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Table 1 Total Energics of B,H, and B,H} (~E,,,Hartrees )
molecules or ions 3—216 6-31G |6-31G" 6-31G"") MP3/6-31G FSGO*
B,H,(24) 51.33974|51.61461 { 51.63459 | 51.63849 51.73686
(2b) 51.32028 1 51.59595 | 51.61798 | 51.62176 51.71493
Q0 51.25146 | 51.52199 | 51.55961 | 51.56081 51.67653
B,H(2d) 51.59454 51.87435 51.89778 | 51.90270 51.99356 43.838
o (2?) 51.59568 51.87730 51.91476 | 51.92251 | 52.00981 43.879
25 51.60080 51.87857 51.93360 | 51.94155 | 52.0224 43.381
Note: Rastogi,R.C. and Ray, NX_, Intern. J Quant. Chem. 11,435(1977).
%2 BH,#BH, B8R (-Eykcal/ mol)
Table 2 Total Energies of BZ‘H‘5 and B,H; (~E,kcal/ mol)
molecule or ions 3-21G 6-31G 6-31G* 6-31G*" |MP3/6-31G
B,H, 329425 33116.7 331399 33144.6 33216.7
B,H;(3b) 33005.6 33181.6 33199.3 332127 332831
3o 33026.3 33206.3 332243 332342 33301.6
3ad) 33040.3 33218.1 33249.9 33262.2 33326.8
(3e) 33083.1 33260.9° 33286.8 33296.6 33362.7 -
%3 BH, ¥ B,H (GFEFEMH  (keal / mol).
Table 3 Proton Afﬁnities qf B,H, and B,H; (kcal / mol)
molecule 321G | 6-31G 6-31G* 6-31G" "|MP3/6-31G| MNDO* exptl®
B,H,(2a) 160.6 | 164.8 175.8 178.2 171.3
B,H, 140.6 144.2 146.9 150.0 146.0 136.6 147+ 4

note: a. Reference 2; b. Johnson, H.D. et al.,J.Am.Chem.Soc., 94, 6711(1972).
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Fig.3 3-21G optimized ge. metrics of B,Hg and B,Hj(unit: A)
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Fig.4 PRDDO optimized geometries of B,H,, and B,H| (unit: A)
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molecule ar ious BH, | BHI(4) | BH40) ' BH!(4d) | BMH'(de)
PRDDO 654805 i 65593.1 65614.0 656168 | 656273
3-21G 651563 | 652759 65295.4 652957 653024
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THEORETICAL STUDY ON THE ELECTRONIC
STRUCTURES OF PROTONATED BORANES

Dai Shushan Fang Shu
(Department of Chemistry, Yunnan University,Kunming 650091)
In this paper, a b initio and / or approximate a b initio calculation M.O. method are used
to study the electronic structure of B,H!, B,H!, B,H;, B,H!, and B,H!,. We have discussed
the bonded states of protonated boranes and given some of their optimized geometries. The cal-

culated proton affinities for B,H, and B,H,, are in good agreement with experimental values.
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