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Coordination chemistry is presented to.ourstudents, after
twoobligatory coursezing norganic chemisiry, as an optional
third one. The eminently experimental chardcter of the sul-

Ject offers a number of possibilities for laboratory, and the
‘challenge is (o chonse a few experiments relative to the most
relevant aspects of today’s coordination chomisiry,

- Tris-(2,3-butanediamine)cobalt(ITT) |Co(2,3-bn)s]3* is an
Interesling eompound for stereochemical studies:1ts stersn.
isomers have been separaiedand studiad in teconl years (/-
gk . ; e

Theligan ;l_E,:i—huL_a.ncbd_!'_EJ_:niuﬁ__(th exista into two isomor-
ie forms: meso (ms-bn) and racemic (2bn) (Fig. 1). Both of
them form five-membered chelata rings upon coordination
and give rise to a number of slereoisomers for sach complex.

A [Co(ma-hn)s]** presents two isomers: facial and meridio-

M nel (Fiz. 2), TR ekt

€W Because of the relalionship between molecular configura-

Z [ftion and ring conformation, there are four possible pairs of

< [fenantiomers for [Colxhn)]** designated as the lely, lol, wh,

Hlel obs, and oby isomers {Fig. 3). The isomers can be easily

¥ separated by fon-exchange chramatography and idenfifiad

mainly by 90 NMIL. )

Alms
The general aims of the experimant, are:

(1) Make the studen t= hecoms acquainted with stereocliomical con-
. eepts and several teehnigues used in this field.
(2} Incorporate in'the learning some of the récent rescareh taaks,

The immediate aim of the experiment is the izolation and
characterization of the sterecisome ré.of 8 compound.

Background

The students know already the basic stereochemical con-
cepts. They are provided with several key references (2, 4-7)
for background and ¢omplementary study.

General Method

The wark i3 carried out in groups of two or three students.
Usually each group works on the isomers of a singls com-
pound snd writes a report including theoretical ba ckeround,
method, results, and conclusions. A final Eeneral session i
dedicated to share their experionces, They are spocially in-
vited 1o communicate how interesied they were in this ex-
periment and any conclusions aboui it

Experimantal

Preparation of the Complexes and Chromatographic
Separation

A zolubion of the appropriste 2,5-bulanediaming dihydrochloride
salt (.29 g M mimnpl) in 20 mL of HaO is added toa sty rrv of sodiom
trisfearbonato) eohaltata( 11T}, Ny [ColCO )] TH0 (2 18 &, & mmal)
und charcosl iv “0 mlL of Ha0), and the mixture is stirred md heated
atB0*Lfor?  llowing the removalof the chareoal by filtration,
the orange s s are chromatographed on SP Sephadex €95
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Figure 1. Stersofsomars of 2,3-butanadiamine,
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Figura 3, Isdmers af [Ge{Ebay 1%+ (A farm).

cation exchange resin by use of 4 2.7- % 250-cim glass column far the
tris meso compound and & 2.7. % S0-0m glasz column for the tris
racemic compound. The wmple fe pipstted carefully onta the
drained surface al the tap of ths column in fractions of 4 mlL, The
gumers are eluled with aqneoes 015 M MNasB0, ot & Dow rate ol 1
ml/min. The ehution of thi Lris meso compound gives two orange
bands, the first terresponding th the meridional fsomer and the
second to the facial (11, Thrée well-definad bands, and & vory foint
fourih coe, are obtained upon elution of the tris raceme compaound,
assigned as the lely, loly ob, Jél obs, and obigdsomers (7). The relative
isnmer nbundances sre determined from the elution carves plotted
frowm the speciral shsorhances at Amax: {L'ti5 mesa compound: A,
475 nm, eper 220, Tris raceimie eompount: Aq, 465 nm, e, 200.)
Theee relative shondaness are: me30 compoitnd: mer B4.5%, Fae

Fresanted at the 30t Inarmational Congress of Pure & Applied
Chernistry (IUPAG), Manchester, UK., Sepl. 1985,

! Author to whom correspordence shauld ba addresgad,

# This experiment doss not Include separation of aptical isomasrs,
Soe foginote B in ref 2 for a discussion of the lsomer nomenclature.
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95.5%: racemic cornpound: lely 50.2%, Lol ob 33.07%; leboh: 12.65%,

- and ohy 4.08%,

The sddilion of methanol to the concentrated chromategraphic
[ractions allows the removal of sodium sulfale. The methanolic
sniutions are evaporated to drynese under air stream Lo give thie
solid isomers as sulfate salte, (Yields: meso compound 85%, racemic
compound B85%.) ]

B0 NME Spectra

o the preparation of the NME samples, the sulfate salis (60 mi!
were dizsotved in 0.5 mL of Du0 and placed ina 5-mm sample tube,
MeySiwas emploved asan extorodl standard in s couxial L-mm tube.

Natural ahundanee 50 NMR specira were recorded at~35 "0 oo
& Varian FT-80A using a 2000-Hz sweep width, (.5 s acquisition
time, proton decotpling, ond no pulze delay. Approxinvately 50,000
acquisitiing were taken for each spectrum,

T'he fadial fsomer shows two methy] and two mething carbon
resonances, ss expected for 8 compound with symmetry O, due 1o
the axial and eguatorisl conformation of methyl groups, The addi-
tiomal peaks oheerved in the spectrum of the meridional fomer
result from its lower symmetry G (Fig. 4}

The four fsomers of |Colthalki?! show the resonanoes: lely and
obi, one for methyl and one for methine groups; lel; ob and lel ahs,
threao for methyl and three far melhine groups (Fig. )

Attalnment of Well-daveloped Crysials

Solid bromide aslts are prepared by fon exchange with GAE Se-
phides A-25 rosin in thie bromide form. The concentrulion of the
solution permits the isolation of good crystals with Be as counterion,

IR Specira
The spectrs were collected on 3 PYE-UNICAM Model SP3-300

eperirophotonieter naing o pellets. The TR spectea of fae and iz

Isomers as bromide sells sre indistinguisable. [R spectra of the
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Figure 5, 70 NMA spacira of [Co(tbn} 1 isemers,

jsomers of thy rucemic compound are guits simitar though, ssmight
bie cxpected, the spectral bonds found for the isomers of higher
symmetry (1) lels and ohy are sharper than those determinod for
{he isomers lels ob and el ohs, of lower symmetcy (O3,

Concluslon

"This experiment is quite complete, because the students
become acquainted with a number of technigues, such as
gynthesis, chromatography, TR, UV-vis, and '5C NMIt spec-
troseopy: It is a very interesting praclical complement, 10 the
theoretical studies on sterenchemisiry, The use of molecular
models allows the student to visualize more easily and claar-
ly the stereochemical concepts.

The results obtained by the different technigques are in
good agreement with biblingraphic data. Tt gives didaclic
value to this experiment; it avoids mistakes and surprises
and allows the students to fallew il conveniently.

As & teaching aid the experiment has proved to be very
successlul in stimulating interest hoth in stereochemistry
and-laboratory work,
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