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Sir:

As part of a continuing study of the stercochemistry of
bicy clo]n.1.0 Jalkanes (1.2), we wish (o report the syn-
thesis and Xeray structural analysis of endo-7-chloro-7-
phenyl-2.5-dioxabicyclo]4.1.0 fheptane (7).

The synthesis of the title compound was accomplished
by reacting benzal ehloride, potassium t-butoxide, and
dioxene (3) according 1o the method of Ledlie (4). This
reaction afforded a 45% yield of 1, b.p. 115-1 17°/3 mm,

GeHs

o al
@ +  CgHgCHClp

which solidified on standing and could be crystallized from
cthanol, m.p. 74-75°.

homogencous by gas chromatographic analysis employing

(CH,),COK
_
1

Compound 1 was shown Lo be

a 10% Carbowax 1500 column and was identified as one

ol the isomeric 7-chloro-7-phenyl-2 5-dioxabicy clo]4.1.0]-

heptanes on the basis of an clemental analysis con
with the expected structure (Anal. Caled. for Gy Hyy ClO,
C, 0271 H, 526; CL 1683, O, 15.19. Found: (
02.03: 11, 5.34; C1,17.03). Additionalty, molecular ions
in its mass speetrum () were observed at m/e 210 and
212 (3:1 ratio). Compound 1 also displays a uv absorption
band (eyclohexane) at 216 nm (e 9850) which has been
shown to be characteristic of phenyl substituted cyclopro-
panes (0). The nmr spectrum of 1 furnished absorptions
at 2.8-3.6 ppm (1 protons, multiplet), 3.95 ppm (2 protons,
singlet), and 7.2-7.8 ppm (5 protons, multiplet). All of
these data were consistent with the gross structure pro-
posed, but they did not allow unambiguous assignment of
the stereochemistry. In order to clarify the configuration
at the epimerie carbon atom a single-crystal X-ray diffrac-
tion study was initiated.

Crystals of % from hiexane are monocliniec P2, /n with
a 5.8100), 6 10.039(1), ¢ = 10.092(D) A, 8 90.92(1)°,
7. A A calealated density of 1.40 gfee for one molecule
per asymmetric unilagrees favorably with the experimental
density, 138 o/ ce. Intensity data were collected ona Diano

XRD-700 diffractometer with Gu-Ka radiation and with a
balanced nickel-cobalt filter pair. Of the 1997 reflections
measured a total of 1616 were determined Lo have inten-
sities significantly above background. Phases for the struc-
ture solution were oblained by the symbolic addition pro-
cedure (7) after converting to normalized structure factor
amplitudes using a K curve.

The completed structure has been refined by block-
diagonal feast-squares methods including anisotropic tem-
perature factors for the non-hydrogen atoms and isotropic
temperature factors for the hydrogen atoms to a final
conventional R of 0.004 (0.048 for weighted R). Refine-
ment was considered complete when the relative change in
the weighted sum of the squares of residuals, Zw (1,1 -
Fe I)2 , was less than 2.5% between cycles. A perspective
drawing of the molecule, not including hydrogen atoms, is
shown in Figure 1.
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Figure |1

The structural results prove conclusively that 1 is the
endo isomer of the expected producet. The phenyleyclo-
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propyl moicty possesses a psuedo mirror plane, perpendi-
cular to the phenyl ring, passing through €9, C6, C5 and
bisecting the cyclopropyl ring. The atoms Cland C4 are
1.03and 0.98 A, respectively, above the least-squares plane
defined by the six phenyl carbon atoms, while the chlorine
atom is 1.62 A below that same plane. The six phenyl
C-Cdistances average 1.382 £ 0.007 A and the three cyclo-
propyl C-C distances average 1.511 = 0.006 A. These dis-
tances agree favorably with theirrespective accepted values.
No abnormally short intermolecular contact distances were
observed.
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