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E'Fa OKa. 7., Moeeno Y.

ey, Proc. in‘bejw W Jest.
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(c3i0), Ypp- |
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Eiai.j >0 BE-N) - Fs
IR DL, NSNS SNCNP e . S B T P
S 3: ~7U7 7. Force-constant calculations. V. In-plane vibrations of chlo-:
i . i rine trifluoride, CIFs. D. A.Long and D. T. L. Jones (Univ.; -
W{jm - -~ ~Coll,, Swansea, Wales).  Trans. Faraday Soc. 59, 273-5(1963); "
T 1 ~cf; CA 58, 13313a; 59, 3434g. A 4-const. Urey-Bradley-Sim-. =
: lu)- To Ty ¢ -anouti force field was detd. from the 5 observed in-plane fre- -
: ‘ CK")‘J\'“"‘('M_ _quencies for CIF; by using a computer program. The observed:
: i) & | . | frequencies were_n, 751; vz, 528; v, 326; wi, 703; and »s, 434;
S )e.

cm.—! These are unambiguously assigned tocharacteristic group:

_.vibrations. Two of the CI-F bonds are longer than the 3rd, and- --
the ratio of the U.-B.-S. consts. for the 2 types of bonds are in-

_versely proportional to the 6th power of the bond lengths.<=- ..

i e = i e e

craae g




: s 17 B95. mec.ncuun CHJIOBBIX nocrommux ‘lacn, 5 1053
: * Inockne KoneGanusa tpudropuaa xaopa ClF;. Long D. A '
g . Jones D. T. L. Force constant calculatlons“P'EF't‘S‘rﬁz-""
~ plane vibrations of chlorine trifluoride CIF;. «Trans. Fa-. \
raday Soc.», 1963, 59, Ne 2, 273—275 (aura.)
~ Iaunble no AsuHaM cBsi3eif, BaJICHTHBIM YrJaM I qacro- ‘Q
GQ/{: ‘ tam CIF; ncnosnb3oBansl AJst BBIUHCJAEHHST O CHJIOBHIX no- A
:) crosuueix B cucreme IOpu—Bpennn—Cumanoyti. ITo atum! -
CHJIOBBLIM TOCTOSIHHBIM ONpeaeseHsl 6 CHJOBBLIX MOCTOSIHIBIX | ’
‘!! . % B BaJeHTHO-CHJIOBOIT ciicteMe, Ha ocHoBanuu pacuera cme-: \ S
IOOAR_ WeHHiT aTOMOB B JEKAapTOBHIX KOOPAHHATAX yacroTa; -
3 751 cu—! oTHecena K BaJ. .KOJI. KOPOTKOIil CBSI3H Cl~—F(
) Vbcif . . -528 cm~!—K CcHMM. Bal KoJ. JABYX JPYFHX cBsi3eil,
’ 326 cy~!—x cumm. ped. kon yraa FCIF, 703 cu~!—ki
,ACHMM. BaJ. KOJ. AJAHHHBIX cBsizeit n 433 cu~!—x ned.|
C - kon. FCIF. Boluncaeno Takke pacnpeiesenie, motenunans-: _\
. . - Hoift 3HeprHH MO CBA3fAM Il YrJaM B KaXXJOM HODMaJbHOM
1 ; koneGannu. Yactb 4_cm, P)KXum, 1964, 75234. M Konﬂep

o . k r
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V3,U.90 Pacqer "CHJIOBLIX  MOCTOSIHHBIX, Y. 5. ﬂ.nocxue
xoneGanus TpHdTOpHCTOrO Xa0pa CIFj, Long D. A}
iy Jones D. T. L. Force constant caltulations. Par{ 5. In-i" <
- ‘plane Vibrations of chlorine trifluoride CIF;. «Trans. Fa-!:
-~ ~raday Soc.», 1963, 59, Ne 2, 273—275 (aura.) P
. W3 cnexTpanbHBEIX JaHHBIX paccuHTaHe 4 Ko3d. nmenu-
“d-umn HOpu—DBpauan ans maockux koneGaunit ClFs. Bu-/~ '~

yHCJIeHB TaKKe TOCTOSTHHbIE NMOTEHW. SHEPTHH JJIS MOAeaH <

‘BaJeHTHHX cHJ. JlaHBl HHTepmpeTaus yacTtoT KoseGauuir =~
- 'R pacnlpefieJieHHe NOTEHU. GHEPrHH Mo KoneGanusam. Opua’
e v ssebeeno b —cpgap - Cl—F xopoue ocranabubix. Haiigeno, uto BEeJIHYHHBL [T
. BAEJEHTHBIX IIOCTOSIHHBIX TIDONOPUHOHAJBHE I8 rae r— o
- S T SR §§11: T COOTBeTchylomeu osaan Cl—F. Y. 4 cm. P)Kdus,"

964, 201215, . - . Y. 3upunr
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ce 3 17594, Jedekt muepuwmn. Yacts 111, Hedekt nnepuin’, Igé‘)
: I’;‘ nir(xocxin CTPYKTYpPa HeTHIPEXaTOMHLIX l(\llot{lel;)’-}s QOka.,

~ Lakeshi Morino Yonezo, Inertia defect, Part TII. -

Cuap, nOCT » “Tiiertia défect and planarity of four-atomic  molecules.:
) «J. Molec. Spectrosc:», 1963, 11, Ne5, 349—367 (aurn) . (\

Qg\; \'o\ ,[ais mMonekyn THna Qopmanbreria cocTaBJeHsl MaTpH- - T

L LbI, CBS3LIBAIOLIHE JEKADTOBH KOOPAMHATEI C €CTECTBeHHbI-

MH KoJIeGaTenblbIMI KOOpAHHATaMiL. Uepes JeMenThl 3THX | é’
2

|

’

MaTpHL H (OpMbI KoneGanuii BHPaXKaloTcst MeMEeHTHl MaT- |

' 'pHUBl TOCTOSIHHBIX KODPHOJHCOBAa B3aHMOJEIICTBHSI. Ipuso-;
. .*\ AATCA_Ta6ANUBI CHIQOBBIX MOCTOSTHHLIX mosekysn H,CO, F.CO,: - .
P Cl,CO, Br.CO, CINO;, HCno/lb30BaHHHIX MJIS BHIUHCJICHHA | ‘
. OpM KOJICOaHHI. JITST STHX MOJIEKYJl MOJy4eHbl YHCJCHHEE | 8‘ :

. 3HAYEeHHH BCeX KOPHOJHCOBHIX MOCTOSIHHBIX, l'lpnGmnKeHHueg_Q'
3HaueHHs] KOPHOHCOBHX MOCTOSHNBIX HCMONb30BAHBl - AJIST
: - Beiyncaennst aedekros nnepuun Mosekyn FNO,, CIF;, BrF.
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ConocrabJenie BhuncAcbIX 1 ONHITHBIX 3HAYeHHil 1edeK- .
TOB HHEpIHI MO3BOJsIeT 3aK/MIOUHTDL, YTO BGE HCCE/IOBAH- |
Hule MoJekvabl, kpome CIF;, siBasiioTcst naockuMH., [oayue- .
ud Q-na pas ne£ema HHepLHH MOJIEKYJIbl, oGnafaronueii *
. cummerpHeit C,. ‘Tlo 3roit ¢-e npeaBbIYHCICHEL nedeKThl

unepuun 12 mosekya. Ha ocnoBanun amainsa MHKpPOBOJ-
HOBOrO CMEKTpa HHTPUIXJIODHNA QupeggﬂemiL_n_cg_Am_u.o-_-
crostHibie 3TOro coeanHens.- CooGuwenne 117 cM. PHKXam,
1962, 22B63. ~ : .. M_Kosuep:
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" Determination of the ‘most stable molecular configurations by’
the method of maximum overlap. V. M, Volkoy and M. E.
.Dyatkina.  Zh. Strukt. Khim. 4(5), 728-33(1963). The method '
“of max. overlap was developed for mols. of the type MX;. Over-:
lap matrixes for every mol. configuration allowed by group theory
were formed. Each matrix element took both ¢ and = bonding!
into account. Each matrix was then multiplied byvits transpose,
and the sums of the sq. roots of the resulting matrix elements were
formed. The matrix having the largest sum was taken to corre-!
spond to the most stable configuration. The method was ap-’

plied to CIF; and TeCli. The most stable configuration was the
one of the Jowest symmietry, - George V. Nazaroff |

chl9e oy oy 5

1963



+ |M7B49. Onpenenenne nauGonee YCTOHYHBBIX KOHQHrY- /6]65
c(’ PAUMH MOJNEKYN METONOM MAKCHMAJbHOrO MNEpPeKPHBAHHSA.

‘F; Boakos B. M, Hsatkuuna M. E. oK. crpykryps.—
XHMHH», 1963, 4, Ne 5, 728—733 < 1
. MeTop MaKcHM. TepeKphiBaHHs NpHMeHeH IJs oOmpefe-
e R JeHHus1 HanGosiee yCTOHYHBOI KOH(HIypauuu MoJeKyn Tina
. MX». ITon nanGosee ycroitunBoit Kondurypauueit nonmuma-
smsemsoms—oo pooomcs o @TCS TAKOE PAacrodioKeHie JIMFaHAOB  BOKPYr LEHTPaJbHOro
aToMa, NPH KOTOPOM NepeKphiBaHiie BCeX BAaJEHTHBIX OPGHT
-ommwmmegee=e laToMa M ¢ BaJIEHTHBIMH OpGHTaMu NHraHAoB HauGoapwee.
B kauectBe npuMepa pacCMOTpPeHbl KOHGNIypauum MoJe-
~———~—--——t—=-"|gkyan CIFg u TeCl. Mas CIF; nanGosee ycroituusa T-06- "~ "
) |pasnan xouohrypauus (cummerpus Cay), a paa TeCl, — -
e = = O HGHTYpALHA ¢ ciMMeTpieit Czp, YTO COOTBETCTBYET 3KC-' .
nepuM. AaHHBIM. TToKasaHo, uTO NpH HAXOXAEHHH KOH-
rm e emee = p —oo(hUrypaliil, OTBevalolleii HaHGOJbIIEMY NepeKphIBamitio, A
HEoGXOJMMO paccMaTpupaTh 06f3aTeNbHO O- I N-CBA3N.

. o . PesioMe aBtopos™

. ’ - ;
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Q 22 B536. Monexynnpuéc;cnnonoe'h'é}lé-rp;{(ﬁropxizia XJ0- 'i_q -
pa. Pillai M. G. Krishna Ramaswamy K, Pi- 2

Coism

chai R:“Molecular force Tield Jor chlorine trifluoride.

L

ZAusttal: J. Chem.», 1965, 18, Ne 3, 261—270 (anra.)
4 I1s MoJeKy bl TpH(TOpHAA XJA0pa MPHHATA TPHUTOH. OH-
- ~-- -| TpaMunaJbHas MOJeNb C ABYMsl HeMoJeJeHHLIMH MapaMH
SJEKTPOHOB aTOMa X/10pa B IKBATOPHAJBHBIX MOJOKEHUAX.
- ~-}"DneMeHTH MaTpHUBI KHHEMATHY. KO3()., COOTBETCTBYIOLLlE
3JeKTpPOHaM, 06paIaloTCsT B GECKOHEUHOCTh H BHIYEPKHBAIOT.
————— csl 13 MOJHON MaTpiubl. MoxaHGHUHPOBAHHAS NMOTEHUHA/b- |
nas ¢yukuwist [0pn — Bpennit BK/IOYAET CHJIOBbE MOCTOSIH-
| yible B3aHMOJEICTBIs HeMmoJe/eHHbIX SJIEKTPOHOB € aTOMOM|
-xq0pa. C moMOLUbIO pARa npeoGpa3opanHii 3TH CHJIOBbIE MO-
e ﬁcrommbxe BKJIIOYAIOTCH B CHJIOBBle TOCTOsIHHbBIE €CTeCTBeH-
I ${b1X KO/e6GATeNbHBIX KOOPAHHAT M KOODAHHAT CHMMETpHH,
- f-uMeloWX BHA CAOMKHBIX JHHEHHBIX koMGunaunit. ITo onbit-
'HbIM 3HAYEHHSAM YacTOT OMNpejeseHbl YHCIEHHBIE 3HAUCHH;®
--£'9 CcHIOBLIX MOCTOSHHEIX B KOOPMHATAaX CHMMETpilH, 6 cu-p  TF

| IOBBIX MOCTOSHHBLIX B €CTECTBEHHBIX KOJIeGaTelbHBIX KOOp- 5
. | naunarax u 6 cunopsix noctosuupix ‘$ynkunit I0pin — Bpen-}
!y, HaitleHB! COOTHOIIEHHsST MEXKy CHJIOBHIMH TMOCTOSHHBIMA

{iB3aMMOJENCTBIS HEMOAGAGHHbIX NAp SJIEKTPOHOD MeXAy[

9

!l"
|




m QQ/? 10 I%1.210? k}mg‘lfﬁuiﬁﬁdé cHJa0Boe noJe TpHdTopHaa X0~ /96’;
4 " ‘pa, Pillai.M._G.Krishna,_Ra maswamy K., Pi-._ .
Vé? 2) _:%T;ai R. Molecular force fie]dRTS,r‘ chlorine ftrifluoride.
T——".¢Aistral. J. Chem.», 1965, 18, Ne 3, 261—270 (amra.)
st Monekyan TpndrTopuaa xJopa mpHHATA TPHIOHAND-
Hast OunIpamuua’bHasi MOZeNb C JBYMS HEMOeseHHbIMiL
(l n % napami asnektponon atoma Cl B 3KBAaTOpHAJBHBEIX MOJOKe-

\

HiISIX. DJeMENHTH MaTPHLBLI KHHeMaTHu. Ko3d., COOTBETCTBY-
foute 3/1CKTPoHaM, 00palaioTest B 6eCKOHEUHOCTb H BhIuep-
KHBAIOTCA H3 MOJHOIT Matpuubl. Moanduuuposannasg no-
TeHU. ¢-uns IOpin — Bpaani BKmoyaeT CHJIOBLIE MOCTOSIHA
Hble  B3alIMOJENCTBHST  HErOANEHHBIX  JEKTPOHOB ¢ =
atomom Cl. C nomomnlo psixa npeoGpasosaHuit 3T cio-
Bble MOCTOSIHHBIE BKJIOYAIOTCS B CHJIOBHIE IMOCTOSIHHbBIE ecTe-
CTBEHHBIX KOJICOATEeNbHBIX KOOPAHHAT H KOOPMHHAT CHMMeT-
piit, MMEIOUIIX DHA CJOKHBIX JIHHEHBIX KoMOunauuit, ITo .

¢

L

v,

’

Y[98 103



)

OMBITHBIM 3HaUENNAM yacToT onpefeniendbl YiiCJAeHHbie 3Ha-

. ‘yennss 9 CHJIOBLIX INMOCTOSIHHBIX B KoopAHHaTax CHMMETpI,

6 ciosbix moctosuubx B €CTEeCTBEHHBIX KOJIe6aTebHBIX
Koopannarax i 6 CHIOBBIX NOCTOSTHHBIX G- IOpa — Bpaa-
s, Haitnenst COOTHOIIEH NS MEXK Y CHJOBBIMIH MOCTOSTHHBIMII
DB3aNMOACICTBHS HeMoAeACHNLIX Nap 3JIEKTPOHOB MEXAy co-
.Goit 11 ¢ aaeKTpomaMH CBsI3L, IMonyuenuste Bemuuubl corna-
CYIOTCSI € BBIYHCACHHLIMII HA OCHOBAHHH BO/IOPOJH0-3/1eK-
“TPOHHOIT moTeHw. -1, OtrankuBatenbuele B3ammopeiict-
BIIST MCXKAY IKBATOPHANBLHBLIMII NapaMil 3JIEKTPONOB CBA3H
oyeHb MaJks. M. Kosuep

@



75 .10 0102. . daékrponuoc Cfpééiilié'Tpli(bTopxlna'“x.ﬁ'opa':(
m F npudaHxKeHnsli camocoraacosanustii MO JIKAO-pacuer.
3 ! +Manne Rolf. The electronic structure of chlorine trif-!
“luoride:” an_ approximate MO-LCAO-SCF  calculation.|
s —— o mmm - ===~ «Theoret. chim. Acta», 1966, 6, Ne 4, 312—319 (aura;r— "
‘pes. neM., GppaHi.) &

s : B pamkax Merona camocoraacoannbix MO JIKAO pac-]

QW. cyHTaNno 3JeKTpoHHoe crpoenie Mosexvan ClF. B Gasmce,'

,OGPBBOBQHI{O.\X H3.caMoCOoIIacoBaHHBIX (.I)‘HHI"I OCHOBHBLIX CO-.

'o
- P ) i
auf,om CTOSTHIIT ATOMOB, YUHTHIBAMICh TOJBKO S- M p-Bajentimie!

opGirai.: PacueTs! GbuIi nposedennt Aas 12 MAOCKHX Ko

20— ¢urypaunit cummerpin Ca o, TAe NPH  NOCTOSHHON  JJHHE, A
s i G~ ‘peex_cpaseit CI—F (3,123 _ar. ex) Banentuble. vrai™
——— ‘—, » 13
B

@967 10

_." . . "



(ay=a>=a) meuamico oT 60° o 120°. MumiMyM 3HEPriif;
'MOJIEKYJIbl Hafigen npu tg=79,2° B TO BpeMsl KaKk NpH CHM-|~
‘MetpuuHoit Koupurypauun (Dsp, a=120°) sueprus Bblile;
‘na 0,35030 ar. ex. Paccunrannoe suauemic aedopmauion- #
‘HOIT CHJIOBOIT MOCTOSiHHOMN To=2,5 MJ#/A (omelTHBIE 3HAaue-
HIa 0p=87,0° I To=0,69 m0H[A). 3accacHHOCTI MepPeKpbI-|’
'BaHNs NCYYBCTBUTEJBHE! K BeJIIYHHE G i YKa3bBaloT Hai
j3aMeTIOe CMEIUEHHe JIEKTPOHHOIT MJIOTHOCTIE K aToMaM F.
1ApTop Bakaiouaer, uto pkaiouctie 3d-opGur atoma Cl ne’
‘CyLIeCTBEHIO JUIsl ONpefeseHiist BaJeHTHBIX YIJoB B MoJje-,
:Kyae CIFs, OAHAKO A/ TOUHBIX PaCueToB APYTHX XapakTe-!
'PHCTHK, B OCOGEHMOCTH 3/IeKTPOHIOTO CMEKTPa, JKelaTeJbHo|
pacupeniie op6uranbioro Gasica. E. M. Illycroposnt,

¢

{’) ' | ,>N\\\‘\.V



F ' '
7 , | (964
20 538.  dnekrponnoe cTpoenie TpuTOpHAA  XJ0pa:
acuer B npnémkennn MO-JIKAO-CCIl. Manne Rolf.
The electronic structure of chlorine trifluoride: am appro-
z\imate I\g(%—LCJI\\O—SCF calct(xlation. «Theoret. chim.
S ) Acta», 1966, 6, Ne 4, 312—319 " (aurJs.; pes. nem., anu.
e " B pamkax meroxa MO-JIKAO-CCII paccqurauo¢p3nex)-;
.Tpomioe ctpoene monekyas, ClF;. B 6asiice, oGpasoan-; -
yom 13 CCIT-pyHKIGLT OCHOBHBIX COCTOSIHHIT aTOMOB, Yuli-|
TLIBAJICh TOJbKO S- M p-Bajenthble OpOHTHEL ~Pacuersr;
Oblan mposedelibl MJst 12 naockux Kougurypauit cHMMer-:
piit Cap, TAE NpH TOCTOSNHNOI ‘AJTHIIE BeeX csi3eil Cl—F|
(3,123 aT. en.) pafentible Yrabl (Cqj=02=0t) MeHsUIICH 0Ty
‘60 no 120°. MumuMyM 3Heprii MOJeKyabl nailien npi iy
\ 20=79,2°, B TO BpeMsl KaK Tpi CHMMeTpHunoii xondurypa-’

:
~

2

r'y
1190 - A0



‘mn (Dap, d;IQO"")"':‘-')jxep—r}x-ﬁ Bhiwe Ha 0,35050 ar. ex. Pac.

‘CYHTanHOoe 3HauenHe necdopn v i1 ocro;muo;'x,’
T0=2,5 MOUAJA" (onbiTHBle 3HAueHIs Qo=87,0° u Tp=":

i=0,69 sdun/A). Tonynsuny nepexpuizanis HEUYBCTBHTEID>- |
bl K BesnuHie o jp YKa3bIBalOT Ha 3aMeTHoe cuellenite |
‘SJIEKTPOHHOII MJIOTHOCTH K. aTOMaM F. AsTop 3aKJIIoYaer, yTo |
BKJIIovenne 3d-op6ur atoma Cl ne CyLIECTBEHHO AJS ompe- |
HeJIeHNsT BaNeNTHBIX YIJIOB B. Moaekyne CIF3, omnako ans |
TOUHDLIX  DAcueToB NpYriX XapaKTepHCTHK, B ocoGennocri |
SJIEKTPOHHOTO CNEKTpa, JKeaTebio paciuspenye op6uTAab- |
loro_Gastica. : E. M. Ilycroposny |




6%/2] /@"ﬂ/éﬂﬁy /966
Lilben B, Nagarajun £,

P ;g /)/7“4”3‘ Chem., 1966,
NI-4, I13=1%6.
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; "769098t The e]ectromc 'structure of chlorine tnﬂuonde An 4
‘approximate M.O0.-L.C.A.0.-S.C.F. calculation.’ Rolf Manne:

L= S

:(Univ. of Florida, Gainesville). Theor. Chim. Acla 6(4),312=19"
___(1966) (Eng). Calens. were performed on CIF; using an:
~approxn. scheme previously developed (CA 66, 32051w). Only; ~
‘valence shell s and p orbitals are used in the basis. The T-shaped

‘nuclear configuration can be satisfactorily explained without the ™
use of Cl 3d orbitals. The caled. charge distribution is similar,

‘to that postulated by the Gillespie and Nyholm model (CA 52, ——
'5181d) but with excess electronic charge on the F atoms. "6‘

references S RCTC —
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©744294g Quadrupole coupling constants in chlorine trifluoride |
' and bromine trifluoride. L. C. Gupta (Tata Inst. Fundamental

- Res., Bombay). Ind-JrPuieAPplPhys. 5(10), 437-8(1967) l
. (Eng). The quadrupole coupling consts. of #Cl in CIF; and of
, ™Br in BrF; have been analyzed in terms of valence Gond struc-

i ture of The mols. by using the Townes and Dailey theory. The
“ionic character of CI-F bond in CIF; is 0.37 and that of Br—F
“bond in BrF; is 0.49. RCXZ
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[1970

Ow.@/y, Sﬁ% S.;

W 3. et Speee Tom Phys®

19t9, 5 ,)‘V:S’-V; 309-1%.

uMass speetia ...
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ys.-Chim., C.E.N. Saclay, Gif-sur-Yvette, Fr.). .
Miner. 1970, 7(6), 1069-86 (Fr). Anal. of the laser excited

Raman spectra of CIF; and BrFyat room temp. to —120° indicate .
that dimers are.present in the ligs., and that CIF; has a solid

e ((/,-;7_‘ phase which exists at —75 to —82° and which is intermediate

in form between the liq. phase and the low temp. phase (<—82°). -

( 8[{- 77118056 ‘Laser-Raman spectroscopy applied to the structural -
’ .5__m‘v gation of chlorine trifluoride and bromine trifluoride.! __
Drifford, Maurice; Martin, Dominique; Bougon, Roland (Dep. |

C, point symmetry in a Ci, space group. The low-temp. phases:
are orthorhombic with Z = 4. The low-temp. CIF; unit cell con- ;

‘ (01,) Gy The intermediate phase has 2 mols. per unit cell; each mol. has

tains 2 dimers which interact very weakly; CIF; has C;, point !

symmetry in a Dy space group. No intermediate phase and no !

" dimerization was obsd. in solid BrF; (<+48°) which has C,

---—= point symmetry in a Cz, space group as previously detd. from .

- crystallographic data by R. D. Burbank (1957). FBJF .

, .

AT R 4q.




1 6Il403 . MpumeHenne, nasepuoit CIEKTPOCKOMHH "KomGu-!
{2LHOHHOTO paccesHust ANst uayuenns crpykrypst CIF; !
BrF;. Drifford Maurice, Martin Domrm"q‘ue,‘
__BoUgom ROotand Sp ecirscopie ‘Raman-laser “appliquée;——
=y Tetudestrirctirale’ de CIF; et ‘BrFs. «Rev. chim. minér.»,}
__:1970, 7, Ne 6, 1069—1086 (¢dpanw.; pes. auri., ucm., uem)
I/iccnenonanbx cnektpbt koM6. pac. CIF; (I) u BrF; (ll)
B TBCPAOM If JKHJIKOM COCTOSINSIX B HITCpBANE T-p OT KOM-
natioit no —120° C. IToxasauo, uto B MuAKONl (ase 1 1 11} i
__'CyuIeCTBYIOT B BIJC MHMepHBIX accounaros.’ B TBCp}lOM-ﬁJ
‘cocrosinui cnexktp II coryacyercs ¢ CHMMETPHCIT MOJICKYIbl
__.Cs B npocrpaHCTBenHOil rpynne Cov.. Idns 1 B unTepna’e:
T-p —75°+—82° C cyuiectnyer npoMeyTounas hasa, Kpi-
_crannorpa(plm ¢dopMa xoTtopoit o6Gcyxnaercs. Ilpu: nans-
‘nefieM TOHIMKeHHH T-pbl I mepexomnt B KpiucTasiorpa- .
__Guu. gopmy ¢ cimMerpHeit Monexkya Cz, B NPOCTPAHCTBCH-
yoit rpynne Dyn. TIpuBefeHE! CEKTpLl 1” TaGJHUBI YaCTOT. |
__TlonpoGno o6cyAaeTcst OTHCCCHHE MOJIOC K THIAM H Knac-

’??‘
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970
al % ) 'Clig(m)jx{ Nonempirical variant of the method of zero differen-

e o+ tial “overlapping of MO LCAO" [developed by Santry-Segal-
cwb Pople] for calculating polyatomic molecules, Klimenko, N. M.;
o+ Dyatkina, M. E. (Mosk. Inst. Tonkoi Khim=~Tekhnol. 'im.:

M Lomonosova, Moscow, USSR). Zh. Strukt. Khim. 1970, 11(3),:
4 567-70 (Russ). In the suggested variant of zero differential

W. - overlap for polyat. mols. ABC..., all matrix elements, except!
- Haxbg, are calcd. nonempirically. Matrix Haabg for each at.!
6 pair is obtained from the corresponding fragments AB, AC,...:

by the scheme of complete neglect of diat. differentjal overlap. |

. W. It was possible to obtain uniclectron levels of diat. mols. with an’

error of <0.03 by using only a single value of the resonance!

3 integral ap which is common to all AO. Thus the values ob-!

m tained for fci-r and Br_r may be used for the calen. of mol. ClF,,;

ClFe+, CIFy*, CIF,=, CIFs”, etc., since the interradi distance;

Rci-F 1 an analogous series ¢ nges little. * GBJR |
\M%——M_‘

—_ .. |

Oangecis
C. A /97073 /¢
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Vi .; Vasini, E. J.; Mackawa, T Motlto; M C.!
(D mf@hcnﬁﬂnﬂﬂmmchnuwillchwm)ri norg.!
Nucl. Chem. Lett. 1970, 6(8), 701-2 (Eng). The synthesis of the:
.1st neutral free radical contg. solely Cl and F, the CIF. radical, is

reported.” This species was prepd. by photolyzing (28004200 A)]

e mixts. of CIF:F,:Ar or CIF:F2: Ny (typical ratios of 1:10:100.0r :

v 1:5:300), on a CsI window cooled to 15°K. Photolysis results in |

the appearance of the strongest ir band of CIF; (v at ~665 cm™

in the matrix) and a band at 575 cm ™! (N2 matrix; in A the corre- ;
kponding band is obsd. at 570 cm™!). Warmup of the sample
[ bove 30°K causes a gradual decrease of the 3 bands accompanied

Cﬂ/{: ; (114{#21% Chilorine difiuoride free radical. Mamantov, Glebj—
. 3'— ¢ T D.G
e

by a concurrent growth in the absorbance of the 665 cm=! ;
(due to CIF;). At ~50°K the 575 cm™ band disap[c)zzllrs Bﬁﬁ
pletely. The decay of CIF; at higher temps. can be explained by
reaction with F to give CIF; or the disproportionation of CIF, to!

peCond ClF___ Peter Coad _!

|
1

i —
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w___ 18 B216. Hudpaxpacublit CrnekTp H CNEKTP KOMOHHALHOH-’

2 / L HOro paccesiHust CIFs n BrFa.SeligH..ClaassenH.H,! )

= 3’ Zelesy Holloway J. T Inffared and Raman spectra ol SIF3——-
and BrFa. <J. Chem. Phys.», 1970, 52,” Ne 7, 3517—3521

(aura.) . :
. Tloayuensl HK-cnekTpH (naunnas ¢ ~70 ca~!) H cnexTps ,

Rt ~--- -—{——— KP CIF; u BrFs B ras. COCTOAHIIH. Crnextpst KP Bo36y:kna- - —-—
. much auuneit A=>5145 A aproHoBOro Jiasepa MOLUIHOCTBIO

Y :0bserH pemcrpnponamlcy|(boroanexrplmec1m C HCMO.Jb30- | ——-
e~ “;L

W panieM cxeMbl cugTa (GOTOHOB, B CIEKTpax KP Bbinoanenst |
SR /- =~ nonspu3all. H3MepeHHs. Ipon3pefieHo OTHeceHHe Hab0aCH-

! HBIX UACTOT K PA3JHUHBIM THOAM KoJC6aHHIT, MONEKYyaaM |
v \]_._A._. — | mpumucana CHMMeTPpiis Cyp, MOMNMOCHMM. KOJEOaHHS HMCIOT -——

yacrotht 752,1 ca—1, 529,3 cn~t 398 cu—! pas CIFy ‘u!
675 ca~!, 552_ca~! n_242 cyu~! nns BrFs. A, BoGpos

S B

I S i e s

=Ty v
Ay R |
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S TR0

<116279p~ Infrared and Raman spectra of CIF; and BrF;. ——
Selig, Henry; Claassen, Howard H.; Hollowa . H. (Chem.
mmm—mnm—rﬁiw - J. Chent. Phys. 1970, —
52(7), 3517-21 (Eng). The ir and Raman spectra of the inter-.
‘halogens CIF; and BrF; have been studied in the vapor phase.———
Frequencies for the ¥~findamental vibrations of each mol. have
‘been assigned based on Ci, symmetry. For CIF; the frequencies.
are 752.1, 529.3, and 328 (a1); 702 and 442 (b1); and 328 (b2):
.em-1. Tor BrF; they are 675, 552, and 242 (a1); 612 and 350 __
(b): and 242 (ba)em™. . RCJQ
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7 1380.

HK-cnextpsi  CIF;, BrFa " BrFs, usonuponau-

)ux B MatpHuax. Mexanusm- gTopHoro o6mMeHa B KHAKHX '

CIFs, BrF3, SFy. Frey I
CATiibury A.
“ispectra of G 1solaf'd “CIF;,
_exchange mechanism - of lxqmd CIF;,
“"«J. Chem. Phys.»,

_Richard L.,

1971,

Raymond A

, Ne 1

Redin
L Khidir.
“Tand " BrFs;

Bl'Fa, )

tont—0

n raredi
fluorine - -
and SF4.‘
, 344—355 (amra)

[Moayyenn HK- cneKprl nomomemm CIF;, BrF,, BrFs,

OJTIlpOBaHHle

B MaTpuiax u3 Ar, Ne, N:

B, 0671aCTH r——~

800——33 cu~1. OGHapyKeHH TNOJIOCH NOTJIOMIeNHs], COoTneT- !

cmyloume BCG\T g

HIAMEHTANbLHBIM KOJEGaHHAM MOJeKy., "
efiife asMepos. MyJbThINE

as CTPYKTypa:

noJioc 06bsCHeHa H30TOMHBIMIL 3ddeKTaMi_H |_CyWecTBoBa- ——

X




,.,.,.-__ e $ o= @ 3 S R ) —— e - - - ' o1y s
HHEM PasiHyYHLIX LeHTpoB 3axpara. Ilposereno cpaBHewie|
Kone6arenbubix cnextpos ClIFs, BrFs, ng§ u 'SF,. Ipenao-|
JKeHbL. TeoMeTpHY. CTPYKTVDHI iiMepoB ( 1F3) 2, (BrFs)s:

"(SFy)> ¢ fiByMs GTOPHBIMH MOCTHKAMH. Ha ocuoBalHil 9THX |
CTPYKTyp“Clle/TaHa TIONBITKA OOBSCHHT MeXaHH3M ¢ropHoro:
00MeHa, Ha6/01aeMoro B KHAKHX CIF;,; BrFs u_SFi. Pac-!.

cunranbl cunosble nocrosumse aas ClF; u BrFs. Bu6a. 24,
t 100 M: JL]

L — : -




b SRR XL . /fgz/
@ p i @6371z) Infrared spectra of matrix-isolated CIF;, BrF,, and
=2 3 ... BrFs; fluorine exchange mechanism of liquid CIF;, BrFy, and| .
| [SE.’ Frey, Raymond_A.; Redington, Richard L.; Aljibury, ]
i | A—1.. Khidir (Dep. Chem., Texas Technol. Univ., Lubbock,: __

z ! jT'é)'c.)'.""J.' Chem. Phys. 1971, 54(1), 344-55 (Eng). The ir]
l. ... .-ispectra of matrix-isolated CIF;, BrFs, and BrFs have been in-;
H vestigated ¢ region from to 33 ciil . fundamentalsi

- have been obsd. in Ar and N» matrices for CIF; and BrF;, whichj

el " are planar T-shaped mols., and most of them in a Ne matrix. The]
: .1.9 lowest-frequency fundamentals, which could not be sepd. in the
| |.gas-phase spectra (H. Selig, H. H. Claassen, and J. H. Holloway, |
1:1970) are clearly visible in the matrix-isolation spectra. Both E

mols. show only small gas-matrix frequency shifts, and multiplet:
.structure for both mols. suspended in Ar matrices may be under-

: stood in terms of isotope and matrix site effects. Several absorp-;
! ltion bands found at low matrix-isolation ratios are attributed to;
dimersand a tentative partial vibrational assignment is presented.’ =

e
v




.

‘Similar dimer structures are assumed for both substances. The:
structure scems best represented with 2 F bridges formed by using’
the long-bond F atoms. The structure is favored by the X-ray:

‘and NMR data. Re-evaluation of the spectra data for SFy, and:

‘comparison with CIF, suggest reversing the literature assign-

~ments of the antisymmetric axial and equatorial S-F stretching.

vibrations for the SF, monomer. Then consistent exptl. agree-

ment betwten the closely related CIF; and SFy mols. ensues and.

‘analogous structures for the matrix-isolated dimers follow.

" Considered as transient lig.-state species, the dimers demonstrate | {
a highly likely F exchange mechanism-involving an intermol.
transfer of the bridging F atoms that can Account for the exchange!

.of nonequiv. F atoms which is obsd. in the liq. state for these

systems. The vibrational frequencies of CIF;, SFy, BrF;, and
‘BrFsare compaWEMrF P
e RCJQ |
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MEXJY BaJIEHTHOI CHJIOBON
‘CBA3H rX—F B PALY HHTepraJoHAHbIX coemuHenuit. Coobuu.

..6B589.  MonekyJsipHOE (HIOBOE TOJE HHTEPraJOHIHBIX
coenunenmii, III.  TpexdTopuctele xmop u 6pom.
maswamy K, Muthusubramanian P. "Molé-

ne and bromine trifluorides. «J. Mol. Struct.», 1971,
No 1—2, 193—196 (aura.)

W3 aut. MaHHBIX U5l 4acTOT KOJEOAHHit I CTPYKTYDHBIX
flapaMeTpPOB BBHIYHCJIEHB  CHJOBble NMOCTOAHHSIE HanGoJee
o6lIero CHJIOBOrO MO H MOAHGHUHDPOBaHiioro  noJas
u_BrF3 (cusmerpus Cop), a
3aTeM CpefnHe AMITHTYAb KOJeGaHHIl, TIOCTOSHHBE LeH-
TPOGEeKHOr0 HCKAXKEHHS H MOCTOSTHHbIE KODPHOMHCOBA B3aH-
sMonelicTBHS 3THX  Moaexysa. Paccmorpena  xoppeasius
TOCTOAHHOIN fx—F W AJHHOM

91

M. P. Amigg
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038 Molecular force field for interhalogen compounds.!

*Ili Chlorine and bromine trifluorides. Rgmaswan?y, K.:
= Muthusubramanian, P. (Dep. Phys., Annamalai Univ., Annama-
‘lainagar,’ India).™J"Mol. Slmct 1971 9(1-2), 193-6 (Eng)

— The X-T axial stretching and equatonal stretching force consts, ===~
i(in mdynes/A), resp., are: CIF; 3.1889, 3.9351; BrF; 3. 2729,! i
-4 0447. For both CIF; and BrF;, the repulswe force consts. in-—-

'crease in the order: f(F'F) < f(eF) < f(eF’) < f(ee), where F’ =
_‘axial F atom, F = "equatorial I atom, ¢ = lone electron pzm-
'I‘he mean square vibrational amplitudes, the rotatxonal distortion L
_consts., and the Coriolis coupling consts. are given for CIF; and " -
" BrF. "The calens. were done by a prevnously described method
(R. and 1 M., 1970-71). < ) !
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CLE, , 9.

D\ 3122. OGoGuiennblii METOA MaKCHMAABHOTO nepexpbl-,
ams. Kvasnicka V., Laurinc V, Hubac I. Ge-:
neralized theory of maximum overlap. «Collect. Czech.
Chem. Communs», 1972, 37, Ne8, 2490—2496 (anra.)

- TlpepaaraeTcss METOJ MOCTpOCHIls ONTHMAJbHEIX TO Nepe-
KpLIBAHHI0  THOPHAHLIX opGuta’eil JJas MOJEKYJ THMa

SMeuco MX,Xg++-Xr, COMEPIKAUIMX OPOHT21H LEHTPAILHOTO aTOMa
M 1t qurangos Xp---Xx. Henoawayercs KPHTEPHIT MaKCiIM.

a,'fm . TepexpbiBanu, peegtennpii  [loammroy.  Byecto o6biutioil
7 CyMAMBI HITENpasoB NEpeKpLBanis NPE1araetcs paceMat--
piBATH CYMMY, COIAEpIKallylo 3TI HHTErpaiul ¢ BecaMl, !
A5 yueTa paanmuns Juranios. B xauecTse mpumcpa mpii-
\tetielliis PA3BUTOrO METONA PAacCMATPHBACTCS PACULT 310-.
aekyant . CIFs, npopefieHtblil 3#TepautonHbIM .\I'?Ta‘no.\f.’“" . .

& 13N . ®
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) %P o1 139503y Interpretation of nuclear quadrupole coupling
s constants of typical interhaloren compounds, chlorine

trifluoride and bromine-trifiuoride. Narain, P; Chandra, S,/
(Phys. Dep., Univ. Allahabad, Al'ahabad, India). Indian oJ.'!
Pure Appl. Phys. 1975, 13(7), 496-7 (Eny). The interpretation |
of nuclear quadrupole coupling consts. of ClF and BrFa was:
g given in terms of various characters of bondS The th&Tygiven

17777 by earlier workers was modiTied and the @=orbital participation '

is an important factor in the hybridization. ;
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Rousson R, , Drifford Mo

‘Infrared and Raman spectra of BrP and

ClF in the condensed phaae. Evidence ':
gn associated state in llquld ClF3. B

'"J. Chem. Phys.", 1975, 62, N. 5, 1806-1811
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Collins John B N uchleyer Paul von R.,
Binkley J. otephen, Pople John A,
Self -cons istent molecular. or'bital methods,
{ YWII. Geometries and binding energies of
: cecond -rov molecules, A comparison of
three bvasis sets. .

"j.Chem, Phy3s, ,1976 64,N 12, 51425151
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o0 (122467 Molecular constunts of ¢hloring and bromino i

/5 ..7("' triffuoride molecules, ‘Chiragnanasnmbandam, P,; linrmmnitlhi! )

C J N. (Dep. Phys,, Pres. Coll,, Madras, India). oJ. Annamalal
Univ,, Part B 1977, 31, 73-84 (Eng). The bond-angle and
bhond-bhond interaction kinetic consts, force consts., mean
vibreational amplitudes .. 208,16 K, teneralized mean squara
amplitudes of hondetd wid nonbonded distances at 298.16 K,
“Coriolis coupling consts., w d centrifugal distortion consts, for
Cll's und Brl's were caled. by using the method of kinetic const.

. (T. and K,, 1975) and the available exptl. structural parameters
/«:{ ”j and vibrational frequencies. —— -
, and vibration
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f Z f‘ 79 A
j 17 B101.  JnekTpoHorpaduyeckoe HccenoBanue Tpu-
¢ropuna xnopa. Msaxwuw H. M, Anpr Man A, B,
Cyxosepxos B. ®, Pomanos T. B, Cnupu-
Aonos B. Il. «5-it Beec. cumnos. no XHMHH Hecopraw,

: ¢ropunos, Inenponerposck, 1978». M., 1978,

I[poseaeno nosTopHOC HCCICIOBaHHC MOJICKY.Ibl TpH(TO-
pHAa Xaopa. DKCMEPHMEHTAAbHBIC 3HAYCHHS CTPYKTY PHBIX
9eCCgliy 0 MAPAMCTPOB rg B CONOCTAB/ICHHH € MHKPOBOJIHOBBIMI nai-
vlldletCicy B St G Phys. 1953, 21 609) 1
%é ¢ 7'-"- AMIIHTYL, KogeGaunit [ takosul: Cl—F 1,699(12), 1,698%,
/ 0,0479(9); Cl—Fa. 1,600(14), 1,598* 0,0505(12); ZF,—
ClI—F 87°39%(27), 87%29"*. Tloayuenusie pe3yabTatl q10-
3BOJISOT CICJATh BLIBOJ, 4TO MOMCKY/a TPHMTOPHAA Xio-
pa umeer uCkaxennyio T-o0pasuyio Koudurypaumio {cHm-
meTpust Cap). IlpHcyTcTBHE © OGBEMHCTBIX HETIOIeACH b X
- Tap B TPHrOHAJbHO-GHNHPAMHIAABHON BaJCHTHOI oGo.10y-
KC OUCBHINHO NPHBOJHT K OTKJIOHCHHIO OT HACANABHHIX 3ya-
ueHHil NPaBHILHBLIX CTPYKTYP. B mosexy.te CIF; peabhui
BAJMCHTHBI YIOJ MCHbUIC COOTB-LIECTO HACAJIBHOTO 3Haue-
mus  180°, Astopedepar
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92: 50843x Mass-spectrometric study of electron impact
ionization of chlorine trifluoride and its decomposition
products. Dudin, A. V.; Gorokhov, L. N.; Baluev, A. V. (Inst.
Nov. Khim. Probl,, Chernogolovka, USSR). Izv. Akad. Nauk
SSSR, Ser. Khim. 1979, {(11), 2408-14 (Russ). The ionization
of the mols. ClI's, CIF,, and CIF with formation of pos. and neg.
ions was studied. The appearance potentials and excess kinetic
energies of the ions were measured. The bond energies of
F2CI-F and FCI-F, the atomization energy of CIF2, and the heat
of formation of CIF2 were calcd. A lower limit of the electron
affinity of the CIF mol. was caled. .
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Salai Yoshiko etad.
Int. . Quantum Chem
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4 b41. TeoperHueckoe  HCCJAEAOBAHHE SJEKTPOHHOTO
CTPOEHHSt KOMILIEKCHBIX (TOPHAOB FanoreHos M MHEPTHHIX
rasop. CMoasnp A. E, Tyues I JL «12-it Mennenees.
che3n mo o0ul. M TPHKJI. XHMHH, Ped). Aoka1. H coo0uL.
‘Ne 3». M., 1981, 126 i ‘

- C noMOUIbIO JAHCKpETHO-BapHaUHOHIOro — MCTOXA Xa-
L (IIBM-X.) B 6asiice YHCJCHHBIX X®-hyHKIHE BHNOMHEHH
) pacueTs TOTCHIHAJIOB nwounzamnu  (ITM)  KOMIJICKCHHX

_()TOPHAOB TaJIOreHOB 3 HHEPTHBIX rason CIF,, CIFs, BrF;,
BrFs, XcF,, XeF;, XeF. IlepecMOTpeHO OTHECEHHE TOMOC
CHEKTPOD. T10KA3aH0, 410 HEeSMIHPHY. PacuerH ¢bTOpHIOB

X. /954, /5w ®




me Bceraa NPHBOAAT K = NMPaBHAbHOA  MOCIEN0Ba-,
rempuoctit 114, B To Bpems kKak JIBM-Xq pacuerhl CcBO-
6oaup oT 3Toro Hepocrartka. ITorpewrHocTb B onpeseIeHHH.
U cocraBaser He Gogee 0,7 3B. Hcnosb3opanue BMECTO
-6a3nca YHCJIEHHBIX X®-dpynxkunit ABYXIKCNOUCHTHOTO 6a-
‘sHca ¢ BKJouenneM nd-AO yMeHbluaeT IOTPEWIHOCTh A0
0,2—0,4 3B. ‘Pacunpenne Gaslca He H3MEHACT nopsiaxka
yposneit. O6cyxaeHbl 3(peKThl BIHANHA 6a3mnca, yuera
‘pakantHux AO H Ap. AeTadH METOAHKH. Tlo . pesioMe.
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' 16 B35. DseKTpOHHAs CTPYKTYPa M CBA3WBaHKe B Mo-
iekyae CIF,. - HeaMnHPHYECKHIt pacueT OrPaHHYEHHBIM Me-
Topom Xaprpu—®Poka B mmpokom Gasuce. Electronic
structure and bonding in the CIF; molecule. An exten-:
sive RHF—ab initio study. Gropen O., Wisloff-
Nilssen E. «J. Mol. Struct.», 1982, 88, Ne 3-4, Suppl.:
<«Theochems, 5, Ne 3-4, 243—248 (auru.) :

OrpanuyeHHBIM MeTOLOM XapTtpu — doxka (OX®) pac-

) AL/]-, cuntana monexyna CIFs. Henombsosan Gasiic
//(’CW J opGutasneit  (14s10p1d/10s6pld), crpynnnpoagexl{};iisglmg

) [7s5pl1d/5s3pld], T. e. B Gonee WHPOKHIT  Ga3uc, wyey p
) . onyGaHKOBaHHEIX paHee pacueTax 3Toii MOJeKy.bl, ITony-

J

X. /983, /9, ~v/6 ®



yeHHble reoMeTphy. mapameTpel Mosekyan CIF; xopowo
_COTJIacyIOTCSl C SKCIEPHM. MAHHBIMH. Jlasi 3HepPrHH AHCCO-i
puaun = ClIF;—>CIF+F, noayuena  OTpPHLU.  BeJHYHHA'
—3,5 kkaa/moab (mosekyaa CIF; HectraCuapHa), Toria
‘KaK 3KCIepHM. BeJHuHHa cocTaBiseT +27 kxkana/moab. OT-,
MeueHO, YTO pacluHpeHHe Ga3Hca He MOXKET CYUICCTBEHHO
YJAYYIIHTh BBIYHCJ. BEJHUHHY OSHEpPrHH  JAHCCOUHAUHH H,.
cnepoBaTeabHo, mMerox OX® He AaeT aleKBaTHOTO ONH-
canus cpsasupidanns B moaekysae CIFs. Ilposenen ananus,
aacesnennocTH opOuTajeii. PaccMorpeno o6pasoBaHHe TpeX-;
LICHTPOBOII YeTHIpeXaJeKTpoHHOf cBsish B Mojekyae CIFs
c T. 3p. Teopun MO. _ A. A. Cadonos
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8 1145. IloapoOHoe HCCNIelOBAHKHE 3JIEKTPOHHOrO
crpoenst M cBsi3u B Modekyae CIF;  HeaMnmHpHyecknm
orpannuenHbiM Meromom XapTpu—®oxa. Electronic stru-
cture and bonding in the CIF; molecule. An extensive
RHF — ab initio study. Gropen O, Wisloff-Nil-
ssen E. «J. Mol. Struct.»; 1982, 88, Ne 3—4, Suppl.:
«Theochem», 5, Ne 3—4, 243—248 (anrJ.)

Hesmmupuueckum merogom CCIT MO JIKAO B pamkax
orpanH4YCHHOr0 XapTPH-(OKOBCKOr0 MOAXOAA HCCJICHOBA-
no anextpounoe crpoenne CIFs (I), CIE_(II) u_Fp (III).
IpuBeaens! paBHOBCCHAst TCOMCTPHS, PAclpefCcsCHHS  3JeK-
TPOHHOIT TJIOTHOCTH 1 OpOHTasbHble 3HepriH. M3 pacue-
ToB caeayer, uro I mecraGunen. ITomuepkHyta BazKHOCTBL
BKmioucHust d-opOuraneit B 6a3uc, T. K. HHaye Temjora
peakuun mnosyyaercst pasHoil —47 Kkan/Mouab, ITonyuen-
Hasi TJOXas SHEepreTHKa OTHCCCHA HAa CYeT IUIOXOro yuye-
T& KOppeNsilHOHHEIX 3(dekToB. B TO XKe BpeMmst reoMeTphu. |
XapaKTCPHCTHKH XOPOIUO CONMACYIOTCS € 3KCINEpHM. naH-
HeMH. CBsi3b B I — TpexieHTpOBasi YCTHIPeX3JICKTPOHHas,
o6Gpa3zoBanHast p-opGuransmu atoma Cl H ABYX aKkcHamb-
nuix atoMoB F. TuGpuauszauust B I spd. 1

L L __B. JI. JleGenes
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97: 115537a Electronic structure and bonding in the chlorine
fluoride (CIFs) molecule. . An extensive RHF-ab initio
study. Gropen, O.; Wisloeff-Nilssen, E. (Inst. Math. Phys.’
Sci,, Univ. Tromsoe, N-9001 Tromsoe, Norway). THEOCHEM
1982, 5(3-4), 243-8 (Eng). The reaction CIF3 — CIF + F; was"
studied by extensive RHF-ab initio calcns. The energy. of
reaction is calcd. to be -3.5 kcal mol-! whereas the exptl. value is
+27 keal mol-t. The inclusion of d orbitals is very important,
improving the value from -47 kcal mol-! to -3.4 kcal mol-t, The.
failure to reproduce the exptl. result is thought to be due to the
missing correlation energy. The agreement between the exptl.
and calcd. geometry is, however satisfactory. . . .

DL @ (i~
7

@./4/953«/ _@Z/ %4

19 (8K, eapepe.)




iz /984

98: 114220a Electron diffraction study- of the structure of
chlorine and bromine trifluoride molecules in the gas phase.:
Ishchenko, A. A.; Myakshin, I. N.; Remanov, G. V.; Spiridonov, V.-
P.; Sukhoverkhov, V. F. (Inst. Obshch. Neorg. Khim., -Moscow,
USSR). Dokl. Akad. Nauk SSSR 1982, 267(5), 1143-6 [Phys,

Chem.] (Russ). The structure of CIF3 and BrF3 in gas phase was-

studied by electron diffraction. "Both molr have Ca symmetry.’

) Interat. distances and mol. vibration frequencies and amplitudes are:
presented. The anharmonicity effect, due to intramol. exchange of

/ / + axial and equatorial F atoms (pseudorotation), is small. This finding

is related to a high pseudorotation barrier in these mols. in gas phase,

(~30 kcal/mol) known from ab initio calcns. (0, P. Charkin, et al.,
WQ/W 1980). /:_ ) o T~ S S

0L
@A 1953, 98, n/Y
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98: 204749j The binding in chiorine trifluoride. Pettersson,
Lars G. M.; Siegbahn, Per E. M.; Gropen, Odd (Inst. Theor. Phys.,
Univ. Stockholm, S-11346_Stockholm, Swed.).. Mol. Phys. 1983,

48(4), 871-84 (Eng). The binding energy of CIF3, with respect to
CIF and F2, was calcd. using large multireference CI expansions and
a variety of basis sets. The largest basis sct included two sets of d
functions on all centers and one set of f functions on Cl. The
contracted CI method was used. The best result obtained was +63
kJ mol-! compared with the exptl. value of +113 kJ mol-, The
results were also compared with calcns. by other methods. For the
atomization energy, the CI value was +364 kJ mol-! and the expt]
value +532 kJ mol-1. Unlinked cluster contributions were important.
The bond distance in CIF was further optimized. ‘The interestin;;
electronic structure of CIF3 was also discussed. et

O
e A /983, 58, 7y
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'451040.  H3yueune MeTONOM BajeHTHbIX cBA3eil POJH
3d-op0uTaieit B CBA3LIBAHMM B MOJCKYJe CIFs. A valence-
bond study of the role of 3d orbitals in the bonding in
CIF; | Maclagan R. G. A. R. // Austral. J. Chem.—
1988.— 41, Ne 4— C. 527—533.— Anura.

MeTonoM BaNeHTHHIX CBS3CH B MHHHM. CJIEHTEPOBCKOM
Gasice paccyWTana NOJMHAsk SHEPrHs Mosekyan CIF; (1)
H OTACMBHLIX BaJCHTHBIX CTPYKTYp. Ilokasaho, yro X0po-
uice onmHcanue cBa3mBauusg B I TpeGyer ° Bkaouenus ‘B
paccMOTpCIIHC CNApCHHBIX MO CMitly GHPaXHKaAbHBIX CTpYK-
TYp, JAaIOLIHX OCHOBION BKJAJ B MNOHHMKCHHE MOJHOM 3Hep-
rHH MoJeKyanl. Beenenue B Gasuc 3d-AO CJ No3BOJAsIeT
ONHCaTb NMPOCTYIO KOBA/CHTHYIO CTPYKTYPY, K-pas ojnako
HC HrpaeT CYLICCTBEHHOit poJin B MoJjekynae ClF;. OG6pas3o-
panie CIF; onucano kak pesyJabtat npucoeamuelins k CIF
ABYX aKCHaJbHBIX aTOMOB F ¢ Bo3HHKHOBemiem TpeXUeH-'

“TpOBOIl qeruiexanempomloﬁ CBSA3H. ) A. H. Hcaep

X./98G, N Y




o 2070%- 1939

2 0115, HccaenoBanue poJn 3d-opOHTaned B CBA3M
nas CIFs. A valence-bond study of the role of 3d orbi-
tals in the bonding in CIF; / Maclagan Robert G.A.R. //
Austral. J. Chem.— 1988.— 41, Ne 4.— C. 527—533.—
Aura. :

MeToLOM BAaJCHTHEIX CXEM B MHHHMAJbHOM CJISTEPOB-
ckoM Gasuce mccaefoBaHo ajexTponnoe crpoenne CIF;,
(I) B 3KCmepHM. TeOMETpHH. PacueTH mpoBeACHH C yue-
tom u Ges yuera 3d-AO aromos Cl. OGuapyxeno, uro 1
oreeyaer CIF, K KOTOpOMY € MNOMOLIBIO TPEeXUEHTPOBOIi
YeTHIPEX3/ICKTPOHHON CBA3H B AKCHAJLHEX  MOJOKCHHAX,
npHCOCNHHeHH 2 aToMa F. HauGoJabwmuii BKJaJ BHOCHT
AHpaJHKaJbHAs CTPYKTYpa CO CNApCHHHMH CIHHAMH. Ko--
BaJeHTHAasi CTPYKTypa C TpeMsl KOBAJEHTHBIMH CBA3SMH
Cl—F BHOCHT He3HAYHTeJbHHil BKJal, BCJCACTBHE Yero
3d-AO HecyleCTBEHHb At ONHCAaHHS CBS3H B I. 3d-AO:
atomoB Cl Takike HC BHOCAT 3HAUHTENBLHOrO BKJMaja B
sHeprmio L. _ o e B. JI. JleGenes.
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113: 122777f Structure and quadrupole coupling measurements’
on chlorine fluoride (CIFs). Haubrich, S. T.: Rochrig, M. A
Kukolich;” S. ‘G."“(Dep. Chem., “Univ. Arizona,-"l'ucson;- AZ 85791
USA). J. Chem. Phys. 1850, 93(1), 121-5 (Eng). Seventy-nine new
microwave transitions for 35ClF; and 3CIF3 in the 6-18 GHz range
were measurcd using a Flygare-Balle-type spectrometer. Rotationyl
transition frequencies were used to obtain "cffective* structure
parameters for the ground vibrational siate Zci-r (along C, axis) =
1.5985(4) A, rer =1.70073(5) A and Or-cir = 87.48(4)°.  Anal. of
hyperfine structure due to chlorine quadrupoele coupling and chsd,
%0 /Z Z‘é transition frequencies yield the following mo!l. parameters for’
W /&'zClFa:A = 13 748.25(1) MHz, B=-4611.719(2) MHz, C = 3448.629(3)
MHz, ¢Qqsn = 82.03(3) MHz, and eQqu = 65.35(2) MHz. Mol
Q < parameters obtained for 31CIFs are: A = 13 652.54(1) MHz, B =
] 4611.866(2) MHz, C = 3442.714(4) MHz, ¢Qq. = 64.66(4) MHz, and
eQquy = 51.53(3) MHz. o )

CA. 1990, 13 N 1y
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¥ 11 B1290. = Hccnenosanus CTPYKTYpHl H KBaAPYMOAbHO-
ro B3aumopeiicteus B CIF;. ‘Structure and quadrupole
coupling measurements ‘on CIF;./ Haubrich S. T., Roeh-'
rig M. A,, Kukolich S. G. // J. Chem. Phys.— 1990.—
93, Neil.— C. 121—125.— Awura. : )

Ha umnysscHoM MuKpoBONHOBOM (MB) ¢ypbe-cnektpo-
Merpe B oGaact uacror 6—il8 I'Tu ¢ TounocTsio okouo
10 xI'u_H3MepeHH BpallaT. CNeKTPH ABYX H30TOMHY, 00-
pasuos #CIFs (I) u ¥CIF; B ochoBHOM Kone6aT. cocrog-
HuH. AHann3 MB-COEKTPOB  BHNOMHEH B NPHGMDKeHHM,
MOJC/IH aCHMM. BOJMKA C YYETOM .' KBaPTHYHOIO “LEeHTpO:’
Gexnoro mnckaxenus u Cl-anepHoro  ksampynosbhoro.
B3-BHs. Bpamar. nocrosuume 1 paBHuh.- B MI'y A=;
=13748,25(1), B=4611,719(2), C=3448,629(3). Tloay-
uenHble MB-ZaHHBC OTHECEHH X MOJeEKyJe CHMMeTpHH Cj,
¢ aauHoit akcHaabHoft cBasH r(Cl—F) =1,599 A u naunoj
skBaTopHanbHOit cBs3H r(CI—F)=1,7007 A u yrjom
Mexay 3THMH cBassamu £ (F—CI—F) =87,5°,
e C. _vamyp:mﬂ
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10 B1049.  Cra6uabHOCTL THMNEPBALEHTHBIX q)'réf)u}ioi:
xnopa (CIFs, CIFs u CIF;). Stabilities of hypervalent’
chlorine fluorides (CIF;, CIFs and CIF;) / Jasien Paul G.
// Chem. Phys. Lett.— 1992.— 188, Ne 1—2.— C. 135—
139.— Anra. ' :

C noMmolbio TeoOpHH BO3MylleHHit Mesnepa—Ilneccera
BTOPOro nopsiika paccuuTaiel Mosaekyant CIF;, CIFs u
CIF; B OCHOBHLIX 3JIEKTPOHHBIX COCTOSHHAX \UcRoAbI0oBa-
Hbl KOMNAKTHBIC 3((EKTHBHbHIC OCTOBHHE MOTEHUHAMB A5
7-3JICKTPOHHBIX BaNeHTHbIX oGosouexk F u Cl u apyxske-
MOHEHTHblE BaJieHTHble 0a3HChl, JOMOJIHEHHbIE nonspusay,
H AHOOY3HEIMH -unami. TeomeTpuy. napamerpr monekyn
ONTHMH3HPOBAHEl B pPaMKax CHMMETPHH Cov, Cip M Dsy

.aas1 CIFs, CIFs u CIF7 coots. Haiineno, uto CIF; u CIF;

YCTOIUHBbl OTHOCHTEJbHO AHccouHauuu Ha CIF4-nF,; 3Hep-
THH JHCCOUHALUMH COCTaBHAH 24 u 42 KKaJ/MOab CooTs,
JOaa CIF; sueprusi Ha 16 KKaja/Mosib Bhe JHCCOIHal,
npenena CIF+3F;, oanako He ycTaHOBJEHO, oTBeyaer gy
paccMOTpCHHas CTPYKTypa chmMmerpuH Dsy aGc. MHHHMY.
‘MY 3HEPTHH_3TQii_MOJIEKYJhl. o - A. Cadonos

'%/[5_/‘ K&[?A
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116: 113948x Stabilities of hypervalent chlorine fluorides.

(CIF3, CIFs, and CIF). Jasien, Paul G. (Dep. Chem., Univ. San

Diego, San Diego, CA 92110 USA). Chem. Phys. Lett. 1992,

188(1-2), 1359 (Eng). Ab~initio, electronic—structure calcns. have'

been performed on the hypervalent chlorine fluorides, CIF3, CiFs, and-

 CIF7 in order to det. their thermodn. stabilities with respect to

N dissocn. to CIF and nF2 Results of the calcns., which included

) NP A electron correlation and utilized extended basis sets, led to ests. of 24
éﬂ,é and 42 kcal/mol for the predicted stability of CIFs and CIFs, resp.

- Calens. on the Ds symmetrY structure of CIF: indicate that this

4’&/(%&7/” Y system is 16 kcal/mol unstable. Although this mol. appears to be a
/ min. at the Hartree-Fock level, the question of whether this mol. is a

.m aj‘ W/i@% ;?;r ex:s‘:d on the correlated poten}igl energy surface was not fully
e A 1099, & (2
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. ¥ 6 1137. CTaGuabHOCTL  TrHNEPBAJEHTHBIX dropuaos
/_j _ xaopa (CIF;, CIFs u CIF;). Stabilities of hypervalent
chlorine fluorides (CIFs, CIFs and CIF;) / Jasien Paul G,
/| Chem. Phys. Lett.— 1992.— 188, Ne 1—2— C. 135—
139.— Aura.
Hesmnupuueckum meromom CCIT MO JIKAO ¢ HCTI0J1b-
30BAHHEM KOMNAKTHBIX 3(Q(CKTHBHBLIX NOTEHUHANOB OcTOBa
H BAJIGHTHBIX Ga3HCOB CrPYNMHPOBAHHBIX TayCCOBBIX b-1uit
OT JABYXSKCMOHCHTHOTO [0 BKJIOYAIONIETO NOMAPH3ALHOK-
Hble H AHQQY3Hbe G-UHH ¢ yYeTOM Koppesiumn 3JeKTpo-
HOB BO BTOPOM MOpSAKE TCOPHH BO3MYyuleHuii MeJiepa—
[laeccera mccsenoBaHo 3JeKTpoHHOE crpoenne CIF; (1),
uL[ ClEs (II) u CIF;_ (I). Mpusenenw paBHOBecHas TeoMer-
” ) pusi M Tennofil Auccounaunn ua CIF+kF, OGuapyseno,
yro I n Il craGuibHee NpoAYKTOB AnccouMallin Ha 24w
: 42 KKaJI/MOJb  COOTBCTCTBEHHO  (3KCMepHM. 3HaYeHHs
, 25,0+0,7 u 429+151), a Il — menee craGuaen Ha
e 16 xxan/moab. B pamkax CCIT 1] COOTBETCTBYET MHHK-
_,7‘ MyMy TOTEHI. NOBEPXHOCTH, OAHAKO NpH YuyeTe Koppeas-
oz LMK 3JIEKTPOHOB  ONpPEAETCHHOTO  3aKJIOYEeHHSI  ¢ieaTh

b /904, 7E =
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(¥ 9104 MNcesponpamenne CIFs. Pseudo-rotation in CIFy /.
Minyaev R. M. // Chem. Phys. Lett. — 1992, —.196, N 1—2,
— C. 203—207. — Awrn. 2 '

The paths of the internal pseudo-rotation in .CIF; have
been calculated with™ the helep/of' ab initio methsds (STO
6—31G" basis sets). It has been shown that the pseudo-rota-
tion passes via the Y-sh‘apéd planar C,, transition state with
an activation barrier »oK 37.1  kcal/mol. “The CIF; potential
energy surface has Dih symmetry in the area of pseudo-rotation.-

R

b 1993, WY
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117: 178686a P’scudorotation in chlorine fluoride (C1F1). Minvaev.-
R. M. (Inst. Phys. Ore. Chem,, Rostov State Univ,, (nmdf‘ m:";):?x\\'
Russia 344104).  Chem. Phys. Lett. 1992, 196(1-2), 203-7 (Eng).
The p'\lhq of the internal paeudorotation in CIFy were caled. with
abh- initio methods (STO 6-31G* basis sets).  The pseudorotation

) é
asses via the Y-shuped plnnnr ("2 transition state with an activation
/lbbé}" /[L’Zéf nmcr of 37.1 keal/mol. “The € ¥ potential-energy surface has l)u.

/7"”0/- /&646{’ S)mmetr)' in the area of pseudorotation.

C A 189, l17, n /g




‘ 16 51021.  BuytpenHee ncespospauienHe B monekyne CIF,
/Munses P. M. //X. dus. xumun .—1992°.—66 Ne 8 .—C.
2261 —2266 .—Pyc.
Mpu nomowm Heamnupuu. metopa B 6asuce OCT 6-31 Fod*
paccuMTaH nyTb ncesaoBpauieHus (Tonomepusauuu) B mone-
_ kyne CIF;. TokasaHo, 4TO ncespoBpauieHMe B Mmonekyne:
CIF; 'np‘ﬁ‘ép,wr uyepe3 nnockyto Ci, KoHdopmaumio, orse-
yaloWylO CeANoBON TOYKE NEPBOro MNOPSAAKA HAa MOBEPXHOCTH
noteHuuansHoii 3xeprun CIFi. Cpenan BbiBOA, 4TO paccumTan-
Hbii  6apbep ncespospauwienus (37,1 Kkkan/monb) cnuwkom
Vl[.ﬂ- BbICOK, 4TOGbl AaHHYIO TOMOMEPHM3ALMIO MOXHO 6bino 3a-.
‘cbukcuposats B AMP-cnektpax. bubn. 36.

X. 1993, N6 ®
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2 1 466. Buyrpennee ncesgospawenrie B Monexyne CIF, /

MA

2 1993, NS

Munses P. M. // WM. dus. xumum .— 1992 .— 66 , Ne 8
— C. 2261—2267 .— Pyc. ‘

Mpu nomowm Heamnupuy. meroga B 6asuce OCT 6—31
F®* paccuuran. nyTs ncesgospauienus (ronomepuzauum) s
monekyne _CIF,. Moka3saHo, urto ncespoBpalweHue B moneky-
ne TpMTOPHAA XNOpa NPOXOAMT uepes nnockyo C, -koH-
¢$opmauuio, OTBEHAIOWYIO CEANOBON TOuYKe NepBoro nopsp-
Ka Ha nosepxHocTH noteHu. aneprum CIF;. Cpenan swisog,
uro PacCHMTaHHbIN 6apuep ncesfoBpaLeHns (37,1
KKan/Monb) CrMWKOM BLICOK, 4TOGbI AaHHylo Tonomepu3sa-

-

LMIO MOXHO 3a¢uxcuposajb B AMP-cnekrtpax.
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117: 220471d Internal pscudorotations in the chlorine trifluoride
molecule. Minyaev, R. M. (Rostov. Gos. Univ., Rostov-on-Don,
Russia).  Zh. Fiz. Khim. 1992, 66(8), 2261-6 (Russ). The
topomerization was studied of CIF; by a nonempirical method in
STO-6-31G* basis which takes place through a planar Cx conformation
(a first-order saddle point on the potential surface). The toponicrization

207 2 iy e tential barrier of 37.1 kealjmol is too high in order to study the
[7 560%’/%&/7&4( seudorotation by NMR. " L
4 pd .
\ . :
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124: 156540r Second-Order Jahn-Teller Distortions in Group
17 Fluorides EF; (E = C], Br, I, and At). Large Relativistic Bond
Angle Changes in AtFy. Schwerdtfeger, Peter (Department of Chem-
istry, University of Auckland, Auckland, N. Z.). J. Phys. Chem. 1996, .
100(8), 2968—73 (Eng). Group 17 element fluorides EF, (E = Cl, Br, I) :
are well-known to undergo second-order Jahn—Teller symmetry break-
ing toward a T—shaped C,, arrangement mainly due to a;'omo ® €'Lumo
mixing at the expected sym. trigonal planar D), state. For heavy ele-
ments, the a," HOMO is relativistically stabilized because of large ele-
ment s—orbital participation. Hence, relativistic effects diminish the .
second—order Jahn—Teller term. This results in a large relativistic
change in the F.—E-F,, bonding angle of a,R — a,NR = 5.5° in the case
of AtF; and causes an anomaly in the bond angle behavior down the !
group 17 compds., a(CIF;) > a(BrF3) > a(AtF;) > a(IF;). Furthermore, '
the difference between the sym. Djy and the distorted C; - structure of |
AtF} is only 10 kJ/mol at the coupled cluster level of theory, indicating |
that the measured Fq—At—F,, angle a, will be very sensitive upon the .
temp. applied in gas phase diffraction studies. Vibrational frequencies :
are predicted for%}up 17 fluorides EF;. As a consequence of the -

: L7 N[
0. A 1996, 724 #/L. M/ ‘76/



second—order Jahn—Teller distortion, the A; sym. bending mode is
@ strongly influenced by relativistic effects and becomes much lower in
frequency compared to the B; out of plane mode for the heavier ele- -
ments. With the exception of IF;, the sym. D3y, structure represents a
(metastable) weak local min. at the MP2 level, rather than a transition
state as expected. The Dj), point represents, however, a second-order
saddle point at the HF level, and therefore, electron correlation seems
to be responsible for changing the nature of the trigonal planar structure. -
Extended basis sets at the MP2 level as well as coupled cluster calens.
_ “were applied in order'to obtain more accurate information for the energet-
ics and structure of CIF;. These studies show, however, that the nature |
of the D3y point is critically dependent upon the basis set (and the .
electron correlation procedure) applied. .

-



F: CIF3
P:3
134:331903  Spin-coupled description of the chemical bonding to
hypercoordinate chlorine. Qo_‘gpgr_. David L.  Department of
Chemistry, University of Liverpool, Liverpool, UK. Thcor. Chem.
Acc. (2001), 105(4-5), 323-327. in English

Modern valence bond theory, in its spin-coupled form, is
used to investigate the nature of the bonding in hypercoordinate
chlorine fluorides. In each of CIF2+, CIF3, CIF4+, CIF5 and CIF30
the description that emerges is of very polar two-center two-clectron
bonds. The orbital picture is fairly transferable from one system to
another: the differences between "normal octet” and hypercoordinate

species, or between cations and ncutrals, are relatively small.
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135: 143937¢c The rotational spectrum of chlorine trifluoride,

. CIFs. Centrifugal distortion analysis, Cl nuclear magnetic shield-

ing tensor, structure, and the harmonic force field. Muller, Holger

:S. P._ (I. Physikalisches Institut, Universitat zu Koln, 50937 Cologne,

Germany). Phys. Chem. Crem. Phys. 2001, 3(9), 1570-1575 (Eng), Royal
Society of Chemistry. The rotational spectrum of the T—shaped CIF,
was recorded for both 35Cl and 37Cl isotopomers in selected regions
between 66 and 581 GHz. The observation of transitions involving J
and K, quantum nos. of up to 82 and 27, resp., permitted the 1st
centrifugal distortion anal. for this mol. The quartic distortion consts,
were used together with data for the fundamental vibrations to derive
harmonic force consts. which were also calcd. by ab initio methods. The

75

[




harmonic force field and the rotational consts. were employed to obtain
ground state av. (r,) structural parameters and to est. the equil. structure

(r.). Most of the rotational transitions showed resolved hyperfine split-

ting due to the 35Cl or 37Cl nucleus yielding, under consideration of
previous data, accurate quadrupole coupling consts. and, for the 1st!
time, nuclear spin—rotation coupling consts. While the former were
interpreted in terms of ionic bonding of the two different CIF bonds
comparable to that in the CIF mol., the latter were used to calc. nuclear

_magnetic shielding tensors. . : -





