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m ole o f  an h y d ro u s  sodium  a c e t a t e .  A f t e r  th e  s a l t  had d i s s o l v e d ,  
an  e q u im o la r  o f  a ld e h y d e  was ad d ed  to  th e  r h o d a n in e .  The m ix tu re  
was r e f l u x e d  f o r  5 0 -6 0  m in u te s .  Some p r e p a r a t i o n s  fo rm ed  c r y s t a l  
p r o d u c ts  d u r in g  th e  r e f l u x .  H ow ever, a f t e r  c o o l in g  th e  r e f l u x e d  
m ix tu re  to  room te m p e r a tu r e ,  m o st p r e p a r a t i o n s  fo rm ed  c r y s t a l  
p r o d u c t s .  The f o r m a t io n  o f  c r y s t a l  p r o d u c ts  d u r in g  r e f l u x i n g  
i n d i c a t e d  th e  e a s e  o f  c o n d e n s a t io n  b e tw een  rh o d a n in e  and a ld e h y d e  
in  th e  p r e s e n c e  o f  sodium  a c e t a t e  and  a c e t i c  a c i d .  I n  o r d e r  to  
g a in  m ore c r y s t a l s ,  th e  m ix tu re  m ust be k e p t  i n  th e  r e f r i g e r a t o r  
o v e r n i g h t .  The c r y s t a l s  w ere  i s o l a t e d  by f i l t r a t i o n  and  w ashed  
w i th  w a te r  to  rem ove th e  e x c e s s  a c i d .  I n  o r d e r  to  m ax im ize  th e  
y i e l d  o f  th e  p r o d u c t ,  th e  f i l t r a t e  was com bined  w ith  th e  w ashed 
w a te r  and  p o u re d  i n t o  a n o th e r  am ount o f  w a te r  w h ich  g ave  m ore 
c r y s t a l s  a f t e r  c o o l in g  in  th e  r e f r i g e r a t o r .  P u r i f i c a t i o n  was 
g e n e r a l l y  done by r e c r y s t a l i z a t i o n ,  b u t  th e  f i r s t  c ro p  c r y s t a l ­
l i z e d  from  th e  r e a c t i o n  m ix tu re  was u s u a l l y  p u re  enough  f o r  
p ro d u c in g  s u b s e q u e n t  r e a c t i o n s .

The p ro d u c t  o b ta in e d  was d r i e d  in  an oven  a t  50°c w ith  
re d u c e d  p r e s s u r e .  The t o t a l  y i e l d  o b ta in e d  from  t h i s  p r o c e s s  was 
b e tw een  5 0-97  i°i and  th e  a v e ra g e  p e r c e n ta g e  y i e l d  was 84

The 5 - s n b s t i t u t e d  rh o d a n in e  d e r i v a t i v e s  a p p e a re d  a s  n e e d le
sh a p e d  c r y s t a l s  w i th  c o lo u r s  r a n g in g  from  y e l lo w  to  r e d ,  and  had
a h ig h  m e l t in g  p o i n t  ( e v e r  2 00 ° c ) ,  e x c e p t  f o r  th e  5( 2 , 6 - d i c h l o r o -
b e n z y l id e n e )  r h o d a n in e .  A l l  th e  d e r i v a t i v e s  o f  p y r id i n e  c a r b o x a l -

เ
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d eh y d e s  had  v e r y  h ig h - m e l t i n g  p o i n t s  and e x h i b i t e d  c h a r a c t e r i s t i c  
i n s o l u b i l i t y  i n  a  common o r g a n ic  s o l v e n t .  A l la n  e t  a l . (1 3 2 ) have 
a s c r i b e d  th e s e  p r o p e r t i e s  to  th e  a m p h o te r ic  n a t u r e  o f  th e  co n d en ­
s a t i o n  a d d u c ts  w h ich  p e r m i t  i n t o r m o l o c u la r  s a l t  f o r m a t io n  b e tw een  
th e  b a s i c  n i t r o g e n  o f  th e  p y r id i n e  r i n g  and  th e  a c i d i c  im ino  h y d ro ­
gen o f  th e  r h o d a n in e ,  a s  shown i n  th e  f o l lo w in g  i l l u s t r a t i o n  ร

They h av e  a l s o  fo u n d  t h a t  s u b s t i t u t i o n  o f  th e  im ino  h y d ro ­
gen  atom  o f  th e  rh o d a n in e  r i n g  by a  p h e n y l g ro u p  b lo c k s  th e  p o s s i ­
b i l i t y  o f  i n t e r m o l e c u l a r  i o n i c  b o n d in g , and r e s t o r e s  th e  n o rm a l 
s o l u b i l i t y  p a t t e r n  o f th e  c o n d e n s a t io n  a d d u c ts  lo w e r in g  th e  m e l t in g  
p o i n t .

I n  a d d i t i o n  to  e s t a b l i s h i n g  th e  a m p h o te r ic  p r o p e r t y  o f  
rh o d a n in e  d e r i v a t i v e s ,  3 and  e l  and  N e u rn a y e r( l3 5 ) h av e  r e p o r t e d  t h a t  
5 - ( p “  d i e t h y l  a m in o b e n z y lid e n e )  rh o d a n in e  e x h i b i t s  an  a m p h o ly te
p r o p e r ty  ร
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S t r u c t u r a l l y  speaking- 5“ (p -d im e th y la rn in o b en zy lid en e)rh o d an in e  cou ld  
be c o n s id e red  as an am pholyte as w e l l .  In  f a c t  b o th  a n a lo g u es  1 th e  
d im e th y l .and d ie th y lam in o b e n zy lid e n e  rh o dan in e  have been used  in  
chem ica l q u a n t i t a t i v e  a n a ly s is  (1 0 5 ) .

S ta r t in g  w ith  th e  co n d en sa tio n  p ro d u c ts  ( 5“ a ry lm e th y le n e  
rh o dan in e  )j1 many ty p e s  o f compounds can be made. The a l k a l i  
h y d ro ly s is  o f  5-a ry lm e th y le n e  rh o dan in e  le a d s  to  a. common r e s u l t ,  
th e  p ro d u c tio n  o f  f/t-m erca p t0a c r y l i c  a c id s ,  which have been u t i l i z e d  
i n  a  s e r i e s  o f  r e a c t io n s ,  as shown i n  th e  fo llo w in g  schem e ะ
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One o f  th e  m o st it? t o r e  s t i n g  s e r i e s  w a s 'r e p o r te d ,  by J u l i a n  
and S t u r g i s ( 6o) on homo ".mine end hom oacid  ร

R SH R 0
Ar-CH-CH-GOOh Ar-CR-C-Q00H

(Hom oam ino)

A l l  o f  t h o s e  .a c id s  and am ines a r e  m ore o r  l o s s  im p o r ta n t  
in  m aking  b o t h  m e d ic in a l  com pounds and  n a t u r a l  p r o d u c ts  su c h  a s  
a d r e n e r g i c  a g e n t s ,  a n t i i n f l a n m a t o r y  a g e n t s , a n t i h i s t a m i n e  and 
am ino a c i d s , .
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P r e p a r a t i o n  o f  A -  h -A c e to b ro m o g lu c o se

I n  g e n e r a l ,  th e  m ethod  f o r  p r e p a r in g  g lu c o s y l  h a l i d e  
d e r i v a t i v e s ,  i n c lu d in g  a c e to b ro m o g lu c o s e ,  i n v o lv e s  th e  r e p la c e m e n t  
o f  an  a c y lo x y l  g ro u p  by a  h a lo g e n  a t  th e  r e d u c in g  c a rb o n  a to m .
The c l a s s i c a l  p ro c e d u re  i s  to  make th e  a c e to b ro m o g lu c o s e  by 
t r e a t i n g  th e  s u g a r  a c e t a t e  w i th  a  s o l u t i o n  o f  h y d ro g e n  b ro m id e  in  
e i t h e r  g l a c i a l  a c e t i c  a c id  o r  a c e t i c  a n h y d r id e .  (1 5 6 ,1 5 7 )  H ow ever, 
t h e r e  a r e  d i f f i c u l t i e s  i n  p r e p a r i n g  and  h a n d l in g  th e  s o l u t i o n  i f  
i t  i s  p r e p a r e d  in  t h i s  w ay. A m ore s a t i s f a c t o r 3 r m ethod i s  th e  
one p ro p o se d  by B a rc z a i -M a r to s  and  K o r o z y ( l5 8 ) ,  i n  w h ich  th e  
h y d ro g e n  b ro m id e  i s  g e n e r a te d  in  s i t u .  A f u r t h e r  im p ro vem en t 
h as  b een  w orked  o u t  by L em ieux ( 1 5 4 ) ร m aking  th e  p ro c e d u r e  m ore 
c o n v e n ie n t  and  g iv in g  an e x c e l l e n t  o v e r a l l  y i e l d .

F o r  th e  p u rp o s e s  o f  th e  p r e s e n t  s tu d y  a c e to b ro m o g lu c o s e  
was p r e p a r e d  i n  a c c o rd a n c e  w ith  th e  L em ieux m e th o d , b u t  w ith  
c e r t a i n  m o d i f i c a t i o n s  a s  d e s c r ib e d  in  th e  e x p e r im e n ta l  p a r t  o f  
C h a p te r  I I I  ( s e e  p .p .  50) P r e v io u s  s t u d i e s  h av e  shown t h a t  i n  
p r e p a r in g  a c e to b ro m o g lu c o s e ,  e s p e c i a l l y  a t  th e  g r i n d i n g  and  c r y s -  
t a l i z i n g  s t a g e ,  an  a n h y d ro u s  c o n d i t i o n  i s  e s s e n t i a l .  I n d e e d ,  in  
th e  r e l a t i v e l y  h ig h  h u m id ity  o f  th e  c l im a te  o f  T h a i la n d ,  decom po­
s i t i o n  to  a  b la c k  r e s i n o u s  m ass may o c c u r  u n l e s s  CaCO^ i s  u se d  as 
a  s t a b i l i z e r .  So f o l lo w in g  th e  reco m m en d a tio n  o f  I s b e l l  and 
F r u s h ( l 3 9 /> CaCO^ was u se d  a s  a s t a b i l i z e r  f o r  th e  p r e p a r a t i o n  o f
a c e to b ro m o g lu c o s e ,  s in c e  th e  c a r b o n a te  may n e u t r a l i z e  th e  a c id s
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fo rm ed  by i n c i p i e n t  d e c o m p o s i t io n  and s t a b i l i z e  th e  h a l i d e .

T h ere  a r e  s e v e r a l  p o i n t s  o f  v iew  a s  to  how t h i s  p r e p a r a ­
t i o n  s h o u ld  be c a r r i e d  o u t .  W ith  r e s p e c t  to  a n o m e r i z a t io n 5 i t  i s  
known t h a t  f r e e  s u g a r s  e x i s t  i n  a  c r y s t a l l i n e  s t a t e  i n  th e  fo rm  
o f  a  l a c t o l  r i n g .  The c a rb o n  o f th e  "m asked" c a rb o n y l  g ro u p  i s  
known a s  th e  a n o m e ric  c e n t e r  and i s  a s y m m e tr ic a l ly  s u b s t i t u t e d .  
When a  c r y s t a l l i n e  s u g a r  i s  d i s s o l v e d  in  w a te r  and a  s t a g e  o f 
e q u i l i b r i u m  i s  r e a c h e d ,  a  l a c t o l  r i n g  fo rm s an  open  c h a in  o f  
e i t h e r  an  a ld e h y d e  o r  a  k e to  fo rm  o f  th e  s u g a r .  On r e l a c t o l i z a -  
t i o n ,  th e  s u g a r  may e i t h e r  r e v e r t  to  th e  o r i g i n a l  fo rm , b u t  
o p p o s i t e  c o n f i g u r a t i o n ,  a t  th e  a n o m e ric  c e n t e r  (w h ich  i s  known a s  
th e  a n o n e r )  o r  i t  may d e v e lo p  a d i f f e r e n t  a n o m e ric  s t r u c t u r e .
Thus th e  s u g a r  e x i s t s  i n  a  dynam ic  e q u i l i b r i u m  b o th  in  th e  c a s e  
o f  a n o m e r iz a t io n  and  r i n g  i s o m e r i z a t i o n .  Such  ch an g e  in  o p t i c a l  
r o t a t i o n  w h ich  o c c u rs  in  th e  p r o c e s s  o f  e q u i l i b r i u m  h as  b een  
te rm ed  " m u ta r o ta t io n "

The s t e r e o c h e m is t r y  o f  th e  p y ra n o s e  can  b e s t  be a p p r e c ia te d  
from  th e  c o n f o r m a t io n a l  fo rm u la  XXII ( C \ fo rm ) and X X III (j3-fo rm )
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XXII ((Y - form ) X X III ( p -  form )
The p r e f e r e n t i a l  s t a b i l i t y  o f  th e  c h a i r  fo rm  i s  clue to  th e  f a c t  
t h a t  th e  l a r g e  h y d ro x y m e th y l g ro u p  assum es an  e q u a t o r i a l  o r i e n t a ­
t i o n ,  w h ich  i s  l in k e d  cat C5 o f  a l l  D -S u g ar c o n fo rm a t io n  h a v in g  th e

in  é q u a to r ie n !  o r i e n t a t i o n ,  w h e re a s  the .''/ -D -fo rm  h as  t h i s  g ro u p  in  
can a x i a l  o r i e n t a t i o n  and  i s  d e s t a b i l i z e d  by th e  i n t e r a c t i o n  o f  th e  
h y d ro x y  g ro u p  w i th  th e  two a x i a l  h y d ro g e n s .

h e m ia c e ta l  h y d ro x y  g ro u p  a t  th e  c a rb o n  atom  1 and th e  h y d ro x y  
g ro u p  a t  th e  c a rb o n  atom  2 , w h e re a s  th e  JS-anom er h as  a  t r a n s  r e l a ­
t i o n s h i p  b e tw een  th e s e  two h y d ro x y  g ro u p s .  The two f o l lo w in g  
f i g u r e s  r e p r e s e n t i n g  a  v iew  from  th e  c a rb o n  2 d i r e c t l y  to w a rd s  th e  
c a rb o n  1 , show th e  a.ngula.r r e l a t i o n s h i p  o f  th e  h y d ro x y  g ro u p  
a t t a c h e d  to  th e  c a rb o n  2 ( s o l i d  l i n e )  to  t h a t  o f  th e  g ro u p  a t t a c h e d

The f /  -D -an cm er shows a  c i s  r e l a t i o n s h i p  b e tw een  th e

to  th e  c a rb o n  l ( d o t t e d  l i n e )
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I n ado jL t io n ,  Kaba;/; i r a  a  £"น.**"'. P a t t e r s o n  (  140) have  a l o O

ed ou t  the:’. t  an  a l  dopy 3ran Cfs e  s t r u c t u r e  f i t s  i l ’t o  t h e t r i d y m
s t r u c t u r e  o f  w a t e r  mos t  e f f e c t i v e l y  when t h e  h y d ro x y  g ro up  a t  C - l  
ะ-ร e q u a t o r i a l l y  o r i e n t e d .

The h y d ro x y  g r o u p s  o f  ท, c a r b o h y d r a t e  m a t e r i a l ,  i n c l u d i n g  
B - g l u c o s e ,  r e a c t  r e a d i l y  w i t h  a c e t i c  a n h y d r i d e  i n  t h e  p r e s e n c e  of  
an a c i d i c  c a t a l y s t  o r  a b a s i c  c a t a l y s t  su ch  a s  sod ium a c e t a t e  o r  
p y r i d i n e

• ° 2 °
C a t a l y s t - c 0  A Q +  Il น’A เ3

The a c i d i c  c a t a l y s t s  may ๖0 z i n c  e - . i lo r ido ,  h y d ro g e n  c h l o r i d e ,  
s u l f u r i c  a c i d ,  o r  p e r c h l o r i c  a c i d 0 The s t a b i l i t y  o f  an a l d i t o l  
a l l o w s  i t  t o  be  a c o t y l u t e d  u n d e r  a l m o s t  any  c o n d i t i o n s .  The suga  
p r e s e n t  ท. d i f f e r e n t  p ro b le m  i n  t h a t  t h e y  e x i s t  i n  s o l u t i o n  as 
e q u i l i b r i u m ,  m i x t u r e s  o f  t a u t  ora e r e  t h a t  a r e  a c e t y l a t e d  a s  s u c h  i n  
t h e  r e a c t i o n  m i x t u r e .  The p r o d u c t i o n  o f  t h e  a c e t y l a t e d  p -D - 
anorner i s  f a v o u r e d  a t  h i g h  t e m p e r a t u r e  u s i n g  sodium a c e t a t e  a s  a
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c a t a l y s t  ( 1 4 1 ) .  A c e t y l a t i o n  o f  ,/ -  o r  p - D - g l u c o s e  w i t h  a c e t i c  
a n h y d r i d e  and p y r i d i n e  a t  0°c o c c u r s  w i t h o u t  anorner ic  c h a n g e ( l 4 l ) .  
A t  h i g h e r  t e m p e r a t u r e  and i n  t h e  p r e s e n c e  o f  a c i d i c  c a t a l y s t s ,  
s u c h  a s  z i n c  c h l o r i d e  o r  s u l f u r i c  a c i d ,  an  a n o m e r i z a t i o n  e q u i l i ­
b r iu m  i s  s e t  up f a v o u r i n g  t h e ,4 -D f o r m s ( l 4 l ) .  I n  a d d i t i o n ,  t h e  
r i n g  s i z e  o f  t h e  c y c l i c  a c e t a t e s  fo rm ed  by t h e  common a c e t y l a t i o n  
p r o c e d u r e s  n o r m a l l y  has  a p y r a n o i d  s t r u c t u r e .

I t  h a s  been  r e p o r t e d  t h a t  t h e  c o m p o s i t i o n  a t  e q u i l i b r i u m  
o f  t h e  a c e t y l a t i o n  r e a c t i o n  i s  a p p r o x i m a t e l y  87 cp  o f  t h e  o{ - f o r m  
and 13 °/o o f  t h e  j3- f o r m ,  u s i n g  e i t h e r  s u l f u r i c  a c i d  o r  p e r c h l o r i c  
a c i d  a s  a  c a t a l y s t  ( 1 4 2 ) .  S i n c e  i n  t h i s  s t u d y  t h e  a c e t y l a t i o n  
r e a c t i o n  was o b t a i n e d  u s i n g  p e r c h l o r i c  a c i d  a s  a  c a t a l y s t  i n  common 
a c e t y l a t i o n  ( r e f e r  t o  P a i n t e r 1ร r e p o r t ) ,  i t  can  be s a i d  t h a t  t h e  
u n i s o l a t e d  p e n t a a c e t a t e  g l u c o s e  was ล. p r e d o m i n a n t l y  -a n o m e r .

The D -g lu c o p y r a n o s ' e  p e n t a a c e t a t e  h a s  b e e n  t r a n s f o r m e d ,  
u n d e r  a  v i d e  v a r i e t y  o f  c o n d i t i o n s ,  (138» 1 4 3 -1 4 7 )  t o  t e t r a - 0 - 
a c e t y l -  4 / - D - g l u c o p y r a n o s y l  b r o m i d e ,  a  compound w i d e l y  known as  
" a c e t o b r o m o g l u c o s e "  The r e a g e n t  i n  a l l  c a s e s  i s  e s s e n t i a l l y  
h y d ro g e n  b ro m id e  i n  g l a c i a l  a , c e t i c  a c i d  and r e a c t s  r e a d i l y  w i t h  
b o t h  ano rne r ic  fo rm s  o f  D - g l u c o p y r a n o s e  p e n t a a c e t a t e .  F o r  t h i s  
r e a s o n ,  ล m i x t u r e  o f  p e n t a a c o t a t e s 5 w h ich  i s  o b t a i n e d  on t h e  
a c e t y l a t i o n  o f  D - g l u c o s e  u n d e r  a c i d i c  c o n d i t i o n s ,  can  be u s e d  f o r  
mak ing  t h e  a c e t o b r o m o g l u c o s e  ( 1 4 6 ,1 3 8 )  I t  w i l l  be a p p r e c i a t e d  
t h a t  j u s t  a s  t h e  s i m p le  g l y c o s i d e s  can e x i s t  i n  anorner ic  f o r m s ,
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t h e  g l u c o s y l  h a l i d e s  can  e x i s t  i n  two f o r m s .  T h i s  i s  e x e m p l i f i e d  
i n  t h e  two Haworth  f o r m u l a s  XXIV and XXV f o r  t e t r a - O - a c e t y l - D -  
g l u c o p y r a n o s y l  h a l i d e .  W i th  t h e  h a l i d e s ,  h ow eve r ,  one fo rm i s  
u s u a l l y  c o n s i d e r a b l y  more s t a b l e  t h a n  t h e  o t h e r .

I n  m o st o f  th e  h a l i d e s  i n v e s t i r a i :d , th e  s t a b l e  fo rm  
a p p e a r s  to  be th e  f 'X -anom er, w i th  th e  e x c e p t io n  o f  th e  d e r i v a t i v e s  
o f  a r a b in o p y r a n o s e J  r ib o p y r a n o s e  and f r u c t o p y r a n o s e  ( 1 4 8 ) .

Most o f  t h e  p r e p a r a t i v e  m e thods  g i v e  t h e  s t a b l e  fo rm o f  
t h e  p o l y  - O - a c e t y l g l y c o s y l  h a l i d e  a s  t h e  f i n a l  p r o d u c t ,  i r r e s p e c ­
t i v e  o f  t h e  a n o m e r i c  c o n f i g u r a t i o n  o f  t h e  s t a r t i n g  m a t e r i a l .  There  
i s ,  h ow ever ,  some b a s i s  f o r  c l a i m i n g  t h a t  t h e  i n i t i a l  p r o d u c t  may 
be e i t h e r  an  u n s t a b l e  o r  s t a b l e  fo rm  o f  t h e  h a l i d e ,  d e p e n d i n g  on 
t h e  c o n f i g u r a t i o n  o f  t h e  s t a r t i n g  m a t e r i a l .  I t  i s  t o  he e x p e c t e d  
t h a t  t e t r a - O - a c e t y l - B - D - g l u c o p y r a n o s y l  b ro m id e  w i l l  be fo rm ed  and 
r e v e r s i b l y  c o n v e r t e d  t o  t h e  t h e r m o d y n a m i c a l l y  more s t a b l e  Q^-anomer

ÇH 0AC ÇH20Ac

XXIV (j, - f o r m XXV £ - f o r m

i n  t h e  c o u r s e  o f  t h e  r e a c t i o n  and w i l l  u n d e r g o  r a p i d  h y d r o l y s i s
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d u r i n g  t h e  i s o l a t i o n  p r o c e d u r e  ( l 4 7 > 149)* P r o b a b l y  b e c a u s e  o f  
t h e  r a p i d  h y d r o l y s i s ,  t h e  p-a-ncmer has  n e v e r  a p p e a r e d  ns a  r e a c ­
t i o n  p r o d u c t ,  a l t h o u g h  i t  i s  u n d o u b t e l y  p r e s e n t  i n  t h e  r e a c t i o n  
m i x t u r e  and t h u s  c o n t r i b u t e s  t o  t h e  l o s s  i n  y i e l d .

The g r e a t e r  s t a b i l i t y  o f  t h e  ;'X - f  e r a  o v e r  t h e  orm h a s  
b een  e x p l a i n e d  i n  t h e  c o u r s e  o f  c o n f o r m a t i o n a l  s t u d i e s  ( 1 5 0 , 1 5 1 ) .  
I t  i s  t h o u g h t  t h a t  t h e  p y r a n o s e  r i n g  i s  t h e o r e t i c a l l y  c a p a b l e  o f  
e i g h t  s t r a i n l o s s  r i n g  c o n f o r m a t i o n s  ( s t r u c t u r e  XXVI -  X X X III) ,  
g i v i n g  s i x  " b o a t "  fo rm s  and two " s t a g g e r e d "  o r  " c h a i r "  fo rm s  ริ

XXX XXXI
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XXXII XXXIII

T{ie e v id e n c e  i n d i c a t e s  t h a t  one o f  th e  two c h a i r  fo rm s 
w i l l  he f a v o u re d  and  t h a t  f o r  m o st p u rp o s e s  th e  b o a t  fo rm s can  be 
n e g l e c t e d .

The e q u i l i b r iu m  e q u a t io n  b e tw ee n  th o s e  two s t r a i n l e s s  
c h a i r  fc rm s  can  be draw n a s  f o l lo w s  Ï

a a

I n  th e  c a s e  o f  g lu c o p y r a n o s e , th e  i n t e r a c t i o n  b e tw en  th e  g ro u p s  on 
c a rb o n  1 and 5 i s  im p o r ta n t  .and d e te r m in e s  th e  s t a b i l i t y  o f th e  
i s o m e r s .  The anom er h a v in g  a  s t a b l e  a r ra n g e m e n t  o f  th e  h a lo g e n  and  
a  l a r g e  s u b s t i t u t e d  g ro u p  a t  th e  c a rb o n  5 in  th e  two c h a i r  fo rm s 
can  be r e p r e s e n t e d  by th e  f o l lo w in g  e q u a t io n  ะ

(A) -Xa j -CH2OAcc -Xe > - CH^OAca
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w hich  i s  m ore s t a b l e  th a n  th e  o th e r  anom er r e p r e s e n t e d  by 

(B ) -X e, -CH^OAcg . ■ -^ -Xa , -  GH^OAcg,

The l e t t e r s  e and  a  r e f e r  to  e q u a t o r i a l  and  a x i a l  p o s i t i o n s  o f  th e  
s u b s t i t u e n t s  r e s p e c t i v e l y .  H ence th e  (/’ - fo rm , w here  th e  b ro m in e  i s  
a x i a l  and  th e  CH^OAc i s  e q u a t o r i a l  ( e q u a t io n  A ), i s  m ore s ta .b le  
th a n  th e  jP-form  i n  w h ich  b o th  g ro u p s  a r e  e i t h e r  i n  a x i a l  o r  e q u a to ­
r i a l  p o s i t i o n s ( e q u a t i o n  B)

I n  a d d i t i o n ,  th e  e f f e c t  on th e  s t a b i l i t y  o f  th e  iso m e r  due 
to  th e  i n t e r a c t i o n  b e tw een  th e  g ro u p s  a t  th e  c a rb o n s  1 and  5 and 
th e  r i n g  oxygen  i s  s i g n i f i c a r t ,  and th e  a n o m e ric  e f f e c t  w i l l  
s t r o n g l y  f a v o u r  th e  a x i a l  p ro d u c t  Î

F u r t h e r  m ore , th e  .anom eric e f f e c t  ha,s b ee n  c o n c lu s i v e l y  
e s t a b l i s h e d ,  th ro u g h  N .M .R. s p e c t r o s c o p y ,  by L em ieux and h i s  
c o -w o rk e rs  (1 5 2 ) who fo u n d  t h a t  th e  a lk o x y , a c e to x y  and h a lo g e n  
g ro u p s  p r e f e r  th e  a X ia l  to  th e  e q u a t o r i a l  o r ie n tc U tio n  when a t  th e  
a n o m e ric  c e n t e r  o f  an a ld o p y r a n o s e .

I n  common w ith  o th e r  h a l i d e  d e r i v a t i v e s ,  th e  o r d e r  o f 
s t a b i l i t y  i s  a s  f o l lo w s  2 f l u o r i d e > c h l o r i d e  b r o m id e ^  i o d i d e . ( 1 4 8 ) .
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The f l u o r i d e s  a r e  e x t r e m e l y  s t a b l e ,  and may even  be d c a c e t y l a t e d  w i t h ­
o u t  l o s s  o f  f l u o r i n e ,  g i v i n g  t h e  c o r r e s p o n d i n g  g l y c o s y l  f l u o r i d e s .
The i o d i d e s ,  on t h e  o t h e r  h an d ,  a r e  u n s t a b l e  compounds w h ic h  even  
i n  f a v o u r a b l e  c a s e s  decompose  a t  room t e m p e r a t u r e  w i t h i n  two weeks.
The b r o m id e s  show a r e a s o n a b l e  b a l a n c e  b e tw ee n  r e a c t i v i t y  and  i n s t a ­
b i l i t y ,  and have  b ee n  by f a r  t h e  m os t  w i d e l y  u s e d  h a l i d e s  f o r  s y n ­
t h e t i c  work .

P r e p a r a t i o n  o f  H - T e t r a - O - a c e t y l - p - D - g l u c o p y r a n o s y l - 5 - a r y l r n e t h y l e -  
n e r h o d a n i n e

Many n a t u r a l  p r o d u c t s  o c c u r  a s  g l y c o s i d e s ,  s u c h  a s  t h e  
a r . t h o c y a n i n e ,  t h e  c a r d i a c  g l y c o s i d e s ,  t h e  s a p o n i n s  and t h e  h y d r o x y - 
a n t h r a q u i n o n e  g l y c o s i d e s .  F o l l o w i n g  t h e  work o f  K oe n ig s  and K n o r r  
or. g l y c o s i d e  s y n t h e s i s ,  a  l a r g e  number o f  compounds o f  t h i s  t y p e  
have  b ee n  s y n t h e s i z e d  by u s i n g  g l y c o s y l  h a l i d e s .  However,  more 
a t t e n t i o n  h a s  b e e n  p a i d  t o  t h e  s y n t h e s i s  o f  g l y c o s y l a m i n e s ( N - g l y c o -  
s i d e s ) ,  p a r t i c u l a r l y  t h e  b i o l o g i c a l l y  i m p o r t a n t  n u c l e o s i d e s .

T e t r a - O - a c e t y l  g l u c o p y r a n o s y l  d e r i v a t i v e s  o f  r h o d a n i n e  a r e  
p r e p a r e d  f o l l o w i n g  t h e  p r o c e d u r e  d e s c r i b e d  by Foye and T o v i v i c h  
( 5 4 ) .  T h i s  c o n s i s t s  o f  c o m p l e t e l y  d i s s o l v i n g  an  e q u i m o l a r  o f  5 -  
a r y l m e t h y l e n e  r h o d a n i n e  and  a c e t o b r o m o g l u c o s e  i n  a c e t o n e  u s i n g  a 
s t o p p e r e d  c o n i c a l  f l a s k .  Then 10 fo sodium h y d r o x i d e  s o l u t i o n ,  a s  
e q u i m o l a r ,  i s  added  t o  t h e  s t i r r i n g  s o l u t i o n .  The m i x t u r e  i s  
s t i r r e d  a t  room t e m p e r a t u r e  f o r  3 -4  d a y s .  À p r e c i p i t a t e  o f  sodium
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b r o m id e ,  a t  t h e  b o t t o m  o f  t h e  v e s s e l ,  i n d i c a t e s  t h e  r e a c t i o n  has  
t a k e n  p l a c e ,  and by u s i n g  t h e  t h i n  l a y e r  c h r o m a to g r a p h y  t e c h n i q u e ,  
t h e  s t a g e  a t  w hich  t h e  r e a c t i o n  i s  c o m p le t e d  can  be v e r i f i e d .  A f t e r  
3 -4  d ay s  o f  s t i r r i n g ,  t h e  s o l u t i o n  i s  f i l t e r e d ,  and  t h e  p r e c i p i t a t e  
can  be  shown t o  be  a  h a l i d e ,  s i n c e  i t  p r o d u c e s  a  p o s i t i v e  r e a c t i o n  
t o  s i l v e r  n i t r a t e  t e s t  s o l u t i o n  i n  n i t r i c  a c i d  s o l u t i o n .  The 
f i l t r a t e  i s  e v a p o r a t e d  i n  a  r o t a e v a p o r a t o r  a t  50° - 60°C u n d e r  reduced  
p r e s s u r e .  A y e l l o w  p r e c i p i t a t e  i s  fo rm ed ,  as i s  t h e  c a s e  f o r  a l m o s t  
a l l  g l u c o s y l a t e d  r h o d a n i n e  p r e p a r a t i o n .

The c r u d e  p r o d u c t s  a r e  p u r i f i e d  u s u a l l y  by c r y s t a l i z a t i o n  
f rom  m e t h a n o l  and n o r m a l l y  fo rm  n e e d l e  c r y s t a l s .  The y i e l d  r a n g e s  
from 60 $  t o  9 2 .8  °/o g i v i n g  an  a v e r a g e  y i e l d s  of  7 3 .8  c/0

CaCO
t h e

The a c e t o h r o m o g lu c o s  
^ ,  b u t  b e f o r e  u s i n g  t h i s  
CaCO^ by  d i s s o l v i n g  t h e

e p r e p a r e d  was s t a b i l i z e d  by u s i n g  1 L/0 
compound,  i t  i s  n e c e s s e r y  t o  remove 

compound i n  a c e t o n e  and f i l t e r i n g  o f f
t h e  s a l t .

I t  can  be  s e e n  f rom  t h e  s t r u c t u r e  o f  r h o d a n i n e  d e r i v a t i v e s  
t h a t  t h e r e  a r e  t h r e e  p o s i t i o n s  w hich  c o u l d  t h e o r e t i c a l l y  be  t h e  
s i t e  o f  g l y c o s i d a t i o n  -  0-  g l y c o s i d e  a t  t h e  4 p o s i t i o n ,  S - g l y c o s i d o
a t  t h e  2 p o s i t i o n ,  and N - g l y c o s i d e  a t  t h e  3 p o s i t i o n

,0
HIT -G— 0 -  Glu 

C ~ C ~ A t

HN — f!

,-.'C —  c — Ar

Glu— N- ๙ A

Glu— ร -
-C-Ar

0-glycoside N-glycosideS-glycoside
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The f o l l o w i n g  t e s t s  s u p p o r t  t h e  f a c t  t h a t  t h e  g l y c o s y l a ­
ted. r h o d a n i n e s  a r e  N - g l y c o s i d c s  ( 5 5 *5 4 ) ”

1 . The Chemi c a l  R e a c t i o n

When t h e  a c o t y l a t e d  g l y c o s y l  d e r i v a t i v e  i s  h y d r o l y z e d  
w i t h  sed ium  m e t h o x id e  i n  m e t h a n o l ,  f o l l o w e d  by a c e t y l a t i o n ,  t h e  
r e s u l t i n g  p r o d u c t  i s  N- ( t e t r a - a c e t y l - D - g l y c o s y l ) m e t h y l t h i o c a r -  
b a n a t e ( 5 5 )

c ----- - N -  G l u ( A c ) ,  . g4 ( l )  ITaOCH +CH OH îi
— ------------±------±------ -> Ac4 -G1u -NH-G-OCH3

~ ( 2 )  ACgO + P y r i d i n e

I n  a d d i t i o n ,  h y d r o l y s i s  o f  a c e t y l a t e d  g l u c o s y l  d e r i v a t i v e s  
w i t h  ammonia i n  ine than o l  g i v e s  g l u c o s y l  t h i o u r e a ( 54)

0 =

Ar -Ç
H

0 =

A r -  c =
c ------ N -G lu (A c ) 4

c c = ร
NH^+CH^OH Glu-NH-C-NHg

B oth  b a s i c - h y d r o l y s i s  p r o d u c t s  s u p p o r t  c h e m i c a l l y  t h e  
c o n c l u s i o n  t h a t  t h e  a c e t y l a t e d  g l u c o s y l  m o i e t y  f e r a s  an a t t a c h ­
ment t o  t h e  n i t r o g e n  atom o f  t h e  r h o d a n in e .  r i n g .

M o r e o v e r ,  i t  h a s  b e e n  fo u n d  t h a t  s u b s t i t u t i o n  o f  t h e  
r h o d a n i n e  r i n g  a t  t h e  n i t r o g e n  atom l o w e r s  t h e  m e l t i n g  p o i n t
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(132)  The g l y c o s y l a t e d  r h o d a n i n e s  o b t a i n e d  h e r e ,  w i t h  a  few 
e x c e p t i o n s ,  had m e l t i n g  p o i n t s  l o w e r  t h a n  t h o s e  o f  t h e  c o r r e s p o n d ­
i n g  a g l y e o n  er:. I t  can  t h e r e f o r e  be  s a f e l y  c o n c lu d e d  t h a t  t h e  g lucose  
m o i e t y  fo rm s  can a t t a c h m e n t  t o  t h e  n i t r o g e n  atom o f  t h e  r h o d a n i n e

2 . I n f r a - r e d s p e c t r um A n a ly s i s

I ' s i n g  t h e  IR .  s p e c t r a ,  t h e r e  i s  s i g n i f i c a n t  e v i d e n c e  to  
p r o v e  t h a t  t h e  g l y c o s y l a t e d  p r o d u c t s  a r e  i n  f a c t  N - g l y c o s i d e s .  The 
n o n - g l y c o s y l a t e d  r h o d a n i n e  g i v e s  a medium d o u b l e t  peak  b e tw ee n  t h e  
r e g i o n  o f  3400 cm ^ and 3100 cm w h e re a s  t h e  g l y c o s y l a t e d  d e r i v a ­
t i v e s  g i v e  a  weak s i n g l e t  peak  i n  t h e  same r e g i o n .  T h is  i n d i c a t e s  
t h a t  t h e  im ino  h y d ro g e n  atom i s  r e p l a c e d  by t h e  s u g a r  d e r i v a t i v e .
I n  a d d i t i o n ,  two c h a r a c t e r i s t i c  p e a k s  o f  n o n - g l y c o s y l a t e d  d e r i v a ­
t i v e s  o c c u r  -  one  b e tw ee n  1250 cm ^ and 1100 cm (w h ic h  r e p r e s e n t s  
t h e  t h i o n y l  g r o u p  a t  p o s i t i o n  2), and t h e  o t h e r  b e tw e e n  1760 cm 
and 1650 cm ^ ( w hich  r e p r e s e n t s  t h e  c a r b o n y l  g r o u p )  ■ "cl lx d t h e y  
r e m a i n  v i r t u a l l y  u nch an g ed  a f t e r  g l y c o s y l a t i o n .  T h i s  i s  a l s o  an  
i n d i c a t i o n  t h a t  t h e r e  i s  s t i l l  no s u b s t i t u t i o n  e i t h e r  a t  t h e  t h i o n y l  
o r  t h e  c a r b o n y l  g ro \ ip .

A n o t h e r  s i g n i f i c a n t  f e a t u r e  i s  t h a t  a l l  t h e  r e p o r t e d  g l y c o ­
s y l a t e d  r h o d a n i n e  d e r i v a t i v e s  were  8 -?>nomer ,  w h e r e a s  t h e  a c e t o b r o -  
m c g lu c o s e  u s e d  was 0 ( -  anom er .  A c c o r d in g  t o  L e m i e u x ' s  p a p e r  (153)»  
t h e  r e a c t i o n  o f . ' /  -  a c c t o b r c m o g l u c o s e  i n  g l u c o s i d a t i o n  i s  a. รท 2 
t y p e  r e a c t i o n  mechan ism.  I n  a d d i t i o n ,  i t  was p r e v i o u s l y  s u g g e s t e d
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"by Hayes and  Newth ( 1 4 s )  t h a t  i f  t h e  h a l o g e n  a tom i s  c i s  t o  an  0 -  
a c e t y l  g ro u p  a t  c 2 , a s  t h e  a c e t o b r o m o g l u c o s e  i s ,  a  r e a c t i o n  w i t h  
a n u c l e o p h i l l i c  r e a g e n t  r e s u l t s  i n  c o m p l e t e  i n v e r s i o n  o f  t h e  c o n f i ­
g u r a t i o n  a t  c 1 . On t h e  o t h e r  h an d ,  a  t r a n s d i s p o s i t i o n  o f  t h e  . 
h a l o g e n  w i t h  r e s p e c t  t o  t h e  n e i g h b o u r i n g  a c e t y l  g ro u p  p rom pt  t h e  
f o r m a t i o n  o f  a c o n s i d e r a b l e  amount o f  1 , 2 - o r t h o a c e t a t e ,  t o g e t h e r  
w i t h  t h e  anornor ic  /X p-nd p g l y c o s i d e s .

P r e p a r a t i o n  o f  I'J-p - D - a l u c o p y r a n o s y l - b - a r y l m e t h y l e n e  r h o d a n i n e

The a c e t y l  g ro u p s  o f  s u g a r ,  i n c l u d i n g  g l u c o p y r a n o s y l , can
b e  removed  by s e v e r a l  m e th o d s * a s  shown i n  t h e  f o l l o w i n g  e q u a t i o n s  ร

ROAq + lie 0 H N aOMe < ROH + AcOMe

ROAc + MeOH - Ba( ° Me )  2__^ ROH 4- AcOMe
ROAc + NH. MeOH ROH + AcNH05 2
ROAc 4- HN(Me) 2 --------5 ROH + AcNMeg

2R0AC + Ba(OH) 2 ------------> 2R0H + Ba(OAc) 2
RUHAc + HOH HC1 ^ RNHjCl + AcOH

I n  g e n e r a l ,  t h e  c a r b o h y d r a t e  a c e t a t e s ,  w h ic h  a r e  e a s i l y
p u r i f i e d  and i n t e r c o n v e r t i b l e  w i t h  t h e p a r e n t  s u b s t a n c e s ,  a r e  i d e a l
d e r i v a t i v e s  f o r  t h e  i s o l a t i o n  and p u r i f i c a t i o n  o f  t h e  s u g a r s .
E s t e r  h y d r o l y s i s  can  be  c a r r i e d  o u t  u s i n g  e i t h e r  an a c i d  o r  a  b a s e  
a s  c a - t a l y s t s ,  b u t  b a s e s  a r e  more p o w e r f u l  c a t a l y s t s  t h a n  a c i d s .  
D e a c e t y l a t i o n  w i t h  a  m e t h a n o l i c  s o l u t i o n  c o n t a i n i n g  an  amount o f
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sodium ( 154 -  157 ) o r  'bar ium m e t h o x id e  (158) can  be u s e d  f o r  
t r a n s e s t e r i f i c a t i o n  and t h e  e f f e c t s  on t h e  f r e e  s u g a r s  a r e  o n ly  
s l i g h t l y  d i f f e r e n t .  A m e t h a n o l i c  s o l u t i o n  o f  ammonia (1 5 9 )  ammo- 
n o l y z e  a c y l  g ro u p s  t o  fo rm  a c e t a m i d e  i n  t h e  c a s e  o f  g l y c o s i d e s  and 
o t h e r  s u g a r  d e r i v a t i v e s  i n  w h ic h  t h e  c a r b o n y l  g r o u p  i s  p r o t e c t e d .  
M e t h a n o l i c  s o l u t i o n s  o f  d i m e t h y l a m i n e  (160) and o t h e r  am ine s  can 
be u s e d  i n  p l a c e  o f  ammonia,. A l t h o u g h  s u g a r s  a r e  h i g h l y  u n s t a b l e  
i n  a l k a l i n e  s o l u t i o n s ,  a c o l d  s a t u r a t e d  aq u e o u s  s o l u t i o n  o f  b a r iu m  
h y d r o x i d e  h as  b e e n  fo u n d  v e r y  u s e f u l ,  e s p c c t i a l l y  f o r  t h e  O - d e a c e -  
t y l a t i o n  t o  k e t o s e s  (161).

C o n v e r s i o n  o f  t e . t r a a c e t y l  g l u c o p y r a n o s y l  o f  r h o d a n i n e  to  
g l u c o s y l  r h o d a n i n e  i s r a t h e r  d i f f i c u l t ,  s i n c e  t h e  r h o d a n i n e  n u c l e u s  
i s  s e n s i t i v e  t o  a l k a l i n e .  B og n ar  and W i e n i a w s k i  (5 3 )  were  u n s u c ­
c e s s f u l  i n  d e a c e t y l a t i n g  t h e i r  t e t r a a c e t y l g l u c o s y l  r h o d a n i n e  d e r i ­
v a t i v e  by a l k a l i n e  h y d r o l y s i s .  S a p o n i f i c a t i o n  w i t h  sodium m e tho x id e  
c a u s e d  m e t h a n o l y s i s  o f  t h e  r h o d a n i n e  r i n g ,  and w i t h  b a r iu m  h y d r o x i d e  
i t  a l s o  f a i l e d  t o  g i v e  t h e  d e s i r e d  g l u c o s i d e .  I n  a d d i t i o n ,  Foye 
and  ï o v i v i c h  (5 4 )  fou nd  t h a t  by l e a v i n g  c o o l  ammonica l  m e t h a n o l  i n  
an open s y s t e m  f o r  20 h o u r s ,  t h e  t e t r a a c e t y l g l u c o s y l  d e r i v a t i v e s  o f  
5 - s u b s t i t u t o d  r h o d a n i n e  u n d e r w e n t  h y d r o l y s i s ,  c l e a v i n g  t h e  r l i o d a ­
n i n e  m o i e t y  from t h e  g l u c o s e  d e r i v a t i v e ,  and y i e l d i n g  t h e  5 - G u b s t i -  
t u t e d  r h o d a n i n e .  I f  t h e  r e a c t i o n  was c a r r i e d  o u t  i n  a s e a l e d  
b o t t l e  w i t h  m e th a n o l  s a t u r a t e d  w i t h  ammonia,  t h e  p r o d u c t  was 
g l u c o s y l  t h i o u r e a . .
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I t  h a s  b e e n  e s t a b l i s h e d  t h a t  a l k a l i  h y d r o l y s i s  c a n n o t  be 
u s e d  due t o  t h e  s e n s i t i v i t y  o f  t h e  r h o d a n i n e  r i n g .  Foye and 
T o v i v i c h  ( 5 4 )  a l s o  f a i l e d  t o  c o n d e n s e  5 - s u b s t i T ; u t e d  r h o d a n i n e  and 
g l u c o s e  d i r e c t l y  i n  v a r i o u s  s o l v e n t s ,  su ch  a s  d i m e t h y l s u l f o x i d e  
(huso), t o t r a h y d r o f u r a n  (THF) and m e t h a n o l .  A s u c c e s s f u l  method 
f o r  d e a c e t y l a t i o n  o f  t h e  t e t r a , - a ‘Ge t y l g l u c o s y l - 5 - s u b o t i t u t e d  
r h o d a n i n e  h as  been  worked o u t  by u s i n g  h y d r o c h l o r i c  a c i d  i n  m e t h a ­
n o l  ( 5 4 )

The p r o c e d u r e  i n v o l v e s  s u s p e n d i n g  o r  d i s s o l v i n g  t h e  t e t r a -  
a c e t y l g l u c o s y l - 5 - s u b s t i t u t e d  r h o d a n i n e  i n  m e t h a n o l ,  t h e n  a d d i n g  
2M. h y d r o c h l o r i c  a c i d  w h ich  i s  4 t i m e s  t h e  amount o f  mole  o f  t h e  
t e t r a a c e t y l g l u c o s i d e .  The m i x t u r e  i s  s t i r r e d  w i t h  a  m a g n e t i c  
s t i r r e r  a t  room t e m p e r a t u r e  f o r  4 d a y s ;  b u t  i n  some p r e p a r a t i o n s ,  
t h e  r e a c t i o n  h a s  t o  bo r e f l u x e d  t o  g e t  a  c l e a r  s o l u t i o n ,  w h ich  
s u b s e q u e n t l y  becomes a s u s p e n s i o n  when c o o l e d  t o  room t e m p e r a t u r e .  
The c o m p l e t e n e s s  o f  t h e  r e a c t i o n  can  be o b s e r v e d  by n o t i n g  t h e  
c l a r i t y  o f  t h e  s o l u t i o n ,  o r  som e t im es  by u s i n g  t h i n  l a y e r  c h r o m a ­
t o g r a p h y  to  d e t e r m i n e  t h e  d i s a p p e a r a n c e  o f  t h e  s t a r t i n g  compound 
i n  t h e  r e a c t i o n  m i x t u r e .  The r e a c t i o n  m i x t u r e  i s  f i l t e r e d  and 
o V c .p o r a l a t e d  u n d e r  r e d u c e d  p r e s s u r e  i n  <0 r o t a - e v a p o r a t o r .  The 
r e s i d u e  o b t a i n e d  i s  p u r i f i e d  by u s i n g  e t h a n o l i c  w a t e r  w h ich  g i v e s  
a c r u d e  p r e c i p i t a t e .  A c r u d e  y i e l d  r e s u l t i n g  from t h i s  p r o c e d u r e  
i s  u s u a l l y  b e tw ee n  7 1 15 t o  99 ci°i o r  i n  o t h e r  words  a 91 c/° a v e r a g e
y i e l d .



As r e g a r d s  t h e  p u r i f i c a t i o n  o f  t h e  f i n a l  c r u d e  p r o d u c t ,  
i t  i s  known t h a t  g l y c o s i d e  compounds,  e s p e c i a l l y  t h e  compounds 
u n d e r  t h i s  i n v e s t i g a t i o n ,  do n o t  c r y s t s l i z e  v e r y  e a s i l y .  V a r i o u s  
s o l v e n t  s y s t e m s  w ere  u s e d  f o r  r c c r y s t a l i z a t i o n  o f  c e r t a i n  d e r i v a ­
t i v e s  and  d i d  n o t  r e s u l t  i n  s a t i s f a c t o r y  p u r i f i c a t i o n .  I n  a d d i ­
t i o n ,  f r a c t i o n a l  r e c r y s t a l i z a t i o n  a l s o  r e s u l t e d  i n  a r e d u c e d  y i e l d .  
A n o t h e r  method  o f  i s o l a t i n g  s u g a r  d e r i v a t i v e s  and g l u c o s i d e s  i s  by 
u s i n g  column c h r o m a t o g r a p h y  ( 1 6 2 - I 6 B ) .  T h is  t e c h n i q u e  a s  a p p l i e d  
t o  t h e  i s o l a t i o n  o f  g l u c o s y l  d e r i v a t i v e s  o f  r h o d a n i n e f  i n v o l v e s  
t h e  u s e  o f  a g l a s s  t u b e  column 1 i n c h  i n  d i a m e t e r  and 30 i n c h e s  
l o n g .  S i l i c a ,  g e l  ( 2 3 0 - 4 0 0  mesh .  E -m erck )  i s  u s e d  a s  an  a d s o r b e n t ,  
and i s  s u s p e n d e d  i n  a s o l v e n t  ( u s u a l l y  e t h y l  a c e t a t e )  and  p o u re d  
i n t o  t h e  cube up t o  a h e i g h t  o f  1 5 - 2 0  i n c h e s .  The p ac k e d  column 
i s  t h e n  a l l o w e d  t o  s e t t l e  f o r  12 -24  h o u r s  so  t h a t  t h o  a d s o r b e n t  
can  become hom ogeneous .  A p p r o x i m a t e l y  1 g o f  t h e  c r u d e  g l u c o s i d o  
i s  t h e n  d i s s o l v e d  i n  a. s m a l l  amount o f  a c e t o n e  and g ro u n d  w i t h  a 
s m a l l  q u a n t i t y  o f  t h e  a d s o r b e n t  t o  d r y n e s s .  S u b s e q u e n t l y  a  t h i n  
l a y e r  o f  t h e  powder i s  t r a n s f e r r e d  t o  t h e  t o p  o f  t h e  co lumn,  and 
e l u t i o n  o f  t h e  s o l v e n t  s y s t e m  i s  c a r r i e d  o u t  s l o w l y  a t  a  r a t e  o f  
2C-4 0  d r o p s  p e r  m i n u t e .  S i n c e  mos t  o f  t h e  compounds c o n c e r n e d  a r e  
c o l o u r e d ,  s e v e r a l  y e l l o w  z o n e s  c an  be  o b s e r v e d  v i s u a l l y  -and o n l y  
t h e  main  z o n e ,  w h ic h  i s  s t r o n g l y  a d s o r b e d ,  r e m a i n s  n e a r  t h e  t o p  
of  t h e  column and i s  c o l l e c t e d .

When t h i s  t e c h n i q u e  was u s e d  i n  t h e  p r e s e n t  s t u d y ,  i t  was
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fo u n d  t h a t  t h e  f r a c t i o n  c o l l e c t e d  was o f  s a t i s f a c t o r y  p u r i t y .
No a t t e m p t  was made to  i d e n t i f y  and q u a n t i t a t i v e l y  d e t e r m i n e  t h e  
o t h e r  y e l l o w  z o n e .  However,  once  the  f i r s t  z o n e s  t o  s e t t l e  had 
b een  c o l l e c t e d  and  t h e  s o l v e n t  rem oved ,  a  m e a su re m e n t  o f  t h e  
m e l t i n g  p o i n t s  c o n f i r m e d  t h a t  i t  was n o n - g l u c o s y l a t e d  5 - s u h s t i -  
t u t e d  r h o d a n i n e .

S i n c e  t h e  s o l v e n t  s y s t e m s  u s e d  -  e t h y l  a c e t a t e  o r  a g r a d i e n t  
m i x t u r e  o f  c h l o r o f o r m - m e t h a n o l ,  w ere  n o n - p o l a r  s y s t e m s ,  i t  was to  
be e x p e c t e d  t h a t  i n  a c c o r d a n c e  w i t h  t h e  p r i n c i p l e  o f  " l i k e  
d i s s o l v e s  l i k e " ,  t h e  d c a c e t y l a t e d  compounds ( w h i c h  g i v e  4 p o l a r  
h y d ro xy  g ro u p s  a t  t h e  s u g a r  m o i e t y  w ere  more p o l a r  t h a n  t h e  n o n -  
g l u c o s y l a t e d  and t e t r a - a c e t y l  g l u c o s i d e  d e r i v a t i v e s  -  a l s o  t h a t  
t h e  d e a c e t y l a t e d  g l u c o s i d e s  would  r e m a i n  s t r o n g l y  a d s o r b e d  n e a r  
t h e  t o p  o f  t h e  column.  I n  o t h e r  w o r d s ,  i t  i s  f a i r l y  c l e a r  t h a t  
d e a c e t y l a t i n g  w i t h  h y d r o c h l o r i c  m e th a n o l  p r o d u c e s  optimum r e s u l t s .

I n f r a - r e d  s p e c t r o s c o p y  h as  been  u s e d  t o  i d e n t i f y  o r  d i s t i n ­
g u i s h  b e tw ee n  d i f f e r e n t  s u b s t a n c e s  and to  d e t e r m i n e  t h e  s t r u c t u r e  
o f  a  g i v e n  compound.  The d i s c u s s i o n  g i v e n  h e r e  w i l l  be c o n c e r n e d  
m a i n l y  w i t h  o b s e r v a t i o n s  on s t r u c t u r e  o f  t h e  compounds.  'The com­
pounds  i n v o l v e d  a r c  t h o s e  w i t h  t h e  f o l l o w i n g  f e a t u r e s  . -
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l )  5 - a r y l m e t h y  1 one r h o d a n i n e s , c o n s i s t i n g  o f  t h e  
f o l l o w i n g  m a jo r  f u n c t i o n a l  g r o u p s  ร

HN-
.อ

•C=C~Ar

a) c a r b o n y l  g r o u p ( c=0 )
ไว) t h i e n y l  g ro u p ( c=ร )
c)  i roinc g ro u p / * 1J  T T  N

and d) a r o m a t i c  r i n g

2 ) T 01 r  a -  a  c e t  y 1 -  g 1 น c G ร3- C;. L-' & J h a v i n g  a  g l u c o s e
m o i e t y  w i t h  a  B - l i :

CKgOAc
> and p u l y - O - a c e t y l  g r o u p

AcO l \ 0 A c
IT-rhod m i n e  r i n g

OAc

3 ) A c e t y l - f r e e  g l u c o s i d e s ,  h a v i n g  a - p o l y - a l c o h o l i c

- r h o d a n i n e  r i n g

g ro u p  i n s t e a d  o f  a  p o l y  
a c e t o x y  g r o u p .
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F o r  t h e  5 ~S1-7b s t i t u t e d  r h o d r r i i n e s , t h e  c a r b o n y l  p e a k  o f
4 - t h i a z o l i d i n o n e  i s  u s u a l l y  f o u n d  b e t w e e n  176 0  cm ^ a n d  1655  cm
( 1 6 7 ) .  T h i s  i s  a  s t r o n g ,  c h e r c V C t o r i s t i c  p e a k  i n d i c e  t i n y  a  0 = 0
s t r e t c h i n g  v i b r a t i o n .  I t  i s  n o t i c e a b l e  t i n t  t h e  c a r b o n y l  g r o u p
o f  t h e  u n s u b s t i t u t e d  r h e d r n i n e  show s a  o i rony ;  p e a k  a t  17 0 0  Ci.ใ "ร 
w h e r e a s  r h o d a n i n o  d o r i v  t i v o c ,  a  s a t u r a t e d  •••Ikyl 1';;r o u p  i n  t h e  5 -
p o s i t i o n  d o e s  n o t  h a v e  a  s i g n i f i c a n t  e f f e c t  on t h e  p o s i t i o n  o f  
t h e  p e a k  c a u s e d  by t o o  / " - c a r b o n y l  g r o u p .  I f n s a t u r a t i o n  \ t  t o o  Im­
p o s i t i o n ,  h o w e v e r ,  p r o d u c e s  c o n j u g a t i o n  w i t h  the- c a r b o n y l  g r o u p  

r e s u l t i n g  i n  a  b a t h o c h r o u i c  ร)ไi f t  ( 1 6 9 )

f i l e  t h i o n y l  p e a k  ( c=s ) o f  t h e  r h o d a n i n o  d e r i v a t i v e -  i s  
i n d i c a t e d  b y  a s t r o n g -  b a n d  b e t w e e n  t h e  r e g i o n  1250  cm  ̂ a n d  110 0  
cm"1 ( 1 6 9 )  S i n c e  t h i s  r e g i o n  i s  t h e  sarin a s  t h e  v i b r a t i o n  o f  C-0  

a n d  C-N s t r e t c h i n g ,  c o n e i d é r a b l e  i n t e r a c t i o n  c a n  o c c u r  b e t w e e n  
t h o s e  v i b r e t i o n s  w i t h i n  a  s i n g l e  m o l o c u l c  ( 1 7 0 )  M u l t i p l e  p e a k s  
t h u s  a p p e a r  i n  t h i s  r e g i o n  in. t h e  s p e c t r u m  o f  . r h o d a n i n o  d e r i v a ­
t i v e s  .

Too i m i n o  g r o u p  p r o d u c e s  an  a b s o r p t i o n  s p e c t r u m  i n  t h e  
r e g i o n  o f  3.too cm"“ t o  3100  16 9 )  • H ow ever  1 o v e r l a p p i n g  may
o c c u r  a t  t ] .£ f r e q u e n c y  r .k l a t ^ .o  t o  l l-H and 0 -H s t r e t c h i n g ,  so  t h a t  
a n  u n e q u i v o c a l  d i f f e r e n t i a t i o n  i n  s t r u c t u r e  i s  s o m e t i m e s  i m p o s s i ­
b l e .  F o r f u n r . t a l y  t h e  more  s t a b l e  s t r u c t u r e  o f  r h o d a n i n o  i s  t h e  
o n e  w i t h  a  k o t o  g r o u p  ( r a t h e r  t h a n  a. h y d r o x y  g r o u p )  a t  t h e  4 -  
p o s i t i o n ,  w h i c h  o b v i a t e s  t o e  c o n f u s i o n  t h a t  may a r i s e  d u e  t o  s u c h  
o v e r l a p p i n g .
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I n  th e  a r o m a tic  m o ie ty 5 r i n g  
g e n e r a l  r e g io n  b e tw een  1600 cm ^ and
in v o lv e s  s t r e t c h i n g  and c o n t r a c t i o n  
a s  w e l l  a s  th e  i n t e r a c t i o n  m odes, 
r e l a t i v e  i n t e n s i t i e s  d ep end  on tile- 
n a t u r e  o f  th e  s u b s t i t u e n t s .  Some 
f u n c t i o n a l  g ro u p  a r e  shown b e lo w  ะ

F u n c t i o n a l  g ro u p  

B e n z e n o id  r i n g
c = c 
c -  Cl
0H ( f r e e )

(H -b on d )

s t r e t c h i n g  o c c u rs  i n  th e  
1300 cm The a b s o r p t io n  

o f  a l l  th e  b on d s in  th e  r i n g  
The bond p a t to - rn s  and th e  
s u b s t i t u t i o n  p a t t e r n  and  th e  

c h a r a c t e r i s t i c  b an d s  o f  th e

A b s o rp t io n  r e g io n  (cm

1600 -  1500 
1700 -  1600 
1096 -  1089 
3650 -  3584 
3550 -  3200

The p y r i d i n e  r i n g  shows 4 b an d s  in  th e  r e g i o n ,  c l o s e l y  
r e s e m b l in g  a  m o n o s u b s t i tu te d  b e n z e n e  and  th io p h e n e  r i n g  d i s p l a y ­
in g  2 -4  b an d s  ( 1 7 0 ) .

In  th e  c a s e  o f  t e t r a - a c e t y l - g l u c o s i d e s  o f  r h o d a n in e ,  
t h e r e  a r e  ทอ c h a r a c t e r i s t i c  b an d s  f o r  any  p a r t i c u l a r  s u g a r .  I n  
o r d e r  to  i d e n t i f y  com pounds o f  t h i s  g ro u p , th e  sp e c tru m  sh o u ld  be 
o b s e rv e d  o v e r  a. w ide  r a n g e ,  u s u a l l y  b e tw een  4000 -  650 cm w ith  
th e  r e g io n  b e tw een  1250 -  650 cm ^ b e in g  th e  m o st c h a r a c t e r i s t i c
( 1 7 1 ) .
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I t  i s  m os t  i m p o r t a n t  when m e a s u r i n g  t h e  s p e c t r u m  o f  an  
unknown 3ample t o  e n s u r e  t h a t  ' i t  i s  i n  t h e  same p h y s i c a l  s t a t e  a s  
t h e  compound u s e d  f o r  c o m p a r i s o n .  'I’he s p e c t r u m  may d i f f e r  con s i d e  
r a b l y  d e p e n d i n g  on t h e  p h y s i c a l  s t a t e  o f  t h e  compounds .  I n  p o i n t  
of f a c t ,  s h i f t s  i n  band  f r e q u e n c i e s  o f  up t o  20 cm ^ i n  a s p e c ­
t rum f o r  t h e  same s u b s t a n c e  examined  f i r s t  i n  a  c r y s t a l l i n e  and. 
t h e n  i n  an amorphous  s t a t e  ( a s  i n  m u l l i n g  ) d oe s  n o t  u s u a l l y  
d e s t r o y  t h e  c r y s t a l l i n i t y  of  t h e  sam ple  % b u t  t h e  p r e p a r a t i o n  o f  
a  p r e s s e d  d i s c  may r e n d e r  a  c r y s t a l l i n e  s o l i d  amorphous and t h i s  
change  i s  u s u a l l y  a s s o c i a t e d  w i t h  .a b r o a d e n i n g  o f  t h e  a b s o r p t i o n  
b an d s  i n  t h e  s p e c t r u m .

T h ere  a r e  two i m p o r t a n t  l i m i t a t i o n s  t o  t h e  u s e  o f  i n f r a ­
r e d  s p e c t r o s c o p y  f o r  i d e n t i f i c a t i o n  o f  a  c a r b o h y d r a t e  ( 1 7 1 )  s

1 . The d i f f e r e n c e  be tw ee n  t h e  s p c c tx ’a  o f  c o n s e c u t i v e  
members o f  a po ly m er  s e r i e s  becomes v e r y  s m a l l  a f t e r  t i le  f i r s t  
f e w  u n i t s .

2 . The s p e c t r a  of  I) -and L - e n a n t i o m o r p h s  o f  s u g a r s  a r e  
i d e n t i c a l  i f  t h e y  o c c u r  i n  t h e  same c r y s t a l l i n e  fo rm .

F o r t u n a t e l y ,  t i le  compounds we a r e  c o n c e r n e d  w i t h  h e r e  art- 
n e t  p o l y m e r s ,  s i n c e  พอ a r e  d e a l i n g  o n l y  w i t h  t h e  D - fo rm .  The 
p ro b le m  u n d e r  c o n s i d e r a t i o n  i s  t h e  p o s s i b i l i t y  o f  p r o d u c i n g  an 
d .  -  o r  3̂- n n e m e r .  S i n c e  t h e  s p e c t r a  o f  D -and L e n a n t i o r a o r p h s  

a r e  i d e n t i c a l ,  t h e  a s s i g n m e n t s  o f  t h e  (X , o r  a r iom er ic  c o n f i g u -  
g a t i o r ,  i s  i n d e p e n d e n t  o f  w h e t h e r  t h e  s u g a r  i s  I  o r  L.  The c h a r a c
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t e r i s t i c  p e a k s  f o r  : ') (  -  o r  B- f o r m s ,  a s s o c i a t e d  w i t h  t h e  anomer C-H 
b o n d s ,  a r c  b e tw e e n  855 -  835 cm f o r  t h e  fi, - f o r m  and 905 -  876 cm 
f o r  t h e  B - fo rm  (1 7 1 )  The ' i n t r a - a c e t y l  g l u c o s i d e  d e r i v a t i v e s  
o b t a i n e d  f rom  t h i s  i n  ve  s t  i g a  t  i o n  showed a n  a b s o r p t i o n  band  be tw ee n  
913 - 888 cm ^ ,  c o n f i r m i n g  t h a t  t h e y  a r c  i n  f a c t  B - fo rm .

As r e g a r d s  t h e  p o l y  -  0 -  a c e t y l  g r o u p ,  t h e  c a r b o n y l  
s t r e t c h i n g  v i b r a t i o n  o f  s a t u r a t e d  a l i p h a t i c  e s t e r  g e n e r a l l y  o c c u r s  
a t  a  h i g h e r  f r e q u e n c y  tha n  t h a t  o f  n o r m a l  k e t o n e ,  and t h e  band  
r a n g e  i s  i n  t h e  r e g i o n  o f  1750  -  1738 cm ^ ( 1 7 0 ) .  The s p e c t r a  of  
a l l  t e t r a - a c e t y l  g l u c o s i d o s  exam ined  i n  t h i s  s t u d y  showed- p ea k s  
w i t h i n  t h i s  r e g i o n .

The l a s t  f e a t u r e  t o  be  d i s c u s s e d  i s  t h e  a c e t y l - f r e e  
g l u e 0 3 i d o  ic.oiวt y . Bo a c e t y l  a t i e n  o f  t e  t r a a c 0 t y l  g l u e o p y r a n o s y l  
d e r i v e  t i v o s  t h e o r e t i c a l l y  p r o d u c e s  a p o l y - h y d r o x y  g r o u p .  I n  
g e n e r a l ,  t h e  unbonded  o r  f r e e  h y d ro x y  g r o u p  a b s o r b s  s t r o n g l y  i n  
t h e  r e g i o n  b e tw e e n  3650 -  3584 cm ^ ( 1 7 0 ) ,  S h a r p ,  " f r e e "  h y d ro x y  
b an d s  a r e  o b s e r v e d  o n l y  i n  the  v a p o r  pha.se o r  i n  v a r y  d i l u t e  
s o l u t i o n  i n  n o n p o l a r  s o l v e n t s ,  I n t o r m o l e c u l a r  h y d ro g e n  b o n d in g  
shows b r o a d e r  bands  a t  l o w e r  f r e q u e n c i e s  3550 -  3200 cm ^ .  I n t r a -  
h y d ro g e n  b o n d i n g ,  w h ich  i s  e s s e n t i a l l y  i n d e p e n d e n t  o f  c o n c e n t r a ­
t i o n ,  c a u s e s  a s l i g h t  s h i f t  o f  a b s o r p t i o n  t o  l o n g  w a v e l e n g t h  
(3600  -  3436 cm ■*■ ) a s  compared t o  f r e e  h y d ro xy  a b s o r p t i o n  -  and 
t h e  band  i s  g e n e r a l l y  s h a r p , t h o u g h  i t  may u n d e r g o  a  s l i g h t  
b r o a d e n i n g .  The s p e c t r u m  o f  t h e  compound c o n c e r n e d  shows a  b r o a d
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a b s o r p t io n  band  b e tw een  3500 -  3300 cm

S e v e r a l  com pounds of' th e  d e a c e t y l a t e d  g lu c o s id e s  w ere 
fo u n d  to  be h y d r a te d  ( s e e  T a b le  I I I  ) .  The h y d ro g e n  b o n d in g  
b e tw een  w a te r  and  th e  g lu c c s id e  c a u s e s  an i n c r e a s e  o f  th e  m e l t in g  
p o i n t s .  T h is  e v id e n c e  can  be fo u n d  in  th e  c a s e  N -^ -D -g lu c o p y ra n o s y l  
- 5- b e n z y l id e n e  rh o d a n in e  w hich  was p r e v i o u s l y  r e p o r t e d  as  an a n h y ­
d ro u s  h a v in g  a  im p . o f  104 -  110°c (5 4 )  ร b u t  i t  was fo u n d  by t h i s  
i n v e s t i g a t i o n  t h a t  i t  fo rm ed  a h y d r a te d  g lu c o s id e  and th e  im p . was 
in c r e a s e d  to  156 -  158°c.
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