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CHAPTER I

INTRODUCTION

In  1878 L ed erh ose  (3 5  ̂ i s o l a t e d  D -g lu cosam in e  by 

m in era l a c id  h y d r o ly s is  o f  c h i t i n  found in  l o b s t e r  s h e l l .  

H owever, i t  took  s i x t y - t h r e e  y e a r s  to  e lu c id a t e  i t s  

s t r u c tu r e  and a s s ig n  i t  an u n eq u iv o ca l c o n f ig u r a t io n  ( 2 0 ,1 9 ) .  

In  1914 P . A. L even  i s o l a t e d  D -g a la c to sa m in e  (ch o n d ro sa m in e). 

F o r ty -o n e  y e a r s  e la p s e d  b e fo r e  i t s  s t r u c tu r e  and c o n f ig u r a 

t i o n  were e s t a b l i s h e d  c o n c lu s iv e ly  ( 2 7 ) .

I n t e r e s t  i n  am inosugar c h e m is tr y  was enhanced d u rin g  

th e  p a s t  f i f t e e n  y e a r s  s in c e  i t  was d is c o v e r e d  th a t  o th e r  

am inosu gars b e s id e s  g lu co sa m in e  and g a la c to s a m in e  a re  c o n s t i 

tu e n t s  o f  a n t i b i o t i c  su b s ta n c e s  s y n th e s iz e d  by fu n g i ( 3 1 , 2 ) .  

T hese are  shown In  T ab le  I ( 4 8 ,5 8 ) .

D -g lu cosam in e  and D -g a la c to sa m in e  a r e  th e  two am ino

su g a rs  w hich are found  m ain ly  in  th e  an im al kingdom , where 

t h e i r  m ost u su a l o c cu rr en ce  i s  a s  c o n s t i t u e n t s  o f  ca rb o 

h y d ra te  p o lym ers— am ino p o ly s a c c a r id e s  w hich  a re  known a s  

m u c o p o ly sa c c h a r id e s , m u c o p r o te in s , and m u c o lip id s  ( 2 4 ) .

They p la y  a v i t a l  r o le  in  s p e c i f i c  b i o l o g i c a l  f u n c t io n s .

Such p o ly s a c c h a r id e s  are^ found in  th e  s k e l e t a l  su b s ta n c e s  o f  

many s p e c i e s ,  a s  b a c t e r i a l  c o n s t i t u e n t s ,  a s  a n t ig e n s  o f  many 

t y p e s ,  and a s  i n t e r c e l l u l a r  cem en tin g  a g e n ts  and in  a v a r ie t y  

Of b i o l o g i c a l  lu b r ic a n t s  (31)*
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2

TABLE I

OCCURRENCE OP AMINO SUGARS IN ANTIBIOTIC SUBSTANCES

A n t ib io t i c Amino su gar  
T r i v i a l  Name

Amino su g a r  
S y s te m a tic  Name

Kanaraycine Kanos am ine 3-am ino -3 -d e o x y -D -g lu c o  s  e

N y s ta t in M ycosamine 3 - am in o-3 9 6 -d id eoxy -m an n o  se

Magnamycin M ycaminose 3 -d im e th y la m in o -3  p 6 - d id e o x y -  
D -g lu c o se

E ryth rom ycin s
M ethm ycins
Narbom ycin
O landom ycin
P ico rm y c in

3 -d im eth y lam in o-3* li-1>6- ~  
tr id e o x y -D -h e x o p y r a n o se

Purom ycin 3 -a m ln o -3 -d e o x y -D -r ib o se

Rhodomycins Rhodos amine 3 -d im e th y la m in o -2 # 3 * 6 -tr id e o x y -  
ly x o -h e x o p y r a n o se

A m icetin Amosamlne ij.-dime th y lam in o-I |., 6 -d id e o x y -  
D -g lu c o se

5
Racemomycins i 
S t r e p t o t h r ic in s  1

2 -a m in o -2 -d e o x y -D -g u lo s e

Monomycin^ 1 2 - a m in o -D -d eo x y -D -g lu eo s  e

Zygom ycins 1Neoamine-C 2J,6 -d ia m in o -2 ,6 -d id e o x y -D -  _
g lu c o s e

N eom ycins ] 
Paromomycin j

N eosam ine-B
Paromose

2 ,  6 - d i  am im o-2, 6 -d id e o x y -L -  
id o s e

S trep to m y c in  |N-m ethyl-3L-
| g lu co sa m in e

2 -m e th y la m in o -2 -d e o x y -L -
g lu c o s e

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



D i-  and o l ig o s a c c h a r id e s  c o n ta in in g  am in osu gars may 

be c o n v e n ie n t ly  d iv id e d  in t o  a t  l e a s t  th r e e  c a t e g o r i e s : 

th o s e  c o n ta in in g  ( l )  r e s id u e s  o f  am inosu gars o n ly ,  ( 2 ) non - 

n itr o g e n o u s  and am lnosu gar r e s id u e s ,  and ( 3 ) u r o n ic  a c id  

r e s id u e s  and am inosugar r e s id u e s .  S e v e r a l n itr o g e n o u s  

d is a c c h a r id e s  have b een  s y n th e s iz e d  e n z y m a t ic a lly  ( ^ 9 , 2 3 ) ,  

C hem ical i d e n t i f i c a t i o n  and d e f i n i t e  p r o o f o f  th e  s tr u c tu r e  

o f  t h e s e  d i  s a c c h a r id e s  h as b een  a c h ie v e d

A l t e r n a t iv e ly ,  d is a c c h a r id e s  can be s y n th e s iz e d  by  

th e  K oen igs-K n orr p roced u re  (A 8 ). Thus 6 - 0 - (2 -a c e ta m ld o -2 -  

d e o x y - f t -D -g lu c o p y r a n o s y l) -D -g lu e o s e  and 6 - 0 - ( 2 - a c e t a m id o - 2 -  

d e o x y - /9 -D -g lu c o p y r a n o s y l) -D -g a la c to s e  (6 0 ) w ere s y n th e s iz e d  

by r e a c t in g  2 - a c e t a m id o - 3 ,A ,6 - t r i - 0 - a c e t y l - 2 - d e o x y - D -  

g lu c o sy l-b r o m id e  w ith  1 , 2 , 3 ,4 - t e t r a - 0 - a c e t y l - D - g l u e o s e  or  

th e  c o rr esp o n d in g  D - g a la c to s e  d e r iv a t iv e s  in  b en zen e s o lu 

t i o n  in  th e  p r e se n c e  o f  m ercu r ic  cy a n id e  a s  c a t a l y s t ,  f o l 

low ed  by d e -O - a c e ty la t io n  w ith  ammonia ( s e e  C hart l ) .

In  ord er  to  u n d ersta n d  how th e  a n t i b i o t i c  n a tu re  and 

b i o l o g i c a l  a c t i v i t y  w ork s, i t  i s  p e r t in e n t  t o  s y n t h e s iz e  

th e s e  n a t u r a l ly  o c c u r r in g  d i s a c c h a r id e s .  The f i r s t  s t e p  in  

t h i s  d i r e c t io n  i s  th e  p r e p a r a t io n  o f  ^ S -D -g lu co sa m in id es a s  

model compounds. G ly c o s ld a t io n  can be e f f e c t e d  in  two d i f 

f e r e n t  w ays. In  th e  f i r s t  method th e  amino group i s  p r o 

t e c t e d  and th en  g l y c o s ld a t io n  i s  u n dertak en  w ith  a lc o h o l  in  

the p r e se n c e  o f  h y d r o c h lo r ic  a c id  (A 2 ,7 ) . In  th e  secon d

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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CHART 1

SYNTHESIS OP DI-SACCHARIDE

A ll  compounds a r e  known.
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method th e  hydroxy and th e  am ino grou p s a r e  p r o te c te d  in  a  

g ly c o s y l  h a l i d e ,  and th en  g ly c o s ld a t io n  i s  e f f e c t e d  w ith  

a lc o h o l  in  th e  p r e se n c e  o f  m ercu r ic  c y a n id e  or s i l v e r  

ca rb o n a te  ( 3 4 ,6 2 ,2 1 ) .  The d isa d v a n ta g e  o f  th e  f i r s t  method  

i s  th a t  i t  a lw ays g iv e s  an an om erlc  m ix tu r e . Som etim es i t  

i s  t e d io u s  to  s e p a r a te  th e  m ix tu re  t o  g e t  a pure anom er.

The seco n d  method has th e  ad van tage  th a t  i t  a lw ays y i e l d s  

pure /^-anom er.

In  o rd er  to  im prove th e  method o f  g ly c o s ld a t io n ,  th e  

h yd roxy l and amino groups have b een  p r o te c te d  by v a r io u s  

p r o t e c t in g  groups a s  shown in  T ab le  I I  ( 2 4 ,5 9 ) .  T hese p r o 

t e c t i n g  groups can  be exam ined w ith  r e s p e c t  to  th e  c r i t e r i a  

fo r  p r o t e c t in g  g r o u p s : ( l )  s t a b i l i t y  tow ards a c id ,  b a s e ,

and h e a t ,  ( z )  s o l u b i l i t y  in  o r g a n ic  s o l v e n t s ,  (3 ) c r y s t a l i z a -  

b i l i t y ,  and (4 ) e a se  o f  r e m o v a b il ity  by ch em ica l m eth od s.

I t  i s  t r u e ,  how ever, th a t  any one p r o t e c t in g  group ca n n o t  

p e r f e c t l y  s a t i s f y  a l l  th e  above c r i t e r i a .  M oreover, a  

p r o p e r ty  w hich i s  u s e f u l  ( i . e . ,  "good'1) in  one c o n t e x t  may 

c o n s t i t u t e  a  d isa d v a n ta g e  in  a d i f f e r e n t  s i t u a t i o n .

H ydrbxyl PEPtmating. A c e ty l  groups a r e  q u it e

s a t i s f a c t o r y  on a l l  c r i t e r i a  e x c e p t  s o l u b i l i t y  (51 )*  They 

d e c r e a se  th e  y i e l d  o f  th e  p ro d u ct due to  th e  f r e q u e n t ly  

f a i r l y  h ig h  s o l u b i l i t y  o f  d e r iv a t i v e s  c o n ta in in g  them .

E th er  grou p s (28 ) are  s t a b le  and c r y s t a l l iz e  w e l l .  T h e ir  

d e r iv a t iv e s  a re  an improvement o v er  th o s e  o f  a c e t y l  grou p s

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Low

Low
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Low

Low

Low
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H igh

Inter®

I n te r *

Amino A c e ty l Inter® H igh H igh

| 2 Ji+“-& in itr o -  
j  p h en y l

. In ter® H igh H igh

H ighj B e n z y lo x y -  
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V . A R I O T J S  P R O T E C T I N G  G R O U P S

S o l u b i l i t y  In  
O rganic S o lv e n t s

C r y s t a H z a b l l l t y R e m o v e a b ility

H igh D i f f i c u l t Easy

In te r # Easy D i f f i c u l t

I n t e r . Easy E asy

I n t e r . Easy Easy

I n t e r . Easy .. E asy

H igh . E asy D i f f i c u l t

I n t e r . Easy Easy

I n t e r . Easy Easy
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in  th a t  th e y  a r e  l e s s  s o lu b le  in  o r g a n ic  s o l v e n t s ,  th u s  

I n c r e a s in g  th e  y i e l d .  H owever, i t  i s  much more d i f f i c u l t  t o  

remove them . The b e n z o y l group f u l f i l l s  a l l  th e  c r i t e r i a  

f o r  p r o t e c t in g  g r o u p s . I t s  r e m o v a b il i ty  i s  s im i la r  t o  th a t  

o f  th e  a c e t y l  group and i t  i s  p a r t i c u la r ly  e a sy  to  c r y s t a l 

l i z e  (2 9 ,5 5 )*  These am inosu gar d e r iv a t iv e s  have a h ig h e r  

m e lt in g  p o in t  and a r e  more s t a b le  th an  th o s e  w h ich  have th e  

h y d ro x y l grou p s p r o te c te d  by a c e t y l  groups ( 5^»5 5 )* S u i -  

fo n y l  grou p s a re  a l s o  q u ite  good p r o t e c t in g  g r o u p s . I t  has 

been  o b ser v ed  th a t  m ethyl s u l f o n y l  group can  be u sed  to  

e f f e c t  th e  c o n v e r s io n  o f one o p t i c a l  isom er to  a n o th er  

(1 6 , 1 7 ) .  The prim ary h y d ro x y l group can be p r o te c te d  by 

p - t o lu e n e  s u l f o n y l  group w hich  c a n  be e a s i l y  s u b s t i t u t e d  or  

rem oved ( l ^ ) .

M l n o . P r o t e c t in g  grou p s.. A c e ty l  groups w ould be 

s a t i s f a c t o r y  p r o t e c t in g  groups f o r  amino grou p s e x c e p t  th a t  

th ey  r e q u ir e  m in era l a c id  h y d r o ly s is  f o r  t h e i r  rem oval (2A ). 

G ly c o s id e s  a re  f a i r l y  s e n s i t i v e  t o  a c id  and s o  th e  m ethod i s  

n ot v e ry  u s e f u l .  More r e c e n t ly  th e  amino group has been  

p r o te c te d  by groups such  a s 2 , A -,d in itr o p h en y l (3 8 ) and  

b e n z y lo x y c a r b o n y l (5^+»55) • T h ese  groups have th e  ad van tage  

over th e  a c e t y l  group in  th a t  th e y  s a t i s f y  a l l  th e  c r i t e r i a  

th e  a c e t y l  group does and in  a d d i t io n  a re  e a s i l y  rem ovable  

by c a t a l y t i c  h y d r o g e n o ly s is  (2 2 , 3 3 ) .  The b e n z y lo x y ca r b o n y l  

group has two a d v a n ta g es  over  th e  2 ,A ,d in itr o p h e n y l  group:
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I t  can  toe removed toy g l a c i a l  a c e t i c  a c id  and hydrotoromic a c id  

s o l u t i o n ,  and i t  in c r e a s e s  th e  c r y s t a l l i z i b i l i t y  o f  am in o-  

su gar  d e r iv a t iv e s  ( 5 5 , h b ) n

I t  i s  known th a t  hyd roxy groups a t  and can  be

p r o te c te d  by b e n z y l id in e ,  p r o p y lid e n e , and b o r ic  a c id  ( 5 1 )•  

T hese groups s a t i s f y  a l l  th e  c r i t e r i a  f o r  p r o t e c t in g  groups  

a t  l e a s t  m o d era te ly  w e l l ,  in c lu d in g  e a se  o f  r e m o v a b i l i t y .

C-ĵ  and Cg ca n  be p r o te c t e d  by 3 , 4 ,6 - t r i - O - a c e t y l - D -  

g lu c o p y r a n o s id o - f l^ : ^ 1 , 5 *^-2 ' - o x a z o l ln e  (*1-0 ) and 3 , 6 - t r l -  

O -ace t y 1 -D -g lu co p y ra n o s  id o -  -2  ' -o x a z  o i l  done

(2 6 , 3 2 ,5 3 )*  These m ethods a re  o f  s p e c ia l  i n t e r e s t  in  th a t  

th e y  p r o t e c t  b o th  th e  hydroxy and th e  am ino g r o u p s . They 

a re  a l s o  i n t e r e s t i n g  b eca u se  t h e i r  s y n t h e s i s  sh ed s l i g h t  on  

th e  s te r e o c h e m is tr y  o f  and C B e c e n t l y  b e n z y l - 4 ,6 -d i-O -  

a c e t y l -  01 -D -g lu c o p y r a n o s id o -  (2 ,3  >5 '3 “2 ' -o x a z o lid o n e  has

been  s y n th e s iz e d  ( l? )  and found t o  be u s e f u l  in  th e  p r e p a r a 

t i o n  o f  new a m in o su g a rs . T h is s y n t h e s is  r e v e a ls  th e  con 

f ig u r a t io n s  o f  Cg and C^.

The p r e s e n t  work c o n s i s t s  o f  two p a r t s .  The f i r s t  

p a r t  d e a ls  w ith  th e  s y n t h e s i s  o f  3 , ^ , 6 - t r i - O - b e n z o y l- D -  

g lu co p y ra n o s id o -  f e . 2 i 4 ' , 5 D  - 2 ' - o x a z o l id o n e  ( I I I )  and th e  

stu d y  o f  i t s  e h e m is tr y  in  ord er  to  d eterm in e  w heth er i t  

c o u ld  be u sed  a s  a  s im u lta n e o u s  p r o t e c t in g  group f o r  and  

C2 i n  th e  p r e p a r a t io n  o f  new a m in o su g a rs . The secon d  p a r t  

c o v e r s  th e  s y n t h e s i s  and d e -O -b e n z o y la t io n  o f
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yS -B -g iu c o s a m ln id e s . The p r o d u c ts  th u s o b ta in e d  can be u sed  

to  p rep a re  new d is a c c h a r id e s .  In  a d d it io n  new am inosu gar  

d e r iv a t iv e s  have b een  p rep a red .
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I t  can  be. removed by g l a c i a l  a c e t i c  a c id  and hydrobrom ic a c id  

s o l u t i o n ,  and i t  in c r e a s e s  th e  c r y s t a l l l z i b i l i t y  o f  am ino- 

sugar d e r iv a t iv e s  ( 5 5 ,*<4)e

I t  i s  known th a t  hyd roxy  groups a t  and can  be  

p r o te c te d  by b e n z y l ld ln e ,  p r o p y lid e n e , and b o r ic  a c id  ( 5 1 )* 

These groups s a t i s f y  a l l  th e  c r i t e r i a  f o r  p r o t e c t in g  groups  

a t  l e a s t  m od erate ly  w e l l ,  in c lu d in g  e a se  o f  r e m o v a b ility *

C-̂  and Cg can  be p r o te c te d  by 3 s^»6 - t r  1- 0 -a c e t y  1 -D -  

g lu c o p y r a n o s id o -  ^ . ,2 : 4 '  , 5 i^ - 2 , -o x a z o l in e  (40 ) and 3 »^»6- t r i -  

O -a c e ty l-D -g lu c o p y r a n o s id o -Q .,2 : ^ ' ,5  -2  1-o x a z o lld o n e

(2 6 , 3 2 , 5 3 ) .  These m ethods a r e  o f  s p e c ia l  i n t e r e s t  in  th a t  

th ey  p r o t e c t  both  th e  hydroxy and th e  am ino g r o u p s . They 

a re  a l s o  in t e r e s t in g  b eca u se  t h e i r  s y n t h e s is  sh ed s l i g h t  on 

th e  s te r e o c h e m is tr y  o f  and Cg. R e c e n tly  b e n z y l - 4 ,6 - d i - 0 -  

a c e t y l -  ci ~ ?> -g lu ccp yran osid o- {2 , 3 * > 5 Q ~2 * -o x a z o lld o n e  has 

been s y n th e s iz e d  ( l? )  and found t o  be u s e f u l  in  th e  p rep a ra 

t io n  o f  new am in osu gars. T h is  s y n th e s is  r e v e a ls  th e  con 

f ig u r a t io n s  o f  Cg and C^.

The p r e se n t  work c o n s i s t s  o f  two p a r t s .  The f i r s t  

p a r t d e a ls  w ith  th e  s y n t h e s i s  o f  3 , ^ , 6 - t r l - Q - b e n z o y l- D -  

g lu co p y ra n o s id o -  - 2 8-o x a z o lld o n e  ( I I I )  and th e

stu d y  o f  i t s  c h e m istr y  in  ord er  to  d eterm in e  w h eth er i t  

co u ld  be usbd a s  a s im u lta n e o u s  p r o t e c t in g  group  f o r  C  ̂ and 

Cg in  th e  p r e p a r a tio n  o f  new am in osu gars . The secon d  p a r t  

c o v e r s  th e  s y n t h e s is  and d e -O -b e n z o y la t io n  o f
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J S  -D -g lu o o s a m ln id e s . The p r o d u cts  th u s o b ta in e d  can be u sed  

to  p rep are  new d is a c c h a r id e s .  In  a d d it io n  new am lnosugar  

d e r iv a t iv e s  have b een  p rep a red .
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CHAPTER I I

BOLE OP MERCURIC CYANIDE ON COMPETITION BETWEEN 

GLYCOSIDATION AND OXAZOLIDONE FORMATION

In  order t o  p rep are  ^ -D -g lu c o sa m in id e s  i t  was n e c e s 

sa ry  t o  r e a c t  o(-brom ©-3,i* ' ,6 - t r i - 0 -a c e ty l-g lu c o s a m in e  h yd ro

brom ide (XV) w ith  a lc o h o ls  in  th e  p r e se n c e  o f  p y r id in e  ( 1 2 ) .  

L a ter  th e  method was im proved by t r e a t in g  <X-bromo-3 

tr i-Q -a c e ty l-N -c a r b o b e n z o x y -D -g lu c o sa m ln e  ( I )  w ith  a lc o h o ls  

in  c h lo ro fo rm  u s in g  m ercu ric  c y a n id e  (21 ) or s i l v e r  carb on 

a t e  ( ^ 1 ,6 2 ,1 3 ) .

< y -b r o m o -3 ,4 ,6 -tr i-O -a c e ty l-D -g lu c o sa m in e -h y d r o b r o m id e  

(XV) was prep ared  by h e a t in g  D -g lu cosam in e  w ith  a c e t y l  brom ide  

(^ •2 ,6 ). L a te r  i t  was o b ta in ed  by r e a c t in g  C x , f i  

te tr a -O -a c e ty l-N -c a r b o b e n z o x y -D -g lu c o sa m in e  and g l a c i a l  

a c e t i c  a c id  s o lu t io n  sa tu r a te d  w ith  hydrobrom le a c id  (2 9 ) .

I t  w as, how ever, found  th a t  CX-bromo-3, 4 , 6 - t r l - O - a c e t y l - D -  

g lu cosam in e-h yd rob rom id e  i s  u n s t a b le .

Ck -B rom o-3, ^ , 6 - 1 r  i  -0  -b en z y 1 -B -g lu e  o sam ine -h y  dr obr oM  de 

(VI) ( 5 5 J was p rep a red  from - l , 3 »^»6 - t e t r a - 0-b@ nzoyl-N -

carb o b en zo x y -D -g lu co sa m in e  and g l a c i a l  a c e t i c  ac id -hyd r© b rom ic  

a c id  s o l u t i o n .  I t  was o b ta in ed  in  good y i e l d  and found t o  be  

s t a b l e .  I t  was o b serv ed  th a t  when th e  am ino fu n c t io n  i s  p r o 

t e c t e d  by an a c e t y l  or b en zo y l g ro u p , a s  in  th e  p r e c e d in g  two 

c a s e s ,  brom ine r e p la c e s  on ly  b e n z o y l or a c e t y l  a t  C- ,̂ w ith o u t
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s p l i t t i n g  th e  N -a c e ty l  or N -b en zo y l grou p . When th e  anom eric  

m ixtu re  o f  p e n ta a o e ty l  or p e n ta b e n z o y l D -g lu cosam in e  was 

t r e a t e d  w ith  g l a c i a l  a c e t i c  a c id -h y d ro b ro m ic  a c id  s o l u t i o n ,  

pure fX-bromo compound was o b ta in e d  (2 9 , 5 5 )•

R e c e n tly  i t  has been  fo u n d  ( l? )  t h a t  < x -b ro m o -3 ,^ ,6 -  

tr i -O -a c e ty l-D -g lu c o s a m in e  hydrobrom ide (XV) can  be p rep ared  

in  one s t e p  by t r e a t in g  dry N -carb ob en zoxy -D -g lu cosam in e  w ith  

2 M h yd rogen  brom ide in  a c e t i c  a n h y d r id e , f i r s t  a t  0 GC. and  

th en  r a i s i n g  th e  tem p eratu re  by th e  in tr o d u c t io n  o f  g a se o u s  

hydrogen  b rom ide. tt-B rom o-3 , ^ , 6 - tr i-O -b e m zo y l-D -g lu c o sa m in e  

hydrobrom ide ean n ot be p rep a red  i n  t h i s  way b eca u se  b e n z o ic  

a c id  i s  s o l i d  and b eca u se  N -ca rb ob en zoxy -D -g lu cosam in e  i s  

in s o lu b le  in  b en zo y l c h lo r id e .  An a ttem p t was made t o  p r e 

pare 0 (-c h lo r o -3  ,^ ,6 - t r i -O - a c e ty l - D - g lu c o s a m in e  h y d r o c h lo r id e  

by r e a c t in g  dry N -carb ob en zoxy -D -g lu cosam in e  w ith  2 M hydrogen  

c h lo r id e  in  a c e t i c  a n h y d r id e . I t  f a i l e d  how ever (S ee  Chart 

2 ).
n -P r o p y l-N -c a r b o b e n z o x y -3 ,^ ,6 - tr l -O -b e n z o y l- /^  -D -  

g lu e o sa m ln id e  ( H a )  was p rep ared  by h e a t in g  o(-brom o-N- 

e a r b o b e n z o x y -3 ,^ i6 - tr i-0 -b e n z o y l-D -g lu c o s a m in e  ( I )  (5 6 ) w ith  

n -p r o p y l a lc o h o l  in  ch lo ro fo rm  in  th e  p r e se n c e  o f  m ercu ric  

c y a n id e . I t  was n o ted  th a t  3 ,4 ,6 - t r i - O - b e n z o y l- D - "  

g lu c o p y r a n o s id o -  [ l ,2 : 4 '  ,5  j] -  2 ' o x a z o lld o n e  ( I I I )  and b e n z y l  

brom ide were o b ta in ed  a s  b y p ro d u cts  (See Chart 3 ) ,  I t  had 

e a r l i e r  b een  e r r o n e o u s ly  r e p o r te d  (33 ) th a t  th e  above
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CBZ = C6H5CH20-CO .

2MHC1 in

(ch3c o ) 2 o

H-C-NHCBZ 
ACO-C-H 

H-C-OAC 
H-< t

HgOAC

H-C-NBC BZ 
HO-C-H 

H-C-OH 
H-( 3

iH20H

XXII

H-C-NHCBZ 
ACO-C-H 

H-C-OAC 
H-

iHgOAC

AC = CH^CO- XXIII

CHART 2

REACTION OF N-CARBOBENZOXY-D-GLUCOSAMINE WITH 
■' 2M HYDROCHLORIC ACID IN ACETIC ANHYDRIDE

^Compounds a re  known.
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1 5

o x a z o lld o n e  can  be o b ta in ed  from  c e r t a in  /£ -D -g lucosam in ide  

by t r e a t in g  I t  w ith  sodium  m eth ox id e in  m eth a n o l. T hus, i t  

became n e c e s s a r y  t o  stu d y  th e  r e a c t io n  o f  g ly c o s ld a t io n  

th o r o u g h ly .

In  o rd er  to  a s c e r t a in  th e  r o le  o f m ercu ric  c y a n id e  In

t h i s  r e a c t io n ,  th e  amount o f  m ercu ric  c y a n id e  was red u ced  in
—3s u c c e s s iv e  ex p e r im en ts  from x 10 m ole t o  0 .5  x 10  

m ole p er  x  1 0 ”  ̂ m ole o f  <^-bromo~3>i*'»6”t r i~ 0 - b e n z o y l-N -

c a rb o b e n z o x y -D -g lu co sa m in e (I )  ( 5 6 ) .  I t  was found  th a t  th e  

y i e l d  o f  th e  /S -D -g lu cosam in ld e  w ent down from  7 8 .5  P©r c e n t  

to  1 6 .8  p er  c e n t  w ith o u t  a p p r e c ia b ly  a f f e c t i n g  th e  y i e l d  o f  

th e  compound ( I I I )  a s  i s  shown in  T ab le  I I I .  I t  seem s t h a t ,  

in  th e  fo rm a tio n  o f  th e  compound ( I I I ) ,  m ercu ric  c y a n id e  

b eh aves a s  a  c a t a l y s t .  _

S im ila r  r e a c t io n s  were u n d ertak en  u s in g  n -b u ta n o l,  

b e n z y l a l c o h o l ,  and c y c lo h e x a n o l and th e  c o rr esp o n d in g  -  

D -g lu c o sa m in id es  (3 3 ) were o b ta in e d , b e s id e s  compound ( I I I )  

and b e n a y l brom ide (C hart 3)« ^he y i e l d  o f  the compound 

( I I I )  in  ea ch  o f  th e  th r e e  c a s e s  was found to  be*-equal to  

th a t  o b ta in e d  in  th e  c a se  o f n -p r o p a n o l. When th e  r e a c t io n  

was c a r r ie d  o u t in  th e  c a se  o f  iso p r o p a n o l, i t  was o b serv ed  

th a t  th e  y i e l d  o f  compound ( I I I )  was in c r e a s e d  by 50 p e r  c e n t  

a s shown in  T ab le  I I I .  T h is c r e a te d  fu r th e r  i n t e r e s t  in  th e  

r e a c t io n ,  and so  th e  r e a c t io n  was c a r r ie d  out w ith  t e r t i a r y  

b u ta n o l t o  se e  w hether th e  y i e l d  o f  th e  compound ( I I I )  c o u ld
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TABLE I I I

ROLE OP MERCURIC CYANIDE IN VARIOUS 
GLYCO SIDATION REACTIONS USING 
ij.«ipc10”-* MOLE OP COMPOUND ( I )

A lcohol 
x  10-3  

mole

M ercuric
Cyanide
(m oles)

Y ie ld  o f  
Compound ( I I )  

(m oles)

Y ie ld  o f  
Compound ( I I I )  

(m oles)

n-Propanol lj..l]x:10 3 3-lpdO’ 3
-3

0.19x10

n-Propanol 2 .2 x 1 0~3 3 .3 x 1 O"3 0.19x10"3

n-Propanol 1 .1 x 1 o”3 1 .8 x 1 o“3 0 .19x1o”3

n-Propanol 0 .5 x 1 0“3 0 .7 5 x 1 0~3 0 . 19x10” 3

n-B utanol I{-«l|x10“3 3.Ux10“3 0.19x10“3

B enzyl
a lc o h o l I4..J4XIO"3 3 .0 x 1 o”3 0 .1 9 x 1 0”3

Cyclohexanol Ij-.ipiTO"3 3 .0 x 1 0*°3 0 .19x10~**

Isopropanol . i}.«ip:10"3 3.1x10 . 0 .29x10*“3

T ertia ry
b u tan o l -3J+.iprtO 1 .6 x 1 0*"3 0 .96x10“3
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be in c r e a s e d . I t  was found th a t  th e  y i e l d  o f  th e  c o rr esp o n d 

in g  ^ 9-D -g lu cosam in id e  ( l i d )  w ent down and th a t  o f  compound 

( I I I )  was In c r e a s e d  f i v e  f o ld  (T ab le  I I I ) .  The low  y i e l d  o f  

t e r t i a r y  b u t y l -N - c a r b o b e n z o x y - 3 6 - t r i - Q - b e n z o y l- ? £ - D -  

g lu c o sa m in id e  ( l i d )  can  be a t t r ib u t e d  to  th e  s t e r i c  e f f e c t  

o f  th e  b u lk y  m ethyl groups in  th e  SN2 r e a c t io n .

The y i e l d s  o f  compound ( I I I )  o b ta in e d  in  th e  c a s e  o f  

c y c lo h e x a n o l and iso p r o p a n o l r e s p e c t i v e l y  were d i f f e r e n t  

(1 : 2 ), a lth o u g h  b o th  a lc o h o ls  a*re secon d ary  (T ab le  I I I ) .  The 

r e a so n  may be found in  th e  l e s s e r  s t e r i c  h in d ran ce  in  th e  

c a se  o f  a l i c y c l i c  a l c o h o l .

Only 3 ,^ ,6 - t r i - O - b e n z o y 1 -D -g lu c o p y r a n o s id o -  r i . z ^ ' . s Q -  

2 1-o x a z o lid o n e  ( I I I )  and b e n z y l brom ide were o b ta in ed  when 

(X -b r o m o -3 ,^ ,6 -tr i-O -b e n z  oy1 -N -carb ob en z o x y -D -g lu c  o sam ine  

was h e a te d  under r e f l u x  in  c h lo ro fo rm  in  th e  p r e sen ce  o f  

m ercu ric  c y a n id e . I t  app ears t h a t  two r e a c t io n s ,  SN  ̂ and  

SN  ̂ (where SN  ̂ r e p r e s e n ts  th e  s u b s t i t u t io n  o f  brom ide by 

b e n z y lo x y c a r b o n y l in t r a m o le c u la r ly ) , com pete w ith  each  

o th er  in  th e  p r e se n c e  o f  m ercu r ic  cy a n id e  and a lc o h o ls  and  

th a t  th e  form er p red om in ates o v er  th e  l a t t e r .

As th e  s t e r i c  h in d ran ce  i s  in c r e a se d  in  th e  c a s e  o f  

iso p r o p a n o l and t e r t i a r y  b u ta n o l ,  th e  y i e l d  o f  th e  c o r r e 

spond ing -D ~ g lu co sa m in ld es  d e c r e a se d  and t h a t  o f  th e  

3 ,A ,6 - t r i - 0 » b e n z o y l - D - g lu c o p y r a n o s id o - | l ,2  ,5_jJ - 2 ' -  

o x a z o lid o n e  ( I I I )  in c r e a s e d . When a graph was p lo t t e d  o f
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th e  t o t a l  s t e r i c  en erg y  o f  a c t i v a t i o n  a g a in s t  th e  y i e l d

o f  th e  3 ,4 ,6 - t r i - 0 - b e n z y l - D - g lu c o p y r a n o s id o - [ i ,2 s ^ * , 5 •] - 2 8-  

o x a z o lid o n e  ( I I I )  o b ta in ed  in  th e  c a se  o f  th e  v a r io u s  a l c o -  

h o ls  (F ig u r e  l ) ,  a  s t r a ig h t  l i n e  was, o b ta in e d  (5 2 ) .  T h is  

ten d s  t o  con firm  th e  h y p o th e s is  th a t  th e  s t e r i c  e f f e c t  i s  

r e s p o n s ib le  fo r  th e  d e c r e a se  in  th e  y i e l d  o f  ^ -D -g lu c o s id e s  

when iso p r o p a n o l and t e r t i a r y  b u ta n o l were u sed . B ecau se  th e  

two r e a c t io n s ,  SN2 and com pete w ith  each  o th e r , th e

in c r e a s e  in  th e  y i e l d  o f  th e  3 , ^ , 6 -tr i-O -b en zy l™ !)-  

g lu co p y ra n o s id o -  (1 , 2 - 2 ' -o x a z o lid o n e  ( I I I )  i s  e v id e n t ly  

a m easure o f  th e  in c r e a s in g  s t e r i c  in t e r f e r e n c e  accom panying  

a t ta c k  by th e  b u lk ie r  a l c o h o ls .

De l a  Mare and co -w ork ers (9 ) have s tu d ie d  e x t e n s i v e l y

th e  s u b s t i t u t io n  r e a c t io n s  o f  a lk y l  h a l id e s  by h a lo g e n  in  

a c e to n e . For e x a m p le •

Br~ + R-X — * R-Br + X , 

where R = n -p r o p y l ,  is o p r o p y l ,  t - b u t y l  and n e o p e n ty l .  They 

found th a t  th e  r a te  o f  r e a c t io n  d e c r e a s e s  in  th e  c a se  o f  

i s o p r o p y l h a l id e ,  t - b u t y l  h a l id e  and n e o p e n ty l h a l id e  a s  th e

number o f  s u b s t i t u e n t s  in c r e a s e s  on th e  q C  or f t  -ca rb o n  atom .

I t  was a l s o  ob served  th a t  th e  r a t e  o f  th e  r e a c t io n  d e c r e a s e s  

i f  th e  s i z e  o f  th e  s u b s t i t u e n t s  on th e  a t ta c k in g  r e a g e n t  

in c r e a s e s .  In y 5 -su b s t ltu te d  compounds, b e s id e s  th e  s t e r i c  

e f f e c t ,  th e  in d u c t iv e  e f f e c t  a l s o  p la y s  an im p ortan t r o le  in  

th e  t r a n s i t i o n  s t a t e  (15)«  ^he in d u c t iv e  e f f e c t  may h in d e r
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0 .5

0 .3

0 . 2

0.1

T o ta l S t e r i c  E nergy o f  A c t iv a t io n  t ^ g *

S u b s t i tu e n t  R T o ta l S t e r i c  Energy  
o f  A c t iv a t io n  

a t  30°C . in  K. C a l.

Y i e l d ,o f  
Compound ( I I I )  

in  grams

n-C^H^ 2 . 2 0 . 1 0

n-C H 2 . 2 0 . 1 0
I* 9

e 6H5CH2 2 . 2 0 . 1 0

1 “C3H7 2 A 0 . 1 5

3 .8 0 . 5 0

FIGURE 1

RELATION BETWEEN THE YIELD OF COMPOUND ( I I I )  AND 
THE TOTAL STERIC ENERGY OF ACTIVATION h t & B $
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or in c r e a s e  th e  r a te  o f  th e  r e a c t io n  dep en d in g  on w h eth er  

th e  s u b s t i t u e n t  i s  an e le c t r o n  donor or an e le c t r o n  w i t h -  

draw er. The s t e r i c  e f f e c t  i s  c a l l e d  th e  p o n d era l e f f e c t

(1 5 ) .  T h is e f f e c t  r e s u l t s  in  th e  d e c r e a se  in  en tro p y  o f  

a c t i v a t i o n  b eca u se  o f  c e r t a in  r e s t r i c t i o n s  Im posed on th e  

d e g r ee  o f  freedom  fo r  r o t a t io n  ab ou t th e  bond. There

a r e  more o f  th e s e  r e s t r i c t i o n s  in  th e  c a se  o f  iso p r o p a n o l  

and t e r t i a r y  b u ta n o l th a n  in  th e  c a se  o f  n -p ro p a n o l and th e  

o th e r  prim ary a l c o h o l s .

I t  i s  very  d i f f i c u l t  t o  d eterm in e  th e  en tro p y  o f  

a c t i v a t i o n  (4 7 ) in  s u b s t i t u t io n  r e a c t io n s ,  e s p e c i a l l y  where 

even  more com plex am inosugar m o le c u le s  a r e  in v o lv e d .

In  th e  c a se  o f  iso p r o p a n o l and t e r t i a r y  b u ta n o l th e  

I n c r e a s e  in  n e g a t iv e  en tro p y  o f  a c t i v a t i o n  d e c r e a s e s  th e  

r a te  o f  g ly c o s id a t io n .  T h is a c c o u n ts  f o r  th e  low  y i e l d  o f  

-D -g lu c o sa m in id e  o b ta in e d  in  th e  c a se  o f  t e r t i a r y  b u ta n o l .  

T h is d e c r e a se  in  th e  r a te  o f  g ly c o s id a t io n  im proves th e  

c o m p e t it iv e  p o s i t i o n  o f  th e  in tr a m o le c u la r  r e a c t io n  and 

h e lp s  to  in c r e a s e  th e  y i e l d  o f  3 , ^ , 6 - t r 1 - 0 -b e n z o y l-D -  

g lu c o p y r a n o s id o - ( l#2 ! ^ * ,5 ^  - 2 ' -o x a z o lid o n e  ( 3 3 )•

S . K o n sta s , I .  P h o ta k i, and L. Z ervas (3 2 ) o b ta in e d  

3 ,^ ,6 - t r l - 0 - a c e t y l - D - g lu c o p y r a n o s id a -  [ l , 2  ,5 [ )  - 2 8-

o x a z o lld o n e  by t r e a t i n g  1 , 3  »^ - ’te tr a -O -a c e ty l-N -c a r b o b e n z o x y -  

^ -D -g lu co sa m ln e  (^6) w ith  aluminum c h lo r id e  and phosphorus  

p e n ta c h lo r id e  in  c h lo r o fo r m . They s u g g e s te d  t h a t ,  in  th e
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fo rm a tio n  o f  th e  o x a z o lid o n e , th e  r e a c t io n  g o e s  th rou gh  th e  

in te r m e d ia te  compound, C k -c h lo r o - 3 ,4 ,6 - t r l -O -a c e t y l -N -  

ca rb o b en zo x y -D -g lu co sa m in e , fo l lo w e d  by b a c k s id e  a t ta c k  by 

c a rb o n y l oxygen a t  Cg. R e c e n tly  T. I t o  p rep a red  th e  above  

o x a z o lid o n e  by h e a t in g  1 , 3 ,4 ,6 - t e t r a -O -a c e ty l -N -c a r b o b e n z o x y -  

,0-D -g iu co sa m in e  w ith  t r i f l o r o a e e t i c  a c id  and p rop osed  a s im i

l a r  SN  ̂ mechanism (2 6 ) .  A s im ila r  o b s e r v a t io n  was made in  th e  

s y n t h e s i s  o f  3 »^»6 - t r i-O -b e n z o y l-D -g lu c o p y r a n o s id o -  [ 1 ,2 : 4 '  ,5^1“ 

2 1-o x a z o lid o n e  ( I I I ) .

The stu d y  o f  th e  c h e m is tr y  o f  3 6 - t r i - O - b e n z o y l- D -  

g lu c o p y r a n o s id o - [ 1 , 2 : 4 ' - 5 *3 -2 '-o x a z o lid o n e  ( I I I )  was under

ta k en  in  term s o f  th e  f o l lo w in g  a ttem p ted  p r o c e s s e s :

I .  F orm ation  o f  th e  ca rb o n y l d e r iv a t i v e s  w ith  2 ,4
d in it r o p h e n y l  h y d ra z in e  in  a c e t i c  a c id .

I I .  R ed u ctio n  by
A. c a t a l y t i c  h y d ro g en a tio n
B. sodium  b o r o h y d r id e .

I I I .  F orm ation  o f  N -a c e ty l  and N -b en zo y l d e r iv a t iv e s .

IV . R e a c t io n  w ith
A. g l a c i a l  a c e t i c  a c id -h y d ro b ro m lc  a c id
B. 75 p er  c e n t  a c e t i c  a c id .

V. S a p o n i f ic a t io n  w ith
A. aqu eou s m in era l a c id
B. b a s e s .

No r e a c t io n  p r o d u ct was o b ta in ed  when th e  compound 

( I I I )  was h ea ted  w ith  2 ,4  d in itr o p h e n y l  h y d r a z in e  in  a c e t i c  

a c id .  Sodium b o ro h y d rid e  was f i r s t  used  t o  red u ce  a ld eh yd e  

and k e to n e  by C h a ik in  and W. G. Brown (3 )* W. S . C. Cpimmin 

( 5 ) u sed  sodium b o ro h y d r id e  to  red uce 2 -a c e ta m id o -2 -d eo x y -D -  

g a l a c t i t o l .
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The compound ( H i ,  when t r e a t e d  w ith  sodium  b o ro 

h yd rid e  in  te tr a h y d r o fu r a n , gave no r e a c t io n  p rod u ct ( 1 ,5 7 ) .  

However, when r e d u c t io n  was c a r r ie d  ou t in  te tr a h y d r o fu r a n  

and e th a n o l m ix tu r e , D -g lu cosam in e  and e t h y l  b en zo a te  were 

o b ta in e d . No r e a c t io n  p rod u ct was o b ta in e d  when th e  compound 

( I I I )  was s u b je c te d  to  c a t a l y t i c  h y d ro g e n a tio n  in  a c e t i c  

anh ydride and a c e t i c  a c id  s o l u t i o n  in  th e  p r e se n c e  o f  p a l 

ladium  b la c k  a s  c a t a l y s t .  The u n r e a c t iv i t y  o f  th e  ca rb o n y l  

group i s  a t t r ib u t e d  to  th e  f a c t  th a t  i t  i s  p a r t  o f  th e  

c y c l i c  u reth an e  sy s te m . I t  has b een  r e p o r te d  th a t  2 -o x a z o lid o n e  

e x i s t s  in  ta u to m e r ic  form a s  o b serv ed  by in fr a r e d  s p e c t r a l  

stu d y  ( 1 0 ) .

B e n z y l-4 ,6 -d i-0 -a c e ty l -0 ( -D -g lu c o p y z a n o s id o -  ( 2 , 3 :4 1 ,5  0“

2 1- o x a z o l id o n e , when h e a ted  w ith  p o ta ssiu m  a c e t a t e ,  a c e t i c  

anhydride, and a c e t i c  a c id ., gave th e  N -a c e ty l  d e r iv a t iv e  

(1 8 ) .  The compound ( I I I )  under s im i la r  c o n d it io n s  a l s o  gave  

th e  N - a c e ty l  d e r iv a t i v e .  F urtherm ore, th e  compound ( I I I ) ,  

when t r e a t e d  w ith  b e n z o y l c h lo r id e  in  p y r id in e ,  gave th e  N- 

b en zo y l d e r iv a t iv e  (See Chart 4 ) .

The compound ( I I I )  was found  t o  be s t a b le  when i t  was 

h e a ted  f i r s t  w ith  2N aqueous h y d r o c h lo r ic  a c id  and th e n  w ith  

6N h y d r o c h lo r ic  a c id  s o lu t io n .  The s t a b i l i t y  may be a t t r i b u t 

a b le  t o  th e  f a c t  th a t  th e  compound ( I I I )  i s  in s o lu b le  in  

h y d r o c h lo r ic  a c id  s o lu t io n .
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B e n z y l - ^ ,6 - d i“0 -aoety l-cC “D -g lu c G p y r a n o s ld o -[2 ,3 ,5B  -  

2 1- o x a z o l id o n e , when h ea ted  w ith  75 P®r o e n t a c e t i c  a c id  s o lu 

t io n ,  was found s t a b le  (1 7 ) .  The compound ( I I I ) ,  when 

t r e a t e d  w ith  75 p er  c e n t a c e t i c  a c id  under s im ila r  c o n d i

t i o n s ,  a l s o  was found s t a b le .

0<-Brorao-3 , ^ , 6 - tr i-0 -b e n z o y l-D -g iu c o s a m in e  hydrobrom ide

(55) was o b ta in e d  when th e  compound ( I I I )  was t r e a t e d  w ith  

g l a c i a l  a c e t i c  ac id -h y d ro b ro m lc  a c id  s o lu t io n .

In  g e n e r a l e s t e r  h y d r o ly s is  i s  a c id -b a s e  c a ta ly z e d .

The b a s e s  were found to  be more p o w erfu l c a t a l y s t s  th a n  th e  

a c id s  (1 3 ,^ 2 ) .  0 -A c e ta te  groups were removed by s tr o n g  

a c id s  and by b a se s  (3^ ) .  U n fa v o ra b le  s t e r i c  e f f e c t s  f r e 

q u e n tly  h in d e r  th e  l a t t e r  r e a c t io n .  Q -A cetate  groups may be 

removed p r e f e r e n t i a l ly  w ith o u t a f f e c t i n g  th e  N -a c e ty l  fu n c 

t io n  (3 9 »5l ) .  D e a e e ty la t io n  w ith  nBthano-lic sodium  or barium  

m ethoxide in  c a t a l y t i c  amounts depends upon t r a n s e s t e r l f i c a -  

t i o n ( 6 0 ) .  0 -A c e ta te  groups can  a l s o  be removed by m eth a n o lic  

ammonia s o lu t io n  ( l l ) .

A lk a l in e  h y d r o ly s is - . The compound ( I I I )  was d i s s o lv e d  

in  c h lo ro fo rm  m ethanol m ix tu r e . I t  was t r e a te d  w ith  a c a ta 

l y t i c  amount o f 0 .1  N sodium m ethoxide s o lu t io n  ( 5 7 ) .  No 

r e a c t io n  p rod u ct was o b ta in e d . However th e  compound ( I I I )  

(3 . 3A x 1 0 -  ̂ moles), when t r e a te d  w ith  sodium m eth oxide s o lu 

t io n  ( 3 . 8  x 10"3 m o les) in  a s o lu t io n  o f  ch lo ro fo rm  and  

m eth a n o l, gave D -g iu cosam in e a s  a  r e a c t io n  p ro d u ct (C hart 4 ) .
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A s im i la r  o b s e r v a t io n  was made when s a p o n i f i c a t io n  was 

e f f e c t e d  w ith  aqu eou s p o ta ssiu m  h y d ro x id e  in  d io x a n e  f o l lo w 

in g  th e  method o f  P . G ross, K. B ren& el, and H. K. Zimmerman.

( l 6 ) .  The compound ( I I I ) ,  when h e a ted  w ith  a b a s ic  io n  

ex ch a n g er  in  m eth a n o l, gave no r e a c t io n  p r o d u c t . The com

pound ( I I I )  when t r e a t e d  w ith  m eth a n o lic  ammonia s o lu t io n  

( l l , 6 l ) ,  gave a p ro d u ct which was found t o  be v ery  h ygro 

s c o p ic .

3 ,^ ,6 - t r i -0 - b e n z o y l-D ~ g lu c o p y r a n o s id o -  ( I ,2  :*J-' , 5  -2  *-

o x a z o lid o n e  ( I I I ) ,  u n lik e  b e n z y l- 4 , 6 - d i - 0 - a c e t y l -0 ( - D -  

g lu c o p y r a n o s id o - [2 , 3  ' ,5  0  ' -o x a z o lid o n e  ( l ? ) , i s  u n s ta b le

tow ards b a s e s  and hydrobrom ie a c id  in  o r g a n ic  s o l v e n t s .  . 

T h erefo re  i t  can n ot be used  a s  th e  p r o t e c t in g  group fo r  

and Cg in  th e  p r e p a r a t io n  o f  new d e r iv a t iv e s  o f  a m in o su g a rs .
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CHAPTER I I I

D-GLUC OSAMINIDE SYNTHESES

V a r io u s  m ethods o f  d e - O - a c e ty la t io n  have h een  d i s 

c u sse d  in  C hapter I I .  Only two m ethods were s e l e c t e d  f o r  

th e  p u rp ose  o f  d e -O -b e n z o y la t lo n  f o r  th e  p r e p a r a tio n  o f  

-D -g iu c o sa m in id e s  o b ta in ed  from  n -p r o p a n o l, n - b u t a n o l , and 

c y c lo h e x a n o l ,  r e s p e c t i v e l y .

Method 1 : Sodium m eth ox id e  in  m ethanol (5 1 , 5 7 ) .

n -B u ty l -N -carb ob en z  oxy- 3 ,  ̂ , 6 -  t r  i  -O -benz oy 1 -/3 -D -g lu co sa m in i de 

( I I C) , when t r e a t e d  w ith  a c a t a l y t i c  amount o f  0 ,1  N sodium  

m eth o x id e , gave no r e a c t io n  p r o d u c t .  However, when th e  

r e a c t io n  was c a r r ie d  out w ith  2 m oles o f sodium m eth ox id e  

p er  m ole o f  th e  compound ( H c ) in  s o lu t io n  in  ch lo ro fo rm  

and m ethanol f o r  tw e n ty -fo u r  h ou rs a t  room tem p era tu re , 

n -b u ty l-N -c a r b o b e n z o x y -P -D -g lu c o sa m in id e  (V IIIc ) was o b ta in e d  

in  70 p e r  c e n t  y i e l d .

Method 2.: Agafijms. p_Q;k&s_sjmiB hy.drQxlflft .ln dlam aa.
P. G ro ss , K. B r e n d e l, and H. K. Zimmerman (16) e f f e c t e d  

d e - O - a c e ty la t io n  o f  ^ -D -g lu c o sa m in id e  w ith  aqueous p o ta ss iu m  

h yd rox id e  s o l u t i o n  in  d io x a n e . The r e a c t io n  was c o m p le te  in  

fo u r  h ou rs and th e  y i e ld  o f th e  p ro d u ct was found to  be 

q u a n t i t a t iv e .  When th e  r e a c t io n  was a p p lie d  to  de-O - 

b e n z o y la te  th e  compound ( I l a ) , th e  y i e l d  o f  th e  p rod u ct
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( v i l l a )  was low  and u n rea c ted  su b sta n c e  was r e c o v e r e d  from  

th e  homogenous s o lu t io n ;  when th e  r e a c t io n  was c a r r ie d  ou t  

f o r  th r e e  h o u rs , th e  y i e l d  o f  th e  p ro d u ct ( V i l la )  was 7 1 .5  

p er  c e n t .

The compound ( V i l l a ) , a  p a r t i a l l y  d e -O -b e n z o y la te d  

p r o d u c t , was found t o  be la c k in g  in  two b e n z o y l g ro u p s.

S in c e  th e  6 -0 -b e n z o y l fu n c t io n  i s  more r e a c t iv e  than  e i t h e r  

th e  3 - 0 -'benzoyl or th e  4 -0 -b e n z o y l  fu n c t io n ,  i t  i s  th e  f i r s t  

to  be d e -O -b e n z o y la te d . T h e r e fo r e , th e  compound ( V i l l a ) ,  i s  

p ro p y l-N -ca rb o b en zo x y -3  or 4 -0 - b e n z o y l- /5 -D -g lu c o sa m in id e .

In  o rd er  to  a s c e r t a in  w hether th e  p o s i t i o n  o f  th e  f r e e  

hydroxy group in  a t  th e  or th e  C^, th e  compound ( V i l la )  

was r e a c te d  w ith  b en za ld eh yd e in  th e  p r e se n c e  o f  anhydrous 

z in c  c h lo r id e  (2 8 ) . .  The p rod u ct th u s o b ta in e d  was found to  

be n -p rop y  1 -N -carb ob en zoxy -3  - 0 -b en zo y  1 - 4 , 6 - 0 -b e n z y lid e n e  - j Q -  

D -g lu co sa m in id e  (XXIV) by o p t ic a l  r o t a t io n  and by r e a c t io n  

w ith  h y d r o c h lo r ic  a c id  whereupon b en za ld eh yd e was o b ta in e d .

T h is in d ic a te d  th a t  th e  f r e e  h y d ro x y l group i s  a t  th e  

(See C hart $ ) .

Method (2 ) was ch o sen  b eca u se  o f  th e  h ig h er  y i e l d ,  

a lth o u g h  method ( l )  w ould have been  e a s i e r  to  work w ith .

^ D -G iu c o sa m in ld e s  ( l i e )  and ( I l l f ) ,  th u s o b ta in ed  

u s in g  n -b u ta n o l and c y c lo h e x a n o l ,  were s u b je c te d  to  s a p o n i f i 

c a t io n  w ith  aqueous p o ta ss iu m  h yd rox id e  in  d ioxan e  fo r  tw e n ty -  

fo u r  hours a t  room tem p er a tu r e . The c o m p le te ly  d e -O -b e n z o y la te d
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compound (V IIIc )  and ( V l l l f )  show s im i la r  s o l u b i l i t y  p ro p e r 

t i e s  (C hart In fr a r e d  s p e c tr a  show bands a t  3500 (h y d ro x y l)

745 , 700 (p h e n y l) .

D e-O -b en zo y la ted  compound ( V i l l a ) , ( V I I I c ) , and  

( V l l l f )  were su b je c te d  to  h y d ro g e n a tio n  u s in g  p a lla d iu m  

b la c k  a s  c a t a l y s t  in  1 N h y d r o c h lo r ic  a c id  s o lu t io n  in  

a b s o lu te  e th a n o l (2 2 ,3 3 )*  Compounds ( I X a ) , ( I X c ) , and (IX f) 

thu s o b ta in e d  show s im i la r  s o l u b i l i t y  p r o p e r t ie s  (C hart 5 ) .  

In fr a r e d  s p e c tr a  show bands a t  1600 (a m in e -h y d r o c h lo r id e )  

and 3500 (h y d r o x y l) .

(X -B enzyl-N -carbob en zoxy- 3 , 4 , 6 - t r i - 0 -b e n z o y l-D -  

g lu c o sa m in id e  was s y n th e s iz e d  in  order to  s tu d y  i t s  ch em ica l  

and p h y s ic a l  p r o p e r t ie s  and compare them t o  th o s e  o f  i t s  

/3-anomer. P . G ro ss , K. B r e n d e l, and H. K. Zimmerman ( 1 7 ) 

o b ta in ed  pure b en zy l-N -ca rb o b en zo x y -0 (-D -g lu co sa m in id e  by 

f i r s t  a c e t y la t in g  an anom eric m ix tu re  o f  b e n z y l-N -  

ca rb o b en zo x y -D -g lu co sa m in id e  w ith  a c e t i c  an h yd rid e  and  

p y r id in e . B en zy l -N -c a r b o b e n z o x y -3 , 4 , 6 - t r l - 0 - a c e  ty l-01 -D -  

g lu c o sa m in id e  (pure anomer) was se p a r a te d  by f r a c t i o n a l  

r e c r y s t a l l iz a t io n  u s in g  a t o lu e n e ,  p etro leu m  e t h e r ,  and  

p y r id in e  m ix tu r e . T h is pure b e n z y l-N -c a r b o b e n z o x y -3 * 4 , 6 -  

t r i-0 -a c e ty l-0 ( -D -g iu c o s a m in ld e  (X V III), when s u b je c te d  to  

d e - O - a c e ty la t io n  w ith  aqueous p o ta ssiu m  h y d ro x id e  in  d ioxan e  

fo l lo w e d  by b e n z o y la t lo n  w ith  b e n z o y l c h lo r id e  in  p y r id in e
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(4 4 ) ,  gave pure b e n z y l-N -c a r b o b e n z o x y -3 ,4 ,6 - tr l-O -b e n z o y l-0 ( -  

D -g lu co sa m in id e  (XX) (See C hart 6 ) .

The p h y s ic a l  p r o p e r t ie s  o f  th e  CX- and th e  ^-anom ers  

o f  th e  D -g lu c o sa m in id es  a r e  q u ite  d i f f e r e n t .  The 0(-anomer 

has a low  m e ltin g  p o in t ,  h ig h  o p t ic a l  r o t a t i o n ,  and h ig h  

s o l u b i l i t y  in  o r g a n ic  s o l v e n t s ,  w h ile  th e  /5-anomer has a 

h ig h  m e lt in g  p o in t ,  low  o p t i c a l  r o t a t io n ,  and low  s o l u 

b i l i t y  in  o rg a n ic  s o l v e n t s .

B e n z y l-3 ,4 , 6 - tr i-O -b e n z o y l-N -c a r b o e th o x y -^ -D -  

g lu c o sa m in id e  (X III )  was s y n th e s iz e d  by r e a c t in g  b e n z y l - 3 , 4 , 6 -  

t r l -O -a c e ty l-^ -D -g lu c o s a m in id e  hydrobrom ide (X) (6 , 7 ) w ith  

e t h y l  c h lo ro fo r m a te  i n  ch lo ro fo rm  and aqueous sodium  b ic a r 

b on ate  s o lu t io n .  On su b seq u en t d e -O -a c e ty la t io n  by p o t a s 

sium  h yd rox id e  in  d io x a n e , b e n z y l-N -c a r b o e ty o x y  

g lu c o sa m ln id e  (X II) was o b ta in e d . The compound (X I I ) ,  when 

r e a c te d  w ith  b e n z o y l c h lo r id e  in  p y r id in e ,  gave b e n z y l-  

3 ,4 ,6 - tr i-0 -b e n z o y l-N -c a r b o e th o x y -y £ -D -g lu c o s a m in id e  (X III)

(See C hart 7 ) .

I s o p r o p y l-3 , 4 , 6 - tr 1 -0 -a c e ty l-^ -D -g lu c o s a m in id e  hydro

brom ide (XVI) was p rep a red  w ith  iso p r o p a n o l in  th e  p r e se n c e  

o f  p y r id in e  as b a s e .  I s o p r o p y l- 3 , 4 , 6 - t r i - O - a c e t y l - ^ - D -  

g lu c o sa m in id e  hydrobrom ide (X V I), when t r e a t e d  w ith  e t h y l  

c h lo r fo r m a te  in  c h lo ro fo rm  and aqueous sodium  b ic a r b o n a te  

s o l u t i o n  a t  0° C ., gave  i s o p r o p y l-N -c a r b o e th o x y -3 ,4 ,6 - t r l - O -  

a c e ty l-^ S -D -g lu co sa m in id e  (XVII) (See C hart 8 ) .
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AC = CH^CO-

Cbz = c 6h 5ch2o c o -

B z l = C^H^CO-

H-C-NHCbz 
ACO-C-H 

H-C-OAC
h-<

HgOAC

XV III

. KOH

H~OH

H-C-NHCbz 
HO-C-H 

H-C-OH 
H -<

XIX

+
^ C6H5C0C1 

R

H-C-NHCbz 
BzlO-C-H  

H-C-OBzl 
H-C

JH2 OBz1 

XX

CHART 6

BENZYL-3 , 4 , 6-TRI-O-BENZOYL-N-CARBOBENZOXY-rt-D-GLUCOSAMINIDE

■“■Compounds are  known.
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B » CgĤ CH-g- H-C-NH-Br 
ACO-C-H J

:h2oac

CHCl^ + NaHC03 s o ln .  +

c i-co- oc2h5

AC = CH^CO-

Ag . KOH 
D ioxane

H-C-NH-Cbe 
ACO-C-H 0

H-C-OAC 
H-

:h2oac

XI

Cbe .co- oc2h5
H-C-NH-Cbe 

HO-C-H 0
H-C-OH 
H-

C-H-Ks + C ✓H-COCl . XII
5 5 6 5 V

B z l = CgH^CO-
H-C -NH-Cbe 

BzlO-C-H  
H-C-OBzl
H-(

SYNTHESIS OF BENZYL-3, 4 , 6-TRI-O-BENZOYL- 
N-CARBOETHOXY-/S-D-GLUCOSAMINIDE

*CotnT>ound i s  known,
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CHC1 +NaHCO s o ln  
v  + Cl-CO-OC2H5

Cbe * -CO-OCgH^

H-CL________ 1
CHgOAC

XVII

CHART 8 ,

ISOPROPYL- 3  #U, 6-TRI-0-ACETYL-N-CARB0ETH0XY-/9-D-GLUC OS AMIDE 

^Compound I s  known.
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OUBromo-3 „ 6 -tr i-O -b e n z o y l-N -c a r b o b e n z o x jr -D -

g lu co sa m in e  ( I )  ( 5 6 ) ,  when t r e a t e d  w ith  t e r t i a r y  b u ty l  

a lc o h o l  in  c h lo ro fo rm  u s in g  m ercu ric  c y a n id e , gave t e r t i a r y  

b u ty l-N -c a r b o b e n z o x y -3 , ^ 9 6 - tr i-O -b e n z o y l-^ -D -g lu c o s a m in id e  

( l i d )  and 3 » ^ » 6 - t r i - 0 - b e n z o y l - g lu c o p y r a n o s id o - [ l ,2 J 4 l , 5 £) -  

2 ' -o x a z o lid o n e  ( I I I )  a s  a  byp rod uct (C hart 3 ) ,

n-P ropy1 -N -carb ob en z  o x y -3 , ^ , 6 - t r i -O -b e n z  oy1 -^ -D -  

g lu c o sa m in id e  ( I l a )  was o b ta in e d  in  low  y i e l d  when of-bromo- 

3 6 -tr i-G -b e n z o y l-N -c a r b o b e n z o x y -D -g lu c o sa m in e  ( I )  was 

h e a te d  w ith  n -p ro p a n o l in  ch lo ro fo rm  u s in g  p y r id in e  as base*  

No 3 6 - tr i -O -b e n z o y l-D -g lu c o p y r a n o s id o -  [1 ,2  : V ,5  '3 - 2  *-

o x a z o lid o n e  ( I I I )  was o b ta in e d  as a  b yp rod u ct (C hart 3 )«  I t  

was ob served  th a t  n - p r o p y l - 3 , 4 , 6 - t r i -O -b e n z  oyl-y5-D - 

g lu c o sa m in id e  hydrobrom ide (55 ̂  was o b ta in e d  in  good y i e l d  

when (P(-bromo-3 6 - tr i-O -b e n z o y l-D -g lu c o s a m in e  hydrobrom ide  

(VI) was r e a c te d  w ith  n -p ro p a n o l in  the p r e se n c e  o f  p y r id in e  

a s  b a s e . The b e t t e r  y i e l d  in  th e  l a t t e r  c a s e  i s  p rob ab ly  due 

t o  a  d i f f e r e n c e  in  th e  r e a c t io n  m echanism s. In  g ly c o s id a 

t i o n ,  p y r id in e  was found t o  be im p r a c t ic a l  a s  p r o to n  a c c e p to r  

b eca u se  th e  y i e l d  o f  th e  /S -D -g lu cosam in ld e  was lo w 9
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CHAPTER IV

EXPERIMENTAL DETAILS

A n a ly ses  a r e  by M ic r o a n a ly t is c h e s  L aboratorium  Im 

M a x -P la n c k -I n s t ltu t , Hohenweg 1 7 , Germany. M eltin g  p o in t s  

a re  u n c o r r e o te d . In fr a r e d  s p e c tr a  are  reco rd ed  u s in g  

P erk in -E lm er IH 13?B , In fr a c o r d , U .S .A . O p tic a l r o t a t io n s  

a re  record ed  u s in g  P o la r lm e te r  by Kern AARAU, S u r se e , 

S w itz e r la n d .

n-Pr.Q pyl-3., i t , 6 - 1 r  1 -0  - benz o y l -N - c a r  b obenzoxv -ft-D -  

g lu c o sa m ln ld e  ( I l a ) . Three grams (4 .^  x 10~ m cle) o f  

& -brom o-3, 4 , 6 -tr i-0 -b e n z o y l-N -c a r b o b e n z o x y -D -g lu e o s a m in e  

( I )  (56) were d i s s o lv e d  in  dry c h lo ro fo rm  (30 m l . ) .  The 

m ixtu re  was th e n  h e a te d  under r e f lu x  in  th e  p r e se n c e  o f  

n -p ro p a n o l 1 m l. (1 7 .6  x 1 0 “  ̂ m ole) and m ercu ric  cy a n id e  

1 .1  g .  (*k4 x 10 m ole) fo r  two h o u r s . The s o lu t io n  was 

t o  room tem p eratu re  and f i l t e r e d  t o  remove m ercu ric  s a l t s .  

The f i l t r a t e ,  on rem oval o f  c h lo r o fo r m , gave a r e s id u e  w hich  

was r e c r y s t a l l i z e d  from a lc o h o l  a f t e r  tre a tm en t w ith  c h a r 

c o a l ,  m. p . IA2 -A3 0 ; y i e l d  2 .3  g .  3*^ x  10  ̂ m ole (79 per  

c e n t ) .  The m other l iq u o r  was c o n c e n tr a te d  t o  sm a ll volum e 

and c o o le d  t o  0 ° C .,  whereupon a su b s ta n c e  m e lt in g  a t  20A-O50 

was o b ta in e d . I t  was i d e n t i f i e d  a s  3 ,^ ,6 - t r i - O - b e n z o y l - D -  

g lu co p y ra n o s id o -  C l ,2 = V ,5 3  - 2 '  -o x a z o lid o n e  ( I I I )  by m ixed
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m e lt in g  p o in t  w ith  a u th e n t ic  sam ple and by o p t i c a l  p o t a t io n ,  

l i e l d  0 .1  g (0 .1  g x  IQ”3 m ole) i k . k  p er  c e n t ) .  The mother 

l iq u o r ,  on rem oval o f  a l c o h o l ,  g ave  b e n z y l b rom id e.

P r o p e r t ie s : ( I l a )  i s  s o lu b le  in  diofcane and a c e t i c

a c id ,  b u t in s o lu b le  in  p e tro leu m  e th e r  and c y c lo h e x a n e .

A n a ly s is '*

C38H37NOio % C % H % N
Found 6 8 .5 3 5 .7 1 2 .2 0

C a lc u la te d 6 8 .5 0 5 .6 0 2 .1 0

lP -£& llon :

W d5 = " *f , 5 °  in  CHC13 )

3., , 4-Jjgl-Q  ■-Jaana o>yl -D -g l  u q  Qpyjcana s l l Q - CL, Z : * tl, i - i ]  - 2 1 -

oxaz o i l  done ( I I I ) .  Three grams A  A  x  10"3 m ole) o f  0(- 

b r o m o -3 » A ,6 -tr i-0 -b e n z o y l-N -c a r b o b e n z o x y -D -g lu c o sa m in e  ( I )

( 5 6 )  were h e a ted  under r e f lu x  in  dry c h lo ro fo rm  (30 m l.)  in  

th e  p r e se n c e  o f  m ercu ric  cy a n id e  0 .3  g .  ( 1 .3  x  1 0 ”3 m ole) 

fo r  two h o u r s . The s o lu t io n  was c o o le d  to  room tem p eratu re  

and f i l t e r e d  to  remove m ercu ric  s a l t s .  The r e s id u e  o b ta in e d  

on rem oval o f  ch lo ro fo rm  was r e c r y s t a l l i z e d  from  a lc o h o l  

a f t e r  tre a tm e n t w ith  c h a r c o a l ,  P . 20A-Q 5°; y i e l d  1 .8  g .  

(3 .A8 x  1 0 ”3 m ole) (80 per  c e n t ) .  The m other l iq u o r ,  on 

rem oval o f  a l c o h o l ,  gave la cr y m eto r y  l iq u i d  b e n z y l brom ide.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



38

P r o p e r t ie s : ( I I I )  i s  s o lu b le  i n  d lo x a n e  and a c e t i c

a c id ,  but in s o lu b le  i n  p etro leu m  e th e r  and c y c lo h e x a n e .

Analxals.»

( 5 1 7 . 2 )
%  C % H % N

Fonr»d 6 4 .7 0 A. 63 2 .9 2

6 5 . 0 4 .4 7 2 .7 0

S o ta t .lp a ;

* "3 9 . 2  (1 .3 4 4 #  in  p y r id in e )

fOCjS* = + 3 .2 5  ( 2% in  c h lo ro fo r m )

l , k ,  Qyl -D-^afiL9Pgga33LQ.aLl.A.Q"(l, 2.  • *ti,

acet.vJL- 2 1 - o x a z o lid o n e  (V) .  Two grams (3 .3 4  x  10"3 m ole) o f  

3 , A, 6 - t r i - O - b e n z o y l- D - g lu c o p y r a n o s id o - [ l , 2 : 4 8,5  *

o x a z o lid o n e  ( I I I )  w ere h e a ted  w ith  p o ta ss iu m  a c e t a t e  1 ,5  g .  

( 1 , 5  x  10"3 m o le ) , a c e t i c  a c id  (5 m l . ) ,  and a c e t i c  anh yd rid e  

(5 m l.)  fo r  s i x  h ou rs a t  1 0 0 -0 5 °C . The s o lv e n t  was removed 

under f l a s h  e v a p o r a to r  a t  50° c . The r e s id u e  th u s o b ta in e d  

was w ashed w ith  w a te r  and r e c r y s t a l l i z e d  from  a lc o h o l  a f t e r  

tr e a tm e n t w ith  c h a r c o a l ,  M. P . l6 8 -6 9 ° C .;  y i e l d  1 ,9  g .

(3 .*+ x 1 0 “3 m ole) (76 p er  c e n t ) .

P r o p e r t ie s : (V) i s  s o lu b le  in  c h lo ro fo rm  and d lo x a n e ,

but in s o lu b le  in  p e tro le u m  e th e r  and c y c lo h e x a n e . The in f r a 

red  s p e c tr a  o f  (V) show bands a t  3350» 1750 (o x a z o l id o n e ) ,  

1250 ( a c e t a t e ) ,  and 1 7 3 0 , 1280 ( '0 - b e n z o y l ) .
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A n a ly s i s :

C30H25°10H (5 5 9 .5 3 8 )
% c

F m m d  6 3 . 7 6

C a lc u la te d  6A.2Q

% H % 0
A. A8 2 9 .2 9

A. 52 2 8 .7 0

25 = -  7O0 (C = 1 .2 6 6 $  in  p y r id in e )

1 ,  k t ^-bSHZflyl-P-glnfl.QpyjranQs 1 oLq- ( l ,  Z '• k i , 5 1 )  -

N- b e n z o y l-2  O x a z o lid o n e  (IV) . Two grams (3 .3 ^  x 1 0 “  ̂ mold)

o f  3 , A, 6 - t r  1 -0 -b e n z o y 1 -D -g lu c o p y r a n o s ld o -  [l ,2  :A8, 5 ]̂ - 2 * -  

o x a z o lid o n e  ( I I I )  w ere d is s o lv e d  in  p y r id in e  (8 m l.)  and 

c o o le d  t o  0°C . B en zoy l c h lo r id e  0 .8  m l. ( 6 . 7  x  1 0 ”  ̂ m ole) 

was added w h ile  s t i r r i n g  a t  0 GC. The r e a c t io n  m ixture was 

k ep t f o r  two hou rs a t  room tem p eratu re  and th en  poured over  

cru sh ed  i c e .  The gummy p rod u ct th u s o b ta in e d  was p u r i f i e d  

by a c e to n e -w a te r  m ix tu r e . I t  was th en  r e c r y s t a l l i z e d  from  

a lc o h o l  a f t e r  tr e a tm e n t w ith  c h a r c o a l ,  M. P . l6 0 -6 l° C .*  

y i e l d  2 .1  g .  (3 . A x 10"3 m ole) (87  p er  c e n t ) .

P r o p e r t ie s : (IV) i s  s o lu b le  in  c h lo ro fo r m , d lo x a n e ,  

and a c e t i c  a c id ,  b u t in s o lu b le  in  p e tro leu m  e th e r  and c y c lo 

h exan e . The In fr a r e d  s p e c tr a  o f  (IV) show bands a t  3350» 

1750 (o x a z o lid o n e )  and 1 7 3 0 , 1280 (0 - b e n z o y l ) .

A n a ly s i s :

c 35h27o10h ( 6 2 1 . 6 0 9 )
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% c %  H % 0
6 7 . 3^ 4 .5 0 2 6 . 06

6 7 .5 0 *K35 2 5 . 80

S s a M lm :

( a ) | 5  b -  3 9 .4 °  (C = 1 .3 4 #  In  p y r id in e )

Treatm ent S & . £ -iL £ l-o

-2 j.-sz a 2 S lld £ m s. (I l l ) w ith  2 . 4 - d l n l t r o  P h en y l 

h y d r a z in e . One gram (1 .9 4  x  10”  ̂ m ole) o f  3 , 4 , 6 - t r l - O -  

b e n z o y l-D -g lu c o p y r a n o s id o - [ 1 ,2 : 4 ' , 5  Q - 2 '-o x a z o l id o n e  ( I I I )  

was h e a te d  w ith  2 ,4  d in itr o p h e n y l  h y d ra z in e  0 .5  g .  ( 2 .5  x  

1 0 “3 m ole) in  g l a c i a l  a c e t i c  a c id  in  th e  w a te r  h a th  fo r  one 

h o u r. The a c e t i c  a c id  was rem oved under f l a s h  e v a p o r a to r  a t  

5 0 °C . The r e s id u e  was w ashed w ith  w ater and r e c r y s t a l l i z e d  

from  a lc o h o l  a f t e r  tre a tm en t w ith  c h a r c o a l ,  M. P . 2 0 3 -0 4 °C „ > 

and was i d e n t i f i e d  a s  compound ( I I I )  by m ixed m e lt in g  p o in t  

w ith  a u th e n t ic  su b s ta n c e . Y ie ld  0 .8  g .

Attempted catalytic hvdrogenolvsis of 3 f4.6-trl-Q-
%L,Z.'k±t5l]'•Zl-̂ x̂ ss?JLMon& (HI).

One gram (1 .9 4  x 10~3 m ole) o f  th e  compound ( I I I )  and p a l 

lad iu m  b la c k  (0 .2  g . ) w ere su sp en ded  in  g l a c i a l  a c e t i c  a c id  

(5 m l.)  and a c e t i c  a n h y r id e  (10 m l . ) .  The m ix tu re  was th en  

shaken f o r  f i v e  h ou rs under two a tm osp h eres o f  hydrogen p r e s 

su re  a t  room tem p er a tu r e . The r e a c t io n  m ix tu re  was f i l t e r e d  

and th e  r e s id u e  was washed w ith  a sm a ll amount o f  a c e t i c  a c id .

- /
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The s o lv e n t  was rem oved under f l a s h  e v a p o r a to r  a t  5 0 °^ . 

r e s id u e  was w ashed w ith  i c e  c o ld  w ater (15 m l.)  and th e n  

r e c r y s t a l l i z e d  from  a lc o h o l  a f t e r  tr e a tm e n t w ith  c h a r c o a l ,

M. P . 2 04—05°C», w h ich  was I d e n t i f i e d  a s  th e  compound ( I I I )  

by m ixed m e lt in g  p o in t  w ith  a u th e n t ic  s u b s ta n c e . Y ie ld

0 .7  g .

Treatm ent 3. , JL d o

j i , £ :iL L ,5 lJ -2 i-p ;m z o lld Q n ^  O IL ) w ith  a a A lm  horohy-cLrlda.

One gram (1 .9 4  x 10~3 m ole) o f  compound ( I I I )  was d i s s o lv e d  

in  dry te tr a h y d r o fu r a n  (15 m l.)  and was s t i r r e d  in  th e  

p r e se n c e  o f  sodium  b o ro h y d rid e  0 .1 2  g .  (3 .1 6  x 1 0 ”  ̂ m ole)  

fo r  th r e e  days a t  room tem p era tu re . The r e a c t io n  m ix tu re  

was f i l t e r e d .  The f i l t r a t e ,  on rem oval o f  te tr a h y d r o fu r a n , 

gave a r e s id u e .  I t  was r e c r y s t a l l i z e d  from  a l c o h o l ,  M. P .

2 0 3 -0 4 ° C .,  and was i d e n t i f i e d  a s th e  compound ( I I I )  by m ixed  

m e lt in g  p o in t  w ith  a u th e n t ic  sam p le .

The fo r e g o in g  r e a c t io n  was c a r r ie d  ou t in  th e  p r e se n c e  

o f  te tr a h y d r o fu r a n  and e th a n o l m ix tu re  (6 21) fo r  tw e n ty -fo u r  

hours a t  room te m p e r a tu r e . The m ix tu re  was t r e a t e d  w ith  

w ater  (20 m l.)  and e x tr a c t e d  w ith  c h lo r o fo r m . The c h lo ro fo rm  

la y e r  was s e p a r a te d , d r ie d  over  anhydrous sodium  s u l f a t e ,  

and was e v a p o r a te d , whereupon e t h y l  b e n z o a te  was o b ta in e d  

( l  m l . ) .  The aq u eou s la y e r  gave D -g lu c o sa m ln e , M. P . 87°C .

I t  red uced  F e h lln g  s o lu t io n  and gave D -g lu cosam in e  h y d r o c h lo r id e ,
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M. P . 1 9 5 - 97° c »* when t r e a t e d  w ith  aqueous h y d r o c h lo r ic  a c id  

s o l u t i o n .

H  = 1 0 0 -* 73°C . (C = 1 .5 #  in  w a t e r ) .

S a p o n if ic a t io n  q L  3.,*1,& -t£i-Q -kSItiSQ yl-P-glU Q opy ran.Q.gl<tQr

f *1* ^ - 2 ’-o x a z o lid o n a  (I I I ) . Two grams (3 .3 ^  x 1 0 “3 moi e )  

o f  3 , ^ , 6 - t r i -O -b e n z o y l-D -g lu c o p y r a n o s id o -  ( 1 , 2 ^ * ,5 * 3 - 2 ' -  

o x a z o lid o n e  ( I I I )  were d i s s o l v e d  in  d ioxan e  ( l 60 n i l . ) ,  and
O '

th e  s o l u t i o n  was c o o le d  t o  0 C, E ig h ty  m l. o f  0 .5N  aqu eou s  

p o ta ss iu m  h yd rox id e  (10 x  10 “  ̂ m ole) were added d rop w ise  

w h ile  s t i r r i n g .  The homogenous r e a c t io n  m ix tu re  was k e p t In  

th e  r e f r ig e r a t o r  fo r  tw en ty  h ou rs and th e n  n e u t r a l iz e d  w ith  

a c e t i c  a c id .  The s o lv e n t  was removed a t  5 0 °^ . under f l a s h  

e v a p o r a to r . The d io x a n e  was rem oved w ith  a c e t i c  a c id  w hich  

was th e n  removed by to lu e n e  under f l a s h  e v a p o r a to r . The 

r e s id u e  was th en  washed w ith  e t h e r ,  d i s s o lv e d  in  aqueous  

h y d r o c h lo r ic  a c id ,  and poured in to  m ethanol t o  g iv e  a  

su b s ta n c e  m e lt in g  a t  19**— 96°C . I t  was i d e n t i f i e d  as 13- 

g lu e  os amine h y d r o c h lo r id e .

S a n o n lf ic a t lo n  q L  3 .,*h, 0 - i2£ZL&£xL-I>-

g lu co n y ra n o s id o -  [ l , 3  *• 3 1 ,  ( I l l )  M lih

met h a n d le ,  ammonia. One gram (1 .9 3  x 10 m ole) o f  compound 

( I I I )  was d is s o lv e d  in  s a tu r a te d  m eth a n o lic  ammonia s o lu t io n  

(100 m l.)  a t  0 °C . The r e a c t io n  m ixture was k ep t f o r  tw en ty  

hou rs a t  0 °C. The s o lv e n t  was removed under f l a s h  e v a p o ra to r

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



*3

a t  room tem p era tu re . The r e s id u e  was w ashed w ith  e th e r  t o  

remove m ethyl b e n z o a te  (sw ee t odor) and th e  gummy p rod u ct  

was r e c r y s t a l l i z e d  from  a lc o h o l- e t h e r  m ix tu r e , M. P . 7 6 -7 8 ° C .,  

and found t o  be v e r y  h y g r o sc o p ic . Y ie ld  G .05 g .

The compound i s  s o lu b le  in  w ater  b u t in s o lu b le  in  

p etro leu m  e t h e r ,  te tr a h y d r o fu r a n , and c y c lo h e x a n e .

CpQd^ = ” 1^0°C . (C = 1 . 698$  in  w a te r )

F u rth er  work i s  n e c e s s a r y  in  ord er  to  d eterm in e  th e  s tr u c tu r e  

o f  th e  compound, M. P . 76 -78°C .

, k , 6 - t r l -O- a c e t y l  -N -c a r b o e th o x v -  -D -  

g lu c o sa m in ld e  (X I ) .  Four grams ( 8 .4  x 1 0  m ole) o f  b e n z y l-

3 , 4 ,6 - t r i - 0 - a c e t y l - /3 - D - g lu c o s a m in id e  hydrobrom ide (X) (7 ) 

were suspended in  dry ch loro form  (30 m l . ) .  The m ixture was 

shaken w ith  e t h y l  c h lo ro fo r m a te  1 .9  ml* ( 1 6 .8  x  10 m ole) 

in  th e  p r e se n c e  o f  s a tu r a te d  sodium  b ic a r b o n a te  s o lu t io n  

(30 m l.)  a t  0GC. f o r  one hou r. The c h lo ro fo rm  la y e r  was 

s e p a r a te d , d r ie d  o v er  anhydrous sodium  s u l f a t e ,  and was 

removed under f l a s h  e v a p o ra to r  a t  room tem p er a tu r e . The 

s o l i d  th u s o b ta in ed  was washed w ith  n -h ep ta n e  to  remove 

u n re a c te d  e th y l  c h lo ro fo r m a te  and was r e c r y s t a l l i z e d  from  

iso p r o p a n o l, M. P . 1 6 3 -6 4 °C .; y i e l d  3 .5  g .  (7 .5  x  10”  ̂ m ole) 

(8 9 .5  p er  c e n t ) .

P r o p e r t ie s : (XI) i s  s o lu b le  in  e t h e r ,  a c e t i c  a c id ,

and d io x a n e , b u t in s o lu b le  in  p etro leu m  e t h e r  and c y c lo h e x a n e .
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% c % H % 0
5 6 .2 0 6 .1 4 3 ^ .3 9

5 6 .5 0 6 . 2 5 3 4 .2 0

i»4

A n a ly s i s :

C22H29° 10N ( K 7 A 8 0 )

Z s u M  
C a lsu la tsd .

R o ta t io n :

[o( ] | 5 = -  2 2 , 6 °C . (C = 1 .5 4 #  In  p y r id in e )

ifiMyX-N~icar.bPS,thffisy--/̂ -D-gI.ufij?5flinl33ilda- (X J I ) . Two 

grams ( 4 .3  x 10“3 m ole) o f  b e n z y l-N -c a r b o e th o x y - 3 ,4 ,6 - t r i - O -  

a c e ty l-^ 3 -D -g lu c o s a m in id e  (XI) w ere d i s s o lv e d  in  d io x a n e  

(70 m l . ) ,  and 35 m l. o f 0 . 5^ aqu eou s p o ta ss iu m  h yd rox id e  

(13«0 x 1 0 -3  mo le )  w ere added d rop w ise  w h ile  s t i r r i n g  a t  

room tem p era tu re . The r e a c t io n  m ixtu re  was s t i r r e d  f o r  two 

hours more a t  room tem p era tu re . The s o lu t io n  was n e u t r a l iz e d  

w ith  a c e t i c  a c id  and th e  s o lv e n t  was removed under f l a s h  

e v a p o r a to r  a t  5 °°C . The s o l i d  th u s o b ta in ed  was w ashed w ith  

w ater and r e c r y s t a l l i z e d  from a lc o h o l ,  M. P . 1 9 5 - 9 6 °C .; y i e l d  

1 .1  g .  (3 .2  x  1 0 “3 m ole) ( 7 8 .5  p er  c e n t ) .

P r o p e r t ie s : (X II) i s  s o lu b le  in  a c e t i c  a c id  and

m eth an o l, b u t I n s o lu b le  in  p e tro leu m  e th e r  and c y c lo h e x a n e .

A n a l y s t -

(3 4 1 . 3 6 2 )

Found 

C a lc u la te d

% c % H % 0
5 5 .1 2 6 .7 2 3 2 .0 7

5 5 .5 0 6 .8 0 3 2 .5 2
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[oQ25 _  .  4 7  ° c .  (C = 1 .3 8 #  in  p y r id in e )

B e n z v l-3 r 4 f 6 - t r l - O -b sn z  o y l - N-c a r b o e th o x v -  -D - 

g lu c o a a m ln ld e  (X I I I ) .  Two grams ( 5 .8  x  1 0 “  ̂ m ole) o f  b e n z y l  

N -c a r b o e th o x y -/^ -D -g lu c o sa m in id e  (X II) w ere d is s o lv e d  in  

p y r id in e  (10 m l . ) ,  and the s o lu t io n  was c o o le d  to  Q°C. 

B e n z o y l c h lo r id e  1 .6  m l. (2 3 .2  x 10"3 m o le ) was added d rop -

w is e  w h ile  s t i r r i n g  a t  0 °C. The r e a c t io n  was k ep t in  th e

r e f r ig e r a t o r  o v e r n ig h t  and th e n  poured o v e r  cru sh ed  i c e .

The gummy p rod u ct th u s o b ta in e d  was p u r i f i e d  by a c e to n e -  

w a te r  m ix tu re . The y e l lo w is h  w h ite  p r o d u c t was r e c r y s t a l 

l i z e d  from a lc o h o l  a f t e r  trea tm en t w ith  c h a r c o a l ,  H. P . 1 6 4 -  

6 5 gC .; y i e ld  3 .1  g .  ( 4 .3  x 10 "3 m ole) ( 8 1 .5  p er  c e n t ) .

P r o p e r t ie s : (X III )  i s  s o lu b le  in  c h lo r o fo r m , d ioxan e

and e t h e r ,  but in s o lu b le  in  c y c lo h ex a n e  and p etro leu m  e t h e r .

Analysis.: C3?H35°10N (653.695)
% C

Found 6 9 .4 9

C a lc u la te d  6 9 .9 0

on:
[01]  £5 = „ 2 9 .2 ° C . (C = 1 .2 #  in  p y r id in e )

T e r t ia r y  buty-L-N-oarbobenzexv-3 .. 4 . 6 ,- tn l-O -b en z .oy l- ^  -  

D -g lu c o sa m ln ld e  ( l i d ) .  Three grams ( 4 .4  x  10"3 m ole) o f

#  H #  0
5 .1 7  2 5 .1 4

5 . 2G 2 5 .4 0
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Ol-brpmo-3,4 ,  6 - tr i-O -b e n z o y l-N -c a r b o b e n z o x y -D -g lu c o sa m in e  ( I ) 

(55) were d i s s o lv e d  i n  dry ch lo ro fo rm  (25 m l . ) .  The m ixtu re  

was th en  r e f lu x e d  w ith  t e r t i a r y  b u ta n o l 1 .4  m l. (17*6 x 1 0 ”  ̂

m ole) in  th e  p r e se n c e  o f  m ercuric  c y a n id e  ( l . l  g . )  fo r  two 

h o u rs . The c o lo r  o f  th e  r e a c t io n  m ix tu re  tu rn ed  from y e llo w  

to  r e d . I t  was th e n  c o o le d  to  room tem p eratu re  and f i l t e r e d  

to  remove m ercu ric  s a l t s .  The f i l t r a t e ,  on rem oval o f  _  

c h lo ro fo rm , gave a  s o l i d ,  which was r e c r y s t a l l i z e d  from  

a lc o h o l  a f t e r  tr e a tm e n t w ith  c h a r c o a l ,  M. P . 1 6 5 -6 6 °C .;  

y i e l d  1 .1  g .  ( 1 .6  x  1 0 “  ̂ m ole) ( 3 7 .3  p e r  c e n t ) .  The m other 

l iq u o r ,  on c o n c e n tr a t io n , gave th e  compound m e lt in g  a t  20 3 -  

0 4 °C ., which was i d e n t i f i e d  a s  3 , 4 , 6 - t r i - 0 - b e n z o y l - D -  

g lu c o p y r a n o s ld o -  [1 ,2 :4 *  ,5 * J - 2 ' -o x a z o l ld e n e  ( I I I )  by m ixed  

m e lt in g  p o in t  w ith  a u t h e n t ic  sam p le . X le ld  0 .5  g .  (0 .9 6  x  

10“3 m ole) (1 6 .7  p e r  c e n t ) .

P r o p e r t ie s : ( l i d )  i s  s o lu b le  in  d io x a n e , a c e t i c  a c id ,

and ch lo ro fo rm , b u t I n s o lu b le  in  p e tro leu m  e th e r  and c y c lo 

hexane .

A n a ly sis .:  C39H3 9 ° io N (6 8 1 .7 ^ 9 )
% c % H % 0

Efiirnd, 6 9 .9 1 5 .7 5 2 4 .,61

6 9 .5 0 5 .7 5 24 .,10

25 -  + 1 5 .7 °C . (C = 1 .4 3 #  in  p y r id in e )
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n - Pr o o y l - N-ca rb o b en z  oxy -.3 -O-b en z o y l  -  f t  -D-^ln£L2Saml22l M  

(V i l l a ) . Ten grams ( 1 .5  x  10“3 m ole) o f  n -p r o p y l-N -  

carb obenz o x y -3 , 4 , 6 - tr i-Q -b e n z o y l-^ ?  -D -g lu e o sa m ln id e  ( I l a )  

were d i s s o lv e d  in  d io x a n e  (180 m l . ) .  N in e ty  m l. o f  0 . 5N 

aqueous p o ta ssiu m  h y d ro x id e  ( 5 .0  x 10"3 m o le) was added d rop -  

w ise  w h ile  s t i r r i n g  d u r in g  the c o u r se  o f  one hour a t  room 

tem p era tu re . The hom ogenous s o lu t io n  was s t i r r e d  f o r  an  

a d d i t io n a l  one and o n e - h a l f  hours a t  room tem p era tu re  and 

th en  was n e u t r a l iz e d  w ith  a c e t i c  a e id .  The s o lv e n t  was 

removed under f l a s h  e v a p o r a to r  a t  12 mm. p r e s s u r e  a t  5° ° c * 

D ioxane was rem oved by a c e t i c  a c id  under f l a s h  e v a p o r a to r  

and th e  r e s id u e  was r e c r y s t a l l i z e d  from a lc o h o l  a f t e r  t r e a t 

ment w ith  c h a r c o a l , M, P . 1 8 4 -8 5 °C . The y i e l d  o f  th e  com

pound ( V i l la )  was 2 .1  g .  ( 0 .4 5  x  10“3 m ole) (45 p er  c e n t ) .

The m other l iq u o r ,  on c o n c e n tr a t io n , was c o o le d  and k ep t in  

th e  r e f r i g e r a t o r ,  w hereupon a su b sta n c e  m e lt in g  a t  1 4 2 -4 3 GC. 

was o b ta in e d . Y ie ld  4 .4  g .  (O.6 5  x 1 0 "  ̂ m o le ) .  I t  was 

i d e n t i f i e d  a s  u n r e a c te d  compound ( I la )  by m ixed m e lt in g  

p o in t  w ith  a u th e n t ic  sam ple and by o p t i c a l  r o t a t i o n .

P r o p e r t i e s : ( V i l l a )  i s  s o lu b le  in  a c e t i c  a c id  and

m eth a n o l, but in s o lu b le  in  e t h e r ,  p e tro leu m  e t h e r ,  and c y c lo 

h ex a n e .
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A n a ly s is .: C24H2 9 °8 N ^ 5 9 .2 0 8 )
% C %  H % 0

6 2 .5 2 6 .5 2 2 8 . 52

C a lc u la te d 6 2 .9 6 .3 7 2 8 . 90

B o ta tio n :

-  -  42«7°C . (C s* 1 .2 3 4 #  in  p y r id in e )

n-gnfipyl-l-Q-b.ena.Qyl -D-gluff c>.safflinlcte. Jaydna- 
c h lo r ld e  (IX a) . T hree grams (O.6 5  x 10~3 m ole) o f  n -p r o p y l-  

N -carb obenzoxy- 3 - 0 -b e n z o y l-^ S -D -g lu c o sa m in ld e  ( V i l la )  and 

p a lla d iu m  b la ck  ( 0 .4  g . )  were suspended  i n  e th a n o l ic  IN 

h y d r o c h lo r ic  a c id  s o l u t i o n  (35 m l . ) .  The m ix tu re  was th e n  

hyd rogen ated  under tw o atm osp heres p r e s su r e  f o r  fo u r  hours 

a t  room tem p er a tu r e . The r e a c t io n  m ix tu re  was f i l t e r e d  and 

th e  r e s id u e  was w ashed w ith  a lc o h o l .  The f i l t r a t e  was con 

c e n tr a te d  t o  sm a ll volum e and e th e r  ad d ed , whereupon a w h ite  

su b sta n c e  se p a r a te d  o u t .  I t  was th en  r e c r y s t a l l i z e d  from  

a lc o h o l- e t h e r  m ix tu r e , M. P . l6 5 -6 6 ° C . (d ecom p osed ). Y ie ld  

1 .8  g .  ( 0 .5  x 10~3 m ole) (7 6 .5  Pe r  c e n t ) .

P r o p e r t ie s : (IX a) i s  s o lu b le  in  w a ter  and m eth anol,

but in s o lu b le  in  p e tro leu m  e th e r  and c h lo r o fo r m . The com

pound (IXa) shows th e  p resen ce  o f  c h lo r id e .

A n a ly s is ,: C24H2 9 °8 N ^ 5 9 .5 0 4 )
% C % H % 0

Pound 5 7 .3 5 6 .2 2 2 8 .4 3

5 6 .9 6 .7 0 2 7 .9 2
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R o ta t io n :

t?0^D  ~ ”21oO°C# (C = 0 . 96^ in  w a ter)

-P-glnfcaaamiiLldfi. (v m & ) ;

Ten grams (1 .4 7  x  1 0 ”  ̂ m ole) o f  n -b u ty l-N -© a r b o b e n z o x y -3 » 4 ,6 -  

t r l -O -b e n z o y l- ^ -D - g lu c o s a m in id e  (II© ) w ere d is s o lv e d  In  

d io x a n e  (180 m l . ) .  N in e ty  m i l l i l i t e r s  o f  0 . 5N aqu eou s p o t a s 

sium h y d ro x id e  ( 4 .5  x 1 0 ”  ̂ m ole) were added d rop w ise  w h ile  

s t i r r i n g  a t  room tem p era tu re . The homogenous s o lu t io n  was 

k ep t f o r  tw e n ty -fo u r  hours a t  room tem p eratu re  and th e n  

n e u t r a l iz e d  w ith  a c e t i c  a c id .  The s o lv e n t  was removed under  

f l a s h  e v a p o r a to r  a t  12 mm. p r e s su r e  a t  50°C. The r e s id u e  

th u s o b ta in e d  was washed w ith  w a ter  and r e c r y s t a l l i z e d  from  

a lc o h o l - e t h e r  m ix tu r e , M. P . 1 7 5- 7 6 °C .; y i e l d  4 .4  g .  ( 1 .2  x  

10~3 m ole) (8 1 .5  per c e n t ) .

P r o p e r t ie s : (V III© ) i s  s o lu b le  in  a c e t i c  a c id  and

m eth an ol, b u t in s o lu b le  in  e t h e r ,  p e tro leu m  e t h e r ,  c y c l o 

h exan e , and ch lo ro fo r m .

A n a ly s i s : C18H27°7N (3 6 9 .^ 2 2 )
% C

Found 5 9 .1 4

C a lc u la te d  5 8 .7 0

= -  35° c - (c  = 1 .4 3 #  in  p y r id in e )

% H % 0
7 .3 5 3 3 . 5 6

7 .5 0 3 3 .0 0

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



50

n - B u ty l-/Q -P - g lu c o 3a m ln ld e  hydrP,Qlal.grlfl.O. (JX fi). Three 

grams (8 . 1  x 1 0 ”  ̂ m ole) o f  n -b u ty l-N -c a r b o b e n z o x y -^  -D -  

g lu c o sa m in ld e  (VIII©) and p a lla d iu m  blaok  ( 0 .4  g . )  w ere su s 

pended In  e th a n o l lc  IN h y d r o c h lo r ic  a c id  s o l u t i o n  (35  m l . ) .

The m ix tu re  was th en  h y d ro g en a ted  under two a tm o sp h eres o f  

p r e s s u r e  fo r  fo u r  hours a t  room tem p era tu re . The r e a c t io n  

m ixtu re  was f i l t e r e d  and th e  p a lla d iu m  b la c k  was w ashed w ith  

e th a n o l  (15  m l . ) .  The f i l t r a t e  was c o n c e n tr a te d  t o  sm a ll 

volume and e th e r  was ad d ed , whereupon a w h ite  p r e c i p i t a t e  

se p a r a te d  o u t . I t  was th en  r e c r y s t a l l i z e d  from  a lc o h o l - e t h e r  

m ix tu r e , M. P . 137~38°C. (decom posed); y i e l d  1 .7  g .  ( 6 .3  x 

10”  ̂ m ole) (7 7 .5  Per c e n t ) .

P r o p e r t ie s : (IX c) i s  s o lu b le  in  w ater  and m eth an o l,

but in s o lu b le  in  p e tro leu m  e t h e r ,  c y c lo h e x a n e , and ch lo ro fo rm .

% c %  H %  0 % Cl
4 1 .7 3 8 .2 4 3 1 .9 7 1 3 .1 1

4 1 .4 0 8 .2 0 3 1 .6 1 3 .1 0

ZouM

R o ta t io n :

[pQ = “ 2 1 . 4 °C . (C = 1 ,4 $  in  w a te r )

Gy c l  oh exy l -N -oarbobenzjoxx-  yS-P-gI.uc.oaamlnld.a ( V I I I £ ) . 

Ten grams (1 .3  x 1 0 ”3 m ole) o f  c y c lo h e x y l-N -b a r b o b e n z o x y -

3 ,4 ,6 - t r i - O -b e n z o y l-P - g lu c o s a m in id e  ( I l f )  were d i s s o lv e d  in  

d io x a n e  (180 m l . ) .  N in e ty  m l. o f  0 . 5N aqueous p o ta ss iu m
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h y d ro x id e  (4 .0  x 1 0 ”3 m ole) was added d rop w ise  w h ile  s t i r r i n g  

a t  room tem p era tu re . A f te r  a d d i t io n ,  th e  homogenous s o lu t io n  

was s t i r r e d  f o r  two hours and th en  kep t fo r  tw e n ty -fo u r  hours  

a t  room tem p era tu re . The s o lu t io n  was n e u t r a l iz e d  w ith  

a c e t i c  a c id .  The s o lv e n t  was removed under f l a s h  e v a p o r a to r  

a t  12 mm. p r e ssu re  a t  50° ^ . The r e s id u e  was w ashed w ith  

w a te r  and r e c r y s t a l l i z e d  from  a lc o h o l - e t h e r  m ix tu r e , M. P . 

1 6 6 -6 7 ° C .;  y i e l d  4 .4  g .  ( l . l  x  1 0 “  ̂ m ole) (80 p er  c e n t ) .

P r o p e r t ie s : ( V U I f )  i s  s o lu b le  in  a c e t i c  a c id  and

m eth a n o l, but in s o lu b le  in  p e tro leu m  e t h e r ,  c y c lo h e x a n e , and 

c h lo r o fo r m .

A n a l y s l a : C20H2 9 ° 7N ( 3 9 5 . 4 6 0 )
% C % N % 0

Fauns! 6 1 .4 2  7 .5 7  - -  2 7 .5 2

C a igu la tflA  6 1 .0 0  7 .4 0  2 7 .3 0

jjoiaklgja-

CpO = - 4 5 .6 ° C . (C = 1 .3 7 4 #  in  p y r id in e )

C y c lo h ex v l -D -g lu o o sa m ln e  hvdrochlQ rl.de ( I X f ) .

T hree grams (7 ,6  x 10"3 m ole) o f  c y c lo h e x y l-N -e a r b o b e n z o x y -  

/$ -D -g lu c o sa m in id e  ( V U I f )  and p a lla d iu m  b la c k  ( 0 .4  g» ) were 

su sp en d ed  in  e t h a n o l ic  IN h y d r o c h lo r ic  a c id  s o lu t io n  (35 m i . ) .  

The m ix tu re  was th e n  h y d ro g en a ted  under two a tm osp h eres p r e s 

su r e  fo r  fo u r  hours a t  room tem p era tu re . The r e a c t io n  m ixture  

was th e n  f i l t e r e d ,  a n d -th e  r e s id u e  was w ashed w ith  e t h a n o l .
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The f i l t r a t e  was c o n c e n tr a te d  to  sm a ll volum e, and e th e r  was 

added , w hereupon a w h ite  su b s ta n e e  p r e c ip i t a t e d  o u t . I t  was 

r e c r y s t a l l i a e d  from  a lc o h o l - e t h e r  m ix tu r e , M. P . 1 7 4 -7 5 ° c . ;  

y i e l d  1 .6  g .  ( 5 .4  x  10"^ m ole) (78  p er  c e n t ) .

P r o p e r t ie s : (IX f) i s  s o lu b le  in  w a te r  and m eth a n o l,

but in s o lu b le  in  p etro leu m  e t h e r ,  c y c lo h e x a n e , and c h lo r o fo r m .

A n a ly s is :  C-^H^O^MCi (2 9 7 . 6 6 5 )
%  C % H % 0 %  c i

Found 4 3 .7 0 7 .6 5 27e59 1 5 .0 6

CaL3HJLa.'fce& 4 3 .5 7 .1 5 2 7 .0 0 1 4 .8 0

0 25 _ 2 5 . 9° c .  (C = 1 .3 5 4 #  in  w ater)

I s o o r o o v l -3  r A. 6 - t r l  - 0 - a c e t y l -  /g -P -g lu co a a m ln e  h y d r a -  

brom lde (XVI) . Four grams ( 8 . A x  1 0 “3 m ole) o f  ^X-bromo- 

3 , ^ , 6 - t r 1 - 0 - a c e ty l -D -g lu c o s a m ln e  hydrobrom lde (XV) (5 5 ) were  

d is s o lv e d  in  iso p r o p a n o l (20 m l.)  and te tr a h y d r o fu r a n  (20 m l . ) .  

P y r id in e  1 .5  m l. ( 8 . A x 1 0 “-̂  m ole) was added dropw ise w h ile  

s t i r r i n g .  The r e a c t io n  m ixtu re  was s t i r r e d  fo r  two h o u rs and 

k ep t a s id e  fo r  te n  hours a t  room tem p er a tu r e . The s o l u t i o n  

was c o n c e n tr a te d  t o  sm a ll volume on th e  f l a s h  e v a p o r a to r  a t  

room tem p er a tu r e . E th er  was ad d ed , whereupon a y e l lo w is h  

p rod u ct se p a r a te d  o u t . I t  was r e c r y s t a l l i z e d  from iso p r o p a n o l  

a f t e r  tr e a tm e n t w ith  c h a r c o a l , M. P. 2 1 0 -1 1 °C . (d ecom p osed ). 

Y ie ld  3 .5  g .  (8 .2  x  10"^ m ole) (76 p e r  c e n t ) .
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Prcroe-rtlaa: (XVI) i s  s o lu b le  in  m eth an ol, w a te r , and

a c e t i c  a c i d ,  b u t in s o lu b le  in  i s o p r o p y l  e t h e r ,  p e tro leu m  

e th e r ,  and c h lo ro fo rm .

%  c % H %  0 %  Br
4 0 .7 1 5 .9 9 2 8 .8 3 2 0 .8 6

4 0 .8 0 6 .1 5 2 8 .7 0 2 0 .6 0

feOS5 = + 5 «05 °C . (c = 1 . 98$  in  m eth anol)

XsLQB£fi.PxL~*^~S3ir.b.p.sJfe)iô 3f.~*3., k , & -& cl-Q -ag,Q .tyl- 0  -D -  

g lu c o  sa m ln ld e  (XVII) . Two grams ( 4 .7  x 10 J  m ole) o f  iso p r o p y l-

3 , 4 , 6 - t r l - 0 - a c e t y l - /3 - D - g lu c o s a r a ln e  hydrobrom ide (XVI) were  

su sp en d ed  in  ch loro form  (25  m l.)  and e th y l  c h lo ro fo r m a te

0 .8  m l. ( 9 . ^ x 10"3 m ole) was added t o  i t .  The m ix tu re  was 

th en  sh a k en  w ith  sa tu r a te d  sodium  b ic a r b o n a te  s o lu t io n  

(25 m l.)  a t  0°C . f o r  one h ou r. The ch loro form  la y e r  was 

s e p a r a te d , d r ie d  over  anhydrous sodium  s u l f a t e ,  and th e  

s o lv e n t  was removed tinder f l a s h  e v a p o r a to r  a t  room tem p era

tu r e .  The r e s id u e  was washed w ith  n -h ep ta n e  to  remove 

u n r e a c te d ~ e th y l c h lo r o fo r m a te . I t  was th en  r e c r y s t a l l i z e d  

from is o p r o p a n o l ,  M. P . I 4 l - 4 2 ° C . ; y i e l d  1 .4  g .  (3*35 x 1 0 ”  ̂

m ole) ( 7 1 .5  per  c e n t ) .

P r o p e r t i e s : (XVII) i s  s o lu b le  in  e t h e r ,  a c e t i c  a c id ,

and d io x a n e , b u t in s o lu b le  in  p e tro le u m  e th e r  and c y c lo h e x a n e .
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°1 8 H29°10H (M .9 .^ 3 8 )
%  C %  N % 0

Pound 5 2 .0 1 6 .7 2 3 7 .3 1

5 1 .6 0 7 .0 0 3 7 .2 0

H o ta t lo n :

C °0d5 = ~ 1 0 .8 °C . (C = 1 .3 9 #  in  p y r id in e )

Q"afifi.tz]L-g-sa3!:P.Q33ena, qzsl-  c k - / 3  -D-
g lu o o sa m ln e  (XXIV) U 6 ) .  Ten grams (3 .2  x 1 0 ”3 m ole) o f  dry  

N -carb ob en zoxy -D -g lu cosam in e  ( b )  were d i s s o lv e d  in  2M h yd ro

c h lo r i c  a c id  in  a c e t i c  anh yd rid e (20 m l.)  and g l a c i a l  a c e t i c  

a c id  (10  m l.)  s lo w ly  in  sm a ll p o r t io n s  w h ile  s t i r r i n g  in  a  

warm w ater  b ath  a t  50°C . The r e a c t io n  m ix tu re  was s t i r r e d  

fo r  two hours more a t  50°C . The s o l u t i o n  was c o n c e r t  r a te d  

t o  sm a ll volume under f l a s h  e v a p o r a to r  a t  12 mm. p r e ssu r e  a t  

50°C. I t  was c o o le d  t o  room tem p era tu re  and e x c e s s  is o p r o p y l  

e th e r  was added , whereupon a w h ite  c r y s t a l l i n e  su b sta n ce  

se p a r a te d  o u t . I t  was r e c r y s t a l l i z e d  from  c h lo r o fo r m -is o p r o p y l  

e th e r  m ix tu r e , M. P . 1 5 0 -5 1 °C .;  y i e l d  7 .0  g .  (l.4>5 x  10  ̂

m ole) (2 9 .3  p er  c e n t ) .

P r o p e r t ie s : (XXIV) i s  s o lu b le  in  w ater  and e th e r ,

b u t in s o lu b le  In  c y c lo h e x a n e  and p etro leu m  e t h e r .
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A n a ly s i s : C22H27°11N
%  C % H % 0 % c i

Found 5 ^ .7 0 5 .6 6 3 6 .5 0 0 .0

5A .80 5 .6 0 3 6 .6 0 0 .0

f lo t a t io n :

= + 2 4 .0 °C . (C = 1 .2 5 2 $  in  ch loro form )

M d5 = + 2 2 .2 °C . (C = 1 .3 5 A $  in  p y r id in e )

B s n a y i  -N ~ a a j2 l? i2 3 ia s n a i^ ~ j l> lL,  £ -.& e 1 - Q  ■- :b g n g .Q x l-  CX - D -
g lu o o sa m ln ld e  (XX) • Four grams ( l  x  1 0 “3 m ole) o f  b e n z y l - N -  

carb ob en zoxy- (X -D -g lu cosam in ld e (XIX) (1 6 ) were d i s s o lv e d  in  

p y r id in e  (20 m l.)  and c o o le d  t o  0°C . B en zo y l c h lo r id e

1 .6  m l. ( 3 .5  x  10"3 m ole) was added d rop w ise  w h ile  s t i r r i n g  

a t  0°C . d u r in g  th e  co u rse  o f  f i f t e e n  m in u te s . The r e a c t io n  

m ixture was s t i r r e d  fo r  one hour more and k ep t in  r e f r ig e r a t o r  

o v e r n ig h t . The m ixtu re  was poured ov er  cru sh ed  ic e  w h ile  

s t i r r i n g  when a  gummy p rodu ct s e p a r a te d  o u t .  I t  was p u r i f i e d  

by a c e to n e  and w a ter  m ix tu re . The p r o d u ct was r e c r y s t a l l i z e d

from c y c lo h e x a n e  a f t e r  trea tm en t w ith  c h a r c o a l ,  M„ P . 96-
o 3

98 C. Y ie ld  5 -6  g .  (O.7 8  x 10 m ole) (79  p e r  c e n t ) .

P r o p e r t i e s : (XX) i s  s o lu b le  i n  a l c o h o l ,  e th e r

d ioxan e and a c e t i c  a c id  but in s o lu b le  in  w a te r .
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A n a ly s is .:  c 42h 3?o10n ( 7 1 5 . 7 6 6 )
% c #  H #  0

£ e u M  6 9 .4 9  5 .1 7  2 5 .1 4

CftlP.nl a ted  7 0 .0 0  5 .2 0  2 5 .4 0

H o ta tIo n :

|a j g 5  „ + 3 2 02 °C. (C = 1 .3 #  in  p y r id in e )

f f - D - g lu o o sa m ln ld e  (XKIVa) . F r e s h ly  fu s e d  z in c  c h lo r id e  0 .7  

g . (5 .1 5  x 10*3 mo ie )  was d i s s o lv e d  in  b en za ld eh yd e  (40 m l . ) .  

n -P r o p y l-3 - 0 -b e n z o y l-N -c a r b o b e n z o x y -/S -D -g lu c o sa m ln id e  0 .7  g .  

(1 .5 2  x 10*3 m ole) was added . The r e a c t io n  m ix tu re  was 

shaken f o r  tw e lv e  hours a t  room tem p er a tu r e , and th e n  e x c e s s  

e th e r  was ad d ed . The w h ite  p ro d u ct thu s o b ta in e d  was washed  

w ith  e th e r  and r e c r y s t a l l i z e d  from  te tr a h y d r o fu r a n -e th e r  

m ix tu r e , M. P . 2 3 0 -3 1 ° c . ;  y i e l d  0 .7 5  g .  ( 0 .3 7  x 10“3 m ole) 

( 8 5 .5  p e r  c e n t ) .

The compound (XXIlfl when h e a te d  w ith  h y d r o c h lo r ic  a c id  

gave b e n z a ld e h y d e , r e c o g n iz e d  by i t s  od or . (XXIV) i s  s o lu b le  

in  d io x a n e  and a c e t i c  a c id ,  b u t in s o lu b le  in  p e tro leu m  e th e r  

and c y c lo h e x a n e . “ 9 0 . 0 ° c * (c = 1 .0 3 4 #  in  p y r id in e )
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CHAPTER V

SUMMARY

The p r e s e n t  work c o n s i s t s  o f  two p a r t s .  The f i r s t  

p a r t  c o n ta in s  th e  s y n t h e s i s  o f  3 ,A ,6 - t r i -0 -b e m z o y l- D -  

g lu c o p y r a n o s id o - |[ l ,2 :A *  ,5^J - 2 ‘ -o x a z o lid o n e  ( I I I )  and th e  

stu d y  o f  i t s  c h e m is tr y . The secon d  p a r t  d e a ls  w ith  th e  

s y n t h e s is  o f  new am lnosu gar d e r iv a t iv e s .

I .  ROLE OP MERCURIC CYANIDE ON COMPETITION BETWEEN 

GLYCOSIDATION AND OXAZOLIDONE FORMATION

I t  was o b ser v ed  f o r  th e  f i r s t  tim e  t h a t ,  du rin g  g ly c o  

s i d a t io n  u s in g  m ercu r ic  cy a n id e  a s  Lew is b a se  (w ith  r e s p e c t  

t o  cy a n id e  w hich a b s t® a c ts  a p ro to n  from  a l c o h o l ) ,  3 » A ,6 - t r i  

O-benz oy1 -D -g lu c  opyrano s i  d o - [ 1 , 2 :* * , 5*3 -2  *-o x a z o lid o n e  ( I I I )  

was o b ta in e d  a s  a  b y p ro d u c t. T h is p r o d u ct r e s u l t e d  from th e  

com peting r e a c t io n s  o f  n u c le o p h i l ic  s u b s t i t u t io n  o f brom ide 

by a lc o h o l  (SN2 ) and n u c le o p h i l i c  s u b s t i t u t i o n  o f  bromide by  

th e  n e ig h b o r in g  b e n z y lo x y  ca rb o n y l group I n tr a m o le c u la r ly  

(3 % ).

In  th e  p r e s e n c e  o f  a lc o h o l ,  th e  SN^ r e a c t io n  p r e 

dom inates ov er  SN^. The y i e ld  o f  3 , A ^ - t r i - O - b e n z o y l - D -  

g lu c o p y r a n o s id o - [ l^ s A 1 ^ ' J ^ ' - o x a z o l i d o n e  ( I I I )  In cr ea sed  

when Iso p ro p a n o l and t e r t i a r y  b u ta n o l w ere u sed  b ecau se  o f  

th e  d e c r e a se  in  th e  r a te  o f  th e  SN^ r e a c t i o n .  The d e c r e a se
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in  th e  r a te  o f  th e  SNg was a t t r ib u t e d  t o  th e  in c r e a s e  in  th e  

n e g a t iv e  e n tr o p y  o f  a c t iv a t io n  r e s u l t in g  from  Im posing c e r t a in  

r e s t r i c t i o n s  on th e  d eg ree  o f  freedom  f o r  r o t a t io n  ab ou t th e  

C^-Cg bond i n  th e  t r a n s i t i o n  s t a t e .  T h is was con firm ed  by th e  

f a c t  th a t  a  s t r a i g h t  l i n e  was o b ta in e d  when th e  s t e r i c  en ergy  

o f  a c t i v a t i o n ,  ^AE^ was p lo t t e d  a g a in s t  th e  y i e ld s  o f  th e

3 ,4 ,6 - t r i - O  -b e n z  oy 1 -D -g lu c  opyrano s 1 d o - [ l , 2 : 4 8,5  *3 -2  * -  

o x a z o lid o n e  r e s u l t i n g  from r e a c t io n s  u s in g  n -p r o p a n o l,  

iso p r o p a n o l, n -b u ta n o l ,  t e r t i a r y  b u ta n o l ,  and c y c lo h e x a n o l .

In  th e  a b sen ce  o f  a l c o h o l ,  (X -b r o m o -3 ,4 ,6 -tr i-O -b e n z o y l-  

N -carb ob en zoxy -D -g lu cosam in e  ( I ) , when h e a te d  in  ch lo ro fo rm  

in  th e  p r e se n c e  o f  m ercu ric  c y a n id e , gave 3 ,6 - t r i - O - b e n z o y l -  

D - g l u c o p y r a n o s i d o - ,2  5^®, 5"3 “ 2 1-o x a z o lid o n e  ( I I I )  and b e n z y l  

brom ide.

P y r id in e  can  be u sed  f o r  th e  p r o to n  a c c e p to r  in  

g ly c o s id a t lo n ,  b u t th e  y i e l d  o f  th e  ^ -D -g lu co sa m ln id e  was 

found to  be lo w . However, 3 , 4 , 6 - tr i-O -b e n z o y l-D -g lu c o p y r a n o s id o -  

[ l , 2 : 4 ‘ ,5*^ - 2 ' -o x a z o lid o n e  ( I I I )  was n o t  o b ta in e d .

3 , 4 , 6 - t r  1 -0 -b e n z o y l-D -g lu c  o p y r a n o s id o - ^ 1 ,2 , :4 ' ,5^] - 2 1 -  

o x a z o lid o n e  ( I I I ) ,  when r e a c te d  w ith  2 ,4 ,  d ln itr o p h e n y l  

h yd razin e  i n  a c e t i c  a c id  gave no k e to  d e r iv a t iv e .  The com

pound ( I I I ) , when s u b je c te d  t o  c a t a l y t i c  h y d ro g e n a tio n  in  

a c e t i c  a n h y d r id e  and a c e t i c  a c id  in  th e  p r e se n c e  o f  p a lla d iu m  

b la c k , g a v e  no r e a c t io n  p r o d u c t . The compound ( I I I ) ,  when 

s u b je c te d  t o  r e d u c t io n  by sodium  b oroh yd rid e  in  te tr a h y d r o fu r a n ,
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gave no r e a c t io n  p r o d u c t . The compound ( I I I )  was found to  

be s t a b le  when h e a te d  w ith  75 P©r o©nt a c e t i c  a c id .  H owever, 

i t  gave C K -b ro m o -3 ,^ ,6 -tr i-U -b en zo y l-D -g lu G o sa m in e  hydrobrom ide  

when t r e a t e d  w ith  g l a c i a l  a c e t i c  a c id  hydrobrom ic a c id  s o l u 

t i o n .  The compound ( I I I )  gave D -g lu cosam in e  when tr e a te d  

w ith  aqueous p o ta ss iu m  h yd rox id e  in  d io x a n e .

I I .  D-GLUCOSAMINIDE SYNTHESES

The c o r r e sp o n d in g  y#-D -glucosam ides ( I l a ) ,  ( H o ) ,  and 

( I l f )  have been  p rep a red  by r e a c t in g  O (-b r o m o -3 ,^ » 6 -tr i-0 -  

b en zo y l-N -ca rb o b en zo x y -D -g lu o o sa m in e  ( I )  w ith  n -p r o p a n o l, 

n -b u ta n o l,  and c y c lo h e x a n o l ,  r e s p e c t i v e l y ,  In  ch loroform  in  

th e  p r e se n c e  o f m ercu r ic  c y a n id e . The compound ( I la ) . ,  when 

d e -O -b e n z o la te d  w ith  aqueous p o ta ss iu m  h y d ro x id e  in  d ioxan e  

f o r  th r e e  hours a t  room tem p era tu re , gave  a p a r t i a l l y  d e-O -  

b e n z o y la te d  p ro d u ct ( V i l l a ) .  H owever, when d e -G -b e n z o y la t io n  

was c a r r ie d  ou t f o r  tw e n ty -fo u r  hours a t  room tem p erature in  

th e  c a se  o f  ( l i e )  and ( I l f ) ,  th e  com p lete  d e -O -b e n z o y la te d  

p ro d u cts  (V IIIc )  and (V U I f )  were o b ta in e d . The de-O - 

b e n z o y la te d  p ro d u cts  th u s o b ta in e d , when s u b je c te d  t o  c a ta -_  

l y t i c  h y d r o g e n a tio n , g ave  ^ - s u b s t i t u t e d  D -g lu cosam in e  h yd ro

c h lo r id e s .

B en zy l-N -o a rb o b en zo x y -3  »6 - t r i - O - b e n z y l - - D -

g lu c o sa m in id e  (XX) was prep ared  in  ord er  t o  compare i t s  

p r o p e r t ie s  w ith  th o s e  o f  th e  c o r r esp o n d in g  y5-anomer. I t  was
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ob served  th a t  th e  OC-anomer (XX) has a  low  m e lt in g  p o in t ,  

h igh  o p t i c a l  r o t a t i o n ,  and h ig h  s o l u b i l i t y  in  o rg a n ic  s o l v e n t s .  

However th e  ^3-anomer ( H e )  has a  h ig h  m e lt in g  p o in t ,  low  

o p t ic a l  r o t a t i o n ,  and low s o l u b i l i t y  in  o r g a n ic  s o l v e n t s .  _
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