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Abstract In order to elucidate the role of special pair chlorophyll in photosynthetic 
electron transfer, a new model compound 1, where two etioporphyrins are covalently tied in a 

face-to-face orientation and further linked to a quinone with a polymethylene chain, was 
synthesized. 

The modelling of the efficient electron transfer and charge separation processes in 

photosynthesis has recently attracted great interest and many quinone-linked porphyrins' have 

been synthesized to investigate structural factors for the electron transfer. However, 

additional models of various kinds are still needed to understand the whole picture of 

photosynthetic electron transfer. One of the problems to be solved is the role of special 

pair chlorophyll. It is well known that the first critical electron donor in photosynthesis 

of green plants or bacteria is a special pair chlorophyll, which is considered' or proved3 to 
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have a dimeric structure with face-to-face orientation. Since some electronic interaction 

exists between the paired chlorophyll and positive charge can delocalize over the two 

porphyrin rings, it is expected that the role of the dimeric porphyrins is to stabilize the 

photoinduced charge separated state. In order to shed light on this particular problem.4 we 

designed a model 1, where two etioporphyrins are covalently tied in a face-to-face orientation 

and further linked to a quinone. The model of this type is attractive, because 2,5 the dimeric 

porphyrin part in 1. shows some characteristic features 6 of the special pair chlorophyll 

(P700). Thus, blue shifting of the Soret band as well as red shifting of visible bands7 and 

lower redox potential9 compared with 4 are similar to those observed for P700, although the 

values are somewhat smaller. lo The chemical shift difference? are also closely parallel to 

those observed between dimeric and monomeric BChl-a.'* Moreover, the linkage of a porphyrin 

and a quinone unit by single polymethylene chain has already been shown lc,ld,13 to be 

effective for the study of photoinduced electron transfer problems. 

Synthesis of 1 was carried out as follows. Dimesylate 58 was treated with a large excess14 

of butylamine in DMF at 70 “C for 9h. Reaction products were separated by column 

chromatography on silica gel with CHC13-MeOH-NEt3(20:1:0.05) to obtain 6 in 38% yield. 

Similar reaction of 6with amine 9 was carried out in DMF at 70"~ for 7 days. Purification 

of the crude product by column chromatography on silica gel with CHC13-MeOH-NEt3 (35:1:0.05) 

gave 7 in 67% yield. Coupling reaction of 7 and 8* was done in a manner similar to Collman et 

al. 8 Crude product was passed through a short column of silica gel with CHC13-MeOH- 

NEt3(30:1:0.05) and then, purified by preparative t.1.c. with CHC13-MeOH-NEt3(98.5:l:0.5) to 

give 3 in 42% yield. Demethylation of 3 was carried out in CH2C12 with BBr3 at -78°C for 5h 

and then at 0 "c for 2h, followed by oxidation with DOQ to give the desired compound 115 in 28% 

yield, which was purified by careful preparative t.1.c. with CHC13-MeOH-Et3N (20:1:0.3) and by 

following recrystallization from CH2C12-pentane [lH NMR (CDC13, 100 MHz) 6 -2.51(br.s,4H,NH). 

1.3-1.6(m,24H,CH2Cli3), 3.29(s.12H.CH3). 3.32(s,12H.CH3). 3.5-4.0(m,16H.CH2CH3), 4.7- 
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