Z-Y. WANG, R. ZHU* (PEKING UNIVERSITY, BEIJING, P. R. OF CHINA)
Conjugated [5]Cumulene Polymers Enabled by Condensation Polymerization of Propargylic Electrophiles
J. Am. Chem. Soc. 2023, 145, 43, 23755-23763, DOI: 10.1021/jacs.3c08290.

Conjugated [S]Cumulene Polymers from Propargylic

Monomers
. /(/ . AN
LEEEY ul, NaOt-Bu < Ar )
7'* . R oo
R (with Ac,O when LG = OH)
// \ )\:o:o:o:a%
LG = OAc, OH R

Selected examples

97% yield
M,, = 67.9 kg/mol

M, = 27.6 kg/mol Me
95% yield
M, = 40.6 kg/mol
M, = 17.4 kg/mol
Small-molecule model and mechanism
| | o-Tol
LG
HO . Cul, Ac,0 Ar %
e ——
CAr ! NaOt-Bu
5% A
Me "~ [Cu]

Ar =

R'= \\/\r
e Ci2Has o
Me
—e—e— CqHg

92% yield
CigHa7 My = 31.2 kg/mol C4Ho n
CigHz7 M, = 14.3 kg/mol

— e——e——e—e. Me

S
... O'O , >99% yield; K\ /7 , 96% yield

Significance: Due to the challenging syntheses
and instability of high cumulenes, their functional
explorations are limited. Here, a step-growth poly-
merization method is reported for achieving conju-
gated high polymers featuring [5]cumulene as a
repeat unit.
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Comment: To tackle the stability issue, substitu-
ents are introduced at the ortho-position of the aryl
side groups, providing steric protection by adjust-
ing the torsion angles with respect to the main
chain. Improved stability, as well as backbone pla-
narity, is observed with the polymers.
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