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Creation of Molecular Space by Linking Pillar-shaped Macrocyclic Host Molecules
"Pillar[n]arenes" ('Graduate School of Engineering, Kyoto University, *WPI-NanoLSlI,
Kanazawa University) OTomoki Ogoshi'?

Pillar[n]arenes serve as valuable building blocks for creating one-dimensional molecular
spaces by connecting them vertically due to their pillar-shaped structure. In this study, we
mixed pillar[5]arene with secondary amino groups on both faces and pillar[S]arene with
benzoic acid on one side. The system eventually converged to a homochiral trimer through the
repair of mismatched ion pairs, enabling real-time monitoring of the chiral transfer process.
The synthesis of chiral covalently bonded tubes was also achieved by employing dynamic
covalent bond formation of imines using pillar[5]arene with aldehyde on one side and diamines.
Pillar[5]arene-based cavitands were prepared using a colannelene skeleton with five amino
groups as the end cap through dynamic covalent chemistry.

Keywords : Pillar[n]arenes, Non-covalent Bonds, Dynamic Covalent Bonds; Planar Chirality

ol BEBIORA b e 0
pF reg—mr =) [0k ]

(Figure 1) &2 L7=RF%E® a0 © 4 "4
O
W TN D, ET—[]T L o e T
—IFEROBERTHS P B
ZEMD, ET—[n]T L—

Y ETTOERICED, — .
RiFa—Te@ezen Bl - R

AHETHD, ZOTD, Flz
(XA AR B AT R 70 B ) R
BEREZEALESE, BT , SH
FEICHAER > Fa— &y 5 ’
TOWMmAET) ZepsTE W

Bo —H T, TR TEDICM  fesmion o] o

RTCEH0ICFa—TK Figure 1 (a) Chemical structures and planar chirality of pillar[S]arenes.

OHIENIRE CH -7, F (b) The illustration of the process of statistically random to
B ° diastereomerically pure discrete trimeric nanotube through chirality

ZCARMIE TR, TR transfer by matching ten ion pairs between pS-amine and acid.

A ETmICETAE T

—[5]7 L— (base) \[CHHICZEEFMREAT HET—[5]7 L—> (acid) ZEA

HEHNREYL— T =d b T BT A F AR TA A MR EAER M8

X, Ta—TRIMNI~—%KT DI ERHALNE 257 (Figurel), " $7oF 22—

© The Chemical Society of Japan -A1433-2am-06 -



A1433-2am-06 AZX2a B1045SE4 (2024)

TRV~ —=IZiE, TNTENDOE T —[5]7 L—2R8 pSIE. pRIKDOXT VT 4 — %K

LTWb, k7 /7 5% ETmIZAET D87 —[5]7 L — (amine) [ZAIBHD & &

IND, BRTIET2=y IBEEET 5 Z ERTERWD, pSIRE pRARDS7EEN A]

B CThole, — i THHICLEEFREZAT HET—[5]7 L—> (acid) 1%, 7/LF /v

RN =y NEHRDBARETH o7, T2 TROLNTEF TN M7 I 7% BT

HIWZHT 2T —[5]7 L—r (B2 1E pS-amine) ZHAWTF 2 —74R b U ~—%TEK

T 5 &, IREFHIFFINCT X A7 U ~—3 FER LILI=25%:50%:25% CIZEK 3

DN, IATYTFOAF X7 —=NMEEIN TN Z & T, BEHIZIEFREXZ L0

MU ~—T~EWHK L7 (Figurelb), 2LV, ZDOX T NVEEDOREEZ ) T/ A

LATE=H—FTHENTER,

BB TE Tefi il 2 Rk 2 ,

LTATERET I S e

5RHA I VIBEROBR LS

HAERBREACDZ LT, "oy "ol o

¥ IR RBAET 2 m &

— 7 DOERb AL Lo N

F. sEOTAFE KEE 08 %
ol

Perfectly Matching Chirality
(Observed)

s
2 O X
2

REICHTHE T —[5]7
L= 20 F & 14-UT 3
J R TOMAEEAT
9L 10 DDORGHEN R A . . ‘

Figure 2 Preparation of (a) tubular dimer and (b) end-capped tube
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ERRA A~ —HEEL 65% capped tube with matching chirality was selectively formed.
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