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Supramolecular organization between host and guest molecules utilizing the
surface of metal nanomaterials is an interesting research topic in various fields such as optical,
ener?y conversion, biological, and medical applications. Pentacene-alkanethiolate
monolayer-protected gold nanoclusters (TP-Cn-X-MPC) and nanorods (TP-Cn-MPR) were successfully
synthesized to examine the chain length (n =7, 11)-, structural size (X = S, L)- and surface shape-
dependent structural and photophysical properties. The associate constants (Kapp) are largely
dependent on the sizes of nanoclusters and alkyl chain lengths in TP-Cn-X-MPC (n =7, 11), whereas
the Kapp values approximately remain constant in TP-Cn-MPR (n =7, 11). Efficient photocurrent
generation was successfully observed on Sn02 films of pentacene and fullerene composites.
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Adapted with permission from J. Phys. Chem. C
2017, 121, 9043-9052 (DOI:
10.1021/acs.jpcc.7601164). Copyright 2017
American Chemical Society.

2. MFREOHEB

AW CrE, ERROMIER R 2 B E % |
RIEZRB P T O TWORWERS A7/ HiIFL
KD r—2@IZHS>W T L ISRTILEY %
AWTHIE 2D 5 Z & & Lz, BRmIC
RUBR T NI T A=V MER L T4
F /vy F (TP-Ch-MPRn=7,11) BLW



& Rt ChifR e T VEHN R D b
O 4 fE ¥ : TP-Cn-S-MPC £ L O
TP-Cn-L-MPCn=7,11), SHIZZLH DS
BibematlE Lz, 7 A Moyr e LT
REWRBFT 78T X —DT FT—1L
Coo & A AR 7 35 KOV YIRS
DNWT BB ZIT > 72,

3. WD

N BT N FF—
(TP-Cn-SH) 1% 4-7 10 F-0-F 2 L v & %
JEBEE LT 6 BB CAM LTz, WIT, BEH
"B EBICBAAFT T UL N AFAT
YE=7 A (CTAB) I[C X W #E I T-4
J /vy K (CTAB-MPR) Z{EHIL 72, #&
#I12. CTAB & TP-Cn-SH DEM T3 H# I
JEEAITH ZETRUAR TN T A —
NS/ my R~ERi L. TP-GNR %43
HZ LIRS LTz, 72, ZR{bamE L
T TP-Ref & 7% v F A —/ (C11-SH)
EHi Li=4F / a v K (C11-GNR) %=
Wi, X x v e kT
(TP-Cn-X-MPC: X = S, L) %, 4 #7258 O BE 4 |
EHECAKR L, ZnHAMRLE—EHD
{b&®a AW, FRME MBI LD
REERRAT . EH P KOS R O K A4
AR MVRIE & Z AT T2,

4. MR

2024 /R oREHE LT
TP-C7-S-MPC ¥ X O TP-C7-L-MPC D1
FUEFBAMEEX & T DY A Rfptrz R LT
Wb, —JF, KXk, & /ey
F i > vw T TP-CI-MPR B Xk O
TP-C11-MPR D #E R /R L T W %,
TP-C7-S-MPC # X Y TP-C7-L-MPC 1% 1
i 1.62 nm B L 2.20 nm DRI &
AL TWwW3, TPCII-S-MPC £ Lk O
TP-C11-L-MPC HIFIEREOFER TH - 72,
—Ji. &)/ vy FTIL, TP-C7-MPR O

A, 12.3 + 1.80 nm, EHli 35.7 £ 6.75 nm
LW ENE B NT-, TP-C11-MPR D}
ABIZIERBERY A X TH o7,

Jﬂﬂhk
12 3 4

Diameter / nm

J”m\\
12 3 4

Diameter / nm

2 BHWAEFBMEEN L OV A i
¥ (A) TP-C7-S-MPC (B) TP-C7-L-MPC
Adapted with permission from J. Phys. Chem.
C 2017, 121, 9043-9052 (DOI:
10.1021/acs.jpcc.7b01164). Copyright 2017

American Chemical Society.

(A)

5

(B)

5

O Short Axis
50 3 Long Axis — 30

0 10 20 30 40 50 60
Diameter / nm

80~ O Short Axis
@ Long Axis

i h 1B 0
0 10 20 30 40 50 60
Diameter / nm

3 HWAE BB & DY A X
#T(A) TP-C7-MPR (B) TP-C11-MPR Adapted
with permission from J. Phys. Chem. C 2017,
121, 9043-9052 (DOLI:
10.1021/acs.jpcc.7601164). Copyright 2017
American Chemical Society.

RIZ., MPCs DEETERLAREIZ DU THRHLH
2 RE A 9 % 7= . TP-Ca-X-MPC &
TP-Cn-MPR IZ%f L C Ceo & 7 A My T- & L
TN ER AT 72X 4), Z DS



Ceo DUSHNZAE S KIE 728 L e 2 I &
o, 1D NTZHOERE LD DG T Ky,
B L. TP-C7-S-MPC 1% K, = 73,800 M,

app
TP-C11-S-MPC (% K, = 37,800 M & I 7E L
= (F1),

=

—~
QO
=

(

O
-~

— TPCT-SMPC L

—— +Cq] =53 1M

= | — +[Cl =68 uM| ol =02

" — 10.2uM B - 31 uM

2  1a6aM 2 —— 1314

2 Pl 2 - 184 uM

g~ ——17.0uM S 289 -“M

o | — 23.8M 9 /~\ i

8 8 L N\ — 39.4uM

@ [} \

3 ? \

4 8 \

S o AR

St S i N\

i o // \\
)/ b, N\
\\ .

650 700 750 800 650 700 750 800

Wavelength / nm Wavelength / nm

(c

~

— TP-CT-GNR
— +[Cel =2.1uM

41uM

6.2uM
/\ 82,uM
/ \\ —103um
I\ 12.4 uM
\\ — 144um
\\ — 165uM
\

Fluorescence Intensity

650 700 750

Wavelength / nm

=

Io* (I - lopeq) | at 662 nm

0.0 0.1 0.21 0.31 0.4
[Cool '/ uM

B4 (A) Co DX RIREEIC K D HOE AN
7 R DX A KL — 3 a v ()
TP-C7-S-MPC, (b) TP-C7-L-MPC and (c)
TP-C7-MPR  JihifdJ & 325 nm. (B) Cy i
FEOMBICRT D Iy - Ipy) 7 2 v b
Adapted with permission from J. Phys. Chem.
C 2017, 121, 9043-9052 (DOI:
10.1021/acs.jpcc.7b01164). Copyright 2017

American Chemical Society.

2D Ky DEVERGT D20, NEEIE
DFl AT > 72, Coo DEFEEL TP & Cqo D
BOTHEIRHEZ BT 5 & sERICIT D 7e
<& %105 A TPRHIBMALETSH D,
TP-C7-S-MPC @ TP [E] 2 126 A TH 5

DIZHF LT, TP-C11-S-MPC @ TP [ g
145 A LRI R E <\ Ky 2353 1 FHHE
BECARITT 2 2 L 2B T 5/ R GO
7z (¥ 5), —J T, TP-Cn-MPR |7 /L
FAHEEEZTH Ky BIZE—ETHY |
FRFETF ey ROKRERIEVNDH S
& olz,

B 5 TP-C7-S-MPC (2331 % Ceo DM
& O BEME Adapted with permission from J.
Phys. Chem. C 2017, 121, 9043-9052

(DOLI: 10.1021/acs.jpcc.7b01164).
Copyright 2017 American Chemical Society.

F 72, TP-C7-S-MPC £ L ' Co D7y 14
BRI LT, 7 = A S RDE PRI E X
D YR © a b — 2 — T o &L
BEFBEOBIIC LRI L TND, &5
2, b A X E M - IZ TP-C11-S-MPC
B LU Ceo Doy FHEA K& EXIKENEIC X
o CTHEBER S, Bz AnCkE
BHRHE DA 21T > 72, ZDOFER, &\
WMIEEDT 72 a 227 FV TR
TEIRIZ B W T RAF R ER B STz,

AWFFETIE, B AR b By RIS K
S ThT R4 F /vy RITES LT
N ZV R FREGEDEKEITV., filr
PO TR L o THRE SN DM/ ER %
BOSHs & FL7e UCFgE 2 o 7o, BARIIZ
SR EORH Y oSSBT



MR E Ried o enTcE, XUt r0
BT 78T —ThD Cp ZBIHIZH
B BRI TED I LA AT P LIS
K224 ML —va VERICE-THL,N
W2 L7z, &RT R TIEET AT HES
Bi AV A XDOET &> TETRREED K
XL EDLDLN, &F /vy RIZ7 VX8
EOECEOLLTIZIE-EThoTz, %
72, TP-C7-S-MPC 3 X O Cqo Dy THEAE
D7 = I NFYIE PG E I s o
HEETBHIBH S, Bt BT
5N BT IC BV T BAF 22068
WA AN AIBDL AR TR S, REE
BAFEOWTITA R LV & O LR H
%o LAE, REFFRTRLIZ L D i 11k
FHFEERHWZT 2 MALURIES %= %
X R YLy fr=s X
Tp EER R B COTERN I TE S,

<F | sTE>
(I) D. Kato, H. Sakai, N. V. Tkachenko, T.

Hasobe, High-Yield Triplet
States Self-Assembled

Excited
in Pentacene
Mnolayers on Gold Nanoparticle through
Singlet Exciton Fission. Angew. Chem.

Int. Ed. 55, 5230-5234 (2016)

5. FRREELIRLE
(WFgER A,
=Y

FEorHAE R ONEHEAT 72 1T

(MEstam ) (G 2 fF)

(1) Kato, D.; Sakai, H.; Araki, Y.; Wada, T.;
Tkachenko, N. V.; Hasobe T.,

Concentration-Dependent

Mixed Self-Assembled

Photophysical
Switching in
Monolayers of Pentacene and
Perylenediimide on Gold Nanoclusters.
Phys. Chem. Chem. Phys. 2018, 20,
8695-8706. DOI: 10.1039/C8CP00174]

(BEHA)

@

Kato, D.; Sakai, H.
Tkachenko, N. V.;

Saegusa, T,

Hasobe, T., Synthesis,

Structural and Photophysical Properties of
Pentacene Alkanethiolate
Monolayer-Protected Gold Nanoclusters
and Nanorods: Supramolecular
Intercalation and Photoinduced Electron
Transfer with Cgy. J. Phys. Chem. C 2017,
121, 9043-9052. DOI:

10.1021/acs.jpcc.7b01164 (#FHiA)

(F=yER] Gt 8 )

D

)

3)

“

moA B KRS - W A -
TKACHENKO Nikolai + M # 5
N H A~ —Effi CdSe/ZnS
TR FICBIT XL —RBE &
— B IH 53 2 O B IR 1) B A A
b2 3 98 BFFEE BARKFEME
¥ /82 2018 4E 3 A

=k FewE - BEEOHE A
TKACHENKO Nikolai *+ P # =
“T NIRRTV T A AES 4
F 0T AR —OREERIE L —REIE
NHEEN LI EHa S EERL O
AR BAREFS BISEFHFES H
ARZLEMEF v /3 A 2018 4E 3 A

HH OB I EA PEE
CHUKMEEREE AT DN U
BIROGRL L R 5 28 [a A
AL RRRES LN RBFE F v v
XA 2017 9 H

/433

T. Hasobe and H. Sakai, ‘‘High-Yield and

Long-Lived Triplet Excited States of

Pentacene  Alkanethiolate Monolayer

Protected Gold Nanoparticles by Singlet
Fission’> 231st The Electrochemical
Society Center Meeting, New Orleans,

USA,2017 % 6 A



(5) IEKRE - EH £ A - TKACHENKO
Nikolai « P& 5 <X ZEU 7L

o FH—VEMET /KA D
XA T I 7 AHE BRI FERE 97
REFS BEZBRTFHEX v N
Z 2017 4£3 A

(&) Gt 0 )
(PESEIA PEHE)
OmERee Gt 0 1)

LAY N
FE
HERIF
FE¥HE -
Ha
HFEFEHA H .
E N DRI

OBkt G 0 1)

SHRE
FE
HERIF
FHAE -
Ha
IAEFAH
E N DRI

6. HFITHELAE

() WFge s

PeEs e (HASOBE, Taku)
B HEFE BN E - BRI SRER - HEHR
IEEE S 70418698

(2) TEHEIF 2T

W H#£ AN (SAKAI, Hayato)
BEER R - BT - Bh
¥  : 60708486



