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Homo(co)polymerization of bio-derived long alkyl
chain methacrylate and methyl methacrylate using a
readily accessible aminophosphine-based Lewis pair

Bingqi Wang,†a Zhen Wu,†a Yin Cai,a Fang Ge *a and Xiaowu Wang *b

Lewis pair polymerization (LPP), emerging as an effective polymerization method, has been broadly investigated

and applied in the synthesis of diverse polymers, e.g. poly(meth)acrylates, polyesters, polyethers etc. In the Lewis

pair-mediated polymerization of conjugated polar monomers, Lewis bases having P–N bonds showed great

promise in mediating controlled/living (co)polymerization of short alkyl acylates and short alkyl methacrylates.

However, there have been far fewer experimental studies on long alkyl chain acrylates or methyl acrylates using

LPP. Introduction of long alkyl side chains offers the opportunity to explore their influence on the parameters of

the generated materials and tune the physical properties of copolymers to cater to society’s demands. In this

contribution, we synthesized the new aminophosphine LB bis(N,N-diethylamino)methylphosphine [(Et2N)2PMe]

via varying the number of P–N bonds, and combined it with iBu3Al to form the Lewis pair (LP) for the (co)

polymerization of methyl methacrylate (MMA) and bio-derived lauryl methacrylate (LMA). (Et2N)2PMe/iBu3Al

showed both controlled polymerization of MMA and LMA at a monomer/(Et2N)2PMe molar ratio of 1600/1 or

700/1, respectively. Taking advantage of the linear chain end of PLMA, the block copolymer of PLMA-b-PMMA

was synthesized via the sequential addition method and its physical properties were investigated.

Introduction

Poly(meth)acrylates are important materials in our daily life.
They can be used as glue, lubricants, textiles, etc. The pro-
perties of homopoly(meth)acrylates, however, vary significantly
depending on the structure of their alkoxyl side chains.1 For
example, the length of alkoxyl side chains will have a signifi-
cant effect on the flexibility of the polymer.2,3 The bio-sourced
acrylate monomer, lauryl methacrylate (LMA), having a long
alkoxyl group, has attracted our attention. The twelve-carbon
long chain brings special properties to the homopolymer due
to its superior hydrophobic properties and low glass transition
temperature (Tg ∼ −65 °C).4,5 Therefore, LMA was used as a
soft block in the synthesis of acrylic thermoplastic elastomers
(TPE), and its hydrophobicity can also be used to construct
various amphiphilic block copolymers.6–8 Previously, homo(co)
polymerization of LMA has been achieved by free radical
polymerization,4,9–12 anionic polymerization,5,13–18 cationic
polymerization,19 and group transfer polymerization

(GTP).20–22 To the best of our knowledge, little is known about
the polymerization of LMA using Lewis pair polymerization
(LPP), which is an efficient polymerization method for the syn-
thesis of poly(meth)acrylates. Among the reported Lewis bases
(LBs), the phosphines containing the P–N bond exhibited
excellent polymerization abilities. In 2021, Wang and co-
workers reported the utilization of pyridinylidenaminopho-
sphines (PYAPs) as Lewis bases and applied them in Lewis
pair polymerization to controllably achieve PMMA.23 Later in
2023, Zhang et al. elaborated the application of mono- or di-
initiating pyridinylidenaminophosphines as LBs, which could
produce well-defined multi-block biomass-derived acrylic
copolymers via LPP from one-pot synthesis.24 In the year 2024,
Zhang and co-workers synthesized guanidine phosphine
(NsItBu)PPh2 and applied it as a Lewis base to synthesize poly
(vinylpyridine) (PVP) based (co)polymers.25

We previously reported26 the application of the
commercially available tris(dimethylamino)phosphine
(HMPT) featuring the P–N bond as a Lewis base (LB) paired
with iBu3Al to polymerize MMA. However, the HMPT-based LP
system showed insufficient initiation efficiency and low
polymerization degree in LMA. Preliminary results indicate
that replacement of the dimethylamino group with the diethyl-
amino group improves the initiation efficiency of LMA. This
phenomenon indicates that the diethylamino group exhibits
stronger steric hindrance effects and electronic modulation
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capabilities than the dimethylamino group. The larger diethyl-
amino substituent likely enhances the controllability of the
polymerization by adjusting the stereochemical environment
of the active center, which is reflected by increasing the stabi-
lity of the active species through inter- or intramolecular ion
pair interactions.27,28

To make progress in the use of aminophosphine-based
Lewis pairs in the controlled synthesis of (meth)acrylate mono-
mers and expand the diversity of polymers, a molecular engin-
eering strategy was proposed to structurally modify tri(diethyl-
amino)phosphine – retaining two diethylamino groups to
maintain their fundamental performance while a third substi-
tuent was introduced on the P atom. This “dual diethylamino
+ variable substituent” design (i.e., constructing (Et2N)2PMe,
(Et2N)2PPh, and (Et2N)2PCy compounds) preserves the
inherent advantages of diethylamino groups while enabling
fine-tuning of catalytic reactivity through the electronic/steric
effects of the third substituent. Such an approach establishes a
molecular design foundation for Lewis bases for achieving
high and controlled (co)polymerization of LMA. Therefore,
three new aminophosphines were synthesized by adjusting the
number of P–N bonds and the steric hindrance/electronic
effects of substituents on the P atom. Combining them with
iBu3Al provided Lewis pairs for the (co)polymerization of MMA
and LMA. Among these systems, the (Et2N)2PMe/iBu3Al Lewis
pair showed high efficiency and controllability in the polymer-
ization of LMA and block co-polymerization of LMA and MMA.
This in turn afforded a convenient system to synthesize the
block polymer of PLMA-b-PMMA (Fig. 1).

Results and discussion
Synthesis of aminophosphines and their applications in the
LPPs of alkyl methacrylates

(Et2N)2PMe, (Et2N)2PCy and (Et2N)2PPh were synthesized via
modified procedures (for details, please check the SI). To
evaluate the performance of the synthesized aminophosphines

in LP mediated polymerization, we combined them with
different organoaluminum Lewis acids (LAs) [such as (4-Me-
2,6-tBu2-C6H2O)2AlMe (MeAl(BHT)2),

iBuAl(BHT)2,
iBu2Al

(BHT), and iBu3Al] to achieve the polymerization of LMA.
Control experiments showed that neither the aminopho-
sphines nor organoaluminums can polymerize the LMA inde-
pendently (Table S1). It is well-known that the matching of the
acidity and steric effect of the LA to LB is important to realize
controlled/living polymerization.29 We first chose a Lewis acid
with slightly higher Lewis acidity [MeAl(BHT)2] compared with
(Et2N)2PMe to perform the polymerization of LMA at 25 °C
(LMA/LB = 100/1, [M]0 = 1.14 M). PLMA can be generated quan-
titatively within 40 min but with broad polydispersity (Đ =
1.62) (Table S2, run 3). Then, the combination of (Et2N)2PMe
with the larger steric hindrance LA [iBuAl(BHT)2] can produce
PLMA quantitatively, too. The generated PLMA has relatively
small polydispersity (Đ = 1.34) (Table S2, run 4). To improve
the polymerization performance, we resorted to other organoa-
luminums, which have less steric hindrance and smaller/com-
parable acidity. Both (Et2N)2PMe/iBu2Al(BHT) and
(Et2N)2PMe/iBu3Al systems produced PLMA quantitatively
under the same reaction conditions (LMA/LB = 100/1, [M]0 =
1.14 M). The GPC curve of the polymer generated from
(Et2N)2PMe/iBu2Al(BHT) showed a unimodal distribution. The
polymer showed a relatively small polydispersity (Đ = 1.39)
with Mn = 80.4 kg mol−1 (Table S2, run 5). There is a big discre-
pancy between MGPC

n (80.4 kg mol−1) and Mcalcd
n (25.6 kg

mol−1), which is ascribed to the low initiation efficiency (I* =
32%) (Table S2, run 5). Interestingly, GPC curves of the
polymer obtained using (Et2N)2PMe/iBu3Al showed a unimodal
distribution (Đ = 1.14). The generated polymer had a molecular
weight of 32.7 kg mol−1, which is slightly higher than the cal-
culated molecular weight, 25.6 kg mol−1 (Table S2, run 6).
Moreover, a much higher initiation efficiency (I* = 78%) was
achieved when iBu3Al was used in combination with
(Et2N)2PMe (Table S2, run 6). Subsequently, we set iBu3Al as
the optimal LA and combined it with (Et2N)2PPh or (Et2N)2PCy
to find the best system for the (co)polymerization of LMA.

(Et2N)2PPh, and (Et2N)2PCy were applied as LBs to polymer-
ize LMA together with iBu3Al. Experimental data revealed that
under identical reaction conditions (LMA/LB = 100/1, [M]0 =
1.14 M), these two systems can achieve quantitative polymeriz-
ation of LMA within 40 min at 25 °C. Both (Et2N)2PPh/

iBu3Al
(I* = 62%, Table S2, run 7) and (Et2N)2PCy/

iBu3Al (I* = 42%,
Table S2, run 8) showed lower initiation efficiency than
(Et2N)2PMe/iBu3Al (I* = 78%). Moreover, the polydispersities of
polymers obtained from (Et2N)2PPh/

iBu3Al (Đ = 1.35) and
(Et2N)2PCy/

iBu3Al (Đ = 1.46) were much higher than that of
(Et2N)2PMe/iBu3Al (Đ = 1.14). These results indicate that
(Et2N)2PCy with the largest third substituent hinders the
nucleophilicity of the phosphine center, which leads to the
lowest polymerization efficiency and produces PLMA with
much low initiation efficiency. In comparison, (Et2N)2PMe,
having the smallest third substituent, achieved the highest
initiation efficiency and better control of the molecular weight
and narrow polydispersity of poly(LMA). Based on the above

Fig. 1 Previous work and present work in this study.
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results, (Et2N)2PMe/iBu3Al was selected as the optimal system
for further investigation.

To show the capability of the (Et2N)2PMe/iBu3Al system in
achieving a wide range of molecular weights, we investigated
the polymerization of LMA at various targeted degrees of
polymerization (DP), from 30 to 1000. Varying the molar ratio
of [LMA]0/[(Et2N)2PMe]0 with a DP ranging from 30 to 700
yielded quantitative conversion of LMA. Moreover, the GPC
curves of the obtained polymers showed that the Mns
increased linearly, while the polydispersity remains narrow (Đ
= 1.12–1.36) (Table 1, runs 1–4, Fig. 2a and b).

Moreover, a kinetic experiment was performed at [LMA]0/
[(Et2N)2PMe]0 = 300/1; an aliquot was taken from the reaction
mixture and analysed by NMR spectroscopy and GPC analysis.
The GPC curves of these PLMA samples gradually shifted to
the higher molecular weight region with PLMA conversion
increasing (Fig. S9). The plot of the Mns of PLMA vs. LMA con-
versions fitted a linear line with excellent linearity (R2 = 0.994)
(Fig. S10). Moreover, the generated PLMA in each aliquot
maintained narrow Đs in the entire polymerization process (Đ
= 1.16–1.26) (Table S3, runs 1–5). And the plot of monomer
conversion vs. reaction time also gave a linear increasing (R2 =
0.998) relationship (Fig. S11). The reaction was completed
within 6 min. These results indicated that the
(Et2N)2PMe/iBu3Al system can polymerize LMA in a controlled
manner. The deviation between MGPC

n and Mcalcd
n (DP =

100–700) might be due to the application of PMMA standard
samples in GPC analysis. In order to verify this speculation,
the MNMR

n was determined from the 1H NMR of the polymer
([LMA]0/[LB]0 = 10/1) (see Fig. S29 and Table S6). By the inte-
gration of the CH2–N moiety (2.88–3.17 ppm) from the term-
inal group (from LB) of the polymer chain and the CH2–O
moiety (3.91 ppm) from repeat units of PLMA, we calculated
the average degree of polymerization ðDPnÞ of PLMA and
obtained its MNMR

n , which is smaller than the MGPC
n (see

Table S6; for the calculation details, please see the SI). A
further increase of the DP to 1000 resulted in incomplete

monomer conversion (52%) (Table 1, run 5), which might be
due to the deactivation of the active species under such high
monomer loading.20

To verify the chain-end group fidelity of the obtained
PLMA, the MALDI-TOF-MS spectrum of low-MW PLMA was
recorded. The spectrum showed only one population of the
molecular ion peak. It features the linear PLMA chain capped
with (Et2N)2PMe and H chain ends, which indicates that the
polymer chain is without back-biting (Fig. 2c).

Then, we sought to assess the versatility of
(Et2N)2PMe/iBu3Al LP for other monomers, such as MMA.
Varying the molar ratio of [MMA]0/[(Et2N)2PMe]0 with a DP
ranging from 200 to 1600 yielded quantitative conversions.
The GPC curves of the generated polymethylmethacrylates
(PMMAs) showed a linear increase of Mns (20.1–151.7 kg
mol−1), which coincided well with the theoretical value. The
polydispersity of the obtained polymers showed narrow Đs
(1.13–1.24) (Table 1, runs 7–10, Fig. S12 and S13). These
results indicated that the (Et2N)2PMe/iBu3Al system can poly-
merize MMA in a controlled manner.

To clarify the end-cap of the PMMA generated from the
(Et2N)2PMe/iBu3Al system, PMMA with a molecular weight of
10.2 kg mol−1 was analysed (sample obtained from run 11,
Table 1). The spectrum showed two populations of molecular
ion peaks. The major population features the linear PMMA
chain capped with (Et2N)2PMe and the cyclic β-ketoester or
δ-valerolactone chain ends, where (Et2N)2PMe was derived
from the chain initiation by (Et2N)2PMe (190.27), and the
cyclic chain end [100.12 (MMA) − 31.03 (loss of MeO) = 69.09]
was derived from the back-biting reaction (Fig. S14).29 The
minor population of peaks revealed a PMMA linear chain end
capped with (Et2N)2PMe without back-biting. These results
were quite different from our previous work, in which the
chain end of the PMMA produced from the HMPT/iBu3Al
system was mainly the back-biting chain end capped with
HMPT and cyclic β-ketoester or δ-valerolactone (Fig. S15).

Table 1 The results of polymerization of LMA and MMA via the (Et2N)2PMe/iBu3Al system

Runa LB/LA/M Conv.b [%] Time [min] MGPC
n

c [kg mol−1] Mcalcd
n

d [kg mol−1] Đc I*d [%]

1 1/2/30 LMA >99 30 22.3 7.8 1.36 35
2 1/2/100 LMA >99 40 32.7 25.6 1.14 78
3 1/2/300 LMA >99 120 92.2 76.5 1.17 83
4 1/4/700 LMA >99 280 240.3 178.3 1.12 74
5 1/8/1000 LMA 52 360 — — — —
6e 1/2/30 LMA — 3 s 18.9 — 1.20 —
7 1/2/200 MMA >99 80 32.9 20.2 1.13 61
8 1/2/400 MMA >99 180 54.0 40.2 1.14 74
9 1/4/800 MMA >99 300 92.4 80.3 1.23 87
10 1/8/1600 MMA >99 420 151.7 160.4 1.24 106
11e 1/2/200 MMA — 5 s 13.1 — 1.20 —

a Conditions: the polymerization reaction was performed at ambient temperature in a predetermined amount of toluene using the following pro-
cedure: [LMA]0 = 1.14 M, [MMA]0 = 3.0 M. bMonomer conversion measured by 1H NMR. c MGPC

n and Đ were determined by gel permeation chrom-
atography relative to the PMMA standard in THF. d Initiation efficiency (I*) = Mcalcd

n /MGPC
n , where Mcalcd

n = [MW(M)] × ([M]0/[LB]0) (conversion %) +
MW of chain-end groups. e After the sample was mixed, it was quickly quenched in the middle of the reaction. Samples were used to test
MALDI-TOF MS.
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Since the (Et2N)2PMe/iBu3Al Lewis pair could achieve PLMA
with a linear PLMA chain end without back-biting, we there-
fore explored the possibility of synthesizing PLMA-based block
copolymers. Before we performed the polymerizations to syn-
thesize PLMA-based block copolymers, we first conducted
chain extension experiments to provide evidence of the living
chain end characteristic of (Et2N)2PMe/iBu3Al in the polymeriz-
ation of LMA. After polymerization of the first batch of LMA
(200 equiv.) was complete (Mn = 59.8 kg mol−1, Đ = 1.22), a
second batch of LMA (200 equiv.) was added (Table S4, run 1).
The GPC curve of the generated PLMA shifted to higher mole-
cular weight (Mn = 121.6 kg mol−1) with a relatively narrow Đ =
1.24 (Fig. S16).

Investigation of the mechanism

To gain further insights into the polymerization behaviour, the
interaction of LB and LA was measured by the NMR technique
(Fig. S17 and S18). The chemical resonance of free (Et2N)2PMe
(79.5 ppm) in 31P NMR was shifted to 68.5 ppm after mixing
with an equal molar amount of iBu3Al (Fig. S17), which indi-
cates the formation of the classical Lewis acid/base adducts
(CLA). After the addition of an equal equivalent of LMA into

the CLA solution, dissociation of the (Et2N)2PMe/iBu3Al adduct
was observed. The 31P NMR spectrum shows two peaks. The
broad one at 68.5 ppm correlates to the chemical shift of
(Et2N)2PMe in CLA. Another peak at 61.1 ppm is assigned to
the zwitterionic active species. These two species have the ratio
of 84.7% (68.5 ppm)/15.3% (61.1 ppm) (Fig. S18). The in situ
NMR experiments indicated that CLA did not dissociate com-
pletely in the presence of an equal amount of LMA, which
might explain the insufficient initiation at the initial stage of
the reaction, thus resulting in a moderate initiation efficiency
(DP = 100–700) and low initiation efficiency (DP < 100) of the
(Et2N)2PMe/iBu3Al system.

It is well known that the electronic and the stereochemical
environment of the active center can reflect the stability and
reactivity of the active species through inter- or intramolecular
ion pair interactions.27,28 This conclusion could be clearly
drawn from the data in Table S2. The structure of the LB and
the good adjustment between the LB and LA lead to different
polymerization results. The stronger steric hindrance effects
and electronic modulation capabilities of (Et2N)2PMe endowed
it with suitable nucleophilicity and enhanced the stability of the
active species. But besides the factors we discussed above, the

Fig. 2 (a) GPC curves of the obtained PLMA at different monomer ratios (sample obtained from runs 1–4, Table 1). (b) Plots of Mn and Đ for the
obtained PLMA versus [LMA]0/[(Et2N)2PMe]0/[

iBu3Al]0 ratios (sample obtained from runs 1–4, Table 1). (c) MALDI-TOF-MS spectrum of the low-MW

PLMA sample produced using [(Et2N)2PMe]0/
iBu3Al in toluene at ambient temperature (sample obtained from run 6, Table 1, Mn = 18.9 kg mol−1, Đ =

1.20).
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structure of the monomer also plays an important role. The
back-biting side reaction in MMA polymerization was reduced
compared to our former HMPT/iBu3Al system (Fig. S15), but still
existed in PMMA synthesis via the (Et2N)2PMe/iBu3Al system.
However, the back-biting side reaction vanished when we used
LMA as the monomer. The long alkoxyl side chains in LMA
acted as a shield to effectively protect/stabilize the active species
and block the back-biting side reaction (Fig. 3).

PLMA-based copolymer syntheses mediated by the
(Et2N)2PMe/iBu3Al system

After demonstrating the success of the (Et2N)2PMe/iBu3Al
system in the controlled polymerization of MMA and LMA, we
attempted to synthesize copolymers by the copolymerization
of MMA with LMA.

First, the copolymerization was performed using the LMA/
MMA mixture ([LMA]0/[MMA]0 = 100/100) in a one-pot manner
at 25 °C. The polymer was obtained quantitatively with MGPC

n =
52.1 kg mol−1 and Đ = 1.21 (Table 2, run 1, and Fig. S19). In
order to further investigate the copolymerization reaction of
MMA/LMA and clarify the construction of the copolymer, we
monitored the copolymerization reaction by 1H NMR spec-

troscopy at a periodic time intervals and constructed kinetic
curves of the polymerization rate. As shown in Fig. S20 and
Table S5, the conversion of these two monomers took place at
the same time, and the propagation rate of MMA is nearly the
same as that of LMA throughout the whole propagation
process. Based on these data, the copolymer produced from
the one-pot copolymerization reaction of the mixture of LMA
and MMA is an alternative copolymer. In order to verify this
conclusion, we also recorded the 13C NMR spectra of (co)poly-
mers (PMMA, PLMA, PLMA-alt-PMMA and PLMA-b-PMMA). As
shown in Fig. S21, the chemical shifts of the α-C and β-C were
45.0 ppm/44.7 ppm from PMMA and 45.2 ppm/44.8 ppm from
PLMA (see Fig. S22). As for the block copolymer PLMA-b-
PMMA (see Fig. S22 Q2), two sets of α-C and β-C signals were
observed, which were in agreement with the chemical shifts of
α-C and β-C from PMMA and PLMA. This indicated the exist-
ence of -(-MMA-MMA-)n- and -(-LMA-LMA-)m- blocks (PMMA
and PLMA) in the copolymer chain. But the special chemical
shifts of α-C and β-C from -LMA-MMA- were difficult to observe
due to the overlapping and weak resonance compared to the
α-C and β-C signals of the repeating units from the PMMA
block and the PLMA block. As for PLMA-alt-PMMA, it shows

Fig. 3 The proposed mechanism.

Table 2 The results of copolymerization of MMA and LMA using the (Et2N)2PMe/iBu3Al system

Runa
Monomer

Conv.b [%] Time [min] MGPC
n

c [kg mol−1] Mcalcd
n

d [kg mol−1] Đc I*d [%]MMA/LMA

1 100/100 >99 180 52.1 35.6 1.21 68
21st 0/100 >99 3 30.3 25.6 1.21 84
22nd 100/100 >99 180 41.9 35.6 1.22 85

a Conditions: the polymerization reaction was performed at ambient temperature in a predetermined amount of toluene using the following
steps: for LB/2LA/M, [LMA]0 = 1.14 M, [MMA]0 = 3.0 M. bMonomer conversion measured by 1H NMR. c MGPC

n and Đ were determined by gel per-
meation chromatography relative to the PMMA standard in THF. d Initiation efficiency (I*) = Mcalcd

n /MGPC
n , where Mcalcd

n = [MW(M)] × ([M]0/[LB]0)
(conversion %) + MW of chain-end groups.
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two sets of chemical shifts of α-C and β-C, which are different
from the chemical shifts of α-C and β-C in PLMA-b-PMMA,
PMMA and PLMA (see Fig. S22 Q1). This indicates the exist-
ence of unique repeating units, which presents as
-(-MMA-LMA-)n- in the copolymer. And this also proved that
the structure of the copolymer is PLMA-alt-PMMA. Differential
scanning calorimetry (DSC) analysis of the copolymer shows
only one glass transition temperature (Tg = 0 °C), which lies in
between the glass transition temperatures of the parent homo-
polymers [PLMA (Tg = −55 °C) and PMMA (Tg = 125 °C)]
(Fig. S23). This result further indicated that the polymer
obtained from this reaction is a copolymer but not the mixture
of two homopolymers PMMA and PLMA.

Later, we tried to synthesize the block copolymer via the
sequential addition method of LMA and MMA (LMA/MMA =
100/100). After complete consumption of 100 equiv. of LMA
(MGPC

n = 30.3 kg mol−1, Đ = 1.21), MMA was added and the
polymerization was maintained until all the MMA was con-
sumed, which afforded the block copolymer (MGPC

n = 41.9 kg
mol−1 and Đ = 1.22) (Table 2, run 2, Fig. 4a). The PLMA-b-
PMMA copolymer shows a unimodal distribution in GPC ana-
lysis and the Mn increased along with the addition of MMA. The
DSC analysis of the copolymer shows two glass transition temp-
eratures (Tg

1 = −54.8 °C; Tg
2 = 117.5 °C) which were close to the

glass transition temperatures of PLMA (Tg = −55.0 °C) and
PMMA (Tg = 125.0 °C) (Fig. 4b). These results indicate that the
obtained copolymer is a well-defined block copolymer rather
than a random copolymer or a mixture of PMMA and PLMA.

Conclusions

In summary, we synthesized a new aminophosphine, namely,
(Et2N)2PMe, by adjusting the number of P–N bonds and the
steric hindrance of alkyl groups on N and P atoms. Then,
(Et2N)2PMe was treated as an LB and combined with iBu3Al to

construct an LP. MMA and bio-derived long alkyl chain meth-
acrylate—lauryl methacrylate (LMA)—were (co)polymerized via
the (Et2N)2PMe/iBu3Al system. The degree of polymerization is
up to 1600 for MMA and 700 for LMA. PLMA-b-PMMA was syn-
thesized and characterized. The (Et2N)2PMe/iBu3Al system
remedies the defect of our previous work (HMPT/iBu3Al
system), which can only conduct the (co)polymerization of
short alkyl acrylates and short alkyl methacrylate. Besides that,
the (Et2N)2PMe/iBu3Al system showed the ability to polymerize
the long alkyl chain monomer LMA, which has not been used
as monomer for the investigation of the polymerization reac-
tion via LPP. This provided more choices to synthesize poly-
mers with long alkyl side chains, which would in turn offer
the opportunity to explore their influence on the parameters of
basic materials and tune the physical properties of copolymers
to cater to society’s demands. Other aminophosphines are
under investigation to broaden the categories of conjugated
polar monomers and will be reported in due course.
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Fig. 4 (a) GPC traces of the produced copolymer from MMA and LMA using the (Et2N)2PMe/iBu3Al system (sample obtained from run 2, Table 2). (b)
DSC curves of PMMA (Mn = 45.2 kg mol−1, Đ = 1.14) and PLMA (Mn = 43.3 kg mol−1, Đ = 1.17) homopolymers as well as block copolymers (sample
obtained from run 2, Table 2).

Paper Polymer Chemistry

Polym. Chem. This journal is © The Royal Society of Chemistry 2025

Pu
bl

is
he

d 
on

 1
3 

A
ug

us
t 2

02
5.

 D
ow

nl
oa

de
d 

by
 Y

un
na

n 
U

ni
ve

rs
ity

 o
n 

8/
24

/2
02

5 
4:

39
:2

1 
A

M
. 

View Article Online

https://doi.org/10.1039/d5py00224a


figures and tables. The data supporting this article have been
included as part of the SI. See DOI: https://doi.org/10.1039/
d5py00224a.
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