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Section S1. Results of model polyesterification using excess MA to BDO

Table S1 | Polyesterification of MA with BDO under different reaction conditions

entry MA/BDO? TsOH (mol%) temperature (°C) time to climb (h) M, (kDa)° cis (%)¢
1 1.05:1 0.5 135 Nb 22 95.2
2 1.05:1 1 135 2.5 92 93.9
3 1.05:1 1.5 135 1.5 78 96.2
4 1.05:1 1 110 9 38 98.6
5 1.05:1 1 120 3.5 72 97.5
6 1.05:1 1 150 1.5 59 923
7 1.1:1 1 135 4 82 94.1

2 MA/diol was the molar ratio of MA and diol. ® No Weissenberg effect was observed within 8 h. ¢ M, obtained by gel permeation
chromatography (GPC) in CDCls. 9 cis % was defined as cis/(cis+trans) and calculated from '"H NMR.
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Section S2. NMR spectra of maleic anhydride byproduct
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Fig. S1 | a, "H NMR spectrum of maleic anhydride. b, >*C NMR spectrum of maleic anhydride.
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Section S3. Characterizations of MA-based polyesters prepared with excess MA
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Fig. S2 | GPC curves of MA-based polyesters synthesized with MA/diol of 1.05:1. a, PBM. b,
Poly(pentylene maleate). ¢, Poly(3-methylpentylene maleate). d, Poly(hexylene maleate). e,
Poly(decylene maleate). f, Poly(dodecylene maleate). g, Poly(1,4-cyclohexandimethylene maleate).
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Figure S1 'H NMR of poly(pentene maleate)

Fig. S3 | Poly(pentylene maleate) (Table 1, entry 2), synthesized with MA/1,5-pentanediol of

1.05:1, in CDCls. Top: '"H NMR spectrum. Bottom: 13C NMR spectrum. (M, =77 kDa, cis
content=96.2%)
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Fig. S4 | Poly(3-methylpentylene maleate) (Table 1, entry 3), synthesized with MA/3-methyl-
1,5-pentanediol of 1.05:1, in CDCl;. Top: '"H NMR spectrum. Bottom: 13C NMR spectrum. (M,=53
kDa, cis content=97.8%)
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Fig. SS | Poly(hexylene maleate) (Table 1, entry 4), synthesized with MA/1,6-hexanediol of
1.05:1, in CDCl;. Top: '"H NMR spectrum. Bottom: 13C NMR spectrum. (M,=52 kDa, cis
content=97.9%)
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Fig. S6 | Poly(decylene maleate) (Table 1, entry 5), synthesized with MA/1,10-decanediol of
1.05:1, in CDCl;. Top: 'H NMR spectrum. Bottom: 3C NMR spectrum. (M,;=51 kDa, cis
content=97.2%)
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Fig. S7 | Poly(dodecylene maleate) (Table 1, entry 6), synthesized with MA/1,12-dodecanediol
of 1.05:1, in CDCl;. Top: '"H NMR spectrum. Bottom: 13C NMR spectrum. (M, =80 kDa, cis

content=96.4%)
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Fig. S8 | Poly(1,4-cyclohexanedimethylene maleate) (Table 1, entry 7), synthesized with
MA/1,4-cyclohexanedimethanol of 1.05:1, in CDCl;. Top: '"H NMR spectrum. Bottom: *C NMR
spectrum. (M,=44 kDa, cis content=97.2%)
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Section S4. PBM synthesis with conventional transesterification catalysts and

dehydration of MA

Table S2 | Different catalysts applied for synthesis of PBM with excess MA

catalyst content

entry MA:BDO?* catalyst (mol%)" temp(°C)®  time(h)® cis (%)d M, (kDa)®
1 1.05:1 ZnCl, 0.5 135 6 88.1 1.9
2 1.05:1 SnCl, 0.5 135 6 74.6 8.7
3 1.05:1 Sb,04 0.5 135 6 91.6 1.5
4 1.05:1 GeO, 0.5 135 6 91.0 1.3
5 1.05:1  Ti(OBu), 0.5 135 6 91.4 2.6

2In molar ratio. ® Polycondensation temperature. ¢ Polycondensation time. 4 cis % was defined as cis/(cis+trans) and calculated from

'"H NMR. ¢ Mn was calculated from "H NMR. fMolar ratio of catalyst to BDO.

Table S3 | Conversion of maleic acid to maleic anhydride

entry Feeding temp(°C)? time(h)P Test description
. maleic acid 140 05 A large amount of maleic anhydride was
(0.2mol) ' collected in the cold trap.

aPolycondensation temperature. ® Polycondensation time.
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Section SS5. Analysis of terminal groups by NMR during polyesterification with

excess MA
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Fig.S9 | NMR analysis of the reaction mixture after 1 h at 110 °C (TsOH: 1 mol%, MA/BDO=

1.05:1). Top: 3C NMR spectrum. Bottom: 'H NMR spectrum in CDCls.
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Section S6. Characterization of poly(butylene itaconate) by NMR
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Fig. S10 | '"H NMR spectrum of poly(butylene itaconate), synthesized under typical conditions
(itaconic acid /BDO =1.05:1, 135 °C, 1 mol% TsOH, 8 h), in CDCl;. (Mn=960)
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Section S7. NMR spectra of MA-based polyesters prepared with equimolar MA

and diols
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Fig. S11 | Poly(pentylene maleate) (Table 1, entry 9) in CDCl;. Top: 'H NMR spectrum. Bottom:
13C NMR spectrum. (M,=11.8 kDa, cis content=97.8%)
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Fig. S12 | Poly(3-methylpentylene maleate) (Table 1, entry 10) in CDCl;. Top: 'H NMR spectrum.
Bottom: 3C NMR spectrum. (M,=9.6 kDa, cis content=99.2%)
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Fig. S13 | Poly(hexylene maleate) (Table 1, entry 11) in CDCl;. Top: 'H NMR spectrum. Bottom:
13C NMR spectrum. (M,=15.2 kDa, cis content=98.5%)
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Fig. S14 | Poly(decylene maleate) (Table 1, entry 12) in CDCls. Top: 'H NMR spectrum. Bottom:
13C NMR spectrum. (M,=11.2 kDa, cis content=99.2%)
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Fig. S15 | Poly(dodecylene maleate) (Table 1, entry 13) in CDCl;. Top: 'H NMR spectrum.
Bottom: 3C NMR spectrum. (M,=9.9 kDa, cis content=98.9%)
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Fig. S16 | Poly(1,4-cyclohexanedimethylene maleate) (Table 1, entry 14) in CDCl;. Top: 'H
NMR spectrum. Bottom: 3C NMR spectrum. (M,;=12.9 kDa, cis content=98.4%)
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Section S8. NMR Spectra of MA-based polyesters prepared with excess diols
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Fig. S17 | 'H NMR spectrum of poly(pentylene maleate) (Table 1, entry 16) in CDCl;. (Mn=3.8
kDa, cis content=96.7%)
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Fig. S18 | 'H NMR spectrum of poly(3-methylpentylene maleate) (Table 1, entry 17) in CDCls.
(Mn= 4.7 kDa, cis content=99.5%)
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Fig. S19 | 'H NMR spectrum of poly(hexylene maleate) (Table 1, entry 18) in CDCl;. (Mn=2.8
kDa, cis content=99.1%)
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Fig. S20 | '"H NMR spectrum of poly(decylene maleate) (Table 1, entry 19) in CDCl;. (Mn=3.1
kDa, cis content=99.7%)
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Fig. S22 | 'H NMR spectrum of poly(1,4-cyclohexanedimethylene maleate) (Table 1, entry 21)

in CDCl;. (M,=2.7 kDa, cis content=98.2%)
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Section S9. PBM synthesis with conventional transesterification catalysts with

excess BDO and PBM synthesis using Dimethyl maleate and BDO

Table S4 | Different catalysts applied for the synthesis of PBM with excess BDO

entry MA: catalyst catalyst content temp(°C)®  time(h)® cis (%) ¢ M, (kDa)® ref
BDO? (mol%)f
1 1:1.1 ZnCl, 0.5 160 6 77.1 74 this work
2 1:1.1 SnCl, 0.5 160 6 72.5 10.3¢ this work
3 1:1.1 Sb,05 0.5 160 6 78.9 224 this work
4 1:1.1 GeO, 0.5 160 6 88.6 1.24 this work
5 1:1 Ti(OBu), 0.6 160 - 88.9 4.2 !

2In molar ratio. ® Polycondensation temperature. ¢ Polycondensation time. 9 cis % was defined as cis/(cis+trans) and calculated from 'H

NMR. ¢ Mn was calculated from "H NMR. fMolar ratio of catalyst to MA.

Table S5 | Synthesis of PBM using dimethyl maleate and BDO

. catalyst content . o
entry Feeding catalyst temp(°C)*  time(h)* Test description
(mol%)d

In the esterification

dimethyl maleate : stage, no liquid was
TsOH 1 140 8 .
BDO=1:1.12 collected in the water
trap

21n molar ratio. ® Esterification temperature. ¢ Esterification time. 4 Molar ratio of catalyst to dimethyl maleate.
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Section S10. Analysis of byproduct in the cold trap by NMR
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Fig.S23 | NMR analysis of liquid byproducts mixture in the cold trap (MA/BDO= 1:1.1). Top:

I3C NMR spectrum. Bottom: 'H NMR spectrum in DMSO.
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Section S11. Analysis of terminal groups by NMR during polyesterification with

excess diol
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Fig.S24 | NMR analysis of the reaction mixture after 1 h at 120 °C (TsOH: 1 mol%, MA/BDO=
1:1.2). Top: 3C NMR spectrum. Bottom: 'H NMR spectrum in CDCls.

S25



Section S12. Characterizations of the cyclic byproducts obtained with excess

BDO
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Fig. S25 | Cyclic poly(butylene maleate) byproduct in CDCl;. Top: 'H NMR spectrum. Bottom:
3C NMR spectrum.

|

il
f
|

| 4

T T T T T T
20 40 60 80 100 120 140

(D)

Fig. S26 | DSC curve of the cyclic byproduct. T, is 73.6 °C.

S26



2923.5

<
S
2 6681901
3 €619'1501 .
¢|| 3
W 3
L .
L
3
2181'866 —%
o
6967286
1€61'796
E
3
[
95288 o
SY9Y'898
l
19€1L°GV8 E
8161628 3
26801 0z8L'v1L =
v1G2°97L
°
o< 9922811 =
fl.l:! d
1€€101 =
O‘Iln« lo] = m
= 6581°6.9 658+229 ‘m w
1502'659 6€8E€99 2
TP9E 79 5
8602'2£9 o=
- 3]
1162129 S,
. ()
GL0£'665 PR °
v182'G85 i =
290°6 ¥ =
Alv £22£'895 E o4
21 12€6'€VS g M
- g =
solpeeg SHH68ES =
~Lo :
o= o 8287025 =
866°00S 0866661 m
6992°581 T P D
SZEY 99y . - a
9/08'€9¢ 5 =
€0LL'ZhY <
¥Sv0'SZY 6€€0°L2¥ =
0050°601 TOET 7T =
06E1 86¢ (a\|
6890'/8¢€ )
T6ETIZE .
00/8'29¢ o0
© 8Y96'CYE =
2/50°Z1E 290L91le
1926682
1£88'2/2 851672
So¢ 2
o~
Alv G658'0€Z
° 9 8210202
0026261
o= o 8606'9LL 2668521 L pit—3
9998'%S51 ¥006°251
2188°9¢)
(=]
I t t t t t t t t t <
(=] (=] o o o (=3 o o o o o
m o © ~ © wn < ) o~ -

Ausuayu %

S27



1. YuY. Wei,Z; Leng X.LiY.J.P.C,, Facile preparation of stereochemistry-controllable biobased poly
(butylene maleate-co-butylene fumarate) unsaturated copolyesters: a chemoselective polymer platform for versatile
functionalization via aza-Michael addition. 2018, 9 (45), 5426-5441.

S28



