





155219, Bausiuue OKpPYXeHHsi B MOJEKYyJe Ha 4acToTy.
panentHoro koseGamus Ge—Il, Mathis Raymonde, /M
@Q ¥ ‘,' _Satge J, Mathis F. Influence de T'énvironment  mo-
( leculaire siir 13 frequence de vibration de valence Ge—H.,
«Spectrochim. acta», 1962, 18, Ne 11, 1463—1472 (¢panu, >
pe3. amra.) s

Ias coetnnennit, cogepxaunx rpynnst GeHs, GeH, .
GeH, B ocnosnom aaxuarepmanos, 13 HMK-cnektpos onpe-
nenelbl 3nauennst yacror san. koa. Ge—H v(Ge—H) Bos-
pactaer B cayuae -—I[-3amectuTeseii mpu artome Ge i
yMenbliaetcss B cayuae +/-3amectuteneil. Buuisinne -3anme-:
cruteneit na v(Ge—H) azautusuo u 3710 06CTOSATENBCTBO
"MozkeT ObITb HCMOABb30BAHO AJsi OUEHKH HHIYKTHBHOTO 3(-
¢dekra. BoiBeieno aMmirpity, COOTHOMLIEHIE, MOAb3YACh K-PBIM ;
moxuo onpepemuts v(Ge—H); v(Ge—H) aas crpyxrtyp,
tuna RR’R” GeH nosker ObiTh npHOJIHKEHHO BhIYNCAEHA |
—— u3 cymMbl 6* ko3, Tadra s R, R” 1 R” ¢ nomoutsio
cootHowennsi v(Ge—H) (cu—1) =2008+16,5 ec™, :

S e H. Yymaesckuit: -
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G F 52568n CNDO .2 (complete neglect of differential overlap) .
e, X method for third-low molecules. Hase, H. L.: Schweiz, A. :
, (“achbereich Phys. Chem., Univ. Marbury, Marburs L., Ger.).
Theor. Chim. :cta 1973, 31(3), 215-20 (Eng). The CNDO;?2
methed was extended to Ge, As, Se, and Br comdds. with H,F,
Ci, Me, CN, NO, C:H,;,and_Et.  Bond lensihs and angles,
dipole monents—and contnibutions to them due te tke net at.

’ charges and sp and pd mixing, g., and u,2, and ionization poten- .
'\L Fa J tials were caled.  For the hydrides and interhz!ozen compds.,
< Rl
)

the bond anzles were reproduced we!l, whereas the bond lengths
differed a little from expil. results. For these and the other
compds. considered, the ionization potentizls were too high by |
Pw 2-3 e\ but showed the same trends as exptl. values. The p,p '
and u;4 contributions were higher than the corresponding terms
i1 mols. contg. second-row atoms.
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J/ 611250. GeHgt u_CponcTso X SmeKTpouy MoOHoOrepma-
~Ha. GeHst an e proton allini monogermarne,.
. Seazer- S,

N, Abernathy RN, Lampe F. W.
«J. Phys. Chem.», 1980, 84, Ne 23, 3066—3067 (amura.)
Macc-cnekTpanbHBIM METOAOM H3YUeHH MPOAYKTH -peaK-
wii GeH+R*, R+=CyD;+, D,;S*, CiD;+. B obnact
kuHeTHy. sHepriit E. mowos R+ or 2,5 mo 7,5 3B. Illupnua
HepreTHY. PacOpefe/icHHss HOHOB B INyuKe COCTaBJjANa
‘0,3 B 1 jfaBJenie B peakiHoHHON Kamepe 10~3 MM pT. cT.
'Tlo 3apucumoctsiM Bhixoga GeHyt or E chenan BHIBOX,
yto orpus D+ mosekymoit GeHy ot CoDs+ sBasiercss 9K30-
TePMHY. peakuueil N SHAOTepPMHY. peakuuefi B cayyae DS+
i CsD;+. B pesymbrate onpegeneno cpoactso GeHy x npo-
“rtony or 7,03 no 7.11 3B.. .- A, ®. Illecrakos ¢
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11 B1013.  GeHs* u cpomcTBo Kk nporoHy Monorepma-

Ha, Senzer S. N, Abernathy R. N, Lampe F.W.

GeHs* and the proton affinity of monogermane. «J. Phys.

.Chem.», 1980, 84, Ne 23, 3066—3067 :(aur..)

MeTonoM paccesiHHsl NMyyka HOHOB Ha MOJICKYJaX rasa
C TNOCJCAYIOUIHM aHAJH30M HOHHBHIX MPOAYKTOB KBaipy-
MOJMBHLIM Macc-CIeKTPOMETPOM HCcsefoBaH npouecce obpa-
3opauisa HoHoB GeHst. HMcnosb3oBanue MeueHHBIX aeiite-
pHeM HOHOB NOSBOJIHJIO MOKa3aTh, uTO HOHH THma GeHy+
obpa3yoTcs B pesyabraTe Gumodek. p-uuit GeHy ¢ CoDo*, -
CoD;3t, C3Dst, C3D;+ u D3S+. Ha ocnoBe 3aBHCHMOCTH
nonepeyHbX ceyeHuit oGpasosannst GeH D+ or sueprun
HOHOB YCTaHOBJICHO, UTO P-UHH ero o6pa3oBaHHsl C YYacTH-
eMm 1oHoB CyDot, CoDst u CoDst+ siBAsIIOTCS 3K30TepMHY.,
B 1o BpeMmst Kak p-uun GeHy ¢ C3D;+ m D3S+ — supotep-
Muunbl. OnpesesneHa BeJHYHHA CPOJACTBA K NMQOTOHY MOHO:
repmana, pashas 7,03—7,11 3B. MomnorepMan "ﬁ‘ﬂ‘flﬁé"r'cf-
Gostee “CHIIBNLIM ~GPeHCTCAOBCKHNM - OCHOBAHHEM, YeM MOHO-
cinan, Ha 0,43 3B. ... B. A. Capaes
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1 99:218953d Proton affinity of germane and t !
protonated - germane. Kohda-Sudoh, Susumu; - Ikuta, Shizez::
omura, Okio; Katagiri, Shigeyoshi; - Imamura, Masashi (Des.
hem., Hirosaki Univ., Hirosaki, Japan 036). . Phys. B 181
16(17), L529-L531 (Eng). The structure of GeHs* is a compleg ¢
GeHy* + Ha with C, symmetry. The proton affinit,

was caled. to 3y
7.3 eV. The dissocn. energy of GeHs* into GeHs*. + Hj was 3¢
keal/mol, L : fEL e e

"ﬂy?fw@)//) o
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2 Bb35. HeoObuHblit  Xapakrep CBsI3H B H3OTHYTOM
.rpanc-nurepvene. Unusual bonding in trans-bent diger-
)nenc. Trinquier G, Malrieu J.-P, RiviéreP.
«J. Amer. Chem. Soc.», 1982, 104, Ne 17,  4529—4533

(aura.) .
Heamnupuueckny Mertogom MO JIKAO CCIT ¢ yuerom
u 63 yuera xoudurypau. saammoneiictsus (KB) paccun-
- tanel aBa u3oMepa GeoHy B HX CHHIVIETHHIX COCTOSHHAX:

Zgj)/up//l /'/,QQ) anrepmen, HoGe=G¢eH; (I) u repsurarepyen, HGe—Gel,

(I1). Pacuérn H30MepoOB, Kak H rep.\nmena,‘(ieﬁz (I,

) A 3720 BBIMOJHCHK B JBYX3KCMOHCHTHOM 0asuce,  JOMOJHEHHOM:
/‘//t l{/? 4;’//07 Ad-noaspuzan. ¢pyuxuusyir Ge. Jas BEIEACHHS BAJEHTHOI
o6ooukit Ge 11CTI0a1b30BaH TCeBAONOTeHWNan Tina [liopa-

A - na — Bapreaa. Pacyer KB npoBoguii myTeM BapHau. pac-
yeTa BOJHOBOIT (pYHKUHH HYJICBOTO MPHOJNIKEHHS,  MOCT-

poenHoit myTteM #HTepau. BhGopa HanGosee BAMHBIX KOH-

7/’2_ curypaunii, BK1ai OCTaIbHEIX KOHUrypauHil yuuTHBaIH B
paMKax 2 mopsiika Teopn BosMymenuii -Meanepa — Ilaec-

/ ceTa. B paMkaX OGOMX METO/OB NpOBEICHA ONTHMH3ALMS
X./983 19 wds T R



' TCOMETPHIL NPH 3KCMEPHM. 3HAUCHHH R(Ge—Ge), a B paM-
kax KB nposeaena noanas  ontumuzaums usomepa I
R(Ge—Ge) =2,325 A, yroa makaoma .~39°.  Cornacho
pacuety KB Tpanc-nsornyras ¢opma I ua 4,6 KKaJ/MO0b
yeroitynpee Il i sBasietcst namGosee cTaGuabHONL. X,
cBa3b B I B oramune or amanornynmix coeaumenuit C u Si
OCYUICCTBJIACTCS ABYMS (1n0—pi) CeMHIOASPHBIMH HIOTHY-
THIMH CBA3AMH 10HOPHO-AKUENTOPHOTO THNA MCXKAY ABY-
Ma HI B cuuraetux cocrosmusax. ITo  3Toit npuynne |
H3-3a HaJHYHA JABYX B3aHMOJICHCTBYIOLUIX ABYXBAJCHTHBIX
A1l crenyer ckopee paceMaTpHsaTh Kak  «AHFEPMILICIH>.
OGcysaensl pasinunue (akTop, cnocoGeTBylomiie oGpa-
30BaHHIO TaKHX HEOOBIYHLIX CBSA3eil H OTMEUCHO, YTO HaMu-
60.1ee BAXKHHM H3 HHX ABAACTCA SHEPrHS CHHIICT-TPHILICT-
Horo pacwensenns B XH,, k-pas npu nepexoze or Cx
Ge MOHOTOHHO MeHsieTCs OT —il10 10 419 KKa.1/M0Jb.

C. Hoaun

M B (8
b



be, My Dmace 1957069 7 JEL

97: 98704h Unusual bonding in trans-bent digcrmene.

Trinquier, Georges; Malrieu, Jean Paul; Riviere, Picrre (Lab.

Phys. Quant., Univ. Paul Sabatier, 31062 Toulouse, ‘Fr.). J. Am.

Chem. Soc. 1982, 104(17), 4529-33 (Eng). Ab initio calcns.

using pseudopotentials were carried out on the two singlet

[Zg ¥ [ﬁc’) isomers of GezHy at both SCF (double + d basis set) and CI
L/l levels. Digermene (H2Ge:GeHz) is 5 kcal/mol more stable than
zermylgermylene (HGe-GeHa). Its trans-bent geometry does not

) 0 W) d'epend strongly on correlation effects; the wagging angle of the
q1riic (ieHz groups is 39° while the planar form stands 3-4 keal/mol
higher in energy. The type of bonding occurring in digermene

can be described as two semipolar bent bonds between two
tinglet germylenes. ' ‘

f,/] /98%, ;{/“%A//;?/‘
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2 1136." Mporounoe cpoacteo GH, u  cTpyktypa
GeHs*. Proton affinity of GeH, afid fhe shrape of GeHs*.
Kohda-Sudoh Susumu, Ikuta Shigeru, No-
mure Okio, Katagiri Shigeyoshi, Imamu-
ra Masashi. «J. Phys. B: Atom. and Mol. Phys.»,
1983, 16, Ne 17, L529—L531 (aura.)

C yueroM. KOHOHTYpal. B3aHMOJEHCTBHS BHINOJHEHH
sesmnepyy. pacuetsl auepruit csssn GeH, n GeHs+. Hai-
ZCHO, YTO SHeprHsi MpoToHHoro cpoacrsa Anas GeH, paBua
7,3 3B. Hon GeHs* umeer Cp-CHMMETPHIO M NpeiCTaBseT
coGoit kommiekc GeHzt ¢ npucoepunennoit monekynoi Ho.
Sueprus otpmBa Hp or GeHs* mpim  atom  cocrasasier
~0,3 3B. - B. ®. T'opauen
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19 5247. HccaenoBaHHst 4acTOT BaJeHTHLIX KoJeGaHMit

/‘) H30aHpoBaHHMX cBsizeit GeH. II. Bansnue 3amewenns u
/(_’/g P PAL2 L2 wnpykTuBunit sdekr. Studies of isolated GeH stretching
frequencies. II. Substituent and inductive effects.

") McKean D. C, Torto I, Mackenzie M. W,
92 . «Spectrochim. actas, 1983, A39, Ne 5, 399—408 (amura.)
ITytem aHasnu3a SKCIepHM. JAHHBIX N0 XapaKTEpPHCTHKaM

p nosoc Bajl,_kxoJ. cBsizeii Ge—H a9 Gosbluoro umucsia rep-
MaHOB nMﬂme npHGNHK SO a0 -

THBHOCTH BJHsHHA, rpynn Cl, MeTHJ, 3THJI H NPONHJ NpH

a-3aMellennd; 2) pocr yactorsl Bad. Koa. Ge—H c pocrom
3MeKTPOOTPHIUATENLHOCTH 3aMECTHTEAST H C POCTOM uHcaa

TAKHX 3aMeCTHTeJell NpH «-3aMelleHHH; 3) peajH3alus

ISt aJKHATePMaHOB KOPPC/SILHOHHOTO COOTHOLIGHHST V=

=2037+4720*, raec o* —napamerp: Tadra; 4) HeoGxoau-

MoCTb yueTa KoH(popmal. i (a3oBbHIX H3MEHEHHH B BaJjeHT-

Hux uyacrorax Ge—H H, Kak cjeacTBHe 3TOro; 5) OLIH-

‘GOYHOCTD noniqcmmx paHee KOppeJsILHOHHLIX COOTHOLIe-

X: /983, 19 n/g



w s - '
urit. Ilpobeneno conocraBieHHe H3yuyeHHHIX CB-B repMaHOB
C HX YIrJICPOAHBIMH M KpemHHeBhIMH aHajoramu. OGcyxae-
Ha BO3MOXKHasl TPaHHMUA NPHJOXEHHs YKa3aHHBIX BHIUE
3aKOHOMEPHOCTEil K HMEIOUHMCST B JIMT-pe 3KCNEepPHM, Ral-
nbiM, Coobmt. I cM. mpen. pedepar. 10. H. Ilanuenko
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18 61017.  HeamnHpHueckoe H3yueHHE NBONHON CBS3H

* _repManuii—repmManuii B aurepmene. An ab initio study of

a germanium — germanium double bond i ndigermene.

. * Nagase S, Kudo T. «J. Mol. Struct.», 1983, 103,

‘ - . -Suppl. «Teochem», 12, 35—44 (anr.a.)

B pamkax orpaunuensoro Metopa XapTpu—®oka npu

HCIOJIb30BANNH JABYX3KCMOHEHTHOro 6asuca H3 Crpynnupo-

BaHHBIX TaycCOBBLIX ¢-LHii NpH pPasIHYHBIX  FEOMETPHY.

KOH(HrypalHsaXx NpoBefeHbl pacyeThl MOJEKYJHl IHrepMeHa

% 62: ’ Ge,H;. Haiineno, uto paBHOBecHast reoMeTpHu. KOH(Hry-
0) 7; Z{,’&/u, pauHus MOJIGKYJbl SBAsETCS Hensockoit (cummerpus Cap).
UccaenoBan npouecc BHYTPHMOJIEK.  IeperpynnupoBKH

Myw . . H,Ge=GeH;=HGe—GeH,. Ilposeneno cpabHehue c
aHaJOTHYHBIMH COEIHHEHHSMH KpeMHHst H yraepoxa. Oue-

HeHBl 3Heprus mpucoeannennss Hp K aurepmeny, a Takxe,
CPOACTBO K INpPOTOHY AHrepMEeHa H AaHAJIOTHUHBIX COEaH-.
HEHHI1 KPeMHHSI H_yriepoaa. B, H. )Kunuuckuit

’

1
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23 B1077. Kwunernka rasodasnoii  peakuun  MEXAy
uwonom M Gely u SHeprus_JHCCONHANHN _cBasH D HiGe—
H). Kinetics of the gas-phase reaction between iodine
and- monogermane and the bond dissociation . energy
D(H;Ge—H). Noble Paul N, Walsh Robin,
«Int. J. Chem. Kinet.», 1983, 15, Ne 6, 547—560 (amra.)

Baanmogeiicteie noxa ¢ GeH, npu 403—446° C mpuiBo-
nfir x o6pasosanmio GeHaJ, BeHsJ; 1 HJ B kau-pe OCHOB-
HBIX TIPOAYKTOB p-Liii. IIpH GOJbLWIHX CTEMeHsX KOHBCPCHH
oGpasyeTcsi mo Kpaiiueii Mepe elle OLHH TPOAYKT. Ileps.
npoayktoM p-umi sisasercs GeHsJ. Hauanpnas ckopocts
P-UHH OMHCHBAETCS  yp-HHEM dJo/dt="1r[J5] YGeHy) /(1 4+

ﬁﬂ +#THI}[[J5]) B wHpoKOM AHanas’oHe AABJCHHIl GeH, u
Jo. Brop. p-uun GeHsJ okasbiBaloT BJAHfHHE HA KHHCTHKY
mpouecca, OAHAKO MPH HauaJbHBIX COOTHOLICHHSX peareH-
toB [GeHy)o/[J2] 0==100 cymmapnasi CKOpOCTb p-LHH ONH-
chIBaeTCsl TeMH »Ke KOHCTaHTaMH, 4TO ‘H Haua/ibHass CKO-

X./953, (9, n&3



poctb. Cresal BBIBOA 4TO p-Lis NPOTCKAET IO uenHoMy
MeXaHH3My; ONpejesicHa KOHCTAHTa CKOPOCTH HavuaJbHbIIL
cragin  J+GeHy—GeHs+HJ Igk, (am3/Moan-c) = (11,03
+0,13) — (52,3+1 kMIx/mMoab)/RTIn10. Tloayyeno 3uave-
HHE JJIsT 3HeprHu mlccow&wt
*10 x[Ix/Monb. DTa BeJHUHNA ODCYKAAETCS B CpaBHeHHH,
C JMaHHBIMH AJs1 3Hepruu cBsaseit Ge—Ge u Ge—C, "(

. "Pesiome
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T Sudoh Susumu, Nomu

e Dkco ¢ ae.
0@4* p U/CQZQ? K3H (t-ote So-

Cettfupterm. My’ Chem . Ras, /gw{jg
NB, ® ~-7 T
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}—f y \9 [1122. ~ PenssTHBHCTCKHIT paciunpenHblii Meton XiOKKe-

Ji C HTEepaUHAMH No 3apsaay H ero NMPpHJAOXKEHHE K CHCTe-
Mam GeoHy, Sn n _PboH,. Charge iterative relativistic
extender HiicKel theory amd its application to the diger-

ene, distannene and  diplumbene systems. Gleg-
hornJ. T, Hammound N. D. A. «Chem. Phys. Lett.»,
1984, 105, Ne 6, 621—624 (anr..) ; o

[Tpeanoxena MoAH(HKAUHA PeNATHBICTCKOro PaclIHpeH-
Horo Merona XIOKKe/s, BKJIOYAlOWas HTEPAUHOHHYIO Npo-

21 e Ueaypy,  NO3BOJSIOILYI0 YueCTb 3aBHCHMOCTb MaTPHUHBIX
y 5/1eMEHTOB raMHAbTOHHAHA OT 3(QEKTHBHHX 3apsAA0B Ha

76/4[5% . atoMax. CxeMa HCNOJb30BaHa AJA pacyera PaBHOBECHOIT
/ TeOMETpHH i cTabuabHOCTH Mosekyn HoM — MH, (M=Ge, |

Mﬁ% £ Sn, Pb) u ux msomepos HM—MH;. Haiizeno, uto B pace
/. J CMOTPEHHOM PfAy YrOJl CKPEWHBaHHA, T. € YroJ Mexay

,',/”/ Zz 6uccekTpucoit yrra HMH o npaMoit BROAb CBSI3H M—M,

[. yBeanunsaercst or 35° y GeHs no 65° y Pb,H,. Hsomep
/ g Sn—SnH; mls_.;mserc;xs 6}(_){11eencra6unbnbr.\x 4YeM OCHOBHed

A Konpopmauns HeSn—SnH,. IIpoBesennne Takxe npeapa-

_ C/)' /98 y/ =7 pme.nbgme pacuernt Monekyn GaH; u TIH, ykasmsaior na
N : —— .-=7t. U. Ilementnes,

HX HeCTaGHAbHOCTD.
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16 51041, HrtepauuoHublii nMo 3apsily, PEASTHBHCTCKHIY

BapHaHT PacCWIHPEHHOro MeTOAa XIOKKeaSl H €ro npHMeHe-;

HHE K CHCTeMaM JMrepMeHa, AMCTAHHEHA W AunaomGeHa..

Charge iterative relativistic extended Hiickel theory and

its application to the digermene, distannene and diplum-

bene systems. Gleghorn J. T, Hammond N. D. A,

«Chem. Phys. Lett.», 1984, 105, Ne 6, 621—624 (anura.).

. MopupuuHpOBaH penATHBHCTCKHIl BapHaHT paclIHpeH-

Horo merona Xwkxens (PPMX), npeanoxenHslii u pea-,
Jan30BaHHMIT panee JlopoM u ITmnkko («QCPE Bulls,

1983, 3, 468). B BblpaxKeHHS AHATOHAJBHHIX MATPHYHBIX:
3JIeMCHTOB cexyaspHoro ~yp-uHss PPMX BBemeHn 3aBi-.

cawie OT 3apaga uieHol. C noMombro MOAH(HUHPOBAH--

Horo PPMX ontumusnposanbnl yranl 0 Mexmy GHceKTpHc-

coit yrna cBsisn HMH u HanpaBnenneMm cBsisy M—M 3
WAW L . cucremax- MsHy (M=Ge, Sn, Pbg. YcraHossieno, uto @
/ Bo3pactaer or 35° B GegH; a0 65° B PboH, CraGuap-:

Hocth cHcreM MoH, pospacraer B Toit Xe mocsienosatess-

29 . :
X198Y, 9, w1 Shathy %%/%%



HocTi. AHaJOrHUHble pacyeTHl pPaBHOBECHHX yraos O Bi
HepensTHBHCTCKOM Bapnante PMX npusemt K cyluwecr-
BEHHO MeHbIINM 3HaueHusM yrmoB 0 B cicremax MoHy.!
B pamkax PPMX nccirenoBaHa Takie CTaGHABHOCTD H30-:
mepos HMMH,. Vecranosneno, uto cucrema GepHy mnpir
yraax 0=0 u 35° Gonee crabHibHA, ueM H30Mep HGe-'
GeH,. AnanornyHas KapTHHa Ha6nionaercs H AJf PbsH,.
B cnyuae SnH; Gonee craGuibHBIM HaitieH uaomep'HSn-i
SnHi. PesyabraTit pacueton cucteM MoHy, M=Ga, Tl

B pamkax PPMX ykaswBalOT Ha HECTAaOWIbHOCTb COOTB.:
coeHHeHHil. - H. A. Tonoss




A , 5‘11,37: “dopma u CPOACTBO K nporony GeHs+; ’-rcopxm
5 CYWCCTBOBAHHA W pachiaga. THc shiape and proton-
‘affinity of GeHs*, and the theory of its existence and
breaking up. Khoda-Sudoh Susumuy, Ikutal
‘Shigeru, Nomura Okio, Katagiri Shigey-
oshi. «Hnxou Karaky xaiici, J. Chem, Soc. Jap., Chem,
and )Ind. Chem.», 1984, Ne'10, 1625—1636 (am; pes.
aurJ. ) s g o T
! Onpenenena rcoMerpHst ‘moJekynnt GeHst.  Monekyna:
GeHs* npeacraBaser co6oii cBOGOAHbIE KOMIIEKCh GeH;*"
u ¢parmentst Hp. Cummerpus monekyast C,, a ne Dip,!
ZZJMZWZ} KaK npeanonaranoch panee (M. Hartmann et al. Theor.
Chim. Acta (Berl.), 17, 131 (1970). Xumuu. cbsizb B GeHs*
Wﬂ aUAMHIUDYETCS B ACTANAX PASMHYHBIMH METORAMH H C pas-|
7 HpIX ToOuek 3penis. - CpoacTBo K MNpOTOlly cOCTaBJsieT,
7‘

¥ 7,12 3B, Haiigeno, uto pacueTsl C MOMOIUBIO TEOPHH Ca-:

MOCOTJIaCOBAHHOro. NoNst 0GeCNeyYBAIOT AOCTATOYHYIO TOU-!
, i .
h. /985, /8, NS
—




HOCTb JJIst alC. BCJHWINBI CPOACTBA K npoTony. OGcyxknaa-
'IOTCST NPHYHHBI, O KOTOPHIM TPyAHO oOuapyxuth GeHst
B peakuun nepenoca nportona GeHy Bemnunna 0,31 3B,
pocraroyna, uytoObl crabuansuposatb GeHst ortnocHTenb-!
o GeHs*+H, DBoablioe xosmnuectBo smepri, oﬁpasylo-!
‘uieiics B pesysbTaTe MPOTOHHPOBAHMS, pacnmpeaesseTcs: mno!
MOJIeKysie nyTem pesaxcammi. Koraa cssisb mexay GeHytl
H Hp npuoGperacT H30GLITOUNYIO  3HEPrHIO OTHOCHTEJBHO
COGCTB. 3HEPTHH CBSI3H, MOJCKYJa JIErKo AHccOUmHpyer nal
bparMenTel. TH PE3yALTATHL MOJYYeHbl HEIMIHPHY. METO-|
:aom CCIT MO JIKAO ¢ ncrnosnb3oBanHeM ABYX3KCIOHEHIL.|
6asuca u andy3nbx rayccopblx opOnTateil aas Kakaoii!
oGonouky ' ¢ pobapJjenneM MNOJspH3al. (G-uHil [-THoa Aas
Ge u p-tuna aas H. o ___ Pesiome’




bty

v, d/
)

M/ /,ar/’

/98
7 101: 216738y ‘T'he whupo and the proton affinity of germanium
hydride (GeHs), und the theory of its existence and breaking
up. Khoda-Sudoh, Susumu; lkuta, Shigeru; Nomura, Okio;
Katagiri, Shigeyoshi  (Lab. Catal,, Inst. Phys. Chem. Res., Wakoh,
Japan 351-01).  Nippon Kagaku Kaishi 1984, (10), 1625-36
(Japan). The mol. geometry of GeHs* was detd.; it is a loose
complex of GeHy* and H: frugments. The mol. symmetry is C.. The
chem. bonding in GeHa* was unalyzed in detail. The proton affinity
of GeHy is 7.12 eV; an SCF calen. was sufticient to obtain the abs,
value of the proton affinity, since the corrections canceled out. The
reason why it is difficult to detect GeHs* in the proton-transfer
reaction of GeHq is discussed. Only 0.31 eV is enough to stabilize
GeHet in ref. to GeHa* + Hu The large amt. of energy wined by
protonation is distributed in the mol. during relaxation, hen the
bond between GeHy* and H: gains energy in excess of its bond
energy, the bond easily dissocs. into fragments. These results were
obtained by the ab-initio LCAO-MO-SCF method with a basis set of
double-zeta quality plus a diffuse GTO in each shell. Polarization
functions were added, /-type for Ge and p-type for H.

\

A\

A /959, 1o/ NQY.
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10 51025. Tleomerpus u cpoperBo K nporony GeHs+
M Teopusi ero CyllecTtBoBaHusi M pacnapa. Khoda-su-
doh Susumu, Ikuta Shigeru, Nomura Okio,
Katagiri Shigeyoshi. «Huxon xaraky Kaiicu,
J. Chem. Soc. Jap., Chem. and Ind. Chem.», 1984, Ne 10,
1625—1636 (sim.; pe3. aura.)

Hesmnupuueckum merogom CCIT MO JIKAO c¢ ucnodb-
3oBanHeM 4 GasHcHbIX HAOOpPOB pPa3JHYHOrO Kay-Ba, HayH-
Hasi ot MuuumaabHoro OCT-3 I'® u no pacwupennoro 6a-
3ucHoro HaGopa [Jauunnra— [(14s10p6d)/(6s5p2d)] nasi
Ge u 4s/2s pas H, ponossenHnM noJsipH3au. [-GyHKUHS-
MH Ha Ge n p-pyukuusamu na H, nposenenst pacuersl aJek-
TPOHHOrO M reoMeTpHu. CTpoeHHsi moJekyasl GeH; u moma
‘GeHs*. Ilpusenennl paccuutannbie Bo Bcex Gasucax 3ma-
UEHHS] TOJIHBLIX 3HEpPruil, reoMeTpHY. NMapaMeTpoB, Op6H-
TaJbHBIX 3HeprHit M cpoacTBa K nporony. [lokasamno, uto
GeHs+ nmeer cummerpuio Cs, a He Dy, Kak Obino mpen-
€Ka3aHo paHee HAa OCHOBAHHH HE3IMIHPHY. PACUETOB B Ma-
Jibix Gasucax (cm. Hartmann H. et al. «Theor. Chim.

N /O



Acta», 1970, 19, 155). OGcyxacha NpPHPOAA XHM. CBA3H
B GeHs+. PaccunTannoe CpOACTBO K NPOTOHY MOJEKYJIbl
GeHy naiineno pasuwiv 7,12 3B, Ilpoananusuposans Tpya-
HoctH onpenenenust GeHs+ B nomuHo-MoJsieK. p-unsix nepemo-
«ca nporona c yyactiem GeH,. Paccuntannas B paclumpen-
"HOM mnoJsipu3al. Ga3Hce PasHOCTb NMOJHBIX 3Hepruit GeHst
‘M cymmbl noanbix auepruit GeHs+ u H, cocrasasier Bcero,
0,31 3B. Bceaeactsue addexToB penakcanun GoJblioe
KOJI-BO 3HEprHH, MNPHOGPETCHION NPH NPOTOHHPOBAHHH,
pacnpeacssieTcsi BAOJb MoJeKyab. Koraa cBsisb Mexay
¢parmentamu GeHs* (GeHs+ u Hj) npuoGperaer H3GHITOK
SHCPTrHH, OHA- JIETKO AHCCOUHHPYeT Ha ¢parmeHTh. Pesyib-
TaThl PAcueTOB COMOCTABJIEHBl C JIHT. JAHHBIMH AJSI CHCTEM
‘CHs+ u SiHs*. B i , H. H. Cenuenst

BT
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9 1110.  TeopeTHueckoe HCCIEAOBAHHC GeH,, AsHa
i SeH,: sHepruu AHCCOUMAUMH CBsi3ei. Theoretical study
of GeH,, AsH,, and SeHn: Bond djssociation energies /
Binning R. C. (Jr.), Curtiss Larry A. // J. Chem. Phys.
. 1990.— 92, Ne 3.— C. 1860—1864.— Aura. .

HesMnupnyeckHM MeTOAOM CCIT MO JIKAO c yueroM
‘KOppeJsiilHi 3JIEKTPOHOB B 4-M nopsiike TEODHH BO3MYylLE-
wnit Meanepa — Ilneccera B Gasncax rayccoBBbIX -1uit
14s11p5d[4s n 14s11p5d/5s1p,  CrpynnHpOBaHHLIX B
6s4pld[2s u 9s6p2d[3slp ¢ HOMOJHHTEJLHLIM BKJIIOUEHHEM
MO OAHOIN d-(-UHH A TAKENLX aTOMOB HCC/CAOBAHO
anextpontoe ctpoere GeHn, n=1—4, Ai'l_n, n=1-3, u
SeHn, n=1—2. [IpuBejcHn paBHOBECHAA TeoMmeTpusi, Ko-
neGaTebHbe YacTOTH. DHEprHH AHCCOUHAUHI XOpOWOo €Oo-
raacyioTca ¢ AAHHBIMH 10 (OTOHOHH3AUMH. OHTaNbNHH
.o6pasosanus np 0 K npeinonoxHTeabHO o6nafaoT TOY-
HOCTBIO ~ -3 KKaj/monb. I10fBEpPrHYTO COMHEHHIO 3KCHC-.

PHM. 3HayeHHe 3SHTaJbNHH oGpa3oBaHHs A/ GeH,.
. JI. JleGeneB

At Lae



SeHn: aneprun auccounaumun cesseir. Theoretical study of!

} ' ~ 18 B1074.” Teopermueckoe wayuenne GeHn, AsHn H
GeH,n, AsHn, and SeHqn: bond dissociation energies /'

P ISSED 990
Ké/f%/ )71 s / '

— A= ‘ Binning R. C., Curtiss Larry A.// J. Chem. Phys.—|
A= 1990.— 92, Ne 3.— C. 1860—1864.— Amra. !
PaccunTaH SHEprHH AaTOMH3ALHH M AHCCOUHAUHH CBA-

seit B Monekynax GeHn (n=1—4), AsHx (n=1=-3) u:

SeH,, (n=1—2). PabiioBecibe reoMeTpuy. napamerphl "

XOME0aT. uacTOTH  OmpefesneHH  NpH  -pacueTax MeTo-’

nom CCII. Dnepruy paBHOBECHHX KOHQHrypalHH BHUHCie-

HH Janee C TIOMOUIbIO TEOPHH BO3MylleHHk Mesnepa—

Tlneccera 4-ro mopsaxa. - Hcmosnb3opan GasHc Crpynmp.

: - rayccoBHX ¢-lHi (14s12p6d) /[9s6p2d] ua Ge, As u Se!
V{{ /1 . 1 (5slp)/[3slp] na H. BuuncieHHse 3HEPrHu JAHCCOUHA-
WHH cBA3ell COMVIacyloTcsi € SKcmepHM. ¢OTOHOHH3AW. AaH-'

‘HeMH. Ha ocioBe  MOJyYeHHHX 3HAYeHHH - SHEPrHH H

SKCTIEpPHM. JNaHHHX ‘06 H30JHP. aTOMaX ONpPEAeseHH 3H-

; TanpnyH o6pasosanus AHp® THAPHLOB NpH 0K (Tounocts’

2 ouenena B +3 kkaa/monb): -SeH —36,8; SeH;—9.8;

’ (.P g AsH —58,1;  AsH; —40,5; AsH;—19,2;  GeH —76,0;.
\X / /.57 0/ N/ GeH, —59,2; GeH; — 52,8 u GeHy — 19,6 kkan/mMoab. i
~ i S —— ~_ A. A Cadonos
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/7 / y.) * 112: 165456 Theoretical study of germanium hydnucs.arccnlc
hydrides, and selenium hydrides (GeHa, Aslin, and ScHz): hond.
dissociation cnergies. anmv R. C., Jr.; Curtiss, Larry A. (Dep.!
Chem. Phys., Carlow Coll., Pitt sburgh PA 15213 USA) J. Chcm
Phys. 1390, 92(’3), 1860-4 (bng) Ab initio MO theory (Moeller-Plesset
pcrturbauon theory to fourth order and new basis sets developed for:
Ge, As, and Se) i5 used to calc. the atomization cnorgles of Gell, (n

am 90 = 1-4 ), AsHn (n = 1-3), and SeH, (n = 1-") Good agreement is
. found with the exptl. bond dissocn. energies of these hydrides
derived from recent photoionization studies. The theor. encrgies are
combined with exptl. data on the isolated atoms to det. ideal
enthalpies of formation at 0 K for these hydrides, which are cxpcc.cd
to have an accuracy of about £3 kcal/mol (£0.15 eV

L Ak, Fely
041990, 12, 418 ‘Lﬂgj/z e
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{ 113: 46571s Theoretical study of germanium hydrides, arsenic
hydrides, and selenium hydrides (GeH., AsH,, and SeH,):
ionization energies. Binnin%, R. C,, Jr.; Curtiss, L. A. (Dep.
Chem., Univ. Puerto Rico, Rio Piedras, P. R. 00931). J. Chem. Phys
1990, 92(6), 3688-92 (Eng). Ab initio MO theory (Moeller-Plesset
theory to fourth order with a series of extended basis sets) has been
used to calc. the total energies of GeHn* (n = 1-4), AsHn* (n = 1-3)
and SeHa* (n = 1-2). In combination with previously published
results on the neutral hydride mols., the data are used to derive
ionization enerﬁies of the neutral species and appearance potentials
of the ions with an expected accuracy of £0.15 eV. Exptl. data are
reviewed in light of these results. Theor. predictions of the
structures of several cations are discussed including the Jahn-Teller
distortion in GeHy*.
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/10 B1040. Teomerpuu u  osueprun GeH, n GeH,+

f' (n=1—4). Geometries and energies of GeH, and

/ GeH,+ (n=1—4) [ Das Kalyan K., Balasubramanian K.

5 77‘7 '// J. Chem. Phys.— 1990.— 93, Ne 8.— C. 5883—5889.—
Aura. .

Muorokongurypau. meronom CCII B nomioMm aKTHBHOM
A- /—vy MPOCTPAHCTBE, METOAOM Koliurypau, B3-BHS BTOpPOro mo-
o psaaka H MuorocchuiounbiM Metogom KB ¢ yuyetom onmo-

W JABYKpaTHBIX BO30YKJSHHIT NpPOBCAEHH PacyeThl OCHOB-

nbix coctoaunii GeH, n GeHp* (n=1—4). Paccunranu

paBloOBeciible TCOMETPHY, napamerpbl 3THX YacTHU, aaHaba-

Ty, [IT HOHHM3AaUHH W 3HEPrHH MNOCJACAOBAT. AHCCOLHALHH

ceaseil. Haiigeno, yro GeH; nmeer nupamupansioe crpoe-:
WWW lHe, oAHaKo Gapbep npeBpalleniss B MJOCKYIO CTPYKTYpY
LL cummerpun Dy, pasen Bcero 4,6 kkaa/moab. [Tokasano, uto
ocHoBHoe coctosinie GeHyt sBaserca  sH-Tea1epOBCKH

/ 5 HCKaXKeHHHM cocTosiiHeM (Konourypauusi 24,, cuMMmerpus
/ C2y), K-poe MOXKHO paccMaTpHBaTb KaK HOH-MOJICK. KOM-
naeke GeHp*+-H,. M3 mefiTpaabubix uacTHi camoit cTa-

. 6uabnoii naiinen GeH;, a u3 katnonneix — GeHjt.
\1\( ’/gy/) N/O . 4 ; H. H. 3Ceuqexm
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/ 511123. Teomerpun u sueprun GeH, n GeH,+ (n=
=1—4). Geometries and energies of GeH; an eHnt
(n=1—4) ) Das Kalyan K., Balasubramanian K. //'
J. Chem. Phys.— 1990.— 93, Ne 8— C. 5883—
5889.— AmnrJI.

[TpoBemeHBl pacueThl YKa3aHHBIX B 3arJaBHH MOJCKYJT
'H HOHOB B NPHOJHMKCHHAX TMOJHOTO aKTHBHOTO NMPOCTPAHCT-
Ba, MHOTOKOH(MHIYpPaUHOHHOrO CaMOCOrJIaCcOBAHHOr0 MOJST
¢ B3aHMojciicTBHEM KoH(HrYypauHit BTOPOro NOpsiAKa
MeToA0M KoH(Hrypau. B3aHMoJAeiicTBHii ¢ HaGopoM oOaHO-
H IBYKpaTHO BO30YXJEHHBIX HCXOAHBIX Kondurypaunii. Pac-
CYHTAHBI PaBHOBCCHBIE TEOMCTPHH 3THX YaCTHL, afHaGaTHY.
noreHuHasu HoHu3aw 1 sueprin cpaseit (D, (Hn_,Ge—H)
u D.(Hn—1Get*—H)). OcuoBuniM cocrosnuem GeH:*+ sB-
asieresi 24, (Coy),  KOTOPOG HCKAXKCHO ' SIH-TCJAJCPOBCKHM:
B3aumojeiicteueM, co crpykrypoit GeHot-H.. AnnaGaruu,,
notenuHansl Hounsauun GeH, mnposiBasiIOT ucTHO-HCYeTHOE
yepenoBanue. Cpenn HefiTpanbubix uyacTHu HauGosee cra-
OunbHoit siBasiercst GeHy, a cpemu 3apsienunix — GeHj+,

) v I. K.
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114: 30428k Gceometrics and encryics of germanium hydrides

- /-J- and their monopositive ions (GeHn and GelHat (n = 1-4)). Das,
A =/ Kalyan K.; Balasubramanian, K. (Dep. Chem., Arizona State Univ.,
Tempe, AZ 85287-1604 USA). J. Chem. Phys. 1990, 93(8), 5883-9

(Engs’. Com{)lclc active space MCSCF (multiconfiguration SCF)

f (CASSCF) followed bx second-order CI (SOCI) and multireference

- singles and doubles CI (MRSDCI) are carried out on the ground
ﬂ states of GelHa and GeHa* (n = 1-4). The equil. geometries of these
species, adiabatic jonization potentials, and ste wise bond cnergies

] y.(Hn-ch—H) and De(Ha-1Ge*-H)| are caled. 'The ground state of

et is a Jahn-Teller distorted 24,(C=) state with a GeHa:*.Ha

complex structure. The adiabatic jonization potentials (IPS) of GeHa

exhibit even-odd alternation. GeHy iz the most stable amoeng the
242 ,@l’ neutral GeHn species while GeHa* is the most stable of the GeH,~. |

J 2% ) :
c.A-/991 /Y, NY
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* 14 B1035. Kpartnas cBsi3b répmamuii — repmainii: cuir-
JIETHOC IICKTPOHHOE OCHOBHOE cocTosinne Ge,H,. Germa-
nium—germanium multiple bonds: the singlet electronic
ground state of Ge,H, / Grev R. S., Deleeuw B. J.,
Schaefer H. F. // Chem. Phys. Lett.— 1990.— 165,
Ne 2—3.— C. 257—264.— Awura. ’

B aByX pasnuunblX ABYX5KCMOHCHTHHIX 6asucax, aonou-
-HeHHbIX noaspusau. ¢-uuamu, meromom CCIT o aHaJHTHY, .
TpalHEHTAMH HAMACHLI MATH CTAUHOHAPHBLIX TOYEK HA Mo-
TeHUHaablolt  TIB  cunrnetHoro  cocrosims MOJIEKYJIB
GeoHa, mosnoxenns x-pex 3atem YTOUHECHBI  METOAOM
RONQITypal. -B3aHMOEiiCTBHSL. IpuBefenn mosmbie 3Hep-
THH H YaCTOTHI HOPMAaJLHBLIX KOJeGaHHIl, BKaO4Yas MHHMBle,
AN 3THX Touck. OTMEUEHO CHJBHOE ' CXOACTBO

TOTEHIH-
anpioii 1B namnbix  mosexkysn purepmuna u LHCHJHHA
"SioH:. Ocuosnoe ' cocTosinne nmeer cumMerpuio Cop H 5B-

JIACTCA MOCTHKOBOIi CTPYKTYpOii, oGpa3syemoii* 1ByMsa aro-
MaMH BOJIOPOAA C YIJIOM MCXKAY MJIOCKOCTSMHU GeH,Ge u
MHHHMYM),
) cTpykry-

COOTBeT-
I1. B. Taneaun

TPAHC-H3OTHYTasl H JHHElHasi (CEANOBBIE TOYKH

pol Jexkar Beiwe na 10, 18 w 46  kkaa/moan
CTBCHHO. . .
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= 7I113. KpaTHble CBSI3H repMaHHit — repMaHuii: CHHr-
JIETHOE OCHOBHOZ 3JIeKTpoHHoe coctosHHe Ge,H,. Germa-
nium — germanium multiple bonds: The singlet electro-
nic ground state of Ge;H; / Grev Roger S., Deleeuw
Bradley J., Schaefer Henry F. (III) // Chem. Phys. Lett.
— 1990.— 165, Ne 2—3.— C. 257—264.— Anra.

C nomowbio nesmmupny. mMetonoB CCIT u koudurypau.
.B3aHMOJICHCTBHSA PACCYHTaHBl NOBEPXHOCTH MOTEHL. SHEPrHH
AJIs1 CHHTJIETHOrO 3JeKTpounoro cocrosanns Ge,H, ITosepx-
HOCTb TNpOaHaJH3HPOBaHA BOJH3H NATH pPasNMHUNBLIX H30-
MEpHBIX CTPYKTYp. PaccMOTpeHBl . cllepyIolle CTPYKTYpH:
JHHeiinas, TpaHcu3orHytas  cHMMeTpHst Coy, repMuJieH,
JNByXMOCTHKOBasl CTPyKTypa cumMetrpuu Cp, M nJockas
JABYXMOCTHKOBAsl CTPYKTypa cHMMeTpHH.Dy,. YcTOitunBOCTS
H OTHOCHT. PacoJIO}KEHHe MO 3HCPTHH PA3JHUYHEIX CTPYKTYp
‘aHaJNOrHYHO paccuHTaHHOMY pamee aas SiH.. ITokazawmo,
YTO OCHOBHOH SIBJISCTCS JABYXMOCTHKOBASi CTPYKTYpa CHM-
MeTpHH Czp. CTPYKTYpH TepMHJIHJCHA H TPaHCH3OTHYTas
COOTBETCTBYIOT JIOKaJbHBIM MHHHMYMaM c 3Heprueii 10 '
18 xkan/mom, coorercrBenHo. JIHHeiiHast CTpYKTypa me
COOTBETCTBYCT JIOKAJbHOMY MHHHMYMY. "E. A. X
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112: 165448w Germanium-germanium multiple honds: the
singlet clectronic ground sizte of digermyne (Ge:ll2). Grev,
Roger S; Delecuw, Bradley J.; Schaefer, Henry F., 11l  (Cent.
Comput. Quantum Chem., Univ. Georgia, Athens, GA 30622 USA).

"Chem. Phys. Lett. 1990, 165(2-3), 257-64 (Eng). The singlet states

aie studicd of the potentially Ge=Ge triply bonded parent compd.
GezHz by ab initio theor. techniques. The stable min. and their
relative energies are surprisingly similar to those found in previous
studies of SizHz. The authors find a dibridged structure to be lowest
lying, with germylidenc and trans-bent structures about 10 and 18
keal/mol kigher, Tesp. As in SizHy, the linear structure is not a min,
on the potential energy surface. .
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14 B1049. Heamnupuyeckoe HCCJAEA0BaHHE COCAHHEHHH
GeHs. Ab initio study of the GeHs species /| Moc Jerzy,
Rudzinski Jerzy M., Ratajczak Henryk // Chem. Phys.
Lett.— 1990.— 173, Ne 5—6.— C. 552—562.— Amnra.
Hesmmupnueckim Metogom CCIT B Gasucax ot 3—21 I'®
10 MIDI—43* H  GHIKCNOHEHLUHaJbHOTO C  MOJsIpH3al.’
¢-uuamu nposefedsl  pacyernt GeHs (I), GeHs (II) u
GeH;. Crpykrypnt I cummerpin Dap 1 Cy 0oGe HaitfeHbt
Sl HecTaGHABHLIMH, NEpBasi 0Ka3ajach MepeXOAHbIM COCTOSIHH-
ey L/L ﬁ‘ eM paaukaabHoro 3ameulenus H B II, Bropas — ceaJoBoi
“‘f) C 0 Toukoit 3-ro mopsiaka. OOGWHIT BHA NOBCPXHOCTH INOTCHIH-
asbHOIT HEPTHH COBMAJacT C YCTAHOBJCHHBIM paHee  AJs:

7’/’/[252'[”} cucremnt SiHs. L _ B. H. ®aycros
/

$- 1991, ¥ 1Y
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* 511124.. Hesmnupuueckoe usyuenwe cucrem GeHs. Ab
initio study of the GeHs species / Moc Jerzy, Rudzifiski’
Jerzy M., Ratajczak Henryk // Chem. Phys. Lett.—
1990.— 173, Ne 5—6.— C. 557—561.— Aura.

C npHMCHEHHEM psila HeIMNHPHY. METOAOB I C HCMO.b-
30BaHHEM HCCKOJBKHX pPas3JiHYHBIX GasicHBIX 11aGopoB BHI-
MOJIHEHBl PAcyCTHl JHCPreTHUYCCKHX M CTPYKTYPHBIX Xapak-
tepuctik cucremsl. GeHs B crausoHapHbIX TOYKax CHM-
metpun Dz 1 Cyp WA TIOBCPXHOCTH MOTEHL. IHCPLHH STOIT
cuctembl. Ha nepsoM 3Tane orpaHHYCHHBIM MeTOoZoM XapT-
pu — doka A OTKPHITHIX 00O0JOYCK NPOBOAMJIACH ONTH-
MH3aLHs TeoMeTpPH4. CTPYKTYpHL Ilajee ¢ HCMo/ib3oBaHHEM
NoMyuyeHHLIX JAHHBIX NPOBOMHJHCH PACYeTHl HCOrpanHuCH-
HEIM MeTomoM Xaprpu — ®Poka (HX®) n meromom MHo-
royacTHYLoil TCOPHH BO3MYIUEHHI BTOPOro NOPSIAKa B Ba-
puante Measepa — Ineccera, AeTepMHHAHTHBIC G-UHH S
KOTOpOro crpom@ Ha opGuransx HX®. Haiizeno, urto:



Aas cucremsl GeHs kak crpykrypa cummerpun Dss, sB-
JISIOUIASICS MePeXOMHBIM COCTOSIHHEM st peakunn GeH 4
+H, Tak u crpykrypa cummerpun Cyp, ABASIOWIASICA CCA-
JIOBOil TOYKOit TpeThero mopsiika, HecTaGuabHLL. IIpH 3TOM
cTpyktypa D, 1mo 3HEPrHH JICKHT HEGMHOTO HHXKE, YeM
crpykrypa Cy. OTMeYeHa mNOJHAst AHAJOTHS MOJAYYCHHBIX
pe3yJbTATOB C Pe3yJbTaTaMH, NOJYUCHHBLIMH paHee AJs CH-
cremut SiHs. Bu6a. 23. A. U. K.
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114: 12366] Ab initio study of the germanium hydride (Gells)

epecies.  Moc, Jerzy;  Rudzinski, Jerzy M.; Ratajczak, Henryk

(Inst. Chem., Univ. Wroclaw, 50-383 Wroclaw, Pol.). Chem. Phys.

Lett. 1990, 173(5-6), 557-61 (Eng). Ab initio restricted open-shell’

2 UHF and UHF, Mocller-Plesset theory to 2nd order computations:
Jﬂﬂm@ﬂ(_ . are reported for the GeHs species. The GeHs structures of Db and'
7 Cqiv symmetry were predicted to be unstable, and the revealed nature!
; (,Z of both stationary points on the GeHs energy surface (a true:
CWM/‘/L transition state and a third-order saddle point, resp.) is the same as;

in the case of the corresponding SiHs structures.

e A1990, 1Y, N &
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114: 256012g Infrared detection by the matrix-isolation techrique
of redicals piroduced in deposition plesmas: gcrmanc. Lloret,:
A.; Oria, M,; Scoudi, B;; Abouaf-Marzuin, L. (Lab. Phys. Mol..
Atmos., Univ. Pierre et Marie Curie, 75252 Paris, Fr.). Chem. Phys.
Lett. 1991, 179(4), 329-33 (Eng). The matrix—isolation technigue
wes used to study the neutral species (mols. and radicais) issued from «
a low pressure (0.2 mtotr) germane muitipole d.c. discharze. GeH,
and Ge;H. radicals were obsd. by IR absorption spectrescepy.
Assignments are proposed based on relativa intensity behavior.
Double doping of tne germune plasma with hydrogen shows no etfeat
upon the Gells to Gck}lz relative conen. The total electron-impact
dissocn. cross section of germane was measured for quasi-monoenerzotia
primary electrons of 45-150 eV. The shape of the partiai yieid of’
GeHz and GeHs forraation in e- + GeHy reactions and the Gelly/GeHa

branching ratio sre discussed for the sume clectron-eneray ranve.
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115: 13506) Ab izitio study of the germauinm hydrids (Goily)
spocies [Brratum to document cited in CAIL4(2):1230

2368§1. Mee,

Jerzy: Rudeinaki, Jerey Mo R.';mjg.’nk. Hlenryk L(lnst. l(‘.;l&;r U‘.E.i\;.

e ” Wroclew, 50-383 Wroclaw, Pol). Clem. Phys. Lett. 2, 178(4),
’/'L/L /[/ WM 450 (Bng). An error in Table 3 has been cor. The error was not
f : AN L. .retlected in the abstr, or the ingex entries. B
~Ag 1y frt’ = 26 " Bt e i
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t* 6 61021. Monekyna Ge;H;: paBHOBecHas reoMeTpHs HM3-
Konexauero KOHQ)OPMGPB C OAHMM MOCTHKOBBLIM ATOMOM.
Ge;H;: A molecule with a low-lying monobridged equilib-'
rium geometry /Paldgyi Zoltan, Schaefer (111) Henry F., Ka-
puy Ede //J. Amer. Chem. Soc. .—1993 .—115 N2 15 .—C.
6901—6903 .—AHrn. )

MposepeHo nosTopHoe wucCnefoOBaHME MNOTEHUMANLHOM MO~
BEPXHOCTM CHHrNETHOro coctosHus monekynst GeH; ¢ wuc-
none3osaHuem metogos CCI, koHpurypau. B3-BWI—H cCBS-
3aHHbIX Knactepos. Hapsay ¢ paHee McCnefoBaHHbIMW CTPYK-
TYPOM C [ABOWHBLIM MOCTUKOM M BHHMAMAEHONOAOBHOM CTPYK-
‘TYPOi NPEeACKa3s’aHo Cyu\ecTBOBaHME M3OMepa C OAHMM MOC-'
TMKOBbIM aToMom Boaopoaa. lpenckasaHHbI M3OMep nexuT
Ha 8,9 kkan/monb BbIWE NO 3HEPruM, HYEeM OCHOBHAR CTPYK-
TYPa C ABOWMHBIM MOCTMKOM. ) A. A. CacoHos

X. /99y, N
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119: 80682n Gnlh. a germanium-containing molecule with a
low-lying monobridged equilibrium geometry.  Palagvi. Zoltan;
Schaefer, Henry F., III; Kapuy, Ede (Cent. Comput. Quant. Chem.,
Univ. Georgia. Alhens. GA 3002 USA). J A= Chem. Sce. 1993,
115(15), 6%1-3 (Eng). Recent exptl. and theor. studies repocting
remarkable monobridged structures -for St:Hs, ALH: and hsl‘Hx
have motivated the reinvestigation of the singlet potential ec Y
surface of Ge:H: Lsmg the \CF CI\D :md CCSD methods 1n
conjunction with a double-y plus polarization basis se: (DZP). In
addn. to the dibridged (or butterfly) ground state azd tke lew-lvicg
vinylidene-iike min., reported earlier by Grev, this study precicts '..bej
existence of a monobridged itomer, which is cl:a.ru-:zn.ed 8s a =in.
by means of barmonic vibraticnal frequency analyses. Relitive
cne ies of the above structures were also predicted ‘with the use of

CSD and (perturbative) tri 1e excitation method (CCSD),
whlch employved a triple-y &Iu& arization hasis set susmezted with
a set of f functions on atems (TZP+f). Fizal ecerpecic.
predictions suggest that the morcobridged structure is the seec—d
most stable isomer of Ge:H:, lying 8.9 kcal mol-! abeve the tunerlly.
ground state and 2.1 kcal mol-! below the brancked (vinyli de:e—Lu)

min. ) o C

.4 1993818 wg
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121: 213499y Structures and Properties of GeHs* lons As;

Revealed by Post-Hartree-Fock Calculations. Archibong, Edet
F; Leszczynski, Jerzy (Department of Chemistry, Jackson State'

University, Jackson, MS 39217 USA). J. Phys. Chem. 1994, 98(40),’

10084-8 (Eng). Ab-initio, electronic-structure calcns. at the SCF,

MP2, CISD, and CCSD(T) levels, in conjunction with basis sets of at

Jeast triple { plus polarization (TZP; quality, were applied to

characterize the potential energy surface of the GeHs* ion. Mol

structures and harmonic vibrational freguencies were calcd. for the

W/L [e ”{) six possible structures at the SCF and MP2 levels. The lowest
/z’y VC{%) / ~ eergy conformer was further optimized, and characterized by using

\ — the CISD approxn. The most stable structure has a C, symmetry

W . ,ﬁmf with the Hz unit bound sideways to the GeHs* fragment, similar to
the Group IVA analog, SiHs*. The C, transition structure for

mtation of the Hz moiety has virtually identical energy with the

global min. structure, and lying 31.37 kcal/mol (CCSD(T)/(TZP+f))

sbove the min. is the Ca transition structure for hydrogen scrambling

(pseudorotation). Our best est. of the dissocn. energy for GeHs*,

ing into account the zero-point energy (ZPE), is 9.66 kcal/mol,

compared to 10.3 kcal /mol predicted for the analogous SiHs* system.

C-ﬂ-/QQ‘// r{a_i__/,/‘lff
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©121: 142227v The structures, encrgics, vibrational, and rotational
frequencics, and dissociation enerigy of Gelse. Schreiner, Peter,’
R.; Schaefer, Henry Fo, I ven Rague Schlever, Faul (Center:
Computational Quantum Chemistry, Univ. Georgia, Athens, GA-
30602 USA).  J. Chem. FPhys, 1994, 1013), 2141-7  (Bng).
Eight structures for protonated germane (GeHs*) were examd. n
detail by using the SCF, Clincluding single and deuble excitations

(}”A(/‘,y'c/ 7% (CISN), and coupled-cluster including single, deuble, and perturbstively

beHy

included triple excitations [CCSD({T)] methods, in conjunction with”

A double-¢ plus polarization (DZP) and triple={ plus pelarization

@ MLZ/?L ﬂ/ (including f functions on germanium TZP + 0 basis sets. The Cu

) and the Dy isomers are hyghin energy (84 and 48 keal mol-d, resp.,

quﬁlfffMjﬂﬂ[’/z relative to the Cul) structure at "the DZP-SCH level]l.  Although:

7 structure Cu(D) is the global min,, both C, structures, where GeHst is

2’- /7 i _comprised of a nearly planar germyl cation and a hydrogen mol, aze,
<, W,

essentiolly equal in energy and allow virtuslly free rotation of the!

iqm. iotmey, meyn - @) rvin
c.A. 1999, 141, w12




hydrozen moicty. Complete hydrogen scrnmbling doces not occur, ny
the enerpy of the Cadl) structure [33 keal molt (at the T2 +!
£-CCSD leveD] i higher than the dissoen. energyv of Gellss into
Gelae and H: (Do = 10 keal molot), Dy of GeHer is alimoat the snme
as for SiHa* due to a favorable HOMOa) -LUMO(pae) interaction
in Gelse.  The global min. was characterized by vibrational
frequency analyses (up to the TZP + {-CCSD level); the authors alsg
report on the rotational consta, ns well a3 the proton uffinity of
germane (156 keal mol.-). :
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= behe™ e
‘Z .g 122: 223379u Ab initio prediction of the structure, harmonic!

"vibrational frequencies, and dissociation energy of the Hr-GeHy*-H'

cluster ion. Archibong, Edet F.; Schreiner, Peter F.; Leszczynski,’
Jerzy; Schleyer, Paul von Rague; Schaefer, Henry F, III; Suﬁ';::an,‘
Richard (Dep. Chem., Jackson State Univ., Jackson, MS 39217
USA). J. Chem. Phys. 1995, 102(9), 3667-73 (Enaﬁ). Ab initio
_predictions of the mol. geometry, harmonic vibrational frequencies,
and dissocn. energies are reported for the germanium hydride cluster
ion GeHs*. Seven stationary points were located on the potential
energy surface (PES) of GeHr* using the SCF, CI including single
and double excitations (CISD), and coupled cluster including single,
double, and perturbatively included triple excitations (C SD(%")
24 ~ methods in conjunction with a double-{ plus polarization (DZP) an
@” W./{Wg / L , a triple-{ plus polarization TZ(3d1f,1p) quality basis set. The most
/ stable structure has a C; symmetry with the two Hz subunits rotating
? ». 4 ~ freely about the symmetry axis of the GeHs* fragment. Our best est.
MO M ’ / GLZ/ of the dissocn. ener% for GeHs*, taking into account the zero point
7 vibrational energy (ZPVE), is 3.10 kcal/mol, compared to 4.6 and 1.2
kcal/mol obtained. resp.. for the SiH:* and CH1+ cluster ions.
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F:Ge202 :
P:3 3 . i
4B157. Hccnemobanne Ge[2]O[2] MeromoMm ¢yHKuMOHANa IUIOTHOCTH H (¢

noMolsio $OTOIEKTPOHHOI criekTpockonuH. A combined density functiona
theoretical and photoelectron spectroscopic study of Ge[2]O[2] / Nicholas Johr

B., Fan Jiawen, Wu Hongbin, Colson Steve D., Wang Lai-Sheng // J. Chem

Phys. - 1995. - 102, N 20. - C. 8277-8280. Anra. :
C noMowpio MeTona GQYHKUHOHATA IUIOTHOCTH M (OTOIIEKTPOHHOE |
cnexTpockonui  ccnenosana crpyktypa  Ge[2JO[2] (I) n  Ge[2]O[2){-}

IMokaszano, uyro I o6namaer pomMGHY. KoHHrypaweil ¢ 3amoNHEHHOE
o6onouxoii H 601b1I0i1 2HEpreTHY. IENbI0. DKCIEPHM. amiabaTHy. CPOACTBO ¥
anektpony I maiineno paBubiM 0,625 5B. Hccnemosana koneGarensHas

CTPYKTYpPa CMeXTPOB H YaCTOTa MOJTHOCHMMETPHYHOro XoneGanns I (mpiuramer ;
xone6anne Ge-Ge) Haiinena pasHoii 335 em{-1}.
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W/ 1996
‘Z . 124: 299356w Ab Initio Molecular Orbital Study of the GeH,*

Cation. So, Suk Ping (Chemistry Department, Chinese University of

Hong Kong, Shatin, Hong Kong). J. Phys. Chem. 1996, 100(20), 8250~3

(Eng). The geometries of the various isomeric structures of GeH,* have

optimized using the 3—21G*, a double—-¢ plus polarization (DZP),

and a triple-¢ plus polarization (TZP) basis set, and their vibrational

requencies have been computed. Electron correlation errors are cor. up

to the MP4SDTQ level. GeH;* has been predicted to exist, like SiH,*,

" in the H,~GeHy*~H; structure rather than the GeHs*~H; one, the global
v /4 , _ Win. being a C,~symmetry structure with two symmetry—equiv. H,
J /1 0 C/? subunits weakly bound to the GeH;* cation. The dissocn. energy D, of

Cm MM/L/ GeH;* into GeHs* and H; has been computed to be 5.21 kcal mol-1 at
[2’ [¢C /‘ d the MP4SDTQ/TZP//MP2/TZP + ZPE(MP2/TZP) level. This value is

W&/ - /’ comparable to that for SiH;*. It is thus believed that GeH,* should be
stable enough for exptl. detection and characterization. The next equil.

structure is predicted to be a GeHg*-H, complex lying 3.73 kcal mol-?

higher in energy and with a dissocn. energy D, of only 1.49 kcal mol-?
close to that of CHg*=H,. o )

O 1996, 129 y AL
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129: 193932u Theoretical study of GesHs* isomers. So, Suk Fing

Chemistry Department, The Chinese University of Hong Kong, Shatin,

eop. Rep. China). Chem. Phys. Lett. 1998, 291(5,6), 523-528 (Eng),

m Elsevier Science B.V.. The geometries of nine structures of GesHs* have
/"/[? been optimized at the HF/3-21G(*) and the MP2/3—-21G(*) levels of

] theory and their vibrational frequencies computed. Electron correlation

%L&Z l[//ﬁ errors in their energies are cor. up to the MP3 level using basis sets of
" %1y triple-zeta plus polarization (TZP) quality. The singlet pentagerma-
W0 ¢M‘ {1,1,1]propellanyl cation is predicted to be, like SisHs*, the global min.
e on the GesHs* potential surface. The pentagermavinylcyclopropenyl

m m cation, the carbon analog of which is the lowest energy structure of
CsHsg*, is least stable among the nine GesHs* structures studied, lying

39.24 kcal mol-? above the global min. '

- . - -

CA1998, 129 VIS
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F: GeH62+
P: 3
130:301953 An ab initio study of the
structures and properties of the XH4 and XH62+
(X = C, Si, Ge) dications. Babinec, Peter;
Leszczynski, Jerzy (Department of Chemistry,
Jackson State University, Jackson, MS 39217, uUs
Int. J. Quantum Chemn., 72(4), 319-324
(English) 1999 The ab initio electronic
structure calcns. at the MP2 and the Becke 3LYP

i_A




d. functional levels in conjunction with the 6-
311++G(2df,2pd) basis set used for the detn. of the
structure, vibrational spectra, and dissocn.
energies of the XH42+ and XH62+ (X = C, Si, Ge)
dications. The min.-ener structures correspond to
the C2v point-group symmetry species for all stu
systems and represent weakly bounded complexes of
one or two H2 mols. bou by three-center two-electron
bonds to the XH22+ core. At the DFT level, have
predicted dissocn. energies of 103.70, 88.65, 35.23,
31.97, 28.30, a 25.91 kcal/mol for CH42+, SiH42+,
GeH42+, CH62+, SiH62+, and GeH62+, resp Frequency
shifts of the stretching vibrations assocd. with the
formation weak bonds between XHn2+ core units and
the H2 mols. were also calcd. and reported to guide
exptl. detections of the title species..



F: Ge3H3+ M‘_f_é) /ﬂﬁﬂ’

Py 3

132:127965 Theoretical study of Si3H3+ and
Ge3H3+ isomers. So, S. P. N.T. Shatin,
Chemistry Department, The Chinese University of
Hong Kong Hong Ko Peop. Rep. China Chem.
pPhys. Lett., 313(3,4), 587-591 (English) 1999 Five
stable cyclic structures of Si3H3+ and of Ge3H3+
have been studied with the G2 MO method. For both
Si3H3+ and Ge3G3+, the global min. is pr to have
the cyclopropenyl structure of D3h symmetry, lying
28.1 and 3.8 k mol-1 below the hydrogen-bridged C3v
structure, resp. On the other hand, d. functional
theory calcns. predict the latter structure of
Ge3H3+ to 1li the former energetically. However,
the present work provides no definite evidence as
to which method is giving the correct result.

C. 7. 2500, 132




/ékl//’&mﬁ 7’)% 49895

MOfIL /lcz oy
¥
m%/f/éﬂf// |

"131: 92806s Coupling Trans—-Bent Double Bonds in Tetragerm-
abutadiene. Trinquier, Georges; Jouany, Claude (Laboratoire de.

'Physique Quantique IRSAMC-CNRS-UMRS5626, Universite Paul-

Sabatier, 31062 Toulouse, Fr.). J. Phys. Chem. A 1999, 103(24), 4723—
4736 (Eng), American Chemical Society. The coupling of two trans—
—, bent double bonds is examd. thcor. through ab initio calens. on
tetragermabutadiene H,Ge:HGe—GeH:GeH,. If a trans—bent arrange-
ment is maintained for each —GeH:GeH, fragment, there are two ways
of coupling two trans—bent units, starting from an s—trans conformation
around the central bond. The first one preserves an all-trans arrange- .
ment of the four pyramidalized germanium atoms. Along the rotational
pathway around the central bond, this configuration has no symmetry !
(C,), except for dihedral angles of 0° (C,) or 180° (C;). As in butadiene,
the potential curve along this coordinate is sym. with respect to 0° and
180°, with a preferred s—trans form, t—1 and two cquiv. gauche forms, ‘
g-1, lying about 3 kcal/mol above in energy (MP4/DZP/SCF/DZP). The'

(. 7.7999 737, &,



s—ci1s saddle point sepg. the two gaucne 1orms 1S higher in energy than
the barrier sepg. the s—trans and gauche forms. In the second coupling
scheme, the mol. maintains a C, symmetry axis for any torsional angle, -
but the encrgy curve no longer exhibits any symmetry along the entire
[0—2:] rotational coordinate. As anticipated by simple overlap argu-
ments within the pseudo 1 orbital set, the two min., reminiscent of
s—trans and gauche arrangements, are both skewed. The gauche
conformer, g—2, is now below the trans one, t—2, but still above t-1.
The min. g—2 and t—2 are sepd. by two rotational barriers, depending
on the direction of rotation. Interconversion between these coupling
configurations procceds through planar inversion at one GeH:GeH, unit.
Two pathways are possible, linking either the two s—trans forms or the
two gauche forms. The barrier along both the t—1 — t-2 and g—2 —
g-1 pathways is calcd. at 4 keal/mol, in line with the barrier to planar-
ity found in isolated digermene. In both coupling schemes, adiabatic
singlet—triplet sepns. are calcd. at 13 kcal/mol. Intramol. cyclization of
g-2 into the cyclobutene form proceeds with a slight activation barrier,
and a large exothermicity of 27 kcal/mol. Alternatives in which one or
both double bonds of the butadiene form are replaced by a double hydro- |
gen bridge are not favored. By contrast, the two bond—stretch isomers
of the bicyclobutane form are significantly lower in energy than the

but_a;iienc forms. " ‘
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132:199307 A First-Principles Study of the
Structure and Dynamics of C8H8 SiB8HS, and Ge8H8
Molecules. Kilic, C.; Yildirim, T.; Mehrez, H.;
Ciraci, Department of Physics, Bilkent
University Bilkent 06533, Turk. J. Phys.

Chem. A, 104(12), 2724-2728 (English) 2000, The
authors present a first-principles study to
elucidate the nature of the bonding, stability,
energetics, and dynamics of individual X8H8 mols.
c, Si, Ge). The results obtained from both "local
basis" and "pseudopote ab initio methods are in

CAL060, 732



good agreement with the exptl. data that exists cubane
(C8H8). The trends among these mols. are reminiscent of
those pre in the bulk solids of C, Si, and Ge. High-
temp. dynamics and fragmentati X8H8 were studied by the’
quantum mol. dynamics method which shows that at temps.
cubane is transformed to the 8-fold ring structure of
cyclooctotet
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