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. 13 B152. Ctpykrypa u cBa3b. B HFCIF. Novick:

:Stewart E, Janda Kenneth C, Klemperer'

- ‘William. HFCIF: Structure and bonding. «J. Chem. .
SOl Phys.», 1976, 65, Ne 12, 5115—5121 (aura. P
e RO C noMolbl0 CNEeKTPOMETPa 3JIEKTPHYECKOro pe3oHaHca '
P ,/ ./, /~ B MOJEKYJApHHX myukax (tuma PaGu) mncciefoBana CTpyk-
Covifeifye f typa xommiekca HFCIF. Cumech rasooGpasusix HF (19%),-
. " CIF (10%) u aproma BBOAMJNACh B CHEKTPOMETP uepes '
oxJaxkjaeMoe cBepx3BykoBoe comio. M3amepena cpepxrton-:
kas crpykrypa nepexona [/=2—-1 HFCIF. 3uauenus B,
(Mru), Dp “(xru), egQ.% (Mru) i pa(DY n3oronosame- .
mwennpx komnaekcos HF®CIF, HF¥’CIF n DF¥CIF papum, -
cootp., 2545404, 7,27, —144,746, 2,313; 2543,188, — -
—114,067, 2,314; 2443,586, —, —144,548, 2,295. ITonyyenn
cJjefyloue 3HaueHist CTPYKTYPHEIX TapaMeTPoB- Fy..ciax
~2,76 A, Rr-c1223,36 A, <HF--Cl=55°, {F-..Cl—F="
=4—4,5°. Ouelensl YacTOTH Baj. I Aed. KOJI. KOMmieKca;
OTMCUACTCSl CXOACTBO B CTPYKTYpPe I XapaKTepe CBS3j B
_HFCIF u gumepe (HF). 7 -~ = - M. Kos6a -

v AP W12
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D7)1-517.A Mo.-iexy.na. HECIF: cTpyKTypa W TIDHPONA .
Igssian. Novick Stewart E, Jand Kenneth C,

] Klemperer William. HECIF: Structure and bon-
ding. «J. Chem. Phys.», 1976, 65, Ne 12, 5115—5121
(aura.)

» yccef0Bat BpaulaTesbublif CNCKTP aumepa HF ...
HpenTHduiuuposaia KBaJApynoJbliast CTPYKTYpa JIHuit
L,é/, V7R BpallaTeblibIX nepexoaoB € J=1—2 1 2—3 B OCHOBIOM
k0/1c6aTCBHOM  COCTOSTHHI. OnpencJenbl  3hiauchus Bpa-
maTesabHoit i 1enTpoGeKHOli  NOCTOSMBIX,  AHIOJLIOTO
MOMelTa 1 OCTOANION KBaApYNoJbHOil  CBA3M  JLISl
HF*%:% CIF 1 DF®CIF. Oaa HF®CIE  moayucno: Bo=
—9545,404 Mru, Ds=7,27 Kri, eqQ=—144,746 Mru,
na=2313 cn. Jlebast. Tokaaano, uTO Tpynna FCIF nweer!
JHCINYI0 CTPYKTYpY € AJIHION BaH-ACP-BaaJIbCOBOIl CBSl-
an F...CIF=276 A, a yrol BLIXOZA MNpOTOHA OT 3TOil
JHHHE _COCTaBAsICT 55%. s~ . M. P. Anucs

o o2y NZ

yyyy. MeToIOM 2JICKTpHY. pe3onaica B MOJICKYJISIPHOM T yxe
Zéauf.e//b - g, P YHFPHON. T
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L6 131444w HECIEF:  Structure and bonding.  Novick]
. ol , stewart E.;  Janda, Kenneth C.: Klemperer, William  (Dep.
ﬁé b Chem., Harvard Univ.,, Cambridge, Mass.). J. Chem. Phys,
/e 1976, 65(12), 5115-21  (Eng). * The structure of the complex
formed between HF und CIF was detd. by mol. beam elec;

resonance spec.roscopy. The mol. HFCIF is a.slightly asym!

prolate top. The spectroscopic consts."detd. from K = 0 spectra

of isotopic species HF®CIF, HF¥CIF, and:DF3CIF are given.

The ‘at. arrangement in the complex is HFCIF with the 3 heavy

atoms collinear. The HCIF angle is 55°. The FCI van der Waals’

bond length is 2.76 A. Comparison of the structure of HFCIF:

_ with' that of (HF)2 shows similarities. The bonding in both.

* complexes is similar. _____ . - - e |
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HF§ 14 B396. Bomopoanan cpase.  Crpyktypa HF-—HCI.
- Janda Kenneth C, Steed Joseph M, No-
vick Stewart.E, Klemperer William; Hydro-
gen bonding: . the structire of HF—HCIL.  «J. Chem.. -
Phys.», 1977, 67, Ne 11, 5162—5172 (aura.)

MceTonoM  CMICKTPOCKOMNHH  3JICKTPHY. pe3onanca Ha
MOJICK. My4KaX HCCJEQOBalia CTPYKTypa Kommaekca HF—
HCl. MccaenoBanbl TakxKe CHEKTPLI B PafHOYaCTOTHON i *
.\HlKPOBOJIIIOBOl'I OGJlaCTﬂX IJs1 H30TOMHO 3aMCUIeHHWX ™

~

var V74 xommiaekcos HF—HCI, HF—H¥Cl n HFD¥Cl. Cpenan:
BLIBOA, YTO KOMILICKC CyLICCTBYCT 3a cuer cnaGoit H-cpsi-'

%7 211, 3i, TCOMCTDHY. XAPAKTEPIICTIKA K-POii KAUCCTBEHHO XOpo--
* o NPCACKA3LIBAIOTCS . JOHOPHO-AKUCHTOPHON  MOAEbIO .

Onpejie/ielibl  CICKTPOCKONHY,  KOHCTAHTH /It COCTOSIHIS \
M ,é- . K=0 mycior caca. 3naueHuss  HF-HCIPs HF.H3C]..
B paBlOBecHOM COCTOsII KOMMJIEKCA  BHYTPCHHHIT aToy '
H nexnT na npamoii, coeauusioueil -atomsr F y . CJ Ha:
paccrosmmn 2,12 A or aroma F. Cesisb H—F cocrapag-
er yroa 50° ¢ mpamoit F—CI. B. A, Jlupmmy:
DR v - A P
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88: 79430p Hydrogen bonding: the structure of hydrogen

fluoride-hydrogen chloride. Janda, Kenneth C;
Joseph M.; Novick, Stewart E; Klemperer, William
Chem., Harvard Univ,, Cambridge, Mass.).

Steed,
(Dep.
J. Chem. Phys.

1977, 67(11), 5162-72 (Eng). The structure of the hydrogen

glightly asym. prolate top. The spectroscopic consts. detd. from

s
w d’?; bonded complex formed between HF and HCI was detd. by mol.
7 /f-(‘ beam elec. resonance spectroscopy. The mol. HF-HCI is a
s

K = 0 spectra of several isotopic species are given. The equil. at.-
arrangement is HF-HCI with the internal proton collinear with
the 2 heavy atoms spaced 2.12 A from the F atom. "The exterior
proton is off axis by 50°. The bonding of this complex is
discussed with respect to other gas phase complexes and Hi
halide crystal structures. It appears that a model which involves
electron donation from the highest occupied MO (HOMO), of 1
submol. to the lowest unoccupied MO (LUMO) of the other gives
a useful qual. description of complex formation between closed

shell species. .
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'~ Ph,Ch, TL}Lc-—L HF Cﬁj- A S FYF

' Umeyama }ii(}.f"’»kiq HMorokuma Keiji,
Vamabe Shinichi. ;oleoularroru tal gt~
§8 0L clectron doncr-acceptor Eo‘ﬁplei -

| fxes. e nnergy decomposition c.nc.lyﬂis

i for halogen complexes: H3N-F2,H - cn_z,

H3N~01F CHBH H-CJP H, CO-FZ,HF—O 1’ and '
L Fo~F2, .. Rty PO ~ ERa
"J.Amer.ChcmoSoc.", 1977, 99, i ?, o 3
{
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90: 616002 A perturbation calculatic - or (he molecular
interactions in linear HF...CIF3 and HF..HF systems.

Hasanrein, Ahmed A.: Makhyoun, Mohamed A. (Fac. Sci.,

i Alexandria Univ., Alexandria,” Egypt). Collect. Czech. Cher,
Commun. 1978, 43(10), 2673-81 (Eng).  The total cnerygy

., (¥333.631‘k<1/mnl).~stnbilization\onergy (A = 1418 &J/mol),
:% ALER”,  dipole moment (2.06 D), and equil. F...Cl interat. distance (Rrer
= 0.24 nm) for the stable linear complex HF...CIF; were caled.

%/’C/f/é&f‘ with the CNDO/2 method; AE = 13.39 kJ/mol and Rpq = 0.24
nm were obtained in calens. with a Rayleigh—Schroc’dinger

many-body diagrammatic perturbation theory (V, Laurine, et al.,

?/ 1974; V. Rvasnicka, et al. 1974). The linear FH...CIIY compley
F*f’y was unstable at all intermol. distances. For the H-bonded li;‘;cnr

: Cozrrreec v ZPED /ﬂ)%
HE. £2% -

dimer HELHE, AF = 997 kJ/mol and cquil. H..F distance
O.155 nm were caled, with the perturbation theory; AR = 28.03
k.,{lll(ll was obtained with the CNDOy/2 method,  For both
Hl-...{'ll-‘n and HF..HF, the largest energy contribution to AE
was from energy of charge transfer from the clectron donor to
the electron aceeptor, Comparisons are made with other existing
calens. and the available exptl. data, E. Erdos

5 - - - \“Q—, e - T e
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///__'.q L‘[}["-nnncﬁubm cncremax HF...CIF; w HF...HF no TeopHH
j 2o3mymennii. Hasanejn Ahmed A, Makhjoun .

" “Mohamed A. A perturbation calculation of the ‘mole-

j . cular interactions in linear HF..,CIF, and HF .. HF.
/C.’— #[ .\Systems. <Collect. Czech, Chem.  Commun.», 1978, 43,
1N\e 10, 2673—968] (anra.) o

N * Merogavy HHII]’I/.?_ H TCODHH BO3MymweHHii g AHa-
rpamMHoil bopmyanposke (TB) paccunrana SHCPTHS -B3au-

. MOZClCTBHS B CHereyax HF...CIF; wu HF.. HF zmx[a

i UIHPOKOro HHTepBasa PAaCCTONHHI Mexay B3anMojeiicTy,

/[W‘Z’/ WHMH Moxekyaamu, [[ngq nepBoit cHeTeMbl paceMorpenyt
' 2./, / BBE BO3MOXiinie CTPYRTyphi: HF...CIF; u FH.. "IFa.
Véfﬂ(/’“ “’* Pesyasrartn PacieToB oGonmn wmeromamn YKa3blBailoT Ha
¢/%;  TO, UTO KoMmaeke co ¢eBs13bio F—Cl ycroituns, paccrosinune

'/'Wﬂ// F—CI pasno 24 A Oueprus crabuanzawmn cocTaB.ser
148 (NIAM) u 1339 (TB) kasx/moa, uto xopowo co- .



raacyercs ¢ akcnepHM. 3nauennem 16,32 xmx/moan. B3anu- .
Monefiere FH...CIF; spaserca OTTanKHBAaTeJbHBIM Bl
BCEIT  OGJIACTH. -MEKATOMHBIX PacCTOAHHIL " Jlas cnc*re.\wki‘
:HF .. .HF pacuersr no Meroay TB ykaswBalor ma.oGpa-
30Balue CBSI3aHHOFO: BOJOPOAHON CBSI3bIO -AHMEpa C 2Hep-
, THef c1'a6um!lm'u “ 12,97  KIXK/MOAb ' H' PacCTOSHHEM
iH...F, pasnbiy. 1,55 A. Ilpopemen aHaau3 OTAEAbHBIX
-BKJIZA0B B 3HCPTHIO B3aHMOIENCTBHST B H3YuYEHHBIX CHCTe-
Max. Tloka3zano, uTo OCHOBHON CTaGH/H3HPYIOUIHIT - BKIAK
B OJHYIO 3HEPTHIO paccMaTPHBacMBIX CHCTEM CBsi3aH ¢
NEPeHOCOM 5JEKTPOHHON MJOTHOCTH OT 3JEKTPOHIOHOPHOMH
" 'MOJCKYJL K aKUenTopy, ) _ . 0. B.,Cl‘lsona
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3 J1147. Pacuernl MOJCKYNSPHBIX p3aumoaeficterit B
AHHENHBLIX CHCTEMaX HF...CIF; n HF...HF mno TeopHH
BO3MYLICHHIL. Hasanein Ahmed A, Makhjoun
Mohamed A. A perturbation calculation of the mole-
cular interactions in linear HF...CIF; and. HF...HF
systems. «Collect. Czech. Chem. Commun.», 1978, 43,
Ne 10, 2673—268!1 (anra.) ?

Meronamn T1TTJAI1/2 u Teopud poaMylltlennit B aMa-

rpaMMHOf (opMYHPOBKE (TB) paccuuta . SHCPTHSl B3aH-

MOJICIICTBHSI B CHCTEMax HF...CIF; HF...HF aan

LHPOKONO HHTEPBAJA pacCTOsIHIt MEKAY p3anMozefcTyIo-

%

UIHMH MOJIEKyJaMi. Jlnst mepBojit CHCTEMDI PACSMOTPEHHL -

zeee/
: W,,J“///;/'me;aé BO3MOXHDBIC CTPYKTYPBI: HF...CIF; =n FH...CIFs

#Reay.abTaThl pacueTon oGOIMH MeTO1aMH YKa3bBaloT Ha
70, UTO KOMIIIEKC CO CBA3LIO F—C| ycroftuus, paccrosiie

F—C| pasuo 2,4 A. Dueprus cTabrH3aluy  COCTaDJseT!
14,8 (TIILAIT) 13,39 (TB) K3K/MOJb, UTO XOPOUIO co-'

rjacyercsi ¢ 9KCHCpHM. snavenneM 16,32 kux/Mob, Baai-

_soxencreue FH...ClFs SIBNSIETCS OTTaNKNBATENLHEM BO.




BCeil o6sacTi

MeXaTOMHBIX paccrosumi. Uas cicreMsl

F...HF pacuern no meroay TB ykasmBaior ma o6pa-
30BaHHC CBS3AHHOrO BOAOPOANON CBAA3bIO AHMepa ¢ 3Hep-
rHelt craGuanzamuy 12,97 kax/mMoap n pacctrosiiueM ;

--.F, paBumm. 1,55 ‘A. IMposeaen  amanus OT/IeJIbHBIX ;
BK1a108 B snepruio B3amvoneiicTsus B H3YYEHHBIX CHCTe-
Max. Tlokasano, uto ocHoBHO CTaGHIH3HDYIOWHIT BKJIag |

B NOJIHyI0 3He

PrHio paccMaTpHBacMBIX CHCTEM CBsI3aH .C'

MIEPCHOCOM  3.1CKTPOKHOMN nAoTHOCTR OT 3JICKTPOILIOHOPHOf
u_o:q(z(yn_[,x ‘K akuenropy. O. B. CHaQBZl ;

~~
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. : 94 145671v Structure of the hydrogen halide (}IX; ixX'")
H}: HF dimers. Remarks about interaction potentials. ~ Girardet,
Lt 2 Claude;  Schriver, Andre; Maillard, Daniel (Lab. Phys. Mol.,

y Fac. Sci. Tech., 25030 Besancon, Fr.). .Mol. Phys. 1980, . 41(4),
Ce i }{éf . 779-95 (Eng). The geometry, low~frequency coupled internal
12, I moments of inertia of MX-MX' dimers

motions, and princign
(M =HorD;X =F or Cl) are calcd. by using an anal. form of

the interaction potential. The method accurately describes the
structural propertics ard low temp. dynamical properties of the
dimers. .
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93: 174175w Hydrogen fluoride-hydrogen chloride: sta=
> tionary points on the SCF energy hypersurface and ther=
/bg( (,LLC)(: modynamics of formation. Hobza, P.; Szczesnink, M. M,;
— Latajka, Z. (Inst. Hyg. Epidemiol., 10042 Prague, 10 Czech.).

d LW// Chem. Phys. Lett. 1980, 74(2), 248-51 (Eng). Three stationary
points on the SCF 4-31G energy hypersurface of HF-HCI were
examd. 'Two of them are real min. corresponding to HF..HCI
and HCL..HF quasilinear structures. The third one, a cyclic
structure, is a saddle point. The role of the basis-set superposition
error and of dispersion energy is discussed for all stationary

oints. The process leading to the formation of the stable
isomer HF...HCl is entropy controlled. _ _

. 1572, 97 S SE
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€THYECKOIi THIEPNOBEPXHOCTH M TePMOAHHAMHKA oGpa3so-
anng. HF—HCI: stationary points on the SCF energy
hypersurface and thermodynamics of formation. Hop -
‘za P, Szczesniak M. .M, Latajka Z. «Chem,
Phys. Lett.», 1980, 74, Ne 2, 248—251 (awra.)
/tfbf{;{[{)’/‘ Hesmmupuyeckum merogom CCIT MO JIKAO B Gasnce
“  rayccoprx ¢-uuit OCT-4-31Td nceaegonana NOBEPXHOCTH

-Ze , MOTeHL. aneprui miaockoit cucremst HF—HCIL Psig cra-
ﬂv(t’f%{/&/ I[HOHAPHLIX TOYCK pPacCYHTaH C BKJIOYECHHEM ‘B Ga3ic mo-

. JIPH3ALHOHHBIX (-LHil. YuHTHIBaJach TaKie - 3Heprus
JHCMEPCIIOHHOr0 B3auMojeiicTBlst (O cxeMe Jlonmona).

Pasnosecriast reoverpusi HF.. HCl (I) xopomo corna-

cyeTcst ¢ sKcmepuM. panilbivi —iKpowe I maiinena BTOpast

crabumpnast - crpystypa  HCL...HF  (II).  Llnkmy,

CTPYKTypa Mcuee sbironna, yem II, ma 0,73 kax/smoap i

ABJSICTCSL CeANoBOit Toukoit. Meromom FG marpuu Bup-

) COHa paccuuTannl Kosebatedbuuie uactotsl I, Il H nzomy-
Yf"/\/!);/éf/ POBAHHLIX MOJEKyJ, HaiiflcHHEE HECKOJBKO 3aBHIIEIIbIM

\; 1 123. HF—HCI: craunonapusie Toukn CCII 3Hep-




" cpaBHHTEJBHO C SKCHEPHM. Aannpivil. I1oxpoGio o6cyx-

JeHo BJaHsHNe 0as3Hca H ydyera 3HEPriH  JHCICPCHOHHOTrO
B3alMOJCIICTBIISL Ha pe3yJabTaTtel pacuetoB. Ciaenan  Bbl-
BOJI, YTO NpH YYCTE JAHCNEpCHOHHOI 3HepriH crpykrypa Il
He [OJKHa CYLIeCTBOBAaTb, T. K. €€ 3HEpPrHs B HH3IUEM
KoJIcOaTeABHOM COCTOSIHIH GOJbllC 3HEPTrHi aKTHBHPOBAH-
Horo KoMmmickca (UHKJHY., CTPYKTYpbl) B HH3LIEM KoJje-
GaTeJbHOM COCTOSIHHH. B Mozes KecTKoro poratopa H

TapMOHHY., OCUHJJIATOpPAa JAJA lHAeaJpHOro rasa paccuf-

TaHbl TCPMOMHHAM'iY. XapaKTCPHCTHKH L — =
COO5P830‘B3~HHH. Aend BEIBOM, 4YTO oGpasoBamxe cra-

OWurenoro n3oMepa I sBasiercst SHTPOMHIINO KOHTPOHpYe-

| MBIM TIPOLECCOM. - L B. JI. JlcGesesn

o
ol
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H+FCe
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Ommuck 12990 1981

551083, ' Teomerpua u oHepreTHKa TN EPEXOMHbIX CO-

cTosiuuii aas peakuwnit H4-CIF, H+FCl, H+F, u H+Cl,.
Eades Robert A, Dunning Jr. Thom H, Di-
xon David,A. Location and energetics of transition
states for the reactions H+CIF, H+FCl, H+F, and
H+Cly. «J. Chem. Phys.», 1981, 75, Ne 4, 2008—2010
(anra.) : :

" OGoOlueHHBe MeToAbl BaJEHTHHIX CBfi3eill H KOH(Hrypau,
B3aHMOJEHCTBHA C pacCIUHPeHHBIMH Ga3HCHBIMH HaGopawmi,

/W//‘wﬂg ?/{Zp /YETOM TOJISIPH3AUHH M YCJOBHIl CTPOroil OPTOrOHaMbHO-

N

®

X198 19 N

CTH HCMOJbL3YIOTCS JJISL HE3IMIIHPHY. PacCHeTOB : NIQOBENEHHS

I8 _norenunaibyoii aueprun_ cucrem H+CIF, H4FC|,
H+F; u H+Cl,. ITonydenHEle 3Hadeniisi 9K303PTHKH yKa-
"3aHnbX pemmitre—Sosee ueM Ha 10—20% oTaHyaloTCa or
‘3KCnepHM. 3HaveHmit. JIAA KOJAHHEAapHON KOHbHrypauuy
paccMaTpHBaeMbIX cHCTeM B cocTostunn 2Z+ onpelnenenn
(BriCOTH nOTeHUMaMbHBIX . GapbepoB M COOTBETCTBYIOlLHe
\mexcbsgepubie paccrosunnst. [Ipu cooTB-mNX  3HAaYenmsx
"MEKDBALEPHHX DpacCTOSMHA _ HCCNeN0BaNach — 3aBHCHMOCTh

bt >, HH+ (>



NMOTeHUHANbHBIX (-1Hil cocTosinua 2A’ or AedopmauHon-’
;Horo yraa B auanazohe ot 180 mo 90°. Ilokasano, uro.
nas cicteM H+CIF u H+Cl, nortenuuaibnas (QyHKUHS
| HMeeT MHHHMYM TIpH yriax 151 u 163° coots. Hasi ABYX.
"OCTaJbHBIX CHCTeM CeisioBbie ToukH IIB NoOTEHIUHABLHOIL
.3HEPrHH COOTBETCTBYIOT KOJIIHHEapHOH KOH(HTYpauHH.:
'C yyeToM Hy/IeBBIX TNONPAaBOK pacCYHTaHHble BBHICOTHI TO-
[ TeHLHaJbHBIX GapbepoB YAOBJETBOPHTEAbHO COTJIACYIOTCH
{C 3KCIepHM. AaHHLIMKH MO 3HeprusM akTHpamun. Ilpeano-.
!Jxaraerca, yro oGpasosanne HF npu artake H una Cl B,
i monexyte CIF cessamo .me ¢ murpauneii H or Cl x F|
‘B obmacTi TepeBaJbHOit TouxkH, a ¢ 3akpyunaunem CIE:
‘NP HEKOJIHHeapHOil aTtake, Koraa atoM F orpuiBaer H y«
‘o6pa3zoBaBuueiics, HO HaXxomsulefics . B TeyeHHC = KH3HH,
NPOME/KYTOUHOTO KOMILIEKCAa B HeNoCpeACTBEHHOI 6a130-
_cti, _monexkyast HCL U4 . Maeproiis |

A5
Kas3sbl
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HF- (e '; ony. 72577 198/

|~ 3DB139." Cucrema HF—CIF. MunumyMsl Ha SHepreTi-
| ‘yecKMX rHnepnoBepxHocTax B Gasucax 4—31 T'd u 4—
31 F'd* u Tepmommnamuka obpa3osauuss. Hobza P,
i Szczesniak M. M, Latajka Z HF—CIiF; minima
| on the 4-31G and 4—31 G* energy hypersurfaces and
. thermodynamics of formation. «Chem. Phys. Lett.», 1981,
. ) 82, Ne 3, 469—472 (aurn.) - .
L Lz£~”) . Metonom CCII B Gasuce 4—31 I'd nccaenoeana suep--
J »rus p3anmogeitcteus B cucreme HF4-CIF B . 3aBucHMoCTH
~.otr B3aumnoit opuenrauun Moiekynr HF u CIF. Haiigeno
; ; { JBa HCTHHHBIX MHHHMYMa 3HCDTHH, OTBEYAIOLIHX KOHGHIY-
,/h ?ﬁ | paunsiM, B K-puIX HMEIOTCS MOYTH JIHHEHBIE (parMenty
i u3 Tpex smep, a ocu Moiekya HF u CIF oGpasyior yroa
_.okoao 120°. Tlpu 3toM oAaHa KOHODHrypalHs  oTBeyaer
i ‘cicteme ¢ H-cpsasbio (FH—FCI), a BTOpas — cHcTeMe co
© cpasplo F—Cl (HF—CIF). C. yueToM cCynepno3nuuonHof
| TIOMpaBKIl HCCAGLOBaHA 3HeprHst 06pa3oBaHHA 3THX CHCTey
‘B _Ga3lce, pacuINpeHHOM MOJAApH3al. (-IHAMH, 2 TAKXKe BBe-

(992,19 /3.




-ACHBI TONMPaBKH Ha AHCIEPCHOHHOE B3amMozeficTeue. Ilo-
JIYUCHHLIC ‘OUCHKH I/ YacTOT KosMeGaHHil MO3BOJMMN pac-
“CIHTATb TEPMOAHHAMHY. ()-LHH KOMIJIEKCA H OUCHHTb BO3-
MOZHOCTb ~06HapyxiTh 0Ge Gopmbl. Ilpn HH3KNHX T-pax
oGe (OpMEI COIMIACHO pacueTy, MOYTH PaBHOBEPOSATHEI, NpH
“BBICOKHX — 06e (pOPMBI MaJIOBEPOSTHEL YueT MOJApH3aLL.
<pyHKUHIT H3MECHSET 3TOT Pe3y.bTAT JHIUb TIPH HH3KHX TeM-.

HCPATYPAX. .. . . eiee .B. H. Tynwuwes!

’,u\»\
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' 96: 91942¢ Hydrogen fluoride~chlorine fluoride: minima
on the 4-31Q and 4-31G* ener hy%ouurucu and thers
modynamics of formation, Hobza, P.; Szczesnlak, M. M, .
Latajka, Z. (Inst. Hyg. Epidemiol., 100 42 Prague, Czech.).
Chem. Phys. Lett. 1981, 82(3), 469-72 (Eng). Two min. were
found on-the 4-31G and 4-31G* energy hypersurfaces of
HF-CIF.. Whereas thermodn. characteristics (at 100 K) based op
4-31G values favor the H-bonded form CIF..HF over HF...CIF
those based on 4-31G* values predict equal probability of
formation of both forms. At higher temps. there is only a sma]
probability of detecting any form of the complex. -~ -

L. 727,
o -

e.4 1984, 96, v/
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3B5i40. M3omepus B cucteme HF—CIF. 3ameuanns
- OTHOCHTENbHO TepMOJHHAMHKKH cHcTemsl. Slanina Zde-
-n¢k. HF—CIF isomerism: the consequences regarding
system thermodynamics. «Chem. Phys. Lett», 1981, 83,
Ne 2, 418—422 (aura.)
PaccMoTpeHnbl pa3jiHuHble MOJAXOABI K Pacyery TEepPMOMH-
namuy. xapaktepuctHk cucreMntHF—CIF xak  npumepa
/)w 00 'MOJICK. KOMIJIEKCa, uMerouiero ase ca1afo OT/IHYalolHecs 1o
‘ SHEPrHH H pasje/eHHHE TNOJOFHM SHEPreTHy.  Gapbepom
reoMeTpHY. Koudurypauuu siaep. OTMeueno, uto ecm npu
[p“[&l ) 2(70 pacueTe NOJb30BaThCs NPHOJIKCHHEM TapMOHHY. OCHHJI-
1 naTOp — KecTKuil porarop AAs KaxkAOf H3 KoHQHrypaumit
ml M B OTAEJLHOCTH, TO IloJyyaeMble TepMOAHHAMHY. (YHKIUIH,
/Ll/ Wa/ 0COGEHHO 3HTPOMIST, 3aMETHO OTJIHYAIOTCS OT TeX,  K-phie
NOJYyyaloTCsl NpPH PaccMOTPeHHH OOeHX — KOHHrypaumi
OJHOBPEMEHHO, T. €. MPH PacCMOTPEHHH KOMIUICKCA Kak
CLITHOTO WEJOCTHOrO OGBEKTa C ABYMsl TOJIOXKEHHSMH paB-
nosecust. O6CYKACHB BOMPOCH pacyera TECPMOAHHAMHY. Xa-

V198019 N3 .



PaKTEPHCTHK HEXEeCTKHX MOJIeKYJ C HeCcKOJbKHMH pPaBHO-.
BeCHBIMH KOHGQHrypauusMiu. OLeHKH BLINOJHEHH Ha OCHOBE!
.pE3yJIbTATOB paHee MPOBEHEHHBIX HEIMIHPHY. . PACYCTOB
yKazauHoit cucrembl B Gasucax AO pasHoro  KauecTBa,
deM. mpen. _pedepar). . - . ._ . B. H. Ilynbuwes
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2 1248.  Crpoenne M MOCTOSIHHbLIC CBEPXTOHKOH CTPYK-
TYpbl ISt _HE:\CHhe structure and hyperfine - con-
)stants of HF—CL.. Baiocchi F. A, Dixon T. A,
Klemperer W. «J. Chem. Phys.», 1982, 77, Ne4,
1632—1638 (aur..) .

HUccenosana cucTeMa Bpauiateaphex (J=1-2 u 2-»3)‘
NepexooB, HHAYUHPOBAHHBIX MIKPOBOJH. H3JMyyeHHeM B
JKoMIIeKcax HF—Cl,, o6pa30oBaHHBIX NpPH HCTCUCHHH CMe-
en HF :3Cl, uan 3CICl: Ar=1,2:25:100 u3 oGnactu
nasa. 2,5 atv B BakyyM, I[lepexoAsl perHCTPHPOBAJHCL Ha
OCHOBAHHH H3MEHCHHIT HOHHOTO CHTHaJa INpH Macc-Chnekr-
POMCTpHY. aHaiH3e NPOLYKTOB MOJCKYJspHOro myuka, Ha
(oHe H3MCHCHHIl CHFHa/Na, OTBCYAIOWIMX OCHOBHBEIM ncpe- :
xonaM (AJ), HaGmonanach TOHKasi CTPYKTypa (oxoso pe-
CATH KOMIMOHEHT aJst Kaxjoro u3 AJ), cBa3anHas ¢ ksaj-
PYNOJBHEIM B3aHMOZAENCTBHEM (noctosinnas eQq) aTtomos.
xzopa. IToayyeHbl CHCKTPOCKONMHY. KOHCTaHTH (Ans Kowmn-

P./983, 18, w



nekcop  _HF—=35 0  HF—3CIFCl cooTBeTCTBEHNO)::
By (MT'y) =T1600,949 u 1566,845; D; (kI'm)=293 u 2,75;
eQqqe(MI'y)=—111,63 u —111,668 (a1s BHYTpeHHero:
atoMa xJaopa) u eQg.(MI'nm)=—108,16 1 —86,270 (ana’
BHELIHETO aToMa XJopa); AHMOJbHBIT MOMeHT Mq(HF—
35Cl)=1,381 en. [c6as, rae HMHAGKC @ O3HAYaeT Hanpa.-
JICHHC OCH C HAHMEHbIUHM MOMEHTOM HHEPLUHH B CHCTCMe:
raBHEIX oceil KoMmuekca. Jlannble mo 3HaucHuaM  eQa:
CBHAETEJNLCTBYIOT O HEGCHMMETpPAYHOM pacnpelcJeHnn 3a-
psina B uacth xoMmiekca [—CIl—ClJ; Gonee moapoGuas iil-
Tepnpetauus 3Toro ¢Gakra 3aTpydHeHa H3-3a OTCYTCTBHS
snauenuss eQqg aas cpo6Goxnoil MOJEKYJb XJaopa. Yka-
3aHHBIG Pe3yJbTaThl COOTBETCTBYIOT CTPOEHHIO KOMILIEKCa,
B KOTOPOM pAaCrOJIOXKEHHe TpeX TSKC/JbIX aToMOB siBJfeT-
ca JauHeiineiM  (amna cpssu- [F—ClJ=2,96 A), a_yrox
£H—F—Cl=125° : o Boune,

adln



e /s
/\/) y:EZ/}&lZ §7: 133849h Scmi,—}gmpirical pot'ential encrgy surfaces for

the lincar HXY (X, Y = F, Cl, Br, I) systems. Last, I.
(Soreq Nucl. Res. Cent., Yavne, Isracl). Chem. Phys. 1982,
69(1-2), 193-203 (Eng). The modified DIM method including

M Wf’{g the three—center term was applied to calc. the linear potential
e energy surfaces of -fourteen H + XY and X + HY reactions

p where X and Y are halogen atoms. All calcns. were performed
M{/}Xﬁ . using’ a' common set of three adjustable parameters. The
adjustable parameters were-detd. by fitting the potential barrier

heights of the HFF, HCICI and FHF systems. :

a4 - |
© HEb | HES
¢.4.1954, IF v /6 ® /%g?%) KoY
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12 070. TlonysMnupHUeCKHE NOBEPXHOCTH MOTEHLHAMb~
‘Hoit auepruu Juneitnnix cuctem HXY (X, Y=F, Cl, Br,
J). Semi-empirical potential energy surfaces for the Ii-
near HXY (X, Y=F, Cl, Br, J) systems. Last L
«Chem. Phys.», 1982, 69, Ne 1—2, 193—203 (amra.)

' TloaysMmHpHYecKHMii BapHaHT =~ MeToAa  JABYXAaTOMHHX
¢parMCHTOB B MOJEKYyJax TIPHMeHeH K PpacucTy NoBepx-
nocteit motenu, sueprmi  (TI1D)  ocroBHBIX  3TeKTpOH-
uelx coctosinuii Juneiinpix cucrem HXY n XHY (X, Y=
=F, Cl, Br, J). IlpuGaneHuHulii raMHJbTOHHAH KaXao0it
‘M3 paccMaTpHBaeMbIX CHCTeM cOAepxXan 7 MNOATOHOYHHX
napamerpos. YacTb mapaMeTpoB Obniia onpeienela C He-
‘07b30BAHHEM JaHHBIX O JABYXaTOMHBIX MOTeHUHaJax; 3Ha-
yeHHs MapaMeTpoB A06aBOYHOrO TPEXUEHTPOBOrO IOTeH-
unaia ans X, Y=F, Cl Obun HafileHsl NMyTeM IOIrOHKK
PacuCTHLIX AKTHBALHOHHWX 0GapbepoB peakunii - H4-Fyn
—~HF+F, H+4Cly—>HCI+Cl n F+HF'—-F'+HF k sxcne-
‘pUMeNTaNbHBIM. DTH 3HAuCHHs ObuH 663 H3MeHeHHiy nepe-
‘HeceHnl B raMmmuabTonHanpl cucteM ¢ X, Y=Br, J. Pac-
CYMTaHBl KOOpAHHATH celyoBbix Touek IMID H  Bhicotw
‘noTenl. 6appepoB. OTJHUHE MNOJYYEHHBIX 3HAYCHH{ BhicOT
-6apbepoB OT -HanGOJee HAZEKHBIX  IKCHEPHM.  NaHHpx
<1 xKaa/moab, A. B. 3afiuencknit
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4B1114. ~ MexMOJeKyIApHble NOTEHUHANBl AJsl CMe-
mzzmux aumepos QTopHCTOro’ Bojopoaa  H (TOpHCTOrO
xjopa. Intermolecular potentials for mixed dimers betwe-
& hydrogen fluoride and chlorine fluorides. Hasane-
in A. A, «J. Mol. Struct.», 1985, 122, No 3—4, Suppl.:
«Theochem», 23, Ne- 2, 3—4, 249—257 (aura.)

‘Meronom CCIT paccyutansr notenuuaipisie IlB mex-

' MOJIeK. B3aHMOJEIICTBHS CMEUIAHHEIX JHMepPOB (GTOPHCTOro

sojopona u xaopunos ¢ropa HF...CIF s HE...CIF; He-
[1071b30BaNHl Ga3HCHl CPYNMITPOBAHNBIX - NayCCOBHX (-Iliit
OCT-4T u 4-31T. T'eoMeTpHy. mapaMeTpbl MOHOMEPOB HMe-
;i (UKCHPOBamHble SKCnepuM. siauenns. JlumonbHHi Mo-
MenT Mouomepos 3amiken B Gasuce OCT-4T w 3asblmen
B 6asnce 4-31T mo CpaBHCHHIO C 3SKCNEPHM. IAMHHIMH.
Teomerpua xomnaekca CIF...HF - onmiMusuposana npy
BAPHHPOBAHHH 2 NapaMeTPOB: YI/Ia MEXNLY OCAMH MOJeKys;
w paccrosiisi F...F (atom F moseKyan CIF nexur ma
oon MoJekyan HF co cToponbl aToMa H). Munnyymy
sueprui (—1,2 1 —19,58 */[MOJIb) |COOTBETCTBYET 3.,

X /988, 19, n Y




crosirie F...F 3,02 &t 2,79 A u yron 120,5 u 142° ana
6a3ucos OCT-4T u 4-31 T coors. Jdas xommmexca FiCl...
...FH rakxxe OonTHMH3HDOBAHEl NBAa TrEOMETPHY. MapaMer-
pa: pacctosuue CL..F m ynros sexay ocbio Cop MOJSKYJH. .
CIF; i ocsio HF (dtrom F monexkyant HF aexur-ma oon’
C,, sonekyas CIF; co croponsl_atoma Cl). Munmmysy.
sueprun  (—1,288 ! —21,950 kJ1:k/MOJB) COOTBETCTBYCT
pacctostue Cl...F'3,25 m 2,7 A u yron 180 u 143° nas
Gasucos OCT-4T" m 4-31T cooms. , A, A. Cadouos

{anbh
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1 487, MeXMOoJeKyasipHble NOTEHUHaabl B CMeWaH-
HBIX auMepax (Topuiaa Boaopoaa M ¢ropunos xJaopa. In-
termolecular potentials for mixed dimers between hydro-
gen fluoride and chlorine fluorides. Hasanein Ah-
med A. «J. Mol. Struct.y, 1985, 122, Noe 3—4, Suppl,
«Theochem», 23, Ne 3—4, 849—257 (anra.)

IMoBepxHocTH NOTEHIL. W@ﬂmm
cocroanuii gumepos CIFTT. (I) n CIF;...HF (II)
Heeaea0BaHbl feamnupni. mMerogoM CCII T lcnonbaobalu-
em rayccosckiux 6asucoB OCT—4T'® u 4—31T®d. Coraac-
#O pe3ayabraTaM pacuera B Gasuce 4—31T®  muunmyy
notenu. swepruu I gocturaercst npH 3Havewmnn yraa Cl—
F—H 142° u paccrosunu F—F 2,79 A (npexnonaranocs,

fg{?d((/}%ﬂﬂ) yro yron F—H—F pasen 180°). Ouenxa 3Hepru# amcco-

nHanuH komniexkca cocrasuaa 19,58 kIlx/moab. ITokasa-
m Q. )~ Ha HecTaGHIbHOCTh CTPYKTYp THNA F—Cl...H—F. Pac-
W W @t&gm suepmx&ccounau‘nn Il pasuna 21,95 xJx/monp
Lo
"
o /946, 15w/




‘(6asnc 4—31 T®), uto GAH3KO K SKCHCPHM. BeJHUHHE

(16,338 xIxk/Mosab). Ormeuena obmwast TeHACHUHS K nepe-
OLlEHKEe SHEeprHil B3aHMOJCIHCTBHS 'MOHOMEDOB IIpH pacuye-
Tax B Gasucax 4-31 I'® u kK cHabHOIl ee HeAOOUEHKE B
6asncax OCT-4 I'®d. I[IpoaeMoOHCTPHPOBaHa  CBSi3b 3THX
9(p(HEKTOB C Pa3JAHUHBIM XapaKTePOM HCKAKCHHI KapTHHH
3JCKTPOHHOTO pacnpejie/leHHss B MOHOMCPAX, BHOCHMBIX

orpanHyeHHsiMH 3THX Gasmcos. Buba. 26.
o A. B. 3aituenckuit
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* 109: 179401d Infrared spectra of chlorine fluoride (CIF),

molecular chlorine, and atomic chlorine complexes with

hydrogen chloride in solid argon. Andrews, Lester; Hunt,

Rodney D. (Chewn. Dep., Univ. Virginiux, Charlottesville, VA 22901

USA). J. Chem. Phys. 1988, 89(6), 3502-4 (Eng). Ar mixts. of CIF,

Clz, and Cl atoms were codeposited with Ar/HClat 5 and 12 K. IR

pectra in the HCI stretching region give evidence for the FCI-—HC],

¢lz—HC), and Cl--11Cl H-Yonded complexes. The mol. complexcs

are more stable in the H-bonded than antihydrozen-honded forms as

[[// ~ o evidence for the latter were obed. The CI—HCI radical H-honded
N complex considerably different from. the centrosym. (Cl-H-CY)-

o b
By @

C.A 1388, 189, Lo
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e GF 5 1989

';d'll,U,GQ., MosTopuoe ‘paccmorpeuue M nepecMOTp pe-

70 i 7/[ S'.anaros aas usomepuon cucremst HF — CIF. HF—CIF
7VL b 7 isomeric system revisited and revised / Slanina Zdenék
/! Chem. Phys. Lett.— 1989.— 160, Ne 2— C.  219—

222.— Anura. '

Hesmnupuueckum merogom CCIT MO JIKAO B Ga3sucax,

4-31T®, 4-31Td*, TpexsKCMNOHCHTHOM C BKJ/IOYEHHEM I0-

JIAPH3AUHOHHLX (-LHIl ¢ YYCTOM KOPPEIAUHH 3/CKTPOHOB

MCTOLOM CBSI3aHHOrO MAapHOro (YHKUHOHAJA PaCCUHTAHH

CTaHAapTHHe SHTAJbNMHH M SHTPONHH 00pasoBaHHs AAS’

nsomeproit cucremst HF-CIF u CIF-HF. Hcnoabsopano

V{{ ’ /I ¢ npHOJHKEeHHE JKeCTKOTO "POTaTOpT W TAPMOHHY. OCIUH/JIA-
Topa. B Gasuce 4-31T® nauGosnee craGunen usomep CIF.

-HF, a B ocraneubix Gasncax — HF.CIF, oanako npu mno-
puiwennd T-pet (no 74,6 m 249 K B Gasucax 4-31 TO*.
H TPeXIKCNOHCHTHOM COOTBETCTBCHHO) NPOHCXOAHT 06pa-
uieliie CTaGHJIbHOCTH H30MEpOB. ~_B. JIL. JleGenen '

b /996, W 11
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_/ L RVEL /A
j - 23 B1165.  Mounekyaspuuii komnaeke HF—CIF B ra-

X./99/, ¥ %3

30B0ii (ase. JIpa npefesbHBIX MOAXOAA K €ro TepMOAHHa-
muke. HF—CIF(g) molecular complex: Two limiting
approaches to -its thermodynamics / Slanina Zdengk //.

Thermochim. Acta.— 1991.— 182, Ne 1.— C. 67—75.—
Anra. i

B paMkax noaxojia KeCTKHII pOTaTOp — rapMOHHY. oOC-.
unaastop B uurepsase T-p or 20 ao 1000 K npoananu-:
3HPOBAHA T-pHAasi 3aBHCHMOCTb MapUHaJbHOIl I MOJHOI 3H-
TaJbNHH, 3HTPONMHH M  TEMJIOCMKOCTH * NPH IOCTOSIHHOM
nasa. aas kommiekcos HF-CIF (1) u CIF-HF (II). Kpo-:
Me TOrO, 3TH JKC X-KH OUEHEeHBHl B NPHOJMHIKCHHH CBOGOA-
HOTO BHYTP: BpaluleHHs. B 3ToM cilyyae HCMOJBb30BAaHA pa3-
BHTAasl aBTOPOM palice TCXHHKA NPSIMOTO CYMMHPOBaHHA.
INokasano, uTO IpH OMPEACJCHHBIX YCJOBHAX 00a moxxoaa
MOTYT NpPHBOAMTbL K CYIICCTBCHHBIM OTJHUHAM B  paccuH-
THIBAEMBIX TCpMOAHHAMHY. napamerpax. OcoGoe BHHMamme
yaeJeHO B3aHMONCPEXOAAM H3OMCPHBIX CTPYKTYP NPH pas-
JuunbIX T-pax. ITokaszano, YTO MOPSAMOK OTHOCHT. CTaGHJb-
KoCTH OGOHX H30MCPOB NpH H3MCHCHHH T-PBI MOJXET Me-,
natbes. Bubn._47. . H. H. Cenuens.
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- 119: 279322a Ab initio molecular orbital study of the potential
. . ,encrgy surface for the hydrogen fluoridee e echlorine fluoride
(HF e 0 oCIF) binary complex. De Almeida, Wagner B.; Barker,’
David A.; Hinchliffe, Alan.- (Dep. Quim., ICEx, MG, 30.161"
" ‘Horizonte, Brazil). J. Chem. Phys. 1993, 99(8), 5917-23 (Eng).
“The potential energy surface for the complex between the HF and
. ‘s 415 ;s , CIF monomer units has been mmgrehensn‘ely investigated at the
e f{(,/x/,t JLLCANE  Hartree-Fock self—consistent-field (SCF) level with the 4-31G basty
, T ‘set. Pointwise calen. of a triiidmemiond ll:’rfaeo revealed that several
a0 @ ix stationary points, characterized as min. and max., are present on the
/Lu//l/ﬂ(/f z ‘min, en:) vy path. These structures were further fully optimized at.
/?)ﬁ-"/f}j’,{za, ‘the mrrmted Moller-Plesset second-order perturbation theory
7 ('(//' ? ~AMP2) level of theory employing the 6-31 + G* set. .Zero-point
/4 ¥ rﬂﬁ[(:/ energy corrections were also evaluated, which, together with a
e /’ :/ treatment - of electron correlation, are found to needed for the
correct detn. of the global min. energy structure. -~ . . .

C. A 1999, 114 a &6
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. 119: 211212) Hydrogon fluoridoe e echlorine (HF ¢ e ¢ Cl,),
Bending dynamics of an antihydrogen-bondedévan der Waals
dimer. Stockman, Paul A; Blake, Geoffrey ¢ (Division of
_Chemintry and Chemical Engincering, California Inatitu.c of Technology,
170-25, Pasadena, CA 91126 USA). Chem. Phya. Lett. 1993,
212(3-4), 208-306 (Eng). The Il-bending fundamental of the
HF--Clz complex has been obad. at high resoln. near 33 cm-!, yielding
a vibrational energy sepn. and rotational and nuclear quadrupole
t coupling conata. From thene, eata. of the van der Waala stretching
). 9/ 774y an 2-bending frequencies are made, and a quartic-quadratic
( }/ { 7ﬂﬂ/’) tential is fit to the data, with a barrier of 48 cm-! to the linear
T ~F---CI-Cl conformation. HF-Clz ia decidedly quasilinear, and the
oo consequences of the flat fur bending coordinate are discussed as they:
relate to the intcrs)(remtion of recent photo-initiated bimol. reactions:
HXoY2=X+Yr= Y+Y. e e

. $

C.#H. 1995 19, N 2O
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gt 187759m An ab initio calculation of the energetics for the
+ HCl — HOF + Cl reaction. Francisco, Joseph S. (Jet
PO “iion Lab., California Inst. Technol., Pasadena, CA 91109
. Mol. Phys. 1994, 82(4), 831-3 (Eng). By using ab-initio
'(bod" reaction energetics were calcd. for the reactions HO + HCl
+ Cl and FO + HCl — HOF + CL At the QCISD(T)/(6-311 -

<+ G(3df, 3pd)) level of theory, the heats of reaction were estd. as
¢ 7 and +12.1 kJ mol-! resp. The activation barrier for the HO +
gl reaction at 298 K was estd. as 4.6 kJ mol-l. This result
ﬂ,.ﬁmatu the exptl. results by 2.6 kJ mol-t. The FO + HCl
paction was predicted to have an activation barrier of 54.8 + 8 kJ
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127: 9332h Theoretical studies on the H,0-CIF complex. Chan-

dra, A. K.; Nguyen, Minh.Tho (Laboratory of Quantum Chemistry,

2 . Department of Chemistry, University of Leuven,-Celestijnenlaan 200F,

' ) _.B-3001 Louvain, Belg.). Chem. Phys. Lett. 1997, 268(5,6), 321-324’
m (} 4 [z [Z‘é'/ (Eng), Elsevier. Geometry optimizations at the MP2 level with 6-31++G-
f / Vi3 - (d,p) basis functions and single—point calcns. at the QCISD(T) level with:

6—31++G(3df,2p) basis functions have been carried out to det. the!

9
?//"[M/Léééé structures a.nd_binding energies of the complexes of the mols. H,0 and
1/ / [L - CIF. The binding energy of the most stable complex is found to be 4.05
il keal/mol at the QCISD(T) level of theory. .

e

£ 41997, J2% wt®
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127: 3125608 Strong and isotope selective effects of the AK =%3
interaction in the ground state and in the vs infrared bands of
four isotopomers of FC10;. Meguellati, F.; Graner, G.; Burczyk, K;
Burger, H.; Pawelke, G.; Pracna, P. (Laboratoire de Physique Molecu-
laire et Applications, Universite Paris—Sud, F-91405 Orsay, Fr.). J.
Mol. Spectrosc. 1997, 184(2), 371-384 (Eng), Academic. The IR spectra
of monoisotopic samples of the 337Cl and 1¢180 isotopomers of FClO;-
were recorded in the region of the v; fundamental with a resoln. of ~3 x
10-3 em~1. Several thousand lines were assigned in each species and
ground state mol. parameters were detd. or improved through the use
of ground state combination differences. An agreement between the
ground state parameters of the four isotopomers requires a AK = 3,
interaction with an off-diagonal € term introduced. The main perturba-
tion in the v3 = 1 state is due to a AK = 3 interaction which has very"
strong effects because levels differing by 3 units in K can be unusually
close. For F35Cl180; and F37Cl 180,, the effects are largest for kl = -23
and —26 and give rise to perturbation—allowed transitions. For F35C] .
160, and F37Cl 160,, the kl = =5 and —8 levels are closest and no-
perturbation—allowed transition could be assigned. Two different interac-
tion terms, called € and d, can be defined for such interactions in a
degenerate vibrational state. For the 1st time, they were both detd.
significantly and simultaneously for all four isotopomers. They adopt
values almost independent of 33CI27Cl substitution and consistent in the
160/180 substitution, in spite of very different resonance effects. The
axial rotational consts. A, also were detd. with high accuracy.
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F: Cl-(HF)n
P:3
135:24921 Ab initie calculations of CI-(HF)n, n < 6 clusters.
Firsov, D. A.; Granovskii, A. A.; Nemukhin, A. V. Mosk. Gos. Univ.,
Moscow, Russia. Jzv. Akad. Nauk, Ser. Fiz. (2000), 64(8), 1499-1501.
in Russian.

The authors studied the equil. structures of isomers of Cl-
(HF)n clusters using MP2/6-311+G** method (GAMESS). Data are
presented on geometries, charge densities, and HOMO-LUMO gaps.
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135: 217760k Pre-reactive complexes in mixtures of water vapor

with halogens: characterization of H;0-CIF and H,O-F; by a:

combination of rotational spectroscopy and Ab initio calculations.

. £00 +. Cotti, Gina; Evans, Christopher M.; Holloway, John -

H.; Kisiel, Zbigniew; Legon, Anthony C.; Thumwood, Jennifer M. A

(School of Chemistry, University of Exeter, Exeter, UK EX4 4QD).

) Chem.——Eur. J. 2001, 7(11), 2295—-2305 (Eng), Wiley—-VCH Verlag
GmbH. Complexes H,O~CIF and H,0~F, were detected by their ground—

W state rotational spectra in mixts. of H,0 vapor with Cl monofluoride and

‘ difluorine, resp. A fast—mixing nozzle was used in conjunction with a

< pulsed—jet, Fourier—transform microwave spectrometer to preclude the
Jyvigorous chem. reaction that these dihalogen species undergo with H,0,

- } /The ground-—state spectra of seven isotopomers (H2160-35CIF, H,160-37.

) CIF, H,'80~35CIF, D,160~35CIF, D,160~37CIF, HDO-35CIF and HDO-37.

CIF) of the CIF complex and five isotopomers (H0~F,, H,180~F,,

LN (DB - @ 4
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D,0-F,, D;180~F; and HDO-F,) of the F, complex were analyzed to
yield rotational consts., quartic centrifugal distortion consts. and nuclear
hyperfine coupling consts. These spectroscopic consts. were interpreted
. with the aid of simple models of the complexes to give effective geometries
and intermol. stretching force consts. Isotopic substitution showed that
in each complex the H,0 mol. acts as the electron donor and either CIF
or F; acts as the electron acceptor, with nuclei in the order H,O=CIF or
H,0=F,. For H,O-CIF, the angle ¢ between the bisector of the HOH
angle and the O~Cl.internuclear line has the value 58.9(16)°, while the
. distance r(O-Cl) = 2.6081(23) A. The corresponding quantities for
H,0-F, are ¢ = 48.5(21)° and r(O~F,) = 2.7480(27) A, where F, indicates
the inner F atom. The potential energy V(¢) as a function of the angle
@ was obtained from ab initio calcns. at the aug—cc—pVDZ/MP2 level of
theory for each complex by carrying out geometry optimizations at fixed
values of @ in the range +80°. The global min. corresponded to a complex
of C, symmetry with a pyramidal configuration at O in each. The func-
" tion V(@) was of the double—min. type in each case with equil. values ¢,
= +55.8° and +40.5° for H,O-CIF and H,0~F,, resp. The barrier at the
planar Cp, conformation was Vo = 174 cm~! for HO~CIF and 7 cm~1
for H,0=F,. -For the latter complex, the zero—point energy level lies
above the top of the barrier. A





