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More than any other multiply bonded dimetal cérthat of
[Mo+Mo]** has proven to be ideal for incorporation into

to examine the potential for these units to be incorporated into
mixed-metal clusters. Preliminary results reported herein describe

small cluster assemblies. Examples include ligand-bridged ¢hains a novel RgPd cluster that contains pairs of [Ré&ef't units

and cyclic quartefscontaining two quadruply bonded units, as

well as cyclic clusters containing thréefpour?® or siX such

that are linked by thiocyanate bridges through aJPdinit. These
observations have no precedent in the aforementioned dimolyb-

dimolybdenum(ll) units. Examples have also been encountereddenum chemistry that has been reported.

in dimolybdenum(lll) chemistry, e.g., [(MEO)Mo-*+Mo—
(OCMe&s)7]o(u-F)4.” In addition, linear trinuclear and tetranuclear
complexes that contain #-Mo*+Mo (M = Ru, Pd or Pf or
M-:-Mo“-Mo---M arrays (M= Pd or Ptj®?° can be obtained

through the use of a tridentate ligand that can bridge theg Mo

pair as well as M. In some instances, the{22] cycloaddition
of two MM bonds (M= Mo or W) can occur to generate
tetrametallocyclodiyne type clustefs}? but these complexes

have a chemistry quite different from that of the aforementioned

species, which retain their localized-%¥M bonding.
Surprisingly, despite the isoelectronic nature of ffMo]**
and [Re*-ReF*,! the incorporation of this dirhenium core into

We have established previously that in dicarbonyl complexes
of the type ReCly(u-LL)»(COY, (1; LL = Ph,PCH,PPh (dppm)
or PhPCECH,)PPh (dppE)) the Cl ligand cis to the bridging
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clusters or extended arrays has not been reported, althoughCO ligand is labile toward substitution by neutral ligands such

polymers of the type dis-Re(u-O,CMe)Cly(u-LL)]. (LL =
bridging bidentate ligand) have recently been characteizai

as CO, RNC, and RCRF%8 These substitutions proceed with
retention of stereochemistry. The substitution of this Cl ligand in

the first tetrarhenium cyclodiyne type clusters have been re- 1@andlb by othermonoanionidigands has not previously been
ported4 Because of the rich redox chemistry of multiply bonded Studied. In the present study we find that NaSCN (between 1

dirhenium(lIL, 1), (11,11), and (11,11) complexest we have begun
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and 5 equiv) reacts witlib in methanol to afford red-brown
crystals of the N-bound thiocyanate complex,&gNCS)(u-

rawalton@ dppE}L(CO), (2) in ca. 80% yieldt® When this reaction is carried

outin the presence of Pd(1,5-COD)@hd an excess of NaSCN,
the RePd, cluster 3 is formed in high yield £80%)?° The
structure of3 was established by X-ray crystallography, and an
ORTEP! representation is shown in Figuré?The uncoordinated
sulfur of the N-bound thiocyanato ligand presen®iis used to
complex a Pd atom in the assembly of this cluster, the formation
of which is represented in Scheme 1. The asymmetric unit
comprises one-half of the molecule with an inversion center
being coincident with the center of the [Ra-SCN),] core. The
Re—Re double bond that is presentib (Re—Re = 2.5748(5)
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temperature for 4 h, during which time the reaction color changed from
yellow to green to red-brown, and then filtered to remove insoluble
materials. The solvent was evaporated under reduced pressure to give a
red-brown solid, which was washed with methanol 23 mL) and
diethyl ether (2x 5 mL). Recrystallization from CCI,/Et,O afforded
red-brown microcrystals; yield, 106 mg (77%). Anal. Calcd feg-Ge-
ClsNO,PsResS (i.e.,2:CH,Cly): C, 45.74, H, 3.15. Found: C, 46.22; H,
3.17. IR spectrum (KBr disk):»(NCS) 2081 vsy(CO) 1961 vs, br,
v(CO), 1729 m cmt. 31P{*H} NMR spectrum (CBCly): o0 = +12.7
m, d = +1.1 m (centers of ABB' multiplets). Cyclic voltammogram
(0.1 M n-BusNPR—CH,ClI, solution, Pt-bead electrode, scan rate 200
mV s, potentials vs Ag/AgCI):E;x(0x) = +0.96V, Eyp(red)= —0.45
V, Eip(red)= —1.33 V.
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Scheme 1. Reactions oflb with NaSCN and Pd(COD)¢I
(Ph Groups of dppE Ligands Omitted)
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Figure 1. ORTEP! representation of the structure of the asymmetric Cl scN~" ScN l C. ‘ co
unit RePd present in the RBd cluster3. Thermal ellipsoids are drawn Re—Re
at the 50% probability level except for the phenyl group atoms of the 3 Cl/| \—/‘ N
dppE ligands, which are circles of arbitrary radius. The molecule contains P Cl P Cl

an inversion center that is coincident with the center of the/fRITN)-

(u-NCS)Pd] ring (see the structural representatio of Scheme 1) so \ﬂ/

that only one set of C, N, and S atoms is shown for these bridging 2 ; ; ;

thiocyanate ligands. Selected bond distances (A) and bond angles (deg)gri::\%]ra” ag;?;é;gfiz?(:titeglti%imﬁsrerl]:tz dng;é)sremgtu ;lr); E?iﬁe

Re(1)-Re(2) 2.5775(4), Re(HC(1) 1.915(10), Re(H)C(12) 2.192(8), b y SONINCSIT 9 Kod® and !

Re(1)-CI(1) 2.427(2), Re(1CI(12) 2.4739(19), Re()C(12) 1.973-  tyPe [Pd(u-SCN)@-NCS)X]*" are knowid* and structurally

(9), Re(2)-N(21) 2.064(7), Re(2YCI(2) 2.419(2), Re(2}CI(12) 2.4456- re_semble t_he dlpallad_lum(ll) unit present & Two types of

(19), Pd(3¥-N(31) 2.002(8), Pd(3}CI(3) 2.287(3), Pd(3}S(33) 2.326(3), bridging thiocyanato ligands are present3rthat lead to two

Pd(3)-S(23) 2.333(3), S(23)C(22) 1.647(9), S(33)C(32) 1.670(12), different Pd-S bonds; these have distances that are very similar

N(21)-C(22) 1.148(11), N(31C(32) 1.130(12), Re(2N(21)—C(22) (2.333(3) and 2.326(3) A).

ég%;?s)@z(ﬁ?(ggigf (()%i)) gig;%gsgﬂ(szfgzgg é%f%)l07-7(3). The regiospecificity of the substitution of the ClI ligand that is
R ' ' cis to theu-CO ligand oflb by neutral and anionic ligands can

A)8 is retained in3, which has a ReRe distance of 2.5775(4) be utilized to extend this new chemistry to the synthesis of other
A. The structural parameters for the dirhenium units prese8t in mixed-metal ?Sse”?b"es- Thus, the reactionsbfin dichlo-
are similar to those follb.*® Formally, the neutral R@d, unit rom(gg?ne with mixtures of TIRFand transPt(ZgN)z(CN-t-
can also be considered as arising from the combination of two Bu)”* _and with TIGSCF; and EiN[W(CO)s(CN)]*° afford the
[RexClo(u-dppEY(CO),] * cations and a [Pu-SCN)@-NCS)Ch- u-CN-bridged complexes [REl;(u-dppEXCO){ NCPt(CN)(CN-
t-Bu)}JPFs (4) and ReCl3(u-dppEX(CO)X{NCW(CO)} (5),
(20) Synthesis 08. A solution of NaSCN (4.0 mg, 0.05 mmol) in methanol respectively. )
(5 mL) was added to a mixture db (69 mg, 0.05 mmol) and Pd(1,5- The full scope of the chemistry that can be developed through
\(/:vgnggi:rbre%Alartnr%o?ﬁot?emgggtiﬂrg(?orpIéf fhdailcrr(]ilofirl?enr]ee(t:lhaar:% J]r]eevrz;lil)jﬁw"eeof the coordination of thiocyanato and cyano functionalities to
the filtrate was reduced to ca. 3 mL. The addition of diethyl ether (20 Ya“OU,S rgdox-actlve, m“'“P'y bc,mded dlrhenlum.cores is under
mL) afforded a yellow-brown precipitate & which was filtered off, investigation, and full details will be presented in due course,

washed with diethyl ether (20 mL), and dried. Recrystallization from including structural details for representative complexes.
CH,Cl,/C¢Hs gave brown crystals; yield, 66 mg (84%). Anal. Calcd for
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