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Summary. An improved preparation of N-alkylporphyrins avoiding the use of 

CF3S03CH3 is described. 

N-Alkylporphyrins have been studied in order to determine the in- 

fluence of a large deformation on various properties of the macrocyclic li- 

gand: spectra 132 , metal coordination 
3 435 and solvolysis , dealkylation 

6 

7 8 
and alkyl transfer , redox potentials . 

The preparation of the simplest, and widely used, N-methyl-meso- 

tetraphenylporphyrin 1 (NCH3TPP) has been achieved via reaction of the 

free base H2TPP 2 with CF3S03CH3 4 or other methylating agents 1,9 , the 

former being the most selective towards monomethylation. 

In the present note we describe an alternative procedure avoiding 

the use of the very poisonous CF3S03CH3 and the recycling of the starting 

material. 

1_ R=CH, 

4 CH,CO, Et 

2 CH,CO,H 

2 Et 

I CH(CH,k02H 

!! CH (CH,)C02Et 
3093 

if 

2. M=H, 

? Zn 



Y94 No. 33 

Free base H2TPP 2 was quantitatively metalated to ZnTPP 2 which 

in turn was treated with ethyl diazoacetate to yield 4 (66% after acid 

10 
removal of Zn++) . This ester was saponified (YaOti) and the dilute solu- 

tion of acid 5 in CH2C12 exposed to sunlight to effect the decarboxylation 

to give NCH3TPP 1 (80% from 4; overall yield from H2TPP 53%). Alternatively 

the crude acid decarboxylated in refluxing chlorobenzene (67% from 4). 

A similar procedure could be used for preparing N-ethyltetraphenyl- 

porphyrin from methyl diazopropionate, although it is more convenient to 

react ZnTPP 2 directly with methyl pyruvate tosylhydrazone in the presence 

of a hindered base (iPr2NH) ". NEtTPP 2 was obtained photochemically in a 

25% overall yield from H2TPP 2. In this case the thermal decomposition 

partly failed (25% yield) and H2TPP was recovered. 

The observed pMochemica1 decarboxylation is not surprising in 

view of the examples that can be found in the literature 
12 . Both hetero 

substitution (O,S,N) and sensitization favor the reaction, but no loss of 

the whole side was observed (no H2TPP 2 detected) as described for some 

substituted amino-acids. Ue postulate that the porphyrin itself acts a6 

a sensitizer, visible light beeing sufficient to initiate the reaction. 

The low yield of the thermal decomposition of 1 may be due to an 

elimination reaction forming acrylic acid and H2TPP 2. 
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TYPICAL PROCEDURES 

3095 

1. N-methyltetraphenylporphyrin 

ZnTPP 2 (500 mg) and ethyl diazoacetate (1.5 ml) in chlorobenzene 

(10 ml) were heated for 20 hr at 100°C. Addition of CH2C12 (100 ml), cont. 

HCl (3 ml) and stirring for 5 min was followed by neutralization ( solid 

ammonium carbonate), evaporation and filtration on alumina (100 g). Toluene 

t 5% AcOEt eluted 4 (340 mg from MeOH; 66%) following recovered H2TPP (55 ng) 

Ester 4 (340 mg) and NaOH (1000 mg) in THF + EtOH (3:2; 150 ml) 

were refluxed for 3 hr. Dilution with benzene (150 ml) and AcOH (5 ml), wa- 

shing with H20 (3 times) and evaporation gave acid 2. The solution of crude 5 

in CH2C12 (3000 ml) was exposed to sunlight under N2 for 1 hr. The solvent 

was recovered and the residue crystallized from CH2C12-MeOH to give N-methyl- 

tetraphenylporphyrin 1 I4 (255 mg; 80% from 4). 

2. N-ethyltetraphenylporphyrin 

ZnTPP 2 (500 ins), methyl pyruvate tosylhydrazone (810 mg) 
13 

and 

i-Pr2NH (0.46 ml) were heated in refluxing benzene (30 ml) for 24 hr. 

Work-up as above gave ester 8 (190 mg; 36.5%) and recovered H2TPP (70 mg). 

Saponification and photochemical decarboxylation (as above) gave N-ethyl- 

tetraphenylporphyrin fi 'I4 (I20 mg; 69%; from CH2C12-MeOH; nmr: CH3 (t) , 

6 = -1.70 ppm; CH2 (q) -4.45 ppm). 

REFERENCES AND NOTES 

1. Review on h-alkylporphyrins: A.H.Jackson and G.R.Dearden, Ann. N.Y; Acad. 

, 219 (1976); Inorg. Chem., 17, 231 (1978); 

Sci., 206, 151 (1973). 

2. D.K.Lavallee, Bioinorg.Chem., 6 

Bioinorg. Chem., 2, 311 (1978). 

3. D.K.Lavallee and toll., J. Amer 

(1978); Inorg. Chem., 16, 1635 

. Chem. Sot., 99, 1404 (1977); 100, 3025 

(1977); M.F.Hudson and K.M.Smith, Tetra- 



JO96 No. 53 

hedron Letters, 2223 (1974); H.Ogoshi, J.Setsune and Z.Yoshida, J. Organo- 

met. Chem, 159, 317 (1978). 

4. D.K.Lavallee and A.E.Gebala, Inorg. Chem., 13, 2004 (1974). 

5. C.Stinson and P.Hambright, J. Amer. Chem. Sot., 2, 2357 (1977). 

6. C.Stinson and P.Hambright, Inorg. Chem., 15, 3181 (1976); D.K.Lavallee, - 

Inorg. Chem., 15, 691 (1976); l-6, 955 (1977). 

7. H.Ogoshi, E.Watanabe, N.Koketzu and Z.Yoshida, Chem. Comm., 943 (1974); 

ti.Ogoshi, T.Omura and Z.Yoshida, J. Amer. Chem. Sot., 95_, 1666 (1973). 

8. D.K.Lavallee and M.J.Eaip, Inorg. Chem., 15, 2090 (1976). 

9. H.M.G.Al-Hazimi, A.H.Jackson, A.W.Johnson and M.Winter, J.C.S. Perkin I, 

98 (1977). 

lO.Dptimized from: ti.J.Callot and T.Tschamber, Bull. Sot., 3192 (1973). 

ll.Optimized from] H.J.Callot and E.Schaeffer, Tetrahedron, 34, 2295 (1978). 

12.R.S.Davidson and P.R.Steiner, J. Chem. Sot. C, 1682 (1971); Cf F.R.Ster- 

mitz and W.H.Huang, J. Amer. Chem. Sot., 92, 1446 (1970); 93_, 3427 (1971). 

13.From methyl pyruvate and tosylhydrazine in MeOH (quantitative). 

14.Identified by nmr and visible spectra. 

(Received in France 5 June 1979) 


