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Chain growth by orthogonal synthesis via thiolactone ring-opening and thiol-en-Michael addition
reactions (Graduate School of Science and Technology, Niigata University), ORyota Sugawara,
Masahiro Teraguchi, Toshiki Aoki, Takashi Kaneko

A sequential multi-component reaction using ring-opening of thiolactones has been reported as
one of the methods to synthesize precise sequential polymers under mild conditions. Although the
repeating sequences are synthesized in multiple steps, the corresponding polymers are finally
synthesized by polymerization. Therefore, the sequence is controlled but the molecular weight is
not completely controlled. If chain-growth by ring opening and activation of the terminal group
can be orthogonally carried out, mono-disperse polymers will be synthesized (Scheme 1).

In this study, we attempted orthogonal synthesis of chain-growth by aminolysis of thiolactone 1
and thiol-en-Michael addition of the resulting thiol with methacrylic acid derivatives under
various conditions. 1) Ring-opening reaction of 1 was carried out by using benzylamine as an
initiator, followed by reaction with aminoethyl methacrylate derivative 2a to synthesize a dimer
protected by t-Boc. Further chain growth was attempted by elimination of the t-Boc group under
acidic conditions. 2) The ring-opening reaction of 1 and the thiol-en-Michael addition reaction
with methacrylic acid derivative hydrochloride 2b were attempted under various basic conditions.
3) In the ring-opening reaction of 1 with a diamine and the thiol-en-Michael addition reaction
with methyl methacrylate 2¢, TOF-MS measurements confirmed that ordered oligomers were
obtained by stepwise reaction.
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