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Control of Supramolecular Chirality on Surface for Functionalization
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Upon adsorption of molecules on a surface, most molecular systems show
chirality. This project aims at the precise control over the molecular chirality on surfaces and
tuning their chiral recognition ability by means of scanning tunneling microscopy with
molecular-level resolution. A systematic investigation of organic molecules that produce chiral
porous honeycomb structures based on modifications of the structure and functionality of the alkyl
side-chain of the molecules revealed several factors involved in the control of their chirality. In
addition, to investigate molecular recognition in the vacancies of these chiral honeycomb
structures, we developed functionalized pores comprising sites that recognize guest molecules
depending on the polarity and steric environment of the functional groups.

STM, AFM



ST™

BAFLANITEFSUT 4 —RIR

HE
1 1,2,3
1
90 FaFSIEnF
EESELANINTHFSUT 4 —FIR
$FHm
&5
dehydrobenzo[12]annulene )
DBA =
4.5 DBA 1
cw ccw ’
cDBA-0C12(S) cw 2a,b °
cDBA-0C12(S) DBA-0C12 DBA-
0C12 cDBA-0C12(S) cw
Sergeant-Soldiers 2c,d DBA-0C12
DBA
ccw
Enantioselectve
Adsorption
2e,f 7

DBA-OC12: R = CyoHys
cDBA-0C12(S):

=‘\/E\/\/\/\/\/
R= %75

2.(a) DBA () . (c,d) Sergeant-Soldiers
STM (e,T) cDBA-0C12(S)
6
5
DBA
1- PO 1,2,4-

TCB HOPG



(1) DBA

8)

cDBA-0C12(S)

ST™

cDBA-0C12(S)-0C12:
R!

CH
=CioHas

cDBA-0C12(S)-0C13:
R = BN
EHy
=CigHy7

b
Cul ( )cDBA 0C12(S)-0C12 cDBA-OC12(S)-0C13
g'\ ccw ccw
cDBA-0C12(S)-0C12  CcDBA-
0C12(5)-0C13 %%
STM Favorably Formed Favorably Formed
cDBA-0C12(5)-0C12 3.(a) cDBA-0C12(S)-0C12  cDBA-0C12(S)-0C13
CCw (b) cDBA-0C12(S)-0C12  cDBA-0C12(S)-0C13
cDBA-0C12(S) CW DBA
cDBA-0C12(S)-
0C13 cw 0C13
DBA cDBAO-C12(5)-0C12
cw 0C13
cDBA-0C12(S)-0C12  cDBA-0C12(S)-0C13
DBA-0C12
DBA
Sergeant-Soldiers DBA
() DBA STM o
DBA-0C12 cDBA-0C12(5) STM DBA
T 2c

cDBA-0C12(S)

ST™

ST™



(3) cDBA-OC6Ph(S)-OC6

R!=CgHys
R2=

DBA

cDBA-OC6Py-OC10

10,11

4.cDBA-0C6Ph(S)-0C6  DBA-OC6Py-
0C10

cDBA-0C12(S)

DBA
4- cDBA-0C6Ph(S)-0C6
cDBA-0C6Ph(S)-0C6

cDBA-0C6Ph(S)-0C6 PO

4.3 x 10*M
Linear
2.0 x 10°~2.0 x 10°% M
Linear
cw  ccw
2.0 x 107 M
cw
cDBA-0C6Ph(S)-0C6  TCB
CcCcw
DBA- i
0C6Py-0C10 TEh ~ 4
DBA-0C6Py-0C10 PO 5. cDBA-0C6Ph(5)-0C6
Linear cw ccw

1. Ernst, K.-H. Molecular Chirality at Surface. Phys. Status Solidi B
2012, 249, 2057-2088.
2. Raval, R. Chiral Expression from Molecular Assemblies at Metal Surfaces:
Insights from Surface Science Techniques. Chem. Soc. Rev. 2009, 38, 707-721.
3. Dutta, S.; Gellman, A. J. Enantiomer Surface Chemistry: Conglomerate versus
Racemate Formation on Surfaces. Chem. Soc. Rev. 2017, 46, 7787-7839.
4. Tahara, K.; Furukawa, S.; Uji-i, H.; Uchino, T.; Ichikawa, T.; Zhang, J.;
Mamdouh, W.; Sonoda, M.; De Schryver, F. C.; De Feyter, S.; Tobe, Y. Two-Dimensional
Porous Molecular Networks of Dehydrobenzo[12]annulene Derivatives via Alkyl Chain
Interdigitation. J. Am. Chem. Soc. 2006, 128, 16613-16625.
5. Tobe, Y.; Tahara, K.; De Feyter, S. Adaptive Building Blocks Consisting of Rigid
Triangular Core and Flexible Alkoxy Chains for Self-Assembly at Liquid/Solid



Interfaces. Bull. Chem. Soc. Jpn. 2016, 89, 1277-1306.

6. Tahara, K.; Yamaga, H.; Ghijsens, E.; Inukai, K.; Adisoejoso, J.; Blunt, M. O_;
De Feyter, S.; Tobe, Y. Control and Induction of Surface-Confined Homochiral Porous
Molecular Networks. Nature Chem. 2011, 3, 714-719.

7. Fang, F.; Ghijsens, E.; lvasenko, 0.; Cao, H.; Noguchi, A.; Mali, K. S.; Tahara,
K.; Tobe, Y.; De Feyter, S., Dynamic Control over Supramolecular Handedness by
Selecting Chiral Induction Pathways at the Solution-Solid Interface. Nature Chem.
2016, 8, 711-717.

8. Tahara, K.; Noguchi, A.; Nakayama, R.; Ghijsens, E.; De Feyter, S.; Tobe, Y.
Reversing the Handedness of Self-Assembled Porous Molecular Networks by the Number
of ldentical Chiral Centres. Angew. Chem. Int. Ed. 2019, 58, 7733-7738.

9. Sanz-Matias, A.; lvasenko, 0.; Fang, Y.; De Feyter, S.; Tahara, K.; Tobe, Y.;
Harvey, J. N. Computational Insight into the Origin of Unexpected Contrast in
Chiral Markers as Revealed by STM. Nanoscale 2018, 10, 1680-1694.

10. Tahara, K.; Katayama, K.; Blunt, M. O.; Iritani, K.; De Feyter, S.; Tobe, Y.
Functionalized Surface-Confined Pores: Guest Binding Directed by Lateral
Noncovalent Interactions at the Solid-Liquid Interface. ACS Nano 2014, 8, 8683-
8694.

11. Iritani, K.; lkeda, M.; Yang, A.; Tahara, K.; Anzai, M.; Hirose, K.; De Feyter,
S.; Moore, J. S.; Tobe, Y. Electrostatically Driven Guest Binding in a Self-
Assembled Porous Network at the Liquid/Solid Interface. Langmuir 2018, 34, 6036-
6045.



5 4 4 0

Tahara Kazukuni, Nakayama Ruri, Maeda Matsuhiro, De Feyter Steven, Tobe Yoshito

123

Alkoxy Chain Number Effect on Self-Assembly of a Trigonal Molecule at the Liquid/Solid
Interface

2019

The Journal of Physical Chemistry C

27020-27029

DOl
10.1021/acs. jpcc.9b08084

Anzai Masaru lyoda Masahiko De Feyter Steven Tobe Yoshito Tahara Kazukuni 56

Trapping a pentagonal molecule in a self-assembled molecular network: an alkoxylated isosceles 2020

triangular molecule does the job

Chemical Communications in press
DOl

10.1039/D0CC01823F

Tahara Kazukuni Noguchi Aya Nakayama Rui Ghijsens Elke De Feyter Steven Tobe Yoshito in press

Reversing the Handedness of Self-Assembled Porous Molecular Networks by the Number of lIdentical 2019

Chiral Centres

Angewandte Chemie International Edition in press
DOl

10.1002/anie.201902565

Sanz-Matias Ana lvasenko Oleksandr Fang Yuan De Feyter Steven Tahara Kazukuni Tobe 10

Yoshito Harvey Jeremy N.

Computational insight into the origin of unexpected contrast in chiral markers as revealed by 2018

ST™

Nanoscale 1680 1694
DOl

10.1039/c7nr07395j




Fang Yuan Tahara Kazukuni Ivasenko Oleksandr Tobe Yoshito De Feyter Steven 122

Structural Insights into the Mechanism of Chiral Recognition and Chirality Transfer in 2018
Host?Guest Assemblies at the Liquid/Solid Interface

The Journal of Physical Chemistry C 8228 8235

DOl
10.1021/acs. jpcc.7b11717

De Fetyer Steven

10 CSJ 2020

2020

2019

Nakayama Ruri Kobayashi Hanaka De Feyter Steven Tobe Yoshito Tahara Kazukuni

Self-Assembly of Dehydrobenzo[12]annulene Derivatives Having Three Long Linear Alkyl Chains and Short Substituent Groups at
Liquid/Solid Interfaces

The fourth edition of Scanning Probe Microscopy on Soft and Polymeric Materials (SPMonSPM 2018)

2018




De Feyter Steven

[12]

8 CSJ

2018

2018

DE FEYTER, Steven

[12]

98

2018

http://www.isc.meiji.ac.jp/~physorgchem/index.html




KU Leuven - University of
Leuven

National Chiao Tung
University




