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Synthesis of PCBH. 

 

Scheme 1. The synthetic route of PCBH. 

PCBH was synthesized following the methodology developed by Hummelen et al. 

for the preparation of PCBM [1]. 

Synthesis of T1. A mixture of 4-benzoylbutyric acid (1.92 g, 10 mmol), 1-hexanol (40 

ml), and a catalytic amount of concentrated sulfuric acid was heated at reflux for 

overnight. Yield: 90% of a colorless oil. 

Synthesis of T2. A mixture of T1 (2.76 g, 10 mmol), p-toluenesulfonylhydrazide (2.23 

g, 12mmol), methanol (60 ml), and a catalytic amount of concentrated hydrochloric acid 

was heated at reflux for overnight. Afterwards it was cooled to room temperature and 

kept overnight in a refrigerator for crystallization of the product. The product was 

collected by filtration, washed with cold methanol and dried in air to yield 

tosylhydrazone as a white crystal (4.05 g, 90%). 
Synthesis of PCBH. A mixture of T2 (0.89 g, 2 mmol) and NaOMe (0.13 g, 2.4 mmol) 

in dry pyridine (15 ml) was stirred under N2 atmosphere at room temperature. After 

stirring for 15 min, the reaction mixture was mixed with a solution of C60 (1.44 g, 2 mmol) 

in o-dichlorobenzene (80 mL) and stirred for 20 h at 80 ℃. Afterwards it was heated to 

reflux overnight. After cooling to room temperature, the reaction mixture was 
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concentrated in vacuo. The crude product was purified by silica gel column 

chromatography to obtain the product (0.69 g, 35%).  

 

Figure S1. 1H-NMR (600 MHz; CDCl3, 298 K) of T1. 

1H NMR (600 MHz; CDCl3, 298 K) δ 7.93 (d, J = 8.0 Hz, 1H), 7.51 (t, J = 6.9 Hz, 1H), 

7.42 (t, J = 7.5 Hz, 1H), 4.04 (t, J = 6.6 Hz, 1H), 3.02 (t, J = 7.1 Hz, 1H), 2.40 (t, J = 7.1 Hz, 1H), 

2.04 (p, J = 7.2 Hz, 1H), 1.64 – 1.51 (m, 1H), 1.36 – 1.18 (m, 3H), 0.84 (t, J = 6.6 Hz, 2H). 

 

Figure S2. 13C-NMR (150 MHz; CDCl3, 298 K) of T1. 

13C NMR (150 MHz, CDCl3, 298 K) δ 199.41, 173.39, 136.85, 133.11, 128.64, 128.07, 

77.42, 77.21, 77.00, 64.63, 37.51, 33.43, 31.48, 28.64, 25.66, 22.59, 19.45, 14.07. 
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Figure S3. APCI-MS of PCBH. 

 

Figure S4. 1H-NMR (600 MHz; CDCl3, 298 K) of PCBH. 

1H NMR (600 MHz; CDCl3, 298 K) δ(ppm) 7.93 (d, J = 7.0 Hz, 2H), 7.54 (q, J = 4.9 Hz, 

1H), 7.48 (d, J = 7.4 Hz, 2H). 4.06 (t, J = 6.8 Hz, 2H), 2.91 (t, J = 8.2 Hz, 2H), 2.51 (t, J = 7.5 

Hz, 2H), 2.19 (d, J = 8.1 Hz, 2H). 1.61 (t, J = 7.3 Hz, 2H), 1.31 (m, 6H), 0.88 (t, J = 7.0 Hz, 3H). 
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Figure S5. 13C-NMR (150 MHz; CDCl3, 298 K) of PCBH. 

13C NMR (150 MHz; CDCl3, 298 K) δ (ppm) 14.07, 22.45, 22.58, 25.63, 28.61, 31.47, 

33.71, 34.18, 51.93, 64.81, 79.91, 128.26, 128.45, 132.14, 136.78, 137.59, 138.08, 140.77, 141.01, 

142.16, 142.20, 142.26, 142.96, 143.01, 143.06, 143.14, 143.79, 144.03, 144.45, 144.53, 144.69, 

144.81, 145.06, 145.11, 145.18, 145.21, 145.89, 147.84, 148.86, 173.18. 

 

Figure S6. The flowchart of the device fabrication process. 
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Figure S7. PCE statistic diagrams of PCBM and PCBH-based TPSCs. 
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