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An Unusual Reaction of Nickel( 11) meso -Hydroxymethyloctaethylporphyrin 

By DENNIS P. ARNOLD, ALAN w. JOHNSON, and MANFRED WINTER 

(Sclzool of Molecular Sciences, University of Sussex, Fahner, Brighton BN1 9Q J)  

Sumi~zary The action of sulphuric acid on solutions of 
nickel(II)-ivzeso-hydroxymethyloctaethylporpliyrin causes 
reductive dinierisation to 1,2-bis [nicke1(11) octaethyl- 
meso-porphyrinatolethane. 

IN connection with another research topic, we heated a 
solution of the title compound (I) in NN-dimethylform- 
amide with sulphuric acid (2-3 mol) under reflux conditions 
and obtained in ca. 50% yield a crystalline nickel-con- 
taining product which contained no oxygen. The 13C 
n.m.r. spectrum suggested that the product was a meso- 
substituted alkyl derivative of nickel(I1) octaethylporphyrin, 
with one quaternary meso-carbon a t  112-75 p.p.m., two 
unsubstituted meso-carbons a t  96.49 p.p.m., and one 

unsubstituted meso-carbon a t  95-71 p.p.m. The lH n.m.r. 
and electronic spectra supported this conclusion, and the 
base peak in the mass spectrum appeared a t  m/e 604, the 
molecular weight of nickel( 11) meso-methyloctaethylporphy- 
rin. However, this compound was synthesised and shown 
to be different from the product from the acid reaction. 
Further examination of the mass spectrum of this product 
revealed the molecular ion a t  ?n/c 1206-1210, and this fact, 
together with the presence of a single methylene 13C reson- 
ance a t  36.94 p.p.m., has led us  to formulate the product as 
1,S-bis [nickel (11) octaethyl-meso-porphyrinatolethane (I I I). 
The protons of the ethane bridge (integration ratio to meso- 
protons 2 :  3) appear as a singlet a t  3.91 p.p.ni. in the lH 
1i.m.r. spectrum. A similar reaction of hydroxymethyl- 
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ferrocene has been reported,l where strong acids cause the 
formation of 1,2-bisferrocenylethane. 

RMe (11) 
RCH,OH (I) 

RCH,CH,R (111) 
RCH,OEt (IV) 
RCH(0H)Me (V) 
RCH=CH, (VI) 

= R  

The relative conformations of the porphyrin rings of (111) 
have not yet been determined but interactions between the 
rings are suggested by various spectral properties. In  the 
n.m.r. spectrum (CDC1,) of (111), the singlets for the two 
types of meso-hydrogens are abnormally separated (A8 
0.18p.p.m.), and there are also large upfield shifts (A8 1 

p.p.m.) for the ethyl methylene groups adjacent to the 
ethane bridge. In  the electronic spectrum the contribu- 
tions from the two porphyrin rings were additive (e.g., E ,  
421 nm, 261,800). 

Compound (111) was also obtained from the meso-ethoxy- 
methyl derivative (IV) by a similar reaction and i t  has been 
shown that 1,2-dimethoxyethane or NN-dimethylacetamide 
can be substituted for NN-dimethylformamide as solvent. 
On the other hand, sulphuric acid treatment of (V) gave 
only the meso-vinyl derivative (VI). The presence of the 
metal was necessary for the formation of the dimeric 
product (111), as acid treatment of metal-free meso-hydroxy- 
methyloctaethylporphyrin2 gave a mixture of meso-formyl 
and meso-methyl-octaethylporphyrin as well as octaethyl- 
porphyrin itself. 

The dimerisation reaction is viewed as involving an 
electron transfer from the metal to the primary carbonium 
ion giving the carbon radical which then dimerises. Reduc- 
tion of the nickel(r1r) species may then be achieved either 
by the solvent or by a disproportionation reaction. 
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