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Photoisomerization dynamics of N,N'-substituted indigo derivatives with aromatic substituents
('Ritsumeikan University)OYuki Shimizu,' Takayuki Murai,! Sora Ishikawa,' Yu Matsunaka,'
Yugo Isawa,' Reona Katayama,' Risa Kojima,' Yutaka nagasawa,’

N,N'-Diacetylindigo (DAI) exhibits trans-cis photoisomerization, in which the cis-form is
thermally unstable and returns to the trans-form even in the dark, i.e., T-type photochromism.
Furthermore, cis-form of DAI exists in two rotamers (head-head and tail-tail), depending on
the orientation of the methyl moiety (head) and the carbonyl moiety (tail) of the two acetyl
groups. When the methyl moiety of the acetyl group of DAI is replaced with phenyl or
naphthalene, steric hindrance increases and n-w interaction is also expected to get involved.
Therefore, we conducted a comparative study to examine how these effects affect the
photoisomerization reaction utilizing low-temperature measurements and femtosecond time-
resolved transient absorption (TRTA) spectroscopic measurements. In this study, we have
synthesized N,N'-dibenzoylindigo (DBI) and N,N'-dinaphthoylindigo (DNI), and compared
them with DAI. The femtosecond TRTA spectroscopic measurements revealed that the excited
state lifetime of DBI and DNI are extremely shorter than that of DAI, i.e., 2.1 ns.V
Keywords : Photoisomerization ; Indigo ; Transient Absorption

NN-TT7TEF A T (DAD ITHREHICE Y N T v A R BMEROET 2, &~
AZANIBIIC AR LZETH Y . BINCB TS b7V ARNCBWICES T A7+ h 7
oI ALEEZT, &5 DAl O ZKITIEZ, 220D T BFLEED X FLET (head)
EANR= VML (fail) OmEIcE b, 2 o0EEREMAEAR (head-head & tail-tail) 23
fFET 5, DAl OT BFNVID A FNEN % 7 2= 0 F 7 X L TEBRT D &, T
HKIEENKEL 2D, n-aHAEEAOREGE L THRIND, 22T, 2RHDOED
FMACLSIZ E D K 5 e % 3 JIF 70 RIERIES 7 = & N FPERER 5 fif I
A7 MAVHIEFIC LD R E LTz, AFZECTIXONN-T XY A LA 2 2 (DBI)
ENN-TUF 7 A A2 F (DNI) 26 L. DAl & DO EITo72, 7= N
R 2 R E W IN A~ 7 R VRITE 21T - 7= k5 H. DAl Oty 2.1 ns V{2 kb=, DBI
& DNl OFMITZNZ1 60 ps & 100 ps EFEFICH N Z ERHL MM E -T2,

o)
O
N 590 nm Q
LT ) —— A
A or 440 nm O —
(0]
o 00
References

1) D.C. Nobre, et al, Dyes and Pigments. 2020, 176, 108197.

© The Chemical Society of Japan - P3-2vn-03 -



