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XXXVIL. The Structure of Bromo Derivatives of 1, 6-Dioxaspiro[4.4]nonanes*
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By means of dioxane dibromide tlie bromination of number of homologs
of 1, 6~dioxaspiro[4.4]nonane was achieved, as a result of which nine
mono and dibromo-derivatives of spiranes were obtained which have
not been described in the literature. It was established that bromine
enters into position 4 and 9 of the 1, 6-dioxaspiro[4.4]nonane ring.

Fittig [2] and other later authors [3, 4] studied the
reaction in which bromine in ethereal solution under-
goes a substitution reaction with 1, 6-dioxaspiro[4.4]-
nonane with the formation of crystalline dibromo-de-

rivative, the structure of which has not been established.

Further, it was shown [5] that dioxane dibromide
(DDB) in ether is a very effective brominating agent
for spiranes of the 1, 6-dioxaspiro[4.4]nonane group.
By using DDB it was possible to obtain for the first
time a series of mono~ and dibromo-derivatives of

1, 6-dioxaspiro[4.4]nonane and its homologs (depending

on the molar ratios of the reagents) in high yield**

The structure of the compounds obtained remained
unelucidated. Evolution of hydrogen bromide during
the reaction and the fact that the bromo-substitutes
interact on heating with an excess of diethylamine,
piperidine, and sodium methoxide and ethoxide and
form the corresponding salts of the amines or sodium
bromide indicate that the bromine in these compounds
is not complexly bound [5].

From the concept of the spiranes of this series as
cyclic acetals [6] by analogy with the behavior of the

aliphatic acetals, one might suggest that bromine must
firstly attack the carbon atoms 4 and 9 of the molecule
of 1, 6-dioxaspirof{4.4Inonane situated in the a-position

to the former carbonyl carbon.
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Experimental verification of this suggestion was
conducted by bromination of various polyalkyl substi-

tutes of 1, 6-dioxaspiro[4.4nonane under previously ac-

cepted standard conditions [5]. The results are pre-
sented in the table,

It was found that all spiranes which possess at least

one atom of hydrogen in position 4 and 9, such as 2,
7-dimethyl-(I), 2,7, 7T~trimethyl-(II), 2, 7-dimethyl-9-
ethyl-(IIl), and 2, 7-dimetheyl-7-ethyl-1, 6-dioxa-
spiro[4.4]nonane (IV), are able (depending on the ratio
of the reagents) to form both di- and monobromo-de-
rivatives with yields of 62~76%.

* For part XXXVII, see [1].
**In this regard one should note that saponification of
the compound occurs during the action of bromine on
the homologs of the above spirane.

At the same time the spiranes which do not possess
hydrogen atoms in position 9 (corresponding to posi-
tion 4) such as 2,7,9,9-tetramethyl-1, 6-dioxa-
spiro[4.4]nonane(V)and 2,7, 9, 9-tetramethyl-7-ethyl-1,
6-dioxaspiro[4.4]nonane (VI), do not form dibromo-
derivatives even in the presence of a large excess of
brominating agent. In each case the only product of the
reaction with a yield of 80~81% was the corresponding
monobromo-derivative (IX, X).

The experiments indicate that bromination occurs
in position 4 and 9 and that in the diamino-derivatives
the bromine atoms are notfound at single carbonatoms.
Thus it follows that compounds XII-XV are 4,9~dia-
mino-derivatives of the corresponding spiranes I-1IV.
Compounds IXand X are 2,7, 9, 9-tetramethyl-4-bromo-
and 2,7, 9, 9-tetramethyl-7-ethyl-4-bromo-1, 6-di-
oxaspiro[4.4]nonanes, respectively. At present the
position of bromine in the monobromo-derivatives
VIII and XI and the possibility that it may be situated
at the carbon atoms 4 or 9 are not clear. On account
of the presence of various substitutes in each of the
cycles, these positions are heterodynamic. One should
note that our conclusions are in agreement with data
in the literature concerning the structure of bromo-
derivatives of steroid sapogenines containing an acetal
spirane group in the molecule [7-9].

EXPERIMENTAL¥*

Dioxane dibromide was obtained in accordance with a previously de-
scribed method [10],

Spiranes I, II, and IV were synthesized as described earlier [1].
Compounds HI, V, and VI were obtained by catalytic hydration of
furan alcohols {113.

Bromination of spiranes I-VI was conducted by means of DDB in
ethereal solution by a previously described method [5]. Data con-
cerning the first obtained bromoproducts of VII-XV are presented in
the table.
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