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A b s t r a c t -  S y n t h e s i s  o f  m e t h y l  2,3,4,6-tetra-0-acetyl-I-thio- 

W - D - g a l a c t o p y r a n o s i d e  and  i t s  B - a n o m e r  ( 2  and  9 )  f r o m  t h e  

2 , 3 , 4 , 6 - t e t r a - 0 - a c e t y l -  d - ) - g a l a c t a p y r a n o s y l  b r o r n l d e  v i a  t h e  i s o  

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

p r o p o r t i o n  o f  t h e  o( -anamer .  O e a c e t y l a t i o n  o f  ( 2  and  $ 1  w i t h  

s o d i u m  m e t h o x i d e  y i e l d e d  2 and  6 r e s p e c t i v e l y .  C o n v e r s i o n  o f  ( 6 )  
- 

i n t o  t h e  c o r r e s p o n d i n g  ? , 4 - l s o p r o p y l i d e n e  d e r i v a t i v e  ( 2 )  f o l l o w e d  . 

b y  o x i d a t i o n  w i t h  C o l l l n  r e a g e n t  gaue t h e  a l d e h y d o - s u g a r  ( 8 )  

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

y i e l d  t o  t h e  I - u n s a t u r a t e d  b r o m o - s u g a r  ( 9 ) .  

The t o t a l  s y n t h e s i s  o f  m e t h y l  o( - t h l o l i n c o s a m ~ n i d e  ( I ) ,  t h e  s u g a r  m o l e t y  o f  l i n c a -  

1 
m y c l n  , w a s  r e p o r t e d  b y  ~ a g e r l e i n '  s t a r t i n g  w i t h  m e t h y l t h i o -  o( - D - g a l a c t o p y r a n o s i d e  

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

m e t h a n e t h i o l )  w h i c h  i s  c o n v e r t e d  t o  t h e  c o r r e s p o n d i n g  6 - d e o x y - 6 - n i t r o t h i o s u g a r  

( 1 1 )  f a l l o w e d  by t h e  c h a l n - e x t e n s i o n .  O t h e r  me thods  o f  s y n t h e s e s 3 - '  i n v o l v e d  t h e  

c h a i n  e x t e n s i o n  o f  t h e  aldehyde-sugar (111)  a n d  i n t r o d u c t i o n  o f  t h e  m e t h y l t h i o -  

g r o u p  a t  C -1  a t  t h e  f i n a l  s t e p  t h r o u g h  t h e  a c i d  c a t a l y s e d  r e a c t i o n .  B a n n i s t e r  
9 

i n d ~ c a t e d  t h e  c o n v e r s i o n  o f  t h e  m e t h y l t h i o  - ) - g a l a c t o p y r a n o s i d e  a n a l o g u e s  o f ( 1 )  

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

I n  p r e v i o u s  paperio w e  r e p o r t e d  t h e  c h a i n  e x t e n s i o n  o f  ( 1 1 1 )  t h r o u g h  W i t t i g  r e a c t -  

i o n  u s i n g  s t a b i l i s e d  p h o s p h o r a n e s  w h i c h  w o u l d  p r o v i d e  t h e  same c a r b o n  s k e l e t o n  of  

t h e  s u g a r  m o i e t y  o f  l i n c o r n y c i n  m o d i f i e d  a t  C-8 .  T h i s  paper d e s c r i b e s  t h e  s y n t h e s i s  

o f  t h e  m e t h y l t h i o -  o( - 0 - g a l a c t o p y r a n o s i d e  and  t h e i r  8 - a n o m e r  a n d  a l s o  t h e  c o n v e r -  



sion of the latter into the methylthia derivative of (111). 

The application of the procedure of Cerny and pacakii on 2,3,4,6-tetra-0-acetyl- 

M -0-galactopyranosylbromide12 (1) using dry hexamethylphosphoric triarnide (HMPT) 

as solvent via t h e  isothiouronium bromide (Z) gave a mixture of two products 

( t l )  a m a j o r  o n e  (ethyl acetate - hexane 1:2) of Rf 0.34 and a minor one of R f 

0.38. The chromatographic separation of both products with a long column of "silica 

gel 60F 250 Merck" gaue the faster moving component (>),rnp 101-102'C, in 8" yield, 

followedby a mixture o f  both products in 30% yield and finelly the slower moving 

one  in 41% yield. The latter was identified as the m e t h y l t h i o - 8 - ~ - g a l a c t o p y r a n o s i d e  

( y )  by its rnp 107.i08'C and [ d ] D + 3 0  (in chloroform) which have been reported1'. 

The ratio of 2 (a 12%) were determined by examining the integration area of H-C5 in . 

the 'H-nmr spectrum o f  the mixture. The two products (2 and + )  are consistant with 

the molecular formula C~ 15 HZ2 O 9  5 obtained by satisfactory elemental analysis, 

i mass spectra and supported by ~-nrnr'~. The mass spectra of both products indicate 

the first elimination of the methylthio group giving (IV) like the tetra-acetylgly- 

cosides followed by the characteristic fragmentation of (1~)'~. Hydrolysis of ( 2  . 
1 3  

or 4 )  with sodium rnethaxide in anhydrous methanol g a v e  the corresponding deacet- 

ylated derivatives ( 5  and 6)16 identified as the r*- and B-methylthiogalactopyra 

nosides, respectively, through their mp and [ M ) ~  which were consistent with reported 

data2' 13. Therefore, ( 2 )  was assigned a s  the methyl 2,3,4,6-tetra-0-acetyl- d -0- 

galactapyranoside. It is noteworthy that the u s e  of HMPT (dipolar-aprotic solvent) 

would decrease the activation energy of the reactioni7 , stabilise a carbocation 
intermediate by solvationi8, and render the thiourea ( n o n  charged nucleophile) more 

free to react as they are less soluated in the HMPT, thus promoting the formation 
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Protection of ( 6 )  via the 3,4-isoprapylidene formation using dry acetone, powdered 

anhydrous cupric sulfate and c o n c .  sulfuric acid (sp. gr. 1.84) resulted in the 

elimination o f  the rnethylthio group and the formation of 1,2:3,4-di-0-isopropylidene 

- 4 -D-gaiactopyranosei9. When the reaction was  carried out without the addition of 

c o n c .  sulphuric acid, ( i )  was isolatedz0. The assignment of its structure was 

i performed by the H-nmr spectrum, which exhibits two signals at 6 = i.39 and i.53 

( Z s ,  2X3H, acetonide H 7 C  X 2) and the mass spectrum which gives the characteristic 

fragmentation of the newly introduced isopropylidene groupzi. Oxidation of with di- 

pyridene-chromium ( " I )  oxide in CH2C12Z2 g a v e  8 " as a syrup in 60% yield. Its i r  

spectrum showed a band at 3480 cm-i (-OH), at 1730 cm-l (-CHO) and at 1380 c m - i  iso- 

prapylidene group). The '~-nrnr spectrum indicated the p r e s e n c e  of the hydroxyl~c 

proton at : 3.05 ppm, exchangeable with D20, but there was n o  aldehyde proton. 

Addition of the phosphorane (I!) in benzene to the molar ratio of (8)'gave the bromo- 

unsaturated rnethylthiosugar (4) characterised by a band at i640 cm-i (-C=C-1 in ir 

spectrum, the shielded proton at S = 7.45 ppm (d,iH,HC-6) in '~-nrnr and finally by 

the two isotopic peaks of equal intensity of bromine in its mass spectrumz4; The 

comparison of J and 6 HC-6 values in ' ~ - n r n r  with similar analoguesio indicated the 
596 

2-relative configuration. - 
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