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Recently we have reported the synthesis and structure of 5-carbaphos-
phatranes, the first example of main group atranes bearing a 1-5 co-
valent bond.1 It is very intriguing how the properties of their transan-
nular bonding are different from usual phosphatranes bearing a N→P
dative bond. Here we report the theoretical studies on the bonding prop-
erties of 5-carbaphosphatranes along with the analysis of their vibra-
tional spectra. In contrast to phosphatranes, for which the calculated
transannular distances largely depend on the basis sets, the calcula-
tions on 5-carbaphosphatrane 1 at RHF/6-31G(d), MP2/6-31 G(d), and
B3LYP/6-3l G(d) levels gave very similar results for the transannular
P C distances. These results are in good agreement with the crystal
structure of 2 (1.921(2) Å), hinting that the transannular bond of a
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5-carbaphosphatrane possesses a steeper potential well than a
phosphatrane. The calculations on the force constants and bond or-
ders indicated that the transannular bond of a 5-carbaphosphatrane is
about twice stronger than that of a phosphatrane, with a substantially
covalent character.
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