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Epi merixation of N-acetyl -~a|a~osarni t .  ~ 

to N-acety|-D-talosamine 

~t ..~_~ r e p o r t e d  r ecen t ly  t h a t  N-ace ty l -D-g lucosamine  (z -ace tamido-z -deoxy-D-  
gn~cose) was  ep imer i zed  in a q u e o u s  a lka l ine  so lu t ion  t o  N - a c e t y l - D - m a n n o s a m i n e  
( (2-aee tamido-z-deoxy-D-mannose)  ~,'-'. The  p r e s e n t  p a p e r  r epor t s  t h a t  N - a c e t y l -  
:~-galaetosamine (2 -ace t amido-z -deoxy-n -ga l ac tose )  is also ep imer i zed  u n d e r  s imi lar  
¢~m~ltiations to N - a c e t y I - n - t a l o s a m i n e  ( z -ace tamido-2 -deoxy-o- t a lose ) .  This  a m i n o s u g a r  

Lsolated f rom t h e  h y d r o l y s a t e s  of chondro i t in - su l fu r i c  acid 3. Chemica l  syn thes i s  
~1[ ~>-talosamine was  ach ieved  b y  the  c y a n o h v d r i n  t e c h n i q u e  f rom n - l y x o s y l a m i n e  4, 

~m,inat ion fol lowed by  conf igura t iona l  t r a n s f o r m a t i o n  of D-galactose ~. P a p e r -  
¢ ~ - o m a t o g r a p h i c  ev idence  of t h e  e p i m e r i z a t i o n  of N - a c e t y l - D - g a l a c t o s a m i n e  was  re- 
W~rttedi 7 whi le  our  w o r k  was  in progress ,  a n d  conclus ive  ev idence  has  now been  ob- 
t ~ e d  b y  t h e  i so la t ion  a n d  c h a r a c t e r i z a t i o n  of t he  c o n v e r t e d  a m i n o s u g a r .  

I n  t h e  s tud ies  on the  e p i m e r i z a t i o n  of N - a c e t y l - o - g l u c o s a m i n e  s, it  was  shown 
flialt ~ ' -acetyl-D-aTtannosamine fo rmed  was m~re  soluble  in cold e t h a n o l  t h a n  N - a c e t y l -  
a>-~Jt~eosamine a n d  t h a t  t h e  fo rmer  a m i n o s u g a r  f o rmed  more  r ead i ly  t h e  pheny l -  
h~-dJrazone t h a n  d id  t h e  l a t t e r .  N - A c e t y l - D - t a l o s a m i n e  was  s imi la r ly  s e p a r a t e d  f rom 
~ ' -~¢e ty l -D-ga lac tosamine  b y  us ing  the  d i f ferent  so lub i l i ty  in alcohol,  bu t  it was  
~ t a i ~ e d .  on ly  as  a hygroscop ic  ma te r i a l .  KUHN AND FISCHER 4 also r e p o r t e d  N - a c e t y l -  
D- ta tosamine  as a hygroscop ic  s u b s t a n c e  I t  was  c h a r a c t e r i z e d  as  t he  c rys ta l l ine  
l l e n y l ~ y d r a z o n e  which  was  fo rmed  m o r e  readi ly  t h a n  f rom N-ace ty l -D-ga lac to -  
$mmixle. H y d r o l y s i s  of t he  N - a c e t y l - n - t a l o s a m i n e  w i t h  dil. HC1 p r o d u c e d  the  k n o w n  
~ - ~ n e  h y d r o c h l o r i d e  *. 

e p i m e r i z a t i o n  was  ca r r i ed  ou t  a t  p H  I O - I I .  P a p e r - c h r o m a t o g r a p h i c  exami -  
nadtio,n i n d i c a t e d  t h a t  this  p H  was  the  bes t  for the  f o r m a t i o n  of N - a c e t y l - o - t a l o s a m i n e .  
.At p i t  8 -9 ,  t h e r e  was  l i t t le  f o r m a t i o n  of N-ace ty l -D- t a lo samine ,  a n d  N - a c e t y l -  
t ~ L ~ e t o s . a m i n e  r e m a i n e d  la rge ly  tmchanged ,  while a t  p H  12-14  an  add i t i ona l  sub-  

w a s  fo rmed.  I t  m i g r a t e d  more  r a p i d l y  t h a n  t h e  t w o  N - a c e t y l h e x o s a m i n e s .  
,~ ' -Acetyl- r~-galactosamine 9 (I 5 g) was  t r e a t e d  w i t h  4 ° m l  of dil. N a O H  (pH IX) 

ffo~ 3; d a y s  a t  r o o m  t e m p e r a t u r e .  Af te r  pas s ing  t h r o u g h  a c o l u m n  of A m b e r l i t e  IR-IZO 
((H ÷ i~rm~ a n d  a c o l u m n  of A m b e r l i t e  I R-4B ( O H -  form),  t h e  r e a c t i o n  so lu t ion  was  
¢¢meet~trated t o  a s y r u p  wh ich  was  d i sso lved  in a m i x t u r e  of 15 ml each  of m e t h a n o l  
~mt  e ~ o l .  Addit i ,  n of e thy l  - c e t a t e  to  a s l ight  t u r b i d i t y  a n d  keeph~g the  m i x t u r e  
in  ~ r e f r i ge ra to r  s e p a r a t e d  12 g of t he  u n c h a n g e d  N-ace ty l -D-ga l ac to samine .  Af t e r  
¢~neetI~rat ion of t h e  f i l t ra te  a s y r u p  r e m a i n e d  wh ich  c o n t a i n e d  a lmos t  pu re  N-ace ty l -  
D- ta losamine  acco rd ing  to  p a p e r  c h r o m a t o g r a p h y ;  it was  p r e c i p i t a t e d  as a hygroscop ic  
$~mrder f r o m  e t h a n o l  w i t h  e ther .  ~ .  o ~--- - - 4  '~ (c, I.O %/ in  wate r ) .  

T i m  s y r u p y  N-ace ty l -D- t a lo samJne  (I g) was  d i s so lved  in I ml  of w a t e r  a n d  to  
l t ~  w e r e  a d d e d  0.5 g of p h e n y ! h y d r a z i n e  and  o.25 g of ace t ic  acid.  Af t e r  keep ing  
t h e  mLx-tttre a t  r o o m  t e m p e r a t u r e  for 6 tt a c rys ta l l ine  m a t t e r  s e p a r a t e d  wh ich  was  
~ e ¢ t ,  a f t e r  s t a n d i n g  ove rn igh t ,  b v  f i l t ra t ion" t h e  y.,eld was  1.5 g. I t  was  d issolved 

26~ mI  of wa te r ,  decolor ized  ~ i t h  charcoal ,  c o n c e n t r a t e d  to  a b o u t  5 ml  a n d  kep t  
a r e f r i ge ra to r  for c rys ta l l i za t ion .  T h e  rec rys ta l l i za t ion  wan r e p e a t e d  once  more  a n d  

fmaI  crsy-stals were  w a s h e d  w i t h  a l i t t le  cold m e t h a n o l  a n d  d r i ed ;  t he  3deld was  
~ m g ;  m.p .  I96° ,  [~]D = ~ I 6  ° --> + 5  °0 (c, Z.O% in water ) .  [Calc. for C~,H,xNzO ~" 
C~ 54.o,x ; H,  6 .8o;  N, z3.5o. F o u n d  : C, 53.9 o ; H,  7.oz ; N, z3.48 %.]  
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U n d e r  s imi lar  r eac t ion  condi t ions ,  N-ace ty l -D-ga l ac to samine  [ t t h m ~ _ . t l ~ . 5 ~ n e  
was no t  ob ta ined ,  b u t  ref luxing ;'~,2 g of N-ace ty l -D-ga lac tosanf ine ,  rr.~5..~¢/lL-ii~n~t- 
h y d r a z i n e  a n d  I g of acet ic  ac id  in  2o a~xl of m e t h a n o l  for z h, exm~p~fi,r,~. ,~f( r.,he 
so lvent ,  t r e a t m e n t  w i th  e t h e r  and r ec rys t a l l i za t ion  f rom ho t  ethancil~m~er~eW_,',,m'.:, i- 
h y d r a z o n e  in a y ie ld  of i .  5 g;  m. p. I6O-162 °, [c,~r) ~--- + 5 9 "  (c, :x.o %,.in~a~:m~,~. - "  ' . . _ (,_~t~ti ~. 

for C14H21NaOs" C, 5 4 . o i ;  H,  6.80; N, I3 .5o.  Found"  C, 5 4 . i 6 ;  H , , 6 ~ O ~ ; ~ ,  ~,-~:'*~:. : 
T h e  s i rupy  N - a c e t y l - D - t a l o s a m i n e  p r e p a r e d  f rom N - a c e t # ~ ~ m m l i n e  

(I5 g) was  h y d r o l y z e d  in o. 5 N HC1 for 6 h on a bo i l i ng -wa te r  ba~h~antltflimti~. 0[taoL~, ~ 
sa te  e v a p o r a t e d  to  a smal l  vo lume .  I t  was  app l ied  to  a c o l m n n  :(2o .~ ~m0 n m 0 ) o f  
D o w e x  s o w  X8 (H + form) a n d  e lu t cd  w i t h  o.33 N HCI. The  f r a c t i o n s  ~ t t i i ~  w~r,e 
pos i t ive  to  t h e  ELSON--MORGAN reac t ion  ~° were  c o m b i n e d  a n d  evapora t~ t~vd t r3m~ss~  
The  res idue  was  d i s so lved  in IO ml  of w a t e r  a n d  aga in  appl ie t l  ~to ~ , ~ d l m l m  ((m, < 
400 m m )  of D o w e x  5 o W  X8  (H + form) a n d  e lu t ed  s imilar ly .  T h e  ~-a~lii~m~ l ~ ~ e  
to the  ELSON--MORGAN reac t ion  were  aga in  combined ,  concentrated~mI{t~tt t tm~]]and~ 
e thy l  a c e t a t e  were  a d d e d  to  t h e  res idue  un t i l  a t u r b i d i t y  was  obta ine t l .  ~ ~ n ~  
in a re f r igera tor ,  D- ta losamine  h y d r o c h l o r i d e  was  o b t a i n e d  in c r 3 ~ l ! ! i ~ e  ~ r m  i~, a, 
yield of 460 mg.  I t  was  r e p e a t e d l y  rec rys ta l l i zed  f r o m  a mix' tu~e ,~ff ~ttttxm~|l andl 
m e t h a n o l  by  carefu l  a d d i t i o n  ot' e t h y l  ace t a t e .  T h e  final p r o d u c t  ((,3kiellfl ,-,~ m ~ ) ~ e  
a single spot  in p a p e r - c h r o m a t o g r a p h i c  a s say  n.  I t  h a d  m.p .  x - S x - ~  ° (0tim~rrrL~)),~ad~ 
l a i d  = - - 5 . 0  ° (c, ~.O % in wa te r ) .  [Calc. for C~HIsNO ~. HCI" C, 33~t.~:;lIB~,0B.~g~:~-'~K,8,5o: 
F o u n d "  C, 33.84;  H,  6 .62;  N,  6 . I3  %. ] 

KUHN ~,~D FISCHER 4 r e p o r t e d  for t h i s  c o m p o u n d  m.p .  x-~d~x~x-~ ~ ~ (0[h~uath~))and~ 
l a i d  = ~* 3.4 ° --~ - - 5 . 7  °. T h e  i n f r a r ed  s p e c t r u m  of our  p r o d u c t . w a s i i t t e m ~ r ~ ] ~ t ~ a ~  
of D- ta losamine  h y d r o c h l o r i d e  s y n t h e s i z e d  a n d  supp l i ed  b y  ~ .  [ K ~ .  I M ~ t m t L ~  
t h a t  an  a b s o r p t i o n  a t  1485 c m  -1 in the  s p e c t r u m  of D- ta losamine  i l ~ y & - m ~ i m i i ~ a ~  
cha rac te r i s t i c  of th is  a m i n o s u g a r ,  be ing  a b s e n t  f rom t h a t  of *.he ~ . , ~ , ; l , , , ; i r , ~  o~ 
, - g a l a c t o s a m i n e ,  D-g lucosamine  a n d  D - m a n n o s a m i n e .  

W e  are  g r e a t l y  i n d e b t e d  to  Dr.  KUHN for his  gene rous  g i f t  c f f ! ~ , M l ~ t t ~ l ~ - -  
chlor ide ,  a n d  we wish  to  t h a n k  Dr.  K. ONODERA a n d  Dr.  S. KI~AoK~t f f  tK~ritt~ ~Tniv 
ve r s i t y  for t he i r  adv ice  a n d  e n c o u r a g e m e n t .  
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