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Development of a novel synthetic system for preparation of pi-conjugated
oligomers

Atobe, Mahito
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Oligothiophenes have been used in many high-technological applications
including OLEDs, OFETs and OPVs. However, their synthesis is usually required complicated multi-step

processes and toxic transition metal catalysts. i )
On the other hand, the integrated use of microflow technology for organic electrosynthesis would

offer one of the most sophisticated processes in organic chemistry. In the present work, we have
successfully developed the novel electrosynthetic system for the preparation of oligothiophenes
without their deposition using a flow microreactor. Molecular weight and its distribution of
oligothiophenes could be controlled by selecting the reaction conditions.
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Figure 1. Schematic representation of an
electrochemical flow microreactor system.
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Figure 2. Photographic images of anode surface
after the electrosynthesis using (a) batch-type
reactor and (b) flow microreactor.

Table 1. The average molecular weight and
polydispersity ~ of  oligo(3-hexylthiophene)

obtained by electropolymerization  using
batch-type reactor and flow microreactor?
Monomer
Reactor type  conversion® Mn®  Mu®  Mw/Mn®
(%)
Batch-type
reactor 13 610 2100 35
Flow
microreactor 53 550 900 1.7

aElectrolysis conditions: substrate, 10 mM of
3-hexylthiophene; solvent, MeCN; supporting
electrolyte, 50 mM of BusNCIO4; anode, ITO;
cathode, stainless; current density, 5.0 mM cm;
flow rate, 0.47 mL min’; electricity, 2.0 F mol™.
®Determined by HPLC. °Determined by GPC.

4. 2. IFFEME O
Tu—~A a7 —EHNTHEAE
IZBWT, SRS EEEREFTT 52 &Ik
STAHI T BAFUALFAT2r) OHYF
ORI 2372, Table2 (2, 7 =4 L ERD
B XFEMEEHWEGAICBIT5E
A ROFEREZRT, ZOENSDND X
2T, HWDREMEOT =4 Ik -
THERY O FTREICKEEVNRAEL, 7=
F OB HEGEN NS AR BI1FE AL
MORTEPREL 2D EWVSHMNA S
N, ZHEI7 =4 EoE R/ E
B E, HERDZ H NV hTF A v &%
EALSELIERNHED, FV N AT H
MDAy 7Y o T RISOEENEL 7272
rhEEZLND,



Table 2. The average molecular weight and
polydispersity ~ of  oligo(3-hexylthiophene)
obtained by electropolymerization using various
supporting electrolytes?

Donor
number?

Supporting

b b b
electrolyte Ma®  Mw” Mu/Mn

BusNOTf 16.90 500 790 1.6
BusNCIO4 8.44 800 1100 1.4
BusNBF4 6.03 1200 2800 2.3

BusNPFe 2.50 1900 4700 24

2Electrolysis conditions: substrate, 10 mM of
3-hexylthiophene; solvent, CHCly; anode,
graphite; cathode, stainless; current density, 5.0
mM cm?; flow rate, 0.47 mL min’; electricity,
2.0 F mol. PDetermined by GPC.
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Table 3. The average molecular weight and
polydispersity of oligo(3-hexylthiophene)
obtained by electropolymerization with the
various electricity?

i L VI VR Vv
05 2100 4100 19
10 2500 5000 20
15 3100 7600 2.4

2Electrolysis conditions: substrate, 10 mM of
3-hexylthiophene; solvent, CH.Cl,; supporting
electrolyte, 200 mM of BusNPFs; anode,
graphite; cathode, stainless; current density, 5.0
mM cm2, PDetermined by GPC.
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