Hence this provides the direct observation of the n-al-
Iyl-hydride exchange mechanism proposed for 1,3 hydride
shifts found in many metal catalyzed olefin reactions.
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Electron-Transfer Reactions in Metalloporphyrins
Sir:

This report describes some experiments concerning elec-
tron-transfer reactions with metalloporphyrins that demon-
strate that the path of electron transfer to the metal ion
center can be via the porphyrin 7-cloud and not via the fifth
and sixth metalloporphyrin ligand positions.!~*

The reduction of the water-soluble tetra[p-sulfonato-
phenyl]porphinatocobalt(11l), Co(IlI)-TPPS,*-? by chro-
mous ion leads to the below rate law which is similar to the
previously observed rate laws for the reduction of metallo-
porphyrins.!2:8

rate of reduction =
{ki/[H*] + k2 [Cl7] + k3[SCN—]} [Cr2+][ColITPPS]

The rate constants in the above equation evaluated at 30°
and an ionic strength of 0.25 (NaClO4) are k| = 4.9 sec™!,
ky=29X10*M"2sec”!,and k3 = 1.3 X 108 M~2 sec™ .
The results are valid between pH 1.0 and 5.0.°

Since the rate of Co'"TPPS-SCN formation is slower
than the electron transfer!®!! a bridged Co(I11)-N-C-S-
Cr(II) reaction pathway can be ruled out. This is in agree-
ment with the studies of Pasternack and Sutin.?

To further probe the mechanism of this reaction a prod-
uct study was carried out which demonstrates that the reac-
tion products have the Cr(III) bound to the Co(Il)-TPPS
moiety. This was verified by carrying out the reaction under
stoichiometric conditions employing 3!Cr as a tracer!? and
using cation exchange columns to separate the products.!*

We infer that the Cr(IlI) is attached to the sulfonate
group as shown in structure 1. These experiments imply that

3873
S0;~

~S0, S0, ™-Cr!"

the electron-transfer goes via the porphyrin #-cloud and not
via the fifth and sixth position'® and also clearly demon-
strate that the anion effects in these metalloporphyrin re-
ductions are due to nonbridging ligand effects.
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Nickel-Promoted Synthesis of Cyclic Biphenyls. Total
Synthesis of Alnusone Dimethyl Ether

Sir:
Organotransition metal complexes are appearing with in-
creasing frequency in synthetic methodology and in com-
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