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Bis(en), trien, tren and bis(R,R-chxn) cobalt(III) complexes of 3,3’-dimethyl-2,2’-bipyridine (dmbpy) have
been prepared and resolved. The dissymmetric conformation of dmbpy arising from the non-coplanarity of the two

pyridine rings is maintained in the inert complexes.

ion with a stereospecific conformation depending on the configuration.

3,3’-Dimethyl-2,2’-bipyridine coordinates to the cobalt(III)

The absorption and circular dichroism

(CD) spectra of the dmbpy complexes were compared with those of the corresponding 2,2’-bipyridine (bpy) com-

plexes.

Although bpy is one of the most extensively studied
chelating agents,!) little work has been done on its
3,3’-dimethyl derivative. On the basis of molecular
models, it seems that metal chelate of the dmbpy has
considerable strain caused by its puckered conforma-
tion. Cagle Jr. and Smith? reported that dmbpy
forms an iron(II) complex in an aqueous solution,
but its absorption intensity of 526 nm is only one-
fifth of that of the bpy complex. They explained this
by considering a twisted conformation of the dmbpy
moiety in contrast with the planar chelate ring of bpy.
So far no metal complex of dmbpy has been isolated.
We have been succeeded in preparing several cobalt
(IIT) complexes containing this ligand. A part of the
study has been reported briefly.?

Twisted conformation of dmbpy can give atrope
isomerism such as biphenyl derivatives,* but the isomers
were not isolated presumably because of its rapid
racemization. The conformation of the ligand might
be fixed by an inert metal complex formation. Only
a limited number of metal chelates involving such an
isomerism are known.?:%)

This paper deals with the preparation and resolu-
tion of several cobalt(III) complexes of dmbpy. The
stereochemistry of the complexes is discussed.

Experimental

Materials. 3,3'-Dimethyl-2,2"-bipyridine:  3-Methylpyri-
dine was refluxed with sodium amide in xylene” and the
resulting 2-amino-3-methylpyridine was converted into 2-
bromo-3-methylpyridine by means of the Sandmeyer re-
action.®) Condensation of the bromo compound by
Ullmann reaction vyielded 3,3’-dimethyl-2,2’-bipyridine.®
Found: G, 78.42;H, 6.65; N, 15.09%,. Calcd for C;,;H,,N,:
G, 78.23; H, 6.75; N. 15,219%.

2,2',2- Triaminotriethylamine (tren). This was prepared
according to the method given in literatures.!0:11)

[Co(dmbpy);](ClO,)s,. Air was bubbled through a
mixture of CoCl,-6H,O (2.38 g in 50 ml of water), dmbpy
(5.52 g in 10 ml of ethanol) and activated charcoal (1.0 g)
for 12h. The solution was filtered and the filtrate was
warmed at 60 °C for 30 min with 10ml of concentrated
hydrochloric acid. Sodium perchlorate (4.0g in 10 ml of
water) was added to the cooled solution. The resulting
yellow precipitate was filtered off, washed with a small
amount of water, ethanol and ether, and recrystallized from
hot water. Found: G, 47.22; H, 3.95; N, 8.94%,. Calcd
for CyeH,NgO,,CoCly: C, 47.50; H, 3.96; N, 9.249%,.

[Co(tren) (dmbpy)]1(ClO,)s-4H,0. A mixture of [Co-
(dmbpy);](C10,); (1.82 g in 50ml of water), 0.3 g of 2,2",2”-

triaminotriethylamine (tren) and activated charcoal (0.5 g)
was warmed at 60 °C for 10 min and filtered. A few drops
of concentrated hydrochloric acid was added to the filtrate.
The solution was diluted 20 times with water and poured
onto a SP-Sephadex C-25 column (¢ 2.5x25cm). The
adsorbed orange band was washed with water and eluted
with 0.2 M hydrochloric acid. The eluate of the orange
band was collected, evaporated to dryness, dissolved in 10 ml
of water, treated with 1 g of sodium perchlorate in 5 ml of
water and stored in a refrigerator overnight. Orange crys-
tals were filtered off and washed with ethanol-water (1 : 1),
ethanol and then ether.
Found: C, 28.11; H, 5.03; N, 11.02%. Calcd for Gyg-
H,;N;0,,CoCl,: C, 28.43; H, 5.00; N, 11.05%,.
Partial Resolution of [Co(tren)(dmbpy)](ClO,)s-4H,O0.
About 200 mg of [Co(tren)(dmbpy)](ClO,);-4H,O was
adsorbed on a column containing SP-Sephadex C-25 (¢
2.5% 75 cm), and the band was cluted with 0.1 M aqueous
solution of potassium (- )p-tartratoantimonate (III)for frac-
tionation into thirteen portions. The last fraction was
adsorbed again on a SP-Sephadex C-25 column (¢ 2.5Xx
20 cm) and eluted with 0.2 M hydrochloric acid. The eluate
was evaporated to dryness and dissolved in a small amount
of water, the circular dichroism spectrum being recorded
(Fig. 5). The concentration of the complex ion was determin-
ed by visible absorbance of the solution. The circular
dichroism curve of the first part of the fractions showed a
pattern enantiomeric to that of the last fraction.
[Co(en),(dmbpy)]1CL(ClO,),- H,0. A mixture of trans-
[CoCly(en),]Cl (4.0 g in 40 ml of water), dmbpy (2.0g in
10 ml of ethanol) and activated charcoal (0.5 g) was warmed
at 60 °C for 1h, then filtered. To the filtrate was added
20 ml of 1 M hydrochloric acid. The solution was diluted
with water and poured onto the SP-Sephadex C-25
column (¢ 5.5x30 cm). The adsorbed band was washed
with water, then eluted with 0.2 M hydrochloric acid. The
orange band was eluted off and the eluate was evaporated
to dryness. The dried residue was dissolved in 40 ml of
water and the solution was filtered. After the addition of
sodium perchlorate (5 g in 10 ml of water), the solution was
allowed to stand for 1h at room temperature. Orange
crystals obtained were collected, washed with cold water,
ethanol and ether, and recrystallized from hot water.
Found: C, 31.25; H, 4.94; N, 13.629%,. Calcd for C-
H,,N,0,CoCl,: C, 31.17; H, 4.87; N, 13.64%.
Resolution of [Co(en),(dmbpy)1Cl(ClO,),- H,0. Method I:
A mixture of [Co(en),(dmbpy)]C1(ClO,),-H,O (3.0 g in50 ml
of water) and K;[Co(r-cysu);]'» (cysu=cysteinsulfinate) (1.4
g in 20 ml of water )was heated at 80 °C on a water bath
for 10 min, filtered, and left to stand for 3 h at room tempera-
ture. Needlelike yellow crystals of (- )p-diastereomer which
appeared were filtered and washéd with water, ethanol and
then ether. Yield 2.0 g. (The filtrate free from the (+)p-
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isomer was stored in order to obtain (—)p-isomer.) The
(+ )p-diastereomer was recrystallized twice from hot water.
The CD strength at 485 nm did not change on repeated
recrystallization. Pure (4 )p-diastereomer in 20ml of
water was treated with 10ml of 2 M hydrochloric acid.
Yellow precipitate of H;[Co(r-cysu);] was filtered off, and
the solution was treated with 2.0 g of sodium perchlorate in
5ml of water, and stored in a refrigerator overnight.
Needlelike orange crystals were collected and recrystallized
from water. Yield 0.8g. Found: G, 31.24; H, 4.98; N,
13.77%. CQalcd for C;gH;,NgO,CoCl;: G, 31.17; H, 4.87;
N, 13.64%.

The filtrate free from the (- )p-isomer was evaporated
to 10 ml. The precipitate was filtered off, and 2 ml of 6 M
hydrochloric acid was added to the filtrate. Yellow pre-
cipitate of H;[Co(r-cysu);] was filtered off. The filtrate
was treated with sodium perchlorate (2.0 g in 5 ml of water),
and stored in a refrigerator. Needlelike orange crystals
were collected and recrystallized twice from hot water.

Yield 0.3 g.
Found: C, 31.22; H, 4.87; N, 13.669%. Calcd for
C6H,NgO,CoCl;: G, 31.17; H, 4.87; N, 13.649%.

Method II: An aqueous solution of the racemic complex
(about 8 mg) was poured on a SP-Sephadex C-25 co-
lumn (¢ 1.3x110cm) and the adsorbed orange band
was eluted with 0.15 M aqueous solution of potassium (4 )p-
tartratoantimonate(III) at a rate of 0.47 ml per min. The
eluate was fractionated into 5 ml portions and the absorption
spectrum of each fraction was checked (330 nm). Only two
isomers were obtained (Fig. 2a). The (4 )p-isomer was
eluted faster than the (—)p-isomer.

cis-a-[Co(trien) (dmbpy)]Cl(ClO,),. This complex was
prepared according to a method similar to that for [Co-
(en),(dmbpy)]CI(C1O,),-H,O. A mixture of cis-a-[CoCl,-
(trien)]CI'® (4.4 g in 30 ml of water), dmbpy (2.0 g in 5 ml
of ethanol) and activated charcoal (1 g) was warmed at
70 °C for 20 min, and filtered. The filtrate was acidified
with 1 M hydrochloric acid and treated with 5 g of sodium
perchlorate in 10 ml of water. Orange crystals appeared
within a minute. They were filtered off after 30 min and
washed with a small amount of ice-water, ethanol and then
ether, and recrystallized from hot water. Yield 4.8 g.

Found: C, 34.43; H, 4.84; N, 13.03%. Calcd for
C,sH;3NgOgCoCl;: G, 34.64; H, 4.85; N, 13.47%,.

Resolution of  cis-a-[Co(trien) (dmbpy)]CIL(CLO,),. This
complex was resolved by a method similar to that for [Co-
(en)4(dmbpy)]CI(ClO,),-H,O with K;[Co(r-cysu);] as re-
solving agent. Two optical isomers were obtained. The
CD curve showed that they are enantiomeric to each other.
A chromatographic method similar to that for [Co(en),-
(dmbpy)]3+ was also employed. An aqueous solution of
18 mg of the complex was poured on a SP-Sephadex
C-25 column (¢ 1.3x 110 cm) and the adsorbed band was
eluted with a 0.15 M potassium (- )p-tartratoantimonate-
(III) as the eluent. The eluate was fractionated into 5 ml
portions and their absorption spectra (280 nm) was checked.
Figure 2b shows that two well separated bands were obtained.
The (+)p-isomre was eluted faster than the (—)p-isomer.
The CD curves show that these isomers are enantiomeric
to each other.

(— )p[Co(R,R-chxn),(dmbpy)](ClO,),. This complex
was prepared by a method similar to that for [Co(en),-
(dmbpy)]CI(Cl1O,),-H,O. A mixture of trans-[CoCly(R,R-
chxn),]ClO,(chxn=cyclohexanediamine) (1.0 g in 20 ml of
water), dmbpy (0.5g in 10ml of ethanol) and activated
charcoal (0.5 g) was warmed at 70 °C for 15 min, filtered
and treated with 10ml of 1 M hydrochloric acid. The
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solution was diluted with water 10 times in volume and
poured on a column of SP-Sephadex C-25 (¢ 3.0% 30 cm).
The adsorbed band was eluted with 0.2 M hydrochloric
acid. All the fractions showed equal absorption and CD
patterns. They were collected and evaporated to dryness.
The residue was dissolved in 20 ml of water, filtered, treated
with 1.5 g of sodium perchlorate in 10 ml of water and stored
in a refrigerator overnight. Orange crystals were filtered
off and washed with a small volume of water, ethanol and
ether and then air dried.

Found: G, 37.35; H, 5.54; N, 10.97%. GCalcd for
Gy, H,NsO,,CoCl,: G, 37.47; H, 5.20; N, 10.979%.

(— )p[Co(R,R-chxn),(bpy)]1(ClO,) . The procedure was
similar to that for the (—)p[Co(R,R-chxn),(dmbpy)](ClO,),
using bpy instead of dmbpy. A mixture of 1.2 g of trans-
[CoCl,(R,R-chxn),]ClO, in 25 ml of water. 0.5 g of bpy in
10 ml of ethanol and 0.5 g of activated charcoal was heated
at 60 °C for 15 min, filtered, acidified with 10 ml of 1 M
hydrochloric acid, diluted with water and poured onto
a column containing SP-Sephadex C-25. The adsorbed
orange band was eluted with 0.2 M hyrochloric acid. Abosrp-
tion and CD spectra of the fractions were checked. Fractions
giving similar spectral data were collected and evaporated
to dryness. The residue was dissloved in 20 ml of water.
The solution was filtered, and treated with 1.5 g of sodium
perchlorate in 10 ml of water. The orange crystals were
filtered off and washed with a small volume of ice-water,
ethanol and ether, and recrystallized from water. Yield
0.65 g.

Found: G, 35.59; H, 4.93; N, 11.319,. QCalcd for
G, H3NgO,,CoCly: G, 35.62; H, 4.89; N, 11.33%.

Measurements. Absorption and CD spectra were
recorded on a Shimadzu Double 40-R spectrophotometer
and a Jasco J-20 spectropolarimeter, respectively, at room
temperature. PMR spectra were recorded with a JNM-PMX
60 spectrometer using DSS as an internal standard. Infrared
specrta were recorded over the NaCl region with a Hitachi
Model 285 infrared spectrometer. The complexes, (-+)p-
[Co(en)y(dmbpy)]CI(CIO,),-H;O, (+4)p[Co(trien)(dmbpy)]-
CI(ClO,); and (—)p[Co(R,R-chxn),(dmbpy)](ClO,); were
converted into their bromide by use of the anion exchanger
Dowex 1-X8 in bromide form, for the measurement of PMR
and infrared spectra. Most of the measurements were made
at 25 °C.

Results and Discussion

Preparation and  Stereochemistry. The cobalt(III)
complexes, [Co(dmbpy)s]*t, [Co(tren)(dmbpy)]3+,
[Co(en),(dmbpy)]3+, [Co(trien)(dmbpy)]3*, and [Co-
(R,R-chxn),(dmbpy)]3+ were characterized by elemen-
tal analysis, absorption, CD and PMR spectra. Among
these complexes, the tren complex has no chiral con-
figuration around the cobalt(III) ion and the optical
activity in this complex arises exclusively from the twisted
conformation of the dmbpy chelate. [Co(tren)-
(dmbpy)]3+ was partially resolved by column chroma-
tography, and the CD spectrum in the visible region
remained unchanged at room temperature for several
days. This indicates that the dmbpy chelate of this
complex is twisted and takes a nonconvertible con-
formation.

The bis(en), trien, bis(R,R-chxn) complexes have
two kinds of dissymmetry; the configurational dis-
symmetry, A and 4, and conformational dissymmetry,
6 and 14 (Fig. 1). Consequently, four optical isomers
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Fig. 1. Two conformations of dmbpy chelates.
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Fig. 2. a) Elution curve of [Co(en),(dmbpy)]**+ ion.

Plots of absorbance at 330 nm (path length=1.0 cm)
vs. the ratio of the eluate volume (v) to the bed
volume (v,=146 ml).
b) Elution curve of cis-a-[Co(trien)(dmbpy)]3*+ ion.
Plots of absorbance at 280 nm (path length=1.0 cm)
vs. the ratio of the eluate volume (v) to the bed
volume (v=146 ml).
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Fig. 3. The PMR spectra of a) [Co(en),(dmbpy)]Br,
b) cis-a-[Co(trien)(dmpy)]Br, c) (—)p[Co(R,R-
chxn),(dmbpy)]Br; in D,O.
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Fig. 4. Schematic structues of A-[Co(en),(A-dmbpy)]3+
and A-[Co(en),(6-dmbpy)]*+ ions.
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TaBLE 1. ABsORPTION (AB) AND CIRCULAR DICHROISM
(CD) sPEcTRAL DATA IN 10°cm™!, (loge) AND (g —é¢;)

Complex AB CD

(+)p[Col(tren)- 20.83(2.23)  19.80(+ 0.022)
(dmbpy)]*+ 22.22(— 0.018)
31.75(3.99)  28.57(+ 0.58)

31.25(+ 0.20)

43.86(4.58)
(+)p[Co(en),- 21.74(1.99)  20.70(+ 3.02)
(bpy)]*+ ca. 31.25(4.03)  32.47(— 6.64)

32.46(4.12) ca. 45.87(—24.83)
45.87(4.68)  49.50(+28.87)

(+)p[Co(en),- 21.28(2.21)  21.05(+ 7.45)
(dmbpy)]3+ 30.30(3.77)  28.17(— 5.84)
33.67(3.91)  33.78(— 4.72)

39.37(—21.11)

44.24(4.73)  47.17(+35.70)

(+)p-cis-x[Co(trien)- 21.05(2.29)  20.74(+ 7.23)

(dmbpy)]3* 30.30(3.67)  28.17(— 4.14)
34.01(3.91)  30.12(— 6.02)
31.55(— 6.20)

40.81(—18.53)
43.48(4.76)  48.08(+46.30)

(—)p[Co(R,R-chxn),- 21.28(2.07)  20.53(— 3.31)
(bpy)]3+ 32.26(4.11)  32.26(+ 9.29)
40.98 (+42.72)

45.05(4.64)  48.54(—34.49)

(—)p[Co(R,R-chxn),- 21.10(2.17)  20.83(— 7.12)
(dmbpy)]**  ca. 30.49(3.82)  27.78(+ 5.41)
31.75(3.88)  30.03(+ 5.41)

32.79(3.90)  33.78(+ 7.33)

40.48(+51.80)

44.14(4.72)  46.72(—61.50)

are possible for each complex. In addition to the
optical isomers, the trien complex has geometric isomers,
i.e. cis-« and cis-B. They can usually be distinguished
by their IR spectra in the 990—1090 cm~! region;
while ¢is-a complexes show two strong absorption bands
in this region, cis-f complexes give four bands.1®
The IR spectrum of [Co(trien)(dmbpy)]Br; shows
two strong band in this region and hence the complex
can be assigned to cis-o isomer.

The en and trien complexes were resolved by chem-
ical and chromatographic methods. The CD spectra
of the two isomers of the chemically resolved en (or
trien) complex showed symmetrical curves to each other
over all the wavelengths, indicating that they are a
pair of enantiomers. The en and trien complexes
were adsorbed on a column of SP-Sephadex C-25
and eluted with 0.15 M potassium (- ),-tartratoant-
imonate(III) solution. Figure 2 shows their elution
curves. No indication for the presence of more than
two isomers was found in both chemical and chroma-
tographic resolution. On the other hand, [Co(R,R-
chxn),(dmbpy)](ClO,); vyielded only (—)p-isomer
stereospecifically (see Experimental). The PMR spectra
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Fig. 5. Absorption (AR) and CD spectra of (+)p-
[Co(tren)(dmbpy)]3+.
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Fig. 6. AB and CD spectra of (4 )p[Co(en).(bpy)]**
(—) and (+)p[Co(en),(dmbpy)J*+ (~——).

of en, trien and R,R-chxn complexes show only one
methyl signal at ca. 2.5 ppm (Fig. 3). The results also
support the view that the dmbpy coordinates stereo-
specifically to the central cobalt(IlI) ion in the given
configuration.

Recently, Douglas et al.®) and Tanimura et al.®)
prepared and resolved a series of cobalt(IlI) complexes
of 2,2'-diaminobiphenyl (dabp). The bidentate ligand
dabp also takes a non-coplanar conformation upon
coordination as dmbpy does. They reported that the
conformation of the dabp chelates depends on the
configuration of the complexes. The crystal structure
of A-[Co(R-pn),(dabp)]Cl; has been determined by
X-ray analysis, the conformation of the dabp chelate
being found to be 1.9

Figure 4 gives a schematic representation of the two
possible structures of A-[Co(en),(dmbpy)]**. In the
A(A-dmbpy) arrangements, the pyridine rings are twist-
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Fig. 7. AB and CD spectra of (+ )p-cis-a-[Co(trien)-
(dmbpy)]3*.
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Fig. 8. AB and CD spectra of (—)p[Co(R,R-chxn),-
(bpy)]** (——) and (—)p[Co(R,R-chxn),(dmbpy)]**
(—==)-

ed into open faces of the octahedron, i.e., the faces
are not occupied by en chelates. The interaction be-
tween s-clectron cloud of bipyridine rings and ethyl-
enediamine protons of A(A-dmbpy) seems to be less
than A{§-dmbpy). The same relationship holds fer
A(8-dmbpy) and A(2-dmbpy).

R-Diamine such as R-pn or R,R-chxn takcs the
A-gauche conformation upon coordination.'®1% Thus,
the stracture of the stercospecifically formed (—)p[Co
(R, R-chxn),(dmbpy)]3+ should be either A(A4,6-dmbpy)
or A(A2,A-dmbpy). The absolute configuration was
assigned to A from the CD sign of the first d-d region.!?
Molecular model studies suggest that the 2C-2C’ bond
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in A-dmbpy chelate is parallel to the pseudo-three fold
axis whereas it is oblique in §-dmbpy. The stability
of these two isomers might differ. The tris(R-diamine)
cobalt(III) complexes have two optical isomers A-
(A22)(lel) and A(222)(ob) in which the lel isomer of
[Co(R-pn),]*+ is known to be more stable than the ob
isomer.’» It is likely that the dmbpy chelate takes
4 conformation in (—)p[Co(R,R-chxn),(dmbpy)]3+.
This agrees with the molecular model consideration
for the [Co(en),(dmbpy)]3+ (Fig. 4).

Absorption Spectra. The absorption and CD spec-
tra of all the [Co(N)]*+ type complexes are shown
in Figs. 5—8. Their band locations and intensities
are given in Table 1. The first absorption band
maxima of the dmbpy complexes have higher inten-
sities and appear at longer wavelength as compared
with (+)p[Co(en),(bpy)]3* or (—)p[Co(R,R-chxn),
(bpy)]3+. The absorption peaks in 25000—35000 cm—!
region might be related to the electronic transitions
of the coordinated dmbpy or bpy.®) The intensities
of these bands of the dmbpy complexes are always
lower and the band patterns are broader as compared
with those of the bpy complexes. These effects are
presumably due to a torsional strain and inhibition of
resonance of the dmbpy chelate.®

CD Spectra. Two component Cotton effects, a
positive and a negative peaks from longer to shorter
wavelength are observed in the visible region of the
(+)p[Co(tren)(dmbpy)]3+ (Fig. 5). Two positive
Cotton effects are observed in the region 28000—
35000 cm=t. The origin of the optical activity of this
complex is due to the twisted conformation of the
dmbpy chelate. The absolute conformation of the
ligand cannot be assigned from the CD spectra at
present.

A strong CD band is observed for each (+),[Cc-
(en),(dmbpy)]3+, cis a—(+)p[Co (trien) (dmbpy)]3+ and
(—)p[Co(R,R-chxn),(dmbpy)]**+ in the first absorp-
tion region (Figs. 6—8). Their CD magnitudes are
greater than those of the bpy complexes. The CD sign
of a cobalt(IIT) complex in the first absorption band
is known to depend on the absolute configuration cf
the complex.!” Thus, the absolute configurations of
(-+)p[Co(en)(dmbpy)*+, (+)p[Co(trien) (dmbpy)]*+,
and (—)p[Co(R,R-chxn),(dmbpy)]3+ are assigned to
A, A and A, respectively. While the CD spectra of
bpy complexes gave one component Cotton effect in
the region 25000—35000 cm~1, the dmbpy complexes
showed broad and split peaks. The absolute conforma-
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tion of the twisted dmbpy can not be assigned at pre-
sent from the CD patterns in these region.

The authors wish to thank Professor Kazuo Saito
of Tohoku University, and Professor Junnosuke Fujita
and Dr. Kazuo Kashiwabara of Nagoya University
for their helpful suggestions and discussions.

References

1) ““Advances in Inorg. Chem. and Radiochem,” Academ-
ic Press, 12, 135 (1969).

2) F. W. Cagle Jr. and G. F. Smith, J. Am. Chem. Soc.,
69, 1860 (1947).

3) T. M. Suzuki, Chem. Lett., 93, 1975.

4) K. Mislow, E. Bunnenberg, R. Record, K. Wellman,
and C. Djerassi, J. Am. Chem. Soc., 85, 1342 (1963).

5) W. T. Jordan, Ching-Yu Lin, and B. E. Douglas,
J. Coord. Chem., 3, 1 (1973).

6) T. Tanimura, H. Ito, J. Fuyjita, K. Saito, S. Hirai,
and K. Yamasaki, J. Coord. Chem., 3, 161 (1973).

7) O. Seide, Ber., 57, 1802 (1924).

8) Org. Synth. Coll. Vol. 3, 136.

9) F. H. Case, J. Am. Chem. Soc., 68, 2574 (1946).

10) Org. Synth. Coll. Vol. 1, 119.

11) E. Ristenpart, Ber., 29, 2531 (1896).

12) L. S. Dollimore and R. D. Gillard, J. Chem. Soc.,
Dalton Trans., 1973, 933.

13) A. M. Sargeson and G. H. Searle, Inorg. Chem., 6,
787 (1967).

14) D. A. Buckingham and D. Jones, Inorg. Chem., 4,
1387 (1965).

15) E. J. Corey and J. C. Bailar, Jr., J. Am. Chem. Soc.,
81, 2620 (1959).

16) S. Yano, H. Ito, K. Koike, J. Fujita, and K. Saito,
Bull. Chem. Soc. jpn., 42, 3184 (1969).

17) A. J. MacCaffery, S. F. Mason, and B. J. Norman,
J. Chem. Soc., 5094 (1965).

18) G. Favini, Gazz. Chim. Ital., 94, 1287 (1964).

19) B. Williamson and W. H. Rodebush, J. Am. Chem.
Soc., 63, 3018 (1941).

Note added in proof

The structure of (4 )p[Co(en),(dmbpy)]Cl(ClO,),-H,O
was determined recently by X-ray crystal analysis. The
configuration of the complex and the conformation of
dmbpy were found to bz A and §, respectively. (S. Sato
and Y. Saito, private communication)

We arc grateful to Dr. S. Sato and Professor Y. Saito,
the University of Tokyo, for providing us with this informa-
tion prior to publication.






