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The flow synthesis of methanofullerene derivative PCBM by the reaction of
tosylhydrazone in aqueous two-phase system, and by the reaction of sulfur ylide generated from
sulfonium salt was invesdtigated. In the attempt of tosylhydrazone in aqueous two-phase system, two
flow reactors (heating unit and photo irradiation unit) were connected and PCBM was synthesized
directly without the isolation of fulleroid. In the case of sulfur ylide method, the organic base
was re-investigated for the flow synthesis, and the reaction was completed within a few second under

the optimized flow condition. The attempts of flow synthesis of methanofullerene derivative PCBM
using these two methods were successfully achieved under continuous flow condition.
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(110 °C) lamp (18W)
Enny Flow Rate [Hydrazonen-BuN,OH LC yields(%)
PEA (mL/min) (eq.) (eq.) - PCBM | bis-PCBM
42 45 9
2 0.2 1.0 1.0 43 46 9
( )YMC KeyChem- 3 0.3 1.0 1.0 40 47 11
L 4 0.3 0.8 0.8 50 38 5
5 0.3 1.2 .2 3il 50 115
6 0.3 0.8 1.0 48 40 7
[6,6]PCBM 40 47 11
7 0.3 1.0 1925 23)® (400 (11)»
0.3 1.2 15 29 49 16
9 0.3 0.8 il.72 41 42 8
a) PFA tube (1.D. 1.0mm) was coiled around the fluorescentlamp
nBusNOH covered with Al foil. Residence time : 7.5 min for 1streactor, 20min for
photoirradiation.
[6,6]PCBM b) Isolated yields. c¢) Confirmed by H NMR as [6,6]PCBM.
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a ) Reaction conditions : 0 °C,
LC b ) Microreactor : micromixer (IMM ), tube (SUS, ¢ =0.8 mm).
[6 6]PCBM c ) Isolated yields.
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2mM 0.5 mL/min
[6,6]PCBM 18.7min

37.3min LC 2 3.5

30 LC [6,6]PCBM LC
36

[6,6]PCBM



Helix&micromixer

(£2)

SRR
35WNa3 > 7

W’M‘Jm,”””‘_ o

(.D.2.1 mm>10m)

e

+ e i >
bnEESYY ) ;o i
| nBuNOHaq. | ] I (Spsl)
residence time unit
(1.D.2.1 mmx5m)
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