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Probing Ring Size-Dependent Structural Dynamics of Cycloparaphenylene Using

Femtosecond Stimulated Raman Spectroscopy ('Graduate School of Engineering Science,
Osaka University) (OHikaru Sotome,' Yusuke Morita,! Hiroshi Miyasaka,'

Cycloparaphenylene (CPP) derivatives are one of molecular nanocarbon and show unique
physical properties owing to their distorted and strained ring structure. Such properties
originate from the structural change in the excited state, as represented by fluorescence with
large Stokes shift. In this context, it is important to elucidate the structure-property correlation
in the excited state. In the present study, to this end, we have investigated the structural
dynamics of several CPP derivatives with different ring size using transient absorption and
femtosecond stimulated Raman spectroscopies.

Keywords : Cycloparaphenylene; Femtosecond Stimulated Raman Spectroscopy; Structural
Dynamics; Transient Absorption Spectroscopy

v m/NT 7= (CPPFigurela) (T3 FF/ I—RoDOEDTHY, £i
RN T AR P VBRI O UNTY v SRS I B R T AR EE R, 2
I LRI, A =27 AT FORERENITARESIND L O, SLhhEikEICEk
T OREEEGITEIK LT\ D, AFETIE, V7Y A ADORR5HEAx D CPP Zxf
BT, EORMEIRBICR T 2 EEEE O Z B & LT, mERINSEE 7 = A b
WEEE 7~ 0t (FSRS) &M, HhiE®% 7 = & b« B a R s OIS 7 1 )
2 7 A %&WE LT, Figure 1b, ¢ (Z[12]CPP & [8]CPP @ FSRS A7 kL% 7~kd,[12]CPP
TiX, 803, 1215, 1580 cm D7~ >3 KRB, £ Eh C-H msh LA, CH
mNZE G, HER C=C MiEIRENIFE SNz, T 60Ny RITREEICE(LIT 2
WH DD, ikl 1 ps FBRE ORFEE TH I IRE 2 K-> 72, —J7. [8]CPP @ C-H
N L C=C MEIRENC ST 53 KT, SR TSz TNy RIRDZE
fEb B SNz, ZORERIZ, Uo7V A XH/NE72 CPP O, FhE iR ER
%, BEET OB VRRAI LR CNOENBE ICEITT 52 S 2R L TV D,

400x10°

(a) 1.5x10° 4 (b) [12]cPP (c) [8]CPP
- 300 Avg. 0.1-0.5 ps
S 1.0- 0.3 ps £ Avg. 3-50 ps
o 10 ps S 200+
S s
£ 05+ £ 100
) [l
[ xr 0
0.0 -4 ¥ A
L e REERE 10—
1100 1150 1200 1250 1300 1350 1100 1150 1200 1250
Wavenumber / cm’ Wavenumber / cm™

Figure 1. (a) Chemical structure of cycloparaphenylene (CPP). (b,c) Femtosecond stimulated Raman
spectra of [ 12]CPP and [8]CPP in tetrahydrofuran.
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