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Fig. 1
Bond distances are in pm, and bond angles in degree; HPCH .HNCH .HPNH: dihedral angle
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The structures of isomers at B3LYP/6-311 + + G(d, p) level
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Bond distances are in pm, and bond angles in degrees; PCHN .CHNH, . et al. :
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The structures of transition states at B3SLYP/6-311 + + G (d, p) level
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The isomerizations at CCSD(T)/6-311 + +G (3 df,2p)//B3LYP/6-311 + +G(d, p) level

with zero-point energies correction
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The Stability of Phosphaalkynes R—-C=P (R = -BH,, —CHs;, —NH,, —OH)
and Their Isomers*

Yu Hai-Tao' Chi Yu-Juan' Fu Hong-Gang"* Li Ze-Sheng'? Sun Jia-Zhong"*
('College of Chemistry and Chemical Engineering, Heilongjiang University, Harbin — 150080; *State Key Laboratory of
Theoretical and Computational Chemistry, Institute of Theoretical Chemistry, Jilin University, Changchun 130023)

Abstract B3LYP and CCSD(T) methods were employed to investigate the systems of R —C=P(R = — BHo,
—CHs, —NH,, —OH) . The results indicate that isomers P=C — BH. and CH; — C=P containing C=P triple
bond are thermodynamically the most stable species in BH, — C=P and CHs; — C=P systems, respectively. But
in the systems of HO —C=P and NH: - C=P, H-P=C =0 and N=C - PH: containing C=N triple bond are
thermodynamically the most stable species, respectively. The calculated results on the kinetic stability indicate
that for R —C=P(R = —BH,, — NH.) systems, in which no experimental information are available, five isomers
are kinetically stable. In HO — C=P system, two kinetically stable species are located. Isomer H — P =C = O has
been detected in experiment, and in view of higher kinetic stability, another isomer HO — C =P should be ex-
perimentally observable. For CH; —C =P system, isomer CHs; —C =P has been observed in experiment, and

another kinetically stable isomer HC=C — PH, ought to be detected in future experiments.
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