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Development of Azahelicene-Based Chiroptical Materials
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Helicenes, ortho-fused polycyclic aromatic hydrocarbons, have been
recognized as promising CPL dyes. However, the synthetic difficulty and tediousness have often been
problems, and only small amounts of optically pure helicenes have been obtained by using chiral HPLC

in most cases. Herein, aza[7]helicenes with (1R)-menthyl substituents were synthesized via the
intramolecular Scholl reaction, and the diastereomeric pairs were separated by silica gel column
chromatography. The optically pure helicenes were further transformed into the corresponding cyclic
dimers, which showed the high CPL brightness and selective recognition of a fluoride ion.
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Scheme 2. Synthesis of diastereomeric aza[7]helicenes 4 and 5.
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Scheme 3. Synthesis of (P,P)-1, (M,M)-1, (P,P)-2, and (M,M)-2.
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Table 1. Chiroptical properties of 1, 2, 7, and 9in CH.Cl..
compd. An [nm] e [M~Iem™] AFE [nm] &k Qrum®?! BcpL 19
(P)-7 436 11200 447, 474 0.44 -2.3x10°3 5.7
(P,P)-1 493 83400 501, 535 0.61 ~7.4x104 19
(P)-9 423 7510 431, 456 0.32 -1.9x10°3 2.3
(P,P)-2 474 88400 483, 513 0.54 -1.3x10°3 31
[a] Excited at 2 =320 nm. [b] gium = 2(I.—Ir)/(IL+IR). [C] BepL = & X @g x Qium / 2
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Figure 1. (a) X-ray crystal structure of 10-TBAF. (b) Relative energies for the three complexation modes
of [10-F]~ calculated at the B3LY P/6-31G* level.

Table 2
10 DFT F
Before the binding After the binding
F compd. Kl M1 dun®[A]  MPDUE [A] dvn® [A]  MPDH [A]
(F_CL|_)| E (P.P)-1 97800 5.887 0.102 5.728 0.133
(H FCL_) 2.6 kcal/mol (M,M)-1 200000 5.878 0.108 5.718 0.119
(Figure 1b) (P,P)-2 24500 5.982 0.291 5.799 0.384
(M,M)-2 32500 5.955 0.331 5.793 0.366
(L-F)
51.5 kecal/mol 12 500 5.728 0 5572 0
[a] In CH2Cl2 at 20 °C. [b] The N-N distances in the optimized structures. [c] Mean
plane deviations of the diethynylcarbazole moieties.
1 2 HFcL~
FcL 6-7 kcal/mol
T 1 2
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