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We have recently described the synthesis of diisopropoxy- and di-tert-butoxyethyne, which are fairly
stable acetylene diefhers]. Di~tert-butoxyethyne, in particular, is a valuable intermediate which has allo-
wed the synthesis of deltic and squaric acid by a 2 + 1 and a 2 + 2 cycloaddition, respecﬁvelyz.

1,2-Dialkoxy-1,2-dichloroethanes are the actual key intermediates for the synthesis of acetylene di-
ethers, either by a direct double dehydrochlorination or, preferably, through the 1,2-dialkoxyethenes fo~
liowed by a bromination-dehydrobromination sequence].

In the present communication we wish to describe an alternative procedure for the synthesis of 1,2-
di(sec or tert)alkoxy-1,2-dichloroethanes (1, R =iso-C3H7 or I_er_f-C4H9) starting from dioxane (Scheme 1).

lodine-catalyzed chlorination of dioxane (;'Z“), at 902, gives 96% yield of trans-2,3-dichloro-1,4-
dioxt:me3 (3), which reacts with excess of boiling isopropyl alcohol, in the presence of potassium carbona-
te, to afford a 60:40 mixture of cis~ and trans-2,3-diisopropoxy-1,4-dioxane (4, R = iso—C3H7), b.p.
49-502/0.2 torr, in 91% yieIdA. The cleavage of the cyclic acetals with PCI5, in CH2C|2 solution, occurs
according to two different pathways: i) by a double intermolecular attack to give CI3PO, 1,2-dichloro-
ethane and a mixture of rac- and m_esg—l,Z-dichloro—l,2-diisopropoxyefhane (1, R= iso-C3H7), and ii) by
an intermolecular attack followed by an intramolecular one to afford the mixture of bis~chloroacetals ]

R = iso-C3H7) and 2-chloroethyl dichlorophosphate (6). In both cases, the primary alcohol is, however,
selectively displaced by the chloride fon, as previously observed in the reaction of PCI5 with related acy-
clic mixed acetalsl.

2-Chloroethyl dichlorophosphate (4) is probably formed via 2,2,2-trichloro-1,3,2-dioxaphosphole (Z'_)5

NMR spectroscopy analyses of the crude reaction mixture allowed to conclude that the intramolecular
attack accounts for nearly 75% of the observed reaction. The mixture of rac- and meso-1,2-dichloro-1,2-
diisopropoxyethanes (], R = iso-C3H7) could be separated from the reaction mixture by fractional distillation
(b.p. 97-82/18 torr)', in 88% yield.

In a similar way, trans~2,3-dichloro-1,4-dioxane (3) reacts with excess of boiling tert-butyl alcohol,
in the presence of dry potassium carbonate, to give a 25:75 mixture of cis- and trans-2, 3-di-tert-butoxy-
1,4-dioxane (4, R = Ie_rt-C4H9) in 85% yield (b.p. 55-62/0.2 torr; trans isomer, m.p. 64-59). The clea-

vage with PCl 5 oceurs exclusively by the intramolecular attack and affords a mixture of 1,2~dichloro-1,2-
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di-tert-butoxyethane (1, R = tert-C 4H9) and 2-chloroethyl dichlorophosphate (6). In order to destroy the
dichlorophosphate 6, the crude reaction mixture was dissolved in hexane and treated with powdered NaOH.
After filtration and evaporation of the solvent in vacuo, 1,2-dichloro~1,2-di~tert-butoxyethane (only one
isomer!) was isolated in 81% vyield, as colorless crystals, m.p. 77-82 (dec), identical to those previously

obtained from glyoxt:ll .
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