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ICL™ , AuCl™, Vi 64 @ 1960

&4

AuBr;,

pto1e- (|, CwJIOBHE ) -
NOCTOANHEE

Stammreich H., Forneris R. )
Spectrochim. acta, I960, I6, I 3, (@HTJ)

CreKTpH KOMOMHAIMOHHOI'O pacCesiHuA U
CUJIOBHE IIOCTOfAHHEE MIOCKUX KBAaZPaTHHX MOJe-
Kyn Tuna ABy.

PiXum. ,I1961,4B580
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"9 1291. ° Huskouacrotnsie HK-cnekTpel u Kone6a're.nzb-.,
“uple cHaosbie noctosinubie Honos AuCly, AuBry= PtCl..a -
Sabatini A, Sacconi L, $TIrttTmro V. Far-inf-
rared spectra and vibrational force constants of the ions'
AuCly—, AuBry—, and PtCli—. «Inorgan. Chem.», 1964, 3,
i 17757/111(776 ) (80'-4001 :c ‘l') KO\mJleKCOBV
. Mayuennt -CIIEKTPH — M~ )

MQPt)({Il.;(M=K, Pb, Cs) 1 MAuX,(M=Rb, Cs; X=Cl, Br)‘
(nJIoCKlie KBaapaTHbie COG/MHenist MpHHAM/IE)RAT K TPyM-,
ne cummerpus Dyn). TMpepnoxeno ciedyiollee OTHeCeHHE
yacror KoJeGamuii tonos AuCly—, AuBr,~, PtCl2- x Ti-
nam cummerpui: Ay — 347, 212, 335; Bz —171, 102, 164;"
Byg — 324, 196, 304; -E, — 356, 252, 316; E, — 173, 100,:

196

185 cu~!. DTH. 4ACTOTHI 1CNO/L30BANLI JUJIsT BBIMIICJIEHH ST,

NMATH CHJIOBBIX MNOCTOSIHHBIX B €eCTeCTBEHNBLIX KoJjebaTedb-
HBIX KOOpAHHATAX H TpexX CIJIOBBIX NMOCTOSIHHBLIX B CHCTeMe -
1Opu — Bpanam xaxcaoro mona. .M. Kopuep’

b. 9L 97
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ke (WPg,FeTy,08Fg, IrF,PtFy, VIi-4038

.AU.F6)

kN s mame

Bartlett N., Beaton S.P., Iha N.K.

_ Chem.Communs,1966,N6,168-69.

Oxiditing trends in the third-transition-
geries hexafluorides.

RX.51966, 1813209, J
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AU Bor-Y712 -4 |H&
} u q ~ 16302u Mean amplitudes of vibration in some square-planar,

‘tetrahalo complexes. G._ Nagarajan (Univ. of Maryland,!

i College Park). Acta Phys. s usiriaca 24(1), 20-6(1966)(Eng).‘>‘ _

{ The mean amplitudes of vibration for the ions AuCls~, AuBr,~,:

'and PtCl,~— were studied at 208 and 500°K by utilizing the|
! symx?x%try coordinates. The secular equations giving the normal! |
‘frequencies in terms of the mean-sq. amplitude quantities were |

‘ constructed at 298 and 500°K. with help of the Z and G matrixes.
. The symmetrized mean-sq. amplitude matrixes Zu, Zz, Zu, and |
T were evaluated directly. Since the out-of-plane bending"
| Vibration under the.symmetry species B, is inactive in both;
Raman and ir absorption spectra, the mean-sq. amplitude quantity

i 76 was caled. directly from the symmetrized mean-sq. amplitude {
. matrix Ze. In general, the mean-sq. amplitude quantity duel

i t6 the bonded atom pair o, is always smaller than that of the non-| \
. bonded atom pair 4. The mean sq. amplitude _quantities duef \

OB 41

4

~



l/..‘

 to the in-plane and out-of-plane bendings o, and o¢ are very much |

greater than those due to the bonded and nonbonded atom pairs!
.o, and og. The situation is reversed in the cases of the corre- |
‘sponding force consts. The mean-sq. amplitude quantity due to
i the out-of-plane bending o¢ is greater than that of the in-plane
‘bending ¢o.. The mean.amplitudes of vibration. for the bonded
‘as well as nonbonded atom pairs are in the increasing order

from the AuCl;~ ion to the AuBr,~ ion at both temps. The:
‘values of the mean amplitudes of vibration are reliable at room
itemp. only when the fundamental frequencies in wave nos. for
‘any mol. or ion are in the range 200-1200 cm.~? -
! Charles H. Gorski

/. :
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13 B160. . Cpesimye koae0ateasiisie anmaHTYAN B HCKO",
TOPBIX KBafpaTHBIX MJIOCKHX KOMILIEKCAX TETPArasoreHHuoB. |
Nagarajan G. Mean amplitudes of vibration in some:
square-planar fefrahalogeno complexes. «Acta phys. aust-i
riaca», 1966, 24, Ne 1, 20—26 t(aHra.) i
ITpuBoasiTcst YacTOTH KoJeGaHMuil 1HOHOB AuCly—,. AuBrs—,,
PtCl,—, oTHeceHHBle K THOaM CHMMETPHH IPYMITEL Dyn 1 K
. BANEHTILIM H AeOpMAIIOHKbIM KoJeGauusaM, STH 4acToThl
' npHUMEHEHB! JUISL BBIYHCIIEHIS! 3J1eMeHTOB MaTpHIl 3 cpeamux:
KBa/paTHUHbLIX aMIUIHTYX KoseGaHiii B KOOPAHHATAX CHM-
=X - MeTpHH, CPeAHIX KBaApaTHUHbLIX aMIaHTyR KoaebGaHuil ecte-,
N ‘ CTBCHHEIX KOeGaTe/bHBIX KOOPAHHAT I HX B3alMOAefCTBiil.
11 CPEAHHX AMIINTY; KOZeGaHuii pacCTOMHIM MeKAy CBA-

-

Viauiltd

’

X-ger-i3 . R4




3aHHBIMH H HECBA3aHHBIMH mapaMi atomoB. Jlaa- Bcex 3 Ho-|
HOB BCG YKa3aHHble aMIJIHTYAbl BHUHCJIEHB! MPI 3HAYEHHAX |
T-pbt 298 1 500° K. U3 cpasitenist pe3yJbTaToB CJIedyer, uto |
CPelHie KBaapaTHYHble aMIVIHTYAbl IJIOCKHX I HEMJOCKHX.
, Ae)OpMaLHOHHBIX KOJIeGanHil Go/blie COOTBETCTBYIOULHX aM-,
TANTYX AAS- PACCTOSIHHIT MEXAY aTOMaMi, mpuueM aMmni-!
- TyAsl KoJeGaHHil paccTOsHHIl MeX1y HeCBA3aHHBIMH aTo-|
MaMil NPEBOCXOAAT aMIUIMTYAbI st Nap ‘CBA3AHHBIX aTOMOB. |
Coenuue aMmAHTYAB! KoJeGaHuil pacCTOSHMIT 000X THIOB!
|Bospacrator npinepexone ot AuCly~-k AuBrs~. M, Kosuep

t



Rutt,

b 1967,

B =712 7

5J1108. ° Cpennne ‘KoneGaTe/bHble AMIINTYAM B HeKo-'
TOPBIX KBAaJPATHBIX MJOCKHX KOMIUIEKCAX -TETParajiorcHH-i

2o8. Nagarajan, G. - Mean amplitudes of vibration|

in some squaresplanar tetrahalogeno complexes. «Acta’
phys. austriaca», 1966, 24, Ne 1, 20—26 (aura.) {

ITpuBoasiTcst yacToTsl KoJsieGalHil 11OHOB “.t}_u_%-, AuBr -,E )
u"D_L'

P{Cli~—, oTHecennble K- TinaM-cHMMeTPHAZTPYNN in H

"R-BTTCHTHBIM H JAeOpManHOHHBIM KoMeGanusaM. DTH YacTo-i -

Tbl NPHMEHCHBbI  AJIA BBIYHCJCHHSA . 3JIEMCHTOB MaTpHI{ 2?

cpeAlleKBaApaTHYHBIX amnmnyn--xone6amlf{ B Koopmma-'_'

TaxX CHMMETpPHH, CPelHeKBaJpaTHYHBIX aMMJNTYX KoJjeba-!

Hilil ecTeCTBEHHBIX KoJieGaTeNbHbIX KOOpAHHAT H HX B3aH-: -

MOACHCTBHIT H CPeAHHX aMIJINTYX KoJeGaHHil PacCTOSHHIT

MeXAY CBA3aHHBIMH H HeCBSI3aHHLIMH napa.\m-a'romon.vﬂnﬂi '

-
- s 2 2

;/ ‘, | .-
- - ~'. ) ¥ % v i L.

I,—@ /', B ’ : L

14
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i Bcex” rpex 1OHOB nce yKasaHuble amnmnym BBIYHCACHEL
- npii~3navennax T-psl 298 1 500° K. M3 cpasuenns peaym,-u
" T T4TOB CJELYeT, UTO CpelHEKBaAPATHUHBIC aMILANTYAB! Mjoc-:
KHX If HemIOCKHX JedOpMalHONHBIX KojMeGaumit: Goablue |
_ COOTBETCTBYIOLUINX AMILIHTYA A/l PAacCTOSHM{T MeX1y aTo-i .
MaMH, ApHYCM AMIIHTYAbl KoMeGaHiil PacCTOAHHH MEKAY!
. HecBA3aHHBIMH aTOMaMH MNPEeBOCXOAAT aMIIMTYAB! s map'
‘con3auublx aToMob. 'CpeaHue:, aMIVIMTYAbl KoJeGaHuit pac--
. CTOSIHHI1 oéoux THIOB Bo3pacraioT npu nepexoge ot AuCli~
E AuBr. S M Komxep_




. _ o VI-4041
(XeF4, IC14 ,PtCl4 ,AuCl4 3
AuBr,~, /Pt (NE5) /- sucobee  woers.
Fadini A., Muller A.

Molec.fhys.,1967,lg,N2,145—48.

Berechnung von Kraftkonstanten des
allgemelinen Valenzkrafftfeldes eniniger
Holekule und lonen von Typ XY mit D, h-
symmetric nach dem verfahten ger nachsten

losung. .
RF.,1967,10D156 J

r——




———’—-———&\ OpAHHAT AJS TMIOCKHX KOJIEGaHHil MOJCKYIbl I. Haitgennsie
N

"\ paTHO-IJIOCKOCTHBIX

v 13B208. Cnektpst B Amanabheii HK-o6nactu cucrem ¢
_ranoupubiMu moctHkamu. Yacts 1. Au,Cls, Al,Bs, AlaJs i
IngJs. Adams D..M, ChurchilT_R. G Vibrational|
‘§pecira of “halogen—bridged™ systems. Part II Au.Clg,

__Al,Brg, AlJs, and IngJg. «J. Chem. Soc.», 1968, A, Ne 9,
'0141—2144 (anra.) ‘

— .I/ICCJleIJ.OBZXi]bIB m{sll\';)qa}\cl'romue HK-cnextpot
‘AuCls (1), AlsBre (II), AlpJs u_InJs, _a TaKkxke CneKTphl
m(pHCT. T p-pa 11 p Tnriorékcane. Tlpeanoxeno :mr?n-
‘pny. oTnecenne mosoc. IlpoBefen aHa/H3 HOPMANBHLIX KO-

KpPHCT.

CiLI0BbIE TIOCTOSIHIbBE MOCTHKOBLIX H KOHUEBHIX cBsideit Au—
Y '—Cl coots. pasubl: Fp=i1,740; F;=2,384 (#mOunfA). Benu-
iynna ortHowenust Fy/Fy B muMepax paccMaTpHBaeMOro THMa
___3aBHCHT OT XapaKTepa KOOpAMHALHH ‘MeTalaa: Ml KBad-
KoMIJieKcoB oma cocrapaser - =0,75,
, 1968, 206254..

B. A. Cunaues

o
S
E—

__’ans tetpasnpny. =~0,5. Yacts I oM. POKXuM

» B —

73|
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| — 819 Vibrational spectra of halogen-bridged systems.,

VAL, u,Clg, Al,Brg, Al:L;, and In,I,. ~Adams

i D. M.; Churchill,'
——TR. G. (Univ. Liecester, Liecester, Engl.). em. S0C., A

1068, (9), 2141—4 (Eng). Their partial Raman data are reported
and assigned for the title compds. A normal-coordinate anal.
. has been made for Au,Cls. The most significant result of the'
calen. is that the bridge bond stretching force const. in AusCls——
\is 73%, that of the terminal bond, whereas it is approx. 50%'
1in Al1,Clg; this difference is rationalized and generalized. ' [
D e - RCGF_ |
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J{\LC/QV

~ 85018r Green'’s function formalism and molecular force field

q ellipses for XY, structures. Narayana, K. L.; Sabale, B. P!

(Theor. Phys. Group, Shivaji Univ., Kolhapur, India). Curr!

Sci. 1973, 42(15), 535-6 (Eng). The symmetry force consts.

Fu, Fi, and Fs; (in mdyne A), resp., caled. by the previously

described (N. and S., 1972) method for the E, species of the

planar XY, mols. are: AuCl,, 1.88, 0, 0.25; PtCl,, +1.406,
cu A —0.008516, +0.2861. For_both AuCl, and PtCly, Fy and Fy; -
Ao vary as elliptical functions of Fi;. N ey i ‘

-
ne-¢un «

.@gf

Ol 1973. 794/
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1973

..... e e b e

z 211, dopmaausm dyskuuit Ipusa u aaauncer cu-
aoporo moas aast mosdekya tHna XYy Narayana K. L., | __
Sabale B. P. Green’s function formalism and molecular :

oot == force field cllipses for XYy structures. «Curr. Sci» (Indi- “—

G i

-~ MOCTOSHHLIX OT mexnaromanbuoi. M. P Anues

an), 1973, 42, Ne 15, 535—536 (aur..)

Briuncaensl CIvIoBLie MOCTOSHUbIC JAS TPIKIABL BLIPOIK- -~
acunpx xoacGaumit ‘Mosexysa AuCl: i PICly, 1 noctpoentr '
KpUBLIE 3aBHCHMOCTH (3/UIMMCLI) JUIAFONAJIBHEIX - CHOBEIX |
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‘%ZL g) . ) 68189n Mcan amplitudes of vibration for some lincar ™
1‘6 2, gold(I) complexes. Baran, Enrique J. (Fac. Cienc. Exactas,’
e Univ. Nac. La Plata, La Plata, Argent.). Spectrosc. Lett. 1975,
b, L 8(2-3), 151-5 (Eng). -Mean am litudes of vibration were caled.’
J % 7 - for AuClz-, AuBrz-, and Aulz- ions at.different temps. between 07
el A2 _and 500°K; at >300°K, The expected trend of lower values of
mean amplitudes of vibration for stropger bonds was obsd. but™
b, | in the 0-300°K range. the so-called low temp. anomaly was
M ~ 1 evident. Comparisons are made betwekn these results and those ™
[{,/// . previously reported for isoelectronic' Hg halides, AuCli- and

; AuBr- ions and the bonding is discussed. The Bastiansen-Morino ~
— [z I /-'__}{(‘ﬂ j:shr.inknee,et:fect_was_qs_tg. :

7oA (Zﬂ;ﬁ./’/f
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thmwvgdaaga.@bgn.@ug P., Mohan S. |

. Mean amplitudes of vibration of some

. square planar '.VI4~-t“p- e molecules and

~ dons. "Ipdian d. Pure and Appl. Phys.",
1975, 13, .6, 398-401 (axrn.)
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_ ngaﬁ/z'y ) 86: 35959% Influence of cation on the harmonic forcc ficld

and mean vibrational amplitudes of square planar tetras!
chloroaurate(IT) and tetrabromoaurate(IIl) ions. Sanyal, .

Nitish. K.;* Verma, D. N,; Dixit, Lal J. (Dep. Phys., Uniy.

-Gorakhpur, Gorakhpur, India). [Indian J. Pure Appl. Phys'

1976, 14(6), 456-60 (Lng). Harmonic force consts. of AuCly' .
L —
. . {1
- and "AuBrs- are presented by using general valence force fi i
. '}hﬂ—ﬁ)bﬁi. methods, viz. Liz =0, Lz =0 and P. E. D, !l
s A used to solve the 2-degree cigenvalue problem. Ly =0 Appn'n- H
gives better results. The effects of different cations on vari.. !
force consts. are discussed. Esp. f'rr and frr sh(m"‘xmumain.. i
changes with respect to the l)endml.: force const. The boré :
mean amplitudes show the expectec trend of variation wher. i
nonbonded amplitudes undergo simultaneous changes correspon. |

.0 light or heavy eations. =~ ]
iR T il et e e e ————

)
1

— ,
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10 B1045.  dnekTponas CTPYKTypa nporunoui)uon B!

opraunyeckux coasx AuX,~, X=ClI, Br, I / I'yues TI. JI..

/[ AsB. AH CCCP. Cep. xum=1988— Ne 12.— C.i
2777—2779.— Pyc. : ,

Yeranosaeno, uro nepswe It nomwsammn anmomos mmra-|

JIOTCHHAOB 30JI0TA HMEIOT JOBOJIbHO BHICOKHe 3HAYCHHS, 4TO |
obbsicHsier_0Gpa3oBaHie comeii C HX yyacTHeM. Bricokue

sHauenust TIM aHHOHOB AHraJoOreHHmOB 30J0TA CBA3AHHL CO |

crpyktypoit B3MO. ITo aaunnim pacuera JBM-Xo-meTo- |

: ZoM, 00pa3oBaHie CoJiefi C y4yacTHeM aHHOHOB AHTAJIOrCHH- |
ZOB 30J0Ta OOBSICHEHO BHICOKHMH 3HAYEHHSIMH HX MEpBhIX |

.,[( / ) ! It HoHM3aLHH, CBA3AHHHIME CO CTPYKTYPOH BepxHeii 3aus-,
Toit MO, nMeloweit 7-THI H JIOKAJIH30BaHHOM NMpeHMymecT-'

‘BEHHO Ha aTOMax rajoreHoB, ___H3 pesiome’

N.[089 NTO Suby; Ao
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1992

r 117: 241821h Raraan spectre and miolecular vibrations of
digold hexachloride ard rold nlumm um hnxnchlondc. Naibzandian,
L, Papathecdorou, G. N. (lnsz. Chem. Erz. High Temp. Chem.
Proce~ses Univ. Patras, Patras, Greece GR-26110). Vib, S pectroas.

992, 4(1) 25-34 (Eng). Ramen spectra of gold(III\ chlonde in thei

solld and vapor (Au:Cle(g)) phases and of the vapor complex;
AuAlCls(g) were meesured at temps. up to 870 K. The distribution-

of vibrational modes in AuCls(s) were derived and six low xrnqmnC\
Raman bands were assigned to librational modes of tke solid.
Fifteen internal modes of the AuCli(s) were measured in the Ramen
and IR spectra and were assigned to the Au:Cls mol. in the crystal.
Normal coordinate anal. was pc'formed and a complete force field
was derived for the AuzCls in the crystal. Expt. difficultics ..r-vmr
from laser induced decompn. of the co'ored vapors AuCls and
AuAlCls were overcome by using a roieting Reman cell inside the
optical furnace. Four polarized bands at uc6 324, 157 and ©§ cmit
and their combinations and overtones were measured in the
resonance Raman spectra of Au:Cli(z). The Rarmna intensities of the
AuAlCli(g) were also resonance enharced and seven pol"n:edi
fundamentals were measured at 435, 386, 330, 300, 183, 156 and 9§
cm-l. A tentative normal cocrdinate anal. wes performcd for
AuzCls(g) and AuAlClc(g). The force field calens. of AuCICls(g) with
a Ca symmetry were based on a p’ocedure of mixing the force consis. ‘
of the Al»leﬂz) and_Au2Cle(g). : :




QL8 g Uy ()

116: 2223580 Vaporization and vapor complexation in the

goldgllzI chloride-aluminum(III) chloride system. Nalbandian,

L.; Boghosian, S.; Papatheodorou, G. N. (Inst. Chem. Eng. High

Temp. Chem. Processes, Univ. Palras, Patras, Greece 26110). Inorg.

Chem. 1992, 31(10), 1769-73 (Eng). The vnrnrn over solid gold(I1])

0 chloride and the vapor-phase equil of the gold(11l) chloride-aluminum(iLl)

J fuf A [‘! chloride binary system were investigated spectrophotometrically.
) f + The thermodn. functions of the sublimation 2AuCly(s) = AuzCls(g)'

were detd.: AHye = 114.2 + 1.8 J/mol. and AS.e = 1605 + 3.3

J/mol.K (480 < T < 580 K). One predominant vapor complex found

in the binary system formed according to the reaction AuCli(s) +
1/2A1:Cls(g) = AuAlCls(g) with AHre = 59.9 + 0.8 kJ/mol ASge =
91.5 £ 1.6 J/mol.K (470 S T < 550 K). At 470 K and 1 atm
AliCls(g) pressure the volatility enhancement of AuClsis ~300. The
electronic absorption spectra of the Au:Cls(g) and AuAlCli(g) mols.
were interprete? in terms of a distorted square planar geometry of
Au(Ill). “Bridged® and "terminal® ligand-to-metal charge-transfer
O bands were indentified in the spectra.
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F: Ar-AuCl

Ps 3 E
133:96171 Noble Gas-Metal Chemical Bonds.
Microwave Spectra, Geometries, and Nuclear

Quadrupole Coupling Constants of Ar-AuCl and Kr-

~ AuCl. Evans, Corey J.; Lesarri, Alberto; Gerry,

Lo00

Michael C. L. Department of Chemistry, The University. -

of British Columbia Vancouver, BC V6T 121, Can. Jd.

Am. Chem. Soc., 122(25), 6100-6105 (English) 2000. The

pure rotational spectra of Ar-AuCl and Kr-AuCl were
measured using a pulsed-jet cavity Fourier transform
microwave spectrometer. Both complexes are linear and

are relatively rigid in their ground vibrational states..

The noble gas-Au stretching frequencies are 198 and 161
cm-1 for Ar-AuCl and Kr-AuCl, resp. From the isotopic

data obtained, r0 structures were calcd. for both Ar-

AuCl and Kr-AuCl, while a partial substitution (rs)

structure was obtained for Kr-AuCl. The Ar-Au distance.

is 2.47 A, while the Kr-Au distance is 2.52 A. Ab




initio calcns. were performed at the MP2 level of theory'
on both complexes to obtain geometries, vibrational: -
frequencies, and dissocn. energies. The dissocn.;|
energies for Ar-AuCl and Kr-AuCl are 47 and 71 kJ mol-1,:
resp. The nuclear quadrupole coupling const. of Au was.
found to change significantly on complex formation (to -
259.8 MHz in Ar-AuCl, and =349.9 MHz in Kr-AuCl) from
its value in the monomer unit (+9.6 MHz in AuCl), which
is consistent with extensive charge rearrangement on|
formation of the complexes. This, in conjunction with;.
the sizable dissocn. energies, indicates that the Ar-Au
and Kr-Au bonds are weakly covalent. I
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F: Kr-AuCl
p: 3

133:96171 Noble Gas-Metal Chemical Bonds. Microwave!

Spectra, Geometries, and Nuclear Quadrupole Coupling

Constants of Ar-AuCl and Kr- AuCl. Evans, Corey J.; .

Lesarri, Alberto; Gerry, Michael C. L. Department
of Chemistry, The University of British Columbia

Vancouver, BC V6T 1Z1, Can. J. Am. Chem. Soc.,
122(25), 6100-6105 (English) 2000. The pure

rotational spectra of Ar-AuCl and Kr-AuCl were measured
using a pulsed-jet cavity Fourier transform microwave
spectrometer. Both complexes are 1linear and are
relatively rigid in their ground vibrational states.

The noble gas-Au stretching frequencies are 198 and 161,

cm-1 for Ar-AuCl and Kr-AuCl, resp. From the isotopic
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data obtained, r0 structures were calcd. for both Ar-.
AuCl and Kr-AuCl, while a partial substitution (rs):
structure was obtained for Kr-AuCl. The Ar-Au distance:
is 2.47 A, while the Kr-Au distance is 2.52 A. Ab
initio calcns. were performed at the MP2 level of theory;
on both complexes to obtain geometries, vibrational
frequencies, and dissocn. energies. The dissocn.:
" energies for Ar-AuCl and Kr-AuCl are 47 and 71 kJ mol-1,!
resp. The nuclear quadrupole coupling const. of Au was’
found to change significantly on' complex formation (to -
259.8 MHz in Ar-AuCl, and =-349.9 MHz in Kr-AuCl) from
its value in the monomer unit (+9.6 MHz in AuCl), which
is consistent with extensive charge rearrangement on:
formation of the complexes. This, in conjunction withi
the sizable dissocn. energies, indicates that the Ar-Au,
and Kr-Au bonds are weakly covalent. .. -




F: AuCI3
P:3
134:271514 Molecular Structure, Bonding, and Jahn-Teller
Effect in Gold Chlorides: Quantum Chemical Study of AuCl3,
Au2Cl6, AuCl4-, AuCl, and Au2CI2 and Electron Diffraction
Study of Au2Cl6. ‘Hargittai, Magdolna; Schulz,’ Axel; Reffy,
Balazs; Kolonits, Maria. Structural Chemistry Research Group,
Hungarian Academy of Sciences Eoetvoes University, Budapest,
Hung. J. Am. Chem. Soc. (2001), 123(7), 1449-1458. in English.
The mol. geometry of dimeric gold trichloride has been
detd. by gas-phase electron diffraction and high-level quantum chem.
calens. The mol.- has a planar, D2h-symmetry halogen-bridged
geometry, with the gold atom in an almost square-planar
coordination. The geometrical parameters from electron diffraction
(rg and Za) are: Au-Clt, 2.236 £ 0.013 .ANG.; Au-Clb, 2.355+0.013
ANG.; ZClt-Au-Clt, 92.7 % 2.5°; and ZClb-Au-Clb, 86.8 + 1.8° (t,
terminal; b, bridging chlorine). Quantum chem. calcns. have also

()




been carried out on the ground-state and transition-state structures ot
monomeric AuClI3; both have C2v-symmetry structures due to Jahn-
Teller distortion. CASSCF calcns. show that the triplet D3h-
symmetry structure lies .apprx.29 kcal/mol above the 1A1 symmetry
ground state. The Mexican-hat-type potential energy surface of the
monomer has three equal min.-energy positions around the brim of
the hat, sepd. by three transition-state structures, apprx.6 kcal/mol
higher in energy, at the CASSCF level. The distortion of AuCI3 is
smaller than that of AuF3, and the possible reasons are discussed.
The structure of the AuCl4- ion has also been calcd., the latter both in
planar, D4h, and tetrahedral, Td, arrangements. The tetrahedral
configuration of AuCl4- is subject to Jahn-Teller effect, which leads
to a complicated potential energy surface. The factors leading to the
planar geometry of AuCl4- and Au2Cl6 are discussed. The
frequently suggested dsp2 hybridization as a possible cause- for
planarity is not supported by this study. The geometries of AuCl and
Au2CI2 have also been calcd. The very short Au--Au distance in the

latter, similarly to Au2F2, is indicative of the aurophilic interaction. '

o




F: Au2CI2
P:3
134:271514 Molecular Structure, Bonding, and Jahn-Teller
Effect in Gold Chlorides: Quantum Chemical Study of AuCl3,
Au2Cl6, AuCl4-, AuCl, and Au2Ci2 and Electron Diffraction
Study of Au2CI6. Hargittai, Magdolna; Schulz, Axel; Reffy,
Balazs; Kolonits, Maria.  Structural Chemistry Research Group,
Hungarian Academy of Sciences Eoetvoes University, Budapest,
Hung. J. Am. Chem. Soc. (2001), 123(7), 1449-1458. in English.
The mol. geometry of dimeric gold trichloride has been
detd. by gas-phase electron diffraction and high-level quantum chem.
calens. The mol. has a planar, D2h-symmetry halogen-bridged
geometry, with the gold atom in an almost square-planar
coordination. The geometrical parameters from electron diffraction
(rg and Za) are: Au-Clt, 2.236 £ 0.013 .ANG.; Au-Clb, 2.355 £ 0.013
ANG.; ZClt-Au-Clt, 92.7 + 2.5°; and ZClb-Au-Clb, 86.8 + 1.8° (t,
terminal; b, bridging chlorine). Quantum chem. calcns. have also

been carried out on the ground-state and transition-state structures of

/
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monomeric AuCl3; both have C2v-symmetry structures due to Jahn-
Teller distortion. CASSCF calcns. show that the triplet D3h-
symmetry structure lies .apprx.29 kcal/mol above the 1A1 symmetry .
ground state. The Mexican-hat-type potential energy surface of the
monomer has three equal min.-energy positions around the brim of
the hat, sepd. by threc transition-state structures, apprx.6 kcal/mol
higher in energy, at the CASSCF level. The distortion of AuCI3 is
smaller than that of AuF3, and the possible reasons are discussed.
The structure of the AuCl4- ion has also been calcd., the latter both in
planar, D4h; and tetrahedral, Td, arrangements. The tetrahedral
configuration of AuCl4- is subject to Jahn-Teller effect, which leads
to a complicated potential energy surface. The factors leading to the
planar geometry of AuCl4- and Au2Cl6 are discussed. The
frequently suggested dsp2 hybridization as a possible cause for
planarity is not supported by this study. The geometries of AuCl and
Au2CI12 have also been calcd. The very short Au--Au distance in the
latter, similarly to Au2F2, is indicative of the aurophilic interaction.



F: AuCl4- ‘ i
P:3 :
134:271514 Molecular Structure, Bonding, and Jahn-Teller
Effect in Gold Chlorides: Quantum Chemica! Study of AuClI3,
Au2Cl6, AuCl4-, AuCl, and Au2CI2 and Electron Diffraction’
Study of Au2Cl6. Hargittai, Magdolna; Schulz, Axel; Reffy,’
Balazs; Kolonits, Maria. Structural Chemistry Research Group,:
Hungarian Academy of Sciences Eoetvoes University, Budapest,
Hung. J. Am. Chem. Soc. (2001), 123(7), 1449-1458. in English. |

The mol. geometry of dimeric gold trichloride has been !
detd. by gas-phase electron diffraction and high-level quantum chem. |
calens. The mol. has a planar, D2h-symmetry halogen-bridged
geometry, with the gold atom in an almost square-planar:
coordination. The geometrical parameters from electron diffraction |
(rg and Zay) are: Au-Clt, 2236 +0.013 .ANG,; Au-Clb, 2.355+0.013 .
ANG.; ZClt-Au-Clt, 92.7 + 2.5° and £Clb-Au-Clb, 86.8 + 1.8° (t,
terminal; b, bridging chlorine). Quantum chem. calcns. have also
been carried out on the ground-state and transition-state structures of

)

f

L0717



monomeric AuCl3; both have C2v-symmetry structures due to Jahn- ;
Teller distortion. CASSCF calcns. show that the triplet D3h-;
symmetry structure lies .apprx.29 kcal/mol above the 1A1 symmetry .
ground state. The Mexican-hat-type potential energy surface of the
monomer has three equal min.-energy positions around the brim of
the hat, sepd. by three transition-state structures, apprx.6 kcal/mol
higher in energy, at the CASSCF level. The distortion of AuCI3 is
smaller than that of AuF3, and the possible reasons are discussed.
The structure of the AuCl4- jon has also been calcd., the latter both in
planar, D4h, and tetrahedral, Td, arrangements. The tetrahedral
configuration of AuCl4- is subject to Jahn-Teller effect, which leads
to a complicated potential energy surface. The factors leading to the
planar geometry of AuCl4- and Au2Cl6 are discussed. The
frequently suggested dsp2 hybridization as a possible cause for
planarity is not supported by this study. The geometries of AuCl and |
Au2CI2 have also been calcd. The very short Au--Au distance in the
latter, similarly to Au2F2, is indicative of the aurophilic interaction.
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F: Au2Cl6

P:3 h

134:271514 Molecular Structure, Bonding, and Jahn-Teller
Effect in Gold Chlorides: Quantum Chemical Study of AuCl3,
‘Au2Cl6, AuCl4-, AuCl, and Au2CI2 and Electron Diffraction

Study of Au2Cl6. Hargittai, Magdolna; Schulz, Axel; Reffy,

Balazs; Kolonits, Maria.  Structural Chemistry Research Group,
Hungarian Academy of Sciences Eoetvoes University, Budapest,
Hung. J. Am. Chem. Soc. (2001), 123(7), 1449-1458. in English.

The mol. geometry of dimeric gold trichloride has been -

detd. by gas-phase electron diffraction and high-level quantum chem.
calcns. The mol. has a planar, D2h-symmetry halogen-bridged
geometry, with the gold atom in an almost square-planar
coordination. The geometrical parameters from electron diffraction
(rg and Za) are: Au-Clt, 2.236 £ 0.013 .ANG.; Au-Clb, 2.355+ 0.013

_ANG.; £Clt-Au-Clt, 92.7 + 2.5° and ZClb-Au-Clb, 86.8 + 1.8° (t, _
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terminal; b, bridging chlorine). Quantum chem. calcns. have also
been carricd out on the ground-state and transition-state structurcs of
monomeric AuCl3; both have C2v-symmetry structures due to Jahn- :
Teller distortion. CASSCF calcns. show that the_triplet D3h-
symmetry structure lies .apprx.29 kcal/mol above the 1A1 symmetry
ground state. The Mexican-hat-type potential energy surface of the:
monomer has three equal min.-energy positions around the brim of
the hat, sepd. by three transition-state structures, apprx.6 kcal/mol
higher in energy, at the CASSCF level. The distortion of AuCI3 is’
smaller than that of AuF3, and the possible reasons are discussed.
The structure of the AuCl4- ion has also been calcd., the latter both in
planar, D4h, and tetrahedral, Td, arrangements. The tetrahedral
configuration of AuCl4- is subject to Jahn-Teller effect, which leads’
to a complicated potential energy surface. The factors leading to the
planar geometry of AuCl4- and Au2Cl6 are discussed. The
frequently suggested dsp2 hybridization as a possible cause for
planarity is not supported by this study. The geometries of AuCl and
Au2CI2 have also been caled. The very short Au--Au distance in the!

latter, similarly to Au2F2, is indicative of the aurophilic interaction. !
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