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ABSTRACT 

EXPERIMENTS RELATING TO THE SYNTHESIS 

OP 

2-AMIN0-2-DS0XY-D-ID0SE 

( 3 3 p a g e s ) 

WILLIAM BEVERIDGE SPENCER 

T h e s i s A d v i s o r : J o h n R . D y e r 

A s y n t h e t i c r o u t e t o 2 - a m i n o-2 - d e o x y - D - i d o s e , o n e o f 

t h e f e w r e m a i n i n g unknown h e x o s a r n i n e s , was s o u g h t . The r o u t e 

c h o s e n i s b a s e d on t h e r e a c t i o n o f D - x y l o s e w i t h a n a m i n e , 

y i e l d i n g a D - x y l o s y l a m i n e , w h i c h y i e l d s , b y c o n d e n s a t i o n w i t h 

h y d r o g e n c y a n i d e , an e p i m e r i c m i x t u r e o f n i t r i l e s , a n i d o s a -

m i n i c a c i d n i t r i l e and a g u l o s a m i n i c a c i d n i t r i l e . R e a c t i o n s 

o f a s i m i l a r n a t u r e r e c o r d e d i n t h e l i t e r a t u r e i n d i c a t e t h a t 

c a t a l y t i c h y d r o g e n a t i o n o f t h e n i t r i l e s wou ld y i e l d t h e r e ­

s p e c t i v e 2 - a m i n o-2 - d e o x y s u g a r . 

A t t e m p t s t o s y n t h e s i s D - i d o s a m i n e and D - i d o s a m i n i c a c i d 

b y a r e a c t i o n b e t w e e n l i q u i d ammonia and D - x y l o s e , f o l l o w e d b y 

t r e a t m e n t w i t h l i q u i d h y d r o g e n c y a n i d e w e r e u n s u c c e s s f u l . 

N - b e n z y l - D - x y l o s y l a m i n e , a new compound, was p r e p a r e d 

b y t h e r e a c t i o n o f b e n z y l a m i n e w i t h D - x y l o s e . Upon r e a c t i o n 

o f h y d r o g e n c y a n i d e w i t h N - b e n z y l - D - x y l o s y l a m i n e , no c r y ­

s t a l l i n e p r o d u c t c o u l d b e i s o l a t e d . 
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N - p h e n y l - D - x y l o s y l a m i n e was p r e p a r e d b y t h e r e a c t i o n 

o f D - x y l o s e w i t h a n i l i n e . The N - p h e n y l - D - x y l o s y l a m i n e was 

c o n d e n s e d w i t h g a s e o u s h y d r o g e n c y a n i d e , g i v i n g N - p h e n y l - D -

i d o s a m i n i c a c i d n i t r i l e and a s m a l l amount o f a compound 

C l 2 H l 4 ° 3 N 2 ' t h e s t r u c t u r e o f w h i c h h a s b e e n p o s t u l a t e d t o 

b e 3 > 6 - a n h y d r o - N - p h e n y l - D - i d o s a m i n i c - * ' - i m i n o l a c t o n e . 

E x p e r i m e n t s r e l a t i n g t o t h e s e m i - r e d u c t i o n o f N - p h e n y l -

D - i d o s a m i n i c a c i d n i t r i l e b y c a t a l y t i c h y d r o g e n a t i o n w e r e 

s t u d i e d i n a n a t t e m p t t o o b t a i n c r y s t a l l i n e 2 - a m i n o-2 - d e o x y -

D - i d o s e . 

H y d r o l y t i c c o n d i t i o n s f o r t h e c o n v e r s i o n o f N - p h e n y l -

D - i d o s a m i n i c a c i d n i t r i l e t o N - p h e n y l - D - i d o s a m i n i c a c i d h a v e 

b e e n d e t e r m i n e d b u t a c r y s t a l l i n e p r o d u c t h a s n o t b e e n i s o ­

l a t e d . 

A l i t e r a t u r e s e a r c h h a s b e e n made i n o r d e r t o e x a m i n e 

a p o s s i b l e c o r r e l a t i o n o f m o l e c u l a r r o t a t i o n v a l u e s b e t w e e n 

x - a m i n o - x - d e o x y - s u g a r d e r i v a t i v e s and t h e c o r r e s p o n d i n g s u g a r 

d e r i v a t i v e s . I t was c o n c l u d e d t h a t a d e f i n i t e c o r r e l a t i o n o f 

a b s o l u t e c o n f i g u r a t i o n i s p o s s i b l e f o r 2 - a m i n o-2 - d e o x y com­

p o u n d s and x - a m i n o - x - d e o x y - l , 6 - a n h y d r o c o m p o u n d s . 



CHAPTER I 

INTRODUCTION 

A new a m i n o s u g a r , 2 - a m i n o-2 - d e o x y - D - g u l o s e , h a s b e e n 

o b t a i n e d a s a h y d r o l y s i s p r o d u c t o f t h e a n t i b i o t i c s s t r e p t o -

t h r i c i n and s t r e p t o l i n B (1). The c h e m i c a l e v i d e n c e p r e s e n t e d 

a s a p r o o f o f s t r u c t u r e f o r t h e n a t u r a l p r o d u c t was s u f f i c i e n t 

t o l i m i t s t r u c t u r a l p o s s i b i l i t i e s t o 2 - a m i n o-2~ d e o x y - D - g u l o s e 

and 2 - a m i n o-2 - d e o x y - D - i d o s e , n e i t h e r o f w h i c h w e r e known c o m ­

p o u n d s , A d e c i s i o n b e t w e e n t h e two p o s s i b i l i t i e s was r e a c h e d 

b y c o m p a r i s o n o f m o l e c u l a r r o t a t i o n v a l u e s o f t h e /2-1,6-anhy-

d r i d e o f t h e n a t u r a l p r o d u c t , a l s o p r e s e n t i n a c i d h y d r o l y s i s 

o f t h e a n t i b i o t i c s , w i t h t h e c o r r e s p o n d i n g n o n - n i t r o g e n e o u s 

a n a l o g u e s , 

The o r i g i n a l p u r p o s e o f t h e c u r r e n t work was t h e s y n ­

t h e s i s o f 2 - a m i n o-2 - d e o x y - D - g u l o s e and t h e p r o o f o f a b s o l u t e 

s t e r e o c h e m i s t r y o f t h e s y n t h e t i c m a t e r i a l b y c o n v e n t i o n a l d e ­

g r a d a t i o n r e a c t i o n s . D u r i n g t h e p a s t y e a r , two s y n t h e s e s o f 

2 - a m i n o-2 - d e o x y - D - g u l o s e h a v e a p p e a r e d (2, 3)* o n e o f w h i c h 

d e f i n e d t h e a b s o l u t e s t e r e o c h e m i s t r y t h r o u g h u n a m b i g u o u s s t e r -

e o s p e c i f i c r e a c t i o n s (2) , The s y n t h e t i c p r o d u c t was shown t o 

b e i d e n t i c a l i n a l l r e s p e c t s w i t h t h a t o b t a i n e d b y a c i d h y d r o ­

l y s i s o f t h e a n t i b i o t i c s s t r e p t o t h r i c i n and s t r e p t o l i n B , A c ­

c o r d i n g l y , a s y n t h e t i c r o u t e t o 2 - a m i n o-2 - d e o x y - D - i d o s e , o n e o f 

t h e f e w r e m a i n i n g h e x o s a m i n e s w h i c h h a v e n o t b e e n s y n t h e s i z e d , 
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was s o u g h t . 

A l i t e r a t u r e s e a r c h h a s b e e n made t o o b t a i n d a t a i n 

o r d e r t o e x a m i n e a p o s s i b l e c o r r e l a t i o n o f m o l e c u l a r r o t a t i o n 

v a l u e s b e t w e e n x - a m i n o - x - d e o x y s u g a r d e r i v a t i v e s and t h e c o r r e s ­

p o n d i n g s u g a r d e r i v a t i v e s . 
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CHAPTER I I 

SURVEY OF RELATED WORK 

A. M e t h o d s o f s y n t h e s i s o f a m i n o s u g a r s . — T h e f i r s t a m i n o -

s u g a r t o b e i s o l a t e d i n p u r e f o r m was o b t a i n e d b y L e d d e r h o s e 

( 4 ) i n 1 8 7 8 b y m i n e r a l a c i d h y d r o l y s i s o f t h e c h i t i n f o u n d i n 

l o b s t e r s h e l l s and was named " g l y c o s a m i n " . A c l o s e s t r u c t u r a l 

r e l a t i o n s h i p t o D - g l u c o s e was i n f e r r e d f r o m t h e r e d u c i n g c a p ­

a c i t y o f t h e a m i n o s u g a r and b y i t s c o n v e r s i o n t o D - g l u c o s a z o n e 

on t r e a t m e n t w i t h p h e n y l h y d r a z i n e , When a s e c o n d a m i n o s u g a r . 

c h o n d r o s a m i n e , was i s o l a t e d ( 5 ) , a n e e d f o r a s y n t h e s i s o f 

t h e s e h e x o s a m i n e s b e c a m e a p p a r e n t . 

G l u c o s a m i n e was t h e f i r s t a m i n o - d e o x y s u g a r t o b e o b ­

t a i n e d s y n t h e t i c a l l y (6). The m a j o r p a r t o f t h i s e a r l y work 

was p e r f o r m e d b y P . A . L e v e n e and c o - w o r k e r s . F o r e x a m p l e , a 

p e n t o s e was r e a c t e d w i t h ammonia , y i e l d i n g t h e c o r r e s p o n d i n g 

p e n t o s i m i n e ( I ) , w h i c h on c o n d e n s a t i o n w i t h h y d r o g e n c y a n i d e 

y i e l d e d a n e p i m e r i c m i x t u r e o f 2 - a m i n o-2 - d e o x y h e x o n i c a c i d 

n i t r i l e s ( I I and I I I ) . The n i t r i l e s w e r e h y d r o l y z e d t o t h e 

c o r r e s p o n d i n g a c i d s , w h i c h w e r e s e p a r a t e d b y f r a c t i o n a l c r y s ­

t a l l i z a t i o n . The p u r e 2 - a m i n o-2 - d e o x y h e x o n i c a c i d was t h e n 

c o n v e r t e d b y d r y h y d r o g e n c h l o r i d e g a s i n a l c o h o l i n t o a Y-

l a c t o n e ( I V ) , s o d i u m amalgam r e d u c t i o n o f w h i c h y i e l d e d a 2-

a m i n o-2 - d e o x y s u g a r (v) . I n t h i s w a y , s e v e r a l a m i n o s u g a r s w e r e 

p r e p a r e d i n p u r e f o r m , and d e r i v a t i v e s w e r e o b t a i n e d o f o t h e r s . 
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H-Q=NH 
QHOH 
QHOH 
CHOH 
C H 2 0 H 

HCN 

CN 
H - C-NH2 

(JlHOH 
CHOH 
(?HOH 
C H 2 0 H 

I I 

QN 
H2N - 9 - H 

QHOH 
QHOH 
QHOH 
C H 2 0 H 

I I I 

I I I 3H HCI d r y 
HCI 

$ = 0 ~ | 
H 2 N - ? - H 0 

CHOH I 
H-Q 1 

<?HOH 
C H 20H 

IV 

QHO 
H 2 N - C - H 

n u ± QHOH 
C H 20H 

V 

The c h i e f d i s a d v a n t a g e t o t h i s g e n e r a l m e t h o d o f s y n ­

t h e s i s i s t h a t t h e f i n a l s t e p a l s o y i e l d s l a r g e a m o u n t s o f 

s o d i u m c h l o r i d e > f r o m w h i c h t h e d e s i r e d , w a t e r s o l u b l e . 2 -

a m i n o-2 - d e o x y s u g a r m u s t b e s e p a r a t e d . F u r t h e r , t h e m e t h o d 

i s a p p l i c a b l e o n l y t o t h e p r e p a r a t i o n o f 2 ~ a m i n o-2 - d e o x y -

s u g a r s . 

The s e c o n d g e n e r a l m e t h o d o f s y n t h e s i s f o r deOxy-

a m i n o s u g a r s c o n s i s t s i n t h e a m m o n o l y s i s o f a compound c o n ­

t a i n i n g a n e p o x i d e ( V I ) , y i e l d i n g a d i a s t e r e o i s o m e r i c ( t r a n s -

a m i n o a l c o h o l ) m i x t u r e o f p r o d u c t s ( V T I and V I I I ) . The s t a r t ­

i n g m a t e r i a l n e e d n o t c o n t a i n t h e e p o x i d e ; a m a t e r i a l s u c h a s 

H - ( T U 

V I 

NH 3 - , H-9-0H 
H2N - 9 - H 

V I I 

4 -
H2N - Q - H 

H-C-OH 1 

V I I I 

a t r a n s - 2 - h a l o - a l c o h o l o r t r a n s - 2 - s u l f o n o x y a l c o h o l may b e u s e d . 

I n t h e s e c a s e s , r e a c t i o n p r o c e e d s w i t h t h e i n t e r m e d i a t e f o r m -
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a t i o n o f t h e e p o x i d e . 

A n d e r s o n and P e r c i v a l r e a c t e d m e t h y l 2 , 3 - & n h y d r o - D -

l y x o f u r a n o s i d e ( I X ) w i t h m e t h y l a l c o h o l and ammonia f o r f o r ­

t y - e i g h t h o u r s a t 1 2 0 ° C . ( 7 ) . The s y r u p o b t a i n e d was a c e t y -

l a t e d , and t h i s p r o d u c t was h y d r o l y z e d b y 3 N h y d r o c h l o r i c 

a c i d a t 1 0 0 ° f o r o n e h o u r . 3 - A m i n o - 3 - d e o x y - D - a r a b i n o s e h y d r o ­

c h l o r i d e ( X ) was t h e p r o d u c t i s o l a t e d . 

F i s c h e r , B e r g m a n n and S c h o t t e ( 8 ) f o u n d t h a t when m e t h y l 

2 - c h l o r o - 2 - d e o x y - D ~ g l u c o p y r a n o s i d e ( X I ) was h e a t e d a t 1 0 0 ° u n ­

d e r p r e s s u r e w i t h 2 5 p e r c e n t a q u e o u s ammonia f o r t w e l v e t o 

f i f t e e n h o u r s " m e t h y l e p i g l u c o s a m i n e h y d r o c h l o r i d e " ( a c t u a l l y 

m e t h y l 3 ~ a m i n o - 3 - d e o x y - D - a l t r o p y r a n o s i d e h y d r o c h l o r i d e ( X I I ) 

was t h e p r o d u c t o b t a i n e d . 

H C - O C H 3 
0 

C H O 
H O - Q - H 
H - 9 - N H 2 

H - C - O H 
C H 2 0 H 

I X X 

r H-9-OCH3 
H0-(Jj-H 

H - C - N H 2*HC1 0 
H-C-OH 
H-C 1 

r-

H - g - c i 
HO-C-H 

H-C-OH 

H - C - O C H ? 
TT ft n i 

0 
H -6 

C H 2 0 H 6 H 2 O H 

X I X I I 

T h i s g e n e r a l m e t h o d h a s b e e n u s e d many t i m e s f o r t h e 

s y n t h e s i s o f a m i n o s u g a r d e r i v a t i v e s . The p r o d u c t s o b t a i n e d 

b y a m m o n o l y s i s o f t h e e p o x i d e r i n g a r e n o t f o r m e d i n e q u a l 
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a m o u n t s . U s u a l l y , o n e p r o d u c t p r e d o m i n a t e s , f r e q u e n t l y p r a c ­

t i c a l l y t o t h e e x c l u s i o n o f t h e m i n o r p r o d u c t . A l t h o u g h t h i s 

f a c t l e a d s t o e a s i e r i s o l a t i o n and p u r i f i c a t i o n o f o n e compound, 

t h e o t h e r compound, w h i c h m i g h t b e d e s i r e d , c a n n o t b e o b t a i n e d . 

The common a m i n o s u g a r s , g l u c o s a m i n e and g a l a c t o s a m i n e c a n n o t 

b e o b t a i n e d i n p r a c t i c a l y i e l d s u t i l i z i n g t h i s t y p e o f s y n t h e ­

s i s . 

A m e t h o d somewhat s i m i l a r t o t h e a b o v e s t a r t s w i t h a n 

a m i n o s u g a r i n w h i c h t h e s t e r e o c h e m i s t r y o f t h e amino g r o u p i s 

known a t t h e o u t s e t and i s n o t c h a n g e d d u r i n g t h e s y n t h e s i s , 

b u t an i n v e r s i o n o f s t e r e o c h e m i s t r y o f a p a r t i c u l a r h y d r o x y l 

g r o u p i s c a u s e d . An e x a m p l e o f t h i s m e t h o d i s t h e s y n t h e s i s 

o f 2 - a m i n o - 2 - d e o x y - D - g u l o s e h y d r o c h l o r i d e r e c e n t l y r e p o r t e d b y 

T a r a s i e j s h a and J e a n l o z ( 2 ) . T h i s a r t i c l e d e s c r i b e d t h e s y n ­

t h e s i s o f 2 - a m i n o - 2 - d e o x y - D - g u l o s e - h y d r o c h l o r i d e ( X I I I ) f r o m 

m e t h y l - 2 - a c e t a m i d o - 2 - d e o x y - 4 , 6 - 0 - b e n z y l i d e n e - o d - D - g a l a c t r o p y -

r a n o s i d e ( X I V ) . The f i r s t s t e p was t o t r a n s f o r m X I V i n t o t h e 

3 - 0 - m e t h y l s u l f o n y l d e r i v a t i v e XV, t h e n t o e l i m i n a t e t h e b e n z y -

l i d e n e r i n g b y h y d r o l y s i s o f XV, g i v i n g c r y s t a l l i n e m e t h y l - 2 -

a c e t a m i d o - 2 - d e o x y - 3 - 0 - m e t h y l s u l f o n y l ^ d - D - g a l a c t r o p y r a n o s i d e 

X V I , a f t e r w h i c h i t was p o s s i b l e t o o b t a i n t h e g u l o s a m i n e 

d e r i v a t i v e XVTI b y h e a t i n g w i t h s o d i u m a c e t a t e i n m e t h y l c e l l -

o s o l v e . A c e t y l a t i o n , f o l l o w e d b y a l k a l i n e h y d r o l y s i s g a v e c r y ­

s t a l l i n e m e t h y l 2 - a c e t a m i d o - 2 - d e o x y - o M } - g u l o p y r a n o s i d e ( X V I I ) . 

A c i d h y d r o l y s i s o f t h i s compound g a v e t h e d e s i r e d compound , 

X I I I ; t h e s y n t h e t i c compound had a d e c o m p o s i t i o n p o i n t o f 1 5 0 -
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1 7 0 ° and r o t a t i o n o f [ o 6 ] § 2 + 6 ° ( 1 0 m i n . ) • - 1 8 ° ( 3 6 h o u r s ) 

i n w a t e r . T h i s i s i n e x c e l l e n t a g r e e m e n t w i t h t h e w o r k o f 

v a n T a m e l e n , e t a l . w i t h t h e n a t u r a l l y o c c u r r i n g compound . 

K-6-0H 
H - C - N H 2-HC1 
H-g-OH 

HO-C-H 
H - C-0 

? H 2 0 H 

X I I I 

C6H5 

H - C - O C H 3 
H - C - N H - C O C H ^ 

R O - C - H ~* 
0-C-H 
H-(?-0 
0 - C H 2 

X I V , R = H 

X V , R = C H 3 S 0 2 

H-C-OCHo 
H-C-NH-COCHo 

C I i 3 S 0 2 0 C - H 
R0-(?-H 

H - C - 0 
C H 2 0 R 

X V I 

H-C-OCH3 
H-C-NH-COCH3 
H-g-OR 

RO-g-H 
H-g-o-

C H 2 0 R 

X V T I 

T h e m o s t r e c e n t l y r e p o r t e d m e t h o d f o r s y n t h e s i s o f 2 -

a m i n o - 2 - d e o x y s u g a r s h a s b e e n d e s c r i b e d i n some d e t a i l i n a 

s e r i e s o f a r t i c l e s b y Kuhn a n d c o - w o r k e r s ( 3 > 9 > 1 0 , 1 1 ) . F o r 

e x a m p l e , a p e n t o s e i s r e a c t e d w i t h a n a m i n e ( X V T I I ) ( a m m o n i a , 

a n i l i n e , o r b e n z y l a m i n e w e r e commonly u s e d ) , y i e l d i n g a p e n t -

o s i m i n e ( X I X ) . T h i s compound was t h e n r e a c t e d w i t h h y d r o g e n 

c y a n i d e , g i v i n g a m i x t u r e o f e p i m e r i c n i t r i l e s . The n i t r i l e s 

(XX) ( X X I ) w e r e p u r i f i e d b y f r a c t i o n a l c r y s t a l l i z a t i o n ; t h e y 

w e r e t h e n c a t a l y t i c a l l y r e d u c e d , u s i n g h y d r o g e n and p a l l a d i u m . 

The 2 - a m i n o s u g a r s ( X X I I ) ( X I I I ) w e r e i s o l a t e d i n g o o d y i e l d s 

f rom t h e r e a c t i o n m i x t u r e . The amount o f h y d r o g e n r e q u i r e d 

f o r t h e r e d u c t i o n s t e p v a r i e d w i t h t h e o r i g i n a l a m i n e u s e d . 
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I f ammonia was u s e d , o n e m o l e o f h y d r o g e n was r e q u i r e d ; i f 

a n i l i n e was u s e d , t h r e e m o l e s o f h y d r o g e n w e r e r e q u i r e d ; i f 

b e n z y l a m i n e was u s e d , two m o l e s o f h y d r o g e n w e r e r e q u i r e d . 

QHO H-Q=NHR 
CHOH ptjho 9 H 0 H 

QHOH 2 > CHOH 
CHOH CHOH 
C H 2 0 H C H 2 0 H 

X I X 

HCN 

CN 
H-C-NHR 

QHOH 
QHOH 
CHOH 
6H2OH 

QHO 
H - 6-NH2 

CHOH 
CHOH 
6H0H 
C H 2 O H 

X X I I 

CN 
RHN-C-H 

6H0H 
+ • QHOH 

QHOH 
C H 2 0 H 

X X I 

QHO 
H 2 N-Q-H 

CHOH 
6H0H 
CHOH 
C H 20H 

X X I I I 

I n t h i s w a y , L - a r a b i n o s e was c o n v e r t e d i n t o L - g l u c o -

s a m i n e h y d r o c h l o r i d e , D - L y x o s e was c o n v e r t e d t o D - g a l a c t o s a m -

i n e h y d r o c h l o r i d e , and D - x y l o s e t o D - g u l o s a m i n e h y d r o c h l o r i d e . 

T h e d i s a d v a n t a g e s o f t h e m e t h o d a r e t h a t t h e p r o c e d u r e 

i s a p p l i c a b l e o n l y f o r t h e s y n t h e s i s o f 2 - a m i n o s u g a r s and t h a t 

e p i m e r i c m i x t u r e s o f n i t r i l e s a r e f o r m e d w h i c h may b e d i f f i c u l t 

t o s e p a r a t e . I n a d d i t i o n , ammonium c h l o r i d e i s a p r o d u c t o f 

t h e h y d r o g e n a t i o n s t e p and m u s t b e s e p a r a t e d f r o m t h e 2 - a m i n o -

s u g a r . 

B . C o m p a r i s o n o f m o l e c u l a r r o t a t i o n s o f a m i n o s u g a r s and s u g a r s 

- - C o r r e l a t i o n o f t h e a b s o l u t e s t e r e o c h e m i c a l c o n f i g u r a t i o n o f 
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o n e compound w i t h a n o t h e r b y m e a n s o f n u m e r i c a l r e l a t i o n s h i p s 

h a s f r e q u e n t l y b e e n a t t e m p t e d ( 1 2 ) . S o t h a t t h e v a l u e s u s e d 

may b e i n d e p e n d e n t o f m o l e c u l a r s i z e , t h e m o l e c u l a r r o t a t i o n , 

and n o t t h e s i m p l e s p e c i f i c r o t a t i o n , i s u s e d . The m e t h o d r e ­

q u i r e s a s u i t a b l e number o f compounds o f known a b s o l u t e s t e r e ­

o c h e m i s t r y . I f , t h e n , a s i m p l e t y p e o f s u b s t i t u t i o n i s p e r ­

f o r m e d , t h e a b s o l u t e s t e r e o c h e m i s t r y o f t h e p r o d u c t may b e 

d e t e r m i n e d , a s s u m i n g t h a t a c o r r e l a t i o n o f m o l e c u l a r r o t a t i o n s 

e x i s t s . 

A p r e l i m i n a r y s u r v e y o f t h e l i t e r a t u r e h a s r e v e a l e d 

t h a t a c o r r e l a t i o n o f a b s o l u t e c o n f i g u r a t i o n o f a m i n o s u g a r s , 

w i t h s u g a r s o f known a b s o l u t e c o n f i g u r a t i o n s e r v i n g a s r e f ­

e r e n c e c o m p o u n d s , may b e p o s s i b l e ( l ) , A m o r e c o m p l e t e e x a m ­

i n a t i o n o f t h e l i t e r a t u r e h a s b e e n made i n a n e f f o r t t o t e s t 

t h e a p p l i c a b i l i t y and l i m i t a t i o n s o f t h i s p a r t i c u l a r e x a m p l e 

o f c o r r e l a t i o n . I n t h e f o l l o w i n g t a b l e , p a i r s o f compounds 

a r e l i s t e d , a n x - a m i n o - x - d e o x y s u g a r o f known a b s o l u t e c o n ­

f i g u r a t i o n and t h e p a r e n t s u g a r , a l s o o f known a b s o l u t e c o n ­

f i g u r a t i o n . The m o l e c u l a r r o t a t i o n s o f t h e compounds h a v e 

b e e n c a l c u l a t e d f r o m t h e s p e c i f i c r o t a t i o n s g i v e n i n t h e l i t ­

e r a t u r e . 

TABLE I 

P a i r 
N o . Name o f Compound 

R e f . 
No . 

1 . A D - A l l o s e 0 — > + 2 7 
+ 6 2 

1 3 
1 4 2 - A m i n o - 2 - d e o x y - D - a l l o s e h y d r o c h l o r i d e 



1 0 

P a i r [•„-] R e f . 
N o . Name o f Compound L -JD No . 

2 . ^ - D - G a l a c t o s e + 2 7 1 — > +144 1 5 
2 - a m i n o - 2 - d e o x y - D - g a l a c t o s e 

h y d r o c h l o r i d e + 2 6 l — * KL72 1 6 

3 . / ? - D - G a l a c t o s e + 9 5 — > + l 4 4 1 5 
2 - A m i n o - 2 - d e o x y - / 5 ' - D - g a l a c t o s e 

h y d r o c h l o r i d e + 9 6 — > + 1 7 2 1 6 

4 . < * - D - G l u c o s e + 2 0 2 — > + 9 5 1 7 
2 - A m i n o - 2 - d e o x y - ^ - D - g l u c o s e 4 - 1 7 9 — • +-85 1 8 

5 . e t - D - G l u c o s e + 2 0 2 > + 9 5 1 7 
2 - A m i n o - 2 - d e o x y - ^ - D - g l u c o s e 

h y d r o c h l o r i d e + 2 1 5 — * f l 5 6 1 9 , 2 0 

6 . ^ - D - G l u c o s e + 3 4 — * + 9 5 1 7 
2 - A m i n o - 2 - d e o x y - / ? - D - g l u c o s e 

h y d r o c h l o r i d e + 4 5 — » + 1 3 0 2 1 

7 . A - D - M a n n o s e - 3 1 — 9 + 2 5 1 7 
2 - A m i n o - 2 - d e o x y - D - m a n n o s e 

h y d r o c h l o r i d e - 1 0 2 2 

8 . cC-D-Xylose 4 1 4 0 — > + 2 8 1 7 
2 - A m i n o - 2 - d e o x y - D - x y l o s e + 1 4 0 2 3 

9 . c 6 - D - X y l o s e + 1 4 0 — » 4 2 8 1 7 
2 - A m i n o - 2 - d e o x y - D - x y l o s e 

h y d r o c h l o r i d e - + 1 4 7 — » + 7 4 2 3 

1 0 . 1 , 6 - A n h y d r o - z ^ - D - a l t r o p y r a n o s e - 3 4 5 1 
3 - A m i n o - 3 - d e o x y - l , 6 - a n h y d r o - / ? - D - a l t r o -

p y r a n o s e h y d r o c h l o r i d e - 3 4 0 2 4 

1 1 . l , 6 - A n h y d r o - Y 0 - D - g a l a c t o p y r a n o s e - 3 5 2 5 
2 - Amino - 2 -d e o x y - 1 , 6 - a n h y d r o - / ? -D - g a 1 a c t o -

p y r a n o s e - 4 4 20 

1 2 . l , 6 - A n h y d r o - / 3 - D - g a l a c t o p y r a n o s e —35 2 5 
2 - A m i n o - 2 - d e o x y - 1 , 6 - a n h y d r o - / 2 - D - g a 1 a c t o -

p y r a n o s e h y d r o c h l o r i d e - 3 1 2 0 

1 3 . 1 , 6 - A n h y d r o - A - D - g u l o p y r a n o s e + 8 2 1 
2 - a m i n o - 2 - d e o x y - 1 , 6 - a n h y d r o - / 3 - D - g u l o -

p y r a n o s e h y d r o c h l o r i d e + 8 8 1 



1 1 

P a i r 
N o . Name o f Compound 

1 4 . 1 , 6 - A n h y d r o - / ? -D-mannopyr a n o s e 
4 - Amino - 4 - d e o x y - 1 , 6 - a n h y d r o --/?-D-manno -

p y r a n o s e h y d r o c h l o r i d e 

1 5 . l , 6 - A n h y d r o - / ? - D - g a l a c t o p y r a n o s e 
2 - A c e t a m i d o - 2 - 5 r e o x y - l , 6 - a n h y d r o - / £ - D -

g a l a c t o p y r a n o s e 

1 6 . < * - D - A l l o s e 
2 - A c e t a m i d o - 2 - d e o x y - c ( - D - a l l Q s e 

1 7 . ri-D-Galactose 
2 - A c e t a m i d o - 2 - d e o x y - a ( - D 

g a l a c t o s e 

1 8 . ^ - D - G l u c o s e 
2-~Rc e t amido - 2 - d e o x y - oL-'D-

g l u c o s e 

•19- < * - D - X y l o s e 
2 - A c e t a m i d o - 2 - d e o x y - 0 H > 

x y l o s e 

2 0 . M e t h y l / ? - D - a l t r o p y r a n o s i d e 
Me t h y 1 3 - a m i n o - 3 - d e o x y - / ? - D - a l t r o -

p y r a n o s i d e hydroCHLORICTE 

2 1 . M e t h y l rf-D-glucopyranoside 
M e t h y l 3 - amino - 3 - d e o x y - ct-D-

g l u c o p y r a n o s i d e 

2 2 . M e t h y l / 3 - D - g l u c o p y r a n o s i d e 
M e t h y l 3 - a m i n o - 3 - d e o x y - / ? - D -

g l u c o p y r a n o s i d e 

2 3 . M e t h y l / ? - D - g l u c o p y r a n o s i d e 
Me t h y 1 3 - a m i n o - 3 - d e o x y - / ^ - D - g l u c o -

p y r a n o s i d e h y d r o c h l o r i d e 

2 4 . M e t h y l rt-D-altropyranoside 
M e t h y l 2 - a m i n o - d e o x y - o ^ - D -

a l t r o p y r a n o s i d e 

2 5 . M e t h y l rt-D-altropyranoside 
M e t h y l 2 - a m i n o - 2 - d e o x y - ^ - D - a l t r o -

p y r a n o s i d e h y d r o CHLORICTE 

2 6 . / 2 - D - A l t r o s e 
3 - A m i n o - 3 - d e o x y - D - a l t r o s e 

H R e f . 
No . 

- 2 0 6 2 5 

- 1 9 8 2 0 

- 3 5 2 5 

- 1 0 2 6 

+ 2 7 1 3 
- 1 2 6 — * - 1 0 6 1 4 

+ 2 7 1 — > 4 1 4 4 1 5 

4 2 5 4 — +•177 2 5 

4 2 0 2 — v +.95 1 7 

4 1 4 2 — • + 9 0 1 8 

4140-— > 4-28 1 7 

4 1 0 7 — * 4-17 2 3 

- 1 0 1 2 7 

- 3 4 2 2 8 

4 3 0 8 2 9 

4 2 7 9 3 0 

- 6 7 2 9 

- 9 1 3 0 

- 6 7 2 9 

- 8 0 3 0 

4 2 4 4 2 7 

4 2 0 8 2 8 

4 2 4 4 2 7 

4 9 1 3 1 

- 1 2 4 — * -1-60 3 2 
- 2 3 2 3 3 
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P a i r 
N o . Name o f Compound M D 

R e f . 
N o . 

2 7 . 06 - D - A r a b i n o s e 
3 - a m i n o - 3 - d e o x y - D - a r a b i n o s e 

h y d r o c h l o r i d e 

-286-— » - 1 5 7 

- 2 0 1 

1 7 

3 4 

2 3 . D - R i b o s e 
J - a m i n o - 3 - d e o x y - D - r i b o s e 

h y d r o c h l o r i d e 

- 3 5 ' — f - 3 6 

- 4 6 

3 5 

3 6 

2 9 . A D - G l u c o s e 
3 - a m i n o - 3 - d e o x y - / ? - D - g l u c o s e 

4 3 4 — > + 9 5 
+ 3 3 

1 7 
3 7 , 3 0 

3 0 . M e t h y l / ? - D - a l t r o p y r a n o s i d e 
M e t h y l 3 - a c e t a m i d o - 3 - d e o x y - / ? - D 

a l t r o p y r a n o s i d e 

- 1 0 1 

- 2 8 9 

2 7 

3 8 

3 1 . M e t h y l - L - x y l o p y r a n o s i d e 
M e t h y l 3 - a c e t a m i d o - 3 - d e o x y - / t f - L -

x y l o p y r a n o s i d e 

+ 1 0 7 

+ 1 3 2 

3 9 , 4 0 

4 1 , 3 6 

3 2 . M e t h y l o C - D - a r a b i n o f u r a n o s i d e 
M e t h y l 3 - a c e t a m i d o - 3 - d e o x y - o t - D -

a r a b i n o f u r a n o s i d e 

+ 2 0 2 

+ 2 0 9 

4 2 

3 4 

3 3 . L - X y l o s e 
3 " - A c e t a m i d o - 3 - d e o x y - L - x y l o s e 

- 1 3 8 - — > - 2 9 
0 3 6 

3 4 . M e t h y l / 3 - L - x y l o p y r a n o s i d e 
M e t h y l 3 - a c e t a m i d o - 3 - d e o x y - / t f - L -

x y l o p y r a n o s i d e ~~ 

+ 1 0 7 

+ 1 3 2 

3 9 , 4 0 

3 6 

3 5 . M e t h y l /3-L-xylopyranoside 
M e t h y l 3 - a m i n o - 3 - d e o x y - A L - x y l o ­

p y r a n o s i d e h y d r o c h l o r i d e 

+ 1 0 7 

+ 1 1 5 

3 9 , 4 0 

3 6 

The compounds i n t h e t a b l e s h a v e b e e n a s s i g n e d t o g r o u p s 

a c c o r d i n g t o t h e i r p a r t i c u l a r t y p e o f d e r i v a t i v e : Group I , 1 

t o 9 , a r e t h e 2 - a m i n o - 2 - d e o x y - c o m p o u n d s ; Group I I , 1 0 t o 1 5 , 

t h e 1 , 6 - a n h y d r o - c o m p o u n d s ; Group I I I , 1 6 t o 1 9 , t h e 2 - a c e t a m i d o -

2 - d e o x y - c o m p o u n d s ; Group I V , 2 0 t o 2 5 , t h e m e t h y l p y r a n o s i d e s 

o f 2 and 3 - a m i n o - d e r i v a t i v e s ; Group V , t h e r e m a i n i n g compounds 

e x a m i n e d . 
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I f no m u t a r o t a t i o n v a l u e s w e r e f o u n d i n t h e l i t e r a t u r e , 

i t was a s s u m e d t h a t t h e v a l u e g i v e n was f o r t h e e q u i l i b r i u m 

{°^//3) m i x t u r e . 

F o r c o m p a r i s o n p u r p o s e s , a s c a l e h a s b e e n a r b i t r a r i l y 

s e t up t o d e t e r m i n e t h e d e g r e e o f c o r r e l a t i o n . I f t h e a m i n o 

compound and i t s p a r e n t s u g a r h a v e a d i f f e r e n c e o f t e n o r l e s s 

u n i t s i n m o l e c u l a r r o t a t i o n , t h e a g r e e m e n t i s s a i d t o b e " v e r y 

g o o d " , 1 1 - 2 5 " g o o d " , 2 6 - 4 0 " s a t i s f a c t o r y " , 4 1 - 6 0 " p o o r " , and 

i f g r e a t e r t h a n 6 0 , no c o r r e l a t i o n i s c o n s i d e r e d p o s s i b l e . 

I n Group I , 2 - a m i n o - 2 - d e o x y s u g a r s , a l l b u t o n e i n i t i a l 

v a l u e i s e i t h e r " g o o d " o r " v e r y g o o d " , h o w e v e r t h e f i n a l v a l u e s 

v a r y o v e r t h e e n t i r e r a n g e . T h e r e f o r e , i t a p p e a r s t h a t t h e 

c o r r e l a t i o n h o l d s f o r i n i t i a l r o t a t i o n s o f 2 - a m i n o - 2 - d e o x y s u g a r s 

b u t d o e s n o t h o l d a f t e r m u t a r o t a t i o n s t a r t s . 

T h e a m i n o s u g a r s t h a t g i v e o n l y s a t i s f a c t o r y v a l u e s , a l i o s -

a m i n e and m a n n o s a m i n e , a r e t h e o n l y two i n t h e g r o u p f o r w h i c h 

m u t a r o t a t i o n v a l u e s h a v e n o t b e e n r e c o r d e d . T h i s I s undoubtab-

l y a c o n t r i b u t i n g f a c t o r t o t h e l a c k o f c o r r e l a t i o n . A l s o , a l -

l o s e and m a n n o s e a r e t h e o n l y compounds i n t h e g r o u p s t h a t c h a n g e 

s i g n o n m u t a r o t a t i o n . 

Group I I , t h e 1 , 6 - a n h y d r o compounds g i v e e x c e l l e n t a g r e e ­

m e n t w i t h o u t e x c e p t i o n . None o f t hem m u t a r o t a t e s , s o c o m p a r ­

i s o n i s e a s y and u n d o u b t e d l y more a c c u r a t e t h a n f o r t h e o t h e r 

c o m p o u n d s . 

Not much c a n b e s a i d f o r Group I I I , t h e 2 - a c e t a m i d o - 2 -

d e o x y c o m p o u n d s , e x c e p t t h a t i t a p p e a r s t h a t t h e f i n a l m u t a ­

r o t a t i o n v a l u e s a r e i n b e t t e r a g r e e m e n t t h a n t h e i n i t i a l v a l u e s . 
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Group I V , t h e 3 - a m i n o d e r i v a t i v e s , g a v e " s a t i s f a c t o r y " 

a g r e e m e n t w i t h two e x c e p t i o n s . 

The r e m a i n i n g c o m p o u n d s , Group V c a n n o t b e p l a c e d i n t o 

a n y common g r o u p s b e c a u s e t h e y a r e e i t h e r i s o l a t e d compounds 

o r e l s e t h e v a r i a t i o n w i t h i n t h e d e r i v a t i v e g r o u p i s t o o g r e a t . 

Many more compounds w i l l h a v e t o b e i s o l a t e d and s y n t h e s i s e d 

b e f o r e a c o m p l e t e c o r r e l a t i o n c a n b e m a d e . 

I t d o e s a p p e a r , h o w e v e r , t h a t w i t h i n c e r t a i n g r o u p s , 

n a m e l y , t h e 2 - a m i n o - 2 - d e o x y compounds and t h e 1 , 6 - a n h y d r o - x -

a m i n o - x - d e o x y c o m p o u n d s , w h e r e a s a t i s f a c t o r y number o f c o m ­

p a r i s o n compounds i s a v a i l a b l e , a d e f i n i t e c o r r e l a t i o n o f a b ­

s o l u t e c o n f i g u r a t i o n i s p o s s i b l e . 
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CHAPTER I I I 

DISCUSSION OP RESULTS 

A . D - x y l o s y l a m i n e . - - T h e r e a c t i o n b e t w e e n ammonia and D -

x y l o s e was a t t e m p t e d o r i g i n a l l y b e c a u s e i t was b e l i e v e d t h a t 

a more f a v o r a b l e p r o p o r t i o n o f i s o m e r s m i g h t r e s u l t due t o 

s t e r i c f a c t o r s . 

T h e p r o d u c t f r o m t h e i n i t i a l r e a c t i o n o f ammonia and 

D - x y l o s e was n e v e r i s o l a t e d . T h i s may h a v e b e e n a s o u r c e o f 

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

d u c t . I f t h e D - x y l o s y l a m i n e was c o n t a m i n a t e d w i t h D - x y l o s e , 

a h y d r o g e n c y a n i d e r e a c t i o n p r o d u c t would a l s o b e f o r m e d f r o m 

t h i s u n r e a c t e d s u g a r . A l l o f t h e s e p r o d u c t s , e x c e p t D - x y l o s e 

c o u l d t h e n b e h y d r o g e n a t e d , g i v i n g a n e p i m e r i c m i x t u r e o f e a c h 

r e a c t a n t , f u r t h e r c o m p l i c a t i n g t h e r e s u l t s . When t h i s i m p u r e 

s y r u p was a c e t y l a t e d , p u r i f i e d b y c h r o m a t o g r a p h y , and t h e n 

s u b j e c t e d t o a c i d h y d r o l y s i s , p a p e r c h r o m a t o g r a p h i c a n a l y s i s 

i n d i c a t e d a v e r y c o m p l e x m i x t u r e o f p r o d u c t s . 

B . N - B e n z y l - D - x y l o s y l a m i n e ( X X I V ) . - - T h i s p r o d u c t ( X X I V ) , n o t 

p r e v i o u s l y r e p o r t e d i n t h e l i t e r a t u r e , was o b t a i n e d i n c r y ­

s t a l l i n e f o r m b y t h e r e a c t i o n o f D - x y l o s e and b e n z y l a m i n e i n 

e t h a n o l s o l u t i o n . The e p i m e r i c m i x t u r e t h a t r e s u l t e d f r o m 

t h e r e a c t i o n o f N - b e n z y l - D - x y l o s y l a m i n e w i t h l i q u i d h y d r o g e n 

c y a n i d e g a v e a s y r u p t h a t c o u l d n o t b e s e p a r a t e d i n t o i t s 
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c o m p o n e n t s , 

H~Q*0 
H-C-OH 

HO-C-H 4-
H-C-OH 

CH2OH 

C6H5 - C H 2 - N H 2 

H-C=N-CH2-C6H"5 
H-6-OH 

HO-C-H 
H-C-OH 

CH 2 0H 

X X I V 

C. N - P h e n y l - D - x y l o s y l a m i n e ( X X V ) . - - T h e r e a c t i o n b e t w e e n ID-

x y l o s e and a n i l i n e i n e t h a n o l s o l u t i o n , g i v e s a l m o s t a quan­

t i t a t i v e y i e l d o f N - p h e n y l - D - x y l o s y l a m i n e (XXV) • 

H-C=0 
H-C-OH 

HO-Q-H + - C6H5 - N H 2 
H-C-OH 

CH2OH 

H-C=N-C6H5 
H-C-OH 

HO-C-H 
H-C-OH 

CH20H 

XXV 

T h i s r e a c t i o n w i l l p r o c e e d e v e n i n t h e p r e s e n c e o f s l i g h t 

a m o u n t s o f w a t e r . The p r o d u c t c a n b e r e c r y s t a l l i z e d f r o m 

warm a l c o h o l . T h e p h y s i c a l c o n s t a n t s o b t a i n e d a g r e e w i t h 

t h e r e p o r t e d l i t e r a t u r e v a l u e s . 

When t h i s p r o d u c t i s r e a c t e d w i t h g a s e o u s h y d r o g e n 

c y a n i d e , an e p i m e r i c m i x t u r e o f N - p h e n y l - D - i d o s a m i n i c a c i d 

n i t r i l e (XXVT) and N - p h e n y l - D - g u l o s a m i n i c a c i d n i t r i l e 

( X X V I I ) s h o u l d b e f o r m e d . 

H-C=N-C6H 5 

H-Q-OH 
HO-C-H 

H-Q-OH 
CH 2 0H 

H-C-NH-C6H5 
H-C-OH J 

CN CN 
C6H5 -NH-( i~H 

H-6-0H , 
HCN . HO-C-H 4- HO-C-H 

H-Q-OH H-C-OH 
CH2OH CH2OH 

XXVI X X V I I 



1 7 

To i n s u r e t o t a l r e a c t i o n , t h e m e t h o d o f a d d i n g t h e h y d r o g e n 

c y a n i d e i s i m p o r t a n t . The a d d i t i o n o f a g a s d i s p e r s i o n t u b e 

and a t r a p t o s o l i d i f y t h e h y d r o g e n c y a n i d e p e r m i t s a s l o w 

a d d i t i o n o f t h e g a s b y a l l o w i n g i t t o l i q u i f y and v a p o r i z e 

b e f o r e b u b b l i n g t h r o u g h t h e a l c o h o l i c s o l u t i o n o f N - p h e n y l -

D - x y l o s y l a m i n e . T h i s a d d i t i o n m e t h o d would p r o b a b l y b e a d ­

v a n t a g e o u s i n t h e p r e p a r a t i o n o f t h e h y d r o g e n c y a n i d e p r o ­

d u c t s o f D - x y l o s y l a m i n e and N - b e n z y l - D - x y l o s y l a m i n e . 

The t o t a l y i e l d i n t h i s s t e p i s v e r y good*, h o w e v e r , 

i n i s o l a t i n g t h e i s o m e r s b y f r a c t i o n a l c r y s t a l l i z a t i o n , 

some p r o d u c t i s s a c r i f i c e d . B o t h o f t h e s e m a t e r i a l s g i v e 

t h e same R f v a l u e s on p a p e r g r a m s and g i v e m e l t i n g p o i n t s 

o f 1 1 8 - 1 1 8 . 5 and 1 0 9 - 1 1 0 ° f o r t h e i d o s e and g u l o s e d e r i v ­

a t i v e s , r e s p e c t i v e l y . 

I n a d d i t i o n t o t h e s e c o m p o u n d s , a h i g h e r m e l t i n g 

m a t e r i a l was a l s o i s o l a t e d . T h e compound had an e m p i r i c a l 

f o r m u l a o f Ci2Hi403N2« A p o s s i b l e s t r u c t u r e c o n s i s t e n t w i t h 

t h e a n a l y t i c a l and i n f r a r e d d a t a i s ( X X V I l l ) , 3 , 6 - a n h y d r o - N -

p h e n y l - D - i d o s a m l n i c - y - i m i n o l a c t o n e . 

—C-NH 
H-C-NH-

C=NH 

0 

HO-C-H 
H 26 — 

H-Q 0 H-Q-NH-C5IL 
H-C-OH 

H-C-OH 
CH 20H 

9-H 

X X V T I I X X I X 

T h e h y d r o x y l b a n d i n t h e I n f r a r e d s p e c t r u m o f t h i s m a t e r i a l 

was v e r y w e a k , t h e n i t r i l e band was m i s s i n g and a band a t 
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6 . 0 ^ u i n d i c a t e d t h e p r e s e n c e o f a O N g r o u p i n g . The a n a l y ­

t i c a l d a t a a r e n o t c o n s i s t e n t w i t h a s t r u c t u r e s u c h a s X X I X 

(C12H16O4N2O> w h i c h m i g h t b e e x p e c t e d t o b e p r e s e n t i n s m a l l 

a m o u n t s . 

The compound X X V I I I i s s l i g h t l y s o l u b l e i n w a t e r and 

c o u l d b e r e c r y s t a l l i z e d f r o m h o t w a t e r a s f i n e l o n g n e e d l e s . 

H o w e v e r , t h e s e c r y s t a l s d i d n o t h a v e t h e same p r o p e r t i e s a s 

t h e m a t e r i a l o r i g i n a l l y i s o l a t e d , b u t d i d r e s e m b l e t h e N-

p h e n y l - D - i d o s a m i n i c a c i d n i t r i l e i n m e l t i n g p o i n t and R f v a l u e 

o n p a p e r g r a m s . The i n f r a r e d s p e c t r a , h o w e v e r , w e r e d i s t i n c t l y 

d i f f e r e n t . 

An a t t e m p t was made t o c o n v e r t a s m a l l p o r t i o n o f t h e 

N - p h e n y l - D - i d o s a m i n i c a c i d n i t r i l e t o t h e h i g h e r m e l t i n g c o m ­

p o u n d , b u t o n l y a s y r u p was o b t a i n e d w h i c h c o u l d n o t b e c r y ­

s t a l l i z e d . 

I t h a s b e e n r e p o r t e d b y P a p a d a k i s and Cohen ( 4 5 ) ( 4 4 ) 

t h a t g l u c o n o - n i t r i l e (mp 1 4 8 ° ) when r e c r y s t a l l i z e d f r o m g l a c ­

i a l a c e t i c a c i d g a v e a p r o d u c t w i t h a m e l t i n g p o i n t o f 1 4 5 ° . 

I f t h e h i g h e r m e l t i n g p r o d u c t was r e c r y s t a l l i z e d f r o m a b s o l u t e 

e t h a n o l , a p r o d u c t w i t h a m e l t i n g p o i n t o f 1 2 0 . 5 ° r e s u l t e d . 

T h e s e two p r o d u c t s c o u l d b e I n t e r c h a n g e d e a s i l y b y r e c r y s t a l l -

i z a t i o n f r o m t h e a p p r o p r i a t e s o l v e n t . The p r o d u c t s a l s o had 

d i f f e r e n t r o t a t i o n s . On s p e c t r a l e v i d e n c e , t h e p r o d u c t o f 

m . p . 1 2 0 , 5 ° was a s s i g n e d a n i t r i l e s t r u c t u r e ( X X X ) , and t h e 

p r o d u c t o f m . p . 1 4 5 ° was a s s i g n e d a n i m i n o l a c t o n e s t r u c t u r e 

( X X X I ) . 



1 9 

CN 
H-C-OH H 

H 0 - 6 - H HO-C-H 
H-C-OH H-C 

<JjsNH I 
-C-OH 0 

H-C-OH H-C-OH 
C H 2 0 H C H 2 0 H 

XXX X X X I 

The p r o d u c t s f o r m e d by h y d r o g e n a t i o n o f N - p h e n y l - D -

i d o s a m i n i c a c i d n i t r i l e a p p a r e n t l y d e p e n d on t h e c a t a l y s t 

u s e d . Numerous h y d r o g e n a t i o n e x p e r i m e n t s w e r e p e r f o r m e d ; 

t h e y a l l c a n b e g r o u p e d i n t o f o u r c a t a g o r i e s : p a l l a d i u m 

w i t h a c e t i c a c i d , p l a t i n u m w i t h a c e t i c a c i d , p l a t i n u m w i t h 

h y d r o c h l o r i c a c i d and p a l l a d i u m w i t h h y d r o c h l o r i c a c i d . A 

t y p i c a l r e s u l t w i t h e a c h t y p e i s shown i n T a b l e I I . 

TABLE I I 

Mrnoles o f H y d r o g e n 
iVimoles. C a t a l y s t and u p t a k e p e r mmole 
o f s a m p l e a c i d u s e d o f s a m p l e 

1 . 3 1 Pd /C a c e t i c a c i d 1 . 5 7 

1 . 1 9 P t 0 2 a c e t i c a c i d 5 . 4 7 

2 , 1 0 P t / C h y d r o c h l o r i c 
a c i d 4 . 6 9 

4 2 . 0 1 Pd /C h y d r o c h l o r i c 
a c i d 3 . 2 5 

I t i s e v i d e n t f r o m t h e s e d a t a t h a t p l a t i n u m i s a much 

s t r o n g e r c a t a l y s t f o r r e d u c t i o n . The d e s i r e d r e a c t i o n wou ld 

b e t h e u p t a k e o f t h r e e m o l e s o f h y d r o g e n , f o r m i n g 2 - a m i n o - 2 — 

d e o x y - D - i d o s e , X X X I I , ammonia and c y c l o h e x a n o n e . 
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CN H-C-OH 
C 5 H 5 N H - C - H H n H0N-6-H 

H-6-0H H 2 ° ^H-O-OH 
H0-6-H 3 H 2 HO-C-H 

CH2OH c a t a l y s t CH 20H 

+ N H 3 + C 5 H 1 0 0 

X X X I I 

T h i s a p p e a r s t o b e t h e r e a c t i o n t h a t o c c u r s w i t h p a l l a d i u m 

and d i l u t e h y d r o c h l o r i c a c i d . P a l l a d i u m w i t h a c e t i c a c i d 

p r o b a b l y i s n o t a s v i g o r o u s a r e d u c i n g medium and d o e s n o t 

r e m o v e t h e N - p h e n y l g r o u p b y b r e a k i n g t h e c a r b o n n i t r o g e n 

b o n d , t h e r e f o r e u t i l i z i n g o n l y two m o l e s o f h y d r o g e n . The 

e x p l a n a t i o n f o r t h e r e d u c t i o n u s i n g t h e p l a t i n u m c a t a l y s t 

m i g h t b e t h a t t h e n i t r i l e g r o u p r e a c t s w i t h o n e m o l e o f h y ­

d r o g e n f o l l o w e d b y a c i d h y d r o l y s i s t o g i v e t h e a l d e h y d e and 

a m m o n i a . At t h e same t i m e t h e p h e n y l g r o u p c o u l d b e s a t u ­

r a t e d , c o n s u m i n g t h r e e m o l e s , f o l l o w e d b y a h y d r o g e n o l y s i s 

o f t h e n i t r o g e n c a r b o n b o n d , 

Kuhn (9) (11) r e p o r t s t h a t i f t h e n i t r i l e i s p r e s e n t 

i n s i m i l a r compounds t h e a m i n o s u g a r w i l l b e f o r m e d . H o w e v e r , 

i f t h e i m i n o l a c t o n e i s o m e r was u s e d , t h e p r o d u c t o f r e d u c t i o n 

was t h e amino a c i d . 

I t i s a l s o i n t e r e s t i n g t o n o t e t h a t when a h y d r o g e n -

a t i o n e x p e r i m e n t was p e r f o r m e d on g l u c o s a m i n e h y d r o c h l o r i d e 

w i t h p l a t i n u m o x i d e and f i f t y p e r c e n t a c e t i c a c i d , o n l y 30 

p e r c e n t r e d u c t i o n was n o t e d i n f i f t y h o u r s . T h i s was a 

l i n e a r u p t a k e , s o t h e p o s s i b i l i t y o f r e d u c i n g t h e i d o s a m i n e 

compound wou ld n o t p r o c e e d t o a n y s i g n i f i c a n t e x t e n t . 
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A v a r i e t y o f c o n d i t i o n s w e r e a t t e m p t e d i n t h e h y d r o ­

l y s i s o f N - p h e n y l - D - i d o s a m i n i c a c i d n i t r i l e t o y i e l d N - p h e n y l -

D - i d o s a m i n i c a c i d ( X X X I I I ) . H o w e v e r , no c r y s t a l l i n e p r o d u c t 

o t h e r t h a n ammonium c h l o r i d e was i s o l a t e d . 

CN C 0 2 H 
C6H5-NH-C-H C^HV-NH-C-H 

H-C-OH + H-C-OH 
H0 - 9 - H H 3 ° , HO-C-H +• N H 4 C I 

H-C-OH H-C-OH 
C H 2 0 H fcH20H 

XXVI X X X I I I 

Numerous t i m e s t u d i e s w e r e p e r f o r m e d a t room t e m p e r ­

a t u r e and a t 100° i n a t t e m p t s t o h y d r o l y z e t h i s compound . 

P a p e r c h r o m a t o g r a p h y h a s shown t h a t t h e n i t r i l e r e a c t s immed­

i a t e l y on c o n t a c t w i t h d i l u t e h y d r o c h l o r i c a c i d a t room t e m ­

p e r a t u r e ; more t h a n o n e p r o d u c t i s a l w a y s f o r m e d , a s i n d i c a t ­

ed b y t h e d e v e l o p m e n t o f t h r e e s p o t s . Upon a d d i t i o n o f t h e 

n i t r i l e t o t h e a c i d , a y e l l o w s o l u t i o n f o r m s i m m e d i a t e l y . 

A f t e r a b o u t o n e - h a l f h o u r a t room t e m p e r a t u r e , a p r o d u c t 

s t a r t s t o p r e c i p i t a t e and upon s t a n d i n g , t h e c o l o r o f t h e 

s o l u t i o n d a r k e n s . A t t e m p t e d i s o l a t i o n b y e v a p o r a t i o n i n v a c u o 

o r b y f r e e z e d r y i n g t e c h n i q u e s , f o l l o w e d b y a t t e m p t s t o c r y ­

s t a l l i z e a p r o d u c t f r o m s o l v e n t , h a v e a l l f a i l e d . 
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CHAPTER I V 

EXPERIMENTAL PROCEDURE 

A. A p p a r a t u s and T e c h n i q u e s 

S i l i c i c a c i d a d s o r p t i o n ( 4 6 ) c h r o m a t o g r a p h i c c o l u m n s 

w e r e u s e d o f t e n a s a m e t h o d o f . s e p a r a t i o n and p u r i f i c a t i o n 

o f p r o d u c t s . The u s u a l way o f p r e p a r i n g a c o l u m n I s t o 

s l u r r y a c e t o n e - d r i e d s i l i c i c a c i d i n c h l o r o f o r m u n t i l a 

h o m o g e n e o u s m i x t u r e i s o b t a i n e d . The s l u r r y i s t h e n p o u r e d 

w i t h s t i r r i n g i n t o a c h r o m a t o g r a p h i c c o l u m n and b u b b l e s o f 

a i r a r e r e m o v e d b y s t i r r i n g . The s i l i c i c a c i d i s a l l o w e d t o 

s e t t l e b y g r a v i t y u n t i l a f i r m s u r f a c e i s o b t a i n e d . A t r a n s ­

l u c e n t co lumn o f s i l i c i c a c i d i s o b t a i n e d . 

T h e s a m p l e t h a t i s t o b e c h r o m a t o g r a p h e d i s d i s s o l v e d 

i n a minimum amount o f c h l o r o f o r m and added d r o p w i s e t o t h e 

s u r f a c e o f t h e c o l u m n , f o l l o w e d b y c h l o r o f o r m i n s m a l l p o r ­

t i o n s t o w a s h t h e m a t e r i a l o n t o t h e c o l u m n . The m a t e r i a l 

a d s o r b e d on t h e c o l u m n i s e l u t e d w i t h c h l o r o f o r m c o n t a i n i n g 

i n c r e a s i n g a m o u n t s o f a l c o h o l ; u s u a l l y t e n p e r c e n t a l c o h o l 

i s s u f f i c i e n t t o e l u t e a l l m a t e r i a l s a d s o r b e d on t h e c o l u m n . 

P a p e r c h r o m a t o g r a p h s ( 4 7 ) h a v e b e e n v e r y u s e f u l i n t h e 

p r e s e n t work a s a means o f c h a r a c t e r i z i n g v a r i o u s p r o d u c t s o b ­

t a i n e d . S e v e r a l s o l v e n t m i x t u r e s w e r e u s e d t o i r r i g a t e t h e 

p a p e r c h r o m a t o g r a m s . The f o l l o w i n g m i x t u r e s ( p a r t s b y v o l u m e ) 
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( a n d t h e i r a b b r e v i a t i o n s ) a r e u s e d t h r o u g h o u t t h e t e x t : t -

b u t y l a l c o h o l : a c e t i c a c i d : w a t e r ( 2 : 1 : 1 ) , BAW; n - p r o p y l a l ­

c o h o l : a c e t i c a c i d : w a t e r ( 1 0 : 1 : 9 ) * PAW; e t h y l a c e t a t e : e t h y l 

a l c o h o l : w a t e r ( 6 : 3 : 1 ) * E E W - 1 ; e t h y l a c e t a t e : e t h y l a l c o h o l : 

w a t e r ( 1 5 : 3 : 2 ) , EEW-2; a c e t o n e : e t h y l a l c o h o l : w a t e r ( 8 : 1 : 1 ) , 

AEW; and e t h y l a l c o h o l : c y c l o h e x a n e : w a t e r ( 5 8 5 : 4 0 0 : 1 5 ) , ECW. 

T h r e e s p r a y r e a g e n t s w e r e u s e d t o d e v e l o p t h e p a p e r g r a m s . 

N i n h y d r i n ( 4 7 ) , a 0 . 2 p e r c e n t s o l u t i o n o f n i n h y d r i n ( t r i k e t o -

h y d r i n d e n e h y d r a t e ) i n f i f t y p e r c e n t p y r i d i n e , w h i c h g a v e 

r e d d i s h o r p u r p l e s p o t s on a c o l o r l e s s b a c k g r o u n d upon w a r m i n g . 

T o l l e n ' s r e a g e n t ( 4 7 ) , c o n s i s t i n g o f e q u a l v o l u m e s o f 0 . 1 N 

s i l v e r n i t r a t e and 5 . 0 N ammonium h y d r o x i d e m i x e d i m m e d i a t e l y 

b e f o r e u s i n g , g a v e b l a c k s p o t s on a w h i t i s h b a c k g r o u n d u n l e s s 

h e a t e d . A p e r i o d a t e ( 4 8 ) s p r a y r e a g e n t i s made up i n two p a r t s . 

F i r s t , t h e p a p e r g r a m was s p r a y e d w i t h a s a t u r a t e d a q u e o u s s o ­

l u t i o n o f p o t a s s i u m m e t a p e r i o d a t e and a l l o w e d t o s t a n d a t room 

t e m p e r a t u r e f o r f i v e t o t e n m i n u t e s . I t was t h e n d e v e l o p e d , 

g i v i n g c o l o r l e s s s p o t s on a b l u e b a c k g r o u n d , b y a b e n z i d i n e 

r e a g e n t , made b y m i x i n g t e n v o l u m e s o f 0 . 1 JM^ b e n z i d i n e i n f i f ­

t y p e r c e n t a q u e o u s e t h a n o l w i t h o n e v o l u m e o f 0 . 2 N h y d r o c h ­

l o r i c a c i d and two v o l u m e s o f a c e t o n e . 

T h e a t m o s p h e r i c p r e s s u r e h y d r o g e n a t i o n ( 4 9 ) a p p a r a t u s 

u s e d had a c a p a c i t y o f f i v e h u n d r e d and f i f t y m i l l i l i t e r s o f 

h y d r o g e n . I t c o n t a i n e d a m e r c u r y m a n o m e t e r , an o i l b u r e t t e 

f o r s t o r a g e , and had o u t l e t s t o n i t r o g e n and h y d r o g e n t a n k s . 

T h e e n t i r e s y s t e m c o u l d b e e v a c u a t e d b y a w a t e r a s p i r a t o r , 
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and t h e r e a c t i o n c o u l d b e c o n t i n u a l l y s t i r r e d b y a m a g n e t i c 

s t i r r e r . P l a t i n u m and p a l l a d i u m c a t a l y s t s w e r e u s e d i n e i t h e r 

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

The n i n h y d r i n r e a g e n t was u s e d a s a q u a l i t a t i v e t e s t 

f o r compounds c o n t a i n i n g a n a m i n o g r o u p . A d r o p o f t h e t e s t 

s o l u t i o n was m i x e d w i t h a b o u t 0 . 5 m l . o f t h e n i n h y d r i n r e ­

a g e n t and t h e s o l u t i o n was h e a t e d a t 1 0 0 ° f o r t h r e e m i n u t e s . 

T h e d e v e l o p m e n t o f a p u r p l e c o l o r c o n s t i t u t e d a p o s i t i v e t e s t , 

N e s s l e r ' s r e a g e n t was u s e d t o d e t e c t t h e p r e s e n c e o f ammonia 

o r a n y compound w h i c h would y i e l d ammonia u n d e r t h e c o n d i t ­

i o n s o f t h e t e s t . T h e r e a g e n t (50 ) was p r e p a r e d b y d i s s o l v ­

i n g 1 0 0 g . o f m e r c u r i c i o d i d e , 70 g . o f p o t a s s i u m i o d i d e , and 

1 0 0 g , o f s o d i u m h y d r o x i d e i n w a t e r t o g i v e o n e l i t e r o f s o -

l u t i o n , , A d r o p o f t h e t e s t s o l u t i o n was m i x e d w i t h s e v e r a l 

d r o p s o f t h e r e a g e n t . The i m m e d i a t e a p p e a r a n c e o f a n i n t e n s e 

o r a n g e c o l o r o r an o r a n g e - b r o w n p r e c i p i t a t e c o n s t i t u t e d a p o s ­

i t i v e t e s t . 

I n f r a r e d s p e c t r a w e r e o b t a i n e d u s i n g a P e r k i n E l m e r 

I n f r a c o r d Mode l 1 3 7 . A l l m e a s u r e m e n t s o f o p t i c a l r o t a t i o n 

w e r e o b t a i n e d b y u s i n g a B e l l i n g h a m and S t a n l e y p o l a r i m e t e r . 

M e l t i n g p o i n t s w e r e t a k e n on a K o f l e r m i c r o s c o p e h o t s t a g e 

and a r e u n c o r r e c t e d . 

B e c a u s e o f t h e e x t r e m e t h e r m a l i n s t a b i l i t y o f t h e com­

p o u n d s d e s c r i b e d , e v a p o r a t i o n and d r y i n g t e c h n i q u e s w e r e s u i t ­

a b l y a l t e r e d . A l l e v a p o r a t i o n s w e r e p e r f o r m e d i n v a c u o , t h e 

t e m p e r a t u r e n o t e x c e e d i n g 4 5 ° . A c o n v e n t i o n a l f r e e z e - d r y i n g 
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a p p a r a t u s was u s e d t o e v a p o r a t e t o d r y n e s s a t 0 ° . 

B . S t u d i e s w i t h D - x y l o s y l a m i n e 

Ammonia g a s was p a s s e d t h r o u g h a s t i r r e d m i x t u r e o f 

1 0 . 0 g . o f D - x y l o s e and 7 5 0 . 0 m l , o f a b s o l u t e a l c h o h o l , A 

h o m o g e n e o u s s o l u t i o n was n o t o b t a i n e d , and a f t e r o n e and o n e -

h a l f h o u r s , a p p r o x i m a t e l y 50 n i l . o f l i q u i d ammonia w e r e a d d e d . 

A f t e r o n e and o n e - h a l f h o u r s , t h e m i x t u r e was f i l t e r e d ; 1 , 5 g . 

o f u n r e a c t e d D - x y l o s e (mp. 1 4 3 - 4 ; R f 0 . 7 7 (PAW) w i t h n i n h y d r i n 

and 0 . 7 5 (PAW) w i t h p e r i o d a t e s p r a y ) was o b t a i n e d . 

To t h e c h i l l e d f i l t r a t e was added 4 . 0 m l . o f l i q u i d 

h y d r o g e n c y a n i d e , p r e p a r e d i n t h e c o n v e n t i o n a l way ( 5 1 ) . T h e 

s o l u t i o n was p l a c e d i n an i c e b a t h o v e r n i g h t ; an amorphous gum 

(A) s e p a r a t e d . The s u p e r n a t a n t l i q u i d was d e c a n t e d and t h e 

r e s i d u a l gum was washed w i t h t h r e e 1 0 m l . p o r t i o n s o f a b s o l u t e 

e t h a n o l . The c o m b i n e d s u p e r n a t a n t l i q u i d and w a s h e s w e r e 

e v a p o r t e d t o d r y n e s s i n v a c u o , y i e l d i n g a s e c o n d amorphous gum 

( B ) . 

B o t h gums w e r e a c e t y l a t e d b y a d d i n g t o t h e s o l i d m a t e r ­

i a l 80 ml o f d r y p y r i d i n e , w i t h c o o l i n g t o 0 ° . At t h i s t e m ­

p e r a t u r e , 80 m l . o f a c e t i c a n h y d r i d e w e r e added i n p o r t i o n s 

d u r i n g t e n m i n u t e s . The m i x t u r e was a l l o w e d t o s t a n d a t 0 ° 

f o r t h r e e h o u r s w i t h o c c a s i o n a l v i g o r o u s s h a k i n g and was t h e n 

a l l o w e d t o warm t o room t e m p e r a t u r e . The s o l i d m a t e r i a l d i s ­

s o l v e d c o m p l e t e l y o n l y a f t e r s t a n d i n g s e v e r a l d a y s a t room 

t e m p e r a t u r e . The s o l u t i o n was n e u t r a l i z e d w i t h s o d i u m b i ­

c a r b o n a t e s o l u t i o n and e x t r a c t e d w i t h c h l o r o f o r m . The 
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c h l o r o f o r m s o l u t i o n was e x t r a c t e d w i t h h y d r o c h l o r i c a c i d , 

w a t e r , and t h e n d r i e d w i t h m a g n e s i u m s u l f a t e and e v a p o r a t e d 

t o d r y n e s s . Gum A g a v e 1 6 . 2 g , o f amorphous a c e t y l a t e d p r o ­

d u c t w h i l e gum B g a v e 4 , 0 g . o f amorphous a c e t y l a t e d p r o d u c t . 

B o t h a c e t y l a t e d p r o d u c t s w e r e c h r o m a t o g r a p h e d on s i l i c i c 

a c i d c o l u m n s . A number o f f r a c t i o n s w e r e t a k e n w h i c h y i e l d e d 

o n l y s y r u p s w h i c h c o u l d n o t b e c r y s t a l l i z e d . S e v e r a l o f t h e s e 

f r a c t i o n s w e r e h y d r o l y z e d a t 1 0 0 ° f o r o n e h o u r w i t h 2 N h y ­

d r o c h l o r i c a c i d . I o n e x c h a n g e r e s i n I R - 4 5 (OH") was added t o 

r a i s e t h e pH o f t h e h y d r o l y s i s m i x t u r e t o 5 a t t h e end o f t h e 

r e a c t i o n . The i o n e x c h a n g e r e s i n a b s o r b e d a l l t h e c o l o r p r o ­

d u c e d d u r i n g h y d r o l y s i s . A f t e r r e m o v i n g t h e i o n e x c h a n g e r e s i n 

b y f i l t r a t i o n , t h e f i l t r a t e s w e r e e v a p o r a t e d t o d r y n e s s i n 

v a c u o ; p a p e r c h r o m a t o g r a m s r u n on t h e s e v a r i o u s f r a c t i o n s a l l 

i n d i c a t e d a v e r y c o m p l e x m i x t u r e o f p r o d u c t s p r e s e n t . As many 

a s f o u r s p o t s c o u l d b e l o c a t e d on t h e p a p e r g r a m . 

C. S t u d i e s o f N - B e n z y l - D - x y l o s y l a m i n e 

A m i x t u r e o f 5 . 0 g . o f D - x y l o s e , 1 5 m l . o f a b s o l u t e 

e t h a n o l and 4 m l . o f r e d i s t i l l e d b e n z y l a m i n e was b o i l e d u n d e r 

r e f l u x f o r t w e n t y m i n u t e s . The x y l o s e d i s s o l v e d i n a b o u t t e n 

m i n u t e s and a s t h e r e a c t i o n p r o c e e d e d , t h e c o l o r o f t h e s o l u ­

t i o n b e c a m e d e e p m a r o o n . The s o l u t i o n was a l l o w e d t o c o o l t o 

room t e m p e r a t u r e and was t h e n p l a c e d i n an i c e b a t h f o r t w e l v e 

h o u r s . On c o o l i n g t o 0 ° t h e s o l u t i o n f o r m e d a t h i c k j e l l y , 

w h i c h l i q u i f i e d upon warming t o room t e m p e r a t u r e . T w e n t y 



27 

m i l l i l i t e r s o f r e d i s t i l l e d a b s o l u t e e t h a n o l w e r e added t o t h e 

s o l u t i o n and f i v e v o l u m e s o f e t h e r w e r e a d d e d . A l a r g e q u a n ­

t i t y o f a m o r p h o u s p r o d u c t p r e c i p i t a t e d , w h i c h was c o l l e c t e d 

b y f i l t r a t i o n and washed w i t h s m a l l p o r t i o n s o f c h l o r o f o r m . 

The w h i t e p r o d u c t was r e c r y s t a l l i z e d f r o m f i v e m i l l i l i t e r s 

o f r e d i s t i l l e d a b s o l u t e e t h a n o l and f i f t y m i l l i l i t e r s o f c y ­

c l o h e x a n e . F i n e n e e d l e s w e r e f o r m e d , mp. 8 5 - 8 8 , [f*\j) - 4 4 . 3 

(3 m i n . ) » - 2 3 . 8 ( 4 8 h r s . ) , ( c , 2 . 3 , m e t h a n o l ) . The m a t e r i a l 

showed Rf 0 . 7 3 i n PAW w i t h a p e r i o d a t e s p r a y and 0 . 9 1 (PAW) 

w i t h n i n h y d r i n . 

A s o l u t i o n o f 0 . 8 g . o f N - b e n z y l - D - x y l o s y l a m i n e , 1 0 . 0 

m l . o f a b s o l u t e e t h a n o l and 0 . 5 m l . o f l i q u i d h y d r o g e n c y a n i d e 

was a l l o w e d t o s t a n d a t room t e m p e r a t u r e f o r t w e l v e h o u r s . 

The s o l u t i o n was t h e n c o o l e d i n a n i c e b a t h f o r s e v e r a l d a y s . 

No c r y s t a l l i n e m a t e r i a l c o u l d b e o b t a i n e d ; t h e s o l u t i o n was 

c o n c e n t r a t e d b y d i s t i l l a t i o n i n v a c u o and t h e r e s u l t i n g s y r u p 

a c e t y l a t e d i n t h e u s u a l m a n n e r , y i e l d i n g 2 . 5 g . o f p r o d u c t . 

The p r o d u c t was c h r o m a t o g r a p h e d on a s i l i c i c a c i d c o l u m n made 

f r o m 3 3 . 0 g . o f s i l i c i c a c i d s l u r r i e d w i t h c h l o r o f o r m . C r y ­

s t a l l i n e m a t e r i a l c o u l d n o t b e o b t a i n e d f r o m a n y o f t h e f r a c ­

t i o n s t a k e n . 

D . S t u d i e s w i t h N - P h e n y l - D - x y l o s y l a m i n e 

1 . N - P h e n y l - D - x y l o s y l a m i n e 

A m i x t u r e o f 50 g . o f D - x y l o s e , 3 5 m l . o f r e d i s t i l l e d 

a n i l i n e , and 7 5 0 m l . o f a b s o l u t e e t h a n o l was b o i l e d u n d e r r e ­

f l u x f o r t h r e e h o u r s . C o m p l e t e s o l u t i o n was o b s e r v e d a t t h e 
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end o f t h e f i r s t h o u r o f r e f l u x i n g . The r e a c t i o n s o l u t i o n 

was a l l o w e d t o c o o l t o room t e m p e r a t u r e and a l l o w e d t o s t a n d 

f o r t w e l v e h o u r s . I t was t h e n f i l t e r e d and p l a c e d i n an i c e 

b a t h u n t i l c r y s t a l l i z a t i o n a p p e a r e d t o b e c o m p l e t e . The f i r s t 

c r o p w e i g h e d 29 g , , The f i l t r a t e was e v a p o r a t e d t o o n e - h a l f 

v o l u m e two t i m e s a t 5 0 ° i n v a c u o , and two more c r o p s w e r e i s o ­

l a t e d , 1 7 . 0 g , and 1 3 . 0 g . r e s p e c t i v e l y . E a c h o f t h e t h r e e 

c r o p s was washed two t i m e s w i t h a b s o l u t e e t h a n o l . The t o t a l 

y i e l d o f c r y s t a l l i n e m a t e r i a l was 59 g . ( 7 3 . 0 $ ) m p . , 1 4 0 - 1 ; 

R f 0 . 7 5 (PAW) w i t h n i n h y d r i n and 0 . 7 4 (PAW) w i t h p e r i o d a t e , 

[d]D - 7 0 (3 m i n . ) — > - 2 0 (36 h r s . ) , * ( c , O . 8 5 6 , m e t h a n o l ) . 

2 . A d d i t i o n o f H y d r o g e n C y a n i d e t o N - p h e n y l - D - x y l o s y l a m i n e 

F i f t y - n i n e g r a m s o f N - p h e n y l - D - x y l o s y l a m i n e was d i s ­

s o l v e d i n 1 . 2 1 . o f r e d i s t i l l e d a b s o l u t e e t h a n o l a t 5 0 ° C. 

H y d r o g e n c y a n i d e was p r e p a r e d a s u s u a l , h o w e v e r i t was s o l i d ­

i f i e d i n a t r a p t h a t was c o o l e d t o d r y i c e - a c e t o n e t e m p e r a t u r e . 

The s o l i d h y d r o g e n c y a n i d e was l i q u i f i e d i n a water b a t h and 

t h e n a e r a t e d i n t o t h e r e a c t i o n f l a s k w i t h a s l i g h t amount o f 

h e a t . A g a s d i s p e r s i o n t u b e was u s e d f o r b e t t e r a b s o r p t i o n . 

A minimum o f 7 3 m l . o f l i q u i d h y d r o g e n c y a n i d e was added and 

t h e s o l u t i o n was a l l o w e d t o s t a n d a t room t e m p e r a t u r e f o r 

t w e n t y - f o u r h o u r s . The s o l u t i o n was t h e n p l a c e d i n a n i c e 

b a t h f o r t h i r t y - s i x h o u r s . The f i r s t c r o p was c o l l e c t e d b y 

f i l t r a t i o n a t 0 ° C and washed w i t h c o l d a b s o l u t e e t h a n o l , 

* G . P . E l l i s and J . Honeyman. J . Chem. S o c . 1 4 9 0 , 
( 1 9 5 2 ) , r e p o r t m . p . 1 4 3 - 1 4 4 , M D - 3 4 . 1 — > - £ l . 9 , ( c , 1 . 0 , 
m e t h a n o l ) . 
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w t . , 3 3 g . * m . p , 9 0 ° - 1 1 2 ° , R f 0 . 9 2 (PAW), u s i n g t h e p e r i o d a t e 

s p r a y , \c^\ p - 1 2 7 ( c , 1 . 2 7 m e t h a n o l ) . A s e c o n d c r o p was 

c o l l e c t e d b y f i l t r a t i o n a t 0 ° a f t e r t h e m o t h e r l i q u o r was c o n ­

c e n t r a t e d i n v a c u o t o 3 0 0 - 4 0 0 m l . and washed w i t h c o l d a l c o h o l , 

w t . , 1 1 g . , m. p . 9 0 - 1 0 1 ° , R f 0 . 8 9 (PAW), u s i n g t h e p e r i o d a t e 

s p r a y . 

B o t h o f t h e a b o v e c r o p s w e r e r e c r y s t a l l i z e d f r o m warm 

e t h y l a c e t a t e , y i e l d i n g 28 g . ( A ) , m. p . 1 1 5 - 1 2 0 ° ; R f O.89 

(PAW), u s i n g t h e p e r i o d a t e s p r a y , \pc\ -q - 1 1 3 ( c , 1 . 0 1 e t h a n o l ) 

and 9 , 1 g . ( B ) , m. p . 1 0 0 - 1 1 0 ° R f O.89 (PAW), u s i n g t h e p e r i o ­

d a t e s p r a y , [ ^ ] D - 1 3 2 , ( c , 0 . 9 7 * m e t h a n o l ) . 

P r o d u c t A was d i s s o l v e d i n 2 4 0 m l . o f a b s o l u t e e t h a n o l 

a t 6 0 ° . The s o l u t i o n was a l l o w e d t o c o o l t o room t e m p e r a t u r e . 

T h e p r o d u c t , N - p h e n y l - D - i d o s a m i n i c a c i d n i t r i l e was c o l l e c t e d 

b y f i l t r a t i o n and washed w i t h a l c o h o l , y i e l d i n g 7 . 5 g . > m . p . , 

1 1 8 - 1 1 8 . 5 ° , R f 0 . 8 7 and 0 . 9 2 (PAW), u s i n g t h e p e r i o d a t e s p r a y , 

[ # | D -40 ( c , 0 . 8 6 , m e t h a n o l ) . 

T h i s m a t e r i a l had i n i t i a l l y b e e n r e c r y s t a l l i z e d f r o m 

e t h y l a c e t a t e , b u t was now o n l y s l i g h t l y s o l u b l e . 

The f i l t r a t e f r o m t h e c o l l e c t i o n o f t h e N - p h e n y l - D -

i d o s a m i n i c a c i d n i t r i l e was c o o l e d t o 0 ° ; t h e c r y s t a l l i n e 

m a t e r i a l w h i c h s e p a r a t e d was c o l l e c t e d and w a s h e d w i t h c o l d 

a l c o h o l , y i e l d i n g 1 1 . 5 g . ( C ) , m. p . 9 0 - 1 1 0 ° . The f i l t r a t e 

f r o m t h e c o l l e c t i o n o f p r o d u c t G was e v a p o r a t e d i n v a c u o t o 

o n e - h a l f v o l u m e and 1 , 5 g . o f c r y s t a l l i n e m a t e r i a l , m. p . , 

1 0 6 - 1 1 6 ° , was o b t a i n e d , R f 0 . 9 3 (PAW) w i t h n i n h y d r i n and 0 . 9 4 
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(PAW) w i t h p e r i o d a t e s p r a y . P r o d u c t C was m i x e d w i t h 95 m l . 

a b s o l u t e e t h a n o l a t 7 0 ° and an i n s o l u b l e m a t e r i a l , 1 . 6 g . (D) 

was c o l l e c t e d b y f i l t r a t i o n ; i t showed m . p . 1 3 9 - 1 4 6 ° , Rf 0 . 9 3 

(PAW), u s i n g t h e p e r i o d a t e s p r a y . On c o o l i n g t h e f i l t r a t e t o 

room t e m p e r a t u r e , a c r y s t a l l i n e m a t e r i a l s e p a r a t e d w h i c h was 

c o l l e c t e d b y f i l t r a t i o n and washed w i t h a l c o h o l , w t . , 3 . 3 g . 

( E ) m . p . 7 5 - 9 5 ° , R f 0 . 9 5 (PAW), u s i n g t h e p e r i o d a t e s p r a y , 

C °^1D ~7^> (~> 1 , 2 m e t h a n o l ) . The f i l t r a t e f r o m t h e c o l l e c ­

t i o n o f p r o d u c t E was e v a p o r a t e d t o o n e - h a l f vo lume i n v a c u o , 

and t h e c r y s t a l l i n e m a t e r i a l c o l l e c t e d b y f i l t r a t i o n and w a s h e d 

w i t h a l c o h o l . The y i e l d was 0 . 8 5 g . , ( F ) , m . p . , 1 0 9 - 1 1 0 ° , R f 

0 . 9 3 (PAW), u s i n g t h e p e r i o d a t e s p r a y , M D - 1 2 0 . 7 ( c , 1 . 2 1 , 

m e t h a n o l ) . 

P r o d u c t E was w a s h e d t h r e e t i m e s w i t h a c e t o n e , g i v i n g 

1 . 5 g . o f m a t e r i a l , m . p . 1 3 9 - 1 4 8 ° . P r o d u c t D and E w e r e com­

b i n e d and m i x e d w i t h 300 m l . o f w a t e r a t 8 0 ° : an i n s o l u b l e 

( 0 . 7 1 g . ) was r e m o v e d b y f i l t r a t i o n ; t h e f i l t r a t e was c o o l e d 

s l o w l y t o room t e m p e r a t u r e . P r o d u c t G c r y s t a l l i z e d a s f i n e 

l o n g n e e d l e s and was c o l l e c t e d , w a s h e d w i t h w a t e r , and d r i e d , 

y i e l d i n g 0 . 4 l g . T h i s m a t e r i a l was c r y s t a l l i z e d f r o m h o t 

w a t e r , g i v i n g 0 . 1 5 g . , m . p . 1 2 0 - 1 2 1 ° R f 0 . 9 4 (PAW) w i t h 

p e r i o d a t e s p r a y . 

A n a l : O ^ l h 0 ^ C a l c d . : C, 6 1 . 6 0 ; H, 5 - 9 8 ; N, 1 1 . 9 7 ; 0 , 2 0 . 5 0 
( 2 2 0 ) 

C 1 2 H i 6 0 4 N 2 C a l c d . : C, 5 7 . 2 0 ) H, 6 . 3 6 ; N, 1 1 . 1 0 ; 0 , 2 5 . 4 0 

( 2 5 2 ) 

F o u n d : C, 6 1 . 4 5 ; H, 6 . 1 4 ; N, 1 1 . 2 5 . 
C, 6 1 . 5 i ; H, 5 . 9 5 ; N, 1 1 . 4 9 . 
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3 . C a t a l y t i c H y d r o g e n a t i o n o f N - p h e n y l - D - i d o s a m i n i c A c i d 
N i t r i l e 

T r i a l 1 . - - A s o l u t i o n o f 0 . 3 3 1 4 g . ( 1 . 3 1 m m o l e s . ) o f N - p h e n y l -

D - i d o s a m i n i c a c i d n i t r i l e i n 2 5 m l , o f d i s t i l l e d w a t e r was 

added t o a s u s p e n s i o n o f 0 , 3 g . o f t e n p e r c e n t p a l l a d i u m 

on c a r b o n i n 1 0 m l . o f 0 . 2 N a c e t i c a c i d . T h e m i x t u r e was 

s t i r r e d i n an a t m o s p h e r e o f h y d r o g e n f o r f o u r t e e n h o u r s ; 4 8 . 0 

m l . ( 2 . 0 5 m m o l e s , c o r r e c t e d t o s t a n d a r d c o n d i t i o n s ) o f h y d r o ­

g e n w e r e c o n s u m e d . 

The c a t a l y s t was r e m o v e d b y f i l t r a t i o n and t h e f i l ­

t r a t e was e v a p o r t e d t o a p p r o x i m a t e l y 2 m l . a t 5 0 ° i n v a c u o . 

I o n e x c h a n g e r e s i n I R - 4 5 (OH") was added t o r a i s e t h e p_H t o 

6 . 5 . The r e s i n was f i l t e r e d and t h e f i l t r a t e e v a p o r a t e d a s 

b e f o r e t o d r y n e s s . To i n s u r e c o m p l e t e d r y n e s s , t h e amorphous 

m a t e r i a l t h a t f o r m e d was d i s s o l v e d i n a b s o l u t e e t h a n o l and 

d i s t i l l e d t o d r y n e s s t h r e e t i m e s . I t was t h e n d i s s o l v e d i n 

3 5 n i l . o f d i s t i l l e d w a t e r , f i l t e r e d and p a s s e d o v e r a n I R -

4 5 (CI") c o l u m n . The e l u a t e was e v a p o r a t e d t o d r y n e s s i n t h e 

u s u a l way and d r i e d i n h i g h vacuum f o r f i f t e e n h o u r s . 

T h e w e i g h t o f amorphous m a t e r i a l o b t a i n e d was 0 . 0 7 g . 

and g a v e two s p o t s i n PAW o f R f 0 . 9 3 and 0 . 9 9 when d e v e l o p e d 

w i t h n i n h y d r i n . A u t h e n t i c 2 - a m i n o - 2 - d e o x y - D - g u l o s e showed R f 

0 . 9 4 when r u n on t h e same p a p e r c h r o m a t o g r a m , No c r y s t a l l i n e 

m a t e r i a l c o u l d b e i s o l a t e d . 

T r i a l 2 . — A s o l u t i o n o f 0 . 3 0 0 g . ( 1 . 1 9 m m o l e s . ) N - p h e n y l - D -

i d o s a m i n i c a c i d n i t r i l e i n 25 m l . o f d i s t i l l e d w a t e r was added 
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t o 0 . 2 4 2 g r a m s o f p l a t i n u m o x i d e s u s p e n d e d i n 1 0 m l . o f 0 , 2 

N a c e t i c a c i d . The s u s p e n s i o n was s t i r r e d f o r e i g h t e e n h o u r s 

i n a n a t m o s p h e r e o f h y d r o g e n and consumed 1 4 6 m l . ( 6 . 5 3 m m o l e s . 

c o r r e c t e d t o s t a n d a r d c o n d i t i o n s ) o f h y d r o g e n . The same m e t ­

hod a s i n T r i a l One was u s e d t o i s o l a t e t h e p r o d u c t ; a m o r ­

p h o u s m a t e r i a l t h a t w e i g h e d 0 . 1 6 g . was o b t a i n e d . The p r o ­

d u c t showed two s p o t s on p a p e r g r a m s i n PAW, R f 0 . 9 3 and O . 9 8 , 

when d e v e l o p e d w i t h n i n h y d r i n . No c r y s t a l l i n e m a t e r i a l c o u l d 

b e i s o l a t e d . 

T r i a l 3 . — A s o l u t i o n o f 0 . 5 3 0 g . ( 2 . 1 m m o l e s . , c o r r e c t e d t o 

s t a n d a r d c o n d i t i o n s ) N - p h e n y l - D - i d o s a m i n i c a c i d n i t r i l e i n 

2 5 m l . o f d i s t i l l e d w a t e r was added t o a s u s p e n s i o n o f 1 , 0 7 

g . o f f i v e p e r c e n t p l a t i n u m o n c a r b o n i n 1 0 m l . o f 0 . 5 N 

h y d r o c h l o r i c a c i d . The m i x t u r e was s t i r r e d i n an a t m o s p h e r e 

o f h y d r o g e n f o r two h o u r s ; 2 2 1 m l . ( 1 . 0 7 m m o l e s . , c o r r e c t e d 

t o s t a n d a r d c o n d i t i o n s ) of h y d r o g e n w e r e c o n s u m e d . 

T h e c a t a l y s t was r e m o v e d b y f i l t r a t i o n and t h e f i l ­

t r a t e was p l a c e d on t h e f r e e z e d r y i n g a p p a r a t u s and e v a p o ­

r a t e d t o a p p r o x i m a t e l y o n e m i l l i l i t e r . One m i l l i l i t e r o f 

d i s t i l l e d w a t e r and 1 3 m l . r e d i s t i l l e d m e t h a n o l w e r e a d d e d . 

B y a d d i t i o n o f a c e t o n e , 50 mg. o f ammonium c h l o r i d e was p r e ­

c i p i t a t e d and r e m o v e d f r o m s o l u t i o n b y c e n t r i f u g a t i o n and d e -

c a n t a t i o n . The s o l u t i o n was e v a p o r a t e d t o d r y n e s s , g i v i n g 

a s e m i - c r y s t a l l i n e p r o d u c t w e i g h i n g 0 . 3 3 8 g . The p a p e r g r a m s 

w e r e v e r y c o m p l i c a t e d . 
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T r i a l 4 . - - A s o l u t i o n o f O . 5 0 6 g . ( 2 . 0 1 m m o l e s . ) N - p h e n y l - D -

i d o s a m i n i c a c i d n i t r i l e i n 2 5 m l . o f d i s t i l l e d w a t e r was added 

t o 1 . 0 1 5 g . o f p a l l a d i u m o n c a r b o n ( f i v e p e r c e n t ) s u s p e n d e d 

i n 1 0 m l . o f 0 . 5 N h y d r o c h l o r i c a c i d . The s u s p e n s i o n was 

s t i r r e d f o r f i v e h o u r s i n an a t m o s p h e r e o f h y d r o g e n and c o n ­

sumed 1 4 6 m l . ( 6 . 5 3 m m o l e s . , c o r r e c t e d t o s t a n d a r d c o n d i t i o n s ) 

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

p e r f o r m e d i n t h e same way a s i n T r i a l T h r e e and y i e l d e d O . 3 8 5 

g r a m s o f a s e m i - c r y s t a l l i n e p r o d u c t . The p a p e r g r a m s r u n o n 

t h i s m a t e r i a l w e r e a l s o v e r y c o m p l i c a t e d . I n PAW, t h e R f 

( n i n h y d r i n ) w e r e 0 . 6 0 , 0 . 7 1 , 0 . 8 0 , 0 . 9 0 and ( p e r i o d a t e ) 0 , 5 9 

and 0 , 7 2 . 

E . H y d r o l y s i s o f N - p h e n y l - D - i d o s a m i n i c A c i d N i t r i l e 

T r i a l 1 . — A s o l u t i o n o f 0 . 2 8 4 6 g . o f N - p h e n y l - D - i d o s a m i n i c 

a c i d n i t r i l e i n 25 m l , o f 2 N h y d r o c h l o r i c a c i d was h e a t e d 

on a s t e a m b a t h f o r f o u r h o u r s . S a m p l e s (5 m l . ) w e r e r e ­

moved e v e r y h o u r and n e u t r a l i z e d w i t h I R - 4 5 (OH""). A f t e r r e ­

m o v a l o f t h e i o n e x c h a n g e r e s i n b y f i l t r a t i o n , e a c h f i l t r a t e 

was e v a p o r a t e d t o d r y n e s s i n v a c u o . A l l s a m p l e s w e r e c h r o -

m a t o g r a p h e d and g a v e c o m p l i c a t e d p a t t e r n s ( p e r i o d a t e s p r a y ) . 

T h e o n e - h o u r s a m p l e showed (BAW) R f O . 8 3 * and (PAW), R£>0.76, 

O . 6 3 and 0 . 5 5 ; t w o - h o u r (BAW), R f .86 and (PAW), O . 7 6 , O . 6 3 

and 0 . 5 5 ; t h r e e - h o u r (BAW), R f O . 8 5 and (PAW), O . 7 6 , 0 . 6 3 and 

and 0 . 5 5 ; f o u r - h o u r (BAW), 0 . 8 4 and (PAW), O . 7 6 , O . 6 3 and 

0 . 5 5 . 
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T r i a l 2 . - - A s o l u t i o n o f 0 . 3 5 3 g. o f N - p h e n y l - D - i d o s a m i n i c a c i d 

n i t r i l e i n 30 m l . o f 2 N HC1 was a l l o w e d t o s t a n d a t room t e m ­

p e r a t u r e . S a m p l e s w e r e w i t h d r a w n e v e r y f e w h o u r s f o r f i f t y -

s i x h o u r s and d r i e d a s i n T r i a l O n e . T h e R f o f t h e o r i g i n a l 

n i t r i l e (BAW) w i t h a n i n h y d r i n s p r a y was 0 . 9 2 , A l l t h e h y ­

d r o l y s i s f r a c t i o n s i n c l u d i n g t h e f i r s t ( o n e h o u r ) w e r e c o m ­

p l i c a t e d , b u t v e r y s i m i l a r . T h e r e was no s p o t w i t h an R f 

v a l u e g r e a t e r t h a n 0 . 7 0 ; a c r y s t a l l i n e p r o d u c t c o u l d n o t b e 

o b t a i n e d f r o m t h e f r a c t i o n s . 

T r i a l 3 » — A s o l u t i o n o f 0 . 5 H 6 g . o f N - p h e n y l - D - i d o s a m i n i c 

a c i d n i t r i l e i n 30 m l . o f 2 N h y d r o c h l o r i c a c i d was a l l o w e d 

t o s t a n d f o r t w e l v e h o u r s a t room t e m p e r a t u r e . I t was p l a c e d 

o n t h e f r e e z e d r y a p p a r a t u s and t a k e n t o c o m p l e t e d r y n e s s . T e n 

m i l l i l i t e r s o f a b s o l u t e e t h a n o l was added t o t h e p r o d u c t . The 

p r e c i p i t a t e o f ammonium c h l o r i d e (50 m g . ) was r e m o v e d b y f i l ­

t r a t i o n . The f i l t r a t e was t a k e n t o d r y n e s s and 0 . 3 g . o f a n 

amorphous p r o d u c t was o b t a i n e d t h a t c o u l d n o t b e c r y s t a l l i z e d 

b y c o n v e n t i o n a l s o l v e n t e x t r a c t i o n m e t h o d s . 
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SUMMARY 

A t t e m p t s t o s y n t h e s i z e D - i d o s a m i n e and D - i d o s a m i n i c 

a c i d b y a r e a c t i o n b e t w e e n l i q u i d , ammonia and D - x y l o s e , 

f o l l o w e d b y t r e a t m e n t w i t h l i q u i d h y d r o g e n c y a n i d e w e r e u n ­

s u c c e s s f u l . 

N - b e n z y l - D - x y l o s y l a m i n e , an u n r e p o r t e d compound h e r e ­

t o f o r e , was i s o l a t e d f r o m t h e r e a c t i o n o f b e n z y l a m i n e w i t h 

D - x y l o s e . Upon a d d i t i o n o f h y d r o g e n c y a n i d e t o N - b e n z y l - D -

x y l o s y l a m i n e , no c r y s t a l l i n e p r o d u c t c o u l d b e i s o l a t e d . 

A n i l i n e was r e a c t e d w i t h D - x y l o s e i n t h e p r e p a r a t i o n 

o f N - p h e n y l - D - x y l o s y l a m i n e . T h i s compound was c o n d e n s e d w i t h 

g a s e o u s h y d r o g e n c y a n i d e , g i v i n g N - p h e n y l - D - i d o s a m i n i c a c i d 

n i t r i l e and a s m a l l amount o f a compound C12H14O3N2* t h e 

s t r u c t u r e o f w h i c h h a s b e e n p o s t u l a t e d t o b e 3 * 6 - a n h y d r o -

N - p h e n y l - D - i d o s a m i n i c - ^ - i m i n o l a c t o n e . 

E x p e r i m e n t s r e l a t i n g t o t h e s e m i - r e d u c t i o n o f N - p h e n y l -

D - i d o s a m i n i c a c i d n i t r i l e b y c a t a l y t i c h y d r o g e n a t i o n w e r e s t u d ­

i e d i n an a t t e m p t t o s y n t h e s i s c r y s t a l l i n e 2 - a m i n o - 2 - d e o x y - D -

i d o s e . 

H y d r o l y t i c c o n d i t i o n s f o r t h e c o n v e r s i o n o f N - p h e n y l - D -

i d o s a m i n i c a c i d n i t r i l e t o N - p h e n y l - D - i d o s a m i n i c a c i d h a v e b e e n 

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