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[ Abstract] Diarylethene derivatives are one of photochromic materials that undergo the
cyclization and cycloreversion reactions in the excited states between the open- and closed-ring
isomers. Excellent properties of these derivatives, such as thermal stability of both isomers and
high fatigue resistance, have been attracting much attention [1]. These derivatives undergo the
effective cycloreversion reaction in higher excited states attained by stepwise two-photon
absorption of the visible light [2]. This result suggests that the two-photon-allowed electronic
state plays an important role in this reaction. In addition, we have found that this enhanced
reactivity in the higher excited state relative to that in the S; state is correlated with symmetry
of the molecular structure of diarylethene derivatives. In the present study, to elucidate the
correlation between molecular symmetry and chemical reactivity, we have measured the two-
photon cycloreversion reaction amount of a diarylethene derivative with asymmetrical structure.

[FF] T@m%%tﬁﬁ%ﬁﬁMﬁm%ﬁﬁy7U~wz%y%§¢i B2 E
POV IR U AMEICRF BN 7+ v e v 7{EEMTH D[], S HIcTyT Y —
WiT/m%Wi\Tﬁ1%¥ﬁifi#%u¢é%%%ﬁmﬂ4bﬂﬁtﬁw%ﬁ
t, 2LV A L—H—|Z K DFWK 2 ST hEIC X SR RE N AR LT A, B
#%ﬁ+ﬁ@ﬂ$?%%ﬁmﬁ@ﬁ?é_k%ﬁmtéhfmép]é%;\&hm
(%9 B AR RE DB B S IX, T U — T R EAR D Sy 1R O %
PEEFHBENH D Z L RSN TS, AR T, IEIHE 2> 7V — >
TUBBRERGRE U, T HE E SOSTEOMBZ 572012, 2 207 = A N
TSV R & W CENL IR IED KOS &2 HE Lz, £ OfERZ2 e @m0 ikE
RL el U CaEin T %,
[FH: (E8-Ei#)] Figure 1 12, AWFFETHW=U 7 Y —/LoTF U iFEK BPT D4y
FHEEEL 7+ v Xy I RN ERT, 1 TFRRBRKISIED 7.5%THY . 7 U —
VT URREARO R TIXTRRE O ROSME A R T, EALEIE IR RE D SR & B IR AR
RN D 7201, ARGV 2 (530 nm, 100 fs) THBRAEZEIEZ L. AL
7o SUIRRBITKT U CREIERFH At D%IC 2 & B ORIV 22 BS L (530 nm, 100
f8) . BUSHET L7z 400 ps 2 IZ I W TEBLUADE SV A (550 nm, 100 fs) (2 & 0 PHBRIARD



EPOCEAR L L L TR LROSEZ 1572,

=
\&
A
K

BPT(o) BPT(c)
Figure 1. Photochromic reaction of a diarylethene derivative, BPT
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Figure 2. (a) Time profile of transient absorbance changes of BPT(c) in n-hexane solution excited with a
femtosecond 550 nm pulse and monitored at 550 nm. (b) Reaction amount of BPT(c) sequentially excited with

the first (530 nm) and second (530 nm) pulses, plotted as afunction of time intervals between the two pulses.
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