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Though an established theory of substjtuent effects in electraphilic substitution of 

bentenoid compounds exists!, the situation with regard to substituent orientation in electrophilic 

it~~~~~ of p~~~hyr~~ systems r ~~t~atj~~ of ~~~a#~~~1 ~~~p~~ri~ ~~v~~~ 

a mixture of a@ and cl,~-8initro_octaethyqporphyrins, but ~~lorinatjon affords2 only the a,y-di- 

chloro derivative, Nitration uf a-nltr~porphin, however, gives3 a,B-dinitroporphin as the only 

formyl derivative as the only disubstituted product. Thfs last conclusion has been confirmed by 

The situation is yet more confusing when one cortsiders that Vilsm6?ier fomylatian of 

the differences between diformylation in the octaethylporphyrin and etisporphyrin-I series are 

separation an preparative thfck layer plates (silica gel, elution with toluene), gave four major 

bands. unds isolated from this separation were ~d~~tif~~~,' in upper of ~~c~~~~~~~ 

3447 



inj 

almost T:l mixture of two isomers (Fl'gure l] (assuming equal 

extinction coefficients at 405 nm), These isomers were separ 

The copper(T1) complexe!s fll}, f12), fl4), (15) were de- UW uu UU UN 

metalated using 1J HZS04/CF$02H, and were further character 

ively, showed very characteristic NMR spectra which are shown, in part, in Figure 2, As would b 

expected, 13 the o.,B-isomer (16} (Figure 2A) shows four separate methylene signals, while the a,y VW 

isomer ('IT) ~Fig~re 2B)a exhibits two e uartets. the identity of is au 

by 

UilsmcFer farmylatian of copp~(IJ) trans-octaethy!chlorin [to give " copper[TI) y,b-difarmyl- 

transcactaelhylchlori~~, followed by demetalation and oxidation to the porphyrin state, 
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possible diformyl ation products. These conclusions are contradictory to those of Watanabe et 

al 
4 

-* and Ponomarev et al --- 5 for the octaethylporphyrin series. Previous evidence4'5 for unique 

formation of only the u,y-difonnyl product (1:) rests solely on synanetry observed in the NMR 

spectrum. In the spectrum published by Watanabe et al 4 --. we can discern a small resonance to high 

field of the two methylene resonances which we attribute to a minor amount of the a,B-isomer (1:) 

(Figure 2). Moreover, the relative integrations of the methylenes appear4 not to be l:l, and 

neither do the peaks appear as pure quartets (cf. Figure 2B). - At the present time we cannot say 

Et R’ Et 

_ 
(11 II * cu; R’-4= H 

(Ii, M = Cu; II’= CHOi R2-4= H 
$1 I = CL': R 1-3= tHc; R'= R 

cj_j, n = '3: IF4= CHO 
Q, M = Cu; R"'= EHO: f?“= H 
Q' fi = Cu; R'13= CHD; R2”- H 
'@) M = 2H; R:':= CHD; R”= H 
'k;' M = 2H: R 9 = C,+O; R”‘. ,, 

(21 II = Co; R'-4= H 
'$, M = Cu; R'-'= H 
(;j !I = C,,J R”‘= CHO; Rzs4= H 
(31 N = Cu; R"*= CHO; Rjt4= H 
($, N = Cu; Rlz3= CHO: R4= H 
6, N = Cu: R'-4= CHO 
6, M = Ztl: R"3= CHO: R2'4= H 
(%') r! = 2H; R;j;: $; II':"; H 
% IL' H = 2H: R 



whether the previous workers 

soluble, cr,y-diformyl isomer 

preferentially crystallized the more symmetrical, presumably less 

(1_7), or whether the symmetry in the NMR spectrum is due to aggreg- 

ation effects.16 Another possibility could be that deformylation takes place in 100% H2S044'5 

(but not in 1:l H2S04/CF3C02H), and that the cc,B-isomer deformylates faster than a,y. A critical 

study of all these possibilities is underway. 
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