
Hence this provides the direct observation of the ir-al-
lyl-hydride exchange mechanism proposed for 1,3 hydride 
shifts found in many metal catalyzed olefin reactions. 

Acknowledgments. This work has been supported by the 
U.S. Army Research Office and the donors of the Petrole­
um Research Fund, administered by the American Chemi­
cal Society. 

References and Notes 

(1) (a) J. Chatt and A. G. Wedd, J. Organomet. Chem., 27, C15 (1971); (b) 
T. A. George and C. D. Seibold, ibid., 30, C13 (1971). 

(2) Recently Mo(diphos)2(C2H4) has been claimed: T. Ito, T. Kokubo, A. 
Yamamoto, and S. Ikeda, J. Chem. Soc, Dalton Trans., 1783 (1974); J. 
Chem. Soc, Chem. Commun., 136 (1974). 

(3) 1 can be also isolated by irradiating (350 nm) Mo(diphos)2(N2)2 in ben­
zene under C2H4 (1 atm) at 25°. Alternatively, under conditions used for 
the propylene reaction described herein, 1 is yielded when C2H4 is used. 

(4) Pyrolysis (>100°) or reaction of 1 with CO, N2, or TCNE yielded only 
C2H4; with Br2, C2H4 and C2H4Br2 were produced. In reactions at 25° 
with excess HCI or CF3COOH both C2H6 and C2H4 are evolved. 

(5) A. R. Fraser, P. H. Bird, S. A. Bezman, J. R. Shapley, R. White, and J. A. 
Osborn, J. Am. Chem. Soc, 95, 597 (1973). 

(6) J. X. McDermott and G. Whitesides, J. Am. Chem. Soc, 96, 947 (1974). 
(7) The tungsten analog behaves similarly but the hydride resonance is 

clearly resolved as a triplet of triplets (JP,-H = 92 Hz, Jp2^n = 17 Hz) at 
—30°. Rapid rearrangement is thus not occurring (see also ref 9). 

(8) A claim for this behavior in Ni(acacXPPh3XC2H5) has recently been 
shown to be in error: see F. A. Cotton, B. A. Frenz, and D. L. Hunter, J. 
Am. Chem. Soc, 96, 4820 (1974). 

(9) P. Meakin, L. J. Guggenberger, F. N. Tebbe, and J. P. Jesson, lnorg. 
Chem., 13, 1025(1974). 

(10) The only previously isolated ir-allyl-hydride complex HNi(7r-allyl)PPh3
11 

is stable only below —30°. Although a temperature-dependent equilibri­
um was observed at —40 to —50 , the dynamics of the process were 
not observed. 

(11) H. Bonnemann, Angew. Chem., Int. Ed. Engl., 9, 7-36 (1970). 

J. W. Byrne, H. U. Blaser, J. A. Osborn* 
Department of Chemistry, Harvard University 

Cambridge, Massachusetts 02138 
Received April 2, 1975 

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 7r-cloud and not via the fifth 
and sixth metalloporphyrin ligand positions.1-4 

The reduction of the water-soluble tetra[p-sulfonato-
phenyl]porphinatocobalt(III), Co(III)-TPPS,5-7 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.1,2'8 

rate of reduction = 
jfci/[H+] + Zt2[Cl-] + / t3[SCN-] | [Cr2+][Co111TPPS] 

The rate constants in the above equation evaluated at 30° 
and an ionic strength of 0.25 (NaClCU) are k\ = 4.9 sec - 1 , 
k2 = 2.9 X 104 M'1 sec - 1 , and Jc3 = I J X 106 M~2 sec - 1 . 
The results are valid between pH 1.0 and 5.O.9 

Since the rate of Co111TPPS-SCN formation is slower 
than the electron transfer10-11 a bridged C o ( I I I ) - N - C - S -
Cr(II) reaction pathway can be ruled out. This is in agree­
ment with the studies of Pasternack and Sutin.2 

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(II)-TPPS 
moiety. This was verified by carrying out the reaction under 
stoichiometric conditions employing 51Cr as a tracer12 and 
using cation exchange columns to separate the products.14 

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

"SO3 SO3
--Cr'"" 

I 

the electron-transfer goes via the porphyrin 7r-cloud and not 
via the fifth and sixth position15 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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