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ELECTROCHEMICAL CYANATION OF PORPHYRINS: MESO-MONO TO TETRACYANOOCTA-
ETHYLPORPHYRINS

H.J. tallot ™1, A. Louati? and M. GrossZ

Ingstitut de Chimie, Université Louis Pasteur, Strasbourg, France.

Summar Electrochemical oxidation of Zn-octaethylporphyrin in the presence
ummary
of CN gave meso-mono-, di-{ab+ac), tri- and tetracyanooctaethyl-

porphyrin with good selectivity and yields.

The effect of electron-withdrawing substituents on the electro-
chemical behavior of porphyrins and metallopcrphyrins is a way to measure
the importance of metal-ligand and macrocycle-peripheral substituents

interactionsS’A.

Cyano groups (directly attached to the macrocycle)} are of
particular interest since their sensitivity to steric factors is low and the
created effects are large, as was demonstrated in the tetraphenylporphyrin
(TPP) series3. Only monocyanation (CHO - CN or radical cation + CN')5 of
occtaethylporphyrin (0EP), a better model for natural porphyrins, was known
and polycyanation via bromination and substitution (CuCN), as for tetra-

pheny]porphyr1n3. did not work. Therefore we used electrochemical methods

6
to achieve polysubstitution.

The reaction conditions were : substrate (1.25 to 2.5 x 10-3

M}
dissolved in dimethylformamide + Et4N+c10; (0.1 M) + Et4N+CN', platinum

electrodes’ (saturated calomel reference electrode).

Zinc-octaethylpoerphyrin (ZnOEP) was chosen as substrate for two
reasons : a) better solubility in DMF as compared to H,0EP, b) less posi-

tive oxidation potentials. Furthermore the first oxidation wave shifted to
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even less positive values in the presence of CN owing to the equilibrium

CN
Zn0EP ——» [Zn(CN)OEP]
1 A
Zn0EP was oxidized at E”2 = 730 mV / SCE (without cyanide)} or E”2 = 500 nV

/ SCE (0.25 M Et4N+CN'). The products (2 - 6) were isolated as free bases
(HC1 demetalation) and directly crystallized (2, 3 + 4) or chromatographed
and crystallized (3 - 6).

Electrolysis of 1 at 450 mV (Et4N+CN' 0.25 M) gave quantitatively
gs. Similarly oxidation at 650 mY gave a ca 50:50 mixture of 3 and 4 (78 %)
+ some 5.

Oxidation to 5 and € proved to be less selective : in the 800-

950 mV range (0.25 M Et4N+CN- ; higher potential were not used to avoid
oxidation of CN™) 6 was always the major isolated product (20-40 %) accom-

panied by 3, 4 and 5.
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However on decreasing [Et4N+CN'] from 0.25 M to 0.03 M 5 formed

at the expense of 6 and was the major isclated product (30 %) at

[Et4N+CN—] = 0.03 M (+ traces of 6 and ca 20 % 3 + 4).

NMR (CDC1,), & ppm, 250 MHz :

meso CH2 {quartets) CH3 (triplets)
H,DEP 10.12 4.09 1.89
2 10.12Z(2H),10.02(1H) | 4.02,4.04,4.07,4.32 1.88(12H},1.91(12H)
3 9.85 3.94,3.97,4.23,4.27 [1.81(6H),1.84(12H),1.87(6H)
4 9.86 4,01(8H),4.23(8H) 1.84(12H),1.88(12H)
5 9.97 3.94,4.17,4.19,4.21 1.76,1.78,1.79,1.82
8 - 4.02 1.64
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