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"/ﬁf) % B#‘f : &\)enmﬁepunmm.- Chbck T. H, Morgan G. L. Spectro-

- o/ _‘gcopic propertics of fietiylberylinm borohyaride. «J. Amer.
A

hem. Soc.», 1970, 92, Ne 22, 6487—6492 (anr..) ,
.+ Hsmepennt UK-cnextpnt nornowmennsa i IMP_Goporuapy- L
: ) :na. metuabepuiaus (I). IToxasano, uro B ras. cocrosinun I
Q.‘ C CTB " MoHoMepa H -auMepa. Monomep 1 i
T .HMeeT JnHeitnoe ‘crpoenne ¢ ckeneroM - C—Be—B, npuuenms;
'cBsiab C—Be siBnsieTcst o6biutioit ¢ cBs3blo. Himep I mueer-i_

C{ T Ot 'fakxe annefinoe crpoenne ¢ ckeaerom B—Be—Be—B, .|
‘B MmonoMepe H aHMepe 1 obGuapyxeHO HamHYHE KOHUEBBIX

rpynn_BHa. ) I. Kysbsinw
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8180g /Spectroscopic properties ot methylperymum = poro=——
ydride. Morgan George Louis; Cook, T. H. (Dep. Chem.,
Univ. Wyoming, Laramie, Wyo.). J. Amer. Chem. Soc. 1970,
92(22), 6487-92 (Eng). Under the conditions of these expts. |
the vapor of MeBeBH; consists of a mixt. of monomer ‘and
dimer. The mo tas a linear C-Be-B skeleton, with:
the C bound to Be via a normal ¢ bond and th¢ B bound to the
Be via a double H bridge. The dimer has a linear B-Be-Be-B
skeleton. Each B is bound to thie adjacent Be atom vja a double
H bridge and the 2 Be atoms are bound via a double M¢ bridge.:
BH; terminal groups were found in both monomer and dimer.
NMR data coufirm' thestructure of the dimer in soln RCTIC__
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S Xe//4 e 74 12 1136. ~HccaepnoBanHe METOLOM . MOJIEKYASAPHBIX Op=-.
g : gu'}r_;meﬁo nipo-GepuanoGopanos, BsH gBeX, ~rae X—BH, |
Pt <Hio, CHs uan CgHs. Molecular orbital studies of nido- |
51 be (av./{}-'E,e_f_y_llaker,ao_e_s;,Bsf*mBe.X’ where X is BHy BsHie, CHa’
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orCsHs. BiceranoJozef, Lipscomb William N.;
«<Inorg, Chem.», 1979, 18, Ne 6, 1565—1571 (anra.) |

Metonom CCIT MO JIKAO. ' BajenTHoM npuGaikenn |
C HaCTHYHBLIM COXpaHeHHeM ABYXaToMioro AuddepeHunasib-"
. HOTO MepeKpLIBaHHsT HCCJE0BAHO 3JEKTPOHHOE CTpoeHie!
Hino-GepuanoGopanos BsHjoBeX, X-BH, (1), BsHi, (1),
CH; (III), CsHs (IV). Hcnoassosano 8 Ha6opoB 3Kcno-
Hent casteposckix AO anst Be. Ilpusegenst mosisle 3uep-
THH H HX KOMIOHEHTHI, OpOHTaJbIbIC SHEPrHll, pacnpeaese-
HHST 3JICKTPOHHOM TIOTHOCTH, HHAEKCH PeaKLIIOHHOI Cro-
coGuocT, JNokanusosaniivie no Boiicy MO. OGuapy:xeto,
4TO XapakTepHCTLKH ¢Bsi3li Bo ¢parmente BsH:o ocralores
- IPaKTHYECKH HEH3MEHHBIMH BO BCeX COEMHHCHHsX. 3apsiy
{Ha Be nonoxurteaen gas I—III (6nn3ok X -41 gas 1),
{HO OTpHUATeJeH, XOTs1 H HeBeank, ans 1V. Csizépble Xa-
: paktepuctnkin Be B IV cyuectBenno . otanuaores or Ta- |
‘Kosmx B I—III. IToayyenuble pe3yabTaThl COMNOCTaB.1ensl ¢ !
SKCNEPHM, MaHHBIMH M0 PCAKLHOHNO CNOCOGHOCTH H CMEKT- |
_pamu _SIMP. .. B. L JleGeaesn
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(), " 1B74. ~ 3uepretnueckoe PAaccCMOTPEHHE  KoJeGaTelbHbIX

MOTEHUHANBHBIX (BYHKUHA B. MONEAH 9(BDEKTHBHBIX apep-
HblX 3apsapnos. 'I. Energetic considerations of the wvibratio-
nal potentiai function in the effective nuclear charge mo-
del. Ohwada Ken. «J. Chem. Phys.», 1982, 77, Ne 1
424—428 (amura.)
ITposeneno nanbeiiliee HcCaGOBaHHe Momenit a¢dex-
/}a%&m THBHBIX ANEPHEIX 32DPSNO0B, NPENIOXEHHO PaHee aBTOpoM
i =~ («J. Chem. Phys., 1980, 72, 1) aas TIpeACKa3aHHsg Ba-'
&M et U E JICHTHHX CHJOBBIX TIOCTOSHHHX MHOTOATOMHHX .MOJIeKyJ.
ITpepnoxen aHagnTHY. BHA He3aBHCALErO OT MeXbaxep-
HEIX DaCCTOSIHHII BKTAJa B TOTEHUHANBHYIO 3HEPTHIO, YTO.
TN03BOJACT HAPSAY .C CHAOBHMH TIOCTOSHHHIMH OLEHHBATE
B PaMKaX DA3BHBACMOrO NMOAXOAA H TOMHYI0 MOJEK. 3Hep-
no. 'KOHKpeTHHe pacueThl BHNOJHEHH s Gonbioro
m. HCJ1a ABYX- M MHOTOaTOMHHIX MoJexys. B. M. JKuamnckup

& ‘ Qe spute |
X./983, 76 , W/
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Gt Hotls, .00, o0z, s CH, DHE, CHa s
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& ﬁ ' - 5175. . duepretnueckie co0GpPaKEHHs 1o ‘TOBOAY Ko-

JeGaTenbHOl NOTEHUHAABNOH (YHKINK B Mojeau - adek-
THBHOrO simepuoro 3apsixa. U, 1. Energetic considerations
of the vibrational potential function,in thé effcctive nuc-
lear charge model.' II. Ohwada Ken. . «J. Chem.
Phys.», 1982, 77, Ne 10, 5040—5044 (anrn) '

. Ha ocnosanmi monenn sddektusuoro sizeproro sapsaa
i ¢ noMouwpio dopyaniava MaTpPHULL IMIOTHOCTH BhIBeIe:
Ha (-1a aas noTeHu. G-NL LBYXaTOMHON MOIGKYJIH:

W tym B NELE e o
W= Y Ld T Ry +-i qir N (r: R),
i) J#k.

rac W —nomas Monekyasipias sueprist, Wo— smeprus,
HC 3aBHCHIAs OT MCKBAACPHOrO  paccrosinmsa R, Z* —
3 dekTHBHbHIC sICpHBC 3apsAbl, § — PACCTOSHIS MeXKay
HECBA3AHHLIMIL amoMaMil (npi OGOGLIGHINE HAa MHOrOaTOM-
HBIC, MOJEKYJB) 4t N — 3HCPrist TPHTSIKCHHS, BO3HIKAlO-
uas Bcnc,lc‘rm{i _ASTOKAH3AWHH _BAACHTHBIX _31EKTPOHOB,

99. /983, /&, 7S
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Bhiie/eHEl  WICHDB, . COOTBETCTBYIOULIC  3/ICKTPOHAM,  JOKa-
JU30BAHMBIM T -STAPAX, 1 TIOSTOMY ile 3aBHcAue oT R.
Oast Wo nonyuena ¢-ma:’ g ,

Wo= — (5/12) (b:Z1*12/54+b;Z;*1%/5), "rAe bi, bj — xapak-
TepHbIe JUIsL MOJICKYJIbl YUCJOBbIC TAPaMeTpHL . Haxoren,
N(r, R) useer BUA CYMMBI YeHOB, PACIOIOKCHHBIX 110
orpuutar. crencusiM R. Tloayuchsl uilCACHHBIC = 3HAUCHIA
Wo nis 25 ABYXATOMHBIX MOJEKYJT. Tlonmble 3HCPTHH  MO-
Jaekyast BeB BuiuncsIeHbl TIpH 1§ 3HauCHHAX R. Y. T em.
Ohwada K. «J. Chem. . Phys.», 1980, 72, 1. )

; : M._A. Kosuep
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4]189.  MesoatomMbl 3 MOJEKyJapHAs - CTPYKTypa.
I. TMpoueccel KynoHOBCKOro z2axszara — Gopuasmt Gepuaus,
Mesonic atoms and molecular structura. T, Couloi =
ture process — beryllum borides. Imanishi Nobut-
sugu, Furuya Toshinao, Fukumura Takuya,
Fujiwara Ichiro, Iwasaki Mataec. «Kéro paii-
raky TIHCH 3H3DPYrH Kaukiocé wuxo, Bull. Inst. Atom,
Energy Kyoto Univ.», 1983, 64, 36 (an.) .
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490.  Me3oaTomst H  MOJEXyJsIpHAs  CTpyXTypa.,
11. Honnocrs casum — Gopuasl Oepuaaus. Atoms and mo-
lecular structure. II. Bond tonicily —beryllium borides.
Imanishi. Nobutsugu, Furuya Toshinao,
Fukumura Takuya, Fujiwara Ichiro, Matac
Iwasaki. «Kéro nafiraky TralcH 3U3DYyrH  K3HKIOCE
uxo, Bull. Inst. Atom. Energy Kyoto Univ.s, 1983, 64,
.37_(an.)_ — -
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14 B1038.  CTpykTypHble M 9JEKTPOHHBIE CBOJCTBA
4eThipexaTomMHbix KJaactepo B.Be,. Structural and elec-
tronic properties of the tetraatomic B.Be, cluster / Gii-
ner O. F., Lammertsma K. L. // J. Amer. Chem. Soc.—
1990.— 112, Ne 2.— C. 508—516.— Anura.

Hesmnupuueckum metomom CCIT msyuena runeprosepx-
HOCTb MOTeHUHAJbHON SHEPIHH CHHIVIETHBIX H TPHIJETHBIX
ueThpexaTtoMHblx KaactepoB BoBe; (I). Teomerpun cra-
UHOHAPHLIX TOUEK Halienst B Oasncax 3—21- Td y 6—
31 T'®*, nonosnennoM n0GaBouHbIM HaGopom d--uuit Ha
atoMax B u Be. Dueprum Bcex CTPYKTYp yTOuHeHH pacye-
TAMH C YYeTOM 3JIGKTPOHHOIl KOPpeJsiuiH N0 TEOPHH BO3-
myulennii Meaaepa-Tlaeccera Bu0Th 40 4-ro nopsaka {
yueToM OAHO-, ABYX-, TPeX- H UeTHIPeXKPaTHBIX BO3Gyx-
Aennit, HauGonee craGuabHoil CTPYKTypoil Haiificha Kpa-
snuTeTpasapuy. crpyktypa (II), k-pas  npubamsureasno
na 30 Kkaj/mMoab GoJsee craGH/abHA, ueM Ap. H30MepHI.
ITokaaawno, qwnocm. 9HEPTHH H3OMEPOB CHJABHO 3a-



BHCAT OT YueTa 3JeKTpOHHOIl koppeasunu. TomnoJoruu.
AHAJH3 JIGKTPOHHON ILIOTHOCTH CBHAETeJbCTByeT, uto Il
MOXXHO paccMaTpHBaThb Kak 2 atoma Be m-cBsizannme c
TpoiiHoii cBsiblo BB; cBa3b  mMexkay atomamn  Be npu
3ToM He oOpasyercs. Paccuntanuwit Gapbep uusepcun Il
uepe3 maockylo Doy ¢opMmy Haiimen pasubiM 14,6 kkan/
/Monb, JletaabHO  OGCYKAEHBI 3/ICKTPOHHBIC I ' CTPYKTYp--
Hple ocoGennoctH ap. n3oMepoB l.  ITpoanaansuposao
BJHsAHHe cnocoGa yuera 3JEKTPOHHOI KOppe/IslUHH Ha pe-
3y/JbTAaTH pacueta. : H. H. Cenyens .
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Y= . N .
= 19 B1017.  Hesmnupnueckoe HccaefoBaHie H3OMEpPHH

Tpexatomubix dTopupos FAB (A,B=Be, B, C, N, O, Sj,
P, S) / 3w6uuna T. C. // K. Hcopram. XuMuH.— 1990.—
35, Ne 6.— C. 1393—1396.— Pyc.

Heasmnupnuecknm Metogom MII3/OXIT//3-21T* nposeje-
Hb pacyeThl COMETPHY. NapaMeTpoB H OTHOCHT. CTaGiHJib-
Hocteit nsomepos FAB it AFB (rac A u B=Be, B, C, N,
0,_Si,_P,_8)._ . /‘-Pealo\xe

X990, 719 ®
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16 113370 Chemienl bonds and electronle structure of beryllium
baride (Be:d) wnd beryllium earbide (Boa(?),  Ivanovakii, A. |
Shein, LV st Khims, Sverdlovsk, USSR), Neorg, Mater, 1991,
2V, 10 8 (Rusa). The total sid partial d. of states, electronic
hand parnmceters, cluster MO dingrams, and AQ-overlap populations
are presented for Be:B3 and Be:C caled. by the selfconsistent
LMTO-Green-function hand method. ‘The interat. interactions are

”ZZ{// /ﬂQ%M/ analyzed also by the nonempirical selfconsistent cluster X«v—s'nriggiunn]

method, B e e e
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7 7B2217.  Xumuueckas CBA3b H 3MEKTpOHHOE _CTpoenHe
Be;B u Be,C / Meawosckmit A. JI., Hiewn H."B7/ Heop-
raH, Marep.— [991.— 27, Ne 10.— C. 2103—2108.— Pye.

" . CaMocornacopanHbM 30HHEM Meroaom JIMTO-dyukuuu
Tpuna n knacrepusim Mmerogom Xa-AHCKpeTHOro BapbHpo-
* BaHHSl NPOBENEHb HCCAEA0BAHHS SJICKTPOHHOTO 3HepreTHy,.
CNEKTPa H MapaMeTpoB MeKaTOMHhX B3:BHii B Be,B y

%%M// ‘Be:C co crpykTypoii thna CaF,. Ycranosaeno, yro XHM,

CBAA3b B YKa3aHHHIX ¢338X HOCHT CMeIUaHHKIL KOBaJIGHTHo-

ﬁ/éﬂléz HOHHBIT XapakTep u 006pa3oBaHa B pesyabrare THOpHAH3a-
[’//7% LUHH BHeWl. s-, p-opGHTajeil aToMOB

S
N

“KOMNOHEeHTOB. Honnag
COCTaBJSIOMAs CBA3H 06ycAOBJCHa noJsipH3auueit sjgek-’
TPOHHOIi MJIOTHOCTH B KpHCTammax c HaCTHYHBIM NepeHocom

g @ B _HanpasJIeHHH Bﬁ}_—t(B,AC Ly i
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/ 121 308751p Theoretical Study of the Electronic Structure
and Spectroscopic Properties of a New Diatomic Molecule:
BeB. Ornellas, Fernando R.; Valentim, Anna Regina S. (Instituto
de Quimica, Universidade de Sao Paulo, 01498-370 Sao Paulo,
Brazil). J. Phys. Chem. 1994, 98(48), 12570-8 (Eng). This study

reports reliable theor. evidence of the existence of a new diat.
W the species BeB. Complementini previous invest'éations predicting
é/ﬁ ’ also the existence of new species like BeN and BeC, it allows one to
Y have now a global view of the properties and bonding of diatomics of
/L[?, 4/ beryllium with first/s row atoms. The electronic structure was
, . studied at the multireference single and double excitations CI
/ 32 /7 (MRSD-CI) level as implemented in the MELD codes and with
Eat:ral or]bitals (for the 4Z- ;tate) as the :lllle{hpmicledbuis.
. ighteen electronic states were characterized, wi e ground state
M?M ZZ/Z/ f{,{’ 1%" belsng a X2II with a relatively long equil. internuclear distance (R, =
/ 3.654 ao) and a small dissocn. energy (D, = 0.86 eV). The next
4 2’8 doublet is also weakly bound with Re = 3.982 a and D, = 0.48 eV.
/ 9Ly These states are followed by two close-lying quartets at 0.568 eV
g;/’/ 2/) . WW (a4Z-), Re = 3.246 a0, and at 0.593 eV (b4IT), Re = 3.460 a0, with much
4 “ deeper potentials, 3.04 and 3.02 eV, resp. The curves crossings

¢ A-199Y, 134, WAt -



" between these three excited states and another group of four doublet
states lying between 1.5 and 1.8 eV will certainly be responsible for a
complex structure in the spectra of this mol. Complementing the
electronic description of all states, vibrational and rotational consts.
are also presented as well as dipole moment functions and vibrationally
averaged dipole moments. A graphical display of contour maps of
the valence orbitals as a function of the internuclear distance clearl
illustrates the electron rearrangements occurring during mol.
formation and the participation of beryllium 2p orbital in a =-
bond. BeB shows more resemblance with the isoelectronic mol. Bz*
rather than with BeC+. A comKariAon of the ground-state spectroscopic
properties of BeB with the other first/s row beryllium diat. species is
also presented. . _ . R .
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‘g (% % 47 B1197. TeopeTnyecKoe H3y4yeHHWe 3REKTPOHHON crpymy-'_

Pbl M CMCKTPOCKONMMYECKHX CBOWCTE HOBOH ABYXaTOMHOM MO-
nexynet: BeB. Theoretical study of the electronic structure

and spectroscopic properties of a new diatomic molecule:
BeB / Ornellas Fernando R. Valentim Anna Regina S. /
J. Phys. Chem. .— 1994 .— 98 , Ne 48 .— (.
12570—12578 .— Amnrn.

TeopeTHyeckH MCCNeaoBaHa BO3MOXKHOCTL CyuwiecTsoBaHus
HOBOHW  pABYXaTOoMHOW  monekynbl BeB. (I). OnekTpoHHas
crpyktypa | wuccneposana metopom KB no  oTHoweHmio K
HECKONbKHM  WUCXOAHBIM KOH(DUIypaUUSM C - yueTom opHo- u
ABYKpaTHbIX BO36YxpaeHnid. Oxapaktepusosanbi 18 3NEeKTPOH-
HbiX coctosHui I B ocrosHom XX-coctosHmu | umeer

OTHOCWTenbHO 6onbluoe . paBHOBECHOE MeXbsaepHoe pac-
dﬂ - crosnme (R,=3,654a;) u nebonbwyio sHepruto AMccoumMaumuu
(D,=0,86 3B). Mpeacrtasnensr rtakme koneBar. u spaujar.
KOHCTaHTbl, AuNonbHole momeHTsl. MMposepeHo conocrasnenue
C INEKTPOHHbIMH W CNEKTPOCKONKY. CBOMCTBAMM APYrux Ge-
PHNAMACOAEPIKALLMX [BYXaTOMHbIX Monekyn. Bubn. 39,
rm—

. e O - I i s THIRGE,
. 1998 N 17
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48 sy 20DH” |

05.JL0151. esMnupHyccKoe HCCEROBaHHE CHABHBIX cBszeil BeO ¢ aToMamu
Li, Be u B B ninepctexnoMerpuyeckux Monexynax LiOBe, BeOBe 1 BeOB.
Ab initio study of the strong binding of BeO to Li, Be, and B atoms in the
hyperstoichiometric LiOBe, BcOBe, and BeOB molecules / Boldyrev
Alexander L, Simons Jack // J. Phys. Chem. - 1995. - 99, N 41. - C. 15041-
15045. - Aurmn. '
The equilibrium geometrics and fundamental vibrational frequencies of
LiOBe, BeOBe, and BeOB have been calculated using MP2(full)/6-311+G*
and QCISD/6-311+G* levels of theory. The linear LiOBe ({2}'CHIMA'{+)),
BeOBe ({1}'CHIMA'g{+}), and BeOB ({2}'CH[MA'{+}) structures were
found to be the most stable, with representative dissociation energies of
LiOBe, 114 kcal/mol (into LiO+Be) and 116 kcal/mol (into BeO+Li);
BeOBe, 100 kcal/mol (into BeO+Be); and BcOB, 59 kcal/mol (into BO+Be)

X.199¢6 S




and 168 kcal/mol (into BeO+B). The strong binding of BeO to Li, Be, and B
is related to the nature of the bonding in BeO, in which the charge on O is
significantly below -2. The bonding in BeO was further examined by
comparing to the single Be-O bonds in BeOH and HBeOH. The bond in
BeO was found to be only 0.06 A shorter than the Be-O single bonds in
HBeOH and BeOH and to have about the same dissociation energy as these
single bonds, in agreement with authors' statement that BeO does not
possess a conventional double bond.

~
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.F:BeOB ot !
P:3 i
7B184. eamnupHuecKoe H3yueHHe CIUIbHOTO cBssbiBanus BeO k atomaum Li, B¢
H B B runepcrexnoMerpHuecknx Moiekynax LiOBe, BeOBe u BeOB. Ab initic’
study of the strong binding of BeO to Li, Be, and B atoms in the
hyperstoichiometric LiOBe, BeOBe, and BeOB molecules / Boldyrev Alexandes
1., Simons Jack // J. Phys. Chem. - 1995. - 99, N 41. - C. 15041-15045. - Aurn
- Mecro xpanenus I'TITB
IMokazsaHo, yTo HanGosee CTaGIILHBIMH CTPYKTYPaMH YKa3aHHbIX B 3arjIaBHE
MOJICKYJI SIBJSIOTCA JTHHeiiHble CTIPYKTypbl. DHEPrHH JmccoLmaumn (f
KKan/Monb) noxyucHs! paBHbIMH it LiOB (Ha LiO+Be) 114 u (1a BeO+Li
116; mix BeOBe (na BeO+Be) 100; mis BeOB (na BO+Be) 59 u (m
BeO+B)168. O6cyxncHa npHposa cBs3cii B MOJICKYJIax.

P XN F 1996
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- ' 127:153179¢ Computational Evidence for a Metastable Polar.

Isomer of Beryllium Borohydride. Saeh, Jamal C.; Stanton, John
F. (Institute for Theoretical Chemistry Departments of Chemistry and
Biochemistry, University of Texas, Austin, TX 78712 USA). J. Am. Chem.
Soc. 1997, 119(31), 7390-7391 (Eng), American Chemical Society. Intui-

- tive arguments suggesting that a stable polar isomer of BeB.H, might

be formed by interaction of cationic BeH and the anion of diborane(7)
are tested computationally. A species contg. three Be=H-B bridge bonds '
with C, symmetry represents a true local min. on the potential energy
surface at the electron—correlated level of theory. Other stationary points
are found that represent landmarks on a rather complicated pathway for

? 0 Y
M l ",Z///'b[ ,/Q /;ntmmol. hydrogen exchange via rotation of BH,; units. Although the C,
/'isomer of BeB,H, lies roughly 20 kcal mole-! above other local min.

Cmas LA -

C. . 1997

“with linear B-Be~B arrangements, no low—energy pathway for conver-
sion to the more stable isomers is apparent. Given that the cryst.
‘structure of BeB,H, is polymeric with decidedly nonlinear B-Be-B
contacts, it is plausible that the triangular species studied here might
“exist as a metastable intermediate. Hence, this isomer provides a basis
for rationalizing the dipole moment expts. of a quarter—century ago that :
helped to make the mol. structure of this mol. such an enigmatic and
frustrating problem, _ - s

(27, NI/
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128:159117b Structure and bonding properties of B,He, cluster.
Xu, Xiachong; Wu, Haishun; Zhang, Congjie; Zhou Weiliang (Depart- :
. e ment Chemistry, Shangxi Normal University, Linfen, Peop. Rep, China
[ll/( b/uzll,p 041004). Wuli Huaxue Xuebao 1997, 13(12), 1065-1071 (Ch), Beijing
, Daxue Chubanshe. By using ab initio methods, the authors have
M[é ,7,. optimized 27 geometric configurations of the 10 valence—electron dibe- |
/ / /" ryllium diboride (B2Be,). A singlet tetrahedral-like structure is the .
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