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Figure S1. Optimized structures of H2P-nT-C60 in a polar solvent (ε = 9.93). The 

structures were calculated by MM3 method modified for MacroModel. 
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Figure S2. Optimized structures of H2P-nT-C60 in vacuum condition. The structures 

were calculated by MM3 method modified for MacroModel.
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For the energy transfer (Figure S3). 

According to the Förster theory,S1 the energy-transfer rate constant, kEN(theory), can be 

estimated using equation S1. 

                    kEN(theory) = 8.79 × 10-25 (kDκ2J/n4RDA(P-C))
6)       (S1) 

Hereby, kD is refereed to the radiative rate constant which is calculated from 

fluorescence quantum yield and the fluorescence lifetime of the dyad.  The n is the 

reflective index of solvent and κ is the orientation factor.  The spectral overlap 

integrations (J = 6.0 × 10-21, 6.0 × 10-21 and 2.4 × 10-20 M-1 cm3 for H2P-4T-C60, 

H2P-8T-C60 and H2P-12T-C60, respectively) are estimated from the absorption spectrum 

of acceptor (ε(λ)) and the normalized emission spectrum of donor (F(λ)) as equation 

S2. 

                          J = ∫ε(λ)F(λ)λ4dλ          (S2) 

The kEN(theory) values were estimated to be 1.4 × 10-9, 2.7 × 10-7 and 2.2 × 10-6 s-1 for 

H2P-4T-C60, H2P-8T-C60 and H2P-12T-C60, respectively.  These values are in good 

agreement with the kEN(P*-C) values evaluated experimentally, which indicates that the 

energy transfer obeys the Förster mechanism.  The Förster radii were evaluated based 

on the model compounds as half distance between the H2P moiety and the C60 moiety 

(12.8 Å, 20.2 Å and 27.9 Å for H2P-4T-C60, H2P-8T-C60 and H2P-12T-C60, 

respectively). 

This energy transfer is a reasonable process even in polar solvents, although the 

quantum yields drastically decrease with R.  

 

Reference 

S1 (a) Förster, T. Natuwissenschaften 1946, 33, 166-175. (b) Förster, T. Ann. Phys. 
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1948, 2, 55 (c) Calvert, J. G.; Pitts, Jr, J. N.; Photochemistry; John Wiley & sons, New 

York, 1967, pp. 339–365. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3. Donor-acceptor distance (R) dependence of the rate constants for EN. Plots 

of ln(kEN(P-C)) vs. R for H2P-nT-C60, where R is referred to distance of the energy donor 

(H2P) to the energy acceptor (C60).  
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Picosecond Transient Absorption Study of H2P-nT Dyad. 

     Figure S4 shows the picosecond-transient absorption spectra of H2TPP and 

H2P-12T in PhCN.  As seen in Figure S4, an absorption band appeared around 1000 

nm at 100 ps after 388-nm laser irradiation, which is attributed to the 1H2TPP* moiety.  

This characteristic absorption was also confirmed in H2P-12T.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4. Picosecond transient absorption spectra of H2TPP (2.0 × 10-4 M) and 

H2P-12T (2.0 × 10-4 M) at 100 ps after 388-nm laser irradiation in PhCN.  
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exponential; furthermore, the decay-rate constant for the nT·+ moiety is almost the 

same as that of the C60
·− moiety.  This observation suggests that the CR rate for 

H2P
·−-nT·+-C60 is much faster than the CR rate of H2P-nT·+-C60

·−.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


