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PUITI91. T Heo6blunbtii  miaitnon  9HHearHApHOreHaTa:!
‘ReHg*=.  The remarkable enneahydridorhenate dianion:
‘ReHg?~ [ Shen ‘M., Schaefer (III)H. F. /| Mol. Phys.:
— 1992.— 76, Ne 4.— C. 995—1007.— - Anra. L
" B peasTupHCTCKOM ‘HeaMmHpity, npubamxennn CCIT | ¢
YUCTOM BCCX SJICKTPOHOB B IIHPOKHX Ga3iicax npoBefieHbl]
PacyeTbl HeOGLIYHOrO . ACBATHKOOPAHHHPOBAHHOIO , HOHA!
‘ReHy?~. Onpenenennt MapaMeTpel  H3BCCTHOIN  3KCmepHM.!
CTPYKTYpLl CHMMETpHH Day. Paccunranel wactorsl rapmo-i
HuYu. KoseGanmit. ITonyueHHble pesyabTaThl COTJIaCyIlOTCsl C,
SKCMCPHMEHTOM, XOTS BLICKA3aHO MPCAMOJOIKCHHE, UTO 5TO'
MOXKeT ObiTb OGYCMOBJICHO cay4aiiHOfi KoMmeHcaieil pe-
JATHBHCTCKIX M KOPPENAUMOHHBIX Sdpekros. |
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' 117: 157978z The remarkable enrceahydridorhenate dianion:

Rells?-, Shen, Mingzuo;. Schaefer, Henry F., III; Partridge, Harry
(Cent. Comfut. Quartum Chem., Univ. Georgia, Athens, GA 30602,
USA). Mol. Phys. 1992, 76(4), 995-1¢%7  (Eng).  All-clectron,
non-relativistic ab initio SCT (SCF) quantum mech. methods were;
applied to the unique enneahydridorhenate dianion (Relis?-,. Dan).
Three basis sets were constructed and wused for rhenium: the
(20s14p11d7f)17s11p8d2f) basis is loosely designated DZ; the
(23517p14d9f[18s14p1id3f) is similarly desiznated TZ; and TZ plus
Polmizntion plus diffuse is designated TZP+. The largest basis set,
TZP+, hes 24s20p15d10f primitive Gaussian functions contracted to
19s17plidif. Four basis sets were used for H: the (5/33) is:
designated TZ; (552,/3s2p) is designated TZ2P; (632p({4$2p) is
designated QZ2P; and QZ2P plus one diffuse < function is designated
QZ2pP+. The well-known exptl. Dan structire was investigated, with’
the three independent internal coordinates optimized using arelytic
gradient techniques. The larger basis sets were handled using the
direct SCF approach. ‘The largest basis set for which the geomaetry
was optimized was TZP+ for Re and QZ2P'+ for H (with 252 basie:
functions, where pure 4 and 7f sets of functions were_uscd), and’
should approach closeiy the non-relativisiic Hartree-Fock liwmit.

:Harmonic vibrational irequencies were olrzined for two basis sets,

the larger of which is 7% for Re and QZ28 fer H (for a total of 221 -
basis functions). Thez mol. geometry seems to have approached the
Hartree=Fock limit, and the six symmetry-cquiv. prism Re-H bonds



are predicted to be lonser than the three cap Re--H bonds by 0-08 A.
i'he predicted equil. g try end harmonic vibrational frequencics
generally agree with available exptl. data.  The reason for the
apparent agrecment ray be the accidental cancellation of relativistic'

effects and clectron corzelation eifects.




