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PREPARATION, REACTIONS AND NMR STUDIES OF 4-METHYL-4-PHOSPHA-
TETRACYCLO [3.3.0.02%.0°%) OCTANE 4-OXIDE AND DERIVATIVES

S.E. Cremer, J.M. Cowles, F.R. Farr, P.W. Kremer, H. Hwang and A.C. Pelerson
Marquetta University, Dept. of Chemistry, Milwaukee, WI 53233

The title compound which wa' and others? have previously synthesized has now
been extensively investigated. The tefracyclic phosphonium chloride | was prepared by
treatment of norbornadiene with CH,PCl, al 65-80°C for one week. Treatment of 1 with
AIClyCH,Cl, gave 2. Direct or "inverse® addition of waler to 2 dictated the slereochemisyy
of the ox 1de 3. Stereoassignments ol 3 were made based on lanthanide shift -- 'H and
nmr studies studles. Extensive 2-D nmr studies (HETCOR, COSY) and triple irradnallon
experiments enabled chemical shift and coupling constant assignments.

The stereochemistry of conversion of 3 to 4 can be controlled by selection of the
raducing reagent. Varlous derivatives of 4 (sulfide, selenide and salts) were then prepared.

An extensive low-temperature *'P nmr sludy was made by treatment of the salt 5
with CH,Li at -70°C. The Initial phosphorane (PY) intermediate (*'P=-100 ppm) gave rise to
several rlng opened specles as the lemperature was increased. Struclures consistent with
these results are proposed.

Detailed 'H, '°C, and ¥'P nmr data as well as studies of ring opening reactions will
be presented.
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