Correspondence

Identification of cis- and trans-
Tribromotriphenyltriphosphonitriles

Sir:

By carrying out the reaction of phenylphosphorus-
(I1T) dibromide with bromine and ammonium bromide!
in sym-tetrabromoethane and fractionally crystallizing
the product from #n-heptane, it has been possible to ob-
tain two forms of pure tribromotriphenyltriphospho-
nitrile, which melt at 152-153° and 194-195°, re-
spectively, Microanalytical, infrared, and molecular
weight data indicate no essential differences between the
two and thus suggest that they must be isomers.!

Anal. Caled. for N3P3(CeHs)sBrs: C, 35.67; H,
2.49; N, 6.93; P, 15.33; Br, 39.57; mol. wt., 606.
Found (152-153° fraction): C, 35.92; H, 2.58; N,
6.94; P, 15.25; Br, 39.31; mol. wt., 621. Found (194~
195° fraction): C, 35.74; H, 2.53; N, 6.87; P, 15.30;
Br, 39.59; mol. wt., 622. _

This suggestion is confirmed by the nuclear magnetic
resonance data for phosphorus-31 reproduced in Fig, 1.
These data, obtained for benzene solutions at 24.3 Mec.
and referred to 859, aqueous H;PQO,, clearly identify
the higher melting compound as the cis-isomer (I) and
the lower melting compound as the #rans-isomer (II).
The single resonance peak at —16.4 p.p.m. for the
former indicates that all three phosphorus atoms are in
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the same environment, as expected for a c¢is configura-
tion. The two resonance peaks at —20.1 and ~18.0
p.p.m., and in a ratio of 1:2, for the latter indicate two
phosphorus atoms in one environment (larger peak)
and one atom (smaller peak) in a different environ-
ment, as expected for a frans configuration. The peaks
are broadened by unresolved P-P and P-H spin
coupling.

This represents the first clear-cut identification of
geometrical isomers among the phosphonitrilic com-
pounds in terms of the nuclear magnetic resonance of
phosphorus.
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Fig. 1.—Tracings of phosphorus-31 nuclear magnetic resonance
spectra of N3P3(CeH;)sBry: I, 194-195° fraction; II, 152-153°
fraction.
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1B Nuclear Magnetic Resonance Spectra
of ByH:(ligand). Compounds

Sir:

We wish to report the interpretation of the !'B n.m.r.
spectra of ByHis(ligand), compounds which is in agree-
ment with their established structure.!2

It has been suggested previously? that the 'B n.m.r.
spectra of such compounds should be similar to that of
decaborane?® with an appropriate shift of the doublet to
higher field due to the electrons supplied by the ligands.
Our results indicate, however, that the spectra of deca-
borane and the B;pHis(ligand)s compounds (derivatives
of ByoHyu™2)! are not similar and that the assumption
previously made was not justified.

If a bromine atom is substituted for a terminal proton
attached to a specific boron atom, a change in the spec-
trum will be observed as a collapse of the doublet to a
single line accompanied by a shift to lower field. The
substituted boron atom then is identified. Bis-(diethyl
sulfide)-decaborane (III)* and bis-(diethyl sulfide)-2-
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