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0 0  Synthetic chiral porphyrins have attracted much inter- TimeIhl 

est as models for heme proteins.l;' The building blocks zo a en xo inn 
are usually achiral atropoisomeric meso-5,10,15,20-tet- 
rakis(o-substituted pheny~)porphyrins~ ~h~ first super- 
structured Collman's "picket-fence" porphyrin is prepared 
from the pure a,a,a,a-atropoisomer of meso-tetrakis(2- 
aminophenyUporphyrins, TAPPH2?x.h Then, "basket- Naphthalene 

handle",1J.4 "pocket";" "picnic-basket" :Id gyroscope,'h.'.'J T P C )  n,/J.n,/i n,n,iJ,ij n,a,n,/ j  n.n.n.n 
7 76 15 

octopus,"" "twin-coronet",2c and many other porphyrins"b-' 
have been described. In most cases, the u,/f,a,P-TAPPH2 120 2 92  6 

Figure 1. Thermal isomerization of the statistic ratio of crude 
TNPPZn at 120 "C. 

Table 1 Ratio of the Atropoisomers of TNPPZn in 

110 

atropoisomer represents the starting material: its con- 145 13 68 19 
tent in the atropoisomeric mixture under equilibrium is 160 23 42 35 
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only 12.5%. Recently, Nishino et aL6 and our group7" 
described the preparation of this isomer by thermal 
treatment of the meso-5,10,15,20-tetrakis(o-nitrophenyl~- 
porphyrin atropoisomers TNPPH2 in toluene and naph- 
thalene in 63.7%e and 72%'" abundances as determined 
by HPLC. In order to know if better results could be 
obtained, we undertook the same study with the Zn 
complexes of tetrakis(o-nitropheny1)porphyrin isomers, 
TNPPZn.4' 

Crude TNPPZnda (2 g) and naphthalene (400 g) were 
heated at 120 "C under vigorous stirring for 4 days giving 
an homogeneous solution A. Unexpectedly, by analyzing 
the mixture by HPLC," we found that the a,a,b',fi- 
atropoisomer was the major product (92%) and not the 
a,b,a,fi one! (See Table 1 and Figures 1 and 2.) The hot 
solution A was poured into a concentrated HCI solution 
(400 mL) at -10 "C. CH2C12 (11 at 0 "C) and SnClpQHrO 
(6.5 g)'h were slowly added, and the two-phase solution 
was magnetically stirred for 20h a t  rt.? Naphthalene 
was removed in the CH2C12 organic phase and could be 
recovered almost quantitatively (380 g). The HC1 phase 
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t =13.98 mi"; column cyano-bonded silica: internal diameter = 4.6 mm. 
1 = 300 mm; d p  = IO flow l a t e  1 mWmin; eluent 25-45% THF/ 
heptane for 15 mi"; detection W - v i s ,  420 nm: injections. I O  ,rL of 
the mixture dissolved in acetone. 
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Figure 2. 

was extracted twice with 100 mL of CHzClz and neutral- 
ized slowly with NH40H until neutral pH. After five 
extractions (5 x 250 mL CHzClZ) and finally another one 
with magnetic stirring for one night, the combined 
organic phases were dried over MgS04, evaporated under 
reduced pressure, and chromatographed on silica gel (15 
pm) with CHzClz and ether (60l40). The meso-a,a,P,/?- 
tetrakido-aminopheny1)porphyrin atropoisomer (TAP- 
PHz) was precipitated by adding petroleum ether to  the 
CHzClz solution to give 804 mg (63% yield). 

At 160 "C and a t  145 "C in naphthalene, 42% and 68% 
of the a,a,P,P-TNPPZn isomer were respectively obtained 
as observed by HPLC study (Table 1). At 110 "C, 76% of 
this isomer was observed. At the same temperature, 
crude TNPPZn was refluxed for 7 days in toluene but 
only 35% of the a,a,p,p-isomer was formed; this shed light 
on the crucial role of the naphthalene. In the case of the 
free base TNPPHz a t  130 "C in naphthalene, 72% of the 
a,p,a,p-atropoisomer was determined by HPLC afker only 
20 min,7a and such a ratio cannot be obtained in xylene 
for example. 

The statistic ratio 1/1/214 = a&$/aaaa/a4BP/aaa/3 of 
crude TNPPHz and of TAPPHz are recovered by conden- 
sation of pyrrole and o-nitrobenzaldehyde and also after 
the reduction of the nitro isomers.3a The a,a,a,P nitro 
derivative represents the more abundant product. The 
a,a,a,a-isomer has been obtained as the major one by 
Elliottga and Lindseygb by treating the mixture in silica 
gel. The atropoisomerization of the mixture in toluene 
or naphthalene readily gives principally the a,p,a,p- 
i s ~ m e r . ~ , ~ ~  Finally, we describe the obtention of the last 
( u s e f ~ 1 ) ~ g ~ ~ ~ ~ ~  atropoisomer, a,a,P,P, by appropriate rota- 
tion of the other isomers of the TNPPZn mixture a t  120 
"C in naphthalene for 4 days followed by reduction a t  rt. 
The reasons for the high relative yield of the a,a,@,P- 
atropoisomer are currently unknown.1° Work is in 
progress to elucidate such recognition of one atropoisomer 
to gain an insight of this process. 
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Momenteau, M. J .  Org. Chem. 1994,59,2887. Hayashi and Ogoshi et  
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T.; Hokazono, H.; Ogoshi, H. J .  Am. Chem. Soc. 1993, 115, 12210. 
(10) The 926 abundance could be interpreted by a stabilization of 

two nitro groups by a polar water molecule and/or by ligation of the 
Zn complex by a water molecule which could favor the a,a,P,P- 
atropoisomer by means of hydrogen bonds. In order to prove it, a,a,P,P- 
TNPPZn was crystallized in a mixture of CHZC12 and pentane, but 
unfortunately, the cristals did not diffract yet and in solution 'H NMR 
study did not show a water molecule signal. 


