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The [Co(ox)(r-aspNH,)(en)] complex as well as the [Co(L-aspNH,);_,(L-asp),]*~ complexes (n=1,2) have
been prepared and separated into their diastereoisomers by means of column chromatography. The structures

of the isomers thus isolated have been characterized by their absorption, CD, and PMR spectra.

Stereoselec-

tivity in the [Co(ox)(L-aspNH,)(en)] complex has been found for the fac-A and mer-A isomers, and those in the

[Co(r-aspNH,);_,(L-asp),]*~ complexes, for the fac-A and mer-A isomers.

These results have provided proof

of the stereoselective effect due to the chelated L-asparaginate ion.

Metal complexes containing optically active ligands
frequently exhibit stereoselective effects upon the
formation of their diastereoisomers. In order to study
such stereoselective formation, we previously examined
the mixed amino acidato cobalt(III) complexes con-
taining the L- or p-aspartate ion (L- or D-asp) as the
primary ligand.!=3 More recently we examined the
complex consisting of the L-aspartate ion, the oxalate
ion, and ethylenediamine, [Co(ox)(L-Hasp)(en)], in
order to obtain proof of the stereoselective effect due to
the chelated optically active aspartate ion.?

In the present work r-asparagine (L-HaspNH,) was
chosen as the primary ligand ; a mixed complex [Co(ox)-
(L-aspNH,) (en)] has been prepared in order to study
the stereoselective influence due to the chelated L-
asparaginate ion. Furthermore, a series of complexes,
[Co(r-aspNH,);_,(L-Hasp),] (r=1,2) have been pre-
pared in order to study their stereochemistry and
stereosclectivities. Related complexcs, [Co(r-aspNH,),]
and [Co(r-aspNH,),(p-Hasp)] have also been investi-
gated.

Experimental

Preparation. Oxalato('L - asparaginato ) ethylenediamineco-
balt(III), [Co(ox)(L-aspNH,)(en)]: The diastereoisomers of
this complex were obtained much as were those of the cor-
responding L-aspartato complex.® The separation of the
diastereoisomers was carried out by the use of a column
containing 200—400 mesh Dowex 50WX8 resin in the
Na-form (5.0X40.0 cm). During elution with water, six
bands of non-charged species descended; the first and fourth
bands, formed in very poor yields, were not the desired species.
The other four bands corresponded to four isomers of the
desired complex and were labeled A-1—A-4 according to the
order of elution. These bands were collected in fractions,
and each fraction was concentrated to a small volume
with a rotary evaporator at ca. 35 °C. The concentrated
solution was then kept in a refrigerator for a few days in
order to crystallize the desired isomers. Recrystallization
was performed from warm water (ca. 50 °C).

Bis(L-asparaginato)-L-hydrogenaspartato  and  L-Asparaginato-
bis (L-hydrogenaspartato ) cobalt(III) , [Co(L-asp NH, ), (L-Hasp) ,]
(n=17, 2): To a green solution of tricarbonatocobaltate-
(III), (Co(NOy,),-6H,0O, 5.82 g, 0.02 mol scale) prepared
by the usual method,” we added L-asparagine mono-
hydrate (6.0 g, 0.04 mol); the mixture was then stirred at
40 °C for 2h. To this solution we added vL-aspartic acid
(3.4g, 0.025mol) and activated charcoal (2.0g), after
which the mixture was stirred at c¢a. 50 °C for 1 h. The
charcoal and a small amount of precipitates were removed

by filtration, and then perchloric acid (60%) was added in
order to neutralize the filtrate (pH ca. 7.0), whereupon the
precipitation of KCIO, and the evolution of CO, took place.
The resulting solution was iced for a while and then filtered
two or three times. A quarter of the final filtrate was diluted
to ca. 1 1 with water and then charged on a column of Sephadex
QAE-A25 in the Cl-form (3.0x120.0 cm). After washing
with water, the gradient elution with aqueous solutions of
CaCl, prepared in 0.01 M and 0.03 M was employed at the
rate of ca. 0.5 ml/min. The twelve bands completely separat-
ed were labeled L-1—L-12 according to the order of elution.
The four bands from L-9 to L-12 corresponded to the mer-A,
mer-A, fac-A, and fac-A isomers of the tris(L-aspartato)cobalt-
ate(IIT) complex respectively, which had already been char-
acterized.® The L-3 and L-4 bands were very poor in yield
and were not the desired ones. The other six bands (L-1,
L-2 and L-5—L-8) were collected in fractions, and every
fraction was concentrated to a small volume with a rotary
evaporator at ca. 35 °C.  When the L-1 and L-6 concentrates
were acidified with aqueous HCI (pH ca. 1.0), crude hydrogen
compounds were obtained (Compounds L-1 and L-6). After
the removal of the L-1 compound, the filtrate, which exhibited
a minus CD sign in the first absorption-band region, was
passed through a column containing Dowex 50 WX8 resin
in the H-form (3.0%20.0 cm). The effluent was evaporated
to a small volume, and ethanol was added until silky precipi-
tates appeared. The precipitates (labeled L-1’) were col-
lected by centrifuging. Similarly, after the removal of
the L-6 compound the filtrate was also passed through a
resin column in the H-form, and the effluent in the earlier
stage, which exhibited a minus CD sign, was collected (L-6").
However, we failed to isolate crystals from that fraction
because of the extremely poor yield. The L-2, L-5, L-7,
and L-8 concentrates were also passed through the resin
columns in the H-form. Each effluent was evaporated to
a small volume, and a small amount of ethanol was added
to precipitate each hydrogen compound. The desired
compounds were obtained from the L-2, L-7, and L-8 fractions,
but no compound was isolated from the L-5 fraction because
of its great solubility and because it was obtained in the
poorest yield. Recrystallization of each crude compound
was performed by dissolving it in water containing a small
amount of NaOH, and by then acidifying it with aqueous
perchloric acid, and by finally adding a small amount of
ethanol. Of these complexes, the L-6 complex was again
recrystallized from a solution of pH ca. 4.0 in order to remove
another isomer which still contaminated it.

Bis (1.- asparaginato) - D - hydrogenaspartatocobalt (III), [Co(L-
aspNH,),(D-Hasp)]: This complex was prepared using
p-aspartic acid in place of L-aspartic acid according to the
procedure described above. Six bands of univalent anionic
species separated on a Sephadex column were collected in
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fractions (D-1—D-6). The D-4 and D-6 fractions were
very poor in vield and were not the desired complexes. How-
ever, from the D-6 fraction a novel complex, fac(N)-[Co(L-
aspNH,) (p-asp)] in which both the ligands act as terdentate,
was isolated.” Thec other four fractions (D-1—D-3 and
D-5) were concentrated with a rotary evaporator at ca.
35°C. Each of the D-1 and D-5 concentrates was passed
through a column of Dowex 50 WXS8 resin in the H-form
(3.0x20.0 cm). The effluent was evaporated to a small
volume. To the D-1 concentrate, methanol was added
to give crystals of the desired hydrogen compound (D-1).
The filtrate, which exhibited a minus CD sign, was further
evaporated almost to dryness to obtain the residue (D-17).
The D-5 concentrate was stored in a refrigerator for a few
days to obtain the hydrogen compound (D-5). The con-
centrated D-2 and D-3 fractions were acidified with aqueous
HCl. The D-2 was then stored in a refrigerator for a few
days to obtain the hydrogen compound (D-2), while the
D-3 fraction, when treated similarly, gave the hydrogen
compound (D-3) after the addition of ethanol. The recrystal-
lization of each hydrogen compound was performed by
dissolving it in an aqueous NaOH solution, by acidifying it
with aqueous perchloric acid, and by then cooling it. As
for the D-1" compound, recrystallization was performed by
dissolving it in a warm mixture of methanol and water and
by then adding ethanol when cold.

Tris (L - asparaginato) cobalt (III), [Co(L-aspNH,);]: The
method used for the isolation of the four isomers of the [Co(L-
Hasp),]® complex was employed; to a green solution of
tricarbonatocobaltate(ITI) (0.02 mol scale) we added r-
asparagine monohydrate (9.0 g, 0.06 mol), and the solution
was stirred at 60 °C for 2 h. Then the solution was adjusted
to pH ca. 4.0 with aqueous HCI and stirred for a few min.
The solution was again adjusted to pH ca. 8.0 with an aqueous
solution of NaOH and then stirred at ca. 70 °C for 2 h. The
resulting solution was kept in a refrigerator for a day in
order to precipitate one of the desired isomers (mer-A). After
the isomer had been collected by filtration, the filtrate was
adsorbed on a column containing Dowex 50 WX8 resin in
the Na-form (7.0x15.0 cm); two bands corresponding to
non-charged species were collected in one fraction by elution
with water. The fraction was concentrated to a small
volume, and the concentrate was charged on another column
in the Na-form (5.0 30.0 cm); after a while, two separate
bands appeared. The fast-descending band was confirmed
to be the mer-A isomer, and the slow-descending one, to be
the fac-A species. Each band was collected in a fraction
and concentrated to crystallize the isomer. Recrystalliza-
tion was performed from warm water except for the mer-A
isomer. The recrystallization of the mer-/A isomer was per-
formed by dissolving it in 309, perchloric acid and by then
diluting it with water. The last isomer, fac-A, could not
be isolated because of its poor yield.

Formation Ratios of the Isomers. Although asparagine
is hydrolyzed to aspartic acid under certain conditions,®
the hydrolysis was negligible in the reactions used in the
present work. To every reaction mixture mentioned in
Preparation, activated charcoal was added in order to favor
the formation of an equilibrium mixture of diastereoisomers.
From the spectral data on the fractions obtained by chromato-
graphic separation, the formation ratios of the isomers were
evaluated. For some isomers not isolated as crystals, the
¢ and the | Ae| values were assumed to be the same as those
for the corresponding geometrical isomers isolated as crystals.

Measurement. The absorption (AB) spectra were
measured with a Hitachi 323 Recording Spectrophotometer.
The circular dichroism (CD) spectra were recorded on a
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JASCO Model ORD/UV-5 spectrophotometer with a CD
attachment. The proton magnetic resonance (PMR) spectra
were recorded on a JEOL JNM-PS-100 NMR spectrometer
at ca. 23 °C, using D,O as the solvent. The values of the
chemical shifts were referred to internal sodium d,-trirethyl-
silylpropionate (TMSP). The pH values of the solutions
were measured with a Hitachi-Horiba M-7E pH mecter.
Sodium carbonate was used to adjust the pH valucs.

Results and Discussion

Characterization of Isomers. The [Co(ox)(L-asp-
NH,)(en)] Complex: No work has been reported on
cobalt(11I) complexes containing asparagine as ligands
except for the tris(asparaginato) complex.? The results
of the elemental analyses for the isolated complexes are
summarized in Table 1. The AB and CD spectral
data in the d-d transition region are also given in
Table 1. The mer or fac structure of each isomer was
determined from the AB spectrum. The A or 4 con-
figuration of the diastercomers was determined from
the sign of the main CD peak in the first absorption-
band region.

The PMR spectra of the four isomers of the [Co(ox)-
(r.-aspNH,)(en)] complex arc shown in Fig. 1. Two
protons of the CH, group and one proton of the CH
group of L-aspNH, correspond to the AB and X por-
tions respectively in an ABX system. The multiplet-
like signals at 3.8—4.0 ppm are due to the CH moiety
(X proton), and the separation width of the com-
plicated signals is represented by the expression of
(Jax+Jsx) 1@ Moreover, since the coupling constant
of the vicinal protons, the J,,, value, depends on the
dihedral angle,' the value of (J,x+/px)/2 gives
information about the orientation of the side-chain of
the chelated asparaginate ion, the X proton of the
CH moiety being spatially fixed in the chclated state.
The (J,x+J5x)/2 values observed for the four isomers
are: mer-A, 4.0 Hz; mer-A, 6.2 Hz; fac-A, 4.0 Hz; fac-A,

6.0 Hz. The corresponding value for the terdentate
(@) (b)
8.0 12.4
4 F :
JA’\\ I
(c) (d)

8.0 “‘ 12.0
4k JV\}/} 4k

40 38 3.0 28 40 38 30 28
ppm vs. TMSP
Fig. 1. PMR spectra of [Co(ox)(r-aspNH,)(en)] in

D,O.
(a): mer-A Isomer,
(c): fac-A isomer,

(b): mer-A isomer,
(d): fac-A isomer.
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Fig. 2. Orientations of chelated L-aspNH, side-chain.

L-aspNH, ion in the [Co(r-aspNH,)(p-asp)] complex
is known to be 4.0 Hz.? This suggests that, in both
the mer-A and fac-A isomers, the side-chain of the
chelated L-aspNH, turns its $-acid amide group toward
the apical site occupied by an NH, group of the chelated
en, and that, in both the mer-4 and fac-A isomers, the
side-chain is far from the apical site occupied by an O
group in the chelated C,0,% ion (Fig. 2). Thus,
these different orientations of the side-chain of chelated
L-aspNH, are caused by the different inter-ligand
interactions.

The [Co(r-aspNH,),_,(1-Hasp),] Complexes: In a
mixed tris-type complex with two kinds of amino
acidate ion, three mer isomers can exist, each of them
consisting of a pair of diastereomeric isomers: ¢is(N)-
¢cis(0)-A and -A, cis(N)trans(0)-A and -A, and trans(N)-
¢cis(0)-A and -4, according to the arrangements of two
identical amino acidate ions. Previously, we charac-
terized three isomers of mer-A-[Co(rL-pro)(p-Hasp),]
and one isomer of mer-A-[Co(rL-pro)(rL-Hasp),] on the
basis of the PMR spectral data, the formation ratios,
and an examination of the molecular models.®) Yoneda
et al.1? characterized two isomers of mer-A-[Co(gly),(L-
Hglu)]'» on the basis of a semiempirical consideration
of the PMR spectrum:.

Now, let us attempt to characterize two isomers of
mer-A-[Co(L-aspNH,) (L.-Hasp),] on the basis of the
PMR spectra. When we pay attention to three
methine protons, namely, one proton for the chelated
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L-aspNH, ion and two protons for the two chelated
L-asp ions, the following four criteria help in the char-
acterization of the mer-A isomers concerned:

1. When an NH,CH(R)COO- ion is chelating
through a five-membered ring, the methine proton
(x-hydrogen) shows no chemical shift in the range of
pH 6—9.19

2. The methine proton adjacent to the coordinated
N atom resonates at a higher magnetic field when the
O atom occupies the site frans to the N atom than when
the N atom occupies the same site.!®

3. When the methine groups of both the chelating
L-aspNH, and r-asp are present in the same types of
chemical and magnetical environments, the methine
proton of the r-aspNH, always resonates in a field
lower by 0.10—0.12 ppm than that of the r-asp. This
was confirmed by comparing the PMR spectra of
complexes of the same type (Table 2).

4. The (J,x+Jpx)/2 values of the chelated r-
aspNH, and r-asp give information about the orienta-
tions of the side-chains of both ligands.3:4:16)

We first assign the signals of the methine protons
in the spectrum of the mer-A-[Co(L-Hasp),] complex
on the basis of the above criteria; the spectrum and
the structure are shown in Figs. 3 and 4 respectively.
The signals of the methine protons appear at 3.55, 3.80,
and 3.98 ppm. From the second criterion, the two
protons at B and C in Fig. 4 are expected to resonate
in lower fields than that at A. Thus, the signals at
3.55 ppm are assignable to the methine proton at the
A position. From the fourth criterion, the signals
centered at 3.80 ppm with the value of (J,x+Jpx)/2=
3.5 Hz, and those at 3.98 ppm with the value of (J,x+
Jsx)/2=5.8 Hz, are assignable to the methine protons
situated in the B and C positions respectively. When
the L-asp ion chelating at the A position in Fig. 4 is
replaced by a L-aspNH, ion to give mer-A-trans(N )cis(O)
geometry, the chemical shift of the methine proton
of the chelated r-aspNH, can be expected to be ca.
3.65—3.67 ppm from the third criterion, and the

TaBLE 2. PMR SPECTRAL DATA®

-CH (ppm) -CH, (ppm) (Jax+Jex)/2 (Hz)  pD in
Complex —_— D,O
aspNH, asp aspNH, asp aspNH, asp soln
mer-A-[Co(ox)(L-aspNH,)(en)] 3.86 3.04 4.0 5.0
mer-A-[Co(ox) (L-Hasp) (en)] 3.72 2.85 3.7 4.8
mer- A-[Co(ox)(L-aspNH,)(en)] 3.98 2.90 6.2 6.4
mer- A-[Co(ox)(r-Hasp) (en)] 3.86 2.80 5.0 5.1
fac-A-[Co(ox) (L-aspNH,) (en)] 3.90 2.96 4.0 6.5
fac-A-[Co(ox)(r-Hasp)(en)] 3.72 2.78 3.8 4.3
fac-A-[Co(ox)(L-aspNH,)(en)] 3.94 2.90 6.0 5.2
JSac-A-[Co(ox)(L-Hasp)(en)] 3.84 2.81 6.0 5.3
fac-A4-[Co(r-aspNH,),] 3.75 2.97 3.9 8.2
fac-A-[Co(r-Hasp),] 3.61 2.78 3.9 9.0»
fa-A-[Co(r-aspNH,),(1.-Hasp)] 5ok 500 bt 8.6
3.73 2.87 3.8
Jac-A-[Co(r-aspNH,) (-Hasp).,] 3.78 3.00 4.0
3.66 2.82 3.6 8.8m
3.67 2.82 3.6

a) Measured in D,0. b) Adjusted with Na,CO,.
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Fig. 3. PMR spectrum of mer-A-[Co(r-Hasp),] in D,O
(pD 9.1).

Fig. 4. Structure of mer-A-[Co(r-Hasp),].

chemical shifts of the two methine protons of the two
chelated L-asp ions at the B and C positions can be
expected to appear at ca. 3.80 ppm and ca. 3.98 ppm
respectively from a comparison with the known signals
for the mer-A-[Co(L-Hasp);] complex. By analogy, the
chemical shifts of the methine protons of the chelating
L-aspNH, and L-asp ions for the mer-A-[Co(rL-aspNH,)-
(L-Hasp),] complex are expected to be ca. 3.55 ppm
(L-asp at A), 3.90—3.92 ppm (r-aspNH, at B), and
3.80 ppm (r-asp at C) for the isomer of cis(N)cis(O)
geometry, and ca. 3.55 ppm (v-asp at A), 3.80 ppm
(L-asp at B), and 4.08—4.10 ppm (r-aspNH, at C) for
the isomer of cis(N)irans(O) geometry. The spectra
of the L-6 and L-7 isomers are partially shown in
Fig. 5, as is that of the crude L-6 complex. From
the values predicted above, the L-6 is identified as the
¢is(N)cis(0) isomer and the L-7, as the trans(N)cis(O)
isomer. The crude L-6 complex shows a more com-
plicated spectrum, indicating an overlapping of the
signals arising from the cis(N)cis(O) isomer and con-
taminating cis(N)trans(0) isomer. The relative chemi-
cal shifts of methine protons for the present mer-Aisomers
and the mer-A-[Co(r-Hasp),] complex are illustrated
in Fig. 6.

(@ (b) (c)

A

40 38 3.6 40 38 3.6 40 38 3.6
ppm vs. TMSP

Fig. 5. PMR spectra of mer- A-[Co(L-aspNH,)(v-
Hasp),] in D,O.
(a): L-7 Crystals (pD 9.3), (b): L-6 crystals (pD 8.3),
(c): crude L-6 crystals (pD 9.5).

Mixed Co(III) Complex with Asparagine
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fa) |P(5.8) | P(3.5) lP(3.6)

b) |P(6.0) | PB.T) |P(3.8)

(c) P IN(3.9) P(3.8)
6.0 |

(d) IN(7'0) | P(3.8)

I 1

41 4.0 3.9 38 3.7 3.6 3.5
ppm vs. TMSP

Fig. 6. Relative chemical shifts of methine protons in
mer- A-[Co(r-aspNH,) (L-Hasp),].
(a): Reference; mer-A-[Co(r-Hasp),], (b): ¢is(0)-
trans(N), (c): cis(O)cis(N), (d): cis(N)trans(O).
P: r-Hasp, N: r-aspNH,, ( ): (Jax+Jsx)/2, Hz.

Stereoselectivity. The [Co(ox)(L-aspNH,) (en)]
Complex: The percentage distribution of all the
isomers for the [Co(ox)(L-aspNH,)(en)] complex are
given in Table 3, in which the values for related com-
plexes® are also included for comparison. The per-
centage compositions of the diastereomeric pairs are
summarized in Table 4. From Table 3 it is seen
that the mer-(A+A) isomer existing in the present
L-asparaginato complex and also those in the other
complexes are more abundant than the fac(A4+A4)
isomer, and that the abundances in the mer isomers
are roughly 809%,. Since the statistical weight of the
L-amino acidate (L-am) ion upon chelation in such a
reaction system is the same between the formation of
the mer isomer and that of the fac isomer, the above
fact suggests that the selective formation of the mer
isomer in a [Co(ox)(r-am)(en)]-type complex takes
place irrespective of the kind of r-am ligand. Table 4
shows that a significant stereoselectivity of over 709,
is found in both the mer-A4 and fac-A isomers for the
present rL-aspNH, complex, while the selectivity for
the r-asp complex is over 80%. The comparison of
the stereoselectivities among the [Co(ox)(r-am)(en)]-
type complexes suggests that the stereoselective forma-
tion of an isomer relates to the side-chain length and the
existence of CO group in the side-chain of the chelated
r-am ion. The marked stereoselectivity in the L-
asp complex has been explained as a combined result
of an interaction of the §-COO~ group in the chelated
L-asp ion with an NH, group of the chelated en, which
is favorable for the stereoselectivity, and an electrostatic
repulsion of the f-COO- with an O atom of the chelated

C,0,% ion, which is disadvantageous in the stereo-

TABLE 3. PERCENTAGE COMPOSITIONS
OF REACTION MIXTURES

mer-A mer-A  fac-A  fac-A
[Co(ox)(L-aspNH,)(en)] 62 19 14 5

[Co(ox) (1-Hasp)(en)]® 72 11 14 3
[Co(ox)(L-Hglu) (en)]» 48 32 11 9
[Co(ox)(r-leu)(en)]® 49 35 8 8
[Co(ox)(gly)(en)]® 42 42 8 8
a) Ref. 4.
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TABLE 4. PERCENTAGE COMPOSITIONS OF DIASTEREOISOMERS
[Co(ox)(L- [Co(ox)(L- [Co(ox)(L- [Co(ox)(L- [Co(ox)(gly)
aspNH,)(en)] Hasp)(en)]» Hglu)(en)]* leu)(en)]® (en)]
mer-A 77 87 60 58 50
fac-A 74 82 55 51 50
a) Ref. 4.

selective formation.¥ For the stereoselectivity in the
[Co(ox)(r-aspNH,)(en)] complex, the following ex-
planation can be offered; provided that the stereo-
selective formation of an isomer depends on the inter-
action of the CO group rather than on that of the NH,
group of the free §-CONH, group with the adjacent
group or donor atom in an apical position, for the
mer-A or fac-A isomer, in which the apical position is
occupied by an NH, group of the chelated en, the CO
group tends to make a hydrogen bond with the NH,
group to give favorable interaction. On the other
hand, for the mer-A or fac-A isomer, in which the apical
position is occupied by an O atom in the chelated
C,0,2%-, the CO group tends to repel the O atom.
This explanation is supported by the information
about the orientation of the f-acid amide group men-
tioned before.

The [Co(vr-aspNH,)s_ (L-asp), ]~ Complexes: The
results of the formation ratios through all the isomers
of the [Co(r-aspNH,);_,(rL-asp),]”~ complexes are
given in Table 5. The minor component in each
fraction in the chromatographic separations is evaluated
as below 109, on the basis of the spectral data. The
marked stereoselectivity was found in either the aspara-
ginato complex (n=2) or the bis(asparaginato) complex
(n=1); in either complex, the selective formation of
the A isomer was found for the fac isomer, and that of
the 4 isomer for the mer one. The stereoselectivities
found in these complexes can be understood as the
combined effects due to the two kinds of ligands. When
a chelated r-asp ion is replaced by a p-asp ion to give
the [Co(r-aspNH,),(p-asp)]~ complex, the formation
ratio and the degree of the stereoselectivity are expected

TABLE 5. FORMATION RATIOS AND STEREOSELECTIVITIES IN
[Co(L-aspNH,);_n (L-asp)a]»~ (2=1,2, 3)

n Label Isomer  Ratio Stereoselectivity
L-1 mer-A 11.5

I Ll merd 2.5 } """ mer-A 829
L-2 Jac-A 16.3 JSac-4 ~959%,
L-5 mer-i]l 0.4
L-6 mer- 13.0

2 L& meA  3.3( 7T mer-A - 83%
L-7 mer-A 5.1
L-8 JSac-A 39.8 Jac-4  ~1009,
L-9 mer-A 1.5)

3 LU0 med 2907 mer-A - 66%
L-11  fac- 0.2
L-12  fac-A 3.5 }‘ “““ Jac-A 95%

TABLE 6. FORMATION RATIOS AND STEREOSELECTIVITIES IN
[Co(v-aspNH,),(p-asp)]~

Label Isomer Ratio Stereoselectivity
D-1 mer-A 21
D-1’ mer-A 33 F cereeennn mer-A 589,
D-2 mer-A 21
D-3 Sac-A 7
D-5 fac-A 18 }, ......... fac-A 7 %

to vary from those of the [Co(r-aspNH,),(r-asp)]-
complex. Table 6 shows the results for the [Co(r-
aspNH,),(p-asp)]~ complex. The fact that no ap-
preciable sclectivity is found in the [Co(r-aspNH,),-
(p-asp)]~ complex can be understood as the net result
arising from the opposite stercoselective effects due to
the chelated r-aspNH, and p-asp.
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