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Introduction Experimental Section

We have recently described the synthesis and characteriza- A. Starting Materials. The dirhenium complexes R@ls(u-
tion of a variety of diphosphine-bridged bioctahedral dirhe- dppm}(CO), (1), [ReCls(u-dppE}X(COX(NCMe)]PF; (2),1° [Rex-
nium(ll) complexes, including those of types I and Il, in  Cla(u-dppm}(CO)(NCMe)]PF; (3),° and [ReCls(u-dppm)(CO)-
which ligand X has the capability of bridging to other metal (CNXy)(NCMe)]PF; (4),” all of which have edge-sharing biocta-
species to afford homo- and heterometallic complexes thathedral structures of type I,.were prepared by the Iiterature methods.
contain redox-active dirhenium units and might display 'he compoundrtBu:N)Ni(CN), was prepared by the literature

. . . : method? its IR spectrum (KBr pellet) showed(CN) = 2110(s)
interesting solid-state propertié3.o date, we have focused cm. The reagents Na[N(Ch)and K[C(CN)] were purchased

from commercial sources (Aldrich Chemical Co. or Strem Chemi-
N N

P P P P cals) and used as received. Samples of the new complex€$:Re
N P | X ], [N(CN)z](u-dppm)(COY (5) and ReCl[C(CN):|(«-dppm)(CO),
“Re —=Re | Cl— Re=Re—Cl n (6) were obtained from the reactions between@®gu-dppm)-
N Nc’ e (CO), and Na[N(CN)] and K[C(CNJ] with the use of the exact
P\O/P xyi P P same procedures that were used previously to prepare the analogous

~ dppE complexe® For 5, yield 73%. IR spectrum (cm): »(CN)

) . ) ~ - 2299(mw), 2238(m), and 2172(v$)CO) 1976(s);»(CO), 1718(m).
our attention on cases where X is thiocyanate or a Cyanlde-Blp{lH} NMR spectrum (CDG): o —12.5(m) and—19.2(m)
containing bridging unit, and we have been successful in (centers of a symmetrical ABB' pattern). For6, yield 78%. IR
isolating several mixed-metal (e, Re&Ag, ReW, RePt, spectrum (cm?): ¥(CN) 2229(w) and 2174(vs),(CO), 1984(vs);
and ReRh assemblieswith the use of complexes of type | »(CO), 1716(m).3*P{*H} NMR spectrum (CDG): 6 —12.9(m)

as precursors when# CO and PP= PhhPCH,PPh (dppm) and —20.3(m) (centers of a symmetrical ABB' pattern). The

or PhPCECH,)PPh (dppE). We now report the first  Properties ob and6 resemble very cl_oselythose reportgd for their
instances in which pairs of edge-sharing bioctahedral dirhe- dPPE analogue¥.Solvents were obtained from commercial sources
nium(ll) complexes are linked via [N(CH), [C(CN)]", and were deoxygengted by pu_rglng with dinitrogen prlor to u_se.
and [Ni(CN)J? units to give products in which there is CAUTION: Special precautions should be taken in handling

significant electronic communication between the pairs of thallium(l) compounds which are toxic.
9 P B. Synthesis of Dirhenium Coupled Products. (i) Synthesis

dirhenium centers. These compounds are of the type [Re of { [RexCla(u-dppm)»(CO)ala[u-N(CN),J} CI (7). A mixture of Re-
Cls(u-PPY(COY]2(u-X), Whgre PP= dppm or dppE and X Cla(u-dppmy(COY, (1) (67 mg, 0.05 mmol), REIIN(CN)](u-

= N(CN);, C(CN), or Ni(CN), and they have been  gppm)(CO), (5) (69 mg, 0.05 mmol), and TIRR17.5 mg, 0.05
characterized on the basis of their electrochemical andmmol) was stirred in 20 mL of dichloromethane for 7 days under
spectroscopic properties and by X-ray crystallography. This an atmosphere of dinitrogen, then filtered to remove any insoluble
study is part of a more general investigation into the materials, and the filtrate evaporated to afford a yellow-brown solid
incorporation of multiply bonded dirhenium complexes into residue. This solid was washed with diethyl ethes(3 mL) and
supramolecular assemblies. recrystallized from 1,2-¢H,Cl./benzene to yield yellow-brown
crystals; yield 95 mg (70%). This product did not give a satisfactory
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C and H microanalysis, but its properties showed it was pure, and Table 1. Crystallographic Data for the Dirhenium Complex of

a single-crystal X-ray structure analysis supported the composition.

IR spectrum (KBr pellet, cmt): »(CN) 2215(vs) ancd-~2180(sh);
v»(CO) 1978(vs); »(CO), 1713(m). 3P{H} NMR spectrum
(CDCh): 6 —11.4(m) and—18.6(m) (AABB' pattern).!H NMR
spectrum (CDG): 6 +7.9 to+6.9 (80H, Ph of dppm)) +4.35-
(m) and+4.15(m) (8H, ABX, pattern,—CH,— of dppm). Con-
ductivity (1.0 x 102 M solutions, Q1 cn? mol™%): 120
(acetonitrile), 93 (acetone).

(i) Synthesis of{ [Re,Cl3(u-dppm)(CO),][#-C(CN)s]} Cl (8).
The reaction betweeh, Re,Cl3[C(CN)s](u«-dppm)}(CO), (6), and
TIPFs in dichloromethane was carried out with use of the procedure
described for the synthesis @f(see subsection B(i)); yield 61%.
Anal. Calcd for G1HgsCl11N3O4PsRe, (i.e.,8:2CH,4Cl,): C, 45.90;
H, 3.30. Found: C, 45.20; H, 3.38. IR spectrum (KBr pellet; &m

v(CN) 2236(w) and 2181(vs),(CO) 1985(vs);»(CO), 1710(m).
SIP{1H} NMR spectrum (CDG): ¢ —10.8(m) and—19.6(m)
(AA'BB' pattern).!H NMR spectrum (CDG): ¢ +7.9 to+6.9
(80H, Ph of dppm)¢ +4.35(m) andt-4.15(m) (8H, ABX, pattern,
—CH,— of dppm). Conductivity (1x 103 M solution, Q-1 cn?
mol~1): 106 (acetonitrile), 95 (acetone).

(iii) Synthesis of [ReCls(u-dppE)2(CO),]o[u-Ni(CN)4] (9). A
solution of -BusN),[Ni(CN)4] (16.0 mg, 0.025 mmol) in dichlo-
romethane (5 mL) was added to a solution of JBlg(u-dppE)-
(COR(NCMe)IPKs (2) (74 mg, 0.05 mmol) in 30 mL of dichlo-

Composition [ReCla(u-dppEY(CO)]o[u-Ni(CN)4]-6CHCI, (36CH:Cly)

empirical formula G18H100Cl18NaNiO4PsRey
fw 3327.59

space group P2;/n (No. 14)

a, 16.2380(5)

b, A 18.4616(5)

c, A 20.4851(6)

o, deg 90

B, deg 99.0071(14)

y, deg 90

vV, A3 6065.3(6)

z 2

Pcalca g/C? 1.822

u, mmt 4.742

radiation ¢, A) Mo Ko (0.710 73)
temp, K 150

R(Fo)2 0.055

Ru(Fo?)P 0.126

GOF 1.068

aR= ||Fo| — [Fell/|Fol With Fo? > 20(Fo?). P Ry = [IW(|F?| — |Fe)%
SWIF2Y

bound to carbon were placed in calculated positions according to
idealized geometries with-€H = 0.95 A andU(H) = 1.3U¢(C).
They were included in the refinement but constrained to ride on
the atom to which they are bonded. An empirical absorption
correction using SCALEPACR was applied. The final refinements

romethane and the clear solution left undisturbed under a dinitrogenwere performed by the use of the program SHELXL197.

atmosphere for 24 h to facilitate crystal growth. The red crystals
that resulted were filtered off and washed with diethyl ethex (2
10 mL); yield 67 mg (73%). Anal. Calcd for;gHosClisN4NiO4Ps-

Re, (i.e.,9-3CH,Cl,): C, 44.95; H, 3.08. Found: C, 44.13; H, 3.18.
IR spectrum (KBr pellet, cmt): »(CN) 2129(m);v(CO), 1972-
(vs); v(CO), 1737(m).

(iv) Synthesis of [ReCls(u-dppm)(CO),]o[u#-Ni(CN)4(10). A
procedure similar to that described in subsection B(iii) was used
but with [ReCls(u-dppmy(CO)L(NCMe)]PFRs (3) (73 mg, 0.05
mmol) in place of2; yield 45%. Anal. Calcd for & iHgsClioNy-
NiO4PsRe, (i.e.,10-3CH,Cl,): C, 44.94; H, 3.15. Found: C, 44.49;
H, 3.54. IR spectrum (KBr pellet, cm): v(CN) 2145 (split peak,
mw); »(CO) 1974(vs);v(CQO), 1729(m).

(v) Synthesis of [ReCl3(u-dppm)2(CO)(CNXyl)] 2[z-Ni(CN) 4]
(11). A solution of (1-BugN)2[Ni(CN),4] (6.5 mg, 0.01 mmol) in 5
mL of acetone was added to a solution of {BB(u-dppm}(CO)-
(CNXyl)(NCMe)]PFs (4) (34 mg, 0.02 mmol) in 20 mL of this

The structure solution and refinement of the crysta®®&CH,-
Cl, proceeded routinely, and all non-hydrogen atoms were refined
with anisotropic thermal parameters. The Ni atom of theNj-
(CN)4] unit is located at a crystallographic inversion center. The
three CHCIl, molecules in the asymmetric unit were well behaved.
The largest peak in the final difference Fourier was 1.0Fe/A
Single crystals of compourig that were of compositior-5C,H4-
Cl,, were obtained from 1,2-€1,Cl,/benzene in the monoclinic
space groupC2/c with cell parametersa = 34.0460(7) A,b =
20.0419(5) Ac = 20.5738(5) A8 = 96.113(2}, V = 13 958.6-
(6) A3, Z = 4. The refinement converged ®(F,) = 0.079 and
Rw(Fo?) = 0.202 for 15 468 reflections with > 2¢(1). No major
problems were encountered in the refinement of the monocation
present in7, other than a disordering of the amido nitrogen atom
N(3) of the [(u-(NC)N(CN)]~ ligand over two positions, each with
50% occupancy. However, the poor quality of the data set (collected
at 150 &1) K) resulted in large thermal parameters for the C and

same solvent. The clear solution was left undisturbed for 72 h and Cl atoms of the 1,2-¢H,Cl, solver_lt molecules, for severa_l of th_e
filtered, and the brown microcrystals were washed with acetone (2 phenyl ring C atoms of the dppm ligands, and for the chloride anion.

x 10 mL) and diethyl ether (2 10 mL); yield 16 mg (55%).
Anal. Calcd for Q24H:|_06C|6N5Ni02P8R311 C, 50.04; H, 3.59.
Found: C, 49.67; H, 3.60. IR spectrum (KBr pellet, ¢ v(CN)
(XyINC and u-Ni(CN)4) 2106(s);¥(CO), 1703(m).

C. X-ray Crystal Structure Determinations. Single crystals
of composition [ReCls(u-dppER(CO)]o[1-Ni(CN)4]-6CH,ClI,
(9-6CH,CI,) were obtained directly from the reaction mixture (see
subsection B(iii)). The data collection was carried out on a Nonius
Kappa CCD diffractometer. Lorentz and polarization corrections

Because the full structure did not refine satisfactorily, full details
are not reported.

D. Physical Measurementsinfrared spectra were recorded as
KBr pellets on a Perkin-Elmer 2000 FT-IR spectrometet.and
S1IP{1H} NMR spectra were obtained with the use of a Varian
INOVA 300 spectrometer. Proton resonances were referenced
internally to the residual protons in the incompletely deuterated
solvent. The3'P{'H} spectra were recorded at 121.6 MHz, with
85% H;PO, as an external standard. Electrochemical measurements

were applied to the data set. The key crystallographic data are givenwere carried out with the use of a BAS Inc. model CV-27

in Table 1.

instrument in conjunction with a BAS Model RXY recorder and

The structure was solved using the structure solution program were recorded on dichloromethane solutions that contained 0.1 M

PATTY in DIRDIF-99° The remaining non-hydrogen atoms were

tetran-butylammonium hexafluorophosphate (TBAH) as supporting

located in succeeding difference Fourier syntheses. Hydrogen atomslectrolyte. Ey, values, determined asEf. + E;J/2, were

(9) Beurskens, P. T.; Beurskens, G.; deGelder, R.; Garcia-Granda, S.;

Gould, R. O.; Israel, R.; Smits, J. M. Mthe DIRDIF-99 Program
SystemCrystallography Laboratory, University of Nijmegan: Neth-
erlands, 1998.
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(10) Otwinowski, Z.; Minor, W.Methods Enzymoll996 276, 307.
(11) Sheldrick, G. M.SHELXL-97. A Program for Crystal Structure
RefinementUniversity of Gottingen: Gottingen, Germany, 1997.



°C and were uncorrected for junction potentials. Under our
experimental conditions;, = +0.47 V versus Ag/AgCI for the
ferrocenium/ferrocene couple. Conductivity measurements were
obtained by the use of a YSI model 35 conductance meter.
Elemental microanalyses were performed by Dr. H. D. Lee of the
Purdue University Microanalytical Laboratory.

Results and Discussion

In our previous study? we had incorporated [N(CN)
and [C(CN}]~ into bioctahedral dirhenium complexes of
types | and Il (see Introduction) through exchange with a
terminal chloride ligand of the precursors Ill ¢ CO or
XyINC) and IV. In the case of | and Il, we chose not to

P/\P P P
cl | el l cl 1 cl | co
;R‘e :"’Ri i cl ——/REE Re—Cl v
L | ¢’ Nei c CI/

P Op Xyh P

~_ ~

isolate all possible compounds of these types but instead

NOTE

Figure 1. ORTEP? representation of the structure of thEReCla(u-
dppm}(CO)]2[u-N(CN)z]} * cation present in7-5C,H4Cl,. Thermal el-
lipsoids are drawn at the 50% probability level except for the phenyl group
carbon atoms of the dppm ligands which are circles of arbitrary radius.
Selected bond distances (A) are as follows: Re@®(2) 2.5839(7), Re-
(1)—N(1) 2.065(13), Re(1)Cl(1) 2.422(3), Re(1yCI(12) 2.442(3), Re-
(1)—C(12) 1.95(2), Re(2)Cl(2) 2.435(4), Re(2yCl(12) 2.477(3), Re(2)
C(12) 2.169(13), Re(2)C(21) 1.91(2).

prepared representative examples only. In the present study/- Although all sets of data were of marginal quality, in all
we have expanded the number of edge-sharing bioctahedralnstances the structure of the tetrarhenium cation was

compounds of type | that are available by isolating the
complexes R£IN(CN),](u-dppmp(CO), (5) and ReCls-
[C(CN)3](u-dppmx(COY), (6). Their properties (see Experi-
mental Section) show them to be very similar structurally
to their dppE analogues, the tricyanomethanide derivative
of which had previously been the subject of an X-ray crystal
structure determinatiolt.In accord with our earlier expecta-
tion that compounds of types | and Il could be used to obtain
higher nuclearity assemblies through the complexation of
other dirhenium units by the uncoordinated cyano groups
that are present, we have used compléxard6 to prepare
examples of “dimers-of-dimers”, involving pairs of coupled
dirhenium units, that are of a new type, being derived from
edge-sharinghioctahedra.

The dirhenium(ll) complexes REIN(CN)](u-dppm)-
(CO), (5) and ReCI3[C(CN)3](u-dppm}(CO), (6) react with
an equivalent amount of R&ls(u-dppm}(CO), (1) in the
presence of a thallium(l) salt (TIRBr TIOsSCF;) to afford
in good yield the new tetrarhenium compleXgRe,Cls(u-
dppm})(CO)]-[u-Y]} Cl, where Y= N(CN), (7) or C(CN)
(8). The presence of TI(l) is essential for the reaction to
proceed (it is presumably needed to labilize the CI bound
cis to theu-CO ligand in5), but surprisingly, neither [P
nor [O;SCK;]~ are incorporated into the final product, on

identical, and its parameters were firmly established (Figure
1). While the anion was satisfactorily modeled as [Clye

are uncertain as to its origin. The reaction times necessary
to maximize the yields o and 8 were long (about one
week), so solvent participation (GEI,) or decomposition

of a portion of the dirhenium precursor complex(es) could
be the explanation. Nonetheless, it is unclear why exchange
of [PFs]~ or [OsSCR]~ for [CI]~ does not occur, and what
we had assumed would be a simple reaction (i.e., eq#%; X
PR or OsSCFR; Y = N(CN), or C(CN)) is apparently not

the case.

Re,Cl,(u-dppm)(CO), + ReClY](1-dppmk(CO), +
TIX — { [Re,Cly(u-dppm)(CO)][u-Y]}X + TICI (1)

During the structure refinement @f attempts were made
to model the anion as [Flor [H.POy] ~, both of which could
have formed by decomposition of the [{PF anion (from
TIPFg) during the course of the long reactions, but this gave
unsatisfactory solutions. Furthermore, IR spectroscopy ex-
cluded the presence of phosphate anion. Anion exchange
reactions carried out onand8, after the isolation of these
products, did not lead to the stoichiometric incorporation of
other anions. Also, our attempts to grow X-ray quality

the basis of the characterization of these products by IR andcrystals of7 from other solvent systems and to obtain suitable

3P NMR spectroscopies and the X-ray structure determi-
nation of a crystal of7. The behavior off and 8 as 1:1
electrolytes is confirmed by conductivity measurements of
their solutions in acetonitrile and acetonel(0 x 103 M).
The 3'P{'*H} NMR spectra of7 and 8 show the expected
AA'BB' splitting patterns, and their IR spectra confirm the
presence of terminal and bridging CO ligand¢QO) at
~1980 cnt! andy(CO), at ~1710 cn?) (see Experimental
Section).

X-ray data sets were collected (at 1501() K) on crystals

that were grown from three separate preparative samples of

crystals of8 were not successful.

The structure determination of the tetrarhenium cation,
which is depicted in the ORTEPrepresentation shown in
Figure 1, reveals that the R®e distance of 2.5839(7) A is
very similar to those found for the dirhenium units present
in RexCly(u-dppm)(CO), (2.584(1) A¥ and ReClj[C(CN)s-
(CO)(u-dppE) (2.5823(6) AYt> The Re-N distance involv-
ing the u-[N(CN);] linker is 2.065(13) A and, therefore,
comparable to the ReN distances present in the complex

(12) Johnson, C. KORTEP It Report ORNL-5138; Oak Ridge National
Laboratory: Oak Ridge, TN, 1976.
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Re[N(CN),]a(u-dppmi(DMF), (range 2.039(8}2.052(9)
A): in the latter compound, all [N(CM)™ ligands are bound

in a monodentate fashion. Unfortunately, the relatively poor
quality of the data for7 and the disorder involving the
u-[N(CN)] unit preclude us from drawing further compari-

sons between the structural parameters for the dicyanoamido
ligands in these two complexes. We assume that the structure

of the related tricyanomethanide compl8xinvolves the
bridging of two dirhenium units by two of the cyano groups
of a single [C(CNj]~ bridge. This type of bridge is
encountered in the polymeric diruthenium(lll,Il) complexes
[Rup(u-O2CCHg)a(u-L)]» (L = [N(CN)z]~ or [C(CN)]"),
which are the only previous examples of assemblies o
multiply bonded dimetal complexes that utilize these poly-
cyano linker ligand$?

To eliminate the presence of “free” anions in the structures

cah >

@ o(21)

C(12)

-G !
0(12)

Ni
) C(la)

7

Figure 2. ORTEP? representation of the structure of the moleculexfRe
Clz(u-dppE}(CO)]2[u-Ni(CN)4] present in9-6CH,Cl,. Thermal ellipsoids

f are drawn at the 50% probability level except for the phenyl group carbon

atoms of the dppm ligands which are circles of arbitrary radius. Selected
bond distances (A) and bond angles (deg) are as follows: R&@(2)
2.5768(5), Re(yN(1) 2.062(9), Re(:)yCl(1) 2.418(2), Re(1)Cl(12)
2.462(2), Re(1)>C(12) 1.961(10), Re(2)CI(2) 2.428(2), Re(2)yCl(12)
2.479(2), Re(2yC(12) 2.189(10), Re(2)C(21) 1.880(11), N(1yC(1)

of these coupled dirhenium species, we reacted mixtures of1.123(14), N(2y-C(2) 1.128(15), Ni-C(1) 1.878(14), Ni-C(2) 1.908(14);

the nitrile-containing precursogs-4 with (n-BusN),Ni(CN)4
in the hope that [Ni(CNJ?~ would substitute the acetonitrile
ligand in each of two [R&£I3(u-PP)(CO)(L)(NCMe)J
cations and form neutral, coupled products of the type{Re
Cla(u-PPY(CO)(L)]2[¢-Ni(CN)4] (eq 2, where PP= dppE
when L= CO and PP= dppm when L= CO or XyINC).

2[ReCly(u-PP)(CO)(L)(NCMe)]PFK; +
(Bu;N),[Ni(CN) ] —
[Re,Cly(u-PPL(CO)(L)],[u-Ni(CN),] + 2(n-Bu,N)PF; (2)

This strategy was successful in all three reactions at- [N(CN);]~, [C(CN)]~

tempted and afforded complex@s11. Their IR spectra are
similar and show that the terminal CO or XyINC ligands

and bridging CO ligand are retained in all cases; in the case

of 11, thev(CN) modes of XyINC angi-[Ni(CN),] overlap,

Re(1)-CI(12)—Re(2) 62.87(6), Re(BC(12)-Re(2) 76.6(4), Re(BC(12)-
0(12) 146.8(8), Re(2CI(12)-0(12) 136.0(8), Re(BN(1)—C(2) 176.5-
(8), Ni—C(1)~-N(1) 177.0(10), N-C(2)-N(2) 176.2(12).

show clear evidence for electronic coupling between the
dirhenium units in these complexes. The CV data are
summarized in Table 2, and the single-scan CVg ahd8

are shown in Figure 3. The data in Table 2 include those for
the dirhenium complexels 3—6, and RgCly(u-dppm}(CO)-
(CNXyl).#8714The shifts in potentials between R,(u-
dppm}(CO), (1) and ReCls(u-dppm}(CO)(CNXyl), and
those that occur upon substituting a -Rél bond by

, and MeCN, are consistent with the
potentials we observe fat, 8, and11. In addition, all three

of these complexes show the presence of pairs of sequential
one-electron redox processes foi(0x) and E;;(red)(1),
although, in the case dfl, the pair of processes labeled as

and only a single intense band is observed. While complexesEl/Z(red)(l) are not resolved. The values for the compropor-

9 and 10 are insoluble in polar and nonpolar solvents,
complex11was slightly soluble in dichloromethane, and we

tionation constanti&, for the equilibria represented by eq 3
can be calculated from the relationship shown in eq 4, where

were able to record a cyclic voltammogram (vide infra), AEy, represents the separation between Eae values of

although satisfactory NMR spectra could not be obtained in

this or any other solvent.
The identity ofd was established by X-ray crystallograpy,
and an ORTEF representation of the structure is shown in

Figure 2. Important bond lengths and bond angles are listed

in the caption to Figure 2. The Ni atom is located at a
crystallographic inversion center. The individual dirhenium
units, which are structurally very similar to those present in
the structure of7, have a Re-Re distance of 2.5768(5) A.
The Re-N distance of 2.062(9) A is essentially the same as
that involving the [N(CNJ]~ linker in 7. Within the bridging
[¢-Ni(CN)4] unit, the Ni—C distance for the trans CN groups
bound to Re is shorter (by0.02 A) than the Ni-C distance
for the pair of unbound cyanides. The-RE=C, Ni—C=N
andtransC—Ni—C angles are in the range 17680°. This
structure is the first for a multiply bonded dimetal complex
that contains a [Ni(CNJ?~ linker ligand.

Complexest, 8, and11 are sufficiently soluble in 0.1 M
TBAH—CH,CI, to obtain cyclic voltammetric data, which

(13) Miyasaka, H.; Cleac, R.; Campos-Fefndez, C. S.; Dunbar, K. R.
Inorg. Chem.2001, 40, 1663.
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the coupled processés!®

[ReQ---Rez]” + [Rez"'Rez](nHH ,L_C Z[RGQ"'ReZ](nHH (3)
(4)

For 7, the values ofAE;,(0x) andAE,,(red) are 180 and
120 mV, respectively, and therefor€; = 1.10 x 10° and
115, respectively. In the case 8&fin which [N(CN)]~ has
been replaced by [C(CH), the values oK. are 2.49x
10*and 1.10x 10°. These electrochemical data indicate that
the electronic communication between the dirhenium units
in 8 is greater than if7. The corresponding data f@f show
that AE;, = 160 mV, and thereforeK, = 506 for the
sequential one-electron oxidations associated with the pair

K. = expAE,;/25.69)
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NOTE

Table 2. Cyclic Voltammetric Half-Wave Potentials for Several Dirhenium Complexes Includjrgy and112

complex E1/2(0x) Ex(red)(1) Ei(red)(2) ref
RexCla(u-dppmp(CO) (1) +0.91 —0.57 -1.6° 4
Re:Cla[N(CN)2](1-dppmp(CO) (5) +1.12 -0.37 -1.27 c
RexCI[C(CN)s](u-dppmy(COY, () +1.14 -0.28 -1.18 c
[Re:Cl(u-dppmy(COR(NCMe)]PR; (3) +1.46 —0.14 -1.12 6
ReCla(u-dppm)(CO)(CNXyl) +0.60 -0.81 d 14
[RexCla(u-dppmy(CO)(CNXyl)(NCMe)]PF; (4) +1.18 -0.35 -1.30 7
7 +1.36H1.18 —0.27+~0.3% —-1.2& c
8 +1.50H1.24 —0.16/-0.34 —-1.20 c
11 +0.89H-0.73 —0.67 d c

2 Data from single scan CVs are in volts vs Ag/AgCI. Experimental conditions are given in the Experimental Seggjiovalue.© This work. ¢ Outside
the range of our measuremerftédentical values obtained by the use of DPYProcess broadened but sequential one-electron reductions are not resolved.

trapped systems (RobitDay class | behavio®> For com-

plex 8, the value ofK; (~3 x 10% places it in the
intermediate regime between being a valence-trapped system
and exhibiting extensive delocalization between two redox

A centers K. > 10°, Robin—Day class Il behavior).
Further studies are underway involving the use of
[N(CN)2]~, [C(CN)s]~, and [Ni(CN)]?" to couple multiply
bonded dirhenium units that possessiRe bond orders and
5 stereochemistries different from those reported here.
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