


Bl 1,07 AR 194

5 ﬁ O )7'4 49258r Vibrational spectroscopic study of aqua-cations of |
-3 A,_i _.qh_beryllium, magnesium, aluminum, scandium, and yttrium in|
J crystals and aqueous solutions. _Sipachev, V. A.; Grigor'ev, ™~
A. 1. (Mosk. Gos. Univ. im. Lomonosova, Moscow, USSR).!
ZhStrukt. Khim. 1969, 10(5), 8204 (Russ). The Raman and ™
ir SpCCU’a of Be(H;O).“’, Be(D;O).’*, Hao)¢,+, Mg(Dzo)g“','
= Al(H:0)¢*, Al(D:0)'t, Y(H;0)¢*, Y(D:0)e, ScCl;.6H:0, and
w 4 . ScCl;.6D,0 were investigated and the vibrations of the tetra--
liedral and octahedral aqua-cations were detd. On the basis of ——
,M - 0 the detd. frequencies of the sym. vibrations, the force consts. of :
’ _aﬁl_ the M-O bonds in the hydrates were caled. as 2.95, 2.95, 1.85,
1.30, and 1.15 dyne/A, for M = Be, Al, Sc, ¥, and Mg, resp. -
_ Jerzy Kramarz__
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JHPHBIX OopOHTaselt peakuuit atomMa_GEpMAIMS H_MarHus c

fopoii. Ab initio molecular orbital calculations on bervl-

liim and magnesium atom reactions with water. CuT -

tiss L. A, Frurip D. J. «Chem. Phys. Lett.», 1980,

75, \e 1, 69—74 :(anra.) . -
Heswmnupnuecknm metogom CCIT MO JIKAO mncesexona-
110 3JeKkTpoHnoe crpoenne KoMmyexkcon__Be . ..OH, (1),

Mg...OH, (Il) u cucrem HBeOH (IiT), HMgOH (1v),

HBeOBeH (V) 'n HMgOMgH (VI). Hcnoas3osannt Gasi-
it rayccosckux ¢-umit 6-31® ana .atomos H 1 12s10p,

crpynnupoBanunii B 4s2p, a TakkKe C JONMOJHITEIbHBIM'

BKJIIOUCHHEM noJsipu3aunonunx d-¢-uwmit’ 1ns atomos Be,

«Mg 1 O. Ilposeaena ontHMu3auus reomerpui. O6uapyxe-

1o, uto B I yroxa csssu, Be:..O. ¢ miockoctoio H,O co-

0 @

e N .
2 1143. Pacyerul HeIMNMHPHYECKHM METOLOM  MOJEKY- /.’/JZ.
J
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: I — nnocknii® (cummerpust C,) € paccrosiuem Mg...o:

©244 A Sueprin cpsan aas 1. u I ouenenst B 5(g ay-

Goabren Gasiice) 0,62 1" 2,33 .Kkan/mosn, uto MeHBIe .

unoit sneprin sogopoaoit cBsA3n (5—7 KKan/MOnp) gy ¢

TeM Goslee IMeprHn B3anMOACIiCTBIS H;0 "¢ Katiopgyy

lueTounLIX MeTasntos (5—12 KKana/Mogp), -T COMCTPHANH,Q |
B I'n II wensercs maino CPaBHHTCJBHO €O CBOGORHON q.

Jtekynoit. Cucrema I nafinena H30THYTOl, a IV—VI—y

HOK"(HH.\!H, OlHaKO moTemnir. "KPHBBIE. A1 H3rHGa OucHb Iq..

JIOTH. DHEPrHH cBSH3I MeTaina gnas Il u IV uaiinen.,
paBieiMy 78,1 u 18,1 KKaJ1/Mo0Jb; BBeleHHe BTOpOTro ‘aToMma
Metanmna (aas V oy VI) naer momosunuTtennno TIPHMEPHO Ta-,
Kolt ke BBIHrpbIUI sueprii, Csssn O—H B Il 11 IV yKO-!
paunBatoTes na 0,01—0,02 A CPaBHHTC/BHO - - . 0JHpOBaH-.
noit Moa>kymoit H,O, . o b JleGenes’

SR c . 5 /
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Czorsseccla O35 3 %/f'ﬂ

/5’6 . ﬂ# 94:'7938m Ab initio molecular orbital calculations on'
L 4 “beryllium and magnesium atom reactions with water,

Curtiss, L. A,; Frurip, D. J.7(Chem. Eng. Div., Argonne Natl.'

/ 3 ﬂ/n Lab., Ar, onnc, IL 60515 USA). Chem. Phys. Lett. 1950 75(1),°
i & 69-74 (Ing). Ab initio MO calcns. are reported for Be and Mg

atom complexes with water, Be ... OHz2 and Mg ... OHz, and for

species resulting from insertion ‘of the metal ntom(q) into thc

i water mol,, HBeOH, HM"OH HBcOBeH, and HMgOMgH.
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. D\ 51%2. Heamnupyqecxu‘e pacueTsl MOJEKyJSPHLIX Op-- @L])
// Gyraneu AJsl peaKuHH aTtoMoB OEPHANHUS M MarHMs € BO-"
L)‘“ & -Boii. Curtiss L. A, Frurip D. J. Ab initio molecu-::
lar orbital calculations on beryllium and magnesium

Y. 5 atom reactions with water. «Chem. Phys, Lett.», 1980,
Y (30 75, Ne 1, 69—74 (aurn) r

. ; , Heamnupuueckum meromom CCIT MO JIKAO B Gasu-
’L/Be []BB/’/ cax I'd nposescunl pacuetsl koMmiaekcos M---OH, (D n.
nosekya HMOH (II) uw HMOMH (111) {M=Be, Mg).
;WcronbzoBanbt 27 THna Ga3lcHbix HaGOpPOB, OTAHYAMOLNXCS
dM, uTO OAMH H3 MIX BKJIOYAN NOASPH3AL. d-(yHKLIM |
ans atomos Be, Mg u O. U3 pacueros B Gasmuce ¢ d- .
‘byHKUHSMH CJIENYET, uTO 3HepPrHs ! o6pa3oBaus AE
lfé . JCCX', gg.\mﬁexcon I (23 KKan/MOgb) .\lC!leIJ)e AE THHHSI_HH.?(
7{@%@;— H-cpsaseit (~5—7 kkan/monp) u wmenbwe AE y amamornu-
’ HBIX KOMIJIEKCOB C BOAOIl OAHOBAJCHTHBIX KATHOHOB (~5—.
12 xxan/moab). Cuyosast mocrosinHas ged. koxa. H,O s I
Menblle, ueM B CBOGOANOIl BOAE B COMVIACHH C 3KCHCPHM.
M ‘7// paunpMit, Mosexyast 1L 1t I nwMetor anneitnyio CTPYKTY-
5"‘ [4 py, HO Mepexox K yrIoBoil KOHGHrypauln CBS3aH ¢ ouenp
8 @Hﬂjp” MaJIBIMII  3aTPaTaMH  SHEpPruu (~.<'1 KKaJ1/MOJIb). SHcpr}m‘
}{#’Q“y” obpasopanus Il ans Be (—78 kkaa/Mosb) 3aMeTHO Gonp-

/ «we, ueM jgas Mg (—I18 kkaa/moap).. . 3. Tepman
/ e T e —
21919 i

70353
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S+ My 0= HMOK 982
96: 187607a Theory of metal atom-water interactions and
alkali halide dimers. Jordan, Kenneth D.; Kurtz, Henry A.

[ (Deg. Chem., Univ. Pittsburgh, Pittsburgh, PA 15260 USA).
Z, = ACS Symp. Ser. 1982, 179(Met. Bonding Interact. High Temp.
. ) /J  Syst. Emphasis Alkali Met.), 377-93 (Eng%. The heats of assocn..

for M..OH2 and heats of reaction for M + H:0 — HMOH

[ /4 g (where M = Be, B, Mg, and Al), the mol. structures of HAIOH,
g) HAINH,, HAIF, HAISH, HBOH, HBeOH, and HMgOH, the
heats of reaction for Al + HF — HAIF, Al + NHs — HAINHz,

_ Al + MeOH -+ HAIOMe, and Al + HaS — HAISH, the charge

) distribution of HAIOH, the polarizabilities of (LiF)z, LizF+, and

~~._ LiF, and the ionization potentials of LiF and (LiF)2 were.

obtained in theor. calcns. Comparisons are made with the

Z] 2 / available exptl. data and other existing calcns. for the present
systems and for other related systems and properties. . . . ..

= HaD [sHaccoquaser) ®
(4. 1968, TE 108
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14 B1025. © Heamnuupueckuii pacuer uonos M (H;0)s..

Ab initio MO study of [M(HO)g]Jm*+ ions. Sa-

no Mitsuru, Yamatera Hideo. «lons and Mol.’

Solut. Collect. Invit. Pap. Sess. Lect. and Microsymp.

6 Int. Symp. Solute—Solute—Solvent Interact., - Minoo,

4—10 July, 1982». Amsterdam e. a., 1983, 109—116

(aura.) ) - ‘

Hesmnupnyeckum merogom CCIT MO JIKAO B crpynnH-

/ /é’? _POBaHHOM rayccosoM Gaslce NpOBeNEHH PacueThl MOHO-
/Zg%/léﬂl/ ruapatos M(H,0)?+ (M=Be, Zn, Mg, Ca), a Takxe rex-
p . caruaparos -M(H;0)¢»+ (M=Cr, Mn, Fe, Co, Ni, Cu,
/’}ﬂ i Zn, Mg n Ca_mix =2 w M=Cr u_Fe am_n=3). Teo-

@37 O

X 198Y, 19, 8 1Y



Merpust HyO npuuATa (UKCHPOBAHHO B COOTBETCTBHH C
3KCTEpHM. JaHHBIMH. Bapbupopamucs paccrosnus M—O.
B Monornapartax BoluHCACHHBlE AJIHHBI _Ccl?ﬂ_Be_ﬁ_M__—__ /Be-
JTHYHBAIOTC ~“Np:H--NePeXOAT 0T BE K Ca: 2,956; 3,450;
3,579 n 4,254 ar._en._Pe3yibTaThl pacueToB AJMH CBA3GHIT
SHEPrilt riapaTauui Ex B rekcarapartax ConocTasieHbl
< sKxcnepHM. AaHHbIMH, JAs 2-3apSAHBIX KOMIJIEKCOB Teo-
periiueckiie sHeprmnt En coctasasior ~80%, a aas 3-3a-
‘psanblx 50—65% oT cooTB. 3KcnepuM. 3HaveHsil. ‘Cunenan
BbLIBOA, YTO BTOpast H TPETbs THAPaTHBle chepel HrpaloT
‘BaXKHYIO pOJb B npoueccaX TrHApATauHH. BblyHC/eHHblE
3HaYCHHA AJIHH CBsi3eil y GOJBLIHHCTBA reKCariipaToB Xo-
‘POLIO COrJIacylOTCsl C 3KCMepHMeHTaNbHBIM, BbIpOKaeHHbIe
“LEg-cocrosnns, kommiexcos Cr?+ u Cu®t paciuensiens, cooT-
'BeTcTBeHHO Ha (PBig+°Ag) u (°Big+2Ag). Ilokasano, yTo
SHEPrHH B MHHHMYMaX TepMmoB ?Bg u 2A;g BrOAL KOOpAH-
'matel_M—O_nMelOT NOYTH paBHble 3HaueHHs. . [epMaH




r 1/ / 71121, Hecaeposanne nonos [Me(H;0)5] "+ neamnu-

puueckum  merogom  MO.  Ab “initio MO study of
[M(H0)¢)* jons. Sano Mitsuru, Yamatera Hi--
deco. «lons and Mol. Solut. Collect. Invit. Pap. Sess.
Lect. and Microsymp. 6 Int. Solute — Solute — Solvent
Interact,, Minoo, 4—10 July, 1982». Amsterdam c.a., 1983
109—116 (aura.) .
Hesmnupuueckny merogom CCIT MO JIKAO ¢ noanoji
ONTHMII3ale/l reOMeTPHI HCCEN0BAHO 310K TROIIAL CTPOC-
ne M?+(H,0), M="B¢, Mg, Ca u Zn, Mcnoassosan Ga-
3uc 4-8TT O 1t 70 1 Oasnc Xysunari aast M. Paccun-
{f |]TaHbl TaKkKe reWﬁ n=2, M=Cr,
J{L(;/lgm Mn, Fe, Co, Ni, Cu, Zm, Mg u Ca; n=3, M=Cr, Fe.
/ Hcnonbsosanusl Gasiucel aas 11s7p3d aas nepexoanbix Me-
2 Taanos, 10s5p pas Mg, 12s7p ana Ca, 7s3p aast 0 u 4
Lﬂz/l%ﬂ%ﬂ aas H (Bce crpynmupoBannl B ABYX3KCNOHCHTHbIE). Baps-
1poBaich Tonbko paccrosnng M=O0. Ilpunsita oxrasipuy,
CTPYKTYPa_ pacnosiozKenysi Juranfos (cumverpus Day Kpo-

P./98Y, 15, V¥

’




se kommickcos Cu*t y Cr?+. TIlpuseiacuul papiosectas
TeoMETpHsl, KapTbl _3JCKTPONNOH——Hi0F+HOEFH—IlePICTHY,
XapaKkTepicTikH. _OTMeuello, 4TO TNpH B3aHMOACHCTBIH C
M panno cesaseit 8 H,O yseanunsaiotest, a yroa neckoJb-
Ko yMenbuiactcs. Paccunranivie paccroayys M—O (kpove
komniekca Cu) XOpOLIO COrJAacyloTcsi C 3KCHepuM. NaHHBI-
M. NO1 SHEPTHII KOOPIHALIN COTJacyercs ¢ IKCnepuM.
X0J0M 3Hepruil  rujapartauuy (BOBpaCTaeT B psay Mn,
Fe, Co, Ni, Cu), cocrasass<okono 80% nocrenunx, a ans
TpexBaJenTHbX Hohos 50—65%, uTo paer ouenxky 3HEpriH
o6pasoBanust nepsoro - riapatioro caos. Kpatko ofcyi-.
JeHbl TIPHUIHBL “Cl\aIKCHHﬂ‘Cprl\Typ KO\{nJ]ChCOB Cu u
Cr, Buon. 12 __ B. A._JleGeaes,

AéKT]..



M =0k, Oy, 8y
190 M ko —~— PAPaitoben
U~ 2Cuy. M2) G20 B4, &/goéﬂcz 0.8

L/ 570
/;@Wz . @Iy, Jeersteer, 1989,
Il 013 _:f_"/} N3 S07-57/
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' 10J1203. HccaenosanHsi KojebaTeNbHBIX CMNEKTPOB Ljie-
JouHbIX pactBopor Gepuinata natpua. Kyaukosa A.B,
Konmaosa E. A, Koaxeukosa M. A. K. neopran.

xuMuH>, 1984, 29, Ne 7, 1684—1686
Hayuennt - UK- 1 KP-cneKTpnl 1eJOYHBIX GepH/JIaTHBIX
pacrBopoB. B pactsopax oGuapyeHbl aKBaKOMIJICKCHbIE
noun [Be(OHp)4)?+, = xapaktepusyemunle nosocamu 520,
M U m_ 870—980—em—+—HpuBenenst Aanuble B MNOJb3Y OTHECEHHSH
UK-nosoct B o6aacth 700—750 cM~! ‘H3yyeHHHIX pacTBO-

[’/ZWV‘//( pos k koneGamnam [Be(OH)4J?=. _ Pesiove

©
ch. /1989, 18, N0



«7%%0/{"54/@% Be /98Y
7 .
TQutedeegu H.7, Abnec —
rute (0.9, v gp-
/ j@fm/ HC - [LLOPLOM- seererad,
1984, A9, ~I2,3009-30/3.
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(cor. Tugpockugy Xi a )
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105: 304078 Theoavetienl studies of the interaction of water
vith small clusters of heryllium atoms, Curtiss, L, A, Paople, J,
L. (Chem, Technol. Div., Argonne Natl, Lab., Argonne,. IL, 60439
USA). - Int. J. Quantum Chem., Quantum Chem. Symp. 1985,
19(Proc. Tut. Symp. At., Mol. Solid-Siate Theory, Scatfering Probl.,
Many - Body DPhenom., Comput. Quantum Chem., 1985,), . 613-28
(Eng). Ab-Initio MO calens. were done on the interaction of n witer
mol. with a cluater of beryllium atoms [Ben..OHz, n = 1-5]. The
dependence of interaction energy and structure on the size of tho
«luater wern investigated with a Inrge basia ret including polarization
functions, 'The effects of clectron correlntion were studied with the
Mocller-Plesset perturbation theory,” A large increase in the
interaction encrgy from 5 to 23 keal/mol occurred when the cluster
eize reached 3 atoms with a decrease in tha Be-0 distance from 1.7
to 1.64 A, The dissocn. energy showed no further large changes when
the cluster. size wes increesed to 4 and 5 atoma. The Hz(} preferred
corner binding sites significantly over edge or face sites on the
clusters. © The nature of the bonding between H:0 and the Be
Llusters is discussed. . — oo oo D0 RS

CA-19586, 19058 Y
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H LD %Jé’%ﬁ‘/J - /98¢
Masfimoto ¥, Osamern, Y ,
Twatae S,
i Huanok kalfoky kodee,
UO @ om. Soe, 4p., Chein.
/ W_ g/‘zo[ [/zc[ . Chem., 1956, v // ,

® /377-53.
//3,8//2/'@7 /




BeOH” /98¢
/%mwzg@ Havey,
%a/w/w/% SR, et al.

Y ‘VZ/:ZZ:/ Cﬁe/?/ Phys- 1986,

vl 176 5/ Y8996
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/086
f/ 4 1127. Hayuenwe cucTeMbl Wc noMoupio

‘HeaMnupHueckux pacveron. A study e Be?t—H,0 sy-
stem by means of ab initio calculations. Probst Mi-
chael M., Limtrakul Jumras P., Rode Bernd M. «Chem.

hys. Lett.», 1986, 132, Ne 4—5, 370—376 (aura.) ,

Hccnenosano uamchenne reomerpun H,O npu namenennn
paccrosnuss Be—O B cumMerpun xoMmaekca Cao. Yroa B
H,0 ysennuupaercst ot = 105° B coGoanoit HoO no ~110°
pu anuue cesisy O—H 2,2 A. 3artem yroa GbICTPO yMeHb-
lmaeTcsl MPH yBeJHYEHHH OTTANKHBaHHA Mexay Be?+ w H.
Tlpn noaxome Be?+ co croponm atomos H yroa B Hy,O
Guictpo yBesnuuBaercsi, a cBsisb O-—H namenserca craGo.
PaccunTaHbl reOMeTPHY. MapaMeTPHl H SHEPrHH CBsA3eH KOM-
naexcos Be2+ (Hy0), npu n=0—4. Onpenesensl Konaeba-
TesbHble yacToThl B Kommiekcax Be?+(HzO) u Be?+ (H:0),.
Hon Be?+ BHI3bIBACT CHJBHLIA CABHI MOJ pacTsiKeHHSI B
CTOPOHY MEHDbIIHX BOJIH. YHCEJ, 8 MOAB H3rH0a .H3MEHSIOT-

cs Mano. CORRCIAS R T
W
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106: 108218y A study of the beryllium(2+) ion-water system
i)y mcans of ab initio calculations. Probst, Michael M.;
Limtrakul, Jumras P.; Rode, Bernd M. (Inst. Anorg. Anal. Chem.,
Univ. Innsbruck, 6020 Innsbruck, Austria). Chem. Phys. Lett. 1986,
132(4-5), 370-6 (Eng). The Be2+-H,0 system was taken &s an
example to investigate the changes induced in H20 mols. on
coordination. Pronounced changes in H.0 geometry and vibrational
frequencies are found. Optimized geometries of Be2+-H:20 complexes:
are presented. ’ s e

e A 198F 106 284
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' 3bB1074. Crpyktypsl Hu  Kone6aTeibHble  YacTOTHI
HBeOH, HBOH, HCOH, HMgOH, HAIOH i HSjOH.
Structoresid vibrational frequetcies of HbeOH, HBOH,.
HCOH, HMgOH, HAIOH, and HSiOH. Sakai Shogo,
Jordan Kenneth D. «Chem. Phys. Lett.», 1986, 130,
Ne 1—2, 103—110 (awuru.) _ :
Meronamu Xaprpn—®oxa ¢ wucnonb3oBaHmeMm 6a3ucos
3—21 I'® n 6—31 I'P* npu yyeTe KOppessiiin BO BTOPOM
nopsiike - TeopHi Bo3MmylieHnit Méanepa—Ilaeccera onpe-
AeJieHbl DaBHOBECHBIC IeOMETPHY. mapaMeTpHl, UacToTa HOp-

ManbHEIX KoseOanwuil, Gapbepsl H3OMCPH3AUHH M SHEPTHH
Z(//} 3 jguccomnauun na M+H;O pas cucrem HMOH, rae M= Be,

B, C, Mg, Al n Si. Cunosble nocTosiHHbIe H COOTB. 4acTo-
THl Cnpejesenbl uHcJeHHbIM AndepeHiiHpoBanHeM aHaJH-
Ty, rpaguenta. Haitneno, uto sosekyna HMgOH spaser-

vy w3 @



'cst nmHefHolt, Mosekyna HBeOH H30rHyTa B TPaHC-MOJIO-
KeHHH (31‘01‘ pe3yJbTaT noJydaeTrcsi TOJbKO ¢  $a3HcoM
6-31 T®*), a anst oCTaJbHBIX BO3MOXKHH M TPAHC- H LIHC-
H30Mepbl, npHyem OGoJee HH3KOH SHEPrHH  COOTBETCTBYET:
tpanc-popma, Camulii HH3KHIT Oapbep H3OMEPH3alUHH OT-
meyen aas HAIOH: 3,2 kkan/monb. Hannuue oTHOCHTENBbHO
BblCOKOro GOapbepa usomepusauun aas HSIOH (10 xkax/
//Moab) 3acTaBsieT NO-HOBOMY OUEHHTH PE3yJbTATH IKCMe-
pu\r. cnempanbuux HCCACAOBAHHI ISl STOM MOJEKYAL.
et e . . . . A.B. Hemyxupt




Y /. /986
. "1J1206. Crpoenne n koaebateabhble yactorhl, HBeOH,

HBOH, HCOH, HMgOH, HAIOH u HSiOH. Sfiructures
and vibraljonal frequemcies of HBeOH, HBOH, HCOH,
HMgOH, HAIOH, and HSiOH. Sakai Shogo, Jordan
Kenneth D. «Chem. Phys. Lett.», 1986, 130,, Ne 1—2,
103—110 (anra.) )
MeTonOM caMOCOIJIaCOBaHHOTO 1OJs1 PACCYHTAHBI 3Haye-
HHSl 4acTOT KoJieGaHHi, PaBHOBECHBIX MJIHH CBf3eit M 3Hep-
riuit KoHpOPMalUHOHHBIX MepexofoB B MoJjekysnax HMOH
(I), rne M=Be, B, C, Mg, Al u Si. Ycranosacno, uto
paBroBecHasi koudopmauus I-c M=Mg saBasercs auHeii-
nofi, a tpancusomep I ¢ M=Be oGnazaer wu3ornyTbM
crpoenneM. OnpesesicHsl napaMerpsl uuc- U GoJdee YCTOil-
: ZZ” . yuBbIX TpaHckoudopmaunit I ¢ M=B, C, Al u Si. Cono-
CTaBJeHbl BeJHYHHLI MOTeHNU. GapbepoB AJs1 BHYTPHMOJe-
KyJIsipHbIX KondopMaunonnbx nepexonos B 1. Ipeanonoxke-
HO, uTO HaGalofaeMoc pa3liuHe AAHHBIX pacueTa H YacTOT
@ KoseGanuit 1 B TBEPALIX MaTPHUAX CBA3AHH C HEIKBHBA-
JICHTHOCTBIO JIOKAJBHBIX [MOJIeil  MaTPHYHO-H30JHPOBAaHHBIX
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* 105 232662g Structures and vibrational frequencics of beryllium
tydride hydroxide, h_v_drox,\'bo_mnq(‘l). hydroxymethylene, mag=
nesium hydride hydroxide, aluminum hydride h droxide, an
hyc_iroxysilylcne. Sakai, Shogo; Jordan, K:'nnelh D.y (Dep. (‘.hemt.i.
Univ. Pittsburgh. Pittsburgh, PA 16260 USA). Chem. Phys. Lett.
1986, 130(1-2), 103-10 (Eng). The SCF procedure was used to det.
the structures. stabilities, and normal-mode frequencies of HBeOH,
_HB_OH. HCOH. HMgOH, HAIOH, and HSiOH. The HMgOH mols.
is linear, the HBeOH mol. is trans bent, and the other mols. exist as

both cis and trans isomers.
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f12 el M w7 1988

/ P 109: 216348m Stabilitics and nature of the attractive interactions
g / 5/ in HeBeO, NeB3eD, snd ArBeO and a comparison with analogs
‘ NGLiF, NGBN, and NGLilI (NG = He, Ar). A theoretical
/ investigation. Frenking, Gernot; Koch, Wolfram; Gauss, Juergen;
,2 ( Cremer, Dieter (Mol Res. Inst., Palo Alto, CA 94304 USA). J. Am.
Chem. Soc. 1988, 110(24), 8007-16 (Eng). Results of aly jr:

calcns. are reported for HeBeO (1), NeBeO (2), ArBeO (3), H.i s

(4), ArLiF (5), HeBN (6), AtBN (7), and HeLill (8). At s

MP2/6-31G(d,p) level, the NGBcO structures 1-3 are predicted o

rather short NG-Be distances, while for 4-8 significantly lor-:'

e

NG-X distances are found. Dissocn. into the resp. noble-gas a:
é’/ﬂ [Z//b’/ﬂ//[/ . NGO omd BeO s calod. at the MP4(SDTQ)/6-311G(2af,2pd) Tover -
bydze‘m—point e%e{gi]:s ]x/md lb}xsis sc; 2su{)crposition error !u\z,
) ; endothermic by 3.1 kcal/mol for 1, 2.2 kcal/mol for 2, =
W/ﬁy‘Wﬂ kecal/mol for 3. For 4-8, dissocn. energies Do/ < 0.1 kcn]/?:f(}' -
/ 4 ﬂ/ predicted. Interactions of NG with BcO in 1-3 are invcsligu:o‘dl'
‘f’L anal. of the onc-electron d. distribution and _compared “.‘.?‘
W) Nl A
> 0§ / / A /L VA, 2
C /%S’S _,./Nﬂ'v 9 .
' / 2 } [ [/47/\/,—‘__/ -
e /1, M2 7 H Cll [ HE !



interactions between NG and Be in diat. cations HeBent, NeBea.
and ArBer+ (n = 1, 2). The stability of NGBcO can ba explained ¢ o
the basis of relatively strong charge-induced dipole interactio-,
typicel of van der Waals complexes. Vibrational frequencics and 1z
intensities are reported for 1-3 to aid exptl. identification. ¥,
HeBeO and HeBN CASSCF geometry - optimizations have add::
been performed using the 6-31G(d,p) basis sct and a full-valenc,
active space. o I .
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71179. "XuMHYCCKHii 3aXBAT MOJCKYJASIPHOrO BOAOPO-

aa moackyaoit BeO. Chemical ‘trapping of molecular hyd-
rogen by EBeO / Nicolaides Cleanthes A., Valtazanos Pyet-'

" ros // Chem. Phys. Lett.— 1991.— 176, Ne 2.— C. 239—

241.— Anra. ke

Meronamn MK CCIT i KB BHMOJHEHH pacucTbl MOBCPX-
nocteit morenu. sHeprun (ITI13) MoaekyaspHBIX cHCTEM
OBell,, OLiH,.n OBH, Haiineno, uto na I3 cucrem

‘'OLiH»> 1 OBH, He uMCETCS MHHHMYMOB, COOTBETCTBYIOUIHX

CBSI3aHHBIM COCTOSIHHAM 3THX MoJjekysa. B To e Bpemst
anst OBeH; na I3 oGuapyen JOKaJNbHbI MHHHMYM,
CcoOTBeTCTBYIOUMIT cBA3aintoMy kommiaekcy BeO—Ho, mpu-
yeM BOJIOPOA OCTACTCsl B MOJICKYJApHON (opMe C HECKOJIb-

* Ko ocaabicHHoii cBsi3plo.  Jlano oObsICHCHHE — MPHPOAB!

BO3HHKHODCHHSA CBSI3aHHOrO KOMIJIEKCa OBeH,. OtMmeueno,
YTO 3HEPrysi AMCCOUHALHH TAKOro KOMIUIEKCa paBla TNpH-
mepHo | 3B, n on siBasercs HecTaGHJAbHBIM, MOCKOJbKY B -
nesom TN OBeH; nMeeT CHAbHO BLIPAXKCHHBIH OTTAJKH-
BaTeabHBIl XapakTep.. . .. . AU K



D%y | /98]

N/ , - '8J1182.  3mekTpomnas CTPYKTYpa OKCOTHADHZOB Gepua-
[ / 6 aus / Puxosa E. A, Kmimenko H. M., Tpuropeen A. H.
: Y i [7/2 JK. neopran. xumun.—. 1991.— ‘36, Ne 3.— C. 718—

4[

B mpu6mixennsx CCI1/3-21T® u MITAII BHIMOAHCHEL
KBAaHTOBOXHMHY. pacyeThl oKcornapuaos Gepunanus O (BeH)
—2)+  (k=2—4), O(BeH),.n OBeHs. Hccrenosana
‘TpupoAa  XMMHY, CBA3H B GepHJUTHIi-KHCJIOPOAHBIX TOJIH-
‘sppax. ITpoaHann3HpOBAHLL MOrpelHoCTH ~  NPHOMHKeHIs

MIIAIT mpu  ONHCaHHH  CTPOCHHA okcocoeannennit Be.
: . Peaiome
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/993

{ 118 154973m Orgamzanon of'water around a beryllium cation.”
Bock, Charles W.. Glusker, Jenny P. (Dep. Chem., Philadelphia’
Coll. Text. Sci., Philadelphia, PA 19144 Ub-\) Inorg. Chem. 1993,
32(7), 1242-50 (Eng), Ab initio MO calens. were used to examine
the possible structures of hydrated Be* ijons with up to & water
mols. partitioned between the first and second cvordinftion shells.
The po'enual energy surfaces of Be(H:0]it*, Be[H:0]s:*, and
Be[H:0J¢** have many local min. with ditferent arr:m;emen of the
surrounding water mols. In each of thew cases, however, the lowest
energy configuration has 4 water mols. in the first shell with any
remaining water mols. relegated to the second shell, suggesting that
the hydration no. of Be:* is indeed 4. Some energetic' arnd

eometrical details are shown of how the second shell of water mols.
iIs organized around the tetraaquated Be* . <5

c.A./993, IS //X N[0
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119: 8067Ss Proton-donor properties of water and ammonia in
van der Waals complexea. Beryllium-water and beryllium-ammonise
(Be-H3O and Be-NHj). Chalasinaki, G.; Szczesnink, M. M.;
Scheiner, 8. (Dep. Chem., Univ. Warsaw, 02-093 Warsaw, Pol). J.
Chem. Phys. 1993, 98(9), 7020-8 (Eng). The potential eneryy
surfaces (PES) of Be-H:O and Be-NHy are studied with particular
aitention to characterization of proton—donor properties of water and
ammenia. Calcns. were performed by means of both supermol. and

sintermol. Moller Pleaset perturbation theory. The Be-H;0 PES
reveals two van der Waals min.: the Ca min. (De = 176 cm-t, R, = 6.5
bohr), and the H-bonded min. (Dy = 161 cm-1, Re = 7.5 bohr), sepd.
by a barrier of 43 cm-! at the T-shaped configuraticn. The Be~-NHs
PES reveals only cn van der Weaals miz., at the Cs. configuration (D,
= 260 eml, Re = 6.3 bohr) and a saddle pcint at the H-bonded
eometry. The locations of the min. as well as the anisotropy of the
interaction are detd. by the anisotropy of elec. polarization contributions,
emboided by the self-consistent-field (SCF)-deformation and
perturbation induction energies.
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© V719 51038. Tunepnosepxuoct OBeH,. Jloxansusie u rno-
GanbHLE MHHMMYMBI, MEPCXOAHLIC COCTOSHMA M KaHanb! peax-
‘uuu. The OBeH, hypersurface: Local and global minima,
transition states, and reaction paths /Valtazanos Petros, Ni-
colaides Cleanthes A. //J. Chem. Phys. .—1993 .—98 ,N2 1
,—C. 549—554 .—Amrn. : N . et e

AL/

X. 1994, N/G.
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118: 110107¢” The beryllium hydride oxide (OBe¢H:) hypersurface:
locs] and global minima, transition states, and reaction paths.'
Valtazanos, Petros:  Nicolaides, Cleanthes A, (Theor. Phys! Chem.!
Inst., ivatl. Hell. Res. Found., Athens, Greece 118 33). V. Chem.
Phys. 1993, 93(1), 349-54 (Eng). The lowest singlet potential
energy surfaces of QBeH; and its isomers are calod, using geometry
optimization technigues at the Fermi-Sea-MC-SCF level.  The
reaction paths goirng from one isomer to the others are mappad and
the appropriate transition states are lovated and verified. Althoegh,
the transition from B2Q + H; to OBeH: is vistually barsierless, it can
be achieved by an approach of H: to BeO from the Be side at right.
angles only. Should OBeH: be formed, the transition to other,
energetically lower points on the potential energy surface, involves
twisting of the H: moiety, thus making subsequent formation of
linear H-O-Be-H the only option. The energy release upon this
isomerization is 71 kcal/mol, while the activation barrier is 10

keal/mol_ . S .. U

c.A 1593, 118, N/.%.
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124: 98223b Theoretical study of structure and stability of ox-
oberyllohydridq complexes OBenBeH, (n = 1-3). Rykova; E. A;
Klimenko, N. M. ~(Mosk. Gos. Akad. Tonkoi Khim, Tekhnol., Moscow,
Russia). Zh. Neorg. Khim. 1995, 40(11), 1879-91 (Russ). " The mols.
OBe,H;, OB4;H, and OBe,H, are stable in respect to mono—mol, de-
compn. and can exist. Ab initio MP2 calcn. show one structure (D..,) for
OBe,H;, 3 structures for OBe3H, and 10 for OBe Hg; a discussion is
presented on the vaﬁp'us_ig‘qqae[s__qgogg.l_’!.. )
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P:3

95129. [Onektponnvie] {2}'CUITMA'{+}-coctoanna HBeO, HMgO u
HCaO. [Heomnupuucckoe mccnenosanne meronom CCIT B nonnom
aktusnom npoctpauctee]. The {2}'CUIMA'{+} states of HBeO, HMgO,
and HCaO / Kong Jing, Boyd Russell J. // J. Chem. Phys. - 1996. - 104, N
11. - C. 4055-4060. - Anrn.

1997



HOBe OK in ggys” %

/de ﬂ/{ I 125:126297v Reactions of Laser Ablated Be Atoms with H,0:
Infrared Spectra and Density Functional Calculations of HOBeOH,

3 HBeOH, and HBeOBeH. Thompson, Craig A.; Andrews, Lester (De-

9 partment of Chemistry, University of Virginia, Charlottesville, VA 22901

C USA). J. Phys. Chem. 1996, 100(30), 12214-12221 (Eng). Reactions of
laser—ablated Be atoms and H,0 mols. dunng condensation with excess

Ar.at 10 K gave 3 new mols. The direct insertion product HBeOH was
charnctenzefl by matnx IR observanon of isotopic frequencies and d.

/ﬁmctnonal t.heofy calcns The major product, HOBeOH, was formed by
reaction of BeO, from HBeOH decompn and H,;0. Another product
HBeOBeH was formed by the reaction of a 2nd Be atom with HBeOH.

(i seap)™
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C. A 1996, 25 510




) ,///4 7 )
/4 ﬂ K&(% g - 112B142. Peaxﬁ/fu iéqazgxaéﬁiédﬁé-'

Tineit atomon Be ¢ HyO. Mudpakpacunie cnexTphl

n pacyersl HOBeOH, HBeOH 1 HBeOBeH me-

TonoM (PYHKUMOHAJIA IIJIOTHOCTM. Reactions of laser

ablated Be atoms with H2O: Infrared spectra and density

functional calculations of HOBeOH, HBeOH, and HBeOBeH

/ Thompson Craig A., Andrews Lester // J. Phys. Chem.—

1996 .— 100, N0 30 .— C. 12214—12221 .— Anura. Mecto

xpanenus 'TTHTB :

Iloxa3zaHo, YTO C NMOMOIUBIO P-LHM NONYYEHHBIX JIa3epHOit

abnsuneit atomos Be ¢ monekynamu HoO npu xonyencauun s

u36e1TKe aprona npu 10K o6pasyioTcs Tpu HOBHIE MOJIEKYEL.’

ﬂﬂ MponyxT npsamoro sHeapehns HBeOH (I), uayuen ¢ momo-
' msio MK-cnexTpockonuu u pacueTos MeTonoM GyHKUKOHANA
mrotnocTH. Ocnosnoit nponyxt, HOBeOH, noayuaercs npu

p-unu Ho0 ¢ BeO, obpasosapuimcs 13-F"a HBeOBeH o6bpa-

3yeTcsa C NMOMOMIBIO p-Wii Broporo atomMa Becl. _ _ B.JL

X /997, N1,
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F: Be40O4HS8

Ps 3

133:287216 Ab initio study of thermodyramic
stability and structure of cage molecules B4N4H8 and
Be404H8. Minyaev, R. M. Scientific Research
Institute of Physical and Organic Chemistry, Rostov
State University Rostov-on-Don, Russia J. Struct.
Chem., 41(1), 1-10 (English) 2000 . Stable mol.

structures of heterocubane systems B4N4H8 (2) and
Be404H8 (3), 1isoelectronic to the cubane mol., are
investigated by ab initio (RHF/6-31G**, MP2(full)/6-
31G**, and MP2(full)/6-311++G**) methods and are shown
to be highly thermodynamically stable.  Decompn. of



structure 2 into two 1,3,2,4-diazadiboroethidine mols.
or four iminoborane NBNH mols. is an endothermal process.
taking 10.1 (RHF/6- 31G**), 39.6 (MP2(full)/6-31G**).
kcal/mol and 140.6 (RHF/6-31G**), 161.4 (MP2(full)/6-'
31G**) kcal/mol, resp. Decompn. of structure 3 into two
1,3,2,4-dioxydiberyllothidine mols. or four HBeOH mols.
is also an endothermal reaction taking 22.1 (RHF/6-'
31G**), 39.8 (MP2(full)/6-31G**) kcal/mol and 127.1°
(RHF/6-31G**), 155.2 (MP2(full)/6-31G**) kcal/mol, resp.
The geometrical characteristics of the simple mols.
BeH2, Be2, Be2H2, Be2H4, BeO, and Be202 are calcd.



