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The meridional geometrical isomer of uns-cis-(ethylenediamine-N-N’-di-3-
propionato)(S-norleucinato)cobalt(Il) complex has been prepared by the reaction of
sodium uns-cis-(ethylenediamine-N-N’-di-3-propionato)(carbonato)cobaltate(I11) with
S-norleucine at 75 °C. The complex was isolated choromatographically and charac-
terized by elemental analyses, electron absorption and infrared spectroscopy.

Keywords: cobalt(Ill) complexes, ethylenediamine-N-N’-di-3-propionic acid, S-nor-

leucine.

Geometrical isomerism in metal complexes of linear flexible tetradentate
ligands having the donor atom array ONNO such as edda (ethylenediamine-N-N -
diacetate) or eddp (ethylenediamine-N-N ’-di-3-§ropionate), is an interesting ficld
that has been studied by a number of workers.!~

For (edda-tupe)-M(III) complexes with unsymmetrical bidentate ligands (as
amino acids) three geometric isomers can be expected: s-cis, fac-uns-cis and
mer-uns-cis (Fig. 1).
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Fig. 1. Possible geometrical isomers of [Co(eddp)L] complexes: s-cis(I), fac-uns-cis(11) and mer-
uns-cis(111), L-unsymmetrical bidentate ligands.
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Although for the eddp-Co(IIl) complexes the uns-cis geometry of the eddp
ligand is favored in the most synthetic routes,? 0 the s-cis isomer has also been
obtained.”-8

Some amino acids, as unsymmetrical bidentate ligands, have already been
used for the preparation of some edda-Co(III) complexes®-10 and eddp-Co(1II)
complexes.3-6

In this paper, the meridional isomer of uns-cis-(ethylenediamine-N-N"-di-3-
propionato)cobalt(IIl) complexes with S-norleucine is reported. The geometric
configuration of the isolated complex was determined on the basis of electronic
absorption and infrared spectroscopy.

EXPERIMENTAL

Sodium uns-cis-(ethylenediamine-N-N ’-di-3-propionato)(carbonato)cobaltate(11l) was prepa-
red using a previously described procedure.? Other reagents were obtained commercially and used
without further purification.

The infrared spectrum was recorded on a Perkin-Elmer FTIR 31725-X Spectrophotometer
using the KBr pellets techique. The electronic absorption spectrum was recorded on a Varian GBC
UV/VIS 911A Spectrophotometer, using a 1x10 3 mol/dm? aqueous solution of complex.

Elemental microanalysis for C, H, N was performed by standard micromethods.

Preparation of the meridional isomer of uns-cis-(ethylenediamine-N-N "-di-3-propionato) (S-norleuci-
nato)cobalt(lll) semihydrate, [ Co(eddp)(S-nle)]-0.5H20

To a solution 0f 0.285 g (0.75 mmol) of uns-cis-Na[Co(eddp)CO3]-2H20 in 10.0 cm? of water,
0.098 g (0.75 mmol) of S-norleucine in 10.0 cm? of water, previously neutralized by 0.072 g (0.75
mmol) KOH, was added and the pH of the solution was adjusted to 8. After stirring and heating during
2 hours at 75 °C, the solution was evaporated to 5.0 cm? and introduced onto a 2.5%32 ¢m column
containing Sephadex G-10. The red-violet eluate was then loaded onto a 2x10 cm column containing
Dowex 1-X4 (200-400 mesh) anion-exchange resin in the Cl- form. In both cases water was used as
the eluent.

Two bands appeared on the column: violet (very intensive) and red (very weak). The eluate
containing the violet band was evaporated to a small volume and left in a refrigerator over night.” The
crystals were filtered off, washed with ethanol, ether and air-dried. Yield: 0.15 (50.9 %). Anal. Calcd.
for uns-cis-[Co(eddp)(S-nle)]-0.5H20 = C14H27CoN30¢.5 (Mr = 400.36) (%): C, 42.00; H, 6.74; N,
10.49. Found (%): C, 41.77; H, 6.94; N, 10.60.

Infirared data (cm 1): 3240 (s), 3133 (s), 2957 (m), 1602 (s), 1397 (s) (s=strong, m=medium).

RESULTS AND DISCUSSION

Three geometric isomers of eddp-Co(1ll)-complex with unsymmetrical biden-
tate ligand are theoretically possible: s-cis, fac-uns-cis and mer-uns-cis (Fig. 1).
Since the uns-cis-[Co(eddp)CO3]~ complex was used, as the starting material,
theoretically only two geometrical isomers, the fac-uns-cis and mer-uns-cis isomers
of the [Co(eddp)(S-nle)] complex can be expected by substitution CO32~ ligand with
S-norleucine.

*  The cluate containing red band was cvaporated, but the obtained amount of complex could not be quantified
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In this work only the meridional isomers of unis-cis-(ethylenediamine-N-N -
di-3-propionato)(S-norleucinato)cobalt(Ill) semihydrate was prepared in prepara-
tive yield.

Electronic absorption spectra

The electronic absorption spectrum of the isolated meridional isomer of the
uns-cis-[Co(eddp)(S-nle)] complex is shown in Fig. 2. The position of the absorption
maxima are tabulated in Table 1.
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Fig. 2. Electronic absorption spectrum of meridional isomer of the uns-cis-[Co(eddp)(S-nle)]
complex.

The characteristic difference between the pairs of fac-mer isomers appears in
the region of the first absorption band.3-0:10 The more symmetrical facial isomer
has a cubic crystal field while the meridional isomer has a rhombic crystal field.
This loss of symmetry from facial to meridional is expected to cause a split or at
least a broadening of the lowest energy absorption band. This has been previously
observed in other CoN303 systems possessing facial and meridional isomers.

The position (Table I) and the shape of the absorption spectrum (Fig. 2)
confirm that the configuration of the isolated violet isomer is meridional which is
consistent with the assignment given by other authors. The inflection in the spectrum
of the violet isomer can be attributed to the splitting of the 1 T1g state as result of the
rhombic crystal field in the meridional isomer. The maximum of the first absorption
band of the isolated isomer is located at the lower wavelengths than corresponding
starting carbonato-complex suggesting a stronger ligand field of the coordinated
S-norleucine.

In previous papers, it was reported that complexes with s-cis configuration of
the coordinated edda-type tetradentates have the maximum of the first absorption
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band at a longer wavelength than the corresponding uns-cis isomers. The position
of this absorption band, also, suggests that the eddp tetradentate ligand has the same
uns-cis-configuration as in the starting [Co(eddp)CO3]~ complex.

TABLE I. The band maxima ofthe electronic absorption spectra of some [Co(edda)L] and [Co(eddp)L]
complexes

Complex ! 1 Ref.
Al €l A2 £
s-cis-[Co(edda)CO3]” 565 114 382 128 12
uns-cis-[Co(edda)CO3] 533 234 390 182 12
uns-cis-[Co(eddp)CO3] 544 232 383 165 2
fac-uns-cis-[Co(edda)gly] 520 223 374 167 10
mer-uns-cis-[Co(edda)gly] 525 94 370 128 10
Jfac-uns-cis-[Co(eddp)gly] 529 285 381 126
mer-uns-cis-[Co(eddp)gly] 564 97 381 123 4
491 133
fac-uns-cis-[Co(eddp)S-ala] 528 338 376 170 6
mer-uns-cis-[Co(eddp)S-ala] 565 117 375 156
497 166
mer-uns-cis-[Co(eddp)S-nle] 566 112 376 138 this work
496 143

Infrared spectra

The asymmetric stretching frequencies of the carboxylate groups were estab-
lished as criteria for distinguishing between protonated carboxylate groups (1700—
1750 cm 1) and coordinated carboxylate groups (16001650 cm1).1! The observed
frequencies in this region verify that they are all coordinated (1602 cm1). The
complicated shape of IR spectrum in the carboxylate region of the isolated complex
is consistent with its molecular symmetry. The symmetric stretching vibration is
found at 1397 cm1.

Also, in the region of the stretching bands of amino groups, the isolated
complex shows bands at 3240, 3143 and 2957 cm™!.

These facts, also, support the conclusion that the investigated violet
[Co(eddp)(S-nle)] complex has meridional geometry.

Acknowledgment: The authors are grateful to the Ministry of Science and Technology of the
Republic of Serbia for financial support.
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CUHTE3A U KAPAKTEPU3ALIWNIA MEPUHJIHJAJTHOTI' N3OMEPA
uns-cis-(ETUTEHAVAMUWH-N-N-IU-TTPOITMOHATO)(S-HOPIEYIIMHATO)KOB AJIT(IIT)
XEMUXWUIPATA

TUBOP J. CABO' n CPERKO P. TPMdGYHOBUR?

leMlleKll axyaitieiti, Yrnusepsuitieiti y beozpaoy, i. i. 158, 11001 Beozpaod, u Zﬂpupo@Ho—Malﬁemamulmu
axyaitieiti, Oocex 3a xemujy, Ynueepsuitieiti y Kpazyjesuyy, i. ii. 60, 34000 Kpazyjesa

CHHTETHCAH je ¥ OKapaKTEepUCaH MePUOLUJAAHU T30MED uns-cis-(eTmieHguaMuH-N-N - -3~
NPONMOHATO )(S-HOpeyIMHATO )Ko0anT(111) xemuxuppaT. KoMIuteke je foOHBEH peaKkumjoM Ha-
TpHjyM-uns-cis-(eTuneHmaMuH-N-N - u-3-nponuonaTto )JkobanTara(11l) nuxuapara u S-HOpIeyI-
Ha Ha 75 °C. KOMIUIEKC je M30II0BaH XpOMATOrpa()cKu U OKAPAKTEPHUCAH CIIEMEHTAITHOM
AHAJIM30M, €JIEKTPOHCKO-ANCOPIIIEOHOM 1 HH(PPALPBEHOM CHEKTPOCKOIIjOM.

(ITpumsbeno 30. jyaa 1999)
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