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The photolys1s of trans(¢-N,S)-[Co{S(0),CH(CH,)COO-
S,0} (tren)]*  (--N=tertiary  amine mtrogen tren=tris @
aminoethyl)amine) with visible light induced desulfurization to
yield an organic peroxide complex, trans (t-N, O(C))-[Co{ OOCH-
(CH;)COO-0,0} (tren)]*, (O(C)=oxygen of carboxylate group)
the structure of which was determined by X-ray analysis.

In the preceding paper we reported that dun'ng the
photolysis of trans (¢-N,S)-[Co{S(0) ,CH,COO0-S,0} (tren)]” both
linkage and geometrical 1somenzat10n took place to yield cis(-
N,0(S))- and trans(t-N,0(8))-[Co{OS(0)CH,CO0-0,0} (tren)]"
(O(S)= oxygen of sulfinate group). Here we report the formation
of a new type of organic peroxide-cobalt(Ill) complex through
desulfurization upon photolysis of a closely related sulfinate-S-
cobalt(Ill)  complex, trans(t-N,S)-[Co{S(0), CH(CH )COO-
S,0}(ren)]*.  Although there are several reports of the
photochemical insertion of molecular oxygen into the Co-C bond
of an organocobaloxime yielding a peroxide complex, Co™-0-O-
R, the formation mechanism of the present complex might be
different from the reported ones.

The photolysis was carried out in the same way as for
trans (t-N,S)- [Co{S(O) CH,COO0-S,0} (tren)]ClO An aqueous
solution (200 cm) of trans(t N,S)-[Co{S(0), CH(CH )COO-
S,0} (tren)]ClO (0.10 g) was irradiated at ca. 3 °C for 55 min
using a 400 W hlgh pressure mercury lamp (internal irradiation
type) equipped with a Pyrex glass filter. Isosbestic points were
retained throughout the reaction. The irradiated solution was
passed through a recyclin, 18 chromatographic column (g1.5 cm x
70 cm) of SE-Toyopearl.” After three recyclings at 5 °C (eluent:
0.05 M sodium (+)-tartrate), three bands, pink, yellow, and red,
were separately eluted in this order, and the eluates containing the
two faster eluted bands were separately collected. The remaining
red band was further recycled seven times and the band was
separated into red-1 and red-2. The formation ratio, pink : yellow
:red-1 :red-2 was about 3 : 6 : 5 : 5. The yellow complex was
the unreacted starting complex. The red-1 and red-2 complexes
can be assigned as linkage 1somenzed sulfinato-O complexes on
the basis of the UV-Vis spectra. 16 The red-2 complex is
thermally stable, while the red-1 complex thermally reverts to the
starting complex. All these properties have been also observed in
the two photoproducts of trans(t-N,S)-[Co{S(0),CH,COO-
8,0} (tren)]*.! Thus, the red-1 and red-2 complexes Gan be
assigned to frans(t-N,0(S))- and cis(t-N,0(S))-[Co{OS(0)-
CH(CH,)COO0-0,0} (tren)]", respectively.

From the eluate containing the pink band, the complex was
isolated as the hexafluorophosphate. Found: C, 23.97; H, 4.89;
N, 12.67%. The absence of sulfur was confirmed by the
elemental analysis, and the IR spectrum was consistent with the

absence of a sulfinate group. The 'H and “C NMR spectra
indicated the presence of a methine, a methyl, and a carbonyl
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Figure 1. UV-Vis spectra of the startmg complex, trans(t-N,S)-
[Co{S(0),CH(CH,)COO-S, O}(tren)]* (—, t-N=tertiary amine
nitrogen)  and trans(t-N ,0(C))-[Co{OOCH(CH,)COO0-0,0} -
(tren)]* (- - -, O(C)=oxygen of carboxylate group).

group as well as the tren ligand. From these results, we
concluded that the pink complex should be either a peroxide
complex, [Co{OOCH(CH,)COO-0,0} (tren)]PF (=C,H,,CoN,
FO,P: C, 23.80; H, 4.88 N, 12.34%) or an alcoholate
complex, [Co{OCH(CH;)COO-0, O} (tren)JPFsH,O (=CoH,,Co
N,JFOpP: C, 23.69; H, 5.30; N, 12.28%). Thermal analysis
revealed that there was no weight loss up to 150 °C, indicating the
absence of water of crystallization. Figure 1 compares the
absorption spectrum of the pink complex with that of the starting
complex,  trans(t-N,S)-[Co{S(0),CH(CH,)COO-S,0} (tren)]-
ClO,. The pink complex shows the first d-d absorption band at
513 nm, which is consistent with the CoN,O, chromophore.
Alcoholate complexes are known to show an instantaneous and
reversible spectral change with a change in the pH of the solution,
and the changes have been attributed to an acid-base equilibrium
of the alcoholic proton.” The present pink complex does not
show such a spectral change in the pH range of 2-9, suggesting
that the complex does not involve an alcoholic ligand. Thus, we
can assign the pink complex as the peroxide one. Although we
tried to determine the structure using X-ray analysis, it was
difficult to reduce the R value because of poor crystallinity. By
converting the hexafluorophosphate into the tetraphenylborate, we
could obtain crystals suitable for X-ray structure analysis.®

Figure 2 shows a perspective view of the pink complex
cation.’ In this complex, the sulfur atom of 2-sulfinatopropionate
is lost and 2-peroxidopropionate coordinates to cobalt with the
carboxylate and peroxide oxygen atoms. The tren ligand occupies
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the remaining four coordination sites. Thus, the X-ray analysis
confirms the above assignment. As far as we know, this is the
first peroxide complex formed by photodesulfurization. It is
noted that not only desulfurization but also geometrical
isomerization took place upon photolysis; the relative position of
the tertiary amine nitrogen atom of tren to the coordinating
carboxylate oxygen atom changed from cis to trans (Scheme 1).

The mechanistic study is now under way.
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Figure 2. An ORTEP drawing for the complex cation, trans(¢-
N,0(C))-[Co{OOCH(CH;)CO0-0, O} (tren)]*.  Selected bond
distances (A) and bond angles (9): Co-Ol 1.844(8), Co-O2
1.892(6), Co-N1 1.939(7), Co-N2 1.95(1), Co-N3 1.92(1), Co-
N4 1.973(9), O1-03 1.44(1), 03-C2 1.44(1), C1-C2 1.51(2),
02-C1 1.25(1), C2-C3 1.54(2), 04-C1 1.28(1), 0O1-Co-O2
94.5(3), Co-01-03 108.4(6), 01-03-C2 109.3(8), 03-C2-C1
110.7(9), 02-C1-C2 122.9(9), Co-02-C1 126.0(8).
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