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Design and Synthesis of Quinoline/Quinazoline Cyclic Trimers

(‘Graduate School of Pharmaceutical Science, Keio University, *Institute of Microbial
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TriQuinoline (TQ) is a cyclic quasi-planar quinoline (Q) trimer, whose Q units are
concatenated at the 2- and 8- positions in a head-to-tail manner. The central atomic-sized cavity
endows TQ with outstanding proton affinity, thereby exhibiting a supramolecular complexation
via m-t or CH-m interactions. However, the complete planarity of TQ is compromised due to
steric repulsions between hydrogens at the C-3/7 position of quinolines. Herein, we report the
design and synthesis of more planar molecular entities by sequentially replacing Q units of TQ
with quinazoline (Qz) units. An associative hydrogen bonding interaction would result in the
more planar molecular architecture. X-ray crystallographic analyses and NMR experiments on
Q2Qz1 (Q x2/Qz x 1) and Q1Qz2 (Q x 1/Qz x 2) revealed that increasing the number of Qz
units enhances planarity but reduces proton affinity. Moreover, these cyclic Q/Qz trimers
formed supramolecular complexes with coronene and [12]CPP by n-t and CH-r interactions
respectively. A comparable study of TQz (Qz x 3) will be also discussed.

Keywords : Quinoline; Quinazoline, Supramolecular entities, Planar molecules, Superbase

X/ U (Q) = k% 28/ T head-to-tail | Z YK 3 BidiE L 72381474 F TriQuinoline
(TQ) 1%, RT3 DI ENT 1R A XOFLEREFET LD, ZOH.OLZERIE
BRIEZR T T R ARRREA R L (EA X — /LSBT B 1, > 2 days), TQIEA T
F RO KBV o & LTS TSR EZHET 5, TQ D7 1 b ARFFIEIX
A FFANEE, TP T TERRE & BRI LTV D23, TQ IXBEE Q ==~ M
DRI T 0 N FimitEZ2 R < o RWFFE T, SRR DfRE & 2GRN ERKE
OB L2 mtEm 2 HigA, Q 2=y h&2X¥F Y U (Qz) ==y h~& B
BEAOIZEHE LT Q/Qz BR1L 3 iR & 7=\ T A o - Ak L 7o, XOBRAE s & AT <> NMR
EEBIZEY, 2=y N Qz BEHEIEINZ LV FmER [ B35 — ., e b UREFREIT
KFT2Z AL, £72, b QQz Bk 3 &ML, FHy Faexrr b
(2 —AR>F 7 U Z[12]CPP & nn, CH-n FHEAERIC K @B TE5R AR L1z, Zh
SR TRED LLEWINET — % OFEI 2 5T 5,

1) S. Adachi, M. Shibasaki, and N. Kumagai, Nat. Commun. 2019, 10, 3820.

High proton affinity H-H steric repulsion N-H associative hydrogen bonds
H (23 ppm in "H NMR)

more plana

n-n

Water miscibility

DNA intercalation

TriQuinoline (TQ)

© The Chemical Society of Japan - [F12205-2pm-05 -



