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Inspired by the structural and functional sophistication of A-[(bpy)sRu(py)s][0,O-dibenzoyl-D-tartrate]
photosynthetic light-harvesting complexes, chemists have been
attempting to fabricate devices capable of performing light- Tb
induced functionsd. Multimetallic assemblies, many of them 2
containing Rt polypyridyl complexes, have become an integral (bPy)oRUCl; ——= [(bpy)2Ru(py)2ICl,
part of such systems due to their chemical stability, redox
properties, and favorable photophysical characteristithese lc

multinuclear Rl complexes have been predominantly con-
structed by a stepwise synthesis of the multitopic ligands
followed by metal complexatioh® While the natural photo-
biological assemblies have no stereochemical ambiguity, the

synthetic systems are formed as diastereomeric mixtures. The 1% %
functions of these stereochemically heterogeneous systems are /' NV g =
7 A

A-[(bpy)sRu(py).][O, O-dibenzoyl-L-tartrate]
d

not well defined, and their characterization is limiteddaving Y
control over the absolute stereochemistry at each metal center
is therefore of ultimate importance for the design and synthesis
of functional supramolecular architectures.

Some effort has been devoted to solving the stereochemical
problems in the construction of multimetallic complezen A1 A-2

particular, stereospecific complexations of multitopic ligands & reagents: (a) pyridine, MeOH, B, reflux; (b) disodium ¢)-
with enantiomerically-pure complexes containing labile ligands o o'-dibenzoyle-tartrate; (c) disodium-)-0,0'-dibenzoylt -tartrate;
have been employed. These approaches do not overcome a (d) (i) 3-bromo-1,10-phenanthroline, ethylene glycol, 12D, (ii)
key difficulty (i.e., the need to selectively coordinate a metal NH4PF;, H,0; 87% yield; (e) (i) TMS-C=CH, (dppf)PdC{, Cul, DMF,
center into one of a few available binding sites of a multitopic EtsN, 96% yield, (i) K2COs, MeOH, 82% yield. " All complexes were
ligand). We report a novel and versatile approach for the isolated as their RF salts.

efficient synthesis of diastereomerically-pure multi!Rurays o ) ) ]
using enantiomerically-pure chiral coordination complexes as knowledge, this is the firstontrolled synthesisf stereochemi-
building blocks. Palladium-mediated cross-coupling reactions cally-defined multinuclear Rhcomplexes- .

between bromo- and ethynyl-functionalized octahedral Ru The enantiomerically-pure Recontaining building blocks
complexes afford di- and trinuclear complexes with predeter- Were prepared as shown in Scheme 1. The commercially

mined chirality at the metal centers. To the best of our available (bpyjRuCk was treated with pyridine to give the
racemic complex [(bpyRu(py:]Cl,. Addition of disodium
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Figure 1. CD spectra ofA-1 (solid line) andA-1 (dashed line) in

400

acetonitrile.
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aReagents: (a) (RR),PdCL, Cul, DMF, EtN. Typical yields: 76-
85%.

Palladium-mediated cross-coupling reactions between the

enantiomerically-pure bromo-containing complexdeand the
ethynyl-containing complexe® gave the diastereomerically-
pure bimetallic complexea,A-3, A,A-3, and A,A-3 in good
yields (Scheme 2¢ Comparing the CD spectra of the dinuclear
RU' complexesA,A-3 and A,A-3 to the CD spectra of their

J. Am. Chem. Soc., Vol. 119, No. 4, 1893

A
4K
I
= ks ]
200 -
A |
i
I T T T 1
240 80 1] 1] il 30
Vlaraad o ngthinimi

Figure 2. CD spectra ofA,A-3 (solid line), A,A-3 (dashed line) and
AN-3 (—eo—ee—ee ) in acetonitrile.

Scheme 3
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aReagents: (a) (RRLPdC}, Cul, DMF, EtN. Typical yields: 66-

corresponding mononuclear precursors confirmed the absoluteg80%.

configuration at the metal centers (Figures 1 and 2). As ysed as enantiomerically-pure building blocks and cross-coupled
expected, no CD spectrum is observed for the meso dinucleartg one another to give conjugated multi{Recomplexes. The

complexA,A-3.14

Complexes of higher nuclearity can be made from multi-
functional building blocks. The enantiomerically-pure difunc-
tional A-[(bpy).Ru(3,8-dibromo-1,10-phenanthrolinE)}|PF "),
A-4 has been prepared from-[(bpy).Ru(py}][(—)-O,0-
dibenzoylt -tartrate}12H,0 and 3,8-dibromo-1,10-phenanthro-
line® following the same procedure utilized for the monofunc-
tional complexes. Cross-coupling with (trimethylsilyl)acetylene
followed by desilylation gave the diethynyl derivatite[(bpy),-
Ru(3,8-diethynyl-1,10-phenanthrolin&){PR ), A-5. Cross-
coupling reactions oA-5 and 2 equiv ofA-1 or A-1 afforded
the diastereomerically-pure trinuclear compleXes,A-6 and
A,A,A-6, respectively (Scheme 33.

ease of preparation of these building blocks together with the
availability of various cross-coupling reactions makes this
strategy extremely powerful. Our simple and modular meth-
odology opens new routes for the fabrication of multimetallic
supramolecular assemblies with unique architectures and pre-
determined absolute configurations of the metal centers.
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In conclusion, we have demonstrated that monofunctionalized Supporting Information Available: Complete experimental pro-

as well as difunctionalized coordination 'Rcomplexes can be

(14) Residual optical activity (510%) is sometimes observed due to

the presence of the butadiyne-linked binuclear complex. This byproduct
results from the oxidative-dimerization of the enantiomerically-pure ethynyl-

containing component and can be removed by chromatography.

cedures as well as spectroscopid MR, IR, MS, UV-vis, CD) and
cyclic voltammetry data for all new compounds (6 pages). See any
current masthead page for ordering and Internet access information.
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