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O-BENZYL PROTECTING GROUPS AS HYDROGEN DONORS - 
IN CATALYTIC TRANSFER HYDROGENOLYSIS. 

SELECTIVE DEBENZYLATION OF 1,6_ANHYDRO HEXOSES. 

Ma de1 Carmen Cruzado and Manuel Martfn-Lomas* 

Instituto de Quimica Organica, CSIC, Juan de la Cierva 3, 28006 Madrid (Spain) 

Summary. - _ 0-Benzyl protecting groups may act as hydrogen donors in heterogeneous 

catalytic transfer hydrogenolysis. Hydrogenolysis of compounds L - 4, demonstrated that this 

hydrogen transfer occurs when adjacent cis- disposed benzylated hydroxyl groups are - 

present. 

Heterogeneous catalytic transfer hydrogenolysis may potentially afford enhanced 

selectivity in deprotection of O_-benzyl ethers of polyols. 1,2 O_-Benzyl protection is widely 

used in synthetic organic chemistry3 and, particularly, in carbohydrate chemistry. 
4 

Catalytic hydrogen-transfer cleavage of O_-benzylated carbohydrates has been observed 
5-7 

by using Pd/C and formic acid’ or 2 -propanol, 
7 

and Pearlman’s catalyst’ with cycle - 

hexene as hydrogen donor. 
6 

0-Benzyl groups were selectively removed in the presence of 

0-benzylidene groups when the systems Pd/C-2-propano17 or Pd(OH)2/C-cyclohexene6 were 

used, and some partial selectivity in the removal of O_-benzyl groups was also observed by 

using Pd/A1203-2 -propanol. 
7 

We now report preliminary results on the catalytic transfer hydrogenolysis of 1,6- 

anhydro- 2,3,4- tri- O- benzyl- p -G- galacto- (&), manno- (,2 ), gulo- (z), and gluco- (4) 

pyranose. Heterogeneous catalytic transfer hydrogenolysis seems to be structure sensitive2 

and 1, 6-anhydrohexoses constitute a group of available, well known, conformationally rigid 

molecules whose partially protected derivatives are of interest in organic synthesis. Our 

results indicate that, in the reaction conditions, conveniently orientated benzyl groups can 

act as hydrogen donors and partially 0-benzoylated and O_-benzylated derivatives can be 

isolated from the reaction mixture. 

Treatment of 1, with 10 % Pd/C in refluxing 2-propanol for 5 h, gave 1,6-anhydro- 

-3-G-benzoyl-/3 -D_-galactopyranose [_5, 70 %, 

form); lit’, m. p. 145-147O, [d] ‘i 

m.p. 146-148O, [d) ‘i -22O (2 0.4 chloro- 

-25O (2, 0.8 chloroform) ] and 1,6-anhydro-p-g-gslacto- 

pyranose ( 5 1. 1,6-Anhydro-3.4-di-O_-benzyl-@-D_-galactopyranose [ 1, 20 %, m.p. 68-700, 
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2498 

[ .] 2; -35.20 (2 0.52 chloroform; lit”, m.p. 70-71°, [a] ‘i -36.9 (2 1.4 chloroform)] 

and 1, 6-anhydro- 3- O_-benzoyl-2 -CJ-benzyl-P-Q-galactopyranose [ i, 20 %, [ti] F -64O (c 

0. 24 chloroform) 1 could also be isolated from the hydrogenolysis mixture when the reaction 

was stopped after 3 h. The IR spectrum of 2 showed a C=O band at 1720 cm 
-1 

and the 

300 MHz ‘H NMR spectrum presented a low field signal (d 5.46, dd, 1H). assigned to H-3. 

The concentration of both ‘j and 5 decreased as that of 2 increased in the reaction mixture 

(UC.). Acetylation of 2, ,7 and EJ yielded the acetyl derivatives ;, l.. and I.$ respectively. 

Their spectral properties were in agreement with the proposed structures. 
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Hydrogenolysis of 2 under similar conditions afforded, after 4 h, 1,6-mhydro-3-0_- 

benzoyl-F-G-mannopyranose [1_‘2, 40%, Id] z -101.80 (2 0.38 chloroform)] and 1,6-anhydro- 

-F -c -mannopyranose (A?). 
-1 

The IR spectrum of $2 showed a band at 1720 cm , the 13C 

NkIli spectrum showed a signal at 165. 7 ppm, 
1 

and the H NMR spectrum presented a low 

field multiplet at 5 5. 39 which was assigned to H-3. As in the hydrogenolysis of ,1 two 

intermediate compounds were also detected (t. 1. c. ) but not isolated. 
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