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2.ポリ(チエニレンビニレン)のシス-トランス熱異性化：低環境負荷溶媒の使用を可能とする薄膜調製法

1.立方体型[Mo3S4Fe]クラスターのFeサイトを用いる触媒的N2シリル化反応
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76% yield*, Mn = 10,700 (PDI = 1.7)**
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93% yield*, Mn = 15,700 (PDI = 2.3)**

trans >99%Highly selective catalysts for DArP: Wakioka et al., Asian J. Org. Chem. 2018, 7, 1206. 
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Mn = 14,000 (PDI = 2.4)**

trans >99%

E >99%

Z >99%

cis-to-trans
isomerization

drop-cast film (25 g/L)
240 ºC, 6 h

or
DSC measurement

(50–300 ºC)

(R = 2-decyltetradecyl)
Cis-Polymer as a Precursor of the Trans-Polymer 

Wakioka et al., Chem. Mater. 2021, 33, 5631.
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2-MeTHF

Eco-friendly solvent
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Soluble in 2-MeTHF

Insoluble in 2-MeTHF
High charge carrier mobility

cis-to-trans
isomerization

✔ cis-polymer: high solubility (good precursor of the trans-polymer)

✔ trans-polymer: low solubility toward organic solvents (only soluble in toxic 
halogenated solvents)

cis-P1 with annealing (trans-P1_iso)

✔ Edge-on orientation identical to trans-P1 (related to comparable µh)
✔ Step-terrace structure, which is preferable for charge transport, did 
not translate to improved mobility.
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n+-Si
OTS-treated SiO2

polymer film
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(1) spin-coating (2) annealing

[trans-P1] trans-P1_iso
cis-P1

[trans-P1]

OTS-treated SiO2

[OTS: C8H17Si(OEt)3] 

(at 240 ºC for 30 min)
4 mg/mL

cis-P1: 2-MeTHF solution
trans-P1: CHCl3 solution

✔ cis-P1 with annealing (trans-P1_iso): hole mobility (µh) comparable to trans-P1 
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trans-P1_iso ← cis-P1 trans-P1

edge-on 

lamella
d l = 2.10 nm

(in both cases)

π-stack
dπ = 0.387 nm
(in both cases)

trans-P1_iso ← cis-P1 trans-P1
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Solubility limit in 2-MeTHF at R.T.

cis-P1 (83 g/L) > trans-P1 (<0.1 g/L)

✔ cis-P1: much higher solubility

Pd2(dba)3 (0.5 mol%)
P(2-MeOC6H4)3 (2 mol%)

TMEDA (10 mol%)
t-BuCO2H (1 eq)
Cs2CO3 (3 eq)

toluene, 100 °C, 36 h
– HBr

Pd2(dba)3 (0.5 mol%)
P(2-MeOC6H4)3 (2 mol%)

TMEDA (10 mol%)
t-BuCO2H (1 eq)
Cs2CO3 (3 eq)

toluene, 100 °C, 24 h
– HBr

OFET Characteristics Thin Film Structures (2D-GIXD & AFM)

N2-reducing Metal-Sulfur Cofactor

a) Rees et al., Science 2011, 334, 940.  b) Hu et al., Science, 2020, 368, 1381.

Plausible Catalytic Pathway

Synthesis and Characterizations of N2-bound Clusters

Catalytic N2 Silylation by [Mo3S4Fe] Clusters

Comparison with Known Small-molecule Fe Catalysts


