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22 B53. CTpyKkTypa repMaHoHa H repMaTHOHA, Hccie-

JOBaHHbiE C TOMOIUbLIO HEIMIMHPHYECKHX pacueroB, Trin -

,Z/ [ :O quier Georges, Pelissier Michel, Sa-
i;;’, "e int-Roch Bruno,  Lavayssiere Helene. .

Structure of germanone and germathione through ab ini-

) - tio calculations. «J. Organometal. Chem.», 1981, 214,

- 51 Ne 2, 169—181 (anr.) A
\)'L Te —Q " Meronom CCIT MO JIKAO B TrpHOMHKEHHH HCSMIHPHT.
C NICeBJIONOTEHUHAMa PACcCYHTAHO 3JICKTPOHHOC CTPOEHHE I
X NpoBeJeHa ONTHMH3AUHA IeOMEeTPHY. NapaMeTpPoB TepMa-
: a, nona Hy Ge=O (I) u repmatnona Hy Ge=S (II). Hc-
/ NOJIb30BAJICSA * ABYX3KCTIOHEHTHHIT 0a3NC rayccoBHX ¢-IHit-
M ﬂ JM( C BKJiOYCHHCM NONApH3al, d-¢-UMit HAa BCeX aToMax B
Y I u II. Pacnpenenenne 3apstna I u Il sccaenoBano B
paMKax anaiansa 3acesleHHocTelt mo Masmikeny. OntHMH-
3auHsi PaBHOBCCHBLIX TICOMETPHY. MapaMeTpPoOB TpHBEaAa K
TJIOCKIM, paBHOBCCHHIM CcTpyKTypam I i Il ¢ pgannamu
cpaseit Ge—O 1,63, Ge—H 1,55 A m yrmom HGeH 112°
B I n aaunamu cssiseii_Ge—S 2,02, Ge—H 155 A u

X198/ wid [9AE




yraom HGeH 110° B 1I. C 51cTIoN30BanieM PacCUHTaHHBIX
norenunanpipix IIs B I 0 II B rapMOHHY. TPHOMHIKAHHH

. PacCYHTaHLl CHJIOBLHIE ITOCTOSSHHBIC H 4aCTOTH KoJeGaHHit.

IOns cpsaseit GeO u GeS Teop. wacTtoTe KoseGammit co-’
crapimt 1038 u 586. cm~! coorB. M3 pacueros caeayer,
uyto cBsi3b, Ge=X cCHIBHO mOJsipH3OBaHa, ocoGenno B I
IMonsipnocT G- 1 .7-CBSI3eil YKa3blBalOT Ha TO, YTO THII

~ceasn B I u Il siBAsieTCSt NMPOMEXKYTOUHBIM MCXKIY IT-CBSI-

3bl0 M YACTHYHO MNOJsipHOi .cBsi3blo. C  HCMoJb3oBaHHeM
PACIIHPCHHOTO MCTOAA KOHMHTYpall. B3aHMOXEHCTBHA B
I u II paccunransr sueprun cBs3cit Ge==X, cocrapublINe
108 n 83 xkan/monp ans cssseit Ge=0O u Ge=S cooTs.
PacyeTHl MOJIGKYJH OKCHT@PMHJEHA, NMPOBEACHHHIC € MOJ-
HOT ONMTHMH3amHcli reoMeTpHH, NMOKa3aJsH, UTO H30Mep rep-
munena H—Ge—OH na 18 xxaa/monp siBasercs Goaee
craGumnbiv, uem 1. . .~ H. A. Tonoab

~
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/ 95:103719g Structure of germanone and germathione :
through AB initio calculations. Trinquier, Georges; Pelissier,
Michel; - Saint-Roch, Bruno; Lavayssiere, Helene (31062
Toulouse, Fr.). J. Organomet. Chem.- 1981, 214(2), 169-81
(Eng). Ab initio quantum calens., using pseudopotentials and
including electron correlation were gerformedeon H2GeO and
H:GeS with double {(+d orbitals) basis sets. Full geometry
optimization performed at the SCF level led to planar structure
GeO = 1.63 A, GeH = 1.55 A and AHGeH = 112° for HiGe0 -
and GeS = 2.02 A, GeH = 1.55 A and AHGeH = 110° for

‘ 'HzGeS. The force consts. were calcd. as well as the theor.:
WM’U/M vibrational frequencies (»(GeO) = 1038 cm-1, »(GeS) = 586 cm-1).
o

U Wutéc

/1

&

As expected, the Ge = X bond is strongly polarized specially in
H2GeO. The o and = Ge-O bond polarities suggest that the
‘bonding is .intermediate between = (H2Ge:O) and semipolar -
‘bonding. Extended CI was used to ‘comBute the Ge:X bond
energies as.the [H:GeX — H2Ge(1A1) + X(3P)] reaction enthalpy,
They are predicted to be about 108 kcal{mol for Ge:O and §3
.kcal/mol for Ge:S. H2GeO is less stable:than:its germylene
‘isomer H-Ge-OH by 18 kcal/mol. . RS SR

(4.1951 9 NIX. Habed
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/q & /}/ JHH CBsA3€iH M YIVIOB B KPHCTaMlaX repMAHATOB M THO-
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repMaHaToB. CpaBHeHHE C H3MEHEHHSIMM, PACCYHTAHHBIMH'
Q| Aast C, Si u Sn-copepxawuX OKCHAHMX M - CYAbHAHBIX
monekya. Molecular mimicry of bond length and angle
S variations in germanate and thiogermanate crystals.
/Y.: 0 5) % A comparison with variations calculated for C-, Si-, and
) Sn-containing oxide and sulfide molecules. Gibbs G. V.,
%D'Arco Philippe, Boisen, Jr. M. B. «J. Phys. Chem.»,

S 1987, 91, Ne 20, 5347—5354 (aur..)
.0630p~ Heamnupnu. metogom CCIT B 6asuce 3—21 I'd**

paccuHTaHo reoMerpuy. cTpoenne Mosekya H.GeX, u
HeGeXs (X=O, S) u nposeseno cpasienHe ¢ “TNITOTHY-

M IBHMA annbiMi 11 C, Si 0 Sn-cofepikamux coegHHeHHil.
}OP ’ [Tokasano, yro Si- u Ge-cofepxaliHe COefHHEHHS HMeIOT
CXOAHbBle CTPYKTYPY, ¢H3. CB-Ba H TEHAEHUHH K CTEKJO-

v(/e/) . oGpazosannio. Jas monekyn H TO, (T=C, Si, Ge, Sn)
CTPYKTypa € CHMMeTpHeit S; CTaCHJAbHee aJbTepPHATHBHOIR-

CTPYKTYPHl cuMMeTpHi Dya. BuGa. 58. H. H. Cenuens

X-[988, 19, n 8 = HybeSy, HeberSe
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S B1035. TMpoTonnposanue MOHOOKHCH repmam-ui GeO
H repmanona H;GeO. Hccnenosanne HEIMNIHPHYECKHM Me-
Ttopom CCII. The protonation of germanium monoxide,

GeO, "and germanone, H,GeO. An ab initio SCF study
/ Antoniotti Paola, Grandinetti Felice // Gazz. Chim.
Ital.— 1990.— 120, No 11.— C,. 701—704.— Awnra, ,
' Hesmnupuuecknm meronom CCIT B Gasmcax 321 TO u
3-21 T'®* ¢ nonnoit ontHMmsaumei; TEOMETPHH PACCYHTAHMLI
pasinunnie usoMeprr cocraa GeHO+ m GeH,O+. B oGoux
Gasncax'  maomep GeOH+ “TTTabuabiee —HGeO+ wa
~100 kxan/moab. PesyasraTht PacueToB coraacyioTes ¢
‘HMEIOIHMHCST SKCNepHM. JaHHBIMH Tio rasodasmnomy mpo-

* TOHHpoBauuio SiO, Hpencxa'aano YBeJaHYeHe cpoacrea kK

X 1991, w {1

NPOTOHY NpH nepexole or H:CO x H,GeO. B. H. ®aycros
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? 6 J87. Heamnupuueckoe MO-HCCAen0BaHHe nOBepXHU-;
- CTH moTeHuHanabHoi sHeprun GeH,O. Ab initio molecular'

orbital study of the GeHyO potential energK surface /.
So S. P. // J. Phys. Chem.— 1991.— 95, Ne 26— C.
10658 —10662.— Amura. . '

Feomerpun 7 CTPYKTYp Ha CHHIVIETHOH = NOBEPXHOCTH'

‘notenu. sueprun GeH,O (I) u tpumaernoii HGeOH (I11)
ONTHMH3HPOBAHK C MHCHOJNb30BAHHEM METONOB KapTpH —
.Doka (6asuc 3-21 I'd*) u Meanepa — [aeccera 2-ro mo-

psaka (Gasuc 3-21 IT'd*), Paccunrtauw kosebaTesbHHE 4Ya-,
CTOTH AJs1 3THX CTPYKTyp. [lonmpaBkm Ha 3JeKTPOHHYIO
KOppeJsilHIo BBOAHJHCL MeToaoM  Meanepa — Iaeccera
4-ro mopsiaka ¢ yuetoM 1—4-KpaTHHX  BO36YXXIEHHIL.

' I'onaaagxo. 4YTO OCHOBHOe cocTosiiHe | siBAsieTcss CHHrJaer-

HoiM, a H,GeO (III) anexur Buiwe, yem II. Haiineno,
yro Tpanc-ll Heckonpko Gosee craGuien, yem uwc-II, mpu
yyete 3G GbEKTOB 3JICKTPOHHOI KOPpeJsilHH, DHEepruH ak-
THBAUHH H30MepHLIX mnepexonos Ttpauc-ll—uuc-1I, Ill—
—rpanc-1l u peakuun IIl—H:4GeO HaififeHn paBHEMH
Al4; 342 u 66,6 KKaJ/MOJIb COOTBETCTBEHHO,
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115: 287546j Ab initio molecular orbital study of the hydroxy= ¢
yermnylene potentinl energty surface, So, Suk Ping (Chem. Dep., !
Chin. Univ. Hong Kong, Shatin, Hong Kong). J. Phys. Chem. 1991,
95(26), 10658-62 (Eng). The geometries and vibrational frequencies
of eeven structures on the singlet GeH20 potential energy surface
and trinlet hydroxygermylene (HGeOH) have been optimized using
the HF/3-21G" and 1iP2/3-21G) methods. Electron correlation’
ertors are cor. up to the MP4SDTQ level. The ground state of
Ly drogermylene is a singlet and in contrast to the carbon analogs,
gernanone (HzGeO) tes higher energetically then hydroxygermylene.'
trans-JiGeOH has been found to be slightly more stable than
cis-11GeOH only after electron correlation is taken into consideration.
Vith correction for zero-point vibrational energies, MP4SDTQ.
ectivation energics for the. reactions trans-HGeOH — cis~-HGeOH,'
}ie(320 — trans-HCeOH, and H:Geo — Hz + GeO have been caled.
to b2 11,4, 34.2, and G5.6 heal/mol, resp. . X
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7“' 121: 238757u Molecular structures and properties of BGoX*‘
1nd HXGe* (X = O, S, Se) species. Leszczynski, Jerzy; Kwiatkowski,
Josef S.; Leszczynska, Danuta; Hale, Brian (Department of
mutry, Jackson State Umvemty. 1400 Lynch Street, Jackson,
MS 39217 USA). Chem. Pl(?w Lett. 1994, 225(3—4). 413-19 (Enf)

Ab-initio 1;40 E:l:l:l-ns were done tt:otli: the l;liGer* and l*IXGel+ xo;sa
= 0 S, Se geometries of the studied species were loca at
/Zé Wﬁi‘ M[lf the Hartree-Fock and MP? levels by using valence triple-{ basis set
/. with two sets of p—polarization functions on the hydrogens and two
L/' ALK ﬁ / ( sets of d-polarization functions on the heavier elements (TZP basis
/ # set). At both levels, bent conformations of the HXGe* ions were
found to be the global min. structures, and the HGeX*+ ions were
M? af &éﬂ/f/ bed-mm species. The predicted bent conformations for the HXGe*
ions are in contradiction to the Walsh rules, which require linear
structures for HXY mols. possessing ten valence electrons. The
Q) Vi Tz MP4/TZP/MP2/TZP level of calcns. for the pomsible dissocn
/—/ /\é 6 X, H+; and GeX+, H) predicts that all title compds. are.
thnnodynamxcally stable and should be obsd. by experimentalists.
{ 2 To assist such exptl. studies on these exptl. elusive ions, we furnish
relisble theor. mol. parameters, rotational consts., vibrational

ncies and mtensmes
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X 175199.  MonekynspHasa CTPYKTypa M CBOWCTBA “acTuly
HGeX'™ u HXGet (X=0O, S, Se). Molecular structures and

‘properties of HGeX* and HXGe™ (X=O, S, Se) species /.
Leszczynski Jerzy, Kwiatkowski lJosef S., Leszczynska Danuta,
Hale Brian // Chem. Phys. Lett. .— 1994 .— 226 , Ne;
3—4 .— C. 413—419 .— Awnrn. :

Heamnupuueckumu metopamu MO  nccneposaHbl CTPYKTY-(
pa, BPAaWart. KOHCTaHTbl, Konebar. 4acToTbl M MHTEHCMBHOCTH
konebar. nonoc uonos HGeXt u HXGet ¢ X=O0, S, Se.]
PasHoBecHbie reometpuu onpepeneHst Ha ypoeHe XM i
MM2 ¢ ucnonb3oBaHWMEM BaNEHTHOro TPEX3KCNoHeHTHoro 6a-
3uca ¢ Asyms Habopamu nonspusay. p-c-uuini AN aTOMOB
BOAOPOAA W C AByms Habopamu nonspusay. d-cb-uui ans.
atomoe 6onee Tsenbix 3nementos. Ha o6oux yposHax
pacuyeta u3orHytble KoHgopmauun nonos HXGet ortseuator
rnobanbHomy MuHuMyMy. Cipyktypa HGeX* orseuaer no-
'KanbHOMY MMWHWMYMy. BrusHue anexTpoHHON# Koppensuuu Ha

g 1R
Wioor wiy  OIIELAY



OTHOCMT. YCTOM4MBQCTL MOHOB , HCCNCAOBAHO B npubnnxkeHun’
MM ennots fo uerseptoro nopsgka. [lokasano, 4to pac-
CMOTPEHHbBIE MOHbI SBNSIOTCSH TEPMOAMHAMHHECKH yCTORUMBLI-
MM. PaccmoTpeHbl Tak)Ke MX BO3MOXHbIE NPOAYKTbI AHCCO-
umaumu. Ha KOpPEenupoOBaHHOM YPOBHC W3YUEHbl TaKKe He-
itp. monekynst GeX M KaTHOHbI GeX*. Bubn. 30. H. C.
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; + "121: 264141h Theoretical Study of the Potential Energy Surfaces
/7 Z fof Protonated Germanone and Germathione. So, Suk Ping

.(Chemistry Department, Chinese University of Hong Kong, Shatin,’

Ge,X,Hi]* system (X = O, S) were caled. by using the:

Hong Kong). J. Phys. Chem. 1994, 98(44), 11420-3 (Eng).

/l/- j 'Il“he feomeuies and vibrational frequencies of various structures of
Nl the »

~— / HF/3-21G®) and MP2/3-21G(*) methods. Electron correlation errors

- were cor. up to the MP4SDTQ level. The X-protonated state of

H:GeX (X = O, S) is more stable than the Ge—Eprotonated one. At
.the MP4SD’I‘Q/3—2lG(')//MP2{13—2IG(') + ZPE level, H:GeO and

é/ // éz ,H2GeS have been computed to have resp. X-site proton affinities of
o W / '197.4 and 188.4 keal mol-l, which are attributable to the differsmr

N chn;lge sepns. of their double bonds. The 1,2-hydrogen shift reaction
'V, /NLGp-  of HiGeXH* to HGeXHy* is exothermic with & basrier of 50.9 kel

i / / v p mol-! for X = O but endothermic with a barrier of 52.9 kcal mol-! for
7}& W X = 8, with transition-state structures as expected from Hammond's

@Et ate. }Z éf}yf
A 99Y, 1dl, NI ® i
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F: HGeO+
P:3
16142, Cucrema GeOH{+}-HGeO{+}. JleranbHoe KBaHTOBO-MCXAHHYECKOC
ncenenosanue. The GeOH{+}-HGeO{+} system: A detailed quantum mechanical
study / Yamaguchi_Yukio, Richards Claude A. (Jr), Schaefer Henry F. (III) // J.
Chem. Phys. - 1995. - 103,N 18. - C. 7975-7982. - Aurn.
Heammupuucckim MetogoM CCIT ¢ yueToM 37eKTPOHHON KOPPENALMH MCTOMAMI
cBA3aHHBIX KnacTepoB H KB B Gasucax 0 TPCXIKCMOHCHTHOrO C BKIIOYCHHEM
BEICIINX MONApH3AUHOHHBIX 1 Ady3nsIX GyHKUMIT HCCACNO0BAHO INCKTPOHHOE
crpoenne GeOH{+} (I) u HGeO{+} (II). OGHapyeno, 4To nuuciinstii 1 na 70,3
KKaU/MONb BbIroatice uneiinoro 11 Duepria aktusawnt n3omepuzaunn 1> (1,-
ogopoauslii casur) (1,2-Bonopoauslit pastoii 28,0 kkan/monk. Jlunonssic
momentst 1 11l oucnenst B 0,61 1 4,64D. OGcyxacHa BO3MOKHOCTb IKCIEPHM.
o6unapyxenns I u Il bu6n. 37.

A4
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124: 16849m The GeOH* — HGeO* system: a detailed quantum

mechanical study. Yamaguchi, Yukio; Richards, Claude A, Jr;

Schaefer, Henry F. III (Center Computational Quantum Chemistry,

University Georgia, Athens, GA 30602 USA). J. Chem. Phys. 1998,

103(18), 7975-82 (Eng). The ground state potential energy hypersurface

of the GeOH*~HGeO* system has been investigated employing ab initio

N electronic structure theory. First, geometries of two equil. and isomer-
Mn [‘j téﬂé/{ ) ization (1,2 hydrogen shift) reaction transition state were detd. at the
self—consistent—field (SCF), CI with single and double excitations (CISD),

a .coupled cluster with single and double excitations (CCSD), and CCSD

/ with perturbative triple excitations [CCSDXT)] levels of theory using four

A ) 7 basis sets. A qual. incorrect geometry is predicted for GeOH* unless f

ﬁ . M///{ functions are included in the basis set. Second, phys. properties includ-'

ing dipole moments, harmonic vibrational frequencies, and IR (IR) intensi-,

ties of three stationary points were evaluated at the optimized geometries.

The effects of electron correlation reduce the dipole moment of HGeO+!

by 1.25 Debye. At the highest level of theory employed in this study,

CCSIXT) using the triple zeta plus double polarization with diffuse and |

C.A./996,14Y, w A -



higher angular momentum functions [TZ2P(f,d) + diff) basis set, linear
GeOH?* is predicted to be more stable than linear HGeO* by 71.7 kcal/
mol." After correction for zero—point vibrational energies (ZPVEs), this’
energy difference becomes 70.3 kcal/mol. With the same method the
classical barrier height for the exothermic isomerization (1,2 hydrogen .
shift) reaction HGeO* — GeOH® is detd. to be 30.3 kcal/mol and the’
activation energy (with the ZPVE correction) is 28.0 kcalVmol. The
predicted dipole moments of GeOH* and HGeO* are 0.61 and 4.64 De-’
bye, resp. Thus, the HGeO* ion may be suitable for a microwave
spectroscopic investigation. On the other hand, the GeOH* ion may be
suitable for an IR spectroscopic study due to the strong IR intensities of
the three vibrational modes. The geometrical and energetic features are
compared with those of the valence isoelectronic HCO’-COH’ and.
SiOH*~-HSiO* systems. ) i i e fon ——
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F: H2GeO

B3

4B171. Coeannenna H[2]XO un (CH[3])XO (X=C, Si, Ge, Sn, Pb).
Conocrasnciie kapGeHONOAOGHEIX CTPYKTYP I CTPYKTYP C JABOIHBIMH
caa3aMi. MoryT nit BooGlue CyuICCTBOBATL TAKHE COCANMHEHHA METALIO0B?
H[2]XO and (CH[3])[2]XO compounds (X=C, Si, Ge, Sn, Pb): Double
bonds vs carbene-like structures - Can the metal compounds cxist at all? /
Kapp Jurgen, Remko Milan, Schleyer Paul von Rague // J. Amer. Chem.
Soc. - 1996. - 118, N 24, - C. 5745-5751. - Aurn.

Mecro xpanenns [TIHTE
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7B133. Cuctema GeOH — HGeO. SIBnsiorcs
OCTOBHBEIMM MJIM BaJIEHTHBIMM 3d-3stekTpoHuI? The!
GeOH—HGeO system: Are the 3d electrons core or valence?
Yamaguchi Yukio, Schaefer Henry F. (III) // J. Chem..
hys.— 1996 .— 104, N2 24 .— C. 9841—9847 .— Awura. |
Heammupuuecknmu MeTomaMy MHCCIENOBaHa NOBEPXHOCTD|
norenunansnoit sneprun cucremet GeOH (I) — HGeO (II);

B ocoBHoM cocTosHuu 2A’ . Mzoruyras crpyxrypa I ycroii-'
yupee Ha 28,5 xkan/monp uzoruyToit crpykTypn Il na ca-:
MOM BBICOKOM MCIIOJb30BAHHOM YPOBHE pacyeTa — B NpM-
6IIKEHHM I CBA3aHHBIX KIIaCTEPOB C yYETOM OqHO-, ABYX- M Ya-!

- |
CTHYHO TPEXKPATHRIX DOBBY)KZIEIH(H C HCMOJIb30BaHHEM TpCX-;

' DKCIIOHeHTHOro 6a3ica, MOMOJIHEHHOTO NOAAPH32UHOHHEIMIL It
. puddy3nnmu dynxuuamu. Ha aToM ypoBHe sHepreTHuecKuit!

"Gapbep 3k3oTepMuyeckoit peakws I1I—I onpenenen paBHBIM
11,8 xxan/monn. Ilokazano, YToO I PacCMOTPEHHON CHCTe-!
MBI «3amopaxuBanues 3d-op6utaneit atoma Ge npuBomMT:
K OMIMOOYHBIM IIPENCKA3aHUAM 3HEPTETHYECKHX XapaKTepH-:
CTHK ¥ Ip. cBoiicTB. IIpHCyTCTBME IBYX M30THYTHIX CTPYK-
Typ II ¢ BanenTHRIMH yriamu, pa,nuhiu}_q{“120>° 14 91_°, M pas-:



ZeMeHHEIMIt SHeprieit B 4,9 KKan/Monp, aBafeTcs 0CoGEHHO-
CTBIO PacCMOTPEHNOit CHCTeMEL bubm. 34, H.C.
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125: 96564k The GeOH-HGeO system: Are the 3d electrons core|
or valence? Yamaguchi, Yukio; Schaefer, Henry F., III (Center for
Computational Quantum Chemistry, Univ. Georgia, Athens, GA 30602
USA). J. Chem. Phys. 1996, 104(24), 9841-9847 (Eng). The 2A' ground x
state of GeOH—HGeO system has been investigated by ab initio electronic |

| structure theory. The equil. geometries and phys. properties including '
: dipole moments, harmonic vibrational frequencies, and assocd. IR intensi- |

7 . l
Wﬂ;)

ties for GeOH, HGeO, and the isomerization (1,2 hydrogen shift) transi- 1 .
tion state are detd. at the self—consistent—field (SCF) and CI with single

and double excitations (CISD) levels of theory with four basis sets. Therei
appear to be two min. for the bent HGeO (isomers A and B) on its SCF!
and CISD potential energy hypersurfaces. At the Hartree—Fock level !
the structure with HGeO angle near 90° (isomer B) lies lower, but cor- |
related methods show that the structure with HGeO angle near 120°,
(isomer A) actually lies lower. At the optimized CISD geometries, the !

' single point energies of coupled cluster with single and double excita- '

tions (CCSD) and CCSD with perturbative triple excitations [CCSDXT)] |
methods are also detd. In the correlated procedures three different types |
of frozen core orbital approxn. (15 frozen core, 10 frozen core, and 6 |
frozen core orbitals) have been examd. The energetics based on the first |
(15 frozen core orbitals) approxn. present errors of about 1 keal/mol ;

»Clﬂ:/wé,_/jgst Vg



compared to more accurate second (10 frozen core orbitals) and third (6
frozen core orbitals) approxns. At the highest level of theory employed
* in this research, CCSD(T) with triple zeta plus double polarization with
diffuse and higher angular momentum functions (TZ2P(f,d)+diff] basis
set, the bent GeOH mol. is predicted to be lower in energy than the bent
HGeO mol. by 28.5 kcal/mol. This energy sepn. becomes 25.7 kcal/mol
with the zero—point vibrational energy (ZPVE) correction. The classical
energy barrier for the exothermic isomerization reaction [HGeO(B)—~GeOH)
is detd. to be 11.8 kcal/mol and the activation energy (with the ZPVE"
correction) 10.7 kcal/mol. The theor. predicted isotope shifts for the GeO
stretching vibrational frequency of GeOH agree very well with exptl.
assignments by Withnall and Andrews. :
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y SRS 128: 196863n Comparative ab Initio Study of Molecular Struc- |
S et T tures and Relative Stabilities of Germanone, Germathione, Ger- :
/%/-. ") / maselenone, and Their Structural Isomers. Nowek, Andrzej; Sims, ;.
‘y/ J//Jé Rashad; Babinec, Peter; Leszczynski, Jerzy (Department of Chemistry, :
Jackson State University, Jackson, MS 39217 USA). J. Phys. Chem. A
9. 1998, 102(12), 2189—-2193 (Eng), American Chemical Society. The rela-
710 i // [o)p tive sabiltes of the HuGe=X. trans~ HGeXA,and cis-HGeXH (X = O,
= e S, Se) species and the transition states for H,Ge=Se == trans—HGeSeH
L’Z j // /} /'q and trans—HGeSeH + cis—HGeSeH isomerizations were investigated '
/g /; using post—Hartree—Fock ab initio methods. Geometry optimization
) a // J//?f and frequency calcns. were performed at the HF, MP2, DFT, and .
e s 001D |a QCISD(T) levels using TZP(2d,2p), TZP(2df,2pd), and TZP++(2df,2pd) .
/ p/ﬂ/ // C[/ /{/, basis sets. In the cases of oxygen and sulfur, the isomers H;Ge=0 and
/? ﬁ ‘?{f H,Ge=S represent the structures with the highest energy, and the global -

‘z —-— min. corresponds to the trans—HGeSH and cis—HGeOH forms, resp. In
———) a more detailed study of the potential energy surface of the Ge[H,Se]
/Z !ﬁ:je system, we have found that the trans—HGeSeH structure is a global |

min. sepd. at the QCISDT/TZP(2df,2pd) level by only 0.5 and 2.0 kcal/mol

tion energy plays a dominant role, and reliable assignment of the rela- |
tive stability of these energetically close—lying isomers was possible using '
only higher levels of ab initio theory. !

R S

. C//)) from H,Ge=Se and cis—HGeSeH, resp. In all cases the electron correla- :
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