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Using palladium-catalyzed double N-arylation strategy, 2,2’-di(carbazol-9-yl)-

1,1°-binaphthyl [(S)-1a] has been successfully synthesized. Upon photo-irradiation,

electron transfer from the carbazole ring to the naphthalene ring took place in

compound (S)-la to induce an excimer formation, as was evidenced by circular

dichroism (CD) and circular polarized luminescence (CPL) measurement.
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Scheme 1. Attempted Synthesis of 1a.
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Examined Conditions (1) Pd cat. Pd,(dba); (5 mol %), ligand {'BusP, (o-tol)sP or 2-{di(rert-
butyl)phosphino]biphenyl} (20 mol%), NaO'Bu (2.40 mmol), toluene (2 mL), 80 °C, 24 h. (2) Cu
cat. Cul (20 mol%), trans—cyclohexanediamine (20 mol%), K3PO, (2.40 mmol), dioxane (1 mL),
100 °C, 19 h. (3) Ni cat. Ni(cod), (20 mol %), DPPF or 1, 10-phenanthroline (20 mol%), NaO'Bu
(2.80 mmol), toluene or pyridine (4 mL), 100 °C, 23 h.

Scheme 2. Synthesis of Dicarbazolylbiaryls (S)-1a and 1b.
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(S)-2a: 2,2'-diamino- 3 maMMmgomw
1,1 ‘—b!naphthyl 82% yleld from (S
2b:  2,2'-diaminobiphenyl 1b (Apax: 381 nmqsf o 17)P

89% yield from 2b

@ Reaction conditions: 2 (0.50 mmol), 3 (1.20 mmol), Pd,(dba); (0.050 mmol), ‘Bu;P (0.20 mmol)
NaO'Bu (2.40 mmol) in toluene at 80 °C for 24 h. b Fluorescence spectra were measured in
cyclohexane (excited at 295 nm). The quantum yields were estimated using p-terphenyl (¢ = 0.87
in cyclohexane when excited at 265 nm) as a reference.
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Fig. 1. X-ray structure of (S)-1a from two different angles. Fig. 2. Calculated molecular orbitals of (S)-1a.
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Fig. 3 UV (lower left), CD (upper left), PL (lower right), and CPL (upper right) spectra of a solution of (S)-1a
(1.00 x 10°® M) in cyclohexane (a), CHCl5 (b), and CH5CN (c).
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