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REGIOSPECIFIC CLEAVAGE OF 1,3-DIOXANES BY 

ORGANOALUMINUM COMPOUNDS 

A. A. Volkov, S. S. Zlot-skii, E. Kh. Kravets, 
L. V. Spirikhin, and D. L. Rakhmankulov UDC 541.124:547.841'256.2'214 

Organoaluminum compounds react with 4-methyl-2-phenyl-l,3-dioxane with cleavage 
of the OI-C 2 bond to give monoethers with a primary alcohol group. 

The reduction of cyclic acetals and ketals by alkylaluminum hydridesleads to monoethers 
of glycols [1], whereas tetrasubstituted 1,3-dioxolanes are selectively reduced to monoethers 
with a tertiary hydroxy group [2]. Information regarding the specificity of the cleavage of 
unsymmetrically substituted 1,3-dioxanes is not available. 

In the present research we studied the transformations of 2-phenyl,4-methyl-l,3-dioxane 
(I), which exists inthe cis-E, E conformation, under the influence of diisobutylaluminum 
hydride (II) and triethylaluminum (III). Compound I is reduced to 3-benzyloxy-l-butanol (IV) 
in virtually quantitative yield under the influence of reagent II. The isomeric 4-benzyloxy- 
2-butanol is not formed. 

c~%---~ ~ + :,A~O-C,,'~)~ ...... Cd'~'--C%O--?a-c%~,Oa 

I l !  IV 

In the 13C NMR spectrum of IV the doublet of the --O-CH(CH3)--grou p is located at weaker 
field (73.1 ppm) than the signal of the -CH2OH fragment (59.3 ppm, t). 

Under the influence of triethylalumunum (III) acetal I forms only 3-(e-phenylpropoxy)- 
l-butanol (V) : 

I § AI(C2H,-) 3 ---o,-C.H--CI|--O--CH-CHzCHzOH .o os I I 
C211 ~ CH3 

Ill V 

The structure of ether V also follows unambiguously from its 13C NMR spectrum (Table i). 

Steric shielding of the adjacent oxygen atom by the methyl group in acetal molecule I 
apparently does not make it possible for the aluminum atoms to realize coordination at the 
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C2--O3--C 4 bonds, and, as a result, the ring is cleaved only at the OI--C 2 bond, which leads 
to ethers IV and V with a primary alcohol group. 

In many respects these data are similar to the results obtained in the cleavage of 
1,3-dioxacyclanes by organomagnesium compounds [3]. It is interesting that the homogeneous 
catalytic oxidation of substrate I by tert-butyl hydroperoxide in the presence of Pd(ll) 
salts leads to a mixture of 1,3-butanediol monobenzoates; ring opening at the C2-O 3 bond 
is dominant [4]. 

EXPERIMENTAL 

The organoaluminum compounds were used in the form of 50% solution in hexane. The 
experiments were carried out in an inert atmosphere in a three-necked flask equipped with 
a reflux condenser, a stirrer, and a dropping funnel, into which diisobutylaluminum hydride 
(II) or triethylaluminum (III) and reagent I in stoichiometric ratios (0.03 mole each) were 
introduced successively. The reaction mixture was maintained at 70~ for I0 rain, after 
which it was cooled, and excess water was added. The precipitated aluminum hydroxide was 
removed by filtration, the organic layer was dried, and the amounts of products IV and V 
were determined chromatographically; IV and V were then isolated by distillation (Table i). 
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