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The oxazoline de r iva t ives  of ca rbohydra tes  a r e  widely used as glycosylat ing agents in the s t e reospec i f i c  
synthes is  of 1 ,2 - t r ans -g lycosamin ides  [ t, 2]. Of the two approaches  to the synthes is  of g lyco-oxazol ines  the 
f i r s t  cons is t s  in the cycl iza t ion  of g lycosaminyl  ch lor ides  by t r e a t m e n t  with e i ther  halide ions a n d b a s e s  [3] or 
s i l v e r  sa l t s  and ba se s  [4].  A disadvantage of this method is the need of synthes iz ing the g lycosyl  chlor ides ,  
which a re  obtained under  s t rongly  acid conditions (HC1 in acetyl  ch lor ide) ,  which in the case  of o l igosaccha-  
r ides  can lead to a pa r t i a l  des t ruc t ion  [5],  and in the case  of ac id- lab i le  o l igosacchar ides ,  also to a comple te  
des t ruc t ion  of the glycoside l inkages.  The o ther  method includes the reac t ion  of the 1 , 2 - t r an s - ace t a t e s  of 
aminosuga r s  with Lewis acids ,  usually with FeC13 [6],  and its range  of applicat ion is l imi ted  to s eve ra l  ava i l -  
able 1 , 2 - t r a n s - a c e t a t e s  of monosacchar ides  and of one d i sacchar ide  [7l .  

A new genera l  method is p roposed  in the p r e s e n t  p a p e r  for  the synthes is  of the oxazoline de r iva t ives  of 
ca rbohydra t e s ,  which excludes c leavage of the g lycoside  l inkages (when applied to o l igosaceha r ides ) ,  and ap- 
pa ren t ly  also a s s u r e s  re tent ion of p rac t i ca l ly  all of the p ro tec t ive  groupings.  The method cons i s t s  in conver t -  
ing the p e r a c e t a t e s  of aminosugars  (e i ther  pure  or  as a mix tu re  of the anomer s )  by t r ea tmen t  with tt4N 2 �9 AcOtI 
in DMF [8] to the pa r t i a l  ace ta tes  with a f r ee  hemiace ta l  hydroxyl,  which without puri f icat ion a re  t r ea ted  with 
mesy l  chlor ide  in the p r e s e n c e  of sym-col ! id ine .  

_ o  - 

Oac 0~i ~c~ 

NHAc NttAe [._ NHAe NHA~ 

X ~ O M s  or Cl [tI3 

The hemiace ta l  hydroxyl  was f reed  by heating at 20-50~ for  1-2 h. In the case  of the o l igosacchar ides  
the reac t ion  mix tu re  was then diluted with CHC13 and washed with water;  the yield of the p roduc t  was p r a c -  
t ical ly  quanti tat ive.  In the case  of the monosaccha r ides  the deacetyla t ion produc t  is read i ly  soluble in the 
aqueous phase  and consequently the DMF was dist i l led off f i r s t ,  a f t e r  which the mix tu re  was diluted with CHCt 3 
and washed with sa tu ra ted  NaC1 solution; here  the yield is 85-95~.  The obtained compounds with a f r ee  hemi -  
aeetal  hydroxyl  were  t r ea ted  with 1-1.2 equiv, of MsC1 and 2-2.5 equiv, of sym-co l l id ine  in CHzCI 2 under  an-  
hydrous conditions at 0-20 ~ for  24-48 h. The yie lds  of the oxazoline de r iva t ives  of the monosaccha r ides  in the 
l as t  step a r e  75-80%, and ove r  90% for  the oxazol ines  of the o l igosacchar ides .  

In this mann e r  were  obtained the oxazoline de r iva t i ve s  of N - a c e t y l - D - g l u c o s a m i n e  (Ia) ,  N - a c e t y l - D -  
ga l ac tosamine  (Fo), N-aee ty l l ae tosamine  (IIa) and its (1 ~ 3) i s o m e r  (IIb),  and also the de te rminan t  t r i s a c -  
char ide  group of blood Le a (HI).  (see Scheme on following page) .  

The IR spec t r a  of the obtained ( I ) - ( I I I )  have a band at 1670 cm -~ (C = N )  and lack  the absorp t ion  band of 
the amide group.  

EXPERIMENTAL 

The opt ical  ro ta t ions  were  m e a s u r e d  on a P e r k i n - E l m e r  141 p o l a r i m e t e r  in CHC13 solution (C 1). The 
TLC was run on Silufol UV-254 pla tes  (Chemapol,  Czechos lovakia) .  The IR s p e c t r a  were  taken on a UR-20 in- 
s t rument .  The solvents  were  r emoved  in vacuo at 35-40~ 

2 - M e t h y l - ( 3 , 4 , 6 - t r i - O - a c e t y l - l , 2 - d i d e s o x y -  ~ - D - g l u c o p y r a n o ) [ 2 , 1 - d ] - 2 - o x a z o l i n e  (In).  N-Ace ty l -D -g lu -  
cosamine  (1 mmele )  was acetyla ted  with an A c 2 0 - p y r i d i n e  mix tu re  in the usual  manner ,  the reagen ts  were  
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dis t i l led off, the res idue  was d isso lved  in 20 ml  of DMF, a f t e r  which 1.1 mrnoles  of H4N 2. AcOH was added and 
the mix tu re  was s t i r r e d  until solution was comple te  and then for  another  1-2 h (checked by TLC), the DMF was 
evapora ted ,  and the res idue  was dissolved in 100 rnl of CItCI~, washed with sa tu ra ted  NaC1 solution, and dried 
o v e r  MgSO 4. The solution was evapora ted ,  the res idue  was dissolved in 20 ml  of CH2C12, and 1.2 rnmoles  of 
MsC1 and 2.5 rnrnoles of sym-co l l id ine  were  added. Af te r  24 h the solution was diluted with 100 rnl of CH2C12, 
washed with NaHCO 3 solution, then with said.  NaC1 solution containing 5% of AcOH, again with NaHCO 3 solu-  
tion, d r ied  o v e r  MgSO4, and evapora ted  to d ryness .  We obtained (Ia) as a co lo r l e s s  s y r u p i n  7570 yield, 
[ ~ 1 ~ +  11 ~ (of. [3, 4]). 

2_-_Methyl-[ 4, 6 - d i - O - a e e t y j -  3-O-(2,  3, 4 , 6 - t e t r a - O - a c e t y l - f i - D - g a l a c t o p y r a n o s y l )  - 1, 2 -d idesoxy-  a - D -  
g lucopy rano ] [2 ,1 -d ] -2 -oxazo l ine  (IIb).  As desc r ibed  above, 0.5 m m o l e  of 2 - a c e t a m i d o - 3 - O - ( p - D - g a l a c t o p y -  
r a n o s y l ) - 2 - d e s o x y - D - g l u c o s e  [9] was acetyla ted  and then t r ea ted  with 0.6 mrnole of H4N 2-AcOII.  The solution 
was diluted with 50 ml  of CHC13, washed with water ,  evaporated,  and the res idue  was dis t i l led off with toluene. 
The res idue  was d isso lved  in 10 ml of CH2C12 and then 0.6 rnmole of MsC1 and 1.25 m m o l e s  of sym-eol l id ine  
were  added to the solution. Af ter  48 h the mix tu re  was diluted with 50 ml  of CHCI3, washed in success ion  with 
NaHCO 3 solution, 5% AcOH solution, and NalICO3 solution, dr ied ove r  MgSO4, and evapora ted  to dryness .  We 
obtained (IIb) as an amorphous  product  in 87% yield, [ a ] ~  ~ 6 ~ (cf. [7]). 

In a s i m i l a r  m anne r  were  obtained: 2-methyl - (3 ,4 ,  6 - t r i - O - a e e t y l -  1 ,2-didesoxy-  a - D - g a l a c t o p y r a n o  )- 
[ 2 ,1 -d ] -2 -oxazo l ine  ([b) in 807c yield f r o m  N - a c e t y l - D - g a l a c t o s a m i n e ,  [ a  ]~  + 80 ~ (cf. [10]); 2-methyl - [3 ,  6- 
d i - O - a c e t y l - 4 -  O-( 2, 3, 4, 6 - t e t r a - O - a c  e ty l - f l -D-ga lac topyranosy l )  - 1, 2 -d idesoxy-  a -D-g lucopyrano  ] [ 2,1-d ] - 2- 
oxazoline (IIa) in 8a70 yield f r o m  N-ace ty l l ac to samine  [a]2~ + 35 ~ (cf. [111); 2 -me thy l - [6 -O-ace ty l -3 -O- (2 ,3 ,  
4, 6 - t e t r a - O - a c  e ty l -  f l -D-ga lac topyrano  syl)  - 4-O-(2,  3, 4- t r i - O - a c e t y l -  a - L ' f u c o p y r a n o s y l  ) - 1, 2 -d idesoxy-  a - D -  
g lucopyrano]  [2 ,1 -d ] -2 -oxazo l ine  (III) as a syrup,  in 82% yield,  [ a ] ~ -  31 ~ f r o m  2 - a c e t a m i d o - 2 - d e s o x y - 3 -  
O- ( f i -D-ga lac topyranosy l )  - 4 - 0 -  ( a - L - f u c o p y r a n o s y l )  - D - g l u c o s e  [ 12]. 

C O N C L U S I O N S  

A convenient  method was p roposed  fo r  the synthes is  of oxazoline de r iva t ives  of mono-  and o l igosaccha-  
r ides  in high yie lds  and under  mild conditions,  which exclude the des t ruc t ion  of the glycoside l inkage in the 
o l igosaechar ides .  
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