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Note 

Selective benzoylation of 1,5-anhydro-D-galactitol 

{Rece ived  i~larch 2 2 n d .  I%R3. a c c e p t e d  ~ pu | )hca t ton .  A p r d  [4 th ,  I~PN3) 

S e l e c l i v e  a c y l a t ~ o n  I p r o v i d e s  m u c h  i n f o r m a t i o n  o n  t h e  r e l a t i v e  r c a c t i v i t i e s  ol  

h y d r o x y l  g r o u p s  in c a r b o h y d r a t e s ,  T h e  s e l e c t i v e  b e n z o y l a l i o n  ~)f 1 , 5 - a n h ~ d r o - D -  
g luc i to l=  a n d  1 , 5 - a n h y d r o x y l i t o l  :a h a s  r e c e n t l y  b e e n  r e p o r t e d ,  a n d  t h e  i n f l u e n c e  ol  
e l e c t r o n i c  a n d  s t c r i c  f a c t o r s  o n  the  r e a c t i v i t y  o f  h y d r o x y l  g r o u p s  h a s  b e e n  inves t i -  
g a t e d .  T h e  s e l e c t i v e  b e n z o y l a t ~ o n  o f  1 , 5 - a n h y d l o - D - g a h t e t i l o l  (I I )s no,~ d e s c r i b e d  

T r e a t m e n t  o f  1 w i t h  2 m o l a r  c q u i ~ , a l e n t s  o f  ben~ 'oy l  c h l o r ) d e  in p y r i d i n e  a t  
- 4 0  ° g a v e  Ihe  2 , 3 , 6 - ~ , r i b e n z o a t e  2 ( 1 5 . 3 q ; ) .  t h e  3 . 4 , 6 - t r i b c n z o a l e  3 {3AI ' ; ), t he  3 .6 -  
d i b e n z o a t e  4 (75 .1~ ; i ) ,  t h e  4 , 6 - d i b c n e o a t e  5 t 4 . 7 ' ; ) ,  a n d  t h e  2 . 6 - d i b c n z o a t e  6 
{ 1 ,8c+ ). as  d c t e c l c d ,  a n d  d e t e r m i n e d ,  lay q u a n t i t a t i v e  l , t . c  
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.A f t e r  c h r o m a t o g r a p h m  s e p a r a t i o n ,  t h e  pos i t )c)n  o f  t h e  b e n z o y l  g r o u p s  in 2 
w a s  a s s i g n e d  f r o m  t h e  ~I I - n . m . r  s p e c t r u m .  T h e  s i g n a l s  o f  H - 2  a m l  H - 3  a p p e a r e d  
tO l o w e r  f i e l d  t h a n  t t l c  o t h e r  r i l l g - p r o t o l l  r e s o n a n c e s .  ~ h o w i l l g  t h a t  t h e ~ e  p r o 1 t M l s  

l)O()g-a2 15'N3'~ [)3 ill) ~-' |ttN~ [:t'~"*'Icl ~¢-'1~211'&," P/lhll-,her~ |:; ~.' 



NOTE 325 

must be geminal to the deshielding benxoyloxy groups. The structure of 3 was de- 
monstrated by comparison of the ‘H-n.m.r. spectra of 3 and its tonylate (7). The 
signals of H-3 and H-4 in the spectrum of 3 appeared at the lowest field. whereas 
the H-Z signal of 7 occurred to higher field than those of H-3 and H-4, indicating 
that C-2 of 3 and 7 is substituted with a hydroxyl and a benzoyloxy group, respec- 
lively. In the ‘H-n.m.r. spectra of 4 and 5, the signal of H-3 in 4 and that of H-4 
in 5 appeared, respectively. as a one-proton quartet and a one-proton doublet al 
low field of all other ring-proton resonances. This finding supported the conclusion 
that a benzoyl group is attached to O-3 in 4 and O-4 in 5. The ‘H-n.m.r. spectrum 
of 6 was unresolved. although it suggested that 6 was a dibenzoatc. Therefore, 6 
must be the remaining 2,Cdibenzoate. 

In the dibenzoylation of 1, the respective isolation of the 2,3,6-tribenzoate 
and the 3,6-dibenzoate, as the major products among the tribenzoates and diben- 
zoates, shows that the relative reactivity of the hydroxyl groups in 1 is in the order: 

OH-6 > OH-3 > OH-2 > OH-4. consistent with the results’ of dibenzoylation of 
1 .S-anhydro-rl-glucitol, which gives the 2,3.6-trihenzoate (8%~). the 3,4,6-triben- 
zoate (I%), the 3,6-dibenzoate (34%). and the 2,6-dibenzoate (5%). 

The total yield of the reaction products of 1 (80%) IS higher than that of 1,5- 
anhydro-D-glucitol (48%). indicaling that the former is more rapidly benzoylated 
than the latter. The higher yield of the 3,GdibenToate of 1 (57%). compared with 
that of the 3,6-dibenzoate of 1.5.anhydro-[I-glucitol (34%). shows that the OH-3 

group in 1 is more reactive towards bcnzoyl chloride than that in I.5anhydro-D- 
glucitol. This observation could be rationalized from the activating effect of intra- 
molecular hydrogen-bonding between OH-3 and OII-4 in 1. a bonding Ihat is ab- 

sent in 1,5-anhydro-D-glucilol. Interestingly. in the dibenzoylation of 1, the 4,6- 
was isolated in higher yield than the 2,Cdibervoate. whereas. in the dibenzoylation 
of 1,5-anhydro-D-glucitol. the 4.6.dibenzoate could not be found among the diben- 
zoales. other than the 3,6- and 2,6-dibenzoatc. Of the secondary hydroxyl groups 
in 1, the OH-4 group is the least reactive to benzoylation. in agreement with the re- 
sult:, At;iinrd ill the Ixnaoylatiun of methyl u-D-glycopyranusides’.~. It xclms that 

the axial OH-4 group in 1 is more slericalty hindered than that of I.5anhydro-D- 
glucitol. because of steric hindrance derived from the large S-hcnzoyloxymethyl 
group, thus causing isolation of a preponderance of the 2,6- over the 4,6-diben- 
zoate. However, the reverse IS true for the benzoylation of 1. Therefore, this 
finding suggests that intramolecular hydrogen-bonding has an accelerating effect 
nn the axial OH group also; this effect is probably masked by competitive interac- 
tion involving the steric hindrance of the S-benzoyloxymethyl group. 

EXPERIMENTAL 

General method.s. - Melting points were determined on a Yanagimoto hol- 
stage microscope and are uncorrected. Optical rotations were measured with a 

Jasco DIP-181 digital polarimeter. and ‘H-n.m.r. spectra were recorded with a 
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(d, 1 H, Jjn 3, J4.5 0 Hz, H-4), and 4.92 and 4.75 (2 d, 2 H, JoH,2 = JOH,3 = 4 Hz, 
OH-2,3; exchanged on addition of D*O). 

Anal. Calc. for CzOHzOO,: C, 64.51; H, 5.41. Found: C, 64.57; H, 5.45. 
Final elution, with 1: I benzene-acetone, yielded a syrupy dibenzoate (27 

mg, lY0); [a]6 t33.0” (c 1 .O, chloroform), which was probably 1.5-anhydro-2,6- 
di-0-benzoyl-D-galactitol (G). 
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