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Synthesis and Structural Characterization
of Transition Metal Complex with
N,N'-bis—[2(S)-pyrrolidinylmethyllphenylene-1,2-diamine

HEH*
Dong-Yeub Kim

<Abstract>
The SS-phpm-4HCIHN ,N'-bis-[2(S)-pyrrolidinylmethyllphenylene-1,2-diamine-4-Hy-

drochloride)

ligand having stereospecificity has been prepared and reacted with

trans-[Co(pyridine)4C12]Cl. The resultants are purple crystals, which are identified to
be 4-cis- A-1Co(SS-phpm)Clz]JCl by elemental analysis and UV/Vis- and CD-
absorption spectra. The conformation of SS-phpm in Z-cis- 4 complex is J & A
(SSSS) for each of the five-membered chelated ring. Futhermore, according to
orientation of secondary amine, total strain energy on each isomers was calculated
by molecular mechanics(MM) to verify structural characterization and spectral data.
As the result, the most stabilized isomer was Z-cis- £(S8585S). The value of total
strain energy(lU) of 4-cis- £(SSSS) isomer was 63.21 kcal/mol, respectively.

Keywords: cobalt complex, tetraamine ligand, molecular mechanics
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Algorithm of Geometry Optimization @
1 Newton- Raphson Block Diagonal Method
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Fig.4 Possible Conformers and Total Strain Energy
of [Co(SS-phpm)Clz]' Ion
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A-cis-f(SSSS )
U =63.21 kcal/mol

A-cis-f(SRRS )
U = 64.37 kcal/mol

A-cis-P(SRSS }
U =66.37 kcal/mol

Fig.5 Three Possible Isomers and Strain Energy of cis— #-[Co(SS-phpm)Clz]' Ions
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LB(SSSS)8 L2 0 e A, d-cis- F(SRSS)3 2 A
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Table 1 Final Energy Term(kcal/mol) of cis— #-Dichloro(S8S-phpm)cobalt(lll) Ion

cis— £ (5555)

cis— A (SRRS) cis- A (SRSS)”
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Absolute configuration A /1 A

Conformation € A AEd AE A
Bond stretching, E, 3.87 4.28 4.69
Bond angle bending, Eg 14.74 14.12 15.43
Dihedrals, E, 21.99 20.41 20.16
Improper dihedrals, E. 0.57 0.96 0.99
van der Waals, Evaw 21.77 24.'13 25.50
Electrostatic, Eeec 0.25 0.25 0.38
Total strain energy, U 63.21 64.37 66.37
Energy differences” 0.00 1.16 3.16
“ Secondary amine configuration in parentheses. " Relative to cis- £(SSSS).
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~cis- #(SRRS), 6437 < Jd-cis- #(SRSS);
66.37 kcal/mol o|AAAN oz eI
wet A, g-cis- £(SSSS)-dichlorocobalt(Ill) ©]
ARAZE FYHAEAA 71 kA E AERE o
WA HAst wAgo osfA el (Fig. 6)
o] A¥A Ao} AR Afo] 2]F
A2} U A8}

-]

CU7) gl
i

[

Fig.6 ORTEP drawing of 4-cis- #-[Co(SS-
phpm)Clz]’ ion
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