. Found: 

C ,  62.65; H ,  6.80. 

1,2,3-Tri-O-acetyl-4-O-(2,4-di-~-benzyl-3,6-di-~-methyl-f3- - 
D-glucopyranosy1)-L-rhamnopyranose - (32). Compound 2 w a s  ace ty l -  
c= 

a t e d  w i t h  acetic anhydride-pyridine (1:2) a t  50 OC f o r  2h, and 

t h e  product  i s o l a t e d  i n  t h e  u s u a l  way, TLC ( e t h e r - l i g h t  p e t r o l -  
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222 G I G G ,  PAYNE, AND CONANT 

eum, 3 : l )  showed a major anomer (Rf 0.65) and a minor anomer 

(Rf 0.6). C r y s t a l l i s a t i o n  from l i g h t  petroleum (bp 60-80 OC) - 
e t h y l  a c e t a t e  gave t h e  major anomer of 2, mp 112-112,5 O C ,  

[ ~ 1 ] ~ ~ - 3 0 . 0 ~  (5 1, CHC13). 

Anal. Calcd f o r  C34H44013: C ,  61.80; H,  6.71. Found: 

C ,  62.39; H ,  6.71. 

2,3-Di-0-acetyl-4-0-(2,4-di-O-benzyl-3,6-di-O-methyl-8-D- = 

glucopyranosy1)-I,-rhamnopyranosyl c h l o r i d e  (33) .  The mixed 

anomers 2 (300 mg, 0,45 mmol) were kept  i n  a s a t u r a t e d  s o l u t i o n  

of hydrogen c h l o r i d e  i n  g l a c i a l  acet ic  a c i d  (20 mL) f o r  18 h a t  

20 OC when TLC ( e t h e r - l i g h t  petroleum, 2 : l )  showed complete 

conversion of t h e  a c e t a t e s  32 (R 

(R 
hydrolys is  of t h e  c h l o r i d e ) .  The product  was i s o l a t e d  as 

descr ibed  f o r  compound '0 and c r y s t a l l i s e d  on s tanding .  

c r y s t a l l i s a t i o n  from l i g h t  petroleum (bp 60-80 OC) - e t h y l  

a c e t a t e  gave t h e  c h l o r i d e  2, mp 102-103 O C ,  [a]i5-58.50 ( c  - 1, 

CH2Cl2). 

0.6, 0.65) i n t o  t h e  c h l o r i d e  2 f 
0.7), t o g e t h e r  w i t h  a smal l  amount of 2 (Rf 0,25-0.3)(from f 

Re- 

Anal. Calcd f o r  C H C 1 O l 0 :  C ,  60.32; H ,  6.49; C 1 ,  5.56: 32 41 
Found: C ,  60.09; H ,  6.80; C 1 ,  5.18. 
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