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A Novel Conversion of Porphyrins into Chlorins 
By G. L. COLLIER, A. H. JACKSON, and G. W. KENNER 

(The Robert Robinson Laboratories, University of LiverpooZ) 

NORMALLY chlorins are not easily formed from 
porphyrins,* but conversion of a meso-substituted 
porphyrin into a purpurin (i.e., a complex chlorin) 
is a key step in Woodward's synthesis of chloro- 
phyll.2 We now report a somewhat related 
reaction of a much simpler system, in which the 
chlorin chromophore is generated by intramolecular 
electrophilic attack at  a /%position of the porphyrin 
nucleus under remarkably mild  condition^.^ I t  
should be noted that electrophilic substitution of 
fully 19-alkylated porphyrins usually occurs a t  the 
meso- position^.^ 

When the acetamidoethylporphyrins (Ia and 
Ib)6 were warmed with phosphoryl chloride in 
pyridine, the colour changed in a few minutes from 
red to green and the chlorins (IIa and 1Ib)G could 
be isolated in good yield (spectroscopic data 
indicated almost quantitative conversion). Their 
electronic spectra showed the intense long-wave- 
length peak characteristic of chlorins, a Soret band, 
and several smaller peaks [(IIa) Amax (CH,CI,) 399, 
495, 528, 598, 648 mp (log E ,  5-29, 4-05, 4.12, 3.59, 
4-47)]. Analysis of their proton magnetic reson- 
ance (100 Mc./sec. in CDCI,) showed that these 
chlorins had the structures (IIa) and (IIb); in 
particular, the uncoupled geminal protons of the 
exocyclic methylene group gave singlets a t  7 3.27 
and 4-34 while the four meso-protons of (IIa) gave 
singlets at  0.31 [two protons, resolved in the case of 
(IIb)], 0.67 and 1.45. These structures were 
confirmed by the mass spectra, which exhibited 
intense molecular ions and M-41 peaks (due to 
loss of MeCN, metastable peak) ; (IIb) also showed a 

large &I-72 peak (due to loss of CH,.NHCO.Me) 
like the porphyrins (Ia) and (Ib). 

Hydrogenation of chlorin (IIa) with palladised 
charcoal and triethylamine' gave quantitatively a 

Ne Me 
(a) R=Et 
(b) R=iCH2];NH-CO.hie 

dihydro-derivative, the proton magnetic resonance 
spectrum of which lacked signals for olefinic 
protons, possessed a doublet (three protons) at 
7 7-95, corresponding to the new methyl group and 
a new multiplet (one proton) a t  r 5.70. The meso- 
protons gave a normal chlorin pattern, viz., 7 0.31 
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(two protons), 1-27, 1.45, showing that the un- 
usual location of one signal a t  r 0.67 in the spec- 
trum of (IIa) is due to the neighbouring olefinic 
group. The electronic spectrum of this dihydro- 
compound was also that of a typical chlorin 
[Amax (CH,Cl,) 390, 498, 518, 588, 638 mp (log E ,  
5-18, 4.02, 3.51, 3-50, 4-32)]. Its mass spectrum 
showed the expected shift of two mass units and 

M -  16 peak, due to “benzylic” cleavage of the new 
methyl group.8 The partially reduced /3/3p’- 
trialkylated portion of this molecule has a note- 
worthy resemblance to certain features of the 
vitamin B,, system, and i t  may be biogenetically 
significant that it is produced by electrophilic 
attack at an occupied P-position, followed by 
reduction. 

also a notable increase in the intensity of the 
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