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Introducing Double Bonds to Polyolefins via Retro-
Diels–Alder Reaction

Significance: Immense research attention has 
been drawn to tackling the difficulties presented by 
polyolefin degradation and recycling. Introducing 
certain unsaturation, susceptible to chemical cleav-
age and functionalization, appears to be one of the 
possible solutions.

Comment: By introducing Diels–Alder comono-
mers, masked double bonds are incorporated in the 
backbone of polyethylenes. Then, via the post-
polymerization retro-Diels–Alder reactions, the 
double bonds are readily revealed. When subjected 
to metathesis conditions, telechelic polyethylene 
macromonomers are produced, which can then be 
used to make recyclable polyesters.

MeO2C CO2Me

MeO2C CO2Me

+

R R

X

P

S
O

O

O

Pd

MeO OMe

N

P

S
O

O

O

Pd
N

R R

X

n m
X

R R

n m

or

MeO2C CO2Me

O

1. Hoveyda–Grubbs II (HG2), 
    2-hydroxyethyl acrylate

2. RhCl(PPh3)3, H2

HO
O

O
OH

O

n

O

O
O

O

n

O

m

Ti(OBu)4

TBD
ethylene glycol
Ph2O

[Pd]
+

NaHCO3

Ph2O

R R

X =

[Pd] =

n m

chemical recycling

SYNFACTS Contributors: Dahui Zhao, Chen Li
Synfacts 04102023, 19(10), 0975 Published online: 14.09.2023186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0042-1752006; Reg-No.: S10923SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Synthesis of 
Materials and 
Unnatural Products

Key words

retro-Diels–Alder 
reaction

functional polyolefin

telechelic polymer

recyclable polymer

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


