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:242039r Leser Raman, infeapsd
d its -ll) ationel s ml) ‘nulmn, b ‘\l'ltnpp'm l (l\."n.n
3 , Pondicherry Univ., Pondici ry, €65 006 Indm) Indiun
, B isa4, 6 «U('%), 38560 (l,:-,") The 'n snd polarized
ectra of Dil'w were studied wi 0-200 et and vibration 12l
ts weie made d!ur g with a norisa! o
funr tion. Force conets., vibration
; consts., r(nlnfu';.'.
15 are rqm.l;.u

c./-1989, 111 w26
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" Phys .—1992 .—166 ,Ne 1—2 .—C. 215—227 .— AHrn,

/998

1451072.  Tpu  3akoma B npumenenmu Kk DofBiF). Three!
laws fer Do(BiF) /Yoo R. K., Ruscic B., Berkowitz J. //Chem,

C nomouwro MC ¢ ¢oTonoHusaumeri u Y®-guanasoHe on-
PeAenetbl Kpusbie. Bbixopa gotouoHos BiF u BiF;, obpasyro-
WHXCA npu ucnapenun cmecu Bi—BiF. Halipeno, uro agua-
6atuu. MT wuoHusauuu pasHbl 8,658+0,012 3B pna BiF u
8,0540,05 3B pna BiF,. Mopor o6pasosanus Bit us BiF pa-
Ben 11,124-0,05 3B;- otciopna CNeayer, YTo 3Heprus AMCCOLM-
‘aumn D,(BiF) <3,8420,05 3B. MpumeHenne BTOporo m Tpern-
/r0 33aKOHOB TEPMOAMHAMMKM K pPaBHOBECHON p-uuu 2Bi(r) 4
:+BiFs(r) — 2BiF(r) .npuseno k 3Havenuto Do(BiF)=3,76 + |
0,13 3B. AHanoru4Ho musyueHue p-umm Bi(r) + BiFy(r) — 28iF(r)y’
,Aano cnep. pesynbratei: Dg(FBi—F)=3,50+0,15 3B; Do(F2Bi—!
F)=4,54+0,2 3B. O6cyxpeHs NPHUYUHBL PACXOMAEHMHM Memnyf
,NONy4EHHbIMM B HacToAweH paboTe AaHHbIMM M paHee ony6-!
JIMKOBaHHbIMH pesynbtatamu.  Bubn. 47. A. A. Kuprowkun,

X. 1993, y 19
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P: 3 99T
132:16588 Symmetry-broken inversion structures
for Group 15 EX3 halides. Schwerdtfeger, Peter;
Hunt, Patricia Department of Chemistry, The
University of Auckland Auckland, N. Z. Adv.

Mol. Struct. Res., 5, 223-262 (English) 1999 A review
with 79 refs. The inversion process of EX3 Group 15
hydrides and halides is reviewed. All Group 15
hydrides EH3 and N halides NX3 inv through the ;
classical D3h trigonal planar transition state. For |
the heav halides, however, the a2 ' HOMO can |
interchange with the al LUMO as pointed in 1980 by
Marynick. Consequently, a low 1lying 1lE' excited|
state can cou with the 1Al' ground state to undergo;
an e' 2nd-order Jahn-Teller (SOJT) distortion to a|
lower lying C2v inversion transition state. Hence,
for t heavier Group 15 halides the Dlxon—Arduengol

C. R.2600, 132



_vibrational

edge 1lnversion process tTthroug 1-shaped transitlon
state is preferred. The potential energy surface (PE
for these compds. is analyzed. For PF3, AsF3, SbF3,
and BiF3 at the Hart Fock level the symmetry breaking
occurs immediately upon distortion from C3v min.
towards the D3h point of the BES. Different
topologies around t sym. D3h point are possible in
the planar EX3 arrangement, which connect T- and Y-
shaped C2v structures. If e'-S50JT symmetry breaking
occurs, the topologies can be derived from either a
Mexican hat or a monkey saddle. the high-energy D3h
point often cannot be described in a satisfactorily w
by single-ref. methods. CASSCF calcns. show
significant mixts. between 2 configurations of 1Al'
symmetry, 1 which is described by a22al'0 and deno as
D3h(a2) and the 2nd configuration by .a20a2l'2 and

denoted as D3h(al'). Electron correlation effects are
therefore important for the accurate det of the
inversion - barrier. For = ‘mols. with large

configuration mixing (PCl PBr3, and PI3) a definite
decision on the symmetry of the inversion struc
cannot be made without higher level calcns. For the
Bi halides the e'-S0O distortion is small despite the
energetically more favored D3h(al'} configuration.

For these mols. the PES connecting the planar
structures very shallow and a definite decision on
the symmetry of the inversion transition state cannot
be made. The gquestion whether or not a mol. deco
before it inverts is addressed. Common models €for
the inversion mechanis and bonding for the EX3
compds. are critically analyzed. Structures,

R -



F: BiF3

P:3

134:372013 Density Functional Studies on the Lone Pair Effect of
the Trivalent Group (V) Elements: I. Electronic Structure, Vibronic
Coupling, and Chemical Criteria for the Occurrence of Lone Pair
Distortions in AX3 Molecules (A=N to Bi; X=H, and F to I).
Atanasov, M.; Reinen, D.  Fachbereich Chemie, Philipps-Universitact
und Zentrum fuer Materialwissenschaften, Marburg, Germany. J.
Phys. Chem. A (2001), 105(22), 5450-5467. in English.

The energetic, steric, and bonding propertics of mols. AX3 (A=N
to Bi; X =H, F to I) are analyzed using d. functional theory. It is found
that the "lonc pair” in the initial D3h gecometry is of central atom pz
character for the NX3 and AH3 mols., whereas it possesses s symmetry
in all other casgs - here generally with a strong delocalization toward the
ligands. The stabilization of the distorted C3v gcometry is duc mainly to
covalency cffects, whereas steric interaction forces according to the
Gillespie-Nyholm model do not scem to play a significant role. The

application of the conventional vibronic pseudo Jahn-Teller coupling
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approach (PJT), here for the D3h—C3v transition [Al'®(a2" +
a1)®A2" interaction], is an appropriate means for inorg. chemists to
predict trends for the extent of distortion and for the corresponding
cnergy gain. The vibronic coupling consts. and the vibronic
stabilization energics, which mainly det. the total D3h—>C3v energy
gain, vary according to the sequences F > H > Cl > Br > I (A: N to Bi),
and N > P > As > Sb > Bi (X: HF), the dependence on A being only
small or not present (X:Cl to I). Thus, the hardest mols. arc the most
susceptible to vibronic coupling, the latter energy being approx. imaged
by the hardness difference n(C3v) - n(D3h). A roughly inverse trend is
obsd. if the extent of the angular distortion ta from D3h to C3v
symmetry is considered; here, the softest mols. such as Sb(Bi)Br3
exhibit the largest and NH3 the smallest deviations from D3h geometry.
The, different sequences for va are due to the strong influence of the
torce const., which represents the C3v—>D3h restoring cnergy. It is
remarkable that the vibronic coupling energy is strongly correlated with
the chem. hardness 1 (an observable quantity), while the stabilization

encrgy for the D3h—»C3v transition is not directly reflected by 7, in
contrast to what is generally called the "principle of max. hardness”.
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