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Introduction
The influence of substitution at the cluster carbon atoms in

metallacarboranes by electron rich elements has been of interes
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to the literature:> A 1.6 M solution ofn-butyllithium in n-hexane was
used as purchased. [AuCI(P§f and [CuCI(PP¥),] ” were synthesized

as described elsewhere. All organic compounds and inorganic salts were
analytical reagent grade and were used as received. The solvents were
reagent grade. All reactions were carried out under a dinitrogen
atmosphere by using Schlenck techniques. Microanalyses were per-
formed by using a Perkin-Elmer 240B microanalyzer. IR spectra were
obtained as KBr pellets on a Nicolet 710-FT spectrophotometer. The
IH NMR (300.13 MHz),13C{*H} NMR (75.47 MHz),B NMR (96.29
MHz), and3'P{*H} NMR (121.5 MHz) spectra were recorded on a
Bruker ARX 300 spectrometer. Chemical shift values for NMR
spectra were referenced to an internal standard of SiMéeuterated
solvents. Chemical shift values f81B NMR spectra were referenced

to external BE-OEt. Chemical shift values fof'P{*H} NMR spectra
were referenced to external 85%MR0;.

Synthesis of [Au(7-PPh-8-SEt-7,8-GBgH 10)(PPhg)]. [AUCI(PPh)]
(127.4 mg, 0.26 mmol) was added to a solution of 1 PRBEt-1,2-
C:B10H10 (100.0 mg, 0.26 mmol) in deoxygenated ethanol (10 mL).

he yellow mixture was refluxed fdl h 30min. The resulting white-
rown solid was then filtered off, washed with hot ethanol (5 mL) and

to us. Recent results have shown that reaction of electron rich ety ether (5 mL), and dried in a vacuum line to yield 172.0 mg

d®metal ions Cu(l), Ag(l), and Au(l) witlexedithiocarboranes,
[1,2.u-(SRS)-1,2-GB1oH1q],* and exadiphosphinocarboranes,
[1,2-(PR),-1,2-GB1gH10],2 in degassed ethanol leads to partial

(0.21 mmol, 80%). Anal. Calcd for4H.0AuBoP,S: C, 48.79; H, 4.82;
S, 3.83. Found: C, 49.20; H, 4.83; S, 3.51. FTIR (&mn v (B—H)
2541.1H {1'B} NMR (CDCk): 6 —2.3 (s br, 1H, BiB), 0.6 (t,J(HH)

degradation (removal of the carbon’s adjacent boron atom) of = 7, 3H, CH), 1.8 (m, 1H, CH), 2.7 (m, 1H, CH), 7.6 (m, 23 H,

the closospecies. Neutral complexes with the formula [M(7,8-
#-(SRS)-7,8-GBgHa10)(PPh)] and [M(7,8-(PR)2-7,8-G:BgH10)-
(PPh)] (M = Cu(l), Ag(l), Au(l)) were obtained, respectively.
In these examples, partial degradatiorlosoto nidotook place
and the metal is coordinated through two sulfur or two

phosphorus atoms. There are some examples with Hg(ll) and ;|

Ag(l), where interaction between the metal and th8{bpen

Ph), 8.3 (2H, q(1:1:1:1)] = 8.2, Ph).:3C{*H} NMR (CDCls): 6 13.2

(s, CHs), 33.0 (s, SCH), 54.0 (s, BGiustep, 59.0 (S, BGuuste), 128.2-
135.2 (Ph)1B NMR (CDCl): 6 —6.3 (2B),—9.6 (2B),—17.3 (1B),
—21.1 (2B),—31.1 (1B),—35.3 (d,J(BH) = 72, 1B).3P{*H} NMR
(CDCly): 6 40.3 (d,J(PP)= 308, PPh), 53.3 (d,J(PP)= 308, PPh,).
Synthesis of [Au (7-PPh-8-SBz-7,8-GBgH10)(PPhs)]. The proce-

re is as before using 1-PPA-SBz-1,2-GBoH10 and [AuCIPPH] in

a 0.11 mmol scale, yield 50.0 mg, (0.06 mmol, 50%). Recrystallization

face has taken place. It has been mainly found with dithiocar- from chioroformf-hexane (1:1) gave yellow crystals. Anal. Calcd for

boranes of the type [1,2-(SCH:S)-1,2-GB1oH1q].2 In contrast,
no reaction has taken place betwestemonothiocarboranes
[1-SR-2-R-1,2-GBj1gH1g or exomonophosphinocarboranes
[1-PR-2-R-1,2-GB1gH1q] with d0, Au(l), and Cu(l) transition

CaoHaAUBP,S-CHCls: C, 47.01; H, 4.24; S, 3.14. Found: C, 47.02;
H, 4.31; S, 3.34. FTIR (cm): v(B—H) 2537, 25161H{!B} NMR
(CDCl): 6 —2.2 (s br, 1H, BiB), 3.1 (d,J(HH) = 11, 1H, CH), 4.2
(d, J(HH) = 11, 1H, CH), 6.6-7.0 (m, 28H, Ph), 8.2 (2H, q(1:1:1:1),

metal complexes. In these cases the free carborane wag = 11.2, Ph).B NMR (CDCL): 6 —6.2 (2B), —9.8 (2B), —17.3

recovered. Thus, although complexes of dithio and diphos-

phinot? carboranes with@ transition metals have been reported,
there is no previous report of complexes incorporating the
anionic heterodisustituted ligands [7-P&SR-7,8-GBgH1g].~

To know more on the influence of electron rich elements

(2B), —21.0 (1B),—31.1 (1B),—34.5 (d,J(BH) = 72, 1B).3P{H}
NMR (CDCk): 6 40.2 (d,J(PP)= 307,PPh), 52.9 (d,J(PP)= 307,
PPh).

Synthesis of [Cu(7-PPk-8-SEt-7,8-GBgH10)(PPhy)]. [CUCI(PPh),]
(49.2 mg, 0.08 mmol) was added to a solution of 1-PRISEL-1,2-
C:B10H10 (30.0 mg, 0.08 mmol) in deoxygenated ethanol (5 mL). The

bonded to the carborane cluster, we have studied the reactionsnixture was refluxed for 2 h. The solution was then concentrated in a

of the newcloso exeheterodisubstituted carborane derivatives
1-SR-2-PPk1,2-GB1oH10 with [MCI(PPhg),] (M = Cu, n =

2; M = Au, n= 1) in ethanol. Our aim in this study is to have
an “in situ” comparison of the reactivity of-€SR and C-PPh

by reaction with metal complexes.

Experimental Section

Materials and Methods. Commercialo-carborane was sublimed
under high vacuum at 0.01 mmHg prior to use. 1-SR-1;B:6H;, and
1-SR-2-PPh1,2-GB1gHio (R = Et, Bz) were synthesized according
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5805729. E-mail. Clara@icmab.es.
T Universitat Autonoma de Barcelona.
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§ University of Turku.
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vacuum to 2 mL and cooled (8C). The solid was filtered, and the
filtrate was evaporated at the vacuum to yield a white solid, 17.0 mg
(0.024 mmol, 30%). Anal. Calcd for £HsCuByP,S: C, 58.05; H,
5.73; S, 4.56. Found: C, 57.82; H, 5.42; S, 4.11. FTIR ®mv(B—
H) 2537.'H {*'B} NMR (CDCl): 6 —2.3 (s br, 1H, BiB), 1.2 (m,
3H, CH), 2.5 (m, 1H, S-CHy), 2.8 (m, 1H, S-CH,), 7.3-7.5 (m, 23
H, Ph), 8.0 (q(1:1:1:1)) = 7, 2H,, Ph);3*P{*H}, 6 —2.7 (s br, 1P),
16.4 (s br, 1P)'B NMR (acetoneds): & —8.4 (2B),—13.2 (1B),—14.5
(2B), —16.9 (2B),—30.9 (d,J(BH) = 114, 1B),—34.4 (d,J(BH) =
138, 1B).

Synthesis of [Cu (7-PPk8-SBz-7,8-GBgH10)(PPhs)]. [CuCl-
(PPh),] (69.2 mg, 0.11 mmol) was added to a solution of 1-RPPh
SBz-1,2-GB1oH10 (50.0 mg, 0.11 mmol) in deoxygenated ethanol (6
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34, 3844.
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324.

(7) Davis, P. H.; Belford, R. L.; Paul, I. Gnorg. Chem 1973 12, 213.

10.1021/ic9805574 CCC: $18.00 © 1999 American Chemical Society
Published on Web 11/12/1999



Notes

Table 1. Crystallographic Data and Structure Refinement for
[Au(7-PPh-8-SBz-7,8-GBgH10)(PPh)]-CHCI; and
[Cu(7-PPh-8-SBz-7,8-GBgH10)(PPh)]-Y/2CH,Cl,

Inorganic Chemistry, Vol. 38, No. 25, 199%917

Table 2. Selected Bond Lengths (A) and Angles (deg) for
[Au(7-PPh-8-SBz-7,8-GBgH10)(PPh]-CHCl

Au—P(1) 2.3186(13) P(2)C(24) 1.823(5)
empirical formula GoH43AUBGCIsP,S  Gag HasBoCICURS Au—P(2) 2.3051(13) P(HC(7) 1.826(5)
fw 1018.35 808.02 S—C(8) 1.799(5) P(1yC(12) 1.832(5)
T,°C 21 21 S—C(42) 1.817(6) P(1)C(18) 1.816(5)
LA 0.710 69 0.710 69 P(1)-C(30) 1.811(5) C(AC(8) 1.600(6)
cryst syst triclinic monoclinic
space group P1 (No. 2) P2:/n (No. 14) P(2-Au—P(1) 173.28(5) C(30)P(2)-C(24) 105.7(2)
a A 14.652(4) 10.338(5) C(18y-P(1)-C(7) 106.5(2)  C(36yP(2-C(24) 107.0(2)
b, A 14.747(3) 17.057(17) C(18y-P(1)-C(12) 107.1(2) C(18yP(1}-Au 114.87(17)
c, A 12.618(2) 23.739(2) C(8)-S—C(42) 102.2(2) C(24YP(2)-Au 111.36(17)
a, deg 109.091(14) 90 C(7-P(1-C(12) 107.1(2) C(36yP(2)~Au 118.42(17)
B, deg 100.965(17) 96.043(15) C(7)-P(1)-C(18) 106.5(2) C(36YP(2-Au  108.23(16)
y, deg 111.454(15) 90 C(12-P(1)-C(18) 107.1(2) C(8yC(7)-B(11) 112.9(4)
V, A3 2244.3(8) 4163(5) C(7)-P(1)y-Au 113.67(15) C(8)yC(7)-B(2) 111.1(4)
z 2 4 C(12y-P(1)-Au 107.15(17) C(8yC(7)—P(1) 117.7(3)
3
Dcaica g CNT° 1.507 1.289 C(30)-P(2)-C(36) 105.5(2) C(AHC(8)-S 120.5(3)
u,cmt 36.03 7.45
F(000) 1008 1668 Table 3. Selected Bond Lengths (A) and Angles (deg) for
independent reflns 5739509 561%63 [Cu(7-PPh-8-SBz-7,8-GBoH10)(PPh)]%/2CH,Cl,
params
goodness-of-fit orfF2 1.035 0.976 Cu—P(1) 2.257(2) P(£yC(12) 1.811(7)
R12[I > 20(1)] 0.0354 0.0710 Cu—P(2) 2.222(2) P(£yC(18) 1.826(7)
WR2 [I > 2¢(1)] 0.072 0.1200 Cu-S 2.302(2) P(2)C(24) 1.813(7)
large diff peak/holee A=3  0.662 and-0.659  0.366 and-0.341 Cu---Cl 2.999(4) P(2)-C(36) 1.820(9)
) ) ) s S—C(8) 1.821(6) P(2YC(30) 1.837(7)
AR1=73[|Fo| — |Fell/3|Fol. ®WR2={ 3 [W(Fo? — F??)/ 5 [W(Fo?)7} 2 S—-C(42) 1.836(7) C(HC(8) 1.594(8)
P(1)-C(7) 1.834(6)
mL). The mixture was refluxgd fo3 h and then _the _solvent was P(1)-Cu-P(2) 134.38(8) C(BP(1)-C(18) 106.7(3)
evaporated. The resulting residue was treated with dichloromethane/ p
. T (1-Cu-S 92.04(7) C(12yP(1)-C(18) 106.4(3)
n-hexane (1:1) and cooled (C), yielding 38.4 mg (0.05 mmol, 45%) _
) . . . P(2-Cu-S 129.17(8) C(AHP(1)-Cu 106.4(2)
of a white solid; yellow crystals were obtained from dichlorometh- P(1)-Cu--Cl 103.73(9) C(12}P(1)-Cu 103.6(2)
aneh-hexane. Anal. Calcd for &H4,CuByP,S-%/,CH,Cl,: C, 58.70; P(2)-C---Cl 90.02(9) C(18)-P(1)-Cu 126.7(2)
H, 5.32; S, 3.96. Found: C, 58.43; H, 5.20; S, 3.65. FTIR (®mv S—Cu---Cl 98.56(11) C(24yP(2)-Cu 115.6(3)
(B—H) 2537.1H {*!B} NMR (acetoneds): ¢ —2.3 (s br, 1H, BiB), C(8)-S—C(42) 104.2(3) C(36)P(2)-Cu 113.5(3)
3.9 (d,J(HH) = 12, 1H, CH), 4.3 (d,J(HH) = 12, 1H, CH), 6.7-7.2 C(8)-S—Cu 104.6(2) C(30¥P(2)-Cu 112.3(2)
(m, 30H, Ph)}B NMR (acetonedg): 6 —7.0 (1B),—8.8 (2B),—12.1 C(42y-S—Cu 106.8(3) C(8yC(7)-P(1) 115.8(4)
(1B), —14.7 (d,J(BH) = 132, 3B),—30.9 (d,J(BH) = 141, 1B),—34.5 C(7)-P(1-C(12) 105.2(3) C(HC(8)-S 119.1(4)

(d, J(BH) = 159, 1B).

X-ray Studies. Single-crystal data collections for [Au(7-PP8+SBz-
7,8-GBgH10)(PPh)] and [Cu(7-PPh8-SBz-7,8-GBgH10)(PPh)] were
performed at room temperature on a Rigaku AFC5S diffractometer
using graphite monochromatized MoaKradiation. For both com-
pounds, the unit cell parameters were determined by least-squares
refinement of 25 (17 for [Cu(7-PR48-SBz-7,8-GBgHi0) (PPh)]
carefully centered reflections. The data were collected byuth@6
technique to a maximumé2value of 50. Both data were corrected
for Lorentz and polarization effects, and for absorptigrs¢ans). The whether thesecloso heterodisubstituted compounds would
structures were solved by direct methods, and full-matrix least-squaresdeboronate to the nido jB8g]~ species, hence reverting to good
refinements orfr? were performed by using the SHELXS-86 program.  cqordinating ligands or, on the contrary, would remain passive,
Non-hydrogen atoms were refined with anisotropic displacement maintaining thecloso structure. On the other hand the non-
parameters and BH hydrogens with isotropic displacement parameter.equivaIenCy of the substituents permitted to distinguish the

The rest of the hydrogen atoms were included in the calculations at dinati ity of bstituent vs the oth fact that
fixed distances from their host atoms (riding model). Crystallographic coordinating capacity ot one substituent vs the other, a fact tha

data and refinement for the compounds are presented in Table 1, and’@d ot been proven when homodisubstituted ligands had been

selected bond distances and angles, in Tables 2 and 3. used.
To learn about this last possibility, a complex fragment

usually requiring only one coordinating site was chosen. This
would permit one to distinguish both coordinating sites and to
The 1-PPR-2-SR-1,2-GB1oH10 closocompounds have two 6w whether dicoordination was necessary to deboronate the
nonequivalent coordinating sites,~®Ph and C-SR. The ¢, ster to produce theido species. The complex [AuCI(PBh
coordination capacity concomitant with the partial degradation a5 chosen as the source of the [Au(BPhfragment.
of the cluster cage in electron rich homodisubstituted ligands Reaction of [AuCI(PPY] with 1-PPh-2-SEt-1,2-GB1oH10
from CB1ot0 [C2Be] ~ has been proven. Furthermore it has been i, ehanol at reflux in 1:1 molar ratio yielded a complex of
found that the metal driven partial degradation of tieso formula [Au(7-PPh-8-SEt-7,8-GBoH10)(PPh)] (see Scheme 1).
cluster does not take place for monosupstitutedP@h or The IR spectrum of the complex shows the-B stretching
C—SR compound$. As a consequence it was not known apeormtion at 2541 e, which is indicative ofnido species.
This interpretation is further supported by thé NMR, with
the presence of the absorption-a2.3 ppm attributed to the
B—H—B bond. The!'B{1H} NMR pattern (1:4:1:1:1:1) in the
range—6 to —35 ppm agrees with aido [C,Bg]~ derivative.

Scheme 1. Partial Degradation by Complexation of [Au(7-
PPh-8-SEt-7,8-GBgH10)(PPh)]

SEt
PPh,— Au—PPh,

Results and Discussion

(8) Sheldrick, G. MSHELXS-86Program for Crystal Structure Solution;
University of Gdtingen: Gitingen, Germany, 1986.

(9) Nurez, R. Tesis Doctoral, Universitat Automa de Barcelona, Spain,
1996.



5918 Inorganic Chemistry, Vol. 38, No. 25, 1999

* (
MO, B T PIRGY |
% 1 b
C40 c15

Figure 1. ORTEP plot of [Au(7-PPk8-SBz-7,8-GBgH1q)(PPh)]-
CHCl;, showing 30% displacement ellipsoids. Hydrogen atoms are
omitted for clarity.

In addition, the3P{1H} NMR spectra displayed two sets of
doublets, indicating two different phosphorus atoms in the
molecule. One doublet is centereddat= 41.7 ppm £J(PP)=
308 Hz), which can be assigned to BRRhile the other one is
at o = 54.7 ppm {J(PP)= 308 Hz), which is assigned to the
C.—PPh groupl® The J value indicates a trans disposition of
the phosphorus atom$.The 2J(PP) coupling proves that the
moiety C-PPh is coordinated to Au(l); however, no indication

Notes

Scheme 2. Proposed Mechanism for the Partial
Degradation of [Au(7-PPR8-SBz-7,8-GBgH10)(PPh)]
during the Complexation Process with [AuCI(RRhn
Ethanol

SR
PPh,—Au—PPh3

nation to metal (see Scheme 2). This shall be the main difference
between 1-SR-2-PBH,2-GBigH19 and 1-Me-2-PPkhl1,2-
C2B1oH10when the first one deboronates to produce th8{C
nido species while the second one does not. This explanation
is in contradiction with an earlier one produced by our group
which had interpreted the metal driven partial degradation of
homodisubstituted compounds in terms of the transfer of electron
density from the metal to the cluster through the &M or
C—P-M bonds. It was hypothesized that a pseudoreduction of
the carborane cluster was taking place, leading to opening of
the carborane cluster and further nucleophilic attack. This
explanation had already been abandoned upon measurements
of the redoxE° value in metallacarboranes containing-&
bonds!?

For comparative purposes the reaction with a similar mono-
valent fragment requiring a higher coordination number was
performed. The trigonal [CuCI(PB)f] complex was used as a

from the spectroscopic data is available about the participation source of the “[Cu(PP)p]*” or “[Cu(PPhs)]* " synthons. The

of the C-SEt moiety on coordination to Au(l). To ascertain
this, crystals of [Au(7-PPh8-SEt-7,8-GBgH10)(PPh)] were

reaction of 1-PPR2-SEt-1,2-GB1¢H10 with [CuCI(PPh),] was
carried out in the same conditions as those described for the

needed; however, they were elusive in our hands. Therefore, aau(l) complexes to yield [Cu(7-PR8-SEt-7,8-GBgH10)-
reaction in comparable conditions was carried on between the (PPh)]. The partial degradation aflosoto anido cluster was

similar but bulkierclosoligand 1-PPk2-SBz-1,2-GB1¢H10 and
[AUCI(PPhy)]. As a result, the gold complex [Au(7-PRB-SBz-
7,8-G:BgH10)(PPhy)] was obtained. The spectroscopic data were
consistent with those obtained for [Au(7-RF8iSBz-7,8-
CoBgH10)(PPh)]. Crystals suitable for X-ray analysis were
obtained from chlorofornmthexane (1:1). The X-ray crystal
structure of [Au(7-PPh8-SBz-7,8-GBgH10)(PPh)], shown in
Figure 1, clearly confirmed theido nature of the resulting gold
complex and the ligand’s monodentate behavior toward Au(l)
with the nonparticipation of ESR in bonding.

As mentioned earlier, metal driven partial degradation had
been found for &SR and C-PPh homodisubstitutedloso

clearly proven by the spectroscopic data. The appearance in the
IH NMR of a resonance at-2.3 ppm attributed to the
endohedral open face hydrogen, tH8{'H} NMR pattern
2:1:2:2:1:1 in the range-7 to —35 ppm, and the IR(B—H)
frequency at 2537 cni are clear indications of thaido
formation. Similarly to the [Au(7-PPR8-SEt-7,8-GBgH1g)-
(PPh)] complex, the3'P{1H} NMR of [Cu(7-PPh-8-SEt-7,8-
CoBgH10)(PPh)] showed two broad resonances a2.7 and
+16.4 ppm, which prove the presence of two nonequivalent
phosphine groups in the molecule. Again no information could
be obtained from the spectroscopic data about the participation
of C—SR in bonding to metal, and as with [Cu(7-BRASEt-

compounds but not for monosubstituted ones. These reactionsy 8-G,BgH;0)(PPh)] no adequate crystals were obtained. The

with heterodisubstituted €SR and C-PPh have brought
relevant new data. Unlike the monosubstitutetsocompounds

reaction, in the same conditions, with R Bz provided the
complex [Cu(7-PPR8-SBz-7,8-GBgH10)(PPh)]. The spectro-

these heterodisubstituted have produced partial degradation upoRcopic data of both [Cu(7-PR#8-SEt-7,8-GBgH10)(PPh)] and

coordination to Au(l), in spite of the fact that only monocoor-

[Cu(7-PPh-8-SBz-7,8-GBgH10)(PPh)] were comparable. Re-

dination has taken place. This supports our actual interpretationcrystallization in dichloromethanehexane gave adequate

that the sulfur atoms of the-€SR group pulls electron density
off the cage. Thus, although-€SR does not participate in
bonding, its electron withdrawing capacity favors removal of
B(3), the carbon’s adjacent boron atom, upoARPh coordi-

(10) Teixidor, F.; Vitas, C.; Abad, M. M.; Kiveks, R.; Sillanpa, R. J.
Organomet. Cheml996 509 139.
(11) (a) Verkade, J. G.; Quin, L. D. IRhosphorus-31 NMR Spectroscopy

in Stereochemical Analysis. Serie: Methods in Stereochemical Analy-

sis VCH Publishers: Deerfield Beach, FL, 1987; Vol. 8. (b) Quin,
L. D.; Verkade, J. GPhosphorus-31 NMR Spectral Properties in
Compounds Characterization and Structural Analy$i€H Publish-
ers: New York, 1994.

crystals to solve the crystal structure (Figure 2).

Crystal Structures of [Au(7-PPhy-8-SBz-7,8-GBgH1¢)-
(PPhg)] and [Cu(7-PPh,-8-SBz-7,8-GBgH10)(PPhy)]. The X-
ray crystal structure analyses of the original 1-RPRP{8Bz-1,2-
C.B1oH10 complexes of Au(l) and Cu(l) clearly confirmed the
deboronation of theloso cluster to thenido species in both
complexes and the nonparticipation of-6R on bonding in
the gold one. In [Au(7-PR¥8-SBz-7,8-GBgH10)(PPh)]-CHCl;

(12) Vifas, C.; Pedrajas, J.; Bertran, J.; Teixidor, F.; KiglR ; Sillanpa,
R. Inorg. Chem 1997, 36, 2482.
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The largest difference in bond angles between the two
complexes arises from different coordination modes of the
carborane ligand. When changing Au(l) to Cu(l), and going from
monodentate P to bidentate S,P coordination, the metal must
move toward the S atom in [Cu(7-PP8-SBz-7,8-GBgH1)-
(PPR)]-1/,CH,Cl,, and thus the C(AP(1)-M angle decreases
from 113.67(15) in [Au(7-PPh-8-SBz-7,8-GBgH10)(PPh)]-
CHCl3 to 106.4(2) in [Cu(7-PPh-8-SBz-7,8-GBgH10)(PPh)]-
1,CH,Cl,, thus opening C(18)P(1)-M from 114.87(17) to
126.7(2). This phenomenon implies distortions in the ligand
bond angles, especially around the P1 atom (see Tables 2 and
3). The small difference of the C(8C(7)—P(1) bond angles,
117.7(3) for the Au complex and 115.8(#jor the Cu complex,
is a consequence of the bidentate ligand coordination in the Cu

complex.

Conclusion
Figure 2. ORTEP plot of [Cu(7-PPA8-SBz-7,8-GBsH1q)(PPh)]-CH,- These heterodisubstituted 1-BPASR-1,2-GB1oH1 ligands
Clz, showing 30% displacement ellipsoids. Hydrogen atoms are omitted are able to coordinate to copper and gold with concomitant
for clarity. deboronation to produce theido species [7-PPk8-SR-7,8-

. i C:BgH10] . The two coordinating moieties-€PPh and C-SR
(Figure 1), the carborane ligand behaves monodentately toward, e 1ot equivalent, as has been demonstrated upon reaction to
the Al_J(I) cation and the metal is almost linearly (173.29)(5) Au(l), where the G-PPh moiety is more reactive. Contrarily
coordinated to two P atoms. ) , to the monosubstitutetlosospecies which do not undergo metal

In [Cu(7-PPh-8-SBz-7,8-GBoH10)(PPR)]-//2CH.Cl> (Figure §rjyen partial degradation, these heterodisubstitakesbspecies
2) the carborane ligand coordinates bidentately to Cu(l) via S 44 This is so although monocoordination has taken place in
and P atoms. The third coordination position is occupied by front of Au(l), which is attributed to the strong electron-pulling
the P atom from the PRrancillary ligand. The Cl atom of  cahacity of the €& SR fragment. With metals requiring a higher
dichloromethane is at a distance of 2.999(4) A from the coordination number than 2, as with Cu(l), botk-BPh and

tricoordinated Cu(l), suggesting a very weak dipetépole C—SR moieties coordinate to metal and deboronation takes
interaction between the atoms. This assumption is supportedmace'

by the fact that Cu is moved by 0.263(2) A away from the plane

of the tricoordinated atoms toward the Cl atom. Since the Acknowledgment. The authors are grateful to the CIRIT
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In both compounds, the C(#C(8) distance is quite similar, Supporting Information Available: Tables of X-ray of experi-
being 1.600(6) A for the Au derivative and 1.594(8) A for the mental details, hydrogen atom positional parameters and thermal
Cu derivative. The PC(7)—C(8)—S moieties do not deviate  Pparameters, anistropic thermal parameters, and interatomic distances
much from planarity, the corresponding torsion angles being @nd angles for [Au(7-PR¥8-SBz-7,8-GBsH10)(PPh)] and [Cu(7-PPk
24(5) and_51(7)> for [AU(?-PPE-S-SBZ-?,8-QBQH10)(PPI§)]‘ 8.-SBZ-7,8-GBQH10)(PP|},)]. This material is available free of Charge
CHCls and [Cu(7-PPf¥8-SBZ-7,8-C§Bngo)(PPQ)]-1/2CH2C|2, via the Internet at http:/pubs.acs.org.
respectively. 1C9805574



