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ABSTRACT 
S e l e c t i v e  a c e t o l y s i s  o f  p r i m a r y  b e n z y l  e t h e r s  o f  0-benzy l  C- 

g l  ucosi  des has been i rives-ti gated. B-anomers were shown tT g i v e  fu lQ  
ace ty l  a ted  compounds, w h i l e  t h e  a-anomers remai ne unchangfg under t h e  
same condi t ions.  The products  were assigned by I R Y d l H  NMR, C NMR, and 
EI-MS. 

INTRODUCTION 
S e l e c t i v e  p r o t e c t i o n  and d e p r o t e c t i o n  o f  hydroxy groups a r e  very 

i m p o r t a n t  r e a c t i o n s  i n c a r b o h y d r a t e  chemi  try.''^ The c o n v e n t i o n a l  

method of  e t h e r i  f y i  ng secondary hydroxy groups, w h i l  e m a i n t a i n i n g  t h e  

f r e e  p r i m a r y  h y d r o x y  group, i s  a s  f o l l o w s :  ( 1 )  t r i t y l a t i o n ,  ( 2 )  

e t h e r i f i c a t i o n ,  and ( 3 )  d e t r i  t y l a t i ~ n . ~  However, i t  w o u l d  be more 

convenient i f t h e  hydroxy groups were complete ly  benzyl a t e d  f i r s t ,  and 

t h e n  t h e  b e n t y l  e t h e r  o f  t h e  p r i m a r y  h y d r o x y  g roup  w e r e  s e l e c t i v e l y  

c leaved by a ~ e t o l y s i s . ~  This  method, u s i n g  a c e t i c  a n h y d r i d e - s u l  f u r i c  

ac id ,  has been s u c c e s s f u l  l y - a p p l  i ed t o  E -g l  ucose, E -ga l  ac tose ,  and Q- 
mannose i n  t h e  fo rm o f  hemiacetal s, glycosides, and o r t h o e s t e r s 6  The 

p r e s e n t  r e p o r t  dea l  s w i t h  t h e  s e l e c t i v e  a c e t o l y s i  s o f  p r i m a r y  b e n z y l  

e t h e r  o f  - C-g1 ucosi  des. 

- >  

365 

Copyright 0 1989 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
9
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



3 66 LIN, QIU, AND CAI 

Bnc opRl RropRl \ 

OBn 
__c 

OBn 
BnO BnO 

OBn OBn 

1 .  R, = R2 = OH 

2 .  R, = R, = OMe 

3 .  R1 = OMe, R2 = H 

4 .  R1 = R2 = H 

5. R1 = R2 = OAc, R3 = OBn 

6 .  R1 R, = R j  = OAC 

7 .  Rl = R, = OMe, R, = OAc 

8. R, = OMe, R2 = H, R, = OAc 

9. R1 = Rz = H, R j  = OAC 

BnOCH2 BnOCH2 

10 1 1  

BnOCH2 

1 2  

SCHEME 1 

RESULTS AND DISCUSSION 
I n  the synthes is  o f  naturally occurring - C-glycosyl flavonoids, - C -  

acy lat ion of the ag lycone  o f  1-(2',3',4',6'- t e t r a - 0 - b e n z y l - 6 - 4 -  - - 

gl ucopyranosyl)-2,4-dihydroxy-benzene (1) was studied by treating 1 with 

acetic anhydride - boron trifluoride etherates7 Surprisingly,  only - 0- 
acylated 5 and - 0-debenzylated 6 were obtained. The l H  N M R  spectrum of 6 
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BnOCH, 

BnO ' 0  R 
BnO 

OBn E n 0  

f3 --anorner a -anomer  

SCHEME 2 

showed t h a t  there  were three sing1 e t s  a t  ca. 6 2 ppm. I n  the 1 3 C  NMR 

spectrum of this  compound, the resonance of C-6' shifted t o  higher f ie ld  

(from 669.9 t o  63.8 ppm)  i n  comparison w i t h  b o t h  1 a n d  5. A n  APT 

experiment a l so  showedthatonly fourCH2 peaks appeared, one ofthem 

appearing a t  663.8 ppm. Thus se lec t ive  ace to lys i s  was shown  t o  occur 
a t  the C-6' position. Our method has been extended t o  th ree  other - 0- 

benzyl-8-C-91 - ucosides, whereby the 6-0-debenzyl - ated products were a1 so 
formed. I n  the case o f  compound 4, a twofold reaction time was 

necessary t o  effect  complete reaction. However, acetolysi s was shown 
no t  t o  occur w i t h  a-anomers. Compound 10 gave a n  - 0-acetylated product 
11, while 12 remained unchanged. 

I t  i s  speculated that the a-anomers o f  - 0-benzyl - C-glucosides may 

ex i s t  i n  the  twist-boat conformation instead o f  the  normal chair  
conformation due t o  the la rger  axial  group a t  the  C - 1 '  position. Thus 

se lec t ive  ace to lys i s  m i g h t  n o t  occur w i t h  a-anomers due t o  s t e r i c  
hindrance a t  the C-6' pos i t ion  (see Scheme 2). 

EXPERIMENTAL 
General Procedures. Infrared ( IR1  spectra were recorded w i t h  a 

Perkin-Elmer 983 spectrometer. 'H NMR spectra were determined w i t h  a 
Jeol-90 spectrometer (solut ions i n  chloroform-d), w i t h  TMS as the - 
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i n t e r n a l  s tandard .  1 3 C  N M R  s p e c t r a  were measured on a JEOL-100 

spectrometer (so lu t ions  i n  DMSO-d6). - Chemical s h i f t s  a r e  g iven  on the 6 

seal e. EI-MS were recorded w i t h  VG-ZAB-HS instrument. Preparat ive TLC 

was performed on p recoa ted  s i l i c a  gel  p l a t e s  w i t h  7:3 cyclohexane - 
ethyl ace t a t e  as eluent. 

1-(2' ,3' .4' ,6'-Tetra-O-benzyl-B-D-g1 - - ucopyranosyl)-2,4-diacetyl oxy- 

benzene (5) and 1-(2',3',4'-tri-O-benryl-6'-0-acetyl - - -B-g-gl ucopyrano- 

syl)-2,4-diacetyl  oxybenzene (6). A mixture o f  1 (20 mg, 0.031 mmol) and 

a c e t i c  anhydride (0.1 g, a n  excess) i n  anhydrous ether was s t i r r e d  a t  0 

OC, and 2 drops o f  BF3'EtzO were added. S t i r r i n g  was continued f o r  2 h 

a t  0 O C ,  f o l lowed  by s t i r r ing f o r  12 h a t  15 OC. T L C  r evea led  t h a t  a 

new compound w h i c h  had a l a r g e r  R f  va lue  than  t h a t  f o r  1 was formed 

a f t e r  s t i r r i n g  f o r  2 h a t  15 OC. Most o f  th i s  compound was subsequently 

converted i n t o  another new product w h i c h  had a smal le r  R f  value than 1 

when s t i r r i n g  was continued under the same conditions.  Separation by 

preparative TLC gave two new compounds: 

5, syrup;  Cali5 +lO.Oo  ( c  - 1.4, CHC13); IR (KBr): 1750 (OCOCH3); I3C 

86.6 (C-3'1, 168.4 (OC*OCH3), 20.7 (OCOC*H3); MS (EI'): ca lcd .  f o r  M+- 

PhCH2, 625.2332; found, 625.2384. 

6, s y r u p ;  [ a l p  +6.0° ( c  - 1.9, CHC13); IR (KBr), 1736 ,  1765 

(OCOCH3); 'H N M R :  62.04, 2.28, 2.30 (3s ,  9H, OCOCH3); 1 3 C  N M R :  663.8 

- - 
NMR: 669.9 (C-6'1, 73.8 ( C - 1 ' 1 ,  79.0 (C-4'1, 79.2 (C-2'1, 82.2 (C-5') ,  

- - 

(C-6'1, 76.6 ( C - 1 ' 1 ,  77.3 (C-4'1, 78.7 (C-2'1, 82.0 (C-5'1, 86.6 (C-3'1, 

170.2, 168.8, 168.5 (OC*OCH3), 26.8, 20.9, 20.7 (OCOC*H3); MS (EI'): 

calcd. f o r  M+-PhCH2, 577.2048; found, 577.2061. 

1-(2 ' ,3' ,4' -Tri-O-benzyl-6' - -0-acetyl-WJ-gl - - ucopyranosyl)-2,4-di- 

methoxybenzene (7). Compound 28 (20  mg, 0.032 mmoll was r e a c t e d  w i t h  
a c e t i c  anhydr ide  and BF3*Et20 under t h e  same cond i t ions .  P r e p a r a t i v e  

T L C  s e p a r a t i o n  gave 10 mg (54%) of 7: syrup;  Cali5 +4.1° ( C  - 0.97, 

CHC13); IR (KBr), 1740 (OCOCH3); l H  N M R :  62.01 ( 5 ,  3H, OCOCH3), 3.74, 

3.80 (25, 6H, OCH3); MS (EI'): ca lcd .  f o r  M+-PhCH2, 521.2175; found, 

521.2174. 
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1-(2' ,3' ,4'-Trf -0-benzyl-6'-0-acety1-&D-g1 - - ucopyranosyl )-4-methoxy- 

benzene (8). Compound 31° (20 mg, 0.032 mmol 1 reac ted  w i t h  1 arge excess 

o f  a c e t i c  a n h y d r i d e  and BF3'EtzO t o  g i v e  10 mg (54%) o f  8 a f t e r  

p r e p a r a t i v e  TLC s e p a r a t i o n :  syrup;  Cal i5  - -48.0° ( c  - 1.25, CHC13); I R  

(KBr), 1740 (OCOCH3); l H  NMR: 6 2.02 (s, 3H, OCOCHQ), 3.80 ( S ,  3H, 

OCH3); MS (EI'): calcd.  f o r  M+, 582.2617; found, 582.2614. 

A m i x t u r e  

o f  41° (20 mg, 0.033 mmol 1 and a c e t i c  a n h y d r i d e  (0.1 g)  and 2 d rops  o f  

BF3'EtzO i n  anhydrous e t h e r  was s t i r r e d  a t  0 OC f o r  2 h, t h e n  a t  15 OC 

f o r  12 h. S t i r r i n g  was 

cont inued overnight,  a t  t h e  end o f  which t i m e  TLC i n d i c a t e d  t h a t  a new 

compound was formed. I s o l a t i o n  o f  t h e  p roduc t  as b e f o r e  gave 8 mg (42%) 

o f  9: C a l i 5  +7.3O ( c  - 1.09, CHC13); 'H NMR: 62.10 (s, 3H, 

OCOCH3); MS (EI'): c a l  cd. f o r  M+-PhCH2, 461.1963; found, 461.1970. 

- 

1-(2' ,3' ,4' -Tr i -0-acetyl  - -B-D-gl ucopyranosyl )benzene (9). 

TLC showed t h a t  no new compound had appeared. 

syrup;  - - 

1-(2'  ,3' ,4' ,6'-Tetra-O-benzyl-a-p-g1 - - ucopytanosyl)-2,4-tliacetyl oxy- 

benzene (11). Compound l o 9  (25 mg, 0.04 mmol) was reac ted  w i t h  a l a r g e  

excess o f  a c e t i c  anhydr ide and BF-j'Et20 t o  g i v e  20 mg (71%) o f  11 a f t e r  

s t i r r i n g  f o r  2 h a t  0 OC,  t h e n  f o r  24 h a t  15 OC. Syrup; C a l i 5  -28.6O 

( C  - 0.63, CHC13); 'H NMR: 62.21, 2.24 (2s,  6H, 2 OCOCH3); E I - M S :  656 

(M'), 625 (M+-PhCH2). 

- - 

Compound 12" was t r e a t e d  w i t h  a c e t i c  anhydr ide and BF3'EtzO under 

t h e  same c o n d i t i o n s  a s  compound 4, b u t  no new compound f o r m e d  as 

revealed by TLC analys is .  
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