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Ultrafast initial motions of a rotaxane consisting of cyclodextrin threaded by
an isomerizable guest
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[Introduction] Synthetic supramolecules make ideal model systems for studying dynamic
intermolecular interactions. Their value lies in the possibility of synthesizing custom materials
for studying individual intermolecular interactions. In this work, we prepared a previously
reported Rotaxane, consisting of a long-chain-substituted azobenzene guest threading a
cyclodextrin host.! Based on NOESY results,! the cyclodextrin initially resides over the
azobenzene moiety, but following photoisomerization, the cyclodextrin ring translates to a
different position, as shown in Fig. 1. The
isomerization of azobenzene is  well-
characterized,? and the rate can be obtained from
the lifetime of its Si state. Since isomerization
causes the translation of the cyclodextrin, we

measured the excited state dynamics of the

azobenzene moiety to describe the initial step in

NOy

F.Z, 1. Schematic of Rotaxane isomerization. the process.
[Results] Time-resolved fluorescence upconversion spectroscopy was used to describe the
decay from the Si state. First, the azobenzene moiety was excited into the Sz state. The
characteristic Sz emission at short wavelengths was

A found to decay within 400 fs, giving rise to the S:
Reference

® Rotaxane state. The relaxation from Si was then characterized
using its time-resolved fluorescence, which

exhibited a biexponential decay, with time

constants of 1.2+0.2 and 17+2 ps for the two

Norm. Fluorescence Intensity

0.0-5 T . . transients, TrA and TrB, respectively (Fig. 2). The
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Fig. 2. Time-resolved fluorescence of ] S ] ]
Rotaxane and  Reference in 1:1  Wwithout a cyclodextrin ring decayed with time
water/acetonitrile at 610 nm, following

excitation at 375 nm. constants of 0.6+0.1 and 4.8+£0.5 ps. The slower S:



decay of Rotaxane indicates that enclosure by cyclodextrin creates a steric barrier to
isomerization.

Transient absorption spectroscopy was used to identify the processes corresponding to
TrA and TrB. Selected transient absorption spectra obtained after relaxation from Sz are shown
in Fig. 3. These exhibit two positive features at long wavelengths with decay times
corresponding to TrA and TrB: 1 and 18 ps, respectively. Near 400 nm is an additional feature
that decays with a 3 ps time constant. Based on its position at the red edge of the absorption
band and its absence from the time-resolved fluorescence, this feature is attributed to vibrational
relaxation in the ground state. In the region of the ground state bleach recovery (< 400 nm), the

3 ps (vibrational cooling) and 18 ps (TrB)

— — 40 . . .
£ E 30+ decay constants are sufficient to describe the
<L~
= 's 20+ .
gmi 104 — Steady-state repopulation of the ground state. Because the
s o ) )
a8 decay constant of TrA is not observed in the
§ 20 M ground state recovery, TrA represents
Pl o — relaxation within the excited state. The small
i = 1ps . . . .
3 20- 2ps increase in the time constant of TrA on going
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40— ==15ps from Reference to Rotaxane shows that
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Wavelength / nm cyclodextrin weakly affects this process.
Fig. 3. Transient absorption spectra of Rotaxane in o
1:1 water/acetonitrile. Excitation at 350 nm. Therefore, it likely corresponds to a structural

change preceding isomerization.

Conversely, the time constant of TrB is observed in the ground state repopulation,
indicating that the corresponding process is not a relaxation within the excited state. It is also
more sensitive than TrA to the presence of cyclodextrin, as would be expected for isomerization
within a highly constrained environment. Therefore, the time constant of TrB corresponds to
the actual isomerization. Successful isomerization likely requires coupling of an isomerization
attempt with the motion of the cyclodextrin. Thus, this time constant represents the

isomerization and the initial translation of the cyclodextrin.
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Facile Synthesis of Small MgO Nanoparticles / Metal-
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[ Introduction] Metal-organic frameworks (MOFs) or porous coordination polymers

(PCPs) have emerged as attractive materials for the applications such as gas storage,

molecule separation and catalysis. Recently, the composites of metal nanoparticles (NPs)

and MOFs have been studied due to synergistic effects. A wide variety of metal NPs/MOF

composites including Pt, Pd, Ag or Au have been reported. However there are few reports

on metal oxides NPs/MOF composites thus far.

Nanostructured MgO materials

are  important  heterogeneous
catalysts in Henry and Michael
reactions and also play important
roles in biological and medical

applications for cancer therapy.

MgO NPs are usually obtained
by calcination of Mg(OH)2 NPs.
Although synthesis by calcination
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is simple, size control at less than 5 nm  Figure 1. XRPD patterns for samples of (a) Mg-MOF-

has not been reported. Here, we report a 74 (b) 420-24 h (c) 530-12 h (d) simulated pattern for

novel facile synthesis of MgO NPs (ca. MgO.
2.5 nm) hybridized with Mg-MOF-74 from a partial decomposition of Mg-MOF-74.




[Experiments] Mg-MOF-74 was prepared by Mg(NOs).-6H,0 and 2,5-dihydroxy-
terephthalic acid dissolved in solvent consisting of DMF : EtOH : H,O = 15:1:1 (v/v/v)
and heated at 125 °C for 20 hours. Mg-MOF-74 was confirmed by X-ray powder pattern
(XRPD), thermogravimetric analysis (TGA) and N2 sorption.

The thermal decompositions of activated Mg-MOF-74 were carried out in a Schlenk
tube filled with H> gas and we obtained two samples, 420-24h at 420 °C for 24 h and 530-
12h at 530 °C for 12 h, respectively. The products were investigated by X-ray powder
pattern (XRPD), transmission electron microscopy (TEM) and infrared spectroscopy (IR).

[Results] Figure 1 shows the XRPD patterns from Mg-MOF-74 heated at various
temperatures of 420 and 530 °C under H> gas, respectively. For the sample heated at
420 °C, in addition to the diffraction pattern from the Mg-MOF-74 lattice, a new
diffraction pattern appeared, which is assigned to the MgO lattice. A higher-temperature
heat treatment at 530 °C provided MgO as a main component.

As shown in Figure 2, for sample 420-24h, small NPs with a mean diameter of 2.5 +
0.7 nm were present and distributed throughout the MOF (Figure 2b). For sample 530-
12h, highly dispersed NPs were also found, and the mean diameter was estimated to be
4.4+ 0.9 nm.

Figure 2. TEM images for samples of (a) Mg-MOF-74 (b) 420-24 h (c) 530-12 h.

From these results, it was found that the heat treatment at 420 °C with H, atmosphere
provides the hybrid material composed of MgO NPs and Mg-MOF-74, and the heat
treatment at 530 °C with Hz atmosphere provides MgO NPs as a main component. In
addition, the mean diameter of the MgO NPs is changed by the heating conditions.
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Effect of intermolecular distance to the bulk electric conduction

of the mixed-valence polyoxometalate [Mo"¥, Mo"; 054(803)2]6' cluster
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[SEER]BLALF-L LTI, LF DI Fa .

??w OH
o 085

ZINBHORBZ T 8 mmol, AgNO3z £7-13 CuBr 6 mmol, FJ=F /L 738 mmol % 70 ml
DT ER=RMIIINZ 24 BRI EFHEL, iEIZIV[M-C=C-R] 2B H L7, BWHiL
TeSE IR EA T F B (SEM) TIRIRZMEREL, T /U AY—[F /myRikE7r o T
ST=bDIZBIL T MegP & W= B IEIC L D) /T v — kst .
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A EIOFEREY, RAFIEIC iﬁEﬁ?ﬁ)ﬁE?‘é%@@%% (22 F 72531\ H AT RE7s
FIUA AL TIETHDLZENHD o T, A, BEREVE DY 1, KA 0K FL S
TSR B T2 B OT-EDICEEIR R~ EILRL, TOFAMERFT5TET
HD.

[Z% k]
[1] J. Nishijo, O. Oishi, K. Judai and N. Nishi, Chem. Mater., 19, 4627-4629 (2007).



1P036

ANy I BRRGIZES Ag-Pt =+ / JL—LDERKE ERHEE
GIER « PEZEBRT 1, JUKPE « SEAHHEIR 2 JuK - St 9)
OFH B!, Mk £FLRE EE2 R B8 Wy f#dix!, & ER>°

Synthesis of Ag-Pt nanoflame by galvanic replacement reaction and its growth mechanism
(Department of Biological and Environmental Chemistry, School of Humanity-oriented Science and
Technology, Kinki Univ.}, Department of Graduate School of Integrated Frontier Sciences,
Kyusyu Univ.?, Institute for Materials Chemistry and Engineering, Kyushu Univ.?)
OKengo Harada', Mika Hamasaki*, Atsuhiko Yajima?, Masashi Hattori®,
Hirofumi Kawazumi®, Masaharu Tsuji?®

[Argedy &l

BEAUR Ag 72 E)D T PRI 1%, B A ZRITE D SV ZREBIZIZ AR W R e e
LR, BRIFEEZ A L TR Y FiEfo N Ao — & LTORARSIFIh T 5,
FOHRTH, 7T/ 7 =L LTINS T /A AOHRZERIEIL, PR BARICITR S vyt
EFHELTEY, HEEED WD, &R/ R OREIE, IR, ha Xl LHkx T 7
7B —TRAET D P, Bk, BIkoF 7 7 L— ol cx X, fwekichnWgtaf Lz
PRI 23F H AV D FTREMEDS E U,

Fxlx, SNETEIAT U INVIRD AgF/ 7V AawFMELE L, Ag & Au, Pd 3t
TOHNNR=y 7 BTN LD FZED N TA T IR EAT D Ag-Aut /) 7 L— 2B LW
AgPd F /7 L—ADERITHOWTHIZ LT & 72, DA TIE, B2 Pt 280 S L, #ilih
TBRTAT I IRD Ag-Pt S 7 L—ADERKE B LT, ?

(=8 HE]

SR T AgNOs, 7 =&, Hz02. PVP, NaBHs Z{EAG L. Ag 7/ 7V Xhanv A RNE
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1) M. Tsuji, M. Kidera, A. Yajima, H. Kawazumi et al., CrystEngComm, 16, 2684 (2014).
2) M. Tsuji, M. Hamasaki, A. Yajima, H. Kawazumi et al., Mater. Lett., 121, 113 (2014).

Fig. 3. (@Ag 7 U XA, (b)NaCl #&i%wi, (c)NaCl ekt o
Ag-PtF /71 —2L0DXRD /8% —2. (DO —7 T AgCl

90



1P0O37

RERE TS XE Y —MEFRAFAREOEBRILZELHIE
(LABE, JSTEEHG2) oXBRIR , SEXR' , SARAL REW 2 HAH

Electrochemical tuning of strong coupling state between
Localized Surface Plasmon and Exciton

(Hokkaido Univ.!, JST-PRESTO?)
OAtsuyori Ohnuki! , Fumika Nagasawa! , Kentaro Suzuki! , Satoshi Yasudal® 2, Kei Murakoshi!
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RS T OSBRI EHICH R Sh 2 RfERE 7 7 XE (LSP) 12Xk HEHNIC, ==
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TIIAREAELEESTHZ LIX > THRK
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[Z%&C#k] [1] F. Nagasawa, M. Takase, K. Murakoshi, J. Phys. Chem. Lett. 2014, 5, 14-19.
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The proton and electron responses of ferrocene-nickelladithiolene hybrid
(Univ. of Tokyo) oAkira Tanushi, Tetsuro Kusamoto, Yohei Hattori, Kenji Takada, Hiroshi
Nishihara
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R TlE, RN AR IREBIC D CRA 2By - (LA 2 B3 5 X ¥
7Y F AV VERRITN U7 RO 2 B AT 5 2 & T, Hrar st - BEBE &2 Al
THIEEZHBELTWS 2 20T HLEF 720y - XF IV FFL v EB)
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(55 & &%)
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1. Kusamoto, T.; Kume, S.; Nishihara, H. J. Am. Chem. Soc. 2008, 130, 13844.
2. Kusamoto, T.; Takada, K.; Sakamoto, R.; Kume, S.; Nishihara, H. Inorg. Chem. 2012,
51,12102.
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Melting behaviors of disubstituted thiophene solid-solution systems

in silica-gel nano-pores
(Graduate School of Integrated Basic Sciences, Nihon Univ.%,
Department of Chemistry College of Humanities and Sciences?)

OShun Sakai', Yuko Inoue?, Sho Noguchi*, Atsushi Nagoe?, Hiroki Fujimori?
[#=1

FAT = ROWHEIX, FEBAICBWTH T A2 R T HIKEVHE TH S, FEAlo
FA T = TEBIRTEH S 2,5-dibromothiophene (BBT), 2,5-dichlorothiophene (CCT)? — k3R
BB, R EEMT 5 Z L BLETOIEN S bhro Tnd, AL TIE, mEEARE
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Fourier Transform Two Dimensional Excitation Spectrometer
by using Tandem Fabry-Pérot Interferometer

(Kobe Univ.*, Kio Univ.**) Hiroshi Anzai*, Masanori Fuyuki**, OAkihide Wada*
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