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Synthesis of [8]paracyclophadiynes Incorporating Electron-Withdrawing Groups and Their
Strain-Promoted Azide-Alkyne Cycloaddition Reactions (Department of Chemistry and
Biochemistry, Waseda University) O Takumi Kashima, Yuki Kamata, Nobuhiro Kanomata

We have previously reported that the strain-promoted azide-alkyne cycloaddition (SPAAC)
between highly strained [8]paracyclophadiyne 1a and phenyl azide (2) proceeds in high yield
under catalyst-free conditions at room temperature (Table 1, entry 1). In this study, we
synthesized a novel [8]paracyclophadiyne derivative 1b bearing a methoxycarbonyl group to
decrease the electron density of the dialkynyl group, aiming to enhance its reactivity. The
cycloaddition under the same conditions afforded the cycloadduct 3b in high yield. However,
the reaction required 72 hours to complete (entry 2). Subsequently, we synthesized 1Ic,
incorporating an electron-donating hydroxymethyl group. Under similar conditions, the
reaction was complete in 16 hours, yielding 3¢ also in good yield (entry 3). These results
suggest that introducing an electron-withdrawing group at the para position of the benzene ring
in the alkyne decreases reactivity, whereas introducing an electron-donating group enhances it.
Keywords : Strain-promoted  azide-alkyne  cycloaddition;  Catalyst-free  reaction,
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Table 1. Cycloadditions of [8]Paracyclophadiynes and phenyl azide
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a:R=H
1a-c b:R=CO,Me R
[30eq] ¢:R=CH,OH 3a-c
Entry 1 R Time [h] Yield [%]
1 la H 36 98
2 1b CO-Me 72 89
3 1c CH,OH 16 85

1) #H%), SkHE#HEE, FEXEL, HALHARE 104 HFF L, 2024, E1141-1am-05.
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