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v ¥ Preparation and properties of difluoroborane. T. D. Coyle,’
u . J. J. Ritter, and T. C. Farrar (Natl. Bur. of Standards, Washing-!
o I BTV e Y —ton, D.C.). Proc "Ckem. Soc. 1964(Jan.), 25. Pyrolysis of--
Y ’ gi- ordtetraborane :}t 100° in the pre’ls:ence of :351?. or ;)rganoboron’
o -7 fluorides gave small amts. HBF;. Treating 45.6 millimoles HB-...
d (OMe); with 90.8 millimoles BF; for 30 min. at 0° in a sealed tube:
q ...gave a white solid, nonvolatile at —80°, and 32.7 millimoles gas,!
OQ  consisting of a mixt. of HBF;, BF;, and a trace of ByH,. HBF,'
-—- . > __disproportionated slowly to BF; and B,H;, at room temp.; HBF, _
added smoothly to CH;:CH, at room temp. to give EtBF,.'

! The proton magnetic resonance and infrared spectrum of HBF,!
& - were detd. HBF; was monomeric. ~ ~ C.L. Deasy
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R(B:;L Proton and fluorine nuclear- magnetic resonance (N.M.R.);
P . spectra of HBF;. T. C. Farrar and T. D. Coyle (Natl. Bur. of|
*—(VM Stds., Washington, DTC T “Chem = “Phys. 41(9), 2612-13i

(1964). Proton and F N.M.R. spectra of HBF, were recorded,

. i 140-230°K. The. values for the spin-coupling consts. Jgp,!
\3«12)%%"5_”, and Jip_p are 108 % 1, 211 = 2, and 84 = 1 cycles.|
resp. Jyr is temp. independent. The apparent values of |

JUp_g and JYp_y decrease below 165°K. owing to the inter-|

action of rapidly fluctuating elec. field gradients with the elec.|

- quadrupole moment of B. The center of the proton multiplet:

is ~0.12 p.p.m. downfield from the center of the terminal proton:

multiplet in diborane. The F multiplet is ~60 p.p.m. down-|

field from the F resonance in BF;, which in this case was a single’

structureless line. The dependence of "B-H coupling consts.!

on the orbital hybridization of B is discussed. RCJQ |

!
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1945

12 1236. HK-cnektpni u ortnecenne uactor HBF, Hi
DBF,. Lynds Lahmer. Infrared spectra and vibratio-____
Tial assigninents of HBF, ‘and DBF,. «J. Chem. Phys.»,!

1965, 42, Ne 3, 1124—1126 (anra.) f-—(

3apcerucrpiposaubt MK-cnektpst HBF, 1 DBF,, nonyuen-| S-‘
ubix 5 paspsge B cmecu HB(OCHj), n BFs. IMpennoxerio:
orHecenne nojoc aas monekyn H!UBF, H!9BF;, DVBFa,
DBF,. it ke -
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% Q p Q 1089) INFRARED BPECTRA AND VIBRATIONAL AS-
5 _ | SIGNMENTS OF HBF, AND DBF,. Lahmer I_Jynds (North | __ _.
| American Aviation Science Center, Thousand Oaks, Calif.).
\,{‘ \( ; __}J. Chem, Phys., 42: 1124-6(Feb. 1, 1965). g3
T 7 "7 77777 770 The vibrational assignments of both HBF; and DBF, were (\l
2 i made utilizing the Green’s function and matrix partitioning .

s T ) f techniques. All the dynamics of the perturbed molecules '—_"’“
i : were determined from the Green's function of the unper- -
© —=— == - i"turbed molecules. Results showing the observed spectra SN -

* (estimated band centers for A; modes) and vibrational as- | @Y

e i t sjgnments arggollgctz_zﬂ»{n}abular form. (l}d.C.G.} o ;*w*
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" Infrared spectra and vibrational assignments of HBF; and|
'DBF:. Lahmer Lynds (N. Am. Aviation Sci. Center, Thousand

.utilizing Green’s functions and matrix partitioning techniques,

procedure, all the dynamics of perturbed mols. (H!'BF;, HYBF;,

" Oaks, Calif-). 7. Chem. Phys. 42(3), 1124-6(1965)(Eng). By[ ™ =

" vibrational assignments of HBF; and DBF; are made. In this 't&;

~ DUBF,, DBF;) were detd. from Green’s function of the unper-{-—-§ -

turbed mols. (¥BF; and ©BF;) without invoking a force const.
-model or geometric charges. The general features of rotational! -
‘vibration bands are in agreement with anticipated band shapes.
~,__ : M. Adhikari |.
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| n d ; 1
\J‘ P} {"\ } 8 1254.  KoneGateabio-ppamareabblii cnekTp AHGTOP-
y e Gopana u audropbopana-d. Lynds L., Bass C. D. Vib-

L T e rational-rotational spectrum of  difluoroborane and diflu-
oroborane-d. «J. Chem. Phys.», 1965, 43, Ne 12, 4357—4364

- (aura.)”
[y W [Toayuenst cnektpst noraowennss HBF, 8 o6aactit 510— ( N
2700 cxu—t u DBF, B o6aactu 760—2000 ox—! co cmeuHab- N ‘

o Y Hoit wupnHoit wean 0,6—1,5 cu~!. PacnosnoxeHuele B HC-
U-\\)’/\'M ! cJleloBaHHOIT 006/1aCTH 110J10CH!, COOTBETCTBYIOLLHE OCHOBHBIM
|\ KosneOanusaM vy, va, V3 (TN cuMMeTpHH A;) M Vg (THO CHM-
metpun Ba) mosekyast H”BF; u v; n vz monekyant D”BF,

TIpOSIBJIAIOT SIBHO BBIPAYKEHHYIO BpaUlaTeJbHYI0O CTPYKTYPY.

v 0 AL,
U A Paccyotpenite moekysn HBF, st DBF2 8 npu6amKkenun cus-
i f f METPHYHOrO BOJYKA MO3BOJSET CJeJaTh OTHeceHHe JIHHHIL
\\/\"(’\ )
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K onpejeseHHbIM K, BbluicAHTb N0J0MKEHHE LEHTPOB MOA0C
H pA3LOCTH BpaWlaTe bHbIX NMOCTOAHHBIX A—B B BepxHem M,
HHIKHEM KoJebaTe.bHbix cocTosinnsix. Onpefesen HauMeHb-|
WIHIT MOMEHT HHepLuit [ 4, H3 KOTOPOrO BBIUMCJIEHA BEJHYH-'
Ha yraa F—B—F, noayunswascsa pasuoit 117,4+2° aiua!
csa3n BF npunara pasuoit 1,295 A (rpr B BF3) u nmma{

ez BH 1,20 A (rpir 8 Batlg). Buba. 13 nass. i
_ . - C. CraukeBuy'




Vibrational-rotational spectrum of difluoroborane and difluoro-
borane-d. L. Lynds and A N. Am. Aviation Sci.
5 Y. J. Chem. Phys. 43(12),

. Four HBF, and_ 2 DBF: fundamentals

een resolved into their fine structure under medium dis-
persion. The 3 A, modes, v, vz, and » are characterized by a
series of evenly spaced lines having the general appearance of a
| band of a symmetric-top mol. The B, modes, vs, have a |
strong Q branch in addn. to a well-defined subband system and
have the appearance of type-C bands near the prolate limit. On
using a symmetric-top approxn., an analysis of the spectra pro-
vided 6 independent measurements for the smallest moment of
inertia, from which the av. apex angle F-B-F was calcd._to.be
117.4 = 2°, assuming the BH(BD) bond distance to be 1.20 A.
In HBF;, interband agreement of the rotational const. A, assocd.
with the smallest moment of inertia, was quite good.
i assign K values to the individual lines and to det. the
the band centers for the resolvable fundamentals »y,
. RCJQ




e

Ha-d. Perec M, Becka L. N. Infrared spectra of di-

“ % g l 4 1413.  HK-cnektpw aupropGopana audTopGopa-
e & Jfluoroborane ~and™ difluoroborane-d. «J. Chem. Phys.».j ’
o] 1965, 43, Ne 2, 721—727 (anra.) SN

%61— ' Hcecnezopanst  cnektput  norsomennss  H—BF, () m &l
T ‘D—BF._(Il) B rasosom cocrosmmin B UGTACH 400———

0\ d " 2 cu!. TlyTem cpaBHenusi cneKTpoB l._ll 1 B:Hg u BFs{ }
(.. ) *7'*) onpeneseHb! OCHOBHblE YacTOTH KoseGammit I i II. HaG6ano-; =
| JCHHbIC 3HAYEHHS YACTOT Y/OBJIETBOPHTE/BHO COTJIaCyIOTCH ; g\‘
—AMY W n)c PACUCTHBIMH MO AaHHLIM APYrHX aBTOPOB. AHamH3 CheKT-————
| POB TpH BLICOKOM pa3pellleHH ¢ NpHMEeHeHHeM npejcTanJe-! x
—1~—— —dﬁ N~ HHA O CHMMCTPHYHOM BOJIYKE NO3BOJHJ ONpenesTh Momen-i—_"a~
{j‘ \TBl HHEPUHH, JUIHHBL CBSI3H, YIJIBl MEXAY CBA3SAMH H COOT-| N
X | 717 BercTBymowHe u3oronuy, casuru aas I ou 11, Bhluncaenbi; )
CHJIOBbIE MocTosiHuble. Budia. 15 naas. M.  Kucenesa: &
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6 fundamentals were observed and assigned unambiguously:
vz = 2620 and 1962 cm.™?, B-H and B-D stretches; » = 1166
and 1128 cm. ~?, "B-F symmetric stretches in H-BF, and D-BF;;
v; = 545 and 540 cm. ™!, F-B-F bending in H-BF; and D-BF,;
vy = 1402, 1392, 1419 cm.~!, UB-F asymmetric stretches in
H-BF; and D-'BF; and “B-F stretch in D-BF,, resp.; vs =
944, 924, 810, 790 cm.~?}, out-of-plane deformation in H-YBF,,
H-''BF;, D-YBF;, and D-!'BF;, resp. The H-B-F bending ap-

pears to havea frepuency »s = 1200 cm. ! for H-1'BF; and is estd. |

at 887 cm.! for D-""BF,. A force-const. calen. was made, ob-
taining the following values (in millidynes per angstrom): fp =

M. Perec and L. N. Becka (Univ. Buenos Aires). J. Chem.| . |
Phys.”43(2),"721-7(1965)(Eng). Gaseous H-BF; and D-BF|
were obtained by a new method of prepn. Analysis of high-|
resolution ir spectra gave approx. values for the B-F distance|
(1.30 == 0.15 A.) and the F-B-F angle (120° == 5°). Five of the |

" Infrared spectra of difiuoroborane and diﬁuo?db}}?a?eﬁ.'!‘ 4

L 1
b 5 - B et '
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3.66, fa = 6.625, fa' = 0.725, fps = 0.37,f, = 0.772. _RCJQ | §
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6B5199. Peakitus o0opokcuna ¢ BFg (ras). Hmbpa-}
Kpacnuu cnekTp u craGuasHocts HBF, (ras). Porter!.
)Rxchard F..Wason Satish K. Reaction of boroxi-|
‘e with BF; (g). Inirared spectrum and stability of
X?BF« (g). «J. Phys Chem», 1965 69, Ne 7, .2208—2212
aHra.)

HccnenoBana xum. p- uuﬂ TB. Gopoxcmla (I) c raz. BFs.
O6Gnen Bomopona B I na ¢top B BFy npusomut k o6paso-

" Banunio HBF.. Ilpn o6bluneix T-pax BFs pearnpyer c
Gonee GbicTpo, ueM c anGopanom.” Onpenelnesa Temioral -

o6pazonanns HBF; (raa)-npu 298°K, pasiag —1755%
'i’l',b/ol‘\B:E/t/moxw [Tonyuenst HK-cnexrpuot HBF, u HBFZ.
11 5 13 6 OCHOBHBIX KoJsieGaHHil > onpejetensl T mo-
MOLIBIO npamma mpoi3Benenis Tennep — Pennnxa.
Pesiome aBTOpOB
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| 7 B302. ﬂo:mfmayemocn, MOJIEKYJl H céﬂ’aeﬁ, AMMJIHTY-
bt koneGanmit u TePMOAHHAMHYecKHe (YHKIHH HEKOTOPbIX

AuranounoGopanos. Nagarajan G. Bond and molecu-

lar polarizabilities, mean amplitudés of vibration and

thermodynamic functions in some dihaloboranes. «Acta
phys. polon.», 1966, 29, Ne 6, 841—852 (aura)

Ha ocnoBe cTpyKTypHBIX M CIEKTPOCKONHY. ZaHHBIX, MO-
JYYEHULIX paHee Pas3JHYNLIMI aBTOPAaMH, NPOBeJeH pacuer
NOJISIPH3YEMOCTH CBsI3eil H MOJIEKYJ HEKOTOPBIX AHIraJo6o-

paHoB, 06JaialoWHX mAocKoit Koudurypauueft (HB”Fa) -
DB"F., W Pacyer nposenen no meroay JITm-|
QITHROTTA — IITyTMaHd C HCMOMB30BAaHHEM AAS XIM. CBS-| .
3 Momean O-pynkumu. Beluncaenst cpegmie - aMIVIHTYAB|
KoeGanmii CBA3AHHBIX H HECBS3AHHBIX Nap aToMOB  InpH,

" T-pe 298 1 500° K. Ha ocnoBe Momemn »xecTkoro poraropaj
‘M TapMOHHY. OCUMJIATOPA MO CTAHAAPTHHIM (-JaM  Bbl-|

. 1967

‘YHCJICHBI TEPMOAHHAMHY. (QYHKUHH o6nacti T-p 200—|

2000° K. Pe3yabraThl BEUHCJACHHI NPHBEACHL! B -BHAE TaG-

JIHIL, ) B. Moposos
\
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10 4113. OG ornecenun KoneGauuit TiHna B, B mouae-
xyaax HBF, u DBF;. Perec M., Becka L. N. On the
assignment of the B, modes of HBF, and DBFz «J. Chem.

* Phys.», 1966, 44, Ne 8, 3149-—3150 (aura.) ;

'ﬂPOB@,’lCHO CpaBHCHHC OTHCCCHHH nosoc K KoJeGaHHsaM

vy H vs THRA By B MoJeKyJaax HBF; n DBF,, npennoxen-

HBIX Pa3HYHBIMI aBTopaMu, TIpuBoauTest Psii COOGpaKel it
B MOAb3y TPaBHABHOCTH OTHECEHHS STHX KoJeGamiii, mai-

_Jloro aBTOpaMi HacTosulelt paboThl (vs=1402, vs=1200, ans
"HYBF; u v4=1392, vs=887 au~! maa D!'BF;). 3nauenne
‘yactoTsl Vs Ans DBF, monyueio ¢ MOMOLIBIO  MpaBHad

npou3BefeHiil, OXHAKO OTHeceHie MOJOChl NpH 1200 cur!
k_xoneGanuio_vs_HBF2 ocraercs_co HuTeapHbIM. M. Annes

. / .~ R Y
/ . ((‘.
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e —e-——modes.  The assignment of the v mode is correct because (1) a

e .& wvieona{ DBF,, similar to that in the material used by Lynds, (2) the|
p-

KB

r

: Assignment of the B; modes of HBF: and DBF.. - M, Percc!
rand L. N. Becka (Univ. Buenos Aifes)T T Chem. Phys. 44(8),
13149-50(1966)(Eng). Recent ir spectroscopic measurements
on HBF: and DBF; are in good agreement with data reported by
Lynds (CA 62, 12609d) except for the assignment of the B;

very weak peak at 1200 cm.™? was obtained in a spectrum of

band at 1402 cm.-! of the HBF; spectrum cannot be solely due

to the »s mode, (3) if the v4 mode of HBF:; lics at ~1461 cm.™}, |

the intensity of that region of the spectrum would .be much
;higher than it actually is, and (4) if the DB deformation mode,

+51600 cm.—}, by application of the product rule. A very small
peak at 1200 cm.~! has been observed in the spectrum of DBF,.
Whatever the assignment of »s may be, it will not change force

const. calens. appreciably-as far as the B-F stretching const. is
concerned, since the frequency of »; depends mainly on bending

.-

'ys, is at 1200 cm.™! the corresponding H-B mode should lie at o

and bending-stretching force consts.  A. J. J. van Rensburg

CH IR 570 & b ygai-v




| - 817V 1968
; B - 5817
/"/B ;L: , 22 B5298.  MHKPOBOJHOBOI CMEKTP, CTPYKTYpa, _KoHCTaH-|
TH KBAAPYNOJLHOr0 B3aHMOJEHCTBHS H_AHMONBHBIL MOMCHT
; aupropbopana. Kasuya T., Lafferty W.J, Li-
i~ de D. R. Microwave spectrum, structure, ‘boron quadrupole[™—
I‘/ /5 F . coupling constants, and dipole moment of difluoroborane.
——«J. Chem. Phys.», 1968, 48, Ne 1, 1—4 (aura) T

(o)

”Ta .. Tlposemeto OTHeceHle MHKPOBOJHOBBIX CMEKTPOB HBI°F,,
pa W W

-HB!'F., DBF, u DB!'F2. OnpeaeJenbl BpallaTeJblblc MO~
CTORMNNLIE s oTHX Mojiekys1.  Hanpuyep, s MOJeKyd
HBF; T DB!F, omn papunt (Mey) 77244,25; 1049535 ——
.9221,49 n 54081,82; 10496,89; 8771,57, cooTBeTCTBENIIO.
* C HCMOJb30BAHIEM 3THX MOCTOSHHBIX BBIYHCJACHBI CTDYKTYpP-[———
.iple_napayerpbt: rpr=1,311%0,005, rpu=1,189=0, "
BFE=118,3ET". ITonyuenbl KOHCTAHTBl KBAaAPYMOJBHOrO f——=
B3alIMOAENCTBHS 1 onpejeen AHMOJbHBLT MoMent. Pesiome
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—» 73818m Microwave spectrum, structure, boron quadrupole
‘coupling constants,” and dipole moment of difluoroborane.
T. Kasuya, W. J. Lafferty, and D. R. Lide, Ir. (Natl. Bur. of
'Stand=~\Washifigton; D C.).  J. Chenm. Phys. 48(1), 1-4(1968)

%é%‘ Y1 __(Eng). The microwave spectra of HBF;, H!'BF,, and D'BF,

.have been assigned. Rotational consts. are 74,494.82, 10,496.74,

V| _‘and 9181.67 for HUBF,; 77, 224.25, 10,495.35, and 9221.49 for ———

; "HYBF,; 52,896.09, 10,498.29, and 8740.46 for D!'BF,; and

'54,081.81, 10,496.89, and 8771.57 Mc./sec. for DBF;. Thei———

~structural parameters obtained from thses consts. and their

. iestd. uncertainties are rpr = 1.311 £ 0.005, rpg = 1.189 £t

——————— 1 70.010 A., and the angle FBF = 118.3° = 1°. The quadrupole

coupling consts. have been obtained. The dipole moment}

—is 0.971 £ 0.010 D. . RCJQ

‘ = '

CF /?5{: 6y-16—
o I




BQp - 5317V 193

{)10 11327. MHKpOBO/IHOBBII creKTp, CTPYKTYpa, mOCTOsH=
ble KBaJpynoJsHoro pacuienjendss 06opa H JIHMOJbHBIH
Moment audropGopa. Kasuya T., Lafferty W. J.,i_

___Lide D. R. Microwave spectrum,’ structure, boron qu-

e

L ~~adrupole-coupling constants, and dipole moment of dif-
l(uorob?rane. «J. Chem. Phys.», f 1968, 48, Ne 1, '1—4
. (anra. !

OTOXKACCTBJICHE MHKPOBOJI. CHEKTPhI amounekyn . HI°BF,,
'H!BF,, D©BF, n D!'BF, Ilomyuennl Bpaumaresbible mno-

r A__crosmuble. Haiigenst crpykrypubie napamerpet: d(BF) =
[ |=1311%0,005 A, d(BH)——Lf:SQi0,0IO A u <FBF=
=118,3°+1°. Onpenmesctt  JUTHOABGHEIL  MOMEHT, PaBHbIit

0,971+0,10 en. Iebas. U. U. b.

11 |
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HBF. J 21 B47. © JnexkTpOHHBIC 3HEPrHH H CTpOeHHE mupropﬁo’-‘ i ;

.L angx Armstrong D. R. The electronic energies and
structuré ot *difludroborane xInorg. Chem.», 1970, 9, Ne4,
874—877 (amur.a.) -

AJieKTpoliHoe cTpoenne AndrToplopana paccuHTaHo MO Me-
y tony CCIT MO JIKAO B rayccoBoM 0a3iice C HCMOJb30Ba- ——
HieM opGlTanbiblX 3KcnonenT n3 paGotot (P)KXuM, 1967,
19527). T'eoMeTpnu. mapaMeTpsl NMPHHATH MO JAHHBIM MHK-f—
POBOJIHOBLIX CreKTpoB  pasubiMit: Ip—r=1,311 A, lp_n=
=1,189 A, yron FBF=118,3°, Mcnoabs3oBaH Gasncua 7 opou-——
_ ;aneg s-Tuna 1 3 opGutaJeil p-r}ilm?(;lgsg)aéo:.lon) BuF, u .

PP opGuraJeil s-Tuna aas atoma ,3,3)-0a3uc),  K-phlit—
QuoLcugay. aBTOPbl CUHTAIOT AOCTATOYHBIM A BBIYHCJAEHHS  MOJHON| -

—7— -—/anepnm B XapTpi-poxoBckoM npegede. Haiinennas mosanas——

SHCPrHsl NHCCOUHAUUH Ha aTOMBI C YYeTOM SMMHPHY. noOmpa-

’
.BOK Ha_oJICKTPOHHYIO Koppensuuio pasia 414,3 kxas[soro——

‘B XOpOLUEM COTIacliil ¢ BeJHYHHol 377,4 RRGA[MOAb, 1Oay-
yeHHOIT KaK CyMMa  SHEpTili_OTACABHLIX CBA3GI (3KCMEepHM.\—

'pllFS’l \




SHEprist nnccounaunn nenapectna). Bricurefy 3aHATOIT Op6H-
Tanbio sapasercs MO o-tina, K-past COmepKHT raI. ofp. s-
AO pozopoaa. Totenunan HOHH3aluK no Teopeme  Kynwan-
ca maizen pasuwim 154 s, ITepnoit BupTyanbuof op6i-
TaJlblo AB.IseTCst OpOMTANb T-THMa, COAepKallasi B OCHOB-
HOM p-opGuTami Gopa. Anamns 3aceJicHHOCTel yKa3blBaeT
Ha GOJIbLUON MOJOMNKHT., 3apsan Ha aTtoMe Gopa (1,049) ¢ ne-
‘perocox 0,594 e ot atomos F mo G-CBA3AM ¢ 06paTHBIM J0-
,HHpOBaHHCM NO m-cBsi3AM B 0,12 €, Toraa xak atom H oc-
'TaeTcst HefiTpasbHLIM, 3acenennocTs NePEKPLIBAHHA CBS3H
B—H nenbuwe yem B BH, man uent LIS TePMHHAJIbHOM cBs-
;31 B nibopale, HO YKashiBaeT Ha  JOCTATOUNO npouyIo
icBsi3b” (0,706). Casian F—F y H—F nmetor 3nauntenpuri
. Pa3pLIXJIAIOWHIT XapaKTep, NepBast B MeHblLe]; CTeneHH, yens
'BTOpas, UT0 MOKeT OBITh NMPHUHHOIY Menbuero yria  FBF.!
Kpustie noTenunansuon sneprim, nosyuennsle ¢ (5,2,2)-6a-
3HCOM TNIDHBORAT K XOPOIIEMY COrJIACHIO ¢ SKCMEPHM. reo-
‘MeTpueit MoJexyasl. Haiinena suepris nepexoja MOJIEKYJ bl
B NHPAMHAAMLHYIO KoHMOpMauio, SHEPrHsl JIOKaJH3aluy

“U-91eKTPOHOB Ha atoMax F u o6cy:kpena npoGaema T-cBSI-
3H_B MOJeKy.Je. ' y . _Baratypeann




ME | |

————

' Armstrong, David Reed (Comput. Dep., Univ. Newcastle upon
—*'Tyne, Newdastle upon Tyne, Engl.). Inorg. Chem. 1970, 9(4),
:874-7 (Eng). The electronic energy and distribution of di-

—-'fluoroborane, HBF3, were examd. by mol. quantum-chem. calcns.
(i !! %F!!, E ‘pcp _using Gaussian-type AO. ' The structure of HBF; was investi-

—:gated, and excellent agreement with thé exptl. parameters was
,obtained. The =-localization and reorganization energies of
— difluoroboranes were caled. to be 35.7 and 24.4 kcal/mole, resp.

o — __RCHH

114979t Electronic energies and structure of diffuoroborane.|
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)'10 128, JaekTpoHHble 3HEPTHM M CTPYKTypa Audrop-
Gopana. Armstrong D. R. The electronic energies and

structure of difluoroborane. «Inorg. Chem.», 11970, 9, Ne 4,
874—877 (aura.)

Metozom caMocorsiacosannbix MO B Oasiice TaycCOBBIX

opGHTaJeit ¢ opGHTAMbHBIMH 3KCIOHEHTaMH, TaGyJHPOBaHHbI-
Mi Ynsmanua 1 ap. (P)Kdus, 1967, 8109), u ¢ reoMeTpHy.

napayerpaMi (Ip-r=1,311 A, Ip_1=11,189A 1 yron FBF=
DM . =118,3°), B3ATBIMIL. 3 JaHHBIX MHKPOBOJIH. CIIEKTPOCKOMIH,

/ paccMmoTpeHa 3JIeKTpoHHas crpykrypa augropGopana HBF,
: a?!!{j@z Uyt - (1). Cornacto pé3yasTaTay PACICTOB DLICITCH JAMITON Op-.

. -6utaaeio B | siBaserca opﬁu'ranb 0-THNa C OCHOBHBIM BKJa-
AOM OT s—opﬁn'ra.uu atoma H s ¢ UIOTeHIHaJOM HOHH3alHH
15,4 38, a nepsas BupTyasbHast OPOHTANb JOKAJIH30BaHa Ha

—

7-

e

SS—

pz-OpGuTaNax atoma B (opGurams_sm-tuna), Atom B saps-|——

o |y @ )




KeH TmosoxkuTensio (+1,05),. a atoMst F—orpuuareasho;
(—0,525). ddpdekrupnniit 3apsta Ha atome H 6aH30K K Hy-|
a0, Oxoxno 0,594 uacTi 0-3/1eKTPOHOB NMEPEHOCHTCS OT aToOMa
‘B x aromam F u okoso 0,12 uacti -37eKTpONOB NeEpeHo- |
curcst, ot atomoB F k aromy B. OGe csasn F—H i F—F!
SIBASIOTCS  Pa3pLIXJIOUUMI, TIpHYeM nepBas GoJee CHJBHO!
. paspuixasioutell. dTo, 10 MHEHHIO aBTOPA, MOIKCT CJAYKHTb|
oObsicHeHneM npHuHHLL moro, uto yroa FBF s I senbie 120°,
OGcyuaaercst 3JeKTPOHHAsST MPHPOAA HOHOPHO-AKUENTOPHBIX
CBOIICTB TpexBaJeHTHbIX coexuueHiit B. C 3Toit uenpio BbI-
YICAEeHbl TIOJHBIE SHEPrHH, OJHO3JIECKTPOHHble YPOBHH II pac-
npefeelle 3JCKTPOHHOI IOTHOCTH /st MJAOCKOI H MHpa-
Mitaagbnolt Kondurypaunit I ¢ gaunaMu csseil, B3ATBIMI H3
nMaunsix gas BF;-NHz 1 BH3-CO. Tlnockas cTpykrypa oxa-
3ajach- ycroitunseit Ha 24,4 kkaa/[s046, UTO XOpOWIO COrJa-
Cyercsi C M3BECTHBIMI JOHOPHO-AaKUENTOPHBIMH CBONCTBAMII
coeaHHenuit B, o6aazalomux naockoit cTpykTypoil.

10. Ynauun
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HGE,

Ut 1.

i 22 b197. ﬂcno.nssonauue_ NOCTOSIHHBIX KoJe6aTeasHo-
BpamarejbHOro B3auMojeficTBHSL sl pacuéra  CHJIOBOro

noas nudropbopana. Kpeneunnep E. U, Csepa-
aons JI. M. «Mss. Biicdr yieGH. 54 BeAcin. Wi3NKa»,.
1971, Ne 6, 26—30

CuaoBuie, MOCTQANNEIC nudropGopana HBF: (1) paccun-
TaHbl C HCMOJIb30BAHHC) TacTOT ueThpex.

H30TOMO3aMEIICHHBLIX MOJEKyJ, 11 MOCTOSHHBIX LeHTpo6exK-
woro uckaxenns u 4 nedpekroB muuepunu. ITpumoasarcs
yaobubie ¢-apl A5 pacuera NPOH3BOJAHLIX OT MOCTOSIHHLIX
1leHTPOGEeKHOTO HCKaXKeHHs 1o CHJIOBLIM MOCTOSIHHBIM, st

e ecnames e RSN TRAIIREOY | L P\ TLEE AR =

X- 19 L2 ¢

/4



TIPOBEPKH MpaBH/AbHLCIN  BbldnLuCnnA JinA llpOH3BO£1HbL‘(‘
MOJYYeHO COOTHOLICHHE S (dtaays [0Kij) Kij=—TadNd. Has
BeexX BLIUHCACHHBIX BeMHuHH HaGaiofaeTcs Xopouiee COB-
nazenne ¢ sKcrepuMentoM. IlpuBeieHbl Ta6aHUbl BBIYHC-
JOHHBIX YACTOT, KOPHOJIHCOBHIX MOCTOSIHHBIX, MOCTOSHHbIX
LenTpOGEsKHOTO HCKAXKeHns H AeheKToB nuepuni. Cuynosas
nocroanuas csasu B—F B 1 Kp—r=10,485 (npu Aaanue
cpsisn 1,311A), uro Memnblle 3HAYCHHS CHJIOBOIl TMOCTOSTHHOIT
nas BF; Kp—r=13,014 (npn_nmune cbssu 1,295 A). Cu-,
sqoBasi MOCTOSIHHASL CBfI3H B—H, pasnas 6,4 (11nna CBSI3H.
1,189 A) cpapunBaercs ¢ AHANOTHUHOf CHIOBOIl NMOCTOSH-.
woit_anoopana 5,84 (eamuuunt 105 cu=?). Astopedepat



B-F-H |
i 1

& qzﬁsot J Use of vibrational-rotational coupling constants for

, ca i11f, the force field of difluoroborane. Kredentse: :

==~~~ .Sverdlov, L. M. (Sarat. Politekh. Inst., Saratov, USSR). Izv.

___ég_g{_ . © “Vyssh. Ucheb. Zaved., Fiz. 1971, 14(6), 26-30 (Russ). By using

— = .literature exptl. data, the force consts., the centrifugal-distor-

NOCU ) | tion consts., the inertial defects in excited vibration statcs, the

— % _ Coriolis consts., and some characteristic frequencies for difluoro-

" borane were calcd. by known procedures. Comparison of the

= _ caled. values with their obsd. counterparts, where available, is

9; V' .~ given. The importance of vibration-rotation interaction consts.

T VL as supplementary data on the force field of moleculesli\zdiscusigd.
= ) . Hubi

P+

Z'.jfﬁ?_zr .




HOF, /3%

T 11 4192, WMcmoab30BaHHe NOCTOSIHHBIX Koneﬁa'renbno_-i
BPAIATENLHOTO B3aHMONCHCTBHS AJSl PACYCTA CHJOBOTO MNO-

as___nugropGopana.- Kpenenuep E- I, .Csepga-
108 JI. M. «H3s. BuicuryTe6H3apeacunit” Dii31Ka%, 1971,
- N6, 26—=30 o
Cu.oBble noctosiHHble andTopGopana HBF, paccuntanm
C Hcrosb3oBanneM 20 OCHOBHBIX YacTOT YETBIPEX H30TOMNO-
() . 3aMemenHbIX MOMeKYJ, 11 NOCTOAHHBIX UEeHTPOGeIKHOro je-
/4 &////-é_xamemm i 4 pedektos Huepuuu. Jlaetcs KputHy, OlleHKa
/ HCMO/Ib30BAHHOIO IKCMEPHM. MATepHana Ha OCHOBe pacyert-
74 HbIX faHHbIX. IIpuBoasATCs yro6ubie ¢-aer amas pacyera npo-
' H3BOJHBIX OT MOCTOSHHBIX UEHTPOGEKHOTO HCKaXKeHHs o
CHJIOBBLIM MOCTOSIHHBIM. Jlst MpOBepKH npaBHabHOCT) BhIYjiC-

JIeHHist 3THX NPOH3BOIHEIX MOJYYEHO COOTHOUIeNHe: ¢

D 13H- 118




Iapys .
2 0Ky Kii=—7gp..

. ihj i

Hns Beex BOIYHCICHHBIX Beauyny Habmonaercs coananemxe'
C 3KCIepHMEHTON, ITpusonsres TaGJIHIBL. BHIYHCTEHHDIX uac-
TOT, KOPHONHCOBBIX TIOCTOSTHHBIX, MOCTOAHHBIX LEHTPOGeK-
HOro uckakenus y AedekTos HHepuHH. CunoBas NOCTOSIH-
‘Hast ez B—F p stojt Monekyne Ky_p=10,485 (npu aan-
He cBazy 1,311 R), uto MEHbllle .3HaYeHHs CHMOBO NOCTOAH-
HOil 115 BF, 13,014 (mpu maune CBs3n 1,295 A). Cunosas
T0CTOsAHHas cszy B—H, PaBHas 6,4 .(nmina cpsiay 1,189 A),
CpaBHHBaeTcs ¢ AHAJIOTHYHOR ciyiopoj; NoCTOAHKOK AHGO-
Pana 584 (ec p ex. 106 ca=2), Aaropctbepar

Sl T e -
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e O TR T \Lgﬂd) CuJoBOe mnoJje, TNOCTOsiHHblE LEHTPOOEeXKHOTO———— ———
'HCKAKEHHsl M KOHCTAHTH KopHoancoBoit cBsiau HBFE , DBF,.
~—e——————Venkateswarlu K, Rudra Warrier M. K. Force—-—-———

field, centrifugal distortion constants and Coriolis coup-
- ling constants of HBF; and DBF;. «Indian J. Pure and——————=
cu4. Appl. Phys», 1971, 9, Ne 4, 233—234 (anra.) |
ST aggr T Ha ocioBe HOBHIX JaHHBIX O MOJIEKYJISIPHBIX MapaMeTpax
MCI (PYK®us,: 1968, 10/1327) ompeneeHb 3aHOBO CHJOBBIE no-'l
« crosinHble M paccunTanbl d-KoHctaumTsl Batcoma H g-mocro-
aunple. Hanbosblee pacXoxKAeHHE MEXAY paccqmalmbmn\
‘M SKCIEPHM. 3HayeHHsiMH d-TIOCTOSIHHBIX COCTaBJACT ~T%t—
ans HBFo(dux) n ~22% nas DBFz(dx). Iloayuennsle
rmemmseme——== L OBBle TOCTOSIHIBIC JydINE, YeM H3BECTHLIC pamee, BOC-—— " —"———"
MpOHIBONAT d-TIOCTOSIMMbIC. __10. C. Maxyuun
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' v ( 27'/:'/:[ rorce neld, centrifugal distortion constants and Corio,
AR - llls coupling constants of difluoroborane and difluoroborane-d!
el nog|

Venkateswarlu, K.; Warrier, M. K. Rudr

A a (Dep. Phys., P. SJ -
—=~==" 1G. Arts Coll., Coimbatore, India).' Indian J. Pure Appl. Phys)

. !1971, 9(4), 233-4 (Eng). A set of force consts. of the general
"""" L~ valence type has been detd. for the mols. HBF, and DBF: by,

Y lthe centrifugal distortion consts. and Coriolis coupling consts.
! ;-%.\ [ e

~LAarra 7

tusing the recently reported mol. parameters and is used to det.“'""“
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XV — 77 ff’ -
priiceh (185 T
SISk e b3y WAL vs AR
© 10377 Cpeanne aMIIHTYABI M TePMOAHHAMHYECKHE
 ¢ynkunn HBF, 1 DBF; no cnekTpockonmuueckis . nanusim.
Warrier K, Girijavallab-|.~
. _hamnC. PgMean amplitudes & thermodynamic functions

‘of HBF; & DBF, from spectroscopic’’ data. «Indian J.
Pure and Appl. Phys.», ‘1973, 11, Ne 3, 221—222 (anra.)
~ C npuBneyenneM HOBHIX AAHHBIX O CTPYKTYPHHIX mapa-
' MeTpax BHIYHCACHBI CPEAlie AMIIHTYAL ‘Kosebanii HBF,
i DBF.. Hecmotps na nekoTopoe H3MeHenie‘3Hauenmiy
' cpellHeKBaApaTHYHbIE: AMMANTYAB JAas cpsseit. B—H 'y
B—F coraacyiotcst ¢ aHaJOTHUHBIMIL BEAHUUHAMH IJ5 Mo-
aexynnt .BFCl,. Paccunraunt Tepymomunammut ¢-unn HBF,
u DBF,. Bu6m-7: - - "M: B. Tonkon
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© 85: 25602r Geometry optimized ab initio study of ABFZ, A

: = hydrogcn methyl, ethyl, vinyl, fluorine. Fitzpatrick, N. J.;
Mathews, N. J. (Dep. Chem., Univ. (,oll Belﬁeld/Dublm,

“Ire.). Proc. Int. Conf. Coord. Chem., 16th 1974, 2.2a, 3 pp.
:(Eng). Univ. Coll,, Dublin, Dep. Chem.: Dubhn, Ire. The

results of an ab initio MO calen. and mal, structure .of .the title |-
r compds:—are presented. Al _bond “Tengths, except C-H are
C /f 5;" timized as are_all XBF angles (X is a neighboring H, C, or F).
_3 ’Ipe XBF2 moiety is assumed planar and rotations about. the
i B-C _honds_are_considered.
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Ion-molecule chemiatry of BF3 and HBF2
1 ink hydrogen.‘:

"Inorg.Chem. ,1975,1h N 5,1037_1093
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Geématry.predictiona.for.HAB2 and ADS

'molecules-baaed on thoir_highést eceupied |

Applo Phys.", 1976 ﬂ4 N G, 444-452
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HBCE,

#557 - 90: 94558w Molecular force fields and mean amplitudes of
2’ vibrations of some dihaloboranes - Green's function analysis,

2 Ramaswamy, K.; Shanmugam, G. (Dep. Phys., Annamalaj

Uniyv,, Annnumlnimu‘mr. Indin)., J. Annamala; Univ., Part I3

197’1. :ill. 4706 (luntz). The Green's ﬁllm':linn prm‘cdulru w"us

used to obtain potential energy consts, and the mean amplitudes

éf/- /ZMT of vibration for HBX, (X = F, CI, Br). . The central B atom is
substituted to arrive at the results, All the mol. consts; obtained

A 27, in this sg_gdy‘phr_e__cqmpnmblq wnth_ggrlleljVreported_vnlucs.f_ .
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| HB /t;/ Otzr7720tEk 76059 7957

N\, 24 B167. Fapmonnyeckoe cunoroe Tone u cpezlmm!
| tTpyKTYpa OCHOBHOrO COCTOSIHHSI audropGopana, Ro-
soiette A G, Gerry M. C. L. e harmonic force |
.S[f)ield and ground-state average structure of difluoro- |

, orare. <«J. Mol. SpectrPsc.», 1980, 80, N 2, 403—410 |
</(anra.) \ . j
Vé[}/' - ) "'_\ T —— e - i w
/ .
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C ucnonb30OBAHHEM JIHT, 3HAueHHfi KoJefaTebHbX Ha-
oroT M HOCTOSIHHBIX LEHTPOGEIKHOTO HMOKAXKEHHs JJIA He-
-THIpeX W30TONO3AMCIIEHHBIX MOJEKYJ HYBF,, H!BF,,
:DYBF, u D1°BF; mo Merory HK' mosiyuen yTOUHEHHBIIT
Ha60p CHJIOBMIX TNOCTOSHHBIX rapMOHHY. CHJIOBOTO TIONIA
'monexky/n mupropGopana. Ilpenckasaniioe Ha ocHOBe pac-
wera stauenHe wacToTh KoseGamns vs(Bi), me HAeHTHOH-
_IHPOBAHHOTO B CHEKTPAX, COCTABHIO 104950 cm—! mas
HBF, u 77550 cm~! aas DBF,. C wuCnoib30BaHHEM
YTOUHEHHOrO CHJIOBOro MmoJs H JHT. 3HayeHHil BpaulaTesb-
HHX TIOCTOSHHBIX PACCUHTAHBl FCOMETpHY. NapaMerphl cpeat-
Heft CTPYKTYPH OCHOBHOTO COCTOAHHS mosexkyast HBFo,
coctapupmne aas Aamn csssei B—H u B—F 1,195+
+0,003 u 1,315+0,001 A, coors., ana yra FBF —
_118-_*-0.1"_,..‘:.' N A. H. Kypckuit



“ B F} Mtzm’« /ﬂﬂjzj /980

¢ R S 93: 16057¢c The harmonic ;force field and ground staic

% ’5 }, average structure of diffuoroborane. Robictte, A. G.; Gerry,

2 M. C. L. (Dep. Chem., Univ., British Columbia, Vancouver, BC

Can. V6T 1W5). J. Mol. Spectrosc. 1980, 80(2), 403-10 (Ing).

An improved harmonic force ficld of difluoroborane was calcd.

using the vibrational wavenumbers and quartic .centrifugal

distortion consts. of 4 isotopic spccies. The unidentified

A 2 f 5 vibrational mode vs is predicted at 1049 = 50 and 775 = 50 cm-!

0//’4/ (7 < for HBF2 and DBF2, resp. The ground-state av. structure of

. HEF; is r:(BH) = 1.195 & 0,003 Air:(BD) = 1315 == 0.001 &;
JnfibH ., <EBR) =1180£0.1° . T

é{[«(‘//( /%‘"&F .
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1 1371.  Tapmonnueckoe cuaosoe noje W ycpeaHeHHas
0 OCHOBHOMY cOCTOSIHHIO CTpyKTypa andropbopana. The
harmonic force field and ground-state average structure
of difluoroborane. Robictte A. G, Gerry M. C. L.‘
«J. Mol. Spectrosc.», 1980, 80, Ne 2, 403—410 ; (anra.) -
Tposencn nosropubiii  ananus MHKPOBOJIH. cnempon?
H"'BF,, H!°BF,, D"BF, u DIBF,, Onpenenenp Bpaia-
‘/4,' % ﬁ/lfféfz/ “FELHHGITTIOCTONNIBIC M KONCTAHTHI LEeHTPOGekHOj nedop-

Mauni. Bemunna Ty D'BF, ne ykaaasiBaeres Teope-
Zﬁ - THY. NPEACTAaBJCHUS, YTO YKAa3biBAaeT Ha HeOGXOMHMOCTE/

T Ly - TMOBTOPIHOrO HCCAEOBAHHsA MHKPOBOJH. CNIEKTPa 3TOi MoJe-
RYbl. Besnuniibi T st octanbHbIx Mosekyn Byecre ¢ Hait- X
AcunpiMi no MK-cnexktpam morsowenns uwacroram ocos- '

HEIX NOJICC HCNOJb30BAlbl A5 ONpefeteHHs KodeGaTens-

HEIX CHIOBLIX nocrostibix. Mx Bemmunub nossonsior npen-

CKaKasaTh 4aCTOTH NE 34PErHCTPHPOBANHLIX  panee g

HK-cnektpe nonoc vs HBF, u DBF,. Haiigennoe CHJIOBOR

i To1e HCMOJIb30BANO A1 ONPENCNEHHS YCPeAHEHHbIX MO Oc-
Qgr/{//’/ S / HOBHOMY COCTOAHHIO TIEOMETPHY. napaMeTpoB MOJ}I\(;KY'.II‘I"

“

hetieo JENE L & o
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Bail, Dnmucee 1070
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7680/‘{ 22 ba5. TouHble HEIMNHPHYECKHE pacyeThl CTPYKTYP H|
}L KoHdopMauuit HekOTOpPHX GopHHX H (GTOPGOPHBIX KHCJIOT |
TN rpajlHEeHTHHM MeTOACM. Bamsnue G6a3nca Ha na.nen'rm.lc:I
/_30 yras npu atome kucaopopa. Boggs James E, Cor-\
Ip’y dell Floyd R. Accurate ab initio grandient calcula-
PRl tion of the structures and conformations of some boric

({,ﬁ M, and fluoroboric acids. Basis-set effects on angles aro-|
s (), .
Cbuimp ) )

72) Y (Tes.
N /98] NLL 19AE |



und oxygen. «J. Mol. Siruct», 1981, 76, N 4 (Theo-

chem>», 1981, 1, Ne 4), 329—347 (aura.)

C nomoupio mMporpaMM JJIsi HEIMMHPHY. pacuerta MoJe-
Kyn serogom CCIT n aHanuTuu, pacuera CHJ, AeHCTBYIO-
WX Ha sapa, NPOBeleHO H3yyeHHe CTPOeHHSI psga Gop-
coaepxalUux MoJekysa, Bce pacuerhl BbimoJmeHsl B 6asH-
cax Ttuna 4-21, 4-21%* 4-21**, npuueM npu O0GCYXKIeHHH
ouIHGOK pacyeTa, CPaBHCHHH C HMCIOUIMMHCS  SKCICPHM.

JAaHHBIMH H Bblﬁop(: HanboJsiee HaAEMKHBIX TEOp. OLEHOK |

HCNOJIb3YeTCsl KOHIUENIHsl, COIMIaCHO K-poil HemosHorta Ga-
3uca AO B pacuerax Meromom CCII B Kakoii-To Mepe

'KOMIICHCHPYETCSl OTCYTCTBHCM yueTa Koppeasu. 3ddex- .
TOB NpPH aHaJH3e OTHOCHT. H3MGHEHHH pacCYHTaHHHIX Be-

auunH. TlpuBeneH psiy apryMeHTOB B NOJb3Y 3TOil KOHLeMN-

un, Onucanwp pe3yJibTaThl aHalH3a 0p6l{'TaJlebL‘( 3HEp-

THH, reoMeTpHY, XapaKTePHCTHK M 3JEKTPOHHHIX pacmpe-
Renewnit Monekyn BFoH, H.BOH, aByx kondopmepos
FHBOH un F,BOH,  Tpex ~®ongopmepos HB(OH), .u
FB(OH),., —

B. H. Ilynuies
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“of electron correlation. In the rare situations, when the desired

@

ninuees 70850 /F%/

/ 95: 103720a Accurate ab initio gradient calculation of the
structures and conformations of some boric and fluoroboric
‘acids. Basis-set effects on angles around oxygen. Boggs,
James E.; Cordell, Floyd R.  (Dep. Chem., Univ. Texas, Austin,
TX 178712 USA). THEOCHEM 1981, ‘1(4), 329-47, (Eng).
Accurate geometry detns. by SCF computation are reported for
BF:H, H:BOH, 2 conformers of FHBOH, F:BOH, 3 conformen
of HB(OH)z, and 3 conformers of FB(OH)a.  The effect of adding
polarization functions to the double zeta basis set is examd, in
detail both with respect to alteration of the comﬁuted abs. values
of the structure parameters and to changes in the consistency of
the computed relative values. The geometry computation should
be done at a level which is adequate to produce small and const,
‘offset values for the parameters sought, i.e. const. and predictable ;
residual errors resulting front use of a finite basis set and neglect

chem, information is found in abs. rather-than relative values of
the parameters, the offset correction can:be added to the !
computed value. In many cases, such structure evaluations ars |
at least as reliable as those from the best expts. For the compds |
in this study, substitution of either F or OH increases the ionjc
character of both the B-F and B-O bonds. The B-F bond i
slightly more ionic than B-0.:.The OH group is a slightly
-stronger o electron-acceptor and = electron-donor than is F.
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95: 178300x Difluoroborane, HBF:. A study by heliura(He
I) photoclectron spectroscopy, and ab initio inethods
including perturbation corrections to noopm"ns' theorem.
Chong, D. P, Kirby, C.; Lau, W. M.; Minato, T.; Westwood,
N. P. C. (Dep. Chem., Univ. British Columbia, Vancouver, BC
Can. V6T 1Y6). Chem. Phys. 1981, 59(1-2), 75-83 (Eng).
The unstable HBF2 mol. was gener ted in the gas phase, and
studied by He I phot toelectron spectroscopy in the absence of
other interfering species. The spectrum was assigned with the
assistance of calens. involving perturbation corrections to
Koopmans' theorem, and the seml—empxr.cal MNDO methed.
No Koopmans' breakdown is obsd., but the 241 ground ionic
state 1s shown to have a georrctry appreciably different fro:n’
that of the neutral mol.
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% ; P DnekTponnasi CTPYKTypa HecTaGHJBHOIN MoneKy.ribr HBF;

arvy

Dnimuck 1435 198

1 0713. HOudropGopan HBF, Hccrenosanne meToaom
()OTOIMEKTPOHHOI CMEKTPOCKONMHH H HEIMMHPHYECKHE pac-
yeThl BKJIOYAasi pacyer nonpaBok kK Teopeme Kynmanuca.
Difluoroborane HBF,. A study by Hel photoelectron
spectroscopy, and ab initio methods including perturba-
tion correciions to Koopmans’ thcorem. Chong D. P,
Kirby C, Lau W. M; Minato T, West-
wood N. P. C. «Chem. Phys» 1981, 59, Ne 1—2,

75—83 (aura.)

(I) mcciegoBana MeTONOM (HOTOINEKTPOHHOI CMCKTPOCKO-
nmuu. | noaywann 3-ms  meromamu:  a) B CBU-paspane
BF;+Hy; 6). npu peakunn BF; ¢ (HBO)s: B) npy peaku
BF; ¢ NaBH, Beprtuxajbuble noTenuHanbl HOHu3auum |1
pasun_ (B 3B): 14,33; 16,14; 17,96; 18,54; 18,93; 21,03.

"'y b, 7787
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B 3-, 4- u 6-it .mosocax o6Hapyxena KoseGaTeabHas
cTpykTypa ¢ yactoramu (B cm~!) 950, 1025 n 1010 coot-
perersenno, Crnexktp | muTCpnpeTHPOBAaH NpH NMOMOLUM TnO-
- nysMIHpHY. (B MPHOJIKCHIN MNDO) 1 HesMnupHuy. pac-
‘yetoB (B Gasuncax 4—31 TO, CTO—3T'®, 7s 3p/3s)
¢ yuetoM nonpaBok K Teopeme Kynmanca. Ha ocnose
anajau3a SKCIepHM. H TEOPeTHY. JAAHHBIX TNOKa3aHo, 4TO
rCOMCTpHS HOHA B OCHOBHOM COCTOAiHIHN 2A; CHJIbHO OTJlH~.
yaeTCsl OT reOMETpHH HeilTpajbHOit MosexkyJbl. BuGi. 40.
S SR .. 0. B. Yuxos]
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";‘/ 23 B153.  NlugroGopan, HBF,. Hccaenomanue c mo-
MOLLBLIO ()OTOINCKTPOHHOI CITCKTPUTKONHK C B0O30yxKaeHHeM
He-I M neaMnupHyecKHX METOHOB C yYeTroM NONpaBoK Teo-
puu Boamywennii k teopeme Kynmenca. Chong D. P,
Kirby C, Lau W.M, Minato T, West-
. wood N. P. C. Difluoroborane, HBF,. A study by Hel
AR YYY photoelectron spectroscopy, and ab inito methods ‘inclu-
]l/l(,ﬁﬂ - ding perturbation ' corrections to Koopmans' theorem.

) «Chem. Phys.», 1981, 59, No 1—2, 75—83 (aur1)
ﬁ/)yl&’ﬂta’. ‘Cuntesnponana HecTaGuibhHasi mosekyna HBF, u uame-
pen ee ¢ortoanekrponnnit cnektp (P3IC) (ucTounnk BO3-
6yxnenns He-1). Merogom CCIT MO JIKAO B pa3inunbXx
Gasucax CrpynnHPOBAHHLIX TrayccOBBLIX (h-Luit paccynTaHo
3 ¢ _HBF,, n nmo Teopeme Kynmenca
nonnsauun (ITH) BasentHmx

® v, #97Y
X /987 /9 W73



MO. B pamkax Teopun Boamywennit Pases — lllpeaunrepa’
BHYHC/CHW nonpaBkn K KynmencoBckuM TIH c yuerom 3-ro;
nopsifika pas/oxeHuss Teopud Boamywenuii. ITH Bazentubix|
MO B HBF, Buounc/IeHH TakXe MOJMYSMIHPHY, METOLOM |
MHJIT ¢ npoBeicHueM NOJMHOA ONTHMH3AWHH TEOMETPHY. !
napametpos. Ctpykrypa skcnepum. $IC HBF, unrepnpern- |
poBaHa Ha OCHOBAaHMM AAHHWX  MPOBEJEHHBIX pPacyeroB. !
Xopoliee COOTBETCTBHE MEXJAYy I3KCIEPHM. M TeOp. 3Haue- !
unusimu ITM noayueno ans 7. BepxHux 3amsitbix MO B pac-
yerax Merogom CCIT MO JIKAO c¢ yuerom MnompaBoK K
teopeme Kynmenca u meromom MHJO. YcranosJeno, 4to
B HBF, ne npoucxoaur mapyuwenns Teopemb Kynmenca
aaa ITA sepxuux MO. SxcnepuM. H TeOPeTHY, AaHHbIE yKa-
3LIBAIOT HAa TO, YTO B OcCHOBHOM cocTosiiii nona HBF,+
24, NPOHCXOMHT CyLIeCTBCHHOC YBEAHYCHHC JJIIHBLI CBA3I
BH u yseanunBaercs yron FHF. H. A. Tonous |
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8 b1112. d0oT03/EKTPOHHAST CNEKTPOCKONHA 'C  BO3-
Gyxaennem He-1 npomMexyTouHbIX M HEYCTOIYHBLIX COEAH-
nennit. Hel photoelectron spectroscopy of transient and
unstable species.. Westwood N. P. C. «Mol. lons:
Geom. and Electron. Struct. Proc. NATO Adv. Study
Inst., Isle of Kos, Sept. 30 — Oct. 10, 1980». New York;
London, 1983, 275—278 (aHr..) -3 :

PaccmoTpensl npoGieMsl, cnennduka M Hek-pblie pesyJb-

2 ﬂ W . TaThl MCCJefOBalHii (OTO3JEKTPOHHEIX CNEKTPOB HeycToii-
YHBBIX MOJeKysn H pajukanos, B yactHocTH HBF; HBCI,
]

MW HBBr, (FBS). (n=1, 2, 3). B. M. KosGa
B M8, ftbb, (FES),
- O

(n<7,23)
X 198Y 19, ~8
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\ 6J1285. Hel-(poTo31IeKTPOHHAsE CMEKTPOCKONMHA KOPOT-
OXHBYIWHMX M HecraGuabubix uactHu, Hel photoelectron
spectroscopy of transient and unstable species. West.-
wood N. P. C. «<Mol. Ions: Geom. and Electron, Struct.
Proc. NATO Adv. Study Inst., Isle of Kos, Sept. 30 —
Oct. 10, 1980». New York; London, 1983, 275—278
(aura.)

OGCysKACHB BO3MOXKHOCTH HCCAEAOBAHHS _HECTaOHIbHBIX
(H1 KOPOTKOXKHBYLIHX)™ YaCTHIl B Ta3o00pa3HOM COCTOA-|
M METOAOM Yd MoneKkyspHOIf (OTOIEKTPOHHOI CIEKT-;
pockonui. OTMEUEHO, YTO PEaKkTop, B KOTOPOM 06pasyioT-|
Csl TaKHe YaCTHIb, NOJUKeH OblThb MNPeAeabHO TNPHOJHKeH

. X o6aactH HONH3aUHH (OTOINCKTPOHHOrO CMNCKTPOMETPA.|

ﬂﬂm%gmywﬁ -Tlo MHCHHIO aBTOPOB, OOCYX1aeMasi OTPacib (OTOSTEKT-

DOHHOIT CICKTPOCKOMHH BeCbMa INCPCMEKTHBHA, T. K. 1acCT]
TipaMylo nEbOpMauHio 06 3JCKTPOHHOM CTPOCHHH <«3K30-
THY» YacTHU. B KauecTBe NpPHMEPOB NPOBELCH AHANH3|
Hel-¢oTo3aeKTpoHHbIX _CNeKkTpoB Mosekys HBF, HB_QIQ,!
HBBr,. i | L ks s

ch.198Y, 18, N6
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24 B1321.  MHKPOBOJHOBBIH CNCKTP M NOCTOSIHHBIE
HeHTpoGexxHoro uckaxenuss naudropbopana, HBF,. Th
microwave spectrum and centrifugal distortio’h‘cmst!mtsl'
of difluoroborane, HBF;, Westwood N. P. C, Le-
wis-Bevan W, Gerry M. C. L. «J. Mol. Spcctrosc’.»,.
1984, 106, Ne 1, 227—234 (aurs.) °

Ha: wrapkosckoM MB-cnektpoMerpe B 00JacTH 4acTOT
8—36 I'Tu c¢ tounocteio 0,02 MIu H3Mepenbl BpalaTeb-
Hble CMeKTpLl ABYX H30Tonuy. oOpasuos aAHpTOp6Opaka,
H"WBYF, (I) u HY"B"™F, (II), B ocnoBHOM KoJc6aTe/b-
HoM coctosiuuH. Hpentnouunposano 36 BpamaTeabHHX
nepexonos I Bmaots mo J=56, Ka=9 u 53 Bpamares-
ueix nmepexomos Il Bmaots jgo J=66, Ko=11. Amnanus
CMEKTPOB BLIIOJHEH B NPHOJHIKEHHH MOMCTH aCHMM. BOJY-
Ka C yueToM KBAapTHUYHOrO H CEKCTHUHOrO LCHTPOGR2IKHOrO
HCKaXKeHuss M B-sigepHOro KBaJApynoJbHOrO B3aHMoJeiicT-
Bua. Jass I u IlI, cooTs., onpeaejensl BpaulaTeJbHbE MMO-
crosmuble (B MIm) A=77244,324 u 74494,669, B=
—10495,4410 u_ 104968194, C=9221,4234 u 91816129,

2y




H NocTostnuble B-sifepHOro KBaapymnosbHOro BSaHMO}IC}"lCT-i
BHS (B MTu) %Yaa=—1,32 u —0,75, b — Ycc=—13,01]
u —b5,92. PacueTHble YaCTOTH B Ipede]ax TOYHOCTH H3-|
MCPEHHSI XOpOLIO  COIVIACYIOTCS € 3KCIEPHM. JAaHHBIMH.|
Onnako MeXAay BBIUMCAEHHBIMH ~MOJICK. TNOCTOSIHHBLIMH
HMCCTCST CHJIbHAst KOppeJsil. 3aBHCHMOCTb. Omomemxe{
MOCTOSIHHLIX ~ KBAAPYNOJNBLHOrO  B3aHMOJCHCTBHS e AJISA!
aByx nsotonos °B/''B pasuo 2,142 i HaxoaHTcs B YAOB-|
JICTBOPHTEJILHOM COIJIaCHH C BeJHUHHAMH HX KBaApynoJb-!
HBIX MOMeHTOB. IToJiyueHHbe 3HAUCHHS MOJEK. MOCTOAHHBIX |
COIVIaCyIOTCSl C JIHT. AAHHBIMH H .HCIOJIb3YIOTCSI B 1acTos- !

uwee Bpems ass anaansa MK-cmektpa BBICOKOroO paspeme-g
miga HBF.. -~ C. H. Mypaun

(5) [N
l:.ﬂ"-
-
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11J1206. ~ MuKpOBOMHOBDIii CNEKTP H TMOCTOIHHbIE UCHT-
poGexHoro uckaxenns nupTopdopana (HBF,). The misro-l
wave spectrum and centrifugal distortion constants ofi
difluoroborane, HBF,. Westwood N. P. C, Lewis-|
Bevan W., Gerry M. C. L. «J. Mol. Spectrosc.», 1984,3
106, Ne 1, 227—234 "(anrj.) : f
" B puanasone 8—36 TTu uccacaoBaHbl  MHKDOBOJH.

cnekTpul HecTaGHJbLibX Mosekyn H'BF, u H!'BF;, noay-,
yeHHbIX B notoke n3 BF3; u NaBH;. Haeurupuunposanm

JIHHHH BpallaTeabHbX nepexomon ¢ J<<56, K.<<9 H°BF,

ul(/) 1 J<<66, K,<<11 R!BF; B ocueBHOM KoJeGaTeabHOM co-|
. crosnuH. Onpezeselibl 3HAUYCHHA BPalIATeAbHLIX MOCTOSH-

HLIX, TOCTOSIHHBIX KBApPTHUHOrO H CCKCTHYHOTO UEHTPOGEK-,

HOTO HCKaXKCHHS H TOCTOSHHBIX KBaAPYyMoJbHOIl CBA3M
aapa Gopa.. . - M. P

B nA,me_B_"
ch 1989, I8, n 1]
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/ 101:'62866z The microwave spectrum and centrifugal distortion
constants of difluoroborane, HBF2, Westwood, N. P. C.;?
Lewis-Bevan, W.;  Gerry, M. C. L. (Dep. Chem., Univ. Brit.
Columbia, Vancouver, BC:-Can. V6T 1Y6). J. Mol. Spectrose. 1984,
106(1), 227-34 (Eng). The microwave spectra of 2 isotopic species of:
the unstible mol. HBF: were measured between 8 and 36 GHa
Transitions were measured up to J = 56 and K. = 9 for H10BF2, and!
up to J = 66 and Ko = 11 for HUBF2. Improved values for the
rotational consts., B nuclear quadrupole coupling consts., and qum‘&icI
and sextic centrifugal distortion consts. were ecvaluated for both!
species. . L i
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107: 105263u Vibrational analysis of difluoroborane. Karunanidhi,
N.; Nangai, R. Thamarai (Dep. Phys., Pres. Coll., Madras, 600 005
[ndia).” Indian J. Phys.,-B 1986, 60B(6), 536-42 (Eng).
The mol. consts. of difluoroborane and its isotopes were evaluated,
oa the basis of the method of kinetic consts., employing an'
independent set of symmetry coordinates. The dependent forcel
consts., assecd. with the FBF bond angle, was obtained in terms of.
those involving the independent internal coordinates. The values:
obtained for the mol. consts. are discussed in the light of the theor. |
and exptl. values reported in the literature. . _ o
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18 B1311. HWudpakpacHblii CHeKTp - BBHICOKOrO pa3pe-
wenust HBF,. IMonoca 4o' okono 926 cm~!. The high-reso-
lution “Mifared spectrum of HBF,. The 4,' band near
926 cm~!. Gerry M. C. L., Lewis-Bevan W., MacLen-
nan D. J., Merer A. J.,, Westwood N. P. C. .«J. Mol
Spectrosc.», 1986, 116, Ne 1, 143—166 (aura.)

B oGnactn 840—1020 cM~™! ¢ BBICOKHM pa3pelleHie)
(0,004 cM~!, dypwe-untepdepomerp ¢ HgCdTe-nerekTo
pOM MHOrOXOMOBasl ONTHY. siueiika)  H3Mepela Bpamarl
cTpyKtypa nosochl 4¢! (tun C, Buensockoctioe med. KoJ.)
B HK-cnexktpe norsowenns ras. HBF, (I). I noayyann B
npoTouHoil cHcTeMe npH nponyckaunin BF; Hag uarperwid
(~150°) NaBH, u cpasy BBOAHAH B siuefiky, B junmusx c
BBICOKHMH 3HayenusiMu K u J na6aiogaiuce Boauymemm,i
CBsi3aHlble, KaK MpeAnoJaraercs, 4to yposHeM 6!. Hauauo'
nosocsl 4o' aas H'°BF u H''BF; coots. npu 943, 74 700
1 926,06578 cm~!. IlpuBesensl 3HaveHHs BpallaT. MOCTOSIH-|
ubix A, B, C, nOCTOSHHBIX  UCHTPOGEXHOrO HCKaKeHis
As, Asx, Ak, 65, Oxr, ®s, sk, Oxs, Ok, Likrs nas
0GOHX H30TOROMEPOB B OCHOBHOM COCTOSIHHH H COCTOS-
Jin 4% SO - el B M. Kos6a)
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104: 138540y The high-resolution infrared spectrum of di=

fluoroborane: the 40! ‘band near 926 cm-,- Gerry, M. C. L.

Lewis-Bevan, W.; MacLennan, D. J.;; Merer, A. J.;. Westwood, N, P,

C. (Dep. Chem., Univ. British Columbia, Vancouver, BC Can. V6T

1Y6). . Mol. Spectrose. 1986, 116(1), 143-66° (Eng). The type-C

out-of-plane bending fundamental »1 (near 926 cm-1) in the IR

spectrum of gascous HRBF2 was recorded at high resoln. Rotational

and centrifugal distortion consts. were obtained for the 2 isotopic

. species HI"BF2 and HUBF2 in hoth the ground and 4t levels. A small

rotational perturbation in the 41 level of HUBF: allowed an est, of

4 6) the p«.')sition of the vs fundamental, which so far has not been obsd.
lirectly. S

e.h 1986, 10Y, ¥/6
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9J1208. HK-cnekTp  BbICOKOroO Pa3pelieHHss MnoJoCH
/[Z% 4o' HBF, B6ausn 926 cm~'. The high-resolution infrared

SpECTrm_of HBF.: the 44! band near 926 cm-!. Ger-
Ty M. C. L, Lewis-Bevan W., MacLennan D. J, Me-
rer A. J, Westwood N. P. C. «J. Mol. Spectrosc.», 1986,
116, Ne 1, 143—166 (aur..)

MetonoM ¢ypbe-CeKTPOCKOMHH HCCACKOBAH HK-cnektp
nornowenus  HYBF, u HYBF, npu- pgapn —~6.
-10-2mm pT.cT. C paspemenneM ~ 0,004 cm~! namepenn
TNOJIOXKEeHHsT JIHHHI, 06pa3ylolHX CTPYKTypy OCHOBHOJ1 KO-
71e6aTe/bHO-BPAILATEAbHON NOJIOCH vy,  C mpuBJcuCHHeM
JAHHBIX O YACTOTaX WYHCTO-BPallaTeJbHOrO cnektpa HBF,

(Westwood N. P. C. et al. «J. Mol. Spectr.», 1984, 106~
227) onpeneseHB! MOJNOXKeHHS Hayada MOMOC i 3HaAYeHHd |
ﬂ -/}') MOJIeKyAApHbIX nocTosiinbXx HBF, B ocnoBroM i Bo3Gyx-|
JIeHHOM KOJIe6aTeNbHBIX COCTOSHHSIX. YBemmuBalomaﬂca}
pasHnua HabMoJaeMBIX H DPACCYHTAHHHIX 3HAUCHHIY 4acror|
AN MHHHIL ¢ GonpuMMH  3uHaucHuaMu J u K o0bsICHEeHa
JIOKaJbHLIM B3aHMOZECHCTBHEM Kopnoanca MEeXAy V4 H Ve-\

cb./986, 18, vG
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$9J1180. Hudpaxpacnplii CnekTp BHICOKOro paspeue-
sius mosexyasl HBFz: nomoca 2! BOansu 1164 cm-1, The
high-resolution infrared spectrum of HBF,. The 20! band
near 1164 cm—!. Gerry M. C. L, Jemson H. M, Le-
wis-Bevan W., MacLennan D. J., Westwood N..P. C.
«J. Mol. Spectrosc.», 1987, 122, Ne 1, 135—149 (auru.)|
Ha ¢ypoe-cekTpomMeTpe C paspellenHeM 0,004 cm-!
nccenopansl MK-CneKTpbl TIOMVIOLIEHHS  MOJIeKYJ ﬁ‘_"B\Fg'
u HU'BF, B obmacti 1070—1240 cm~!. Mpnentuduunponaia,
BpAM(aTeAblas CTPYKTYpa MOJOCH Va. AHanu3 CcnekTpos,
BLITOJIHEH COBMECTHO ¢ AannuiMu no MB-cmekrpam. Ompe-|
ACJCHE 3HAUEHHS BPALIATEJBLHBIX NOCTOAHHEIX H MOCTOSH{
uéé/? > HEX KBapPTHYHOrO H CCKCTHYHOTO LEHTPOGCKHOro HCKaxe-,
HHSL QIS OCHOBHOrO 1 BO3CYXJCHHOrO (ve=1) cocros-!
BHit. y .. M_P. Ames|

o rgzy, sno @
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108: 128176m The high-resolution infrared spectrum of di:l
flusioborane:  the 20! band near 1164 cm-1, Gerry, M. C. L.
deiisen, Ho M, Lewiz-Bevan, W.; MacLennan, D. J.; Westwood, N
P. C. (Dep. Chem., Univ. British Columbia,. Vancouver, BC Can,
VET 1Y6), J. Mol. Spectrose, 1987, 122(1), 135-49 (Eng).
The {vpue~B totally sym, slrbtchlntt fundamental v (at ~1164 tm1):
of HBFy was recorded.  Rotutlobad and centrifugal distortion consts, |
were evaluated for HWBF: and HUBF., in both the ground and 2|
jevels. The spectrum was regular, with no perturbations and no new|
inforination on_the position of the Inlssing_ udimental ve. '

)

(1)
O

C.A./98F, 106 n /6.
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16 51298. HudpaxkpacHblii CNEKTP BLICOKOro paspelue-|
uua HBF,. Mosoca 2,' 8 o6aactu 1164 cm—!. The high-i
resolution infrared spectrum of HBF,. The 2! band
near 1164 cm—'. Gerry M. C. L., Jemsoa H. M., Lewis-i
Bevan W., MacLennan D. J., Wesiwood N. P. C. «J. Mol.!
Spectrosc.», 1987, 122, Ne 1, 135—149 (anra.) :

B oGaactu 1070—1240 cM~! c¢ BHICOKHM paspeluenneM!
(0,004 cm—!) u3Mepena BpaumlaT. CTPYKTypa MOJIOCH MOJ-
HocHMM. BaJ. Koa. ve HBF, Mo.aekyan HBF. moayuamucs|
B TpoTouHoii cicTeme.npi npoxoxkaetnn BF; max narpe-!
toiM  (150°C) NaBH,. Hcnosbsosanace  MHoroxogosas'

‘ -ONTHY. sYeiika. anBC}lQHO NnoJIozKeHHe H OTHeCeHHe Ha-

6monaempix it H'°BF, u H''BF.. Ilpn ananuse pesy.b-'
TATOB HCMOJb30BAJHCH JaHHbIC MO MHKPOBOJHOBBIM CMEKT-'
pam  moJekyl. Hauwano nonocnt  mpu  1192,00685 u,
1164,36684 cm—' pas H'YBF, u H''BF..  3uauenus’
(8 ecv—!) Bpawar. nocrosmubnix A”, B”, C”, A’, B’, C’
Mmoaekyas H'®BF, (octioBHoe cocTosiliie H COCTOANHE Up==
=1): 2,576582; 0,3500886; 0,3075922, 2,606820; 0,3478966;
0,3056096. ITpusedenbl 3naueHHss MapameTpos LeHTPOGex-
woro nckamenus A;, Asx, Ax, 85, 8k, Oy, Oyx, Ox u
anagornynsie aanHsie aas HU'BFa. B. M. Kos6a
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