


_Sloth (Argonne Natl. Lab., Argonne, IIIT)T
T925-6(1963). A tune-of-ﬁxght mass spectrometer was used to

wverify the existence of XeF,.

Gaseous fluorides of

1963

f xenon. Martm H. Studxer and Enc N
“J.PLys. Chem. 67, —

In the'same expts., an independ-

ent species more volatile than XeFy was obscrved and identified

_as }\er

In addn.,
Th

some oxyfluorides were seen.
" spectra indicated that both XcOF; and XeOF, may have an inde-~
pendent existence.
T exists.

The mass

e presence of XeOFsuggests that XeFq
Bernard Porter ™




i The use of infrared spectroscopy in the preparation and study:

j{‘ e '.I: of xenon compounds. D. F. Smith, Noble-Gas Compds. 1963,

N J - 39-46(Eng). A circulating Joop contg. an ir cell located in a'

- spectrophotometer beam has been described. When a Xe-F:

x‘o v\,{‘ -0, ‘mixt. was circulated in the system, the temp. increased slowly!
-

 Xe-codutd e - 6

and the spectrum indicated the formation of XeF,; this was fol-!
lowed by the formation of XeFi. This latter compd. appeared

‘to result from the reaction of XeF3, produced in the 1st part of,
‘the heated zone, with F. Sufficiently pure XeF; could be prepd.!
at the rate of 50 mg./hr. Conditions are described for the high'
production rate of XeF2. The reaction XeF; 4+ Fa — XeF,in|
the absence of Xe has also.been studied. The loop was also’
‘used to detect impurities such as XeOF; in samples of XeF and:
XeFs. XeFs gives an ir band abnormally broad at 610 cm, ™!
and a weaker broad band at 520 cm.~}; XcOF gives a band at:

C.h 966658 g |
(et R
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608 cm. "}, a negligible absorption at 520 cm.}, and a band with'!
.strong Q branch at 927 cm.™! XeFs with quartz gave XeOF, in,
the beginning, but later the quartz became inert. A vapor-|
phase hydrolysis of XeFs was also used to prepare XeOFy with!
high yiclds. XeOF is a clear, colorless liquid, f.p. —41°. T he |
loop was also used to measure the temp. variation of the satd.!
vapor pressure of XeOF, and XcFs. The heats of sublimation of |
XcFs, XeFs, and XeFy are almost the same, but XeOF, has a:
smaller heat; hence, it can be sepd. from the Xe fluorides. :

¥ S. Prakash _:
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compounds Joshua Jortner, Stuart A. Rice, and E. Guy Wil-,

The bonding in the Xe fluorides was described in terms of de-

-localized mol. orbitals formed mainly by combination of p o type” e

Xe and F orbitals, The delocalization model leads to binding if_
long-range attractive forces are operative. For Xe F, dis-
persion forces and charge-transfer forces are predominant at large

- sepns. Henry Leldhexser 0 | i e
I AR .

i
1
'

'
i
1

1962

Speculatxon concermng ‘the nature of bmdmg in xenon ﬂuorme, o

“son (Univ. of Chicago). ~J. Chem. Phkys. 38, 2302—3(1963) e



qm‘f\ Chemical shifts in xenon fluorides. qudms,C W. Kern, |
and_M._ Karplus_ (Columbm Univ.). S Cheint. Phys.” 39(6),:
11611 ~12(1963). A qual. _interpretation is discussed for the

) —chem. shifts of Xe and F i in XeF, (n = 2(), 4«(I0), 6(1II)) and of —

Kr and F in KrF¢ (IV) observed in nuclear magnetic resonance’
<=~ -~ —--spectra.  The formation of highly ionic bonds, which involve -
pnmanly the F 2p and the Xe 5p orbitals, is postulated. For
< eris m—ne=}- -~ - —such an electronic distribution, the paramagnetic term dominates—-——---
: the chem. shifts of both nuclei; therefore, a Saika-Slichter type
- valence-bond approach (CA 48, 4969g) is used. The paramag-; -
netic shielding of Xeor Fisa functlon of the gross at. population:
.of the valence-shell p orbital, ¢ (¢ = %, y, z). Zero-overlap_....._..
" w-type M.O. calens. give the gross charges of Xe and F, resp., as:
I 1.156, —0.578; II 2.000, —0.500; II 2.640, —0.440; IV_.
71.670 (for Kr), —0.418. The rela’uvc shielding is then found by
‘the use of the 1solated Xe atom and the F, mol. as reference
T T T points. This model is consistent with the large Xe shift lAoxe
(II)I > |Aoxe (1)) and the trend Ao (I) > Aor (1I) > Aoy (III).
Milton Landy ~77 7

| ®
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1963

Some theoretical aspects of bonding in Xe

' -F compounds. ™
Joyce J. Kaufman (RIAS, Inc., Baltimore, Md. ).- U.S. Dept..
5 Q{%‘s"‘. oot Com., Office” Tech. Serv., AD 295 125,

‘(' Gout. Res _Rept. 38(9), 9(1963)

8 pp (1962) From U.S. _
- E TCVD !




)
. 3161 "Tpupona cBA3H. B' hTOpHAAX KCeHOHA It POACT::
(?{?sz‘ugu BCHHBIX MoJeKynax. Coulson. C. A. The nature of-the
| bonding in xenon flidrides ™ and ~ related  molecules.
[ awk. <), Chem. Soc.», 1964, Apr., 1442—1454 «(anra)’ :
0630p. OGcysknaiorcs ‘COBPEMEHHbIe TEOPHH ~ 3JEKTPOH-'
C’S'l n HOTO " CTpOeHNs (TOPHIOB KceHoua. IloapoGHo paccmorpe-;
’__{_L'L HEl 4eThlpe MOJemit: 1) mojenb — OKTasApuy.  rHGPHAOB;’
| 2) mopenb, yuHTHIBAIOLIast 3((peKTH 3MeKTPOHHOIT Koppe-’
JIAUHH; 3) MOJeKyJspHO-OpGHTAAbHAS MOAeNb K 4)  Mo-
A€1b, OCHOBAHHAA HA METOAE BAJEHTHBIX CTPYKTYp. Ilep-.
Das MOAeND, NO MHENHIO -~ aBTOPa, - HEYJA0BJETBOPHTENbHA:
13-3a2 HEOOXOAMMOCTH MPOMOTHPOBAHIIS 3JIeKTponoB Xe Ha'
‘buicumie d-ypoBuH :(d2sp3-okTasapiy. ri6pHAb), YTO - Tpe-
Gyer cammkoym Gonbuwoit' sueprun, Bropas MoAeab, Oyny'u
'B NPHHLNNC NPaBHALHOI, He B COCTOSHHI OGBACHHTD BHICO-
KYIO CTaGHJIBHOCTD "(hTOPHIOB - KCeHona (ocnopuyio poan B
3TOIT MOJEMH HIPalOT 3HepreTHUecKi HeGo.1nie 3 dekTL
CNHHOBOIT_NOsIpH3aN i) ._Tpetbs i uerBepras MOJENH, KaK

s



YTBEPIKAACT aBTOP, MO3BOJAIOT AAThH MOJYKOAHUECTB. 00b-
ficHeHHe BCeM HMEIOLIHMCS SKCMepHM. JaHHBIM O (ropHaax
KCeHOHa, MpH 3TOM He TpeGyercsi MpHBJEUeHHs DaaHKalb-
HO HOBBEIX HJeil, a AOCTATOYHO OTPaHHYHTBLCA YWKe XOpOLIO
pa3paGoTaHHOIl KOHIeNuHeil MHOrOUEHTPOBBIX -~ -Huradeil.
Mpennaraercst psif SKCMEPHMEHTOB JUIS BBLIACHEHI pacno-
J0:Kenus ypopHeit snepriud B XeFs n XeF;. Kpome Toro, .
npeasoKena CTPYKTypa OKTadTopiia KceHoHa XeFs B ¢op-
Me OKTasapa C JABYMSI CHMMCTPHUHBIMH  MOJICKYJaMH-/IH-
rangaMu Fa, PacrnosioOKeHHBIMH MO MPSIMBIM_ YIJIOM K OCH
Fo—Xe—Fa2. ~__ B. BuixoBckHil-
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de HF

v(/,/?.

Ommec et {32 ?Z/} /93

/95: 141106n Microwave and radio frequency spectra of
’xenon-hydrogen fluoride. Baiocchi, F. A.; Dixon, T. A;

.Joyner, C. H.; Klemperer, W. (Dep. Chem., Harvard Univ.,,

Cambridge, MA 02138 USA). J. Chem. Phys. 1981, 175(5),
2041-6  (Eng). The spectroscopic consts. for 129X e-HF,
131Xe-HF; 132X e~HF, 129Xe-HF, 131Xe-HF, and 132Xe-HF obtained
from mol. beam elec. resonance spectra are given, The structure

~and weak bond force consts. derived from the spectroscopic

consts, are consistent with data on other noble gas-HF complexes,
Elec. field gradient at the Xe nucleus for a given HF orientation
scales with the elec. field gradient arising from HF.

C A /981,95 w/6.
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5B5339. MHuKpPOBOJHOBBII H PaaHOYaCTOTHBIN cnekrpu
Xe—HF. Baiocchi F. A, Dixon T. A, Joy-
ner C. H,, Klemperer W. Microwave and radio fre-
quency spectra of Xe—HF. «J. Chem. Phys.», 1981, 75,
Ne 5, 2041—2046 (aura.)
MeTO0M 3/ICKTPHY. pe30OHaHca B MOJEK. NyuKe H3Mmepe-.
ubl B o6aactu uactor 4—17 I'Tu MB- u PY-cnektpnt

; 120Xe—HF (1), 3'Xe—HF (11), ¥2Xe—HF (II1), 2*Xe—DF
‘M” (1V), 13Xe—DF (V), '32Xe—DF (VI), B ocHoBHOM Ko.e-'
) 6aTeNbHOM CCCTOSIHHH. AHAJMH3 CMEKTPOB BLINOJHEH B NpH-
G/IKeHHH JIHHEeHHON *MOJIeKYJIll €  yueTOM KBapTHUHOro

uentpoGexnoro Hckaxenus, '¥Xe- u D-sanepubix ksaapy-

MOALHLIX B3aHMOACHCTBHII M CHHH-CIIHHOBOTO B3aHMOjeli-
creus. Qas I, 11, 111, 1V, V u VI, cooTB., Bpamateabhsie
nocrostiiivie pasunt (B MI'm) Bo=2039,690(4), 2035,563(5)

*© 2033,552, 1995,469(5), 1991,268(3) n 1989,217(4), a no-
cTofiHHbIe UeHTpobesinoro mnckaxmenuss (8 klu), —Dy=
=18,32(19), 18,19(16), 18,19, 1587(16), 1577(9) u’

~15,73(14). " IMocrosmuue '3Xe-saepuoro” aas I, V .
/({ /jg‘{/ﬁ//«‘g\ IRV ]



‘D-sipeproro aas 1V, VI kBaapynoAbHbIX B3auMOAeiicTBIii,
. COOTB.,” PaBHHI (3 MI'm) —8,589(39), —10,567(27),
10,223(19) u 0,223(19). ITo sppexty Illrapka ans I'u IV,
"COOTB., OMpEACJICHLI BEJHUHHLI AHMOJNBLHBIX MOMEHTOB =
=1,7359(4) u 1,9537(7) D. Ompexpenenbl CTPYKTypHBIE H
AHMHAMHY. TapameTphl Kommiexkcos. Has I u IV, coots,’
paccTosiHist MeXKAy aTtoMom Xe H LEHTPOM MacC JABYXaTOM-
HOIT MOJICKYJIbt PaBHBI ry.n.=3,7772 u 3,7339 A u paccrosi-
nna Xe—F pasunt 3,8152 u 3,8111 A. Ilpu stom yrabt
. Mexkay ocbio HF u ry.n. cocrapasior 357 u 29,55° cooTB.
" Ornocur. cuaa aanmojciicreusi Xe—HF no cpasuennio
iC Ap. KOMIUIGKCAMH OllcHeHa MO TpajHeHTy 3JCKTpHY. TO-
‘s B6au3u sapa Xe. YcTaHOBJEHO, YTO TPARHEHT SJEKTPHY.
,mosist pGauan Xe nponopuuonasen rpaauenty moas or HF.
.ITo cpasnennio ¢ kKommiexcom Xe—HCI Ooabuwast pennun-
Ha rpaauenta aaextpuu. noas aas Xe—HF -obmwacusercs
Gosee BLICOKHM aunoabubim momentoM HF 1 Gosee Gaaro-
NPHATHBIM pachnpeieseHieM BHelHero 3apsia s rnons-
_puzauui atoma Xe. C. H. Mypaun



YRV~ ] 55
6 — /%/[' IIQI;’II;('Z/Q. Muxpoﬂ&zy‘z} a(nuoqacmnmi’i {h'ex'rp/bl

komnaekca Xe—HF. Microwave and radio frequency
spectra of Xe—HF. Baiocchi F. A, Dixon T A,
Joyner C.H, Klemperer W. «J. Chem. Phys.»,
1981, 75, Ne 5, 2041—2046 (anr..) :
MeTo0M 3JEKTPHY. PE30HAHCA B MOJCKYJTPHOM Tyuke
nosydeH BpallaTeJbHHI CNEKTP BaH-ACP-BaaNbCOBOTO KOMI-
nexca Xe—HF B ananasone 4—16,5 I'Tu. Maentudnuupo- *
BaHH JIHHHH BpallaTeJbHBIX mepexofoB ¢ J<C4. xomniek-
.coB Xe—HF u-Xe—DF c uzoronamu '2°Xe, 131Xe y 132Xe
; B OCHOBHOM KOJIc0aTEe/bHOM COCTOSHHH. Onpenenenst 3ua-
( Z . /7 yeHHst BpalllaTesbHOil MOCTOsHHON Bo, ueHTpoGeXHOIt mno-"
) crosiiHoil Do, MOCTOAHNBIX KBaAPYNOJbHOH  CBA3H sijep
“Xe u D (eqQ=—8,589 MI'u nas *'Xe—HF) u aunoap-
noro Mmomenta (p=1,7359 en. [Hebas pns '?Xe—HF),
INonyuennbie ,pe3yabTaThl CODOCTABACHBI C JIHTEPATYPHLIMH
NAHHBIMH AJs ADYFHX KOMIIEKCOB HHEPTHHIX Fa3oB ¢ ra-
JorennfaMi ‘Boaopoaa. OTMeueHo, 4TO OCHOBHOIT Bkaaj
_B_TPajMeHT-NOAs g_Ha KecHome jaer HF, M. P. Aaues

b 1981 18 N1 .
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Yy Con- 25936) 7785
Foaser 7 Fine A.S., |
4. Chem- Phyd, 1986, 55,
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) 51132, "Pacuerst ¢ MOMOMIBLIO PEeJISTHRMCTCKH Mapamer-
‘pusosannoro pacwnpennoro-merona Xiokkeas. IX. Hrepa-
THBHBI BapHAHT M €ro MpHMeHeHHEe K HEKOTOPBIM COeMMHE~
HusiM KceHona, Topusi u ypaua. Relativisfically parameteri-.
zed extended Hiickel calculations. IX. An iterative versi-
on with application to some xenon, thorium and uranium
compounds. Larsson Sven, Pyykkdo Pekka.
«Chem, Phys.», 1986, 101, Ne 3, 355—369 (amur.a.)
Onucannntit panee («J. Phys. Chem.», 1984, 88, 4892):
penaTHB. BapHaHT paclIHpeHHOro MeroAa XIOKKeJs MOJH-
¢uuEpoBan 151 BKJIOYEHHS CaMOCOIJacoBaisi mo-  3aps-:
nam (utepaTuBiBll Bapuant). [TapaMeTpnl B3ATH H3 pacue-
TOB, aTOMOB peJsiTHB. MeToaoM X, H TpPH pacyeTe AHAro-:
HAJbHBIX MaTPHYHBIX 3JEMCHTOB YYTEHO KYJOHOBCKOE B3aH-
MojeiicTBHe C 3apsilaMH Ha Apyrux atoMax. [Iposezennr
patuerst XeFs, x=2, 4, 6, UO**, UOX*7, X=Cl, F,
Tl oTTMTennl X sapsAoBbie pac-
fipefeieniT Jiyylle, yeM B HEHTEPATHBHOM BapHAHTEe H NpH-'
6aKaloTest K _HeaMnupuyeckHuM. OGbsicHeHa___JHHEAHOCTD.

B./g86, I8 NS M U WO R




UO,*+. O6cys/aeno BaHSHHE AOMOMHHTE/IBHBIX  JHFAHAOB.

Ormeyenia posb 6p-AO B saepHOM KBaAPYNOJbHOM B3aHMO-
JefiCTBHH AJs aKTHHOHIOB B aKTHHHJaX. MHTeprnpernpoBaH
PeHTreHOBCKHIT . (OTO3JIEKTPOHHEIT CNEKTP UFs. Bu6a. 93.
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{ W ; 110 240182g Electronic structures of lnﬂuorod.‘cc'\on(--)

and xenen iodide. tnleormc txamples of fc,6e hypervalent

bending., Dixen, David A Axdiengo, .‘nH\onyJ {1; Farnham,

‘.'\\’illi:un B. (Bxp. btn. anm"m') DI 19380~ 03’6 bb:\) Inorg.

‘Cherm. 19589, 23(20), 4539-93 (mw) "‘h. electronic structures of

Lnown [NeaFal* and unhaown [Xelfs] ace caled. by using ab initio'

MO theery with polarized, split-valerce basis sets. Geometries are

gradienl optiimiz cd, and force fields are caled. Both mols, are linear.!

,( “alens. on I€ and Xel'z are also done to aid in the anal. of the results

2 Ador Xells. The caled. end exptl. structurss differ in that the exptl!

'structure is bent at the central fluorine Fe and the Xe-Fe hond

/ QW% distances are caled. to be 0.09 A too long. The caled. vibrational
frequot‘ncs for [Xeals]* arc in reasonable agreement with the exptl.

tvalues after scaling, The geometry and frequencies for XelFs show

” that the mel. consists of interacting II° and Xel: tragments. The
(min. dissocn. energy for XelF3 with respect to the two fr: igments is

17 keal/mol. The bonding is analyzed in terms of the canonical MOs

and in terms of lou\lucd MOs detd. by the Boys criteria. The g

LA mmdmp in [Xeal's}* is a_good e\amplc of a hypervalent 5¢,6¢ bond.

For XNelFy, the interaction is smaller and the bonding is not as

C A /g gg -/ deiocalized although the components of the 5¢,6¢ hypervnlent bond
»
i3

are still present. This is clearly demonstrated by the unequal
N m'\trxbut-om of the Xelz and [F frayments to the various ¢ orbitals.

YeIF;
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+ 114: 3u276j Electronic structures of dixenon trifluoride cation
(1+4) and xenon iodide trifluoride. Examples of 5c,6e hypervalent
bonding. Fehlner, Thomas P. (Univ. Notre Dame, Notre Dame, IN
USA). Chemtracts: Anal., Phys., Inorg. Chem. 1990, 2(3), 277-9
(Eng). The title research of D.

A. Dixon, et al. (1989) is reviewed
W /? . with commentary and 10 refs. .

NI
. 1991, (LG WY
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120: 64838h Heptacoordination: pentagonal bipyramidal hep=
tafluoroxenon(l+) XoF7* and heptafluorotellurate(l-) TeFr
lons. Christe, Karl O.; Dixon, David A.; Sanders, Jeremy C. P.;
Schrobilgen, Gary J.; Wilson, William W. (Rocketdyne, Rockwell
Int. Corp., Canoga Park, PA 91309 USA). J. Am. Chem. Soc. 1993,
115(21), 9461-7 (Eng). The TeF- anion was studied exptl. by
vibrational and YF and 1»Te NMR :{)octroscnpy. Ab initio calcna.
employing effective core potentials and d. functional theory calcns. at
.the self-consistent "nonlocal level with the noulocal exchange
potential of Becke and the nonlocal correlaiion functional of Perdew
were used for the anal. of the isoclectronic series TeFr, IF2, XekFq+.

/lt is shown that XeFi+ is a stable structure, that all three members
“of this series possess a pentagonal bipyramidal equil. gcometr , and
that from the two closest lying saddle point geometries onf’y the
monocapped trigonal grinm. but not the monocapped octahedron, is a
transition state for the intramol. axial-equatorial ligand exchange.
The resulta from a normal coordinate anal. reveal the existence of an
unusual new effect which counteracts the ligand-ligand repulsion
effect and ita characterized by axial bond stretching encouragin
equatorial bond stretching. While in TeFr- the ligand-ligan
repulsion effect’ dominates, in XeF1* the new effect becomes

pre%md_cr_n_'!t- e 2
P ko v Rl e e
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126: 321343e Relativistic all-electron Dirac—Fock~-Breit calcu-
lations on xenon fluorides (XeF,, n = 1, 2, 4, 6). Styszynski, Jacek;
Cao, Xiaoping; Malli, Gulzari L.; Visscher, Lucas (Department of
Chemistry, Simon Fraser University, Burnaby, BC Can. V5A 1S6). J.
Comput. Chem. 1997, 18(5), 601-608 (Eng), Wiley. The MOLFDIR
package of programs is used to perform fully relativistic all-electron
Dirac—Fock and Dirac—Fock—Breit calens. for the XeF, (n = 1, 2, 4, 6)
mols. assuming exptl. symmetries. The Xe—F bond length for XeF,,
XeF,, and XeFq is optimized and the total ground-state energies are
reported. The variation of the relativistic energy and the Breit correc-
tion with the internuclear distance is plotted. The role of relativistic

/l/ /{ - corrections in the proper prediction of the Xe—F distance and the dis-
ﬂ socn. energy of the mol. is discussed. The problem of the redn. of the
" no. of scalar two—electron integrals is studied. Our results illustrate the

7 M u

possibilities, difficulties, and limitations of the finite basis Dirac—Fock
calens. for polyat. mols. of different symmetries. .

C. A 1994, 146, ¥ Y
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