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SYHOPSIS

The expérimental investigation of chelate conformation included
the determination of three crystal structures by X-ray analysis. The
structures of (~)589~S,S—6,9-diaza«2,13—d1thiatetradecaneu5,10—
dicarboxylato-cobalt (I1I) perchlorate, [c°(012822§20432)10104'
bis-(dihydro-lﬁ,3H,SH;oxazolo[3,Aqa]oxazole-?a-catboxylato)copper(II),
Cu(CGH8H04)2, and (+)589~b18~(1,1,l-tris(amiuomethyl)etbane)cobalt(III)
chloride (+)589~R,R~tartrate pentahydrate, (+)589-I00(05515H5)201~
¢+)589~(C43406).5.4320 were determined and refined by full matrix
least-squares techniques to conventional R indices of 0.060, 0.038
and 0.025 respectively. The absolute configuration of the complex
cation in the first structure was designated skew chelate pairs, AAA.
In the third structure, the helicity of the complex catiom is a
function of the ring conformations only and the absolute configuration
was designated AM.

The Ak-bis—(l,l,1—::13(aminamethyl)ethane)cobalc(III) ion was
observed to have quasi—D3 symmetry in the crystal, and parameters
indicating the distortion of the mean D3 chromophore from 0h symmetry
were computed from the crystal geometry. The signs of the net rotatory

1 1 1 1l
Alg + Tlg and Alg -> Tzs octahedral

strengths of this fon for the
transitions were estimated by application of the oﬁa—electron static
coupling model of Richardson for dissymmetric six-coordinate cobalt (III)
conmplexes with D3 symmetry. The observed net rotatory strength for the
cowplete manifold of d-d transitions was large and similar in sign to

that predicted, and the model is empirically verified.
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The molecular conformational analysis procedure of Boyd, based
on the mathematical minimization of potential energy by a Newton-
Raphson technique, has been extended to allow the exceptionally fast
refinewent of molecules possessing one or more symmetry elements in
their final configurations. An artifice for evading symmetry saddle-
points was also devised. Conformational mechanics was applied to the
conformational isomers of bis-(1,1,l-tris(aminomethyl)ethane)cobalt (I1I),
the symmetric conformers of tris-(1,3-diaminopropane)cobalt(III) and
the chair configurations of cis-carbonatobis-(1,3-diaminopropane)-
cobalt (I1I). Computations on these molecules, supplemented by other
examples, verified the symmetry refinement procedure.

Finally, s qualitative assessment of the validity of applying
energy minimized molecular configurations of metal compilexes to the
correlation between absolute configuration and the sign of the
obgserved d-d transition rotatory strength, was effected. It is
suggested that the agreement between observed and calculated data is

generally sufficiently good to permit such applications.
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