
232 Carbohydrate Research 
Elsev~cr Publlshm~ Company Amsterdam 

Prmted m Bclgmm 

REACTION OF SOME SULFONIC ESTERS OF D-MANNITOL WITH 
METHOXIDE, SYNTHESIS OF 2,3 4,5-DIANHYDRO-D-IDITOL* 

R STUART TIPSON AND ALEX COHEN 

Institute for Materrals Research, Natronal Bureau of Standards, Washmgton, D C 20234 (U S A ) 

(Received December 14tb, 1967) 

AEIsrRAcT 

3,4-DI-O-(methylsulfonyl)- and 3,4-dl-U-p-tolylsulfonyl-D-manmtol and their 
1,2,5,6_tetraacetates have been synthesized and crystalhzed By the actlon of an excess 
of methanohc banum methoxide durmg 2 h at 25”, each of these compounds 1s con- 
verted mto 2,3 4,5-dlanhydro-D-ldltol, the structure of which 1s asslgned on the basis 
of chemical and physlcal propemes, mcludmg n m r spectroscopic evidence 

INTRODUCTION 

In 1947, Wlggms’ reported the preparation of 1,4 3,6-dlanhydro-D-idltol (6) 
by the followmg series of reactions D-Manmtol (1) was condensed with acetone to 
give 1,2 5,6-dl-O-nopropyhdene-D-mamtol (2), and 2 was p-toluenesulfonylated to 
afford the 3,4-&-p-toluenesulfonate (3b) of 2 Compound 3b was then treated with 
70% acetic acid dunng 3 h at 70”, g~vmg an unstated yxeld of an uncharactenzed 

syrup that was formulated as 3,Pdi-O-p-tolylsulfonyl-D-manmtol (4b) This crude 
syrup was acetylated unth bolhng acetic anhydnde and sodium acetate to give a 

65% yield of a syrup which, It was supposed, was the 1,2,5,6_tetraacetate (5h) of 4b 
Then, by the action of an excess of sodium methoxlde on the crude, syrupy 5h, Wiggins’ 
obtamed a syrup, presumed to be 1,4 3,6-dianhydro-D-i&to1 (6) (yield, 54%, talc 
on sb) 

However, the syrupy dlanhydnde had [aID - 16 7” (water)‘, and, although 
it crystalhzed, Wlggms could not recrystalhze it In contrast, the enantlomorph 
(6-e) of 6 1s readily crystaked and recrystalhzed, and has* m p 64” and [a], +20 8” 
(water), and its hemlhydrate has’ m p 43-45” and [aID + 18 4” (water) Moreover, 
on benzoylatlon of the syrupy dlanhydnde (6), the yield of the 2,5-dlbenzoate of 6 
was only 48 5% of the theoretical, mstead of the almost 100% to be expected Sirm- 
larly, methanesulfonylatlon of the syrup gave the 2,5_dunethanesulfonate of 6, but 
in only 40 3% yield Thus, it seems reasonable to conclude that the actual content of 
compound 6 in Wlggms’ syrupy 6 was probably less than 50% (which means that the 
actual yield of 6 was less than 27%, talc on 5h) 

l Contnbutlon of the Natlonal Bureau of Standards, not SUbJeCt to copynght 
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Anal Calc for C4sH5,,0,sSs C, 52 06; H, 4 6, S, 17 4 Found C, 52 02, 

H,45, S, 174 
After other reactron trmes, the yields of crude, crystalhne product were 1 day, 

39%, 5 days, 68% 
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