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91825¢ Infraredl matrix isclation spectrum and normal /f/;
twordinate analysis of the beryllium fluoride dimer. Snelson,
L: Cyvin, B. N.; Cyvin, S. J. (Res. Inst., Illincis Inst. Technol.,, ‘
—Ev—” u}? = Caicago, Ill.). Z. Anorg. Allg. Chem. 1974, 410(2), 206-12.(Eng).

l{ i . - Four frequencies were identified as belonging to the dimer BeoF4 !
in the ir spectra 190-2000 cm™1) of the BeF3 vapor species isolat-
ed in Ne and Ar matrixes. Assuming a planar bridge structure of -
Dy, symmetry for BesFy, the frequencies in the Ne matrix were .
tentatively assigned. A normal coordinate anal. of the dimeric '

mol. is presented together with the calcd. vibrational frequencies |
and mean amplitudes of vibration. e
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71 12 B200. HupakpacHelit cnexTp AuMepa (TOPHCTOrO |
“$ApUANHA, H30AMPOBAHHOTO B MaTpHUue, M aHann3 HOp-|
yraabhbix KoaeGanmit. Snelson A, Cyvin B. N, Cy-!"
in S. J. The infrared matrix isolation spectrum and:
normal coordinate analysis of the beryllium fluoride -
imer. «Z. anorg. und allg. Chem.», 1974, 410, Ne2,
206—212 (aurs. pes. HeM.) .

B cnektpaabiioit oGaactit  190—2000 cvm~!  u3mepens
MUK-criekTpul morJoulenis GTOPHCTOTO GepHIMHS, H3OMHPO- —-
pannoro B Matpuuax Ne u Ar (M/A=1000:1) npu csepx-
HU3KHX T-pax. OTHeceHnbl yeTbipe MNOJOCLl NpHHANIEKAUIHE —-
auvepy Be:Fy. Ha ocnosaunn npeanonoxenns o mioc- ;
Koit CTPYRTypT Anmepa < cumverpueii  Don mposemeno -~ -
mpeaB. OTHecenne uacToT aasi caydast Ne martpuupt (503,
827, 842 u 1251 cm™'). Buimoauen aHaau3  HOPMaAbLHBIX - -
xoneGaunit Ans MOJCKYJbl ANMCPA H NPHBENCHBI Pe3y.ipb- -

- TaThbl pacqe‘rog 4yacToT 'H cpcnueKBanpanmnux a.\m.rmryu s

KoJeGanuii.
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4B105. AB INITIO wuccaenopanie CHJIOBLIX noJeii W'

KoneGaTebHbIX CNCKTPOB HEKOTOPBIX MPOCTHIX H KOMIICKC-,

HbIX MoJekya M HoHoB. COJIOMOINHK B. I, O3epo-|

pa B. M, Kounosaaos C. I, Morpe6uas T. I, |

Kpacnos K. C. «12-ft  Meuaeseen. che3ll 1O o6ut. i !

. _ npuka. xumun. Ped. jokn. n coofut Ne 3». M., 1981, 149}
L clin JOCf  Tpeanoxen cnocob pacuera CHAOBBIX TIONCIT MOJEKYH B
) ) paMKax Meroaa Xaprpu—®oka—Pyraana, OCHOBaHHBIT HA!
yncacHHOM AHGGEPCHUHPOBANKH 3HEPTHH MO KOOpAHHATAM

U\ VL[.@X cummerpun S. Crnoco6 oGecrieunsaer BhIMOMICHIE YCIOBHIT.
. DKKapTa AAs CMELICHHBIX KOH(HIYpawitit MOJCKYJLl H MO-

pa (-‘W sBoAsieT OnpeiensTh Bee Ko3d. nanGosee oGLICro CHIOBOrO.
nonsl MO MHHHM. YICJAY TOYEK HA TNOTEHUHAJbHOH mopepx-

ﬁ pocTH. OGcys/aeHa TOYHOCTh pactiera CHIOBLIX Koz¢. Mero-'

710M KOHEYHBIX pasnocreil 1 BEIGOp ONTHM. Illara 1o S..

i\\ TpencraBaensl Pe3yAbTaThl PacucToB CHIOBLIX noneii, Ko-'

_; 1CGATCABRBIX CHEKTPOB H_CPCIHCKBAZAPATHUILIX AMIIHTYIL!

X. /958 19wy @ waeer



KonebaHuil MOoJeKyJl BegFy, LiNO;, Lip(OH); n mona
Li,OH*. Bumonuenn pacwersl TepMOAMHENTT ¢-minii yKa-'
"JANTTIX COCAHHCHHIT B COCTOSIHHH H/€aJbHOro rasa. Paccun-'
TaHHBIE CB-BA  COMOCTABJCHH C HMEIOUIHMHCS 3KCMepHM.:
A3HHLIMH. YTOUHEHO ~ OTHECEHHE MO0J0C B Ko0.1e6aTesbHOM
cnekTpe Mosekyssl BeoFy. M3 pesiome

LWOs, Loy (OH)y, di, ORT
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Bey [y Oy 16095 /88

20 5185. Ab initio wuccaenoBanue reoMeTpHUECKOro

CTPOEHHS!, CHJOBOTO MOJASL M KOJAeOATENLHOTO CNCKTPA MO-

aekyant Be:F,, Conomonux B. I, Ozeposa B. M,

Causmes—B. B. «)K. ncopran, xumun», 1982, 27, Ne 7
1636—1642  _comrmmemeae ey R *.

Onucan Meron ab initio pacuera ko3d. cuia0BOro moJs

# untoncupHocreit WK-CNEKTPOE MHOTOATOMHBIX MOJCKYJL.

Zéé?/ugﬁél) [(: V. Mcnosb3oBanne KOOPAHHAT CHMMETDHH TO3BOJSCT Ompe:
¢k ) pemuth moanyio MaTpHIY CHJIOBBIX TIOCTOSIHHBIX 110 MHHHM.

L‘a/ﬂ oy . KOa-By TOYeK Ma OTEHILHAABHOM TIOBEPXHOCTH MOJCKYJbI.
M// YL Meroom Xaprpn — Poka — Pyrana ¢ ABYXIKCTIOHCHTILIM

J ) Gazucom Xysunari — JlanHuura (9s5p/4s2p)  BLINOJHCHLI
HESMMHPHY. PacyeThl MOJEKY.Ibl -BeoFs. Haitgeno,  uto

Céé/l . /L[)é)m : chzF4 HMeeT MJIOCKYIO UHKJIHY. PaBHOBCCLYIO KoHdurypa-

1IHIO C JABYMs MOCTHKOBBLIMH aTOMaMH dropa (Cli.\i'.\ieTpHﬁk

)i mlk Lo i e
) 2 @ [ oowpur .
X. 1982, /9 w,zl/g [‘/’“Mf W)



Dgr). Buusicaensl Koad. naibosiee obLlero CHJIOBOro moust,
yacToTH, ¢opmbl H HuTeHcuBHocTH B MK-cnexTpe nopmasb-
HhX KoJeGamuii BeoFy. PesysibTaThl pacueToB comOCTas.e-
Hu ¢ MK-cnektpom aumepHoit mMonekyaw ¢ropuaa Gepuai-
JHs, moayuycHHEIM CHeNCOHOM M JAP. METOAOM MAaTPHUHOIL
u3onsuui. ITo Teop. MoJeK. KOHCTaHTaM pPacCUHTaHbl Tep-
MOJIHHAMUY. DYHKIHH Be,Fy B cocrosnun #aeaibroro rasa.

Pesiome -
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97: 115612w Ab initio study of geometric structure, force
field, and vibrational spectrum of a beryllium ﬂuoride|
(Be:F:) molecule. Solomonik, V. G.: Ozerova. V. M.: Sliznev,:
V. V. (Ivanov. Khim.-Tekhnol. Inst., Ivanovo, USSR). Zh.
Neorg. Khim. 1982, 27(7), 1636-42 (Russ). A method is
presented for ab initio calen. of force field coeffs. and IR -
intensities of multiat. mols. By using symmetry coordinates, the
[) 4 total matrix of force consts. can be obtained from the minimal
'ﬂﬂW[tﬁm. of points on the mol. potential surtface. Calens. on Fe 3,
¢ were made by the Hartree-Fock-Roothaan method by u.:,
C'L',)A . /L[)[W] double-zeta Huzinaga-Dunning (9s5p/4s2p) basis set. Be.F,i...
Ja planar cyclic structure with 2 bridging F atoms (Da). ..
caled. force consts., frequencies, and IR intensities of norir ;.

l)/ /]z [’(/L/}ﬂ} .vibrations of Be:F¢ are presented. Thermodn. functions (he
) ‘

N capacity, entropy, enthalpy) of Be:Fy were also calcd.
;/}[6 eq) ‘
CA 1558, 9%, v /Y
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Gesty m Y3+ 1983

6 190. Hesmnupuueckne MO JIKAO CCII pacuers
CHJIOBBIX MoJieii H_KoJe6aTeJbHbIX CNEKTPOB MHOFOATOMNEY
neopranmiyeckux monekyr. Conomonnx B. . «)K. cTpyk-
Typ. xumuu», 1983, 24, Ne '1, 29—38

IIpencrapicHE pe3yibTaThl HESMIHPHY. PACYCTOB CHIO-,
BbIX MOJIeil H K0Jc6aTenbHLIX CMeKTPOB «BHICOKOTEMMepa-.
TYPHBIX» Hcopra}jxflg_.,_)w;lé_}gg |_H_HOHOB: (TOPHAOB, OKHC-
JI0B, THADOOKHCEH MEeTajJI0B, CONMCH KHCIOPOACOACPIKALIAX '
KHCJIOT M. COOTBETCTBYIOUIHX aHHOHOB. Pacuéthl BELITIO/He-

HB C HCMOJb3OBAaHHEM HBYX3KCHOHeHTHOTO (9s5p/4s2p) m

é)(/ét/ ) m . BajeHTHO-TpexskcnoHentHoro (10s6p/5s/3p) Gasucos Xy-
. suHard — Jaunnnra ¢ ydetroM u Ge3 ydyera mosspH3all,.

d--unit. OGcyXeHa 3aBHCHMOCT TOYHOCTH pacueTa oOT

@ noJHOTH Habopa GasucHbix ¢-umit. IToxasano, uto aByx-

SKCMOHEHTHHIT 0a3nc NO3BOJSICT MOJYYaThb YacTOTHl XoJe-'

@ GaHHii MHOrOaTOMHBIX MOJIEKYJ H HOHOB, NOCTPOCHHHIX H3|

ch.198Y, /8, N 6
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aTOMOB BTOPOro MepHOAA, €O CpefHeil Norpeunioctsio 49%.

PCACKa3aHBl 4acTOTHl KosneGaHHi, H30TOMHY. CABHTH H
nureHcusioctt 8 MKC nns pama  coemmuenmit (BesFy,
Liz(OH)s, Li(OH)*, Li(OH)s~, BeO;, Be,Os, Ba(OH)s,
Be(OH)F, TLiNO;, LiNO,, LiBO, u ap.). Ot™euens 3a-
KOHOMepHOCTH B M3MCHCHIN GBONCTD MOJeKyAspHLIX ¢par-
MEHTOB — DAaBHOBCCHHIX MEXDAACPHHIX  pPacCTOAHHII, Ba-
JeHTHBIX ‘YIJIOB, CHJOBHIX NOCTOSHHEIX — B_PacCMOTPEHHBIX
pAAax MOJIeKy.I. Pesiome
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} 24 61147. Hesmnupuueckoe H3yuenwe aumepos Be,F, Mg’
,Fu cmewanusix aumepos BeMgF, u LiNaF, u monusix nap
Li,BeF, LiBCl, u LiAICl, Ab initio study on the BejF,
Mg,F, dimers, on the mixed dimers BeMgF, and TiNar;
.amd—on the Li,BeF, LiBCl, and LiAIC], ton pairs /| Ra-
mondo F., Bemeivenni “t5—Spoliti—™.—7/ J. Mol. Struct.

Theochem .— 1992 .— 96 , Dec. .— C. 171—184 .—
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812?. ss:tm B'fhe mbmhzy of the BeI;‘s. MgF; nnd ((l:)m dimers. |
ti, ncivenni, Ramondo Roessi, V. xpartxmento
deo(l!lhxmnca, Universita degli Studi di- Ro Ple Aldo Moro 5,
1-00185 Rome, Italy). THEOCHEM 1994 121, 19-27 (Eng).|
The dimers of BeF2, MgF2 and CaF2 have been studied by means of |
the HF-SCF and MP2 methods. Their stability and vibrational i
ra _have been caled. . The IR spectra of the possible models of
e CasF¢ dimer are discussed. .

/7(,' ) N,

Bz

C L /998 /122 v &

/@/Z )Z (/[L/Zgjz [ A ol )
Z@/[{ umz/é /ijft ™

lel A acmﬂ/{
% '%(:LLLs’ ALt




gy - “a
Mty Toedeae T17, Lonosnasy

7 /e m/z M/M// Lorp

s )( W, /Wff, V7, /«@



Moo /—;,/- beg Ly /997

" 127:210554a An ab initio study of the isomerism and vibrational
/ spectra of the dimeric M,F, and MM'F, molecules (M, M' = Be,
y Mg, or Ca). Pogrebnaya, T. P.; Sliznev, V. V.; Solomonik, V. G
(Ivanovo State Academy of Chemxstry and chhnology. Ivanovo, Russia). '
Russ. J. Coord. Chem. (Transl. of Koord. Khim.) 1997, 23(7), 461—-468 ;
(Eng), MAIK Nauka/Interperiodica. The geometry, stability, force field,
and vibrational spectra of the Be,F,, Mg,F,, Ca,F,, BeMgF,, BeCaF.,,.
/ y and MgCaF. mols. are calcd. by the ab initio Hartree—Fock—Roothaan
/ method usmg a second—order perturbation theory (MP2). Particular
emphasns is placed on the isomerism of these compds. and its spectro--

? /‘y” 5 scopic manifestations. The Huzinaga—~Dunning, McLean—Chandler, and
/ Wachters basis sets of contracted Gaussian orbitals were augmented by '

M/I W/f the d functions on all the atoms: Be(9s5p1d/4s3p1d), Mg(12s8p1d/6s4pld),
/7 Ca(14s11p3d/9s8p3d), and F(9s5p1d/4s2p1d). Calcns. suggest the cyclic—

planar equil. geometry of symmetry Dy, for the Be,F, and Mg,F, mols.,
éu fl ﬂ .while the structure of the Ca,F; mol. includes three bridging ﬂuorme
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though less stable isomer: cyclic of symmetry D,), for Ca,F, and isomers
of C3, symmetry for the remaining mols. The chem. bonding in the
isomers of symmetry Cj, can be formulated as [MF;]=[MF]-. The MP2
relative energies of these isomers are (kJ/mol) [BeF;]MgF 83, [BeF;]CaF
47, [MgF;]BeF 132, [MgF;]MgF 58, [MgF3]CaF 34, [CaF;]BeF 78, [CaF;]-
MgF 5, and [CaF3]CaF —12. One more isomer of symmetry D, with
relative energy 130 kJ/mol is found for the Ca,F; mol. The relative
stability of structure Cj, is found to increase in the order BeMF, —
MgMF, — CaMF,.




F: (BeF)2

P:3
134:316381 Dimers of alkaline earth metal halide radicals, (MX)2 (M=Be,
Mg, Ca; X=F, CI): A theoretical study. Li, G. P.; Hamilton, I. P.

Department of Chemistry, Wilfrid Laurier University, Waterloo, Can. -

J. Chem. Phys. (2001), 114(4), 1534-1538. in English.

Alk. earth metal halide radical dimers, (MX)2 (M=Be, Mg, Ca and
X=F, CI) have not yet been obsd. exptl. and their existence could be doubted
since MX is known to disproportionate in the bulk. We study the (MX)2 species
using DFT and MP2 methods and show that they are either thermodynamically or

kinetically stable with respect to various reactions including disproportionation. .

Energetics, geometries, and vibrational frequencies of singlet and triplet equil.
structures and some transition states are calcd. The ground states of (MX)2 are
all singlet except (CaF)2 which is triplet and, with the possible exception of
(CaF)2, the ground states have a rhombic structure in which the X atoms are
shared equally with each M atom. The ionization potentials of the (MX)2 species
are significantly lower than those of the corresponding MX species suggesting

that their chem. may be significantly different.
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