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Development of highly reductive photocatalyst for efficient 

generation of carbon radical
Tatsushi Yabuta, Yasuhiro Kobori, Ryosuke Matsubara*

Graduate School of Science, Division of Chemistry, Doctor Program

 Carbon radical is highly reactive species useful in 
various organic transformation. The cleavage of C-X bond 
(X=halogen) is common method to generate carbon 
radical. However, the transformation of C-Cl bond is 
rarely reported. Because the bond dissociation energy of 
C-Cl bond and the reduction potential of aryl chlorides are
very high.
I report herein that the transformation of C-Cl bond is 

achieved with photocatalyst 1 having NMe2 group to 
increase electron density of the photocatalyst.[1]

[1] Matsubara, R.; Yabuta, T.; Idros, U. M.; Hayashi, M.;
Ema, F.; Kobori, Y.; Sakata, K. J. Org. Chem. 2018, 83,
9381 9390.

Figure 1. Carbazole photocatalyst and radical 
reaction with aryl chloride. 
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[1] M. Decker, I. Staude, M. Falkner, J. Dominguez, D.N. Neshev, I. Brener, T. Pertsch, and Y.S. Kivshar, Adv.
Opt. Mater. 3, 813 (2015).

Figure 1. Procedure and SEM image of 
hexagonal Si nanodisk arrays (thickness: 
50 nm) on glass substrate fabricated by 
colloidal lithography. The diameter is 450 
nm. The period is 500 nm.
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Figure 1. Amount of evolved H2 as a 
function of irradiation

B22

23



TEM
1 1 1 2 2

1 2

X

(Electron Beam Ion Source) 
Kobe EBIS

TEM  

B23

B24

24



2050 3
 (A ) 

B (SRB) 1-palmytoyl-2-oleoyl-3-phosphoserine (POPS) 
A

SRB

POPS

B25

DNA
1 ( ) 2 2

1 2

 
 ( )  (F1) 

DNA
CG

DNA MET1 (Methyltransferase 1) MET1 F1  (met1
) F1 met1 F1

MET1
met1 F1

met1  (DEG; Differentially expressed gene) 
F1 met1  (met1-down) 

 (met1-up) F1 DEG met1-up
met1 F1

 

B26

25



-

-

-

-

NaCl -

-

-

50 mg/ml T

15 30

- 45

X (SAXS)

B27

PET PBT

PET PBT PET PBT
CH2

PET PBT

PET PBT 79 cm-1 113 cm-1

79 cm-1 113 cm-1

CH2
Fig. 1 Terahertz spectra of PET and PBT.

C01

26



(a) (b)

Fig1. Raman spectrum of SAP (a)before and (b)after annealing for 10 hours.
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Reconstitution and functional analysis of thylakoid membrane

on a glass substrate
Takuro Yoneda, Yasushi Tanimoto, Daisuke Takagi, Kenichi Morigaki

Graduate School of Agricultural Science, Agrobiosicience Department, Master Program

In plants, algae, and cyanobacteria, the photosynthetic electron transfer reactions take place in the thylakoid 
membrane. How the two dimensional organization of thylakoid membrane including membrane proteins and lipids 
regulates the photosynthetic functions is not fully understood due to the lack of methodologies to study the 
molecular details of membrane organization and functions. We reconstituted thylakoid membranes purified from 
spinach on a glass substrate as a continuous two-dimensional membrane. For facilitating the planer membrane 
formation, thylakoid membranes were mixed with phospholipid (DOPC) vesicles, and reconstituted into the scaffold 
of patterned polymeric bilayer. The electron transfer activity of PSII was confirmed by the changes in chlorophyll 
fluorescence as the electron acceptor or inhibitor were added. We observed the generation of NADPH on the surface 
of thylakoid membranes, confirming the electron transfer activity of PSI. These results support the feasibility of 
using reconstituted thylakoid membranes as the experimental platform to evaluate the molecular machinery of 
photosynthesis.
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