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Matrix-isolation study of ‘the reac-—

tion of carbon atoms with chlorine. The
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| Ommuex 70 &' 1964

C Cf ~ 9B93. Hayuenne peakuuu aTtomMoB Yriepoaa ¢ XJIOpOM |
? ©° B MaTtpHue. ANeKTPOHHBI M KoJebaTeJbHbie CNEKTPH CBO- /
‘Gonnoro papukana CCl,. Milligan Dolphus E.,:
g (Jacox Marily " Er~Matrix — isolation™ study " of ~thei. _ .
‘Teaction of carbon atoms with chlorine. The clectronic and !
i R vibrational spectra of the free radical CCl.. «J. Chem.! . _.
ALY LU » Phys.», 1967, 47, Ne 2, 703—707 (anra) i

+) ~ + _Tlposeneno nccae10sanue ¢oromza NgCN B npHCYTCTBHIL; . .
<t abbule =5 _:Cl, B marpiuax Ar it Nz npi 14° K. Uccnenosanne UK-cnex-:
’/"* --=-=7pOB COOTBETCTBYIOWIX 00pasuoB  MOKa3aJo nosipJeHHe . __.
. ABYX TO0JIOC MOTJIOULCHHS 721 u 748 cm~!, kortopuie Oblil|
{ ém“' . —— oTliccenBl K BaJ. KoJ. cBoOoAHOro paaukala CCl;, obpasy-i._
; - ijouterocst u3 Clp 11 aToMOB Yr/ICpOAa, SIBJSIIONIHXCST IPOAYK-

el T oy _dotomumitu._pacnana N,CN. B HK-cnektpe. 00HapY- ..

- 1y, 1 ] e =@

7



'JKeHBl TaK¥Ke MOJOChHI 700 11 726 cm—!, KOTOpbIE OTHECCHDI|
'k pan. xoua. caoGomioro pagnkana C'3Clz. TIpu mossiwenint
- 7-pnt o 30°K pamikan CCl, pearupyer ¢ mouekydoit Clz,|
.o6pasys CCly ¢ IC3HAUHTEABHON  3leprueil aKTHBAUHH.!
‘TTonysMmHpHY. OUCHKA BCJHUYHHBL YIJId Cl—C—Cl naer 3ua-!
‘yenne mexay .90 120°. HUccnenoBanie 3JEKTPOHIOrO crek-!
‘rpa moOrJOLICHHSI pajiKaza 'CCl, mniokasbiBaer HajHuHe
'cn1aBoit CHCTEMBI ‘NOJIOC B o6nacti 4400—5600 A, xoropas!
'BepOAITHO CB3ana C INepeXofaMi MexAy ocHOBHOIT H Tep-!
‘Boit BO3GYKICHHOIT 3/MEKTPOHHOI Kon(urypauieit_pamixasna.
' . I'. Ky3spsanu}
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g ey

'z‘ 68955d ~ Matrix-isolation study of the reaction of carbon atoms { 6 8
: with chlorine. The electronic and vibrational spectra of the free l
radical CCly. ~ Dolphus E. Milligan and Marilyn E. Jacox (Natl.:

Bur. of Stds:;"Washington;~D:Cz)=—J —~Ckem=—PhysT" 47(2), 703-;
7(1967)(Eng). Studies of the photolysis of N;CN in the presence;

iof Cl, in Ar and N, matrixes at 14°K. provide evidence for the;
formation of the free radical CCl; by the reaction of photolyti-!

‘cally produced C atoms with Cl,. The two stretching funda-

' mentals of CCl; appear at 721 and 748 cm.™* The corresponding;

. fundamentals of #CCl; have also been observed. When the!
‘sample is warmed above about 30°K., these features disappear,

‘and CCl, features grow in intensity, indicating that CCl; can!
:react with Cl, _with little or no activation energy. The valence

/ -

&A/?W-L#'/V". i



angle of CCl; probably lies between 90 and 110°. A weak band|
system appearing between 4400 and 5600 A., with an av. band|
:sepn. of 305 cm.™}, may also be attributed to CCl,. Analogy/
with the electronic absorption spectrum of CF: suggests that!
.CCl, possesses a ground singlet state and that this band system|
arises from a transition between the ground-state electronic con-|
‘figuration and the first excited electronic configuration of CCI:,l
‘involving an extensive progression in the upper-state bending,
:vibration. : RCIQ !
N ;




4 C C Q 3 B178.  Hudpakpachrlii cnekTp auxaopkapogia B Teep- i
g om aprone, Andrews Lester, Infrared spectrum of |
™ dichlorocarbene In solid argon. «J. Chem. Phys.», 1968,
48, N\e 3, 979—982 (amur.a.) . I
. Hccnenopanst UK-cnextper  pammkana  QuxmaopkapGoma
e —CCL oGpasyiouierocst B pesy.bTate BTOPHUHON P-Ii aTo- |
; Mos Li ¢ paxukanon CCls B Matpiue n3 t8. aproua, [Ipea- L
FOJKENO  OTHECCHNC  4acTOT sl 130TOMONPON3BOMBIX |
C12Cl2%5, CM2CIBCI¥, CBCl35 j1 CIBCI®CI¥Y, 3nauenns ci-i
e, a0BbIX K03, cBaseii C—Cl naiigenst pasubivu 2,86 smdun/A f_
3 J i yraa 0,27 wdun/A. Buluncaennoe 3nauenue yraa Cl—C—
Quad , Loedu, " —CI cocrapasier 100%9°% css3nn C—Cl no cpoemy xapakre-
PY_fIBJSIOTCS HODMAaJbHBIMI_opanHapubimi. B, Paccaanu

- f969- 3|
1
] 1]




e | 1964

N

_%_ — 1/ 12 1330. HK-cnektp AMxgopKapGena B MaTpHue H3 Ar.
= Andrews Lester. Infrared spectrum of dichlorocarbe-.
=7 | ___'nein solid argon. «J. Chem. Phys.», 1968, 48, Ne 3, 979—
982 (amra.) ’
[Toka3ano, 4TO peakuusi aTOMOB JIMTHS C CCly B aprono-._____
w - poit Matpuue npi 15°K Beger x ofpasopaniuio panuKaaa’,
Wlin! *___ CCl,, KOTOpBIil, B CBOIO Ouecpefb pearupys ¢ aToMaMmi i,!
; xaet anxaopkapGen CCl B KOHI-HI,  JIOCTATOMHONl JJIST

]
c"ﬁ&a’:’ = ) __cnekTpockoniy.  obuapyxenusi. Mayyen HK-cnektp mnorsio-:
wennst (200—4000 cx—1) mpoaykros peakuun. OGpasosapme’ -

~n
M_MM CCl, nOATBEpKACHO C TOMOLIBIO H3OTOMHOrO 3aMEIICHHs MO,

. T paccMOTpEHIeM YMeHbIIeRHs MOrJIOLIeHIs CClz ¢
IMA (1 ommonpemenusin pocton imtencusnoctn noroutenin CoCli___

P [ (AR L _J
i |



NpH_HarpeBauni 06pasua. OTHeceliie 4acTOT BaJ. KOJ.
C—ClI nas C12C1y%5, Ct2CICI¥, CB3Cl,% 1 C13CISCI7 onn-
Yaercst na pacuer 1opn.. xoopaunat. Haiigennsle 3navenns
JacToT cocraBasior: v3=745,7 u vy=719,5 cu—*!; yactora’
HCOUHapYKeHHOro Aed. Kol vy ouenena ~300 cu—?!. IToka-
3ano, uto CCl, neauncen, nogo6uo CH,, a amedopupopan’
. (xak CF2) ¢ yraom Cl—C—Cl=100=9% oTmeucHO YAHHE-
nue cs3it C—ClI no cpasuennio ¢ CCli. Beanunnst pasent-:
HBIX CHJIOBBIX KOHCTAHT IOJydeHbl paBHBIMH Fr=286 -
F..=0,27 "MORJK. Chenan BbIBOM, YTO BakKaHTHas pP-op6i-
Tajlb aToMa yrJepofa B AHXJOpKapOGeHe MOXKeT 06pa3oBbl-
B3Tb 7-cBA3b ¢ ouuM 3 atomos Cl. Bu6a. 17.  C. ®. B..




1964

:Lester_Andrews (Univ. of Virginia, Charlottesville, Va.). Jo———-

I
| C/ Q,Q A i 100168h Infrared spectrum of dichlorocarbene in solid argon..
7L’ {Chem. Phys. 48(3), 979-82(1968)(Eng). The matrix reaction of,

——— _wlLi atoms and CCly produces the CCl; radical followed by second-
! {ary. reaction of Li with CCl; to yield a sufticient concen. of dichloro-
_»_»_* _ ~ {carbene for ir spectral study. Natural Cl isotopes, **C and Bri
: ‘substitution, and loss of CCl; absorptions accompanied by~ ~~
L 'growth of C;Clyabsorptions on sample warming furnish convincing”

‘t=--=-levidence that dichlorocarbene is isolated in the Ar matrix. As----
'signments of the C-Cl stretching vibrations for the 2C#Cly, C-
Fas r~-~~h-f5Cl3’C1, 13C3Cl,, and BCHCI'CI species are supported by normal.--- -
coordinate calens.” For the most abundant isotopic species, » =|
e 7195 and 3 = 745.7 cm. 7}, and ps, the weak bending mode, was . ...
‘not detecttds The stretching force consts., F, = 2.86 and F,, =§
et ..__0.27 millidyne/A. indicate that C-Cl single bonds are present in, __
' ‘dichlorocarbene, making it unlikely that the electron deficiency of;
| the C atom is relieved_by = bonding with Cl. RCJQ !/

A

|
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1949

QJ Z/ & 62629r>Ultraviolet spectra and electronic structure of Group
/ ichlorides, _Hastie, \J. W.; Hauge, Robert H.; Mar-
—————— 7 grave, John L. (Rice Univ., Houston, Tex.). " J. Mol> Spectrosc.-
1969;729(2),7152-62 (Eng). An electronic absorption spectrum

h

for GeCl; in the region 3301-3140 A., is interpreted in terms of -
progressions of bending frequencies of lower (14;) and upper
(*By) states. The v’/ = 0 to v’ = 0 transition should lie at____
~30,969 cm.™? (3228.1 A.). Measured ground and upper state
beg‘ding frequencies are 162 em.~! and 95 cm.~1, resp., with un-
certainties of =0 ecm.™ A large change in bond angle is in-
_dicated by the very different bending frequencies for the 2 states.’ ‘
{A region of continuous absorption with a max. intensity at
~32,227 cm.™! and a long wavelength limit of approx. 31,800
cm.”}, is probably due to dissocn. of GeCly to GeCl + ClI, in
which case an upper limit for this dissocn. energy would be 92

‘ \‘Z\_

Yo-1



‘kcal./mole. For SnCl; and PbCl; vapors, regions of continuous.
absorption only Werefound and were iuterpreted as '4; — 1B:.
transitions and also as dissocn. phenomena. Similarly, only
regions of continua were found for emission spectra of GeCl; and!

) CCmﬁp—m_Eo—ﬁiofgmmmﬂﬁEmincscence‘
-spectra observed previously for GeCl, and SnCl;, and the results
of semiempirical extended Hueckel calens. lead to the assignment
“of both singlet and triplet excited levels of GeCl; and SnCl; and ;
less definitely for SiCl;. Also, values for the ground state bend-;
ing frequencies for each of the Group IVA dichloride species are'
indicated. ) " _RCKP

'
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q 21008.  dayopecuenuyus CCl, npu Bo3GyXAEHHH Ja-.
—— - —-—--!3€poM. Shirk James S. Laser excited fliorescence of
I CClome]. Cliet. Phys»; 1971, 55, Ne 7, 3608—3609 (anra.) | -
|\ Ilpi Bo3Gyxnmenmit  nasepom ma aprome (A=5145 A)
i chororpaduposan cnektp dayopecuenumy CCly. Crextp:
= E |npe11c1\anneu HECKOJIBKIMII CCPHSIMI IIOJIOC' € TIOJYIHPHHA-""" ~—""
w | Mt oxono 20 A. Bcero B obmacTir 6150—8300 A 3aperii-
PR - (L LA | cTpHpoBano 13 cepuit ¢ c;’)_?m{eﬁ BEJHYNHOI  yAadenus — ="
= Yz JpYyr OT Ipyra OKOJo 34%(;& Buinoanen anaans cnekrpa,.
— ., . _ l-O‘mpe[LeJICHbI CHJIOBbIE TIOCTOSIHHBIE OTZETbHBIX xogeGamm';,"“‘
’ ’ ' . » B. II. K.:
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e l'Chem. Phys. 1971, 55(7), 3608-9 (Eng). In search of the CCI;
e ' 1 bending mode, a progression of:13 bands from 6171 to 8263 A
= —o oS with av. sepn. 341 ecm ™! was obsd. in the fluorescence spectrum

i %Zﬁmhgér excited fluorescence of CCl,. Shirk, James
S. ep. Chem., Illinois Inst. Technol., Chicagd, TII.).— 7"

. Vof CCl; excited with 5145-A laser light. The band at 6171 A |

—Con.

——"”" j was assigned to the 0 — 4 transition. A normal coordinate

j action consts. were almost as large as the principal bending
force const. The CI-Cl interaction in CCl, is more significant
,than a stretch-bend interaction: a Urey-Bradley force field

l also gave good fit to the obsd. frequencies and is preferred over
_q) _ | the generdlized valence force field for CC]’-,,_,,j_ o
| ;

. janal. gave a good fit to obsd. frequencies; however, the inter- -

) 4
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CL7 797
- ;& 7}1784. Cnc;;;b (ayopecueH i p,ux.nopxapdcua B ap-

roHOBO{1 MaTpHUe NpH Ja3epHoM po36yxpaciuu. Teva ult
David E, Andrecws Les ter. Laser-induced fluores-
“{ === | cence spectrum of argon matrix-isolated dichlorocarbene. -
- ' | «J. Mol. Spectrosc.», 1975, 54, Ne 1, 110—120 (aura.)
T T .~ Hcgacaonana momutecienuns CCly apronopoit MaTpH- -
‘{te B 0Gaacti 7000 A TIpil_BOIOYRATII Ja3ephbiM H3ayue-
~—{=-~ | unem c paunamu poan 5682 u 4545 A. OGpasibl noayuyemnbt —.
¢ '[IOMOLLIO MATPHUIION PeaKLHit aTOMOB WEIOUHbIX MeTal-
--~{----—|- joB C pacTBODPEHHBIM B aproHc YCTBIPEXXJIOPIHCTLIM YIJe- —.
pomoM NpH noc/esyioleM oxnaxaeunn jgo 15° K. ITonocst
e —-|---=- -] cnexkTpa NpHIHCAHbl IepexodaM M3 o6uiero BO36YXKACHHO- .
ro 3JCKTPOHIHOrO COCTOSIHIIS CCl, na mnporpeccHs OCHOB-
e cocTosiliig B KOMOHHAUMAX Vi H V2. Wutepnperauus
[0710C MOATBCPIKAEHA HCCACHOBANHAMHI C oGpasuamu, 06o-
e ramennumu u301ONOM FC. T H T. —
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pared for spectral investization by the matrix reaction of al

“from higher.resoln, speetia]

602108 In Sev i (.‘\LL"‘CL‘ spoctrum of ar:y
trix-isolated u.ch!orocqrm\l.o Tevault, Davia B &
Lester TChen. Dep., Univ. Virginda, Lh..rloth\\xlh. Va). o,
Spectrose. 1975, .)1(1), 110~"‘) (Eng). " Dichlorevarbena was

metal atoms with CCly at high diln. in Ar followed by condensati
onio a Cu wedye held at 15°1, When these s mples were frradiat-
ed with laser lines of w avelengths between S882 and 4045 X anin-
tense red emission system pu.‘.!\nw at ~7000 A was obsds The
spectrum of this emission revealed at least & progree

ous in the

-"uum! state bending and stretehing fundamenials, A revised -
value of the sround state bending mode for (‘t‘l-‘ eas n‘nt:‘. wi
IV LR ore Gild. s H‘hn.mu wit

WS e

liser L\ulm;: frequeneics, 0. enriched samplos contiem the as-
sirnments of the bands to progressions in the yrronad state beading o
.mu sy m. strvlc luw: mo.!v» of k t . :
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Aely  * - e

36: 95305n Emission and excitation spectra of dichloro=
‘methylere in solid argon. Bondybey, V. E. (Bell Lab.:
Murray Hill, N. J). J. Mol Spectrosc. 1976, 64(2), 180-¢
{Eng).  Studies of the CClz excitation spectra in solid Ar give
values of 624 and 804 cm-! for the upper-state vibrational modes
5, , 1 and iy, resp. The G00-000 band of the electronic transition'
&2/ oceurs av 17,092 em-!. Vibrational relaxation in the upper state

4z fast compared with the 3.8-us emission lifetime, and only
" zibrationallv relaxed emission is obsd ) 4
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L. £
, - /g 7975
cre, ¥R -782vy
‘2’ 710 1435, Cnextpel mcnyckanusi u Bo3Gyxaeinus CCls !
B Toepaom aprone..Bondybey V. E. Emission anid ex- .
citation spectra of CCl, in solid argon. «j. Mol. Spect- !
_rosc.», 1977, 64, Ne 2, 180—183 (anra.) '

C nomompblo nepecTpaiBaeMoro Jasepa Ha  KpacHrelne
H3YYCHLI CMCKTPLI HcMycKamus n Bo30yxamenns (12 000—

/] } 19500 cm—!) pamuxana CClp, mosyueHHOrO OTOMI30M MO- .
. . ) |

//, i tekyn CHoClp B matpmute u3 Ar npu 4,2° K. Buinoaueno
Ve ! A/, A7+ oTiCcenHne HAGMOAABUINXCS Nosoc. YacToTa mosock 3JeKs
’ K 3 . e \
. Tpoutoro nepexoga 0—O0 Haiinena pasmoit 17 092 cm—!; s |

. KoJe6aTe/bHBIX MPOrpeccHil ompeaeseHsl 3Hadelust ¢ymaa

K. ST Ao



MEHTAJBLHBIX 4acTOT Vi H Vo B OcHOBHOM (722 u 333 cm—t)
1 Bo3Oyxaennom (626 u 309,5 cm—! COOTBETCTBCHHO) 3JIeK-
TPOHHBIX cocrosunsx. Haitxensl Beanunnsr koucranr anrap-
MoHHyHOCTH X119 Xoo® u X120 gas1 oGoux COCTOsHIT. YMeHp-
IICHHE BEJHYHH Vi H Vo B BO3GYIKJICHHOM COCTCSHHH O0b-
FICHCHO OC1aG/IeHHEM CBA3H NPH BO3GYIHKACHHH. Y30CTb BO3-
Oyxaaloneil JHHIE M03BoHMA OCYIUECTBHTD HHAHBH/Ya,-
Hoe BosOyikjenne usotonny. moxudukammn 35CI—3’C| Ho-
Ka3aHo, uTo Bpems Ko.1eGaTeabHOil PeJaKCalHn 3HAUHTCND-
HO MEHbIIe H3/yYaTeJbHOTO BPEMCHH JKH3HH (3,6 MKcek) u
HCNYCKAaHHE MIET TOIBLKO C HHIKHErO KoJe0aTesLHOro ypoB-
Hst. BuGua. 14. C. 9. B.
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., o Ndia
7 N 751051,  Huayuuposannas Jasepom QyopecueHuus
££LZ \CFCl _wn CCl, B rasosoit ¢ase. Huie R. E,
e n

g N. 7=F-Thrush B. A. Laser induced fluores-
cence of CFCl and CCl, in the gas phase. «Chem. Phys.

Lett.», 1977, 51, Ne 2, 197—200 (aur..)
Hsyyena dayopecucnuus ((da) cBoGOIHLIX  PaIHKaI0B
./ CFCl u CCl; B rasosoii «a3e, Bo3by:kiracMmasi TCpeCTpai-
6/517/4-]"’7 BAeMBIM Ja3epoM Ha Kpacurese. Paaukaasl moaywasan Ha
Pa3T{aHO-CTPYyeBOIl ycranoske mno p-uxam TtHna O(PP) 4

/P07cCdiy s +FC=CXY>F,CO+CXY, rac F.C=CXY=CFCFCl
~ nm CFCCla. JInwp «xsoct» omexkrpa moraowehus 'CFCl
(> JIEXHT BHIIE KODOTKOBOJHOBOTO Mpelesna .Ja3epa  fpi

! 386 mvm. HaGaozaemwiit cmextp Bo306y:kacuns ®ia CFCl

SIBJISICTCST KOHTHHYYMOM € [IBYMsI IMAKCHMYMaMIl ¢ pacuien-
genneM 376 cm—!. Bpiue 390 mM da MPAKTHYCCKH He Ha-
6moaaercs. B oGonx mMakcumymax morouteinns (3794 u
3848 nm) manyuareaplibie BpeMena  xusnn  1o(CFCI¥)
OXMHAKOBL ¥ papibt 64418 mcek, KoHCTaHTa CKOPOCTH(
kq tywenus CFCI* mosekynamux O, u Np pabna (3,3%+
% +0,7):10"2 cm3/moab-cek.  Cnektp morsmowenuss  CCl,
HMeeT BHI kouTHnyyma ot <420 mo >520 mm 6e3 Koue-

. 20 Gateabnoit crpyxktypu. Ilpn Bo3byxuiemnn CCly* cBerom
,ﬂ/:/f/z// 515, 484 m 445 mm  BemuunHB  To=3,81%+0,30 MKcek.



TMpr 437 nm To(CCla*) =4,55+0,68 MKcex, T. ¢. € yMeib-
eHHeM JUTHHBL BOJHB B036yzKaalollero ¢BCTa To BO3pac-
TaeT, a HC YMCHBIIACTCSI, KaK 3TO (1OJKHO CJCLOBATb H3
v3-32BHCHMOCTH K03}, Ditnwrteiina A 118  CNOHTaHHOrO
HCMyCKanHsi CBeTda. DTO TOBHILCHHE To TPHNHCAUO YBEJH- .
YCHHIO CMCUIHBAHMs. BBHICIIHX KoJeGaTeJbHBIX  ypOBHCR
sackrponno-so3bywiennoro  CCl* ¢ ypoBusmu, aas
K-PHIX TOHHKCHA BCPOSITHOCTb H3JYUATCJBHOM 1C3aKTHBA- |
win, Kak 9710 muMeeT secto yas SO, u NO, C poctost |
JTHEB BOJIHB BO3Gyxaamomiero cseTa kg Tywenns CCl* |
monekynamu Op ymewsmaercst ot 2,3-108  npo 1,5-
41018 “oMm3/moab-cek.  COTMOCTaBJACHHE €  JIHT.  IamHbBIMI .
nokassBaeT, yto B psaay CFp CFCl, CCl; 7o BO3pacTact’
B 60 pa3. Ilpu stom Hamenenue To B 10 pas ofGycnosacho
cHIKennoM Koad. DitmwTeiina M3-3a cro  Vv3-3aBHCHMOCTH,
a janapieiimee  H3MCHGHHC B IIECTh  Pa3d — CHHKCHHEM
MOMEHTa 3JCKTPOHHOrO mepexoila Mo Mepe mpHOMKEHHS
Bo3Gyxeunoro cocrosmns !By (i 'A”) x ocnosnomy
coctosimio 'A; (uam 'A’), ComocraBichHe € JIHMT. (1aHHBI- .
MH N0 3HAUCHHAM Tp B MaTPHUAX 3aMODPOMKEHHBIX PCAKHX .
ra3oB IOKa3blBacT, 4TO To i(ra3)/to (TB. Ar)=23; 19!
# 1,1 gas CF., CFCl n CCl, coors. Pacuer na ocnone:
JM3JCKTPHY., CB-B MaTpPHULl [TOKAa3bIBACT, 4WTO 3TO OTHOWIE-,
fHe 10J3KHO GLITh 6JH3KO K 2, Kak 9TO ¥ HMaiiieHo 11|

CF, u CFCl, no nie gasa CCly, \nas K-poro mpHIHIIL OTKJO- |
HCHHS1 OT 3HaucHHs 2 me scHbl, TeMm He Mekce aoayycHube
[laHHbIC TOKa3blBalOT, uYTO 0e3BI3JydaTeJbHbie TPOUECCHL |
He MmaloT 3HAYHT. BKJaZa B (1e3aKTHBALHIO  SJCKTPOHHO- |

' BO30OYIKACHHBIX JHTAJNOrcHKapOeHOB B MATPHUAX PCIKHX |
__Tra3os. B. E. Ckypar |

o= e |




- o 7GEE
s 12 B66. Baunsinne™ nenomenennoj napbl 3J1eKTPoHos “Ha -
(‘Z'g XapaKTep 9AuMNCOB CHIOBOrO noas 3HAYCHHS CneKkTpo- '
’ ,a CKOMHUECKUX  NOCTOSHHBIX JHIaNOrCHHOB 31EMEHTOR raas-,
Hoit noarpynnst 1V rpynnumt g NO,. Narayana K. L,°
oudagar M, K. Lone pair electron contributions to
the nature of force field cllipses and spectroscopic con-"

stants of dihalides of group IV a elements and NO,.
«Acta chim. Acad. sci. hung.», 1977, 94, Ne 2, 103—118

(anra.) b
ITo BriBenenubiM 1 naiizeHnbIM panee (Narayana K. L., .
A+ 77 ) Soudagar M. K, «. Inorg. Nucl. Chem., 1977, 39, 19]

~ @AM ¢ yuetom BKianos HEMOACTCHIEIX nap 31CKTPoHOB
> Aaa sodekyn CCL%7 - SiCly%37;  GeCl,3.37. ~ SpC|,35.37.
Cetd, Vel PLCI,37: ynz.w‘CFz; 8,90SiF,: TIGER,;  9RSHE, g ¢
14ENO, paccuntai 1. . <MdpaMerp CMCLIHBAHIS (T1C), |
NpeACTaBJSIOUHIT . co6oit npocTylo  ¢-umio - ot napamMerpos !
MaTpHUBl COOCTBEHNBLIX BpAUICHHII B o6uiewm BbIpazKenuif
MaTpHubl (opm KosneGanuit. B GoJbimmierne clyyaeB, rge
noJTyyensl " MHHMble 3uauyenns IIC, moaoGubie pacyeTs mo-

@ E BTOPCHLL _Tpi _ BapbupoBanui (IKCNCPHM. - 3HaueHHiT" yacToT

2, /79E WL



KoaeGannit ®; H ©z ChopMyJHPOBAHBL TPH KPHTCPHS s

orGopa I1C B OTCYTCTBHH TOYHOTO 3HAUCHHS ) AJs AaH- '
noro naGopa H30TOmo3ameul, Mojekys. Ilyrem mamenenus -

[IC aas Bcex mHccIC0BaHHBIX MOJICKYJI TOCTPOCHbI 31.1H1l-
CH, COOTB-IlHE 3aBHCHMOCTIH CHIOBOIl MOCTOSIHHOI Fi, ot
I‘,g HceaegoBan xapaktep H3MCHCHHSI JIIMIICOB 1 CHIIOBLIX
noJeff 3THX MOJEKYJ NPH yueTe BKJIAANB  HCMOACJICHHBIX
nap saektponoB. [las momoxur. u orpuiu. 3uauchnit I1C
BCeX HCCJG0BANHAIX MOJICKY.T BLIYHCJICHE! 3HAucHis MocTO-

' SHHBIX "KOPHOANCOBA “B3d1HMOACIHCTBHS, _ CPCAH.  aMILIHTYA
KoJeGanuii H 3.1CMCITOB MaTpHLB! pacnpc,rxcmmm TIOTEeHIH- ¢

AMbHOI " SHCPTHH. . i e “rl“‘rncmo
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74
88: 13888n Vibrational spectra and structure of dichloro=
Vi carbene and dichlorosilylene stabilized in an argon matrix.
4 Z d[ Svyatkin, V. A.; Mal'tsev, A. K; Nefedov, O. M. (Inst. Org.
,a ‘Khim, im. Zelinskogo, Moscow, USSR). [Izv. Akad. Nauk
i SSSR, Ser. Khim. 1977, (10), 2236-42 (Russ). ‘The isotopic '
structure of, the »1'and »3 IR absorption bands of dichlorocarbene

and dichlorosilylene, stabilized in an Ar matrix at 15-20K, was
studied. The valence angles were detd., the force consts. were

o

A obtained, and the frequencies of the 1, v, and v3 vibrations were
7z caled. for the CClz and SiCl2 particles with various isotopic
compds. ) ) : :
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Coly,
7/
A 3 b227. KoaeGaTeablible CHEKTPbl M CTpoCiHHe MOJICKYJ:
CCl; u SiCly, cTaGuaH3HPOBAHHBIX B Ar-matpuue. CBsT-
Kun B. A, Manbuen A. K, Hedpenos O. M. <«Has.
AH CCCP. Cep. xu.», 1977, Ne 10, 2236—2249
a Hacruua CCly, nonyucnnas B razosoit ¢ase myrem nHpo-
ausa CliCSiCls n Cl3CCcCls, u wactuua SiCly, nonyuennas
nuponusom SisCls, —craGuinsupoanst B Ar-MaTpHue mpi
15—20°K. B ux IK-cnekTpax sapeructpupoBana musorton-
f'-..c'[{"(', )/ + Has CTPYKTypa KoJeGaTeabHLIX MOJIOC v, i vs. Ilponssenen
v pacueT CHJIOBOTO MOJIs I YaCTOT KoslcGauiii Beex H30TOMHbIX
pasnosuanocteii MoJexysn CCl: u SiCl.. Ormeuenst 3akono-
MCPHOCTH H3MCICHHS TCOMCTPHH M CHJIOBLIX NMOCTOSIHHLIX .
MoJieKyaax aurajorenngos IVB rpynmoi. AsTopedepar

s ——t..

Y NS




V=

V) 3B227. Konedareabbie CMCKTPbl H CTPOEHHE MOJCKYJT.
Cly u_SiCl,, cTaGuaH3HpOBAHHBIX B Ar-matpuue. CBsiT-
Jknir B. A, Manbues A. K, Hedeos O, M. «V3B_
A1 CCCP: Cep. xuu.», 1977, Ne 10, 2236—2242
\Hacnma CCly, nonyuennasi B rasoBoii ¢ase nyrem nHpo-
u3a Cl3CSiCly i Cl3CCcCls, 1 uactnua SiCl,, nosiyuenHas,
(’L. \?uponnaon SipCls, craGuansuposansl B Ar-maTphue npe
}/l "&:{"/,)7 - XI5—20° K. B nux IIK-cmekrpax 3aperiucTpupoBana H30Tom-
ast CTPYKTYpa KoJ1eGaTe/IblLIX M0J0C vy It vs. Ilpomssecr
pacucT CHIOBOro MOJs M YacTOT KoJcGalmii Beex H3oTon L€
pasnopuanocreit Moackyn CCle u SiClo. OtMeucnst 3akong-
MCPHOCTH H3MCIICHHS TCOMCTPHH I CHJIOBLIX MOCTOSIHHBIX p.
MoJIeKY1ax auragorennaos IVB rpynmer. AsTopedepat
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JO: 462425 Two chemiluminescence studiey of the reaction
barium -+ carbon tetrachloride -- barium chloride -
dichloromethylone(A).,  Kiefer, Rudolf;  Siegel, Augusting
Schultz, Amudf - (Fak, Phys,,  Uniy. Freiburg,  Freiburg Br,,
Ger),  Chem. Phys. Letf, 1978,  59(2), 298-302 (Fing).
The chemilumineseence spectrum of the reaction Ba +_CCly was
analyzed as the A-X cmission of CCla.  Since the A state jg
known to have a long lifetime (3.8 us) it is possible to det. the
angular distribution of the chemiluminescent species visually, In
addn., the mean translational energry ['vans, of the product mols,
can be estd. Within the exptl, accuracy the angular distribution
is nearly isotropic and K'yans was estd. as 0.« eV . "The
chemiluminescent cross section iy approx. 3 orders of magnitude
smaller than the main reaction channel leading to BaCi(X) +
CCla, g : .

Wk
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24 B61. Hceaeposanne meromom  MYUTIIOM/3 3ame-
luennvix mermaenos CCl,, HCCl u McCCL. Li w. K,
Rothstein S. M. MINDO/3 study of substituted met-
hylenes CCl., HCCI, and MeCCl. «Chem, Phy$. Lett.»,
1978, 57, Ne 2, 211—213 (anru.)

Metoztom CCIT MO JIKAO ¢ ONTHMH3AWHCIT reoMeTpHn
PACCUNTanbl mm3Wee CHHrMICTHOC (So), mmxnce TPHIJICT~’

‘Hmoe (T;) u nepsoe Bo3Gyxaenioe cunraerioe (S) co-

crosnust CCl, (1), HCCI (II) 1 MeCCl (T1Y). Ocuopibry
cocrosnnem I u II, B cormtacun ¢ SKCOCPHM.  JlaHHBIMK
Haiiaen cunraer So, aas 1] TPHODCT Ty .jemur g
2 xkan/mons mume So. Pacuer pan ClCH. TensoTL o6pa--
3oBaust (KKaja/Moab): I, So 41,4 (sxcnepua, 66), T, 51,2,
S1 806 Il Sy 683, Ty 727,'S, 1028, 111's,' 015
T, 485, S; 74,0. Pacctmranuw:_,reonmpnn I—IIT xopo- |
IO COTMVIACYIOTCS € HMCIO. {HMhuL 3KCnepu. AAHHBIMIT,
Jnst_Becex  paceMoTpemmmx - coemmmenii UmMna  cpsay
G—CI ymenblacTcst B COCTOSTHHSIX Ty u S, no CpaBHeHHIO
c S mpHueM jaaxke B nocJeamen OHa. KOpoue pa
0,06—0,1 A, uem THnHUYHOE 3HAYCHHC s HOpMaNbHbIX
XJI0P3aMEICHIBIX  YIJICBOAOPOAOB.  YKopouene CBA3N




C—Cl B I—IIl HuTCpNMpPCTHPOBAHO ABTOpAaMH Kak YyKasa-
nie na m-gonopubie csoficra atroma Cl mo ornoumenuio K
kapGenosomy atomy C. OGuapyserno, yro B 111 3apsianl
Ha aromax H, He JekKauwHx B MJOCKOCTH. conepxaueii
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12 J{176. Hccaenosanne metondm MUTIATI/3 3ame-

mennbix metuaeros CCl;, HCCl m MeCCL. Li Wai-Kee,

Rothstein Stuart M. MINDO/3 study of substitu-

ted methylenes CCl,, HCCI, and MeCCl. «Chem. Phys,
Lett.», 1978, 57, Ne 2, 211—213 (anuru.)

Meronom CCIT MO JIKAO B BaJIeHTHOM TNPHOIHKCHHH

MUTIIIT/3 wmccaeaoBalo 3JEKTPOHHOE CTPOCHHE 3aMeleH-
ubix Merisenos: CCly (1), HCCL (1) n MeCCl (1), rae

~Me—CHj. Pacc®OTPCiinl nH3llee CHHTAETHOC So M TPHMIAET-
ioe T; u mepeoe BO30y:KACHHOE CHHIJIETHOC S; COCTOsHHS.'

[TpoBesena mosHast ONTHMH3ALMsI TEOMCTPHH, 3a HCKJOye-
uxem Mmeriabuoil rpynnst B I TlpuBenenst pasnosecuas
reoMeTpusi, Tem10oTsl 00pa3oBauls, pacnpeieseHHst 3JeKT-

POHHOIT MJOTHOCTH. B corsacuim ¢ 3KCmepHM. NaHHBIMH mo--

Kaszano, uto ocHosHbiMH  cocrosuusiMu I u Il sBasiorey
cuurJernbie, Torra Kaxk auas i1 ocnosnoe coctosnne npep-
CKa3biBaeTcs TPHIVICTHBIM, UTO HE COTVIACYeTCsl ¢ SKCNepHw,
naunsimi aas MeCF. Pasnosecnast reoMetpusi 11 owepy
XOpOLIO COrJacyercst ¢ 3IKCNEepHM. AaHHBLIMH. YKOpouenme
amnb ceasn C—Cl s H (1,69 A) no cpasueunio ¢ 1y-
muunbiM  3nauenneM  (1,78) 0ODBACHSIOTCS  3HAUYHTCAbHLIM
nepenocoM zt-aexTponnoit naornocti ¢ Cl na anexTponno-
Aeduuutnblii KapGenoswit atom C. B. JI. JleGepen

797p
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WAiAyRInDIG JYpLeni b, ANe' pas we y g e oy

ét’ / ) 24 B32. TeopeTruecKOe H3yuYeHHE 3JICKTPOHHOro CnexT-
f -4 .pa CCl,, Ha Tae-Kyu, Gremlich H.-U, Biih-
</ NerRTE. A theoretical study of the electronic spectrum .

sof CCl,. «Chem. Phys. Lett», 1979, 65, Ne 1, 16—18

(anra.)
BHMOMHEGHE  HCOMIHPHY. PacyeTH 8 HH3KOJICKALIHX.
‘(4 cHHrIeTHHX H 4 TPHIIETHHIX) COCTOSIHHA MOJICKYJIBl JIH- "
. xnopkap6esa CCly (1) Meronom KoHdHrypau. B3aHMojeii-
/’/[‘ A2 CTBHSI € YYCTOM OJHOKPATHHIX H JBYKPAaTHHX BO30Y XK AEHHIT
ctr > < 7 -

. BaJIeHTHHIX 3JEXTPOHOB H OTOOPOM KOHQHTypauH# no Teo-
/étfl'& £J7  puu BoaMyllenwit. B pacucrax mpHMensni rayccon 6asuc C
‘ (9s5p1d/ds2pld), Cl(12s9p/6s5p). Haiineio, uto ocios-
b = HuM cocTosnem | spadercst cuuraetnoe 'Aj; HH3wWee TPH-
QAP) Géq 0 .,/ naetnoe 3B, JexuT Buiue Ha 0,83 3B, nusmee BO36yiKeH-
Jvey noe cuuraerioe By — suiwe na 3,90 3B.  JKCTpanossuHs
Ala 3’”{&— _/ oleprud JAaer IJsi 3THX SHEPreTHU. pasnocTefi 3HAueHHs,
i b‘ S wy cocTas., 0,74 n 3,82 3B. JlunojbHEE MOMCHTH CHHIVICTEDLIX
cocrosnni | mnafzenu  pasummi 1,033 D('A;) n 0,566
'D('B)). Ha ocuoBanii nOJyHCHHLX pe3y.1bTaTOB [aHO
othecenne nosocw moromenns npx 330 HM (3,76 3B), Ha-
61104acMOil TIPH HMNYJLCHOM PaHNIH3C CCly, x mepexoay

2/‘4//2ﬁ//’7/ 1A—'B, B Moackyae I : el B. S1._Becaanos
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12 1324. Teopernueckoe uccaenoBaHue 3/IEKTPOHHOTV
cnektpa modaekyant CCl. Ha Tae-Kyu, Grem-
lich H.-U, Biihler R. E. A theoretical study of the
electronic spectrum of CCl,. «Chem. Phys. Letf.» 1979,
65, Ne 1, 16—18 (amra.)

C yueToM KOH(HIypauHOHHOrO B3aHMOJEHCTBHS paccyH-

Taun ab initio napamerpm Hu3KOJIEXKAWMX cocTosHMiI pa-

é? ., / aukana CClg: 3B, 'By, 3A,, 1Ay, 34, 3B, 'B,. B o6aacTh
¢ { 240—340 uM MeTOAOM HMMYJbCHOrO (oTOMH3a mNoOJyueHa
/ noJsioca norsowenus panukana CCly, npunncannas Ha oc-
HOBe pacyeToB cHcTeMe nepexopos 'A,—!B,. B coorsercT-

BHH C pe3yJbTaTaMH pacyeToB IepBoe TPHIIJIETHOE COCTOS- *

nue 3B; JeXKHT Bbille OCHOBHOro 'A; na 0,83 3p. BuGA. 1,113‘. ;
S e b Mt DR

Py 24 o
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C CK T 913 131579N .x cacoretical study of the clectronic spectrum
2/ , of dichlorocarbene radical. Ha, Tae-Kyu; Gremlich, H. U.:

Buehler, R. E. (Lab. Phys. Chem., Swiss Fed. Inst. chhnnl.:
Zurich, Switz.). Chem. Phys. Lett. 1979, 65(1), 16-18 (kng).
Ab initio CI calens. for some low-lying electronic states of the
CCl2 radical were carried out. The UV absorption band 330 nm
obtained by the pulse radiolysis expt. is confirmed and assizned
; to the 141—18; tr]ansition. (’gh)e cu(l)cg:.3 tr\‘}nsgiox1 c}x\:er;ﬁ' is 3-8.4
5.9 nm. The 1Ist triplet state (3B1) is 0.83 eV above the 1 1 ground
K’é‘l VCLLX, state. E P w0 e 5 g
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- CFCI radicals in' the ¢gas phase. «Chem. Phys. Lett.»;
. 1979, 65, Ne 3, 425428  (anra.) - xE,

2 B181. Huayuupyemble ~J1a3epoM  CNEKTPHI . BO3LyXKA" y
nennsi ayopecuenuun pajukanos_CCl, w CFCl B raso-~/2%
Boit dase. Tice J. J, WampTer F. B,”Rice W. W.
Lascr-induced fluorescence excitation spectra of CCl, and |

Q

N

.. 8

H3Mepenbl. HHAYIPYeMbIC oM ~c.ncx;rp7 B03Gyxae- |
‘51 (JyopecUCHIHH PaaHK @l;. it €FCl B rasopoit :
daze. Moackyast CCl, n CFGI moaywaan npi doroamue- .

counannn CCly 1 CCLF MO’ AEHCTBHEM: HMMYJIbCHOTO '
aasepa na ArF {193,3 um). HcrounukoM' BO3GY:KIeHHS |
CIeKTPOB (WYOPCCUCHIHH CJYZKH/ HEMPePBIBHEIL nepecTpa-
upaeMblit Jasep na kpacutene, B o6aactn 490—560 kM
cnektpa CCl, oGnapy»ena mnporpeccHs H3 LICCTH ‘mojoc
co cpeauuM KoseGaTeabubiM HutepsanoM 307 em~l dra,
nporpeccis oTHeceHa K Jied. KOJ. V2 B BEPXHEM SJCKTDOH-'.
nom cocrotumi CCly. Be3cTONKHOBHTC/AbHOE BPEMS JKH3HH |
¢dayopecuerunn CClo oueneno B _4,8 MF‘;/\'(\.V B cayuae,

AR

~



C 7, B cnextpax Bo30yXAcHus (ayopecuenuus HaiijcHa
Ci. TeMa nonoc B o6aacti 360—390 HM €O cpelHHM KoJe- |
62 cenbHbIM nHTepBasoM 392 cM—!, oTmecernyas k Ko.ae6a-
¥ > v, B Bepxuem cocrosiunn CFCl. Bpemsi xusun ¢ayo-
pecuenunn -CFCI oueneno B 800 .ucek. . Tlomyuennsie pe-
3Y/IbTATLl, CP2BHEHBI C MATPHYHBIMH JAHHBLIMH H OTMEYEHO
HX Xopoiwce  corsacne. CKOpocTb 0Gpa3oBaHus pannxanoa‘
CCl; u CFCl cornacyetcs ¢ Mexaun3MoM OAHO(OTOHHO-
Huayunpyemoit muccounauun. CnaGoe ucnyckanme, HaGmio-
Raemoe npu oGnyyennn cucreM Tobko aasepoM na ArF,
O6DLACHEHO pacnafoM 5JeKTPONNO-BO3GYKACHHEIX (parMen- |
108 CCl; nwan CFCL ITpu ¢otomse CCl; n CCIF; yq’-,‘
J1a3¢pOM B Kay-Be NMPOAYKTOB HalieHbl TaKKe MOJEKYJbl
CCl,_CF u Cl,. _ __C. B. Ocui;
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2 J1720. MHAYyuHpOBaHHbIE J1a3epOM CMEKTPbl BO3OYHK-
nenus ¢ayopecuenuun panukanos CCl; u CFCl B raso-
Boit dasze. Tice J. J, Wampler F. B, Rice W. W,
L:ser-induced fluorescence excitation spectra of CClp
and CFCl radicals in the gas phase. «Chem. Phys.
Lett.», 1979, 65, Ne 3, 425—428 (aHr.a.). ‘

ITooryuensl CneKTpHl BoaGF;Kgey_m_g_(myppcc_ucnmm ra-:
3006pasnnx paankaios CCl; B oGmactin 490—560 nM H
CFCl B o6aactn 360—390 nm. Paamukaiast nonyyaich B
peayabtate Qortoanccounaunn napos CCly man CCLF B
noJse u3nyuenus skcuMepuoro ArF-masepa (A=193,3 um)..
Cnektpn B030yXKJaJHCh TNepecTpaHBacMbIM JIa3epoM Ha,
kpacutese. IlpoBeeH anamn3 KoJe6aTesbHON CTPYKTYpHI
nosioc crektpos. OTMeueno corJacie pe3yJabTaToB paGo-
TH C AaHHBIMH, MOJYYCHHBIMH paHee A/ TeX e paau-
KaJIOB, H30JHPOBAHHBIX B MaTpHLUAX HHEPTHHX ra3oB.
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"] 101: 180419d Laser-excitation spectrum of gas-phase dichlo=
rocarbene (CCl:z). Predmore, David A.; Murray, Alice M.;
Harmony, Marlin D. (Dep. Chem., Univ. Kansas, Lawrence, KS
66045 USA). Chem. Phys. Lett. 1984, 110(2), 173-7 . (Eng).

- The gas-phase laser-induced fluorescence-excitation spectrum of
CCl; was obsd. at 498-534 nm. Sufficient resoln. was obtained to
partially resolve the band structure arising from the sym. stretching
a}x:d bex:%ing vibrations, which leads to vibrational parameters for
these modes. S g

gty T -
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Ce Dn Z0L7 198y
.4J1472. Cnektp J/1a3¢pHOTO _ BO3GYMKJIEHHSI _MOJEKYJ
CCl, B rasozoii dase. Lasef~excilation spectrum ol gas-

'pﬁa"se CCl,, Predmore David A, Murray Ali-
ce M, Harmony Marlin D. «Chem. Phys. Lett.»,
1984, 110, Ne 2, 173—177 (anrax.) . :
MeronoM B036yKaaemoil JasepoM (JyopecUeHIHH o-
JydeH ¢ BHCOKHM paspewrenneM (~0,1 cm~') cnmextp me-!
pexona X'A;—A'B; monekyan CCly B rasosoit ¢ase. Mo-
aekynn CCl, renepHpoBajHCh NYTeM MHPOJH3A MOJEKYJ
s . (CH3)3SiCCl; B xBapuesoit Kioere npu T-pe 400—500° C.
Lﬂm f .,l[ ‘ /)— Ha ocHoBanHH KO0JeGaTeJbHOrO aHAJH3a MOJYYEHHOTO
CMeKTpa ONpefeseHbt MOCTOSHHME Woo, 1%, @ %11% X120
X220 Mosekyns CCly B cocrosnun A'B. B. E.

P /985, 18 N
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4 b4382. Cnexkrtp JazepHoro Bo3Gyxpenuss CCl, B ra-
3080l ¢ase, Laser-excitatton spectrum of gas-phasc PA

redmore David A, Murray Alice M,
Harmony Marlin D. «Chem. Phys. Lett», 1984,
110, Ne 2, 173—177 (aura.)

C  HCmoJb30BaHHEM — HMIYJBCHOTO  TEPECTPaHBAEMOro
Jasepa Ha Kpacutesae  (cnekTpajdbHast  wHpHHA 1 maM
0,1 cu~!) B oGnactin 498—534 HM THCCACAOBAJAH CNEKTP
B030y:xaenus ¢ayopecueHunn cBoGoaubx paankanos CCl,,
K-pble moayuann mupoansom napoB (CHs)3SiCCly; npu
T-pax 400—550° C. OCHapy:KeHBl NOJOCH € MaKCHMYMaMH
npu ~500, 508, 516, 524,5 nm 533 umM nepexoma CCl,
(X'A\—A'B)) ¢ wuacTHUHO pa3peCLICHHON  CTPYKTYpOI,
O0YyCJOBJCHHOIT CHMM. BaJICHTHBIMH H JAchOpPMAUHOHHHMH
KoJeGanusaMn (nmepexomws (vy, vz, 0)<(0, 0, 0), rme v;=
=1—4, v,=0—6). Onpenenensl KoneGaT. mnapaMeTpH
B030YXKJICHHOrO  3JCKTPOHHOrO COCTOSIHHA  (eM~1): g0
16920, (Dl0 639, (l)'zO 305,4; X1‘1°—3,4; x12°—1,8; x22° 0
H NPOBENCHO HX CONMOCTAaBJEHHE C B3ATHIMH H3 JHT-PH
pe3yJbTaTaMH TeOP. PACUCTOB H C SKCNEPHM. Pe3yJbTaTaMH,
nonyyeHusMn MetopoM m3ossinkn CCl; B TB. MatpHue.

S ; B. E. Ckypar
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- { 20 51066. Heammupuueckoe HCCJef0BaHHE 9MEKTPOH-
[[”g ¥ "/(oro cnektpa auxaopkap6ena CClo. An ab initio study of
e the electronic spectrum of ‘dichlorocarbene CCl,, Ngu-
yen Minh Tho, Kerins Mary C, Hegarty An-
hony F, Fitzpatrick Noel J. «Chem. Phys.

‘Lett.», 1985, 117, Ne 3, 295—300 (anra.)
IMposeaen pacyeT OCHOBHOTO H PpSAa BO3GYXKAEHHBIX
371eKTPOHHHIX cocTosiHuit Mosekyabnl CClz. Teomerpuu. napa-
MeTpHl H KosreGaTesbHble YacTOTHl OCHOBHOrO COCTOSHHS A,
H HH3IIEro CHHIVIETHOrO BO3GYXXJACHHOrO COCTOSIHHA !B,
jonpeaenensl npH pacuere Merogom CCIT B Gasuce 3—
7([)/2@”2/ ) 2IT®*. OTMeyeHO 3HAYHT. H3MEHEHHE FeOMEeTPHH MOJIEKYJb
npu mepexoie M3 cocrosuns 'A; B cocrosiuue !B; (Mexb-
70 le/@) saeproe paccrosnne C—Cl yMmenbwaercs na 0,04 A, yroa
CICCI yseanunBaercst Ha 19°). duepruu cocrosinuii !'Aj u
; f7 "!B; npH paBHOBECHOil reoMeTpHY. KOH(HIYpPaLHH COCTOSAHHS
) JA, paccunraun Metomamu CCII, KoHpurypalu. B3aHMOAeii-
CTBHSI C YYETOM OAHO- H JABYKPATHO BO3GYXKIEHHBIX KOHOH-

X (985 19, nAO



Typaunit M no Teopun Bo3Mymienuit Mennepa — Ilaeccera

2-, 3- u 4-ro nopsaakos. Hcnosab3oBansl Gasuchl 8-21TD*,
6-31T®**, 6-31T®** u Gasucwt Xysunaru — Jlaunura, no-
nonHeHHble OAHON H AByMs noasipusau. d-d-muamu wa C
u Cl. Ins BepTHKa/bHOIT 3Hepruu nepexona 'A—!B; noay-
yena ouenka 1,95 3B  (sxcmepum. 3Hauenmne 2,10 3B).
C nomouwpblo TeopHH BO3MylueHHit B Gasuce 6-31T®** pac-
CYUHTAHBl 3HEPrHH CHHIVIETHBIX H TPHIJICTHBIX COCTOSIHHIL
CCl; i ny6aerusix cocrosiuuit_CClot. A. A. Cadonos

Lata,
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23x An ab initio study of the electronic spectrum of
dichlorocarbene CCl:.. Nguyen Minh Tho; Kerins, Mary C.;
Hegarty, Anthony F.; Fitzpatrick, Noel J. (Dep. Chem., Univ. Coll.,
Dublin, Ire.). Chem. Phys. Lett. 1985, 117(3), 295-300 (Eng).
The lower-lying electronic states of dichlorocarbene were studied ﬁy
ab initio methods at different levels of accuracy. For the 1B)+—14,
transition, the calcd. transition energy (1.95 eV) is in good agreement
with the gas-phase value of 2.10 eV. The discrepancy  with a
previous ab initio CI study is discussed. The vibrational frequencies
of CCl: in both 1Ay and 1B; states wero caled. and compared with
expt, The 1st 4 triplet and 4 catlonic states were also examd.
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g, Phaps: Chem., 1985, 89,
NI6, 3959-3Y6Y.
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20 54457. - OGpasosanne panukanos CCl(A'B;) npu.
oroause CCly u CBrCl; moa aeiictBHem — BaKyyMHOro
Y®-uzayuenun. CCly(A'By) radical formation in VUV
photolyses of CCl; and CBrCls. Toshio Ibuki, Ta-
kahashi Norio,. Hiraya Atsunari, Shobatake Kosuke. «J.
Chem. Phys.», 1986, 85, Ne 10, 5717—5722  (anra.)
Mecto xpanenns I'TTHTB CCCP : ‘

Ipu o6ayuyennn CCly u CBrCly . npn  pasa. 10—
140 MTopp cBerom 104,8 u 106,7 um u 121,6 uM peso-
HAaHCHBIX JaMI, coacpxawux Ar uau cMmech 2% Hzc98%
He coors., nabmonanun anddysHylo 3MHCCHOHHYIO MoJoCy
B 061. 410—570 uM, K-pas  NpHOHCaHAa  nepexoay
CCl(4'B==X'A;) Ha ocHOBe  H3MEpPCHHI - MOPOrOBHIX
3Hepruii e¢ BO3CYMACHHS TNPH HCNOJb30BAHHH MOHOXPO-
MaTH3HPQBAHHOTO CHHXPOTPOHHOrO H3JyueHHS. 3aTyXaHue
®a CCly(A'B;) NpOHCXOMHT ¢ ABYMSI XapaKTepPHCTHY. Bpe-
Menamu 2,174-0,26 u' 4,04-0,12 MKc. 3aBHCHMOCTb COOTHO-
IIeHHST aMIUVIMTY[4 STHX ABYX KOMNOHeHT cnaga ®a ot
[aBJ. YKashBaeT Ha HaJHyHe HHAYUHPOBAHHOM CTOJKHO-
BCHHSAAIMH HHTepKOMGHHAW. KoHuBepcHu: 'B1—3B;. Bnepsuie
H3MepeHbl ceueHHsi morsoltenusi csetra ana  CBrCls, B

Wie [CIRLPy—




061. 106—200 HM H NpPOH3BEICHO ' MPCAMOJOKHT. OTOXK-
NecIBacHHe—PHAGCPrOBCKHX NepeXoNoB. ——B—E—€xypar
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1351166. CnexTp na3epHoro BO3GYXKACHHS H CTPYKTY-
pa CCl; npu pacwhpesun B cBOOOAHYI0O CTPYI® M3 Ha-'
rperoro comaa. Laser-excitation spectrum and structure
of CCl; in a free-jet expansion from a heated nozzle [
Choe J. I, Tanner S. R, Harmony M. D. // J. Mol.
Spectrosc.— 11989.— 138, Ne 2.— C. 319—331.— Aurn. |

B oGaactn 497—533 HM H3MEDPEH CNEKTp  J1a3epHOrD -

‘Bo30yxaeHns dn  (mepexox  A'B,(v,v,0)—X'A4,(000);

v;, Uy=0—4) monekyn CCl, oXJIaXJeHHBIX B CBEpX3BYKO-
poit crpye. Pamukann CCl;  nosyuanmuch  THPOJH30M

-(500° C, marperoe conuo) ( CHs)3SiCCls. Havano mepexona



‘pH vo_==16_912,85' ov—!. 3maveHnsi K0ae6aT. MOCTOSAHHHIX
coctoauns A'B; (B cM7): ‘®,°=643,628, @,0=307,977,
2= —4.02, xfp=—2.137, x0,=—0.308. W3 ananusa
BpawaT. CTPYKTYphl OUPENeneilsl 3HaueHid A—B nns

‘OTJeIbHBIX KO1e0aT. yposieit (Monexyra paccMaTpHBanach
KaKk BOTYOK, OnM3KHii K cumm.). Cpennee 3HauCHHE

(A—B)yoo=1.805 cM~; " pgas coctomums  A'By—
—(A—E)éoo=3.660 ¢M-?, mapaMeTphl KoreGaTenbHO-Bpa-
1aT. B3aHMOJAENCTBHS — 2, =0,105, a,=—0,142 cm—L
. PacCYRTaHH TCOMETPHY. ‘1apaMeTphl MOJICKYJbL: COCTOSIHHE

. X—R=1,754+0,05 A, 0=116:£2% cocrosiie A—R=
= 1,784005 A, 0=136x2. B M Kosba
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111: 204446v Pyrolysis jet spe:troscopy: rotationally resolved

tlectronic spectrum of dichlo-ocarbene. Clouthier, Dennis J.;

Xarolczak, Jerzy (Dep. Chem., Univ. Kertucky, Lexington, KY

. 506 USA). J. Phys. Chem. 1989, 93(22), 7542-4 (Eng).
I The rotationally resolved, gas-phase vibronic spectrum of dichlorocarbene

G s 2l 33 recorded by using the technique of pyrolysis jet spectroscopy.
%[”WWH U Well-resolved rotational lines of the various isotopomers were ObS(K,
wrresponding to a rotational temp. of 3-5 K. The transition is 1B,

L’/ ) <14y with a ground-state bond length of 1.714 A and a bond angle
/ +109.36°. i o i :
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oms3519 909
19B51253. MuaanMeTpoBblii M cy6muanumerponuii
crektp puxaopkapGena CCly: Onpepenenne  3JeKTpoHHOR
CTPYKTYPbl M3 TOCTOSIHHBIX ~ SIAEPHOTO  KBaApYyMOJbHOID
s3aumopesictousa. The millimeter and submillimeter-wave
spectrum of dichlorocarbene CCly: Electronic structure es-
timated from the nuclear quadrupole.coupling constants [
Fujitake M., Hirota E. //J. Chem. Phys.— 1989.— 91,

Ne 6.— C. 3426—3430.— Amurur.

Ha MHKDOBOJHOBOM CNEKTPOMETPE C MOAYJSALHEH HCTOR-
HHKa B oOaactsix yacrot 238—250 I'Tu n 338—360 I'Tu
¢ TouHocThlo okoso 30 K1 H3MepeH  BmepBHe Bpamar.
crektp auxjopkapGera, C3Cl,, B ocHOBHOM KoJebat. co-
crosuni. AHaau3 MB-cneKTpa BHIOJHEH C HCIOJb30BaHH-
eM raMHJbTOHHAHa YoTcoHa B A-pefyKuHH C y9eToM KBap-
THYHOTO H CEKCTHUHOrO LEHTPOGEKHOro HckaxeHns u 35Cl-
AIepHOTO KBaAPYNoJbHOro B3auMmoneiicTBis. Onpenenenu
ppamar. nocrosnnse B MIm A=>50229,425(65), B=
=23695,3440(31), C=23438,3633(32) H NOCTOSHHHE KBaj-
pynosbioro B3aumopeiicTsis B MTIn Yaa=—22,61(132),
Yoo =17,40(85), %es—xce=12,19(38). 3 Bpawar. nocrosu-
HBIX BBIUHCJEHH CTPYKTyphne napameTpu ro (C—Cl)=
=1,7157(28) A, 8,(CICCl) =109,2(3)°. Ouencn HOHIKI H
o xapaktep C—CIl cBsi3n. C. H. Mypauzr
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111: 67083h Photoabsorption spectrum and dichloromethylene
(CC12(A!B1)) radical formation in the VUV excitation of:
hexachlorocthane. Ibuki, Toshio; Hiraya, Atsunari; Shobatake,!
Kosuke (Inst. Chem. Res., Kyoto Univ., Uji, Japan 611). Chem.:
Phys. Lett. 1389, 157(C), 521-4 (Eng). The photoabsorption cross’
scction and fluorescence excitation spectra of C:Cls were investigated !’
at 105-200 nm using synchrotron as a light source. The absorption |
bands obsd. were assigned as the Rvdberg excitations. The’
fluorescence yield starts at about 160 nm gnd increases to ¢ = 0.18 at,
111.5 nm. The emitting species is CCL(A1B; — N!Ay); its radiative
lifetime is 1.83 £ 0.02 us. ) =

CA- 1989, 111, w8
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11J1343. Cnektp doronornomeHss u o6pa3osanue
papukanos CCly(A'B;) npu BY®-po3byxpenun  CyCle.
Photoabsorption specirum and CCl(A'B,) radical for-
mation in the VUV excitaion of C,Cls / Ibuki Toshio,
Hiraya Atsunari, Shobatake  Kosuke // Chem. Phys.
Lett.— 1989.— 157, Ne 6.— C 521—524.— Auwra.

[Tonyyenn cnexkTpel BO3Gy:KAeHHS (JYOPCCUEHUHH H ce-
uenus (oronoraowenns Mogexkyasl C,Cls B ob6aacth 105—
200 uM c BOsOyxACHHEM CHHXDOTPOHHBIM  H3JYYCHHeEM.

‘HaGaionaemble B CIICKTPC TMOTJIOUIEHHSA IOJOCHl OTHECEeHbI

nepexonaMn B pHAGeprosckHe coctosinisi. KBaHTOBHII BhI-
Xxon ¢ayopecuenun  pacrer or mopora mnpu 160 um g0
suayennst 0,18 mpn 1115 um. Ilokasamo, uto ¢ayopec-
uenuis  obycaosaena mnepexomom A'By—X'A, panuxana
CCl,. PannaunonHoe BpeMsi KH3HH BepXHero COCTOSIHHS,
pannkazna cocrasaser 1,83%0,02 mxc. Onpeneacnsl Takke
noporosuie sueprun o6pasosanus pamnkana CCly npu pas-
JHYHBIX KaHajax Bacnana C.Cls. . TI” Cmupnos
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I/IL 114: 129633k Structure and energetics of the lowest 1A; and

‘)Z 1B, etates of dichlorocarbene. Kim, Scung Joon; Hamilton, Tracy

P.; Schaefer, Henry F., III (Cent. Comput. Quantum Chem., Univ.

Georgia, Athens, GA 30602 USA). J. Chem. Phys. 1991, 94(2),

2063-7 (Eng). A rccent partial structural anal. of spectroscopic

measures by J. I. Choe ¢t al. (1989) led to the conclusion that the

first excited electronic state (1B; state) of CCl; has a longer bond

distance than does the 1A; ground state. This is consistent with

typical Franck-Condon pictures of diat. potential curves and with

exptl. results for the anaiogous CF2 system. However, the ecarlier

.theor. study of M. T. Nguycen et al. (1985) came to the qual. opposite

corclusion, predicting the 1By bond distance to be shorter by 0.044 A,

.~ which agrees with the anal. of rotationally resolved spectra by D. J.

é { Clouthier and J. Karolczak (1983). In this research high lével ab

) initio quantum mech. methods ore used to clarify this question.- The

.+ - most rclinble values predicted here for the CCl; bond distances are ro

sy ey S LS A (1Ay) and ro = 1.657 A (\B1). Large basis sets and, high

/‘L/-/V p levels of clectron correlation are required for excellent agreement

with expt. in both structures and energies. The differences between

CF2 and CCl2 in the bcha_vior of the C-X bond length upon

excitation i3 discussed. It is also argued that most closed shell
carbencs are not two configuration problems.

oA 1991 114, N7y
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" 115: 192928w Laser-induced fluorescence excnauon spectrum

of dichlorocarbene (CCl:) cooled in the supersonic jet. Chen,
Yang; Lu, Qingzheng; Wang, Dongqing; Shen, Liusi; Wan

Hongfei; Zhang, Yunau; Yu, Shuqin; Ma, Xingxiao (Dep. Mog
Chem., Univ. Sci. Technol. China, Hefei, Peop. Rep. China 230026).
Wuli Xuebao 1991, 43(6), 885-90 (Ch). Laser-induced fluorescence
excitation spectrum of gas-phase dichlorocarbene cooled in the
supersonic jet was obsd. at 497-517 nm. The K-structure of the
(v1,12,0)-(0,0,0) vibrational bands was resolved. About 80 subbands

‘were assigned. »' = 643.5 Cm-1, 12’ = 308. 0 cm-! and the anharmonic'

consts. and (a'-B') = 3.67 cm-}, (A"-B") = 1.80 cm-! were obtained

from the anal. of spectra.

CHIGY), iS5 WIS
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-+ 19 B1333. - Mayueuue BpamatenbHo pas3peuIenioro ajeK-
“TPOHHOrO CNeKTpa AMXJOpKapGeHa, Mnoay4eHHOro NHPOJH-
aoM, B cBepx3ByKopoii cTpye. A pyrolysis jet spectrosco-
pic study of the rotationally resolved electronic spectrum
of dichlorocarbene '/ Clouthier .D. J., Karolczak J.-// J.
Chem. Phys.— 1991.— 94, Ne 1.— C. 1—10.— Anurs.

- -Jluxnopkap6en .(I) renepupobasi- npH MHPOJH3E TpHMe- .
THJI(TPHXJIOPMETII)CHJIaHa B' aproHe npH aapa. 1—3 aTy
# T-pe 500°C. MetomoM  J1a3epHOIl  CMEKTPOCKOMHH B
CBEpX3BYKOBOIl CTpye H3yueH BpallaTesbHO paspelIeHHBI
wonebaTtenbHo-37eKTpouHblt  cnektp L. [losmoca mpu
17255,67 cm~! ‘oTHeceHa - K 3MICKTPOHHOMY ~ Mepexopy

A'B,—X'A,. Ha6monaeMeie Kose6aT. YaCTOTH' B OCHOBHOM
#1 'BO30YIK/CHHOM COCTOSTHHAX OJIH3KH K COOTB-IUHM JIHT.
AAQHHBIM, TOJNYYEHHHIM' METOAOM  MATPHUHOIN  H3OJSIMH,
Bozoyxaennstit I umeer -yron CICCI, pasuwit 131,4° n
aanny csasu CCl, pasuyio 1,652 -A. IIHNOABHBIT MOMEHT
flepexofia MepNeHAHKYJspPeH IJIOCKOCTH MOJeKyJbl. - OcHOB-,
s10e cocrommwixnop_xap(ieﬂa cunraerno. H. B. Yykanos

[
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L L{/ % 20 B1091. CTpYyKTYypa H 3HepreTHka HHM3WHX A\~ H
y

IB\-cocTonumii puxaopkap6ena. Structure and energetics
of the lowest 14, and 'B; states of dichlorocarbene /
Kim Scung-Joon, Hamilton Tracy P., Schaefer Henry F.
/l J. Chem. Phys.— 1991.— 94, Ne 3.— C. 2063—2067.
— Aun

Meropamu CCIT MO u xondurypaiu. B3-BHS C  yueToM
- 1 2-KpaTnblX Bo30ys<ACHHIT ONTHMH3HPOBAHL TeOMeTpHH
HH3WHX cHHrJeTHHX cocTosnnit CCly (1) — 14, u !'B;. Ue-
NOJIb30BAHbl ABYX3KCMOHCHTHLI NONNPH3OBAHHEA M Tpex-
SKCMONCHTHBIA ABAXKAL TMOJAPH3OBaHIbIN Ga3uCH, a B Me-
tone CCIT —rakxe [7s6p2d1f/6s4p2d1f]. Metomom CCII.
paccuHTanbl- rapMOHHY. KoJsebat. yactotel 1 UK-nurencns-
HoctH oGoux cocrosunil. HauGosee Tounble AAHHBL CBS3H
CCl, npenckasuiBaemble aBToOpaMH, cocrasasior 1,713 (14,)
H 1,657 A (!By). Pacuernasi aamaGaTiy. pa3uocTb SHepriil
1Ay n 'By 17300 cM—! xopowo corsnacyercsi ¢ 3KCMCPHM,
seanynnoit 16 920 cm—!. OGcyxaaercs pasiHuHOe nosefe-
uue aaud cesseit 1 w CF2  npu Bo3Gy:xaeHuu.

B. SI. Becnanos
~ i
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1 114:7236258s Leser-induced fluoresccnce excitation spectrum
of dichloromethylene (CCl:) cooled in a supersonic free jet. Lu,
Qingzheng; Chen, Yang; Wang, Don;’.qing; Zhang, Yunwu;  Yu,
Shugin; Chen, Congxiang; Koshi, Mitsuo; vatsui, Hiroyuki; Koda,
‘Seiickim; Ma, Xirgxiao (Dep. Mod. Chem., Univ. Sci. Technol.
China, Hefei, Peop. Rep. China 230926). Chem. Phys. Lett. 1991,
'178(5-6), 517-22 (f&ng). Laser-induced fluorescence {LIF) excitation
spectrum of gas-phase dichlorocarbene (CCl:) cooled in a supersonic'
free jet has been obsd. in the wavelength range of 497-517 nm. The
K-structure was clearly resolved. About 89 subbands were assigned
to (v, v2 0) = (0, 0, 0) vibronic transitions. The vibrational
frequencies of #1 = 643.5 cm-1, »'2 = 308.0 cm-! and their
anharmonic consts. vere obtained. Furthern:ore, the rotational data
A'-B' = 3.67 cm-l; A"-B" = 1.80 cm-t were deduced from the

speetral anal.
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+ 5B1129. Smuccuonnniit cnextp CCl; B rasoson dase
/Chen Yang, Lu Qing-zheng, Ma Xing-xiao, Cui Zhi-feng,
Zhao Xian-zhang, Lu Tong-xing //Wuli xuebao =Acta phys.’
sin. .—1992 .—41 N2 10 .—C. 1582—1589 .—Kur. ;pes.
awrn,

B 30He pa3psAa NOCTOSHHOrO TOKa B napax CCly wHabnio-

AANM IMMCCHOHHLIN cnekTp B obnactu 520—630 Hm, npu-

/A

X 1994, NS

nuCaHHbLIK Nepexoay . CCI;(A-»X) MpoussepeHo oToxpAecTs-
newne ~ 400 nonoc nepexopos (v{. vy, 0)=(vi’, vi’, 0)
monekyn 3Cl—C—*Cl u ¥CI—C—"Cl u cocrasnensi Tabauusl
[fenanppa. Onpepenenst konebart. udacToTel Vi, V2 M uX
M30TONHbLIE CABMIU. ; B. E. Ckypar
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118: 201405q Emission spectrum of gas-phase carbon dichloride
(CClz). Chen, Yang; Lu, Qingzheng; Ma, Xingxiao; Cui, Zhifeng;
Zhao, Xianzhang; Lu, Tongxing (Dep. Mod. Chem., Univ. Sci.
Technol. China, Hefei, Peop. Rep. China 230026). - Wuli Xuebao
1992, 41(10), 1582-9 (Ch). In d.c. discharge of CCls vapor, the
emission spectrum from 520 to 630 nm was cbsd. and identified as
the A — X transition of .CClz radical. About 400 bands were
assigned to (n,,0) — ("1,1"2,0) progressions of 3Cl-C-35Cl and

_35C]-C—37Cl, and tabulated to Deslandres tables. Spectral anal. gave

out the vibrational frequencies », »2 and their isotopic shifts in which
the data of gas-phase CClz in ground state were not found yet in
literatures. . . PRI :

C.N. /993 g ndo
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131:134914 Structure and Energetics of Group 14 (IV-
A) Halides: A Compara

Density Functional-Pseudopotential Study.
Sigfrido; Vargas,

Rubicelia; Vela, Alberto (Departamento de Quimica
Inorganica Posgrado Fac de Quimica, Universidad Nacional
Autonoma de Mexico, Mexico D.F. 04510, M J. Phys. Chem.

7 A, 103(28), 5590-5601 (English) The complete set of MX2
- and MX4 (M = C, Si, Ge, Sn, Pb and X = F, Cl, Br, group
14 halides are studied with d. functional theory and
quasirelativis effective core potentials. To analyze
the role of d. inhomogeneities and asymptotic behavior
of the Kohn-Sham effective potential in these mols.,
following exchange-correlation energy functionals are
tested: local, semi (generalized gradient), and hybrid

Escalante,

C. 4 1q90, 131



functionals. For comparison, Hartree- results are also

presented. Fully optimized geometries are in very good

agreement with exptl. available data and with other

high-level theor. cal The energy differences assocd.

with the dissocn. and disproportionation reactions are

reported. Zero-point corrections and at. spin-orbit

effects included in these reaction energies. The

dissocn. energies predicted at Hartree-Fock level are

underestimated, the local energy differences are

overestimated, and both the semilocal and hybrid
approaches provide the b ests. for these reaction,
energies. The disproportionation energies, whic

commonly used to explore the relative stability of

different at. valences a behavior that departs from that

commonly known for reactions involving single atom: the

local and semilocal disproportionation energies have ver

similar values and follow the same trends.
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F: CCl2 ' ’ - ' )
p: 3 2650
132:214053 Spectroscopic constants of the X(1al),
a(3Bl), and A(1Bl) stat of CF2, CCl2, and CBr2 and heats
of formation of selected halocarbenes: a initio quantum
chemical study. Sendt, Karina; Bacskay, George B.

School of Chemistry, University of Sydney

Sydney 2006, Australia J. Chem. Phys., 112(5),
2227-2238 (English) 2000 The geometries, rotational
consts., harmonic force consts. and frequencies,
dissocn. and term energies of CF2, CCl2, and CBr2 in
their r X(1Al), a(3Bl) and A(1Bl) states, computed by
complete active space SCF (CASSCF), complete active
space 2nd-order perturbation (CASPT2), and coup cluster
with single, double and perturbative triple excitations
[CCSD(T)] methods and cc-pVTZ basis sets, are reported.
For CCl2 and CBr2 the barr to linearity are
characterized. The computed spectroscopic consts. are i
good agreement with the available exptl. data. The

C. 42600, /32,



atomization energies hence heats of formation at 0 and
298 K of these mols. and of CHF, CHCl, CFCl, all in
their lowest singlet ground states were computed by the
ccSD method using basis sets ranging from cc-pVDZ to
aug-cc-pVvQz, cc-pCvQZ and G3large, enabling the
extrapolation of the energies to a complete basis s
(CBS) limit and the inclusion of core-valence
correlation (with the excep of CBr2). Scalar
relativistic corrections, computed by CASPT2, were take
into account. The final CBS results (in kJ mol-1) are
.DELTA.fH2980 (CHF) 147 .+-. 4, .DELTA.fH2980(CHCl) = 320

S 4, .DELTA.fH2980 (CFCl) = 29 ot 4,
.DELTA.fH2980(CC12) =~ = 229 s 4, and
.DELTA.fH2980(CBr2) = 337 .+-. 8 The GAUSSIAN-3 (G3)

heats of formation of these mols. are within 2 kJ mol of
the CBS values, representing significant improvement
over the GAUSSIAN predictions which differ from the CBS
results by up to ~10 kJ mol-l. Similarly, the G3
triplet/singlet energy sepns. are in agreement with tho.
obtained at the CCSD(T)/cc-pvVQz level of theory|
including core-valence correlation corrections, as well
as expt.

R R R R RRRBRRRRRRRRRRRRRRRERERRRRRRERREEEREEEN.




