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Chiral Behavior of S-Bridged M;M’; (M =Au’, Ag'; M’ = Co", Rh'™)
Pentanuclear Complexes with L-Cysteinate
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Chiral coordination compounds have received immense attention because of their fundamental impertance in modern
stereochemistry and potential applications. The preparation of optically active chiral compounds is mainly achieved by two
ways; one is the asymmetric synthesis and the other is the optical resolution of a racemic compound into its enantiomers. The
formation of a diastereomeric ion-pair is a powerful way for the optical resolution. For this purpose, optically pure organic
compounds such as tartaric acid and alkaloids have widely been used as resolving reagents for cationic and anionic coordination
compounds, respectively. Recently, Konno and co-workers reported that the (Ay;p), isomer of [Coy(L-cys-N,8)s]™ (L-cys =
L-cysteinate), in which two octahedral Ay, -fae-[Co(L-cys-N,S)s]*" units are linked by a Co™ atom through sulfur atoms, acts as
an efficient anionic resolving reagent toward the racemic ((A),/(A);) polynuclear complexes, [Co;,(:ae:t)ﬁ]3+ and [Ag;Coz(act)e]”
(aet = 2-aminoethanethiolate), forming the complex-salts that contains only the (A), isomer of [Cos(act)e]*" and the (A), isomer of
[AgsCoa(act)s]*", respectively. This result implies that optically active polynuclear complex-anions can be used as an appropriate
resolving reagent toward racemic pelynuclear complex-cations,

To extend this chemistry, in this. study, the chiral behavior of S-bridged M;M% pentanucleéar complex-anions,
(AL )z-[MsM(L-cys-N.S)e '~ (M = Au', Agh; M' = Co™, Rh™), in which two terminal Ay 1 -fae-[M'(L-cys-N,5);]*~ units are linked
by three linear M atoms was investigated. It is expect that the introduction of {Au%}’* or {Agh)** moieties, in place of the central
Co'™ atom in [Cos(L-cys-N,5)e]*", leads to the formation of additional intermolecular interactions to show different chiral
behavior, In this thesis, the resolving ability of these optically active multinuclear complex-anions and their Rh™ analogues
toward the racemic [Cos(act)s]’*, together with the unique chiral and structural conversions of (Arr)z-[CosAug(L-cys-N,8)]*
([1]%) in the course of the crystallization with [Cos(aet)s]*", is presented.

At first, the S-bridged Au';Co™, pentanuclear complex-anion, (Arr; )o-[AusCos(L-cys-N,S)s]>™ ([11), was newly prepared, and
its crystallizing behavior with the racemic [Coj(aet)s]’" was investigated. When Ki[1] was treated with the racemic
[Cos{aet)s](NO,); in a neutral aqueous solution, a 1:1 complex-salt of [Cos(aet)s][1] was formed, retaining the pentanuclear
structure with the (A1), configuration of [1]*~. On the other hand, a similar reaction in a basic solution resulted in the chiral and
structural conversions from [1]° to (ALLL)Z-{Au5C04(L-cys-N,.S').2]6' ([2]6‘), affording a 2:1 complex-salt of [Co;(aet)s]z[2]. Such
a coordination system that shows a multiple chiral inversion and a structural conversion in the course of the formation of a
complex-salt is unprecedented.

Next, the chiral selectivity of [11™, [21%, (ALiL)z-[AgsCos(L-cys-N,8)]* ([31), (At )e-[AusRhy(t-cys-N,S)el> ([4]7), and
(Arzp)o-[AgsRhg(L-cys-N,S)l> ([5]") toward the racemic [Cos(aet)s]** was investigated. The optical purity of [Cos(act)s]*
incorporated with these complex anions in each complex-salt was checked by column chromatography and the subsequent
absorption and CD speciral measurements, along with X-ray crystallography. It was found that the presence of Ag! in the anionic
pentanuclear structure, which forms intermolecular Ag-OOC coordination bonds, is key to the appearance of an excellent chiral
selectivity toward the racemic [Cos(aet)s]*. '

In conclusion, this study provides not only the fundamental understanding for the chiral behavior in coordination chemistry,
but alse the further development of chiral switching systems in material science. From the chiral recognition behavior of the
multinuclear complex-anions toward the racemic [Cos(aet)s]** found in this study, it is evident that the increase in the
intermolecular-interaction sites between complex-anions and complex-cations improves chiral selectivity. Thus, to achieve an
excellent chiral selectivity, the introduction of several non-covalent bonding sites into optically active metal complexes that act as

a resolving reagent should be required.
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