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Catalytic Synthesis of Azulene-Containing pai-Conjugated Functionalized
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Azulenes, which show unique photophysical and redox properties derived from
their unusual dipolar and 1t -electron polarizations, are promising components for the construction
of advanced functional materials. In this study, we found the efficient dehydrogenative
functionalization method of C-H bonds of azulenes with the production of hydrogen as the sole
byproduct. The reaction occurred with excellent chemo- and regioselectivities to provide azulene
derivatives functionalized at 2-position even without any directing groups. Effective conjugation

through the 2-position of the azulene ring was demonstrated by the unique stimuli-responsiveness
against acid-base reaction.
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Table 1. Effect of catalyst on the dehydrogenative silylation of azulene

catalyst (5 mol%)

tmphen (10 mol%)
+ SiEtg
3,3-dimethyl-1-butene (3 equiv)

HSIEL Joh 100 °C, 4 h
(3 equiv) cyclohexane,
entry catalyst Yield of 1a / %2
16 [Ir(OMe)(cod)], 23
2 [I(OMe)(cod)], 82 (81)
3 [Rh(OMe)(cod)], 0

2 Determined by '"H NMR. Isolated yield is shown in the parentheses.
b without 3,3-dimethyl-1-butene.
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Table 2. Scope of substrates

[Ir(OMe)(cod)], (5 mol%)

D
tmphen (10 mol%)
7 R' 0 SiR%,

hydrogen acceptor (3 equiv)

HSIR?;

(3 equiv) 24h 1
Entry Method? temp/°C R’ SiR?; product Yield / %
1b A 125 H SiMe,Ph 1b 67
20 A 125 H  SiMe(4-MeOCgH;) 1c 66
3 A 125 H  SiMey(4-CF3CgH,)  1d 61
4 A 150 H  SiMey(3,5-(CF3),CeH3) 1e 41¢
50 B 100 H SiMe,Bn 1f 79
69 B 100 "CzHqs SiEty 19 74

aMethod A: Norbornene (hydrogen acceptor)
in octane. Method B: 3,3-Dimethyl-1-butene

CF3
(hydrogen acceptor) in cyclohexane. b\ >
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Figure 1. Plausible reaction mechanism
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Figure 2. UV-vis spectra in CH,Cl, of 4b (red)
and 1-phenylazulene 4b’ (blue) for neutral state
(solid line) and upon the addition of CF;CO,H
(dashed line). Inset: photographs of the neutral
state (left) and after protonation by CF;CO,H

(right).
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Figure 3. Comparison of reactivity and selectivity
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