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Synthesis and Characterization of Azulene-fused helicenes
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In this study, azulene-fused helicenes (AZHs) possessing a nonplanar helical
Tt -conjugated architecture have been synthesized and characterized, and their electrochemical properties
were studied. Our research project consists of the following three parts; 1) Development of new synthetic
method for substituted azulenes via Pt(ll)-catalyzed intramolecular ring expanding cycloisomerization. 2)
S{ﬂthesis of AZHs and evaluation of its physical properties and self-assembly. 3) The study as an n-type
electron acceptor in organic photovoltaic (OPV) applications.
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Table 1°
\ Pt(Il) (10 mol%)
O O addltlve (20 mol/ OO
toluene
80°C,12h
| dditi isolated yield (%)
entry catalyst additive 3a 2a
1 PtCl, none 17 —
2 PtCl, CO (1 atm) 56 —
3 PtCl, PPh, 5 45
4 PtCI, P'Bus 16 —
5 PtCl, P(OPh)z trace 84
6 PtCl, P(CgFs)3 93 —
7° PtCl, coD 37 <1
8¢ [PtCIy(CoHy)l2 none 23 46
9° [PtCly(CoHa)l2 P(CeFs)s 47 19

@ Reaction was performed with 2a (0.38 mmol) and Pt catalyst (10 mol%) in toluene (1.5
mL) at 80 °C for 12 h. ® Reaction carried out for 12 h at room temperature. ° The catalyst
loading was 5 mol%. Reaction carried out for 1 h at room temperature. COD = 1,5-
cyclooctadiene.
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@ Determined by CV measurement in 0.1M n-BuysNPFg/PhCN; potentials were
recorded vs Ag/AgNO3.
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n#Y pHE
AZH-1 AZH-2 AZH-4 AZH-5 AZH-6

HOMO -5.4 -5.4 -5.8 -5.2 -5.2 -4.8

EHME (%] 0.0030 0.0011 0.0026 0.0016 0.0003 —

Table 2
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