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While their rich host-guest chemistry using flexible conformations and multiple NH sites,
UV-vis absorption properties of calix[n]pyrroles have attracted less interest because their
spectral shapes are expected to be independent of n. In this research, we found that
calix[3]pyrroles 1 show red-shifted absorption band around 270 nm in acetonitrile, while larger
analogues (n > 4) exhibited almost identical spectra. Theoretical calculations using TD-DFT
method indicated that the red-shifted band derives from narrowed HOMO-LUMO gap of
strained calix[3]-macrocycle. Therefore, the lowest-energy band can be used as a probe for
macrocyclic ring strain.

Keywords : Calix[3]pyrrole; UV-Vis Absorption; Strained Macrocycle, Pyrrole; Furan

Calix[n]pyrrole 1% n fHO B v —/L28 sp? fRFRIT I VLR

BEhi~7a¥ A7V ThV(Fig. 1), Xikicar >

A= a v EKRFER/BEMED NH L Z 72 A -

A MEEB BRI ST & 7z, —H T, FL 7 ¢ Jns
U /A4 REFERY) Ea—10rn HERBN LT calif3pyrrole 1 caln{dlpyrole 2:n =4
D72, F O AR R TIE & A D . . i
SRS FF - 1L C = e n o 1o, Bok (LIRiE 3 s g 1 Calix[alpyrrole DS
JVING LD calix[3]pyrrole 1 DARRIZHKFI L, /NSRERY A XD T2 v —/L[E+
DL CRATHEGEZROZ 2L, Zoba® i, EEL7zvtr—
BR DZERIN 72 M AAE R X 2 WA O ZL s I STz, & 2 CARME TIL, £ DE
ATEREEIZHRT 5 1 & 2 OFFEBRARO JERIUVRFME 22 511K calix[n]pyrrole(2: n=4,3:n=
6) &t L, BRI E R a2 T o722,

T h=FULHFIZBWT, 2,3 1%, 250 nm % WU & 9 21ZIE[RTE OW I A~
7 "VZERLIZ, —J7, 113270 nm fHiTlZ &
W7 b L5 WG 23 Bl 72 (Fig. 2). [A
FRZ2WINAT I, 1 OFFIKATH 5 calix[1]furan
[2]pyrrole 72 & T % R b7,

fEakEE A 4 L2 TD-DFT #EA{T-o7- &
A, LIFEAICHE L T >4 OEKERZR
X0 vy HOMO-LUMO v v 7 %> 2 : .
LRSI ot, TRED, BEEYTRLE T e
270 nm fFIE OWIE N~ 7 A 7 VDA Fig. 2. Calix[n]pyrrole (1: n=3,2: n=4)
kAT —7 L LCHATEA L ® CH;CN H10 UV-Vis A7 kL
maNT,

1) Y. Inaba, Y. Nomata, Y. Ide, J. Pirillo, T. Yoneda, A. Osuka, J. L. Sessler, Y. Inokuma, J. Am. Chem. Soc., 2021,
143, 12355-12360.

2) K. Watanabe, R. Saha, Y. Inaba, Y. Manabe, T. Yoneda, Y. Ide, Y. Hijikata, Y. Inokuma, J. Porphyrins
Phthalocyanines 2022, in press.

— caliq3Jpyrole 1
8 — caliq4Jpymole 2

Normalized absorbance / a.u.

T 1
350 400

© The Chemical Society of Japan - K604-3pm-05 -



	Calix[3]pyrrole類縁体の紫外可視吸収スペクトルと構造的解釈

