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Synthesis, Structural Characterization, and Photophysics of Dinuclear Gold(ll) Complexes
[{ Au(dppn)Br}2](PFe)2 and [{Au(dppn)l }2](PFe)2 with an Unsupported Au''—Au' Bond
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A series of novel dinuclear gold(ll) complexes having an unsupported Auflli(ll) bond with well-defined
oxidation state at the gold center were synthesized. Red shifts in both the low-energy absorption and emission
bands were observed upon increasing the donor ability of the coordinated halogen atoms.

Introduction

The+2 oxidation state of gold with electronic configuration
[Xel4f45° is less common for gold than for copper. Many
complexes which, from empirical formula, appear to be Au(ll)
complexes are actually mixed oxidation states of Au(l)
Au(lll) complexes; for example, CsAugshould be C4AuCl;)-
[AuClg4).1 The most well-known dinuclear gold(ll) complexes
containing formal single bond are gold(ll) ylide complekasd
gold(Il) complexes with the unsaturated sulfur donor ligands
N,N-dialkyldithiocarbamate (dt9® and maleonitriledithiolate
(mn€).* The general synthesis of these complexes involved
the oxidative addition of halogen to the corresponding dinuclear
gold(l) derivatives'®5 However, examples of complexes pos-
sessing a direct formal AuAu bond unbridged by any other
ligand are rare in the literatuf®. Recently, we reported the

Chart 1. Structure of { Au''(dppn)X} 5](PFs)2, where X=
Cl, Br (1), and | @)

(PFs)

synthesis and structural characterization of a novel dinuclear provide insights into the nature of these transitions, we have

gold(ll) complex [ Au'(dppn)C},](PFs)2, which represents the
first example of a cationic complex having an unsupported
Au(ll)—Au(ll) bond’ Solid and solution samples of this
complex as well as most of the other gold(ll) complexes show
a very distinctive deep red to blue cofbf2 which is not
commonly observed in the gold(l) or gold(lll) analogues. To
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extended our work to the preparation of the structurally related
halo analogues. Herein are reported the synthesis and structural
characterization of the two halo analogug®u" (dppn)X} 2]

(PR)2 (X = Br (1), | (2)) (Chart 1), and their spectroscopic
studies. A comparison of the structural and spectroscopic
properties of these complexes with their chloro counterpart,
[{ Au"(dppn)C} 2](PFs)2, has been made to provide insights into
their spectroscopic origin.

Experimental Section

Materials. Tetrakis(acetonitrile)silver(l) hexafluorophosptaaad
1,8-bis(diphenylphosphino)naphthalene (dfpvere prepared according
to reported methods. HAUBf and (Bus:N)[Aul;]** were synthesized
according to literature procedures. [Adppn)Be] and [Au(dppn)b]
were prepared according to a modification of the literature procedures
by reacting HAuBj with dppn in the presence of 2;thiodiethanol?
in methanol and by reactingBusN)[Aul ;] with dppn in ethanol?
respectively. All other solvents and reagents were of analytical grade
and were used as received.
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All reactions were carried out in an atmosphere of nitrogen using
standard Schlenk techniques.

Physical Measurements and Instrumentation.*H and 3'P{H}
NMR spectra were recorded on Bruker DPX-300 (300 MHz) and DRX-
500 (202 MHz) FT-NMR spectrometers, respectively. Chemical shifts
for 'H NMR were reported relative to tetramethylsilane while that of
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of 12 077 unique reflections were obtained from a total of 41 372
measured reflection®; = 0.068). A total of 7183 reflections with

> 30(l) were considered observed and used in the structural analysis.
These reflections were in the following rangk; 0 to 15;k, —18 to

18; |, —23 t0 22 (Dmax = 52.4). The space group was uniquely
determined based on statistical analysis of intensity distribution and

S1P{IH} NMR were reported relative to 85%3PQy. Electrospray- successful refinement of structure solved by Patterson methods and
ionization mass spectra were recorded on a Finnigan LCQ massexpanded by Fourier methods (PAT®FYand refinement by full-matrix
spectrometer. The infrared spectra were obtained as Nujol mull on KBr least-squares using the software package TeXsara Silicon Graphics

disk on a Bio-Rad FTS-7 IR spectrophotometer. Elemental analyses Indy computer. A crystallographic asymmetric unit consists of one
of all the complexes were performed on a Carlo Erba 1106 elemental formula unit. In the least-squares refinement, 78 non-H atoms were
analyzer at the Institute of Chemistry at the Chinese Academy of refined anisotropically, the 12 F atoms and non-H atoms of the solvent
Sciences in Beijing. Electronic absorption spectra were recorded on amolecules were refined isotropically, and 61 H atoms at calculated
Hewlett-Packard 8452A diode array spectrophotometer. Steady-statepositions with thermal parameters equal to 1.3 times that of the attached
emission and excitation spectra recorded at room temperature wereC atoms were not refined. Convergence for 787 variable parameters

obtained on a Spex Fluorolog-2 model F 111 fluorescence spectro-

photometer with or without Corning filters.

Synthesis. { Au" (dppn)Br},](PFe), (1). Similar to the preparation
of [{Au"(dppn)C},](PFs)2, [Ag(MeCN)4PFs (113 mg, 0.27 mmol)
and dppn (94 mg, 0.19 mmol) were added to a suspension of [Au
(dppn)Bg] (100 mg, 0.10 mmol) in acetonitrile (5 mL) at room

by least-squares refinement Brwith w = 4F,/0%(F.?), whereo?(F?)
=[o4(l) + (0.040-?)? for 7183 reflections with > 30(l) was reached

atR = 0.058 andR, = 0.078 with a goodness-of-fit of 1.70A[0)max

= 0.05 except for atoms of the solvent molecules. The final difference
Fourier map was featureless, with maximum positive and negative peaks
of 1.24 and 1.77 e &, respectively.

temperature. The dull orange suspension changed rapidly into a turbid ~ Crystal data for 2: [(CegHs2Pal2AU)*" (PFs™)2:C;HsOH], formula
deep purple solution, and the mixture was stirred for 15 min. The gray weight= 1976.79, triclinic, space grouplL (No. 2),a = 13.942(2) A,
suspension was then filtered, and the solvent was removed underb = 17.062(3) A,c = 18.648(3) Ao = 65.77(2}, B = 74.48(2}, y
reduced pressure. The purple residue was then recrystallized from= 67.64(2}, V = 3708(1) &, Z = 2, D, = 1.770 g cm?, (Mo Ka)

dichloromethanediethyl ether to give air-stable dark purple crystals
(50 mg, 0.03 mmol, 29% yield}H NMR (300 MHz, CDQCl,, 298 K):
06.20 (d, 2HJ = 7.50 Hz, Np), 6.26 (d, 2H] = 7.37 Hz, Np), 6.85
6.95 (m, 4H, Np), 7.26:8.10 (m, 40H, PP}, 8.63 (d, 2H,J = 7.85
Hz, Np), 8.73 (d, 2HJ = 7.95 Hz, Np).3'P{*H} NMR (202 MHz,
CD.Cl,, 298 K): 6 29.5 (s), 7.2 (s)3'P{*H} NMR (202 MHz, CDQ-
Cl,, 203 K): 6 28.8 (s), 6.8 (s). Positive ESI-MSmz 1690 [(M —
PRs)™]. IR (Nujol): v/cm™ 842 s ¢p-F). Anal. Found: C, 42.91; H,
2.77. Calcd for GgHsoPsAuLBroF122CH.Cly: C, 43.13; H, 2.83.

[{Au" (dppn)I}2](PFe)2 (2). Similar to the preparation of{ Au''-
(dppn)C}2)(PFs)2,” [Ag(MeCN)4)PFs (218 mg, 0.52 mmol), dppn (86.8
mg, 0.17 mmol) and iodine (44.4 mg, 0.17 mmol) were added to a
suspension of [Ag(dppn)k] (100 mg, 0.09 mmol) (prepared from
("BusN)[Aul2] and dppn in ethanol) in acetonitrile (5 mL) at room

= 49.98 cn1!, F(000) = 1896, T = 301 K. A dark brown crystal of
dimensions 0.45< 0.07 x 0.05 mm mounted in a glass capillary was
used for data collection at Z& on a MAR diffractometer with a 300

mm image plate detector using graphite-monochromatized Mo K
radiation § = 0.710 73 A). Data collection was made with@cillation

(105 images) at 120 mm distance and 600 s exposure. The images were
interpreted and intensities integrated using program DENZOtotal

of 12 130 unique reflections were obtained from a total of 42 686
measured reflection®R: = 0.059). A total of 7713 reflections with

> 30(l) were considered observed and used in the structural analysis.
These reflections were in the following rangk; 0 to 15;k, —18 to

20;1, =21 t0 22 (Dmax= 51.C°). The space group was determined on
the basis of statistical analysis of intensity distribution and the successful
refinement of structure solved by Patterson methods and expanded by

temperature. The dull green suspension changed rapidly to a turbid Fourier methods (PATTY) and refinement by full-matrix least-squares
deep blue-purple solution. After being stirred for 15 min, the suspension using the software package TeX3awn a Silicon Graphics Indy
was filtered and the solvent was removed under reduced pressure. Th&€omputer. A crystallographic asymmetric unit consists of one formula

dark purple residue was then recrystallized from acetonitdiethyl
ether to give air-stable dark purple crystals (43 mg, 0.02 mmol, 25%
yield). *H NMR (300 MHz, CDCl,, 298 K): 6 6.20-6.45 (m, 4H,
Np), 6.80-7.00 (m, 4H, Np), 7.36:8.10 (m, 40H, PPJ), 8.62 (d, 2H,
J=6.80 Hz, Np), 8.72 (d, 2H] = 6.47 Hz, Np).3¥P{*H} NMR (202
MHz, CD,Clp, 298 K): 6 24.9 (s),—6.8 (br s).3'P{*H} NMR (202
MHz, CD,Cl,, 203 K): 6 25.0 (s),—5.8 (s). Positive ESI-MS:n/z
1784 [(M — PRs)™]. IR (Nujol): »/cm™ 840 s {p-F). Anal. Found: C,
43.26; H, 2.90. Calcd for £&HsPsAualoFi2(CH:CH,),0: C, 43.13;
H, 3.12.

Crystal Structure Determination. Single crystals of both complexes
1 and 2 were obtained by diffusion of diethyl ether vapor into an
acetonitrile solution of the complex.

Crystal data for 1: [(CegHs2P4BrAuz)?> (PR™)2:3CHCN], formula
weight= 1959.88, triclinic, space groupl (No. 2),a = 13.914(2) A,
b = 15.369(3) A,c = 19.572(3) A,a. = 103.49(2), = 103.11(2,
y =95.54(2¥,V =3914(1) B, Z=2,D. = 1.663 g cm?, u(Mo Ka)
= 49.74 cml, F(000) = 1904, T = 301 K. An orange crystal of
dimensions 0.25 0.15 x 0.10 mm mounted in a glass capillary was
used for data collection at Z& on a MAR diffractometer with a 300
mm image plate detector using graphite-monochromatized Mo K
radiation § = 0.710 73 A). Data collection was made with@cillation

(105 images) at 120 mm distance and 600 s exposure. The images were

interpreted and intensities integrated using program DERNZOtotal

(14) Gewirth, D. DENZO. IriThe HKL Manual-A description of programs
DENZO, XDISPLAYF, and SCALEPACWKritten by with the coop-
eration of the program authors Z. Otwinowski and W. Minor; Yale
University: New Haven, CT, 1995.

unit. One F atom of each RRnion was distorted and was placed at
two positions with F(6), F(§, F(12), and F(12 having occupation
numbers of 0.5, 0.5, 0.6, and 0.4, respectively. In the least-squares
refinement, 78 non-H atoms were refined anisotropically, the 14 F atoms
and non-H atoms of the ethanol molecules were refined isotropically,
and 57 H atoms at calculated positions with thermal parameters equal
to 1.3 times that of the attached C atoms were not refined. The hydroxy
H atom of the ethanol molecule was not included in the calculation.
Convergence for 771 variable parameters by least-squares refinement
on F with w = 4F,/0%(F.?), whereo?(Fo?) = [0?(l) + (0.03F,?)7 for
7713 reflections witH > 30(l) was reached @ = 0.056 andR, =
0.074 with a goodness-of-fit of 1.88A/0)max= 0.05 except for atoms
of the solvent molecule. The final difference Fourier map was
featureless, with maximum positive and negative peaks of 1.34 and
1.73 e A3, respectively.

The crystal data and details of collection and refinement for the
complexesl and2 are summarized in Table 1.

Results and Discussion

Syntheses and CharacterizationComplexesl and2 were
synthesized by modification of an earlier procedure on the chloro

(15) Beurskens, P. T.; Admiraal, G.; Beurskens, G.; Bosman, W. P.; Garcia-
Granda, S.; Gould, R. O.; Smits, J. M. M.; Smykalla,FATTY, The
DIRDIF program systemTechnical Report of the Crystallography
Laboratory, University of Nijmegen, Nijmegen, The Netherlands,
1992.

(16) TeXsan Crystal Structure Analysis Packag®lolecular Structure
Corp.: The Woodlands, TX, 1985, 1992.
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Table 1. Crystallographic Data for{|Au"(dppn)B#](PFs). (1) and
[{Au"(dppn)}2](PFe)2 (2)

1 2

formula [(ngHssz;Bl’zAUz)er [(C68H52P4| 2AL12)2Jr
(PFs)2:3CH,CN] (PFs)2:CoHsOH]

fw 1959.88 1976.79
cryst system triclinic triclinic
space group P1 (No. 2) P1(No. 2)
color orange dark brown
cryst size, mm 0.2% 0.15x 0.10 0.45x 0.07 x 0.05
a, A 13.914(2) 13.942(2)
b, A 15.369(3) 17.062(3)
c, A 19.572(3) 18.648(3)
a, deg 103.49(2) 65.77(2)
B, deg 103.11(2) 74.48(2)
y, deg 95.54(2) 67.64(2)
v, A3 3914(1) 3708(1)
z 2 2
T, K 301 301
D, (g cnd) 1.663 1.770
u, et 49.74 49.98 Figure 1. Perspective view of the complex cation biwith atomic
F(000) 1904 1896 numbering scheme. Hydrogen atoms have been omitted for clarity.
20max deg 52.4 51.0 Thermal ellipsoids were shown at the 35% probability level.
R R/ 0.058, 0.078 0.056, 0.074

aw = 4F2[o%(1) + (aF»)? with | > 30(l) (1, a = 0.040;2, a =
0.033).

analogue, {Au(dppn)C},](PFs)2, reported by ug.Reaction of
[Auz(dppn)Bg] with an excess of [Ag(MeCN)PFs and dppn

in acetonitrile gave a deep purple solutiorilofvhich was then
filtered, evaporated to dryness, and recrystallized from dichloro-
methane-diethyl ether to give deep purple crystalslofA side
product of [Au(dppm]PFs was obtained from the filtrate after
the isolation ofL. [Ag(MeCN),]PF;s serves as the oxidizing agent
to oxidize the Alicenters to All and itself being reduced to
metallic Ad’. In the case o, an additional amount of iodine
was added to serve as both the oxidizing agent and as a source
of iodide ions to enhance the formation and stability of the
gold(Il)—iodide complex. Both complexes gave satisfactory
elemental analyses and have been characterizéth ByMR,
SIP{1H} NMR, IR, and positive ESI-MS. Thé'P{1H} NMR
spectra ofl, 2, and their chloro analogue{Au(dppn)C}]-
(PFs)2,17 all show two singlets at 298 and 203 K, corresponding Table 2. Selected Bond Lengths (A) and Angles (deg) with
to the two3'P environments of the complexes. However, the Estimated Standard Deviations (Esds) in Parentheses for
upfield signal atd —6.8 in 2 appears fairly broad at 298 K, [{Au"(dppn)B2l(PFe). (1) and fAu"(dppn)}2l(PFe)- (2)
while those ofl and [ Au(dppn)C} ,](PFs). remain sharp both [{AU"(dppn)Bi2](PFs)2 (1) [{AU"(dppn)} 2] (PFs)2 (2)
at 298 and 203 K. The broadness of #iR signal in2 at 298

Figure 2. Perspective drawing of the complex catior2okith atomic
numbering scheme. Hydrogen atoms have been omitted for clarity.
Thermal ellipsoids were shown at the 35% probability level.

_ _ Aul—Au2 2.6035(8)  Aut-Au2 2.6405(8)
K may suggest the presence of some fluxional behavior. Auil-P1 2.389(4) AutP1 2.341(4)
Fluxionality in other related dinuclear® domplexes has also Aul-P2 2.400(4) Aut-P2 2.399(3)
been reporteéﬁ Aul—Brl 2.534(2) Autl1 2.639(1)
X-ray Crystal Structure Determination. Figures 1 and 2 ﬁﬂg:gz %g%gf{; ﬁﬂgﬁi gig%gg
show the perspective drawings of the complex catiorisarid Au2—Br2 2.'470(2) Au-12 2.'638(1)
2, respectively. Selected bond distances and angles are sum- Au2—Aul—Brl 86.31(4) Auz-Aul-I1 79.44(3)
marized in Table 2. Botth and2 consist of two distorted square Au2—Aul-P1 93.42(9) AuzAul-P1l 98.81(9)
planes about the two gold centers with a common-Au bond. g“f::ull:ﬁlz g?-g(i) f\ﬁiAllilefz i;g-gi%o)
The Au(1)-Au(2) bond distances in the respective bromo and r Al -4(1) U 24(9)
. Bri—Aul—P2 89.7(1) I+Aul—P2 95.98(10)
iodo complexed and2 are 2.6035(8) and 2.6405(8) Aand are  p1_au1—p2 90.5(1) P+AUL—P2 85.80(1)
comparable to the Au-Au" bond distance found in the chloro AULl—AU2—Br2 79.09(4) AULAU2—I2 78.75(3)
analogue [2.6112(7) A]Similar bond distances have also been  Aul—Au2—P3 98.73(9) Aut-Au2—-P3 100.36(9)
observed in the dinuclear bis(ylide)gold(ll) complezeghe Aul—Au2—p4 174.7(1) AutrAu2-P4  173.50(1)
Au—Br distances il [2.470(2)-2.534(2) A] were found to be Br2—Au2—P3 171.8(1) 12Au2—P3 177.16(10)
s - A Br2—Au2—P4 96.5(1) 12-Au2—P4 95.30(10)
comparable to that in"BusN]z[Aux(i-mnt)yBry] [2.510(8) A], P3-Au2—P4 86.0(1) P3AU2—P4 85.7(1)

(17) 3P{H} NMR of [{Au(dppn)C}.](PFs)2 (202 MHz, CDCly): at 298
K, 6 32.5 (s), 13.5 (s); at 203 K} 31.6 (s), 12.0 (s).

(18) (a) Doonan, D. J.; Balch, A. L.; Goldberg, S. Z.; Eisenberg, R.; Miller,
J. S.J. Am. Chem. So&975 97, 1961. (b) Goldberg, S. Z.; Eisenberg,
R. Inorg. Chem 1976 15, 535.

whereas the At distances [2.638(12.639(1) A] in 2 are
similar to that observed in [Au(CIPPhCH,)I], (2.693 A)2.19
The Au—Au—P angles of 93.42(9)98.81(9) and 176.00(%)
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Table 3. Photophysical Data fo{ Au"(dppn)C}2](PFs)2, 1, and2

Inorganic Chemistry, Vol. 40, No. 27, 2007057

complex mediumT/K) Aapdnm (e/dm?® mol~t cm™?) Aen/NM
[{Au"(dppn)C},] (PFs)? glas$ (77) 555
CH.Cl, (298) 304 (22600), 354 (13700), 520 574
1 (44890)
glas$ (77) 580
CH.Cl, (298) 310 (26090), 370 (15100), 544 598
(46530)
2 glass (77) 685
CH.Cl, (298) 318 (19950), 348 (13920), 424 c

2 From ref 7.2 CH,Cl,—EtOH—MeOH (1:8:2 v/v).c Nonemissive.

£x 10"/ dm’mol'cm

T T T
500 600 700

Wavelength / nm

T T
300 400 800

Figure 3. Electronic absorption spectra dfAu" (dppn)X 2](PFe)2 in
dichloromethane at 298 K.

175.42(10y and the X-Au—P angles of 89.70(1)95.98(10)
and 177.40(1)y178.24(9j in both 1 and 2 show only slight
deviations from 90 and 18@&xpected for an ideal square planar
geometry at the gold center.

Photophysical StudiesThe UV—visible absorption spectra
of the bromo compled and its chloro analogue{ Au(dppn)-
Cl};]?*, are dominated by intense absorption bands at ca-300
370 and 526-550 nm, with extinction coefficients in the order
of 10* dm® mol™* cm™L. This indicates that the electronic

transitions associated with these absorption bands are both spiri'<

and orbital allowed. Similar to the chloro analogue, the
absorption bands at ca.36870 nm are assigned as the—

a* and o — z* transitions within the naphthyl ringThe UV—
visible absorption spectra of the bromo and iodo compléxes
and 2 and their chloro analogue in dichloromethane at room
temperature are shown in Figure 3. Their photophysical data
are collected in Table 3. The UWisible absorption spectrum

of the iodo complex also shows high-energy ligand-centered
absorptions at ca. 3850 nm. In the visible region, apart from

the intense band at 602 nm, additional bands at ca. 420 and
470 nm are observed. The possibility that these bands are a

result of impurities such ag1 has been eliminated sincg |

does not absorb at such a low energy. It is also interesting to
note that the low-energy absorption band at 602 nm not only
shifts to the red relative to the chloro and bromo analogues but

(12290), 476 (8840), 602 (17500)

gives rise to the distinctive purplish blue color of these dinuclear
Au(ll) complexes and shows an energy ordeXui(dppn)C} 5]2"

[520 nm (2.4 eV)]> 1 [544 nm (2.3 eV)]> 2 [602 nm (2.1
eV)], may tentatively be assigned as a metal-centeged d,-
transition. However, the{ Au(dppn)X} ;]2" system, unlike the
[Auz(i-mnt)X;]? seried2in which the energy of the absorption
bands for the chloro, bromo, and iodo analoguesqXlI, 550

nm (2.3 eV); X= Br, 586 nm (2.1 eV); X=1, 640 nm (1.9
eV)] follows the trend in the At-Au distances [X= Cl, 2.550-

(1) A; X =Br, 2.570(5) A], does not show a simple relationship
between its low-energy absorption energies and the-Auw
distances. The AuAu distances in the orderr [2.6035(8) A]

< [{Au(dppn)C}]2* [2.6112(7) A] < 2 [2.6405(8) A] should
predict a ¢ — d, transition energy in the ordel >
[{Au(dppn)C}2]?T > 2. However, such a trend is not observed.
Instead, a trend more in line with the ionization energies of the
halogen atom is observed. It is likely that the low-energy
absorption in these dinuclear Au(ll) complexes is not a pure
metal-centered g4— d,+ transition but has some mixing of a
halide-to-gold ligand-to-metal charge transfer (LMCT) character.
This is especially the case when the energy of the donor orbital
of the ligand such as'lis comparable to that of ZAu), such

that a more complex dAu.)/p-(X) — d(Au,) spectrum is
expected. Similar observations have been reported in the
[Pty(popkX2]*~ and binuclear rhodium(ll) isocyanide com-
plexes?-21 At first sight, the involvement of a LMCT character

in the present case may be less than that of théd&)X,]*~
system, since a larger energy dependence on the nature of the
alogen was observed in the latter $XCI, 282 nm (4.4 eV);

= Br, 305 nm (4.1 eV); X=1, 338 nm (3.7 eV)F° However,
another possibility for the relatiely small red shift observed in
absorption energy from the chloro to the bromo analogue may
result from a mixing of the gP) — d,+(Auz) LMCT character
into the transition, similar to that observed in the [Mo
(PMes)4X 4] system?? In view of the short Au-Au distances,
the dy(Auz) — ds+(Auy) transition should occur at higher
energies. Thus we favor the assignment of the low-energy
absorption to involve substantial LMCT character, probably with
mixing of the p(X) — ds<(Auy) and R(P) — d(Auy)
characters.

Excitation of dichloromethane solutions @#fand2 at 4 >

400 nm at 77 K glasses resulted in emission, with lifetimes of
less than 10 ns. The overlaid emission spectra of the complexes
in 77 K glasses are depicted in Figure 4. The emission spectra

also is less intense than the chloro and bromo counterparts by(20) (a) Che, C. M.; Butler, L. G.; Grunthaner, P. J.; Gray, Hliirg.

a factor of over 2. It is likely that some splitting of the bands
has occurred ir2. With reference to previous spectroscopic
works on dinuclear Au(ll) systems by Uand otherg,* the
low-energy absorption band in the region of 5802 nm, which

(19) Clark, R. J. H.; Tocher, J. H.; Fackler, J. P., Jr.; Neiar, R.; Murray, H.
H.; Knachel, H.J. Organomet. Cheni.986 303,437.

Chem.1985 24, 4662. (b) Roundhill, D. M.; Gray, H. B.; Che, C. M.
Acc. Chem. Redl989 22, 55. (c) Shin, Y. K.; Miskowski, V. M;
Nocera, D. Glnorg. Chem.199Q 29, 2308.

(21) (a) Miskowski, V. M.; Smith, T. P.; Loehr, T. M.; Gray, H. B. Am.
Chem. Soc1985 107, 7925. (b) Rice, S. F.; Gray, H. B. Am. Chem.
Soc.198], 103 1593. (c) Stiegman, A. E.; Rice, S. F.; Gray, H. B.;
Miskowski, V. M. Inorg. Chem.1987, 26, 1112.

(22) Miskowski, V. M.; Gray, H. B.; Hopkins, M. Dinorg. Chem 1992
31, 2085.
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origin, with substantial LMCT character, probably with mixing

—X=0l of d» — dy» and p(P) — ds+(Auy) characters, is suggested.
Conclusion. A series of novel dinuclear gold(ll) complexes

with unsupported Au(lh-Au(ll) bond have been synthesized

4 and structurally characterized. The complexes have been shown

i to exhibit interesting photophysical properties. Upon the change

of the coordinating halogen atoms, the origin of the low-energy

emission has been probed and suggested as derived from states

; of a [dy(Auz)/p(X) — dy+(Auz)] metal-centered/LMCT transi-

tion, mixed with p(P) — dy+(Au,) LMCT character.

Normalized emission intensity
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(dppn)C}2](PFs)2 also emit in dichloromethane solution at 298 . . ) . o

K. Similar to that observed in the UWisible absorption Supporting Information Available: Tables (in CIF format) giving
spectra, a red shift in the emission energy#XCl, 555 nm atomic coordinates, anisotropic thermal parameters, bond lengths, and
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