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Development of metallic nanoparticle catalysts with dynamic molecular interface
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We synthesized surface-functionalized gold clusters with precise molecular
formula using peptide dendron thiolates as surface protecting agents which construct multiple
hydrogen bond-based reaction field. The peptide dendron thiolate-functionalized gold clusters was
found to facilitate several photocatalytic oxidation reactions through the reaction field effect of
peptide dendrons by visible light irradiation.



B X C—19. F—19—1, Z—19.

1. WFZEBIA Y DY =

Y — AR T, Y — R LTRSS
Oy TR AT IS < SO O SEAR SRR i A 1
WEETH DL OO, {LFENREMHICES &
WEES A BT 5729, TEMIRLSFHE
NnNTW5, R¥E—Rfitodhcb&F/T kL
FIEEmWWEEmREE, ST ESFOHE O
WHEZRTZ LD, fRIBHEEE DR FHEICHE
NDT72D, BEAITHFZEDM Tt TV 5, FFIZ,
FMS DI RLKE, 47 ) kil o Bl R
FRITHERE L, KBRS IS & v
) TEMICEERICEMD E LT, FHx D
BT % 2 @ W S 23 A5 S v T
%, LrL, ZOIFE A CIIHERA o EH ik
BCHY, mOABLEEII R T L OO, K
R 2 EHT 0L <, 2O
PN EBZE FLIC ik Bk T~ 2 fHFRF 95 2 & 3 ME—
ORI E L THEBIN TS, — 5T, &
TRy EOAHS T TRmEHE> Z &
ThF R 2 EL LT il o B & ik
BB BN, T R T O XA A B
TH Y, SLRERIRE %0 325 720 ORI
REFHESHIRTEHB O TV R VIR B
%,

REEHE L& T /7 ki R Tl 1 [ ek 2
WAEFIH LIz OGBS A21T 5 mfR <, &)/
KL +FRE DT N TF A —VH AR L
JE M S B KPR BAER I & 0 E % 5 758
L CHBAEICRY AT LT, YT D
LT L 3R ) O ARSIk L CIERIC
EWEEE A RS ERE L (M),
ZOBGIE, BRIk D REEM 113k
i & U AR ME 2RI 5 & D fEsk
DEBRIIKLTHHDTHY, - Ay —F
it Ft O & & LCHER STV, 22
T, ABFETIX, HEEE ORA LR mE
o S N A B SN e Il Dl e
JET R ORGSR A i L L, B
AR E AR T R BICHET S 2
&T, EONLAREING & Fedafi 2 7o E )
W7kt 2 BT 52 L 2 B L L CTHF%E
{1077,

R*\ R! R4
RZ—/Si—H + RA-OH

RS
TOF: 55,000 h-!
TON: 200,000

FIAFA—IVHESF/JHF

ZRREIEELER

BKEREEAICEY
EBEDOTILFILEE
. BE-oE

 FA—LETEILY
RS LR

 BRELORERE

VR U ARG ET D SOSIER 5.

CK—19 (Jtm)

2. WEOHEHB
AWFFETIL, XTF T RarF47—
MZ Lo TREEMINT-Z&BT /%
BT HZET, WRFPIZBTLXTF KT
yRreroFro ey NBIRT Y Fae v
M OKFEREICES S BRZFEENZIEL SN T
1R Ol T P & ST R SRR A S A % 7= il
BARBETL2ZEZBME LTHEZTT-
7= (M2), WiEEORET 5 Hril s G4
AT, FEEM YT & OGS FEE DT
MAEERIC LY oz 2 LT,
TR Ol P & ST R SRR 3 SEBL AT RE & 7
b, Fiz, —EWIZERET ORIk TR
il IS E 2 HBET 570120, 7 T AF—
A XAORLFH A X EBNE DV 72 & JE R
HARHLTWDZ ENNIELL 25, KSR
TIE, ZhooEFFEEmM- LR/ i
ikt & Al 32 7212, RiEEMY & LT
NT7F KT R rFA—LezfHniz, ~7
F KTV R =—ZmPEDEV DMF 72 & D
HIREE R Tl + KBRS D R L 7= 1%
Gz L, KPP TEDFNKEREOE
FRAZE 0 INHE LA L D 2 ENHE S
NTWb, £72, mEmWEREE AT L7 4
— VB AW A ITEANL R DD 72 W TE 4
BT R ELND T ENRMLITVA,
We-T, AW TIRET HXTSF KT Fe
YFA—EEENT R v — ST X
0, BBV NEREEAT HET /KL
FrEH5 258 LI, BAE—IUEO BN 2EE)
WL AKERHBICESHWTHEEZEETD
55 (2 B0 GA Fr il I Jis % 9= % Z &
DHFEESND, £/, FTILRET I e
— R L LIERTFRTFT Ru v nEgzhy
TR T DL T, & RTERICBITS
SEARSHR A 2R il OSSR T & B,

ATFET ROV

e
—
—
Y

if ) i)

S MT

2 -~
i ?

FLRUT—FF = EES
WEE T AT ZEA | | BB E R
+ N
e FRITBEIEA
FHZLD ) - A N
. estnra) LR TS FRE-
TR HR L A

LD TR | £EERYAS BALE
EEOET FURUT T
FENE
THEOHEERE | ¢ (EEA

{ P

S —— Q
““; 2 S+ MTRERIG “” 2

X 2. Bl R e A 5T/ KAIC &
2 e RSSO,

EREH

3. WrFED kL

KIFFETIE, 4B T /b DR EIEL Y T
& LT, WRTPICRT DI 5 8 & o
TRIFRFy R v FF—ILOHKRELT
ST, KHPIZET AR S~ %2 B 1Y
LT, F R LEEBIOERICER T 5
KMBERENT I 7 EL LIE IR



NEERB LT, Ar=Fr, VP, b
LT ARG X UEE, TAH I VERERD
WL E LEERTFRTF v R F4—
NEERGE LTz, FFFEDOE Bt L LT, ZFE
RERBT /R TFEHEZDZERMBITY
L% HWTT 2RO BRRICE T L
7o BEWAMETEMEZ EBLT 5 & & HIg, K
MERERRAT 21T 5 = DI L 2 D TR
HFEEZEAT 7-010%, 77 A2 —VA
AD/INEWEFTF R ThHDHZ ENEE
nad, £Z7C, KfETIE, XFIFKRTUR
0y I AT — NMEEBEET R DA IE L
L C o FEEme L (M3), —>
X, 50 COER LIcE&r 7 AX —DEHA
RE ST OB L Y XTF RF R
nyFAT— NEEATLHHE DI,
NFFRF o RarFh—L el REe
L72IRRECRILICHAIT ) 2 & T—2EIT
TFRFURarF AT — MBS T kL
FEARTDHITIETHD, ZNLDEKIEE
HNCRET 2D, Y72 A XD ) ki1
5.2 HFERMESL U, B4 kL
F & AW THE 2 OO 2 RETT 5 2 &
T, XTFRT v R rF47— Mefiid T
J R ORRBEEME, B X OMEEROSIC 35
RTF RTF v R KGO R Z I 6 H
WTasZ AL LT,

e H -,\
TIATAFA =
WEET T

e

o~ 8H

NFFEFUEOVFT =)L
7 o — L B L&

[y
EHEAL MS@BM
sz (Y

@ =
EIT
AIFEFUEOY
FFS5—h & ihiE NIFRFUFOLFA T
WEES AT
P PO
NH
. ) o
~SH - p A R ro YH
L)
n n Y-8 Se

GO or Gylys GpAsporG,Glu m=1,2

4 3. XTF KT FurF AT — MiES
TR DEREAF— L.

4. WrIERLE

(1) L-AN=F &G Ber L3558 —,
B, BT F RTF R F A4 —
NOIET, WALSEEOBE I LY _XTF R
T RRYTFET— MNEBEET TAX—D
BIRARICEII L (K4), fEkoF v
KR e R T kT T, B
DT Fa v 2AWEEEe, BNFokE
EENKEL B DD, RIS U ThRE
BOREL B &eET /IR ELNT
Wiz, LL, AFETIETF KT Ke
VFE T FOEEIDRELAERDITH
Bbod, 7o e RIS FRBRED
KiRRERTH487 T AR —DERRIEL ST

THZ LTI Lz, £, SRV A
N MR OREEEESHIICEVE KW
BRI TFRT N T AT — MK
BRI TAZ—ITEmmWEREEZ A LTV
HIZHED 5T, MmO T LSV ERIL A A
T oHe7 T AL —LEEEIZ, [Aus(S-DOPx)]
DM ERTHHE—SFTHD I &N
Honkirot,

Boc

iy
HN

H
Boc N s
(\ Hd%; ~T Au,

o m
DOPx-AuNC (x=1,2,3)

B 4. (AR, (0)F AR, (oF =iR
NRFFRF o R F4+o5—  RBELT S
A X —@ TEM f4.

(2) RFF RF v FavrF4+7— MNiES
7 7 AL —PNA R LY — EHIEEE SR
DA E I LI bt & UCTIERT %
ZEERELE, XRTIFRF R T AT
— MBS T A X —1TR% sy T &
AT THY, &7 TF7AX—aT
@ HOMO-LUMO B2 H 3k 5 K iy 220
AR 2 FIHIBRIC AT 2, 2 OWIEICR LT
HREE AT 5 2 & T, #hR I < —EHHEFEEN
ETHZ xR L, £, Z0&7 T
AL —DRBEEREFIAT 5T, —&
HRFZEZ T 242 OIS BNEITT S
ZEEALMNI L, BRI, 1 mol %
DOF AT F RTF o FrorF47—h
BB T AL —IFET, | K[UEDREFHEIRH
AFICBWTRERT 13-V 7 2= A I
VT T DRI K U CRIR A R L7
FEE, 3 BERCREAICEERL SR EIT L,
FRbBHBR SNz 1,2-0_ A LR BN
EEMICEONT (K5), AAEESE S
HIZRBWT, BUNREE, B LR LD
NRFF RF o FarFto— el T
NEXNTFET— R EDET T AKX —DF
TS 77 T DR ET LTS, WR L
BOICRTTFRT R ryBREE LT
ERT 52 &T, —HEBRIEZINT HBILK
JENNRESHEITL TS Z &2 5N
L7,

Ph  AuNC (1 mol %) Ph
2
o visible light 0
— - = 0
298K, 3h
Ph Ph

>99%
K 5. XFFRFL RerF+o—  igEs
7T AR =T X BNHRE .



5. ERRERLE

des&amsc) (G 8 1)
(D Ryota Yoshida, Katsuhiro Isozaki, Yomoya,
Yokoi, Nobuhiro Yasuda, Koichiro Sadakane,
Takahiro Iwamoto, Hikaru Takaya, Masaharu
Nakamura, “ONO-Pincer Ruthenium
Complex-Bound Norvaline for Efficient Catalytic
Oxydation of Methoxybenzenes with Hydrogen
Peroxide”, Org. Biomol. Chem. 2016, 1[4,
7468-7479. it
DOI: 10.1039/c60b00969g.
Selected as Front Cover.

@ Katsuhiro Isozaki, Yomoya Yokoi, Ryota
Yoshida, Kazuki Ogata, Daisuke Hashizume,
Nobuhiro Yasuda, Koichiro Sadakane, Hikaru
Takaya, Masaharu Nakamura, “Synthesis and
Functions of ONO-Pincer
Ruthenium-Complex-Bound Norvalines”, Chem.
Asian J. 2016, 11, 1076-1091. & F¢

DOI: 10.1002/asia.201600045.

Selected as Back Cover.

@ Hikaru Takaya, Sho Nakajima, Naohisa

Nakagawa, Katsuhiro Isozaki, Takahiro Iwamoto,

Ryuji Imayoshi, Nicholas J. Gower, Laksmikanta
Adak, Takuji Hatakeyama, Tetsuo Honma,
Masafumi Takagaki, Yusuke Sunada, Hideo

Nagashima, Daisuke  Hashizume, Osamu
Takahashi, Masaharu Nakamura, “Investigation
of Organoiron Catalysis in

Kumada—Tamao—Corriu-Type  Cross-Coupling
Reaction Assisted by Solution-Phase X-ray
Absorption Spectroscopy”, Bull. Chem. Soc. Jpn.
2015, 88, 410-418. #Hi

DOI: 10.1246/bcsj.20140376.

Selected as BCSJ award article in issue 3, 2015.

@  Francesca Pincella, Katsuhiro Isozaki
Tomoya Taguchi, Yeji Song, Kazushi Miki,
“Selective Two-Photon-Absorption-Induced
Reactions of Anthracene-2-Carboxylic Acid on
Tunable Plasmonic Substrate with Incoherent
Light Source”, J. Nanosci. Nanotech. 2015, 15,
1171-1179. &#HA

DOI: 10.1166/jnn.2015.9501

E%éz—\%ﬁi\%] GF 24 1)
O k¥ s BRI oL, AfE SEil, &
A, TR EER IRTIFRF R T
* T — NMEffidz s 7 A X —ONAEER ) B
AAERE 97 BFFR, NH, BERRK
2 (F), 2017/3/16-19.

@ Katsuhiro Isozaki, Kosuke Ishibashi, Ryo
Ueno, Hikaru Takaya, Masaharu Nakamura,
“Synthesis of Structurally-Defined Gold Clusters
Functionalized by Peptide Dendron Thiolates”,
Ist International Symposium of the Kyoto

Biomolecular Mass  Spectrometry  Society,
Invited talk, 2017/2/7, Shiran Kaikan (Kyoto,
Japan).

(® Katsuhiro Isozaki, Kosuke Ishibashi, Ryo
Ueno, Hikaru Takaya, Masaharu Nakamura,
“Synthesis and Photocatalytic Activity of Gold
Clusters Functionalized by Peptide Dendron
Thiolates”, The 13th Kinki-Youngnam Joint
Symposium on Organometallic Chemistry,
Invited talk, 2017/1/25, Kyoto Univ (Kyoto,
Japan).

@ B&Ier BEoL, AfE ==, @R e, PR OE
B, |X7F KT Rerd47— ME#i4
7T AL —DH R E ERKEE |, 5 63 M A1
&b RERS, NEE, 2016/9/14-16, F-FgM
KF (HR).

® B&ier BEoL, AfE ==l @R 6, TR OE

B, | XFF KT FarsF47— MMERiE

7T AN —DERR L EEEE), T FRE

14 IEU: £ [OFE, 2016/6/14-16, AbJuNEES
B (fal) .

® AfE ==, BRIK BESL, &R ok,
N IER, (IFRFroRkaerF4o—h
B4y 7 A2 —DA/EMBIER), BA
b5 96 FAAES, HEH, [FEEKRE (R
), 2016/3/24-27.

(D Kosuke Ishibashi, Katsuhiro Isozaki, Hikaru
Takaya, Masaharu Nakamura, “Synthesis of
Dendronized Gold Clusters with
Peptide-Dendron-Thiolates”,  Pacifichem2015,
Poster, Hawaii convention center (Hawaii, USA),
2015/12/15-20.

Katsuhiro Isozaki, Tomoya Taguchi, Kosuke
Ishibashi, Hikaru Takaya, Masaharu Nakamura,
Kazushi Miki, “Enhanced Catalysis of
Alkanthiolate-Self-Assembled-Monolayer-Cappe
d Gold Nanoparticles towards Silane Alcholysis”,
Pacifichem2015, oral, Hilton Hawaiian Village
(Hawaii, USA), 2015/12/15-20.

©® Katsuhiro Isozaki, Francesca Pincella,
Kazushi Miki, “Visible light-driven photocatalyst
with gold nanoparticle two-dimensional arrays as
a high intense field light source”,
Pacifichem2015, poster, Hawaii Convention
Center (Hawaii, USA), 2015/12/15-20.

O B  BsEL, B0 GPR, AR 32,
mA e, A IEWR, =& —F, A
n'ﬁ?rﬁﬂlii' T4 R REmAEFIH L

EVHEMBEROG ), 5 64 BIE TR,
ﬁﬁﬁ%ﬁ?ﬁé, WAEKREE (=40, 2015/9/15-17.

@ g BEaL, A =i, =k ),



mA 6, A IEYR, TERgRERREEZ B FE
L 785y 1 SR S AT ok - DGRk,
62 FIAHSRIL RS, R A X —, BElEK
% (KRBR), 2015/9/07-09.

@ Katsuhiro Isozaki, Tomoya Taguchi, Kosuke
Ishibashi, Hikaru Takaya, Masaharu Nakamura,
Kazushi Miki, “Enhanced Catalysis of
Self-Assembled-Monolayer-Capped Gold
Nanoparticles towards Silane Alcoholysis”,
International ~ Symposium on  Monolayer
Protected Clusters 2015 (ISMPC2015), oral,
2015/07/13-16,  Yamanaka  Dormitory-Naito
Seminar House (Yamanashi, Japan).

@ A =i, BRI BN, ma o P
FOEWR, IRIFRTFR)~v—FF4 T —

MERiG 7 T A X —DER), T FEE 13
Bl KL, RAX—, HIKE (5,
2015/5/11-13.

@ I B55A, B IR, Afs R,

AL, PR ER, =& —H, [T
B FAV— NG SR RO & Licé

F R FEE L AT o T o
AU AR, T/ F2E 13 BIKE, D,
HALKRS (E4), 2015/5/11-13.

® FiE ==i, B L, &Sa W
N BB, (RIFRTFUR)~—EHEER
HTDHF47— Mafidr 7 AX —DAKI,
HAL S 95 BEFE, HIH, HAKRY
(F3E), 2015/3/26-29.

Katsuhiro Isozaki, Tomoya Taguchi, Kosuke
Ishibashi, Hikaru Takaya, Masaharu Nakamura,
Kazushi Miki, “Enhanced catalysis of gold
nanoparticles capped by
alkanethiol-self-assembled monolayer”, Fourth
International Conference on Multifunctional,
Hybrid and Nanomaterials (HYMA2015), oral,
Melia sitges hotel congress centre (Sitges, Spain),
2015/3/9-13.

® W B, WO, AR S,
e L R OER, A, (a7
VBT RRBESCGIE 51 % B SRR AL L5 T
BT R BSUEMEDR ), 8 5 FEaTE
VHDY L, RAL =, HERRE (B,
2014/12/19-20.

Katsuhiro Isozaki, Tomoya Taguchi, Kosuke
Ishibashi, Hikaru Takaya, Masaharu Nakamura,
Kazushi Miki, “Enhanced Catalysis of Gold
Nanoparticles  Surrounded by  Alkanethiol
Self-Assembled  Monolayer”,  The 16th
International Conference on Organometallic
Chemistry (ICOMC 2014), oral, Royton Sapporo
(Sapporo, Japan), 2014/7/13-18.

Katsuhiro Isozaki, Tomoya Taguchi, Kosuke
Ishibashi, Hikaru Takaya, Masaharu Nakamura,
Kazushi Miki, “Enhanced Catalysis of Gold
Nanoparticles  Surrounded by  Alkanethiol
Self-Assembled Monolayer”, The 4th
International Conference on MEXT Project of
Integrated Research on Chemical Synthesis &
ICOMC 2014 Pre-symposium in Kyoto, oral,
Kyoto Univ (Kyoto, Japan), 2014/7/10-11.

@ BEIE  WsHL, Pincella Francesca, —AK —
ql, [&F ki R Thld| % b i
FePR & U 7e rI o BREN R i |, - R
%12 [FIke, KB, RHEKT GLER),
2014/5/22-24.

@D Katsuhiro Isozaki, Tomoya Taguchi, Kosuke
Ishibashi, Hikaru Takaya, Masaharu Nakamura,
Kazushi Miki, “Enhanced Catalysis of
Self-Assembled Monolayer-Capped Gold
Nanoparticles”, The Seventh Tokyo Conference
on Advanced Catalytic Science and Technology
(TOCAT7), oral, Kyoto Univ (Kyoto, Japan),
2014/6/1-6.

(HE) G 1 )

O B BE5L, =K —F], [4&F 2 Ki1ofit
BISH & B AR L E Sy TSR B ), 1
WS, T R oRmEM & TR
~Z R R R BT AT T kiR
BRI & 2 OFEffi~, 2016, 5 5 E, 397-402.

6. WAL

(D) AFFEfFeE

Bl Ws5L (ISOZAKI, Katsuhiro)

TR « AL SRR oo 3 B E B
Fet L H— - B

WIEE TS 30455274



