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Abstract: Polyester, as eco-friendly polymers, have received increasing attention in various industrial fields. However,
conventional synthetic methods often face limitations in controlling molecular weight distribution and achieving struc-
tural diversity. To overcome these challenges, we studied ring-opening copolymerization (ROCOP) of cyclic anhydrides
and epoxides catalyzed by (salcy)AICI complex or aminotriphenolate-based Cr complexes. The effects of four different
co-catalysts and the presence or absence of solvent were investigated in conversion and ester selectivity. The structures
of the synthesized polyesters were confirmed by 'H NMR spectroscopy, and the molecular weights and dispersity were
determined by gel permeation chromatography (GPC). This work provides fundamental insights for the synthesis of

functional polyesters and the optimization of catalyst systems.
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E2]ol| 2=F (polyester)= THEZX 1
T 7R 7IAA EASE A, IY,
A T TS AFY FokellA FHLIsH &8
o213t Fe]o|ABle AFA R thol&(diol) ThololXE
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(condensation polymerization)= &3l 34 ¥ tH(Scheme 1).
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8tthe W] Aok mgh, &9 82 A +20 &
& Aol AL Athe 5 A3 7 SRS 7HRAL UTE
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A2l 7)1+ F3H(ring-opening polymerization, ROP)°] =
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Scheme 1. Representative synthetic routes for polyester.

AAT 4 de o] AUk dibE <l ROCOP HIAYSFS
7WA] (initiation) THAIAIA] o ZEALe| = E]7} NBEHA =
Aol E (alkoxide) &o]¢] A/dE Tt o]F, g I=FAtol=
olo] A2 2Hgety vy FrEe [ 484
FHR 7] (carbonyly& &4 3l of| 2=F(ester) TS A=
gL RSP Fgto] IS Eth(Figures S9-S11, Supporting
Information 3%)."° #= ROCOP 9+ tfefet =4 =
oS vige = mEA wsial 9o, IR Zfi e W
Fuff g4 9 AegS HRIh? 53], ofJE](ether) A1E B4
O 2 QIg v o 2E] el e SHAI7F EA G o]
gt FAE F537] 98 ROCOP A-telA= thest =
Z7 Znj o} Y 7= (ligand)7F HEE T QIoh B a2 B
TFAAME A F4 7Hsg ofn|=Egtold s ol E
(aminotriphenolate) ]7=. 718k Cr E0)E AR5l ROCOP
S BE& Pl 7] v Aok

2 ATl s B =54, AEE 55 FA(RR)-
N,N'-bis(3,5-di-tert-butylsalicylidene)-1,2-cyclohexane
diaminoaluminuma chloride [(salcy)AICI]2}, o)A A7lA =&
%% 285 X2l aminotriphenolate 7|WF I35 E3A| S AL
slo] ZZuf 9 ookt vke 20 w2 539 88 WHIlE )
WA} $h, TR phthalic anhydride(PA)2} cyclohexene
oxide(CHO) 2]l =, vinyl cyclohexene oxide(VCHO), limonene
oxide(LO), 1,8-naphthalic anhydride(NA) 55 AR&3F31.0mH
T2 S 2 ol S S3E siich At
A 8H&(conversion)Zt 2ol 28 4842 'H NMR(proton
nuclear magnetic resonance) 412 &3l ¥ 7FeFAAL, S E
aEAre] Ak 9 Ak RxeE A 3 AReiEY
(gel permeation chromatography, GPC)E 53l #4355t}
o] A5 B3l 92 ROCOP HH- 1S HA3glsla =

w) A28 0w B9 315 EelelzE S 919t 7]

% dolelg Agshaat sk,
4

ABMZ. =F<(toluene), bis(triphenylphosphoranylidene)
ammonium chloride(PPNCI), 1,5,7-triazabicyclo[4.4.0]dec-5-
ene(TBD), CrCl;(THF);, sodium hydride(NaH), (salcy)AICI,
LO, NA: Sigma-Aldrich(St. Louis, USA)l| 4] vl 3}$1 o}
Tetrabutylammonium bromide(TBABY), 4-dimethylaminopyridine
(DMAP), #IE]I?] (pentane), CHO, VCHO, PA= Tokyo Chemical
Industry(Tokyo, Japan)llX] o3}t NMR 8721 deuterated
chloroform-d+= Cambridge Isotope Laboratories(Tewksbury,
USA)ol| A ol &k T}, tho]of & ol € (diethyl ether), &4 <]
(hexane), TFe]Z 2 2 1 €] 2l (dichloromethane) Samchun
Chemical Co.(Seoul, Korea)llX] ull 5 ZgA] glo] A18351%
t}. o]&lo] whgo] ARRE RE AJoFS AR EE HAAS
Bl ARSIt 2Eule S4Fe] tolEE22uE Rl &
A & A1 o83l A SN, 1297 ¥E B
T o Ax F Axst ARgsiiTh e ) FrES
150 mLe] A2 tolol|dofEjol] =<1 F A -2ollA 443
WZAl 7] 3L @5 Baste] AR st =FA2 N/
benzophenone A|Z~Eof|A] 297F wRE & SFIIATH SHE
S8 Ws HF 35 (freeze-pump-thaw) HH-S 33] WkE-s)
of 27|tk 2 9]9] o FAtel= Tl e Agstol=etel
Z(calcium hydride, CaH,) 3}ellA 27F vt &, 33y 57/
2 FAdg &@7] AAE 33 FYsidnt BE A 2 A
A Ak FEH vl (glove box) Wi WEILAM B
skt

Al3 ZH|. NMR #4418 400 MHz FT-NMR(AVANCE Neo
400; Bruker, USA)S AM8-3159.0H, 51814 o2 deuterated
o] Wi FF78 7w ® A9 GPC 42 ST
8t Core Facility2] Breeze HPLC system(Waters Corp., USA)
& A}8-3199t}. Shodex KF-803, KF-804, KF-805(8.0x300 mm)
AL AE= Adslar, 58 7F=ZE KF-G(4.6x10 mm)ye
AT o8 4o 2= HPLC grade tetrahydrofuran(THF,
HPLC grade, J.T.Baker, USA)E A&-3l o0, #5810
mL/min® 2 FA3A9t HE7 = SHE HE7](refractive
index detector, 40 C)E ARE3N 2, AlREE 9F 3-5 mg/mL
FEE THFl &alldte] 30 uL FHatlct. EA= 2 24F
e THEAE polystyrene ¥FEdS 7o ® HAGSII

Aminotriphenolate-Cr Z0i &4, Cr Zvf 3 -2 o]
=l Ragh AxE Farsidoh NaH(17.2 mg, 0.72 mmol,
33 eq)2t ZIZHE LB®Y(146 mg, 0.217 mmol, 1 eq)Z 20 mL
vlo|(vial)ll €3 THF 10 mLE J7ske] 1A17F A2 wnt
ATt ©]F, CrCL(THF); (81.3 mg, 0.217 mmol, 1 eq)E 3
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ZAtol=, ZulE 10 mL 2 vie Sk ¥ § %
ZulE A7 o] % A 29 2 w2 (oil bath)ll
Al 978 AIZE Bt wEkElGiT ¥hgo] FEE ¥ NMR +
Mg 9 ARE AFHEUL, AHES 2 mLo] To|EERE
wlE|elel] gal gk ¥ 500 mL wle-Sol] A3 A AT}
A9 AAES AAT &, 215 oA sk 3 Hdx
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ROCOP A7ollx] 71 Bz 02 AMEE= T 23]
PAS} CHOE ©|&3te], & &FA:Su. 25 o] E8] &S
250:1:12 A3 5% 93-S 235 th(Scheme 2). &
7] AR E 110 CToA 2Fu| = DMAPE ARE-3te] &
j7} Qe ZA0MAM TS /\]Eﬁ}"ir/]—(entry 1, Table 1). ©]
gk 27104, Whg 2A17F & EAke] A e o
™, 50%°] A&} 96%2] oll=E] Aeids vERT) o7
A o2 Aeidolgh, oA Ao A ske el olE
AgS ks kol H]??H grpt A doft=AE
el = A3elth 9 S3A= 7.1 kg/mol-/] TFHT =

(M) 1.0998] F& A Hx% A4S UERh o
=, BUE ol 88 T L5 2T ‘3)\‘1: | &lstarat

HhS Gz S-S ARESIITHentry 2). &7 0.5 mLE
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Scheme 2. Synthesis of polyesters via ROCOP of cyclic anhydrides
and epoxides using (salcy)AICI catalyst with various co-catalysts
(Table 1).

A7k 2700 E Asprt iAo R mEjA A=A, 4
AIZE U 85%2] =2 W& 99% o de] ol 2~F AeAdo]
FZE AT o] 7oA AL Z]92E = 13.1 kg/mol2
A} 1,069 F2 A BEX TS YERTKFigure SS5).
e EALS] FXE= 'H NMR 248 53 gelsigio
™, 7} 9300 gk 3 vg-S Yt Th(Figure S1).
o]F FYUgh &nl 27 ZFulE WP T RS
F313139TE. DMAP thd] PPNCI &2 2183 739, 81%2]
ZAZHET 99% o] de] Aeido] #EElon, dojzl Ee
o 2Ef= 132 kg/mol®] EAFFT 1.089] HX=E YERY Y
DMAP#} AR A5-S B3 THentry 3). ¥, TBD 230 E
AREEE 79 HE-S 18%E T eH, AAdE JrEAke]
TR AA] 44 kg/molZ oK THentry 4). ©]= (salcy)AIC]
Zol] A28 3lollA TBD ZF1)|7} o ZAlo|=9] w8 E 7l

Table 1. Ring-opening Copolymerization of Epoxides and Cyclic Anhydrides Using (salcy)AICI in the Presence of Various co-catalysts

Entry” Monomer co-catalyst Solvent Time (h)  Conv. (%)’ Ester (%)  M,gpc (kg/mol) b
1 PA/CHO DMAP Bulk 2 50 96 7.1 1.09
2 PA/CHO DMAP Toluene 0.5 mL 4 85 >99 13.1 1.06
3 PA/CHO PPNCI Toluene 0.5 mL 4 81 >99 132 1.08
4 PA/CHO TBD Toluene 0.5 mL 4 18 88 4.4 1.06
5 PA/CHO TBABr Toluene 0.5 mL 4 91 97 12.3 1.04
6 PA/CHO TBABr Bulk 4 56 98 14.3 1.06
7 PA/VCHO DMAP Toluene 0.5 mL 2 93 98 45 1.14
8 PA/LO DMAP Toluene 0.5 mL 24 95 >99 3.1 1.23
9 NA/CHO DMAP Toluene 2 mL 24 64 97 1.7 1.08

“ROCOP reactions were performed using 4 mmol of cyclic anhydrides and epoxides with 0.016 mmol of (salcy)AICI and co-catalysts at 110 C. *Conv.
(%) is the conversion of anhydrides, and ester (%) is the proportion of ester linkages over ether linkages; both were determined by 'H NMR
analysis. ‘Determined by GPC in THF calibrated with polystyrene standards, Dispersity (D)= weight-average molecular weight (M, )/number-average

molecular weight (M,).
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el Al Efo] AR UAY =9 M9 S5 ui
o2 A Em, o]2g F&S Kummari et al 2] A7 =1
o|A] fFAFSIAl BarE vf Qlth'¢ s ROCOP A-tollA =
Al(CH;); & X33k ofg] vl A"l oA TBD7} PPNCI,
DMAP 5 Mt} v-& 48 woln dghgo] AslEth= A
S Ao T 9453 v Aot ¢, TBABrS 25w =2
AR 20N = 91%2] 7P g aLiEAt dghso] o
ERkom, 97%2] eSS 7138t entry 5). ©] Z7olA
S5 IEAR=E 12.3 kg/mole] EAF 1.049] F& EAF
2 E¥ T2 Hol DMAPZ PPNCl 243 fA18 432 B
Atk ©]F TBABrS AME-3te] &ai7} Qe 270X 982
A =3ITHentry 6). oW, AFHE-S 56%E T AsIG) ot
A RAe] BAFERS 143 kg/molO 2 oK Z71sloiT).
Z¥zke] 25m) 388 vkl A3E 2= A2 Sith(Figure
). AgHE, dey, 2% 58 25 2H3S v, TBDE
A|2]gt DMAP, PPNCI, TBABr 257 R (salcy)AIC] S
oA 43 a8 el

Uy, Al 320 tefskE 918l VCHO, LO, NA 59
NZE FFAE o] &3 ZTjol2H TS Al=sISiTh WA
PA/VCHO %§9] 7%, 7155 PA/CHO A|2=4l)3} 58k g,
], 25 200X AFES XYsiiTHentry 7). B 24
7+ olujel] Aslr WAyl o, 93%2] =& H3HE} 98%
M-S Btk E IEA = 4.5 kg/mol®] A}
1.14¢] X =2 Yepith(Figure S6). ©1= 7]1¥ PA/CHO %
Shol] vlal Tha w2 EAFE Y& Hxwo|t) gH, o] e
71RF A9l LO9F PAQ] ZFollAl= L0 2 3|2 3
T3 HTF AskEe] 24417 Fof] AP Ao, 95%
o] g B 99% o]/de] Adeiido] UERsITHentry 8). ol
A2 AR 3.1 kg/mol] VAR 1.239] BEEE HI

\:] Conversion
- Ester ratio - 15
100 4 l:l Molecular weight
12
80
= Jo
= 60
2 ©
3 Q
w 3
. =
> 40 16 =
c
Q
(]
20 4 =13
0 T T T 0
DMAP PPNCI TBD TBABr

co-catalyst

Figure 1. Comparison of co-catalyst effects in ROCOP performance
from entries 2-5 in Table 1.

ChFigure S7). ¢HA, PA A2 ¢k i Afe] #A=F
EXoX= 3FHO0=E o]F H3E(bimodal distribution)”}
ZH] A TH(Figures S5-S7). ol WAl Wl SA1E & =
2 :H(phthalic acid)e|L} PEFe] Eofl 71918k 2102 ATk
[T Z2Z FRA] o]e]e] Aol JHA] AR olagl olF i
E st 202 Holm, fARgE A2 Ml A5l
WHEA o2 WaE vl Itk 24 SHoA ol2jgl o]F
F= 9FFor yEA ] 7|44 L
T Ao}, B AFoA Ak g 2
A&7 wioll ZF Ak BAE Akl

[

N r{m bk

E

A= NAS] 2 g3== I8l &<l &S 2 mL7HA
S7H713L HhE- AIZHE 24X]7k0 2 23T HEE- 244]
7+ Fol|x Ashe WA ko, AT 64%= YL
2 Wokthentry 9). A9E ZT]d2~HE 1.7 kg/mol2]
S A, &8 PO HEE ZoF HIth
(Figure S8). Entries 7-9914 A€ ZEA= 5 'H NMR
A8 B3l 25 SIS th(Figures S2-S4). TH o=
PA/CHO Z3Fe HlwA] e vhg &ie) 7 Hshe 3 A
B4S Hojr ¢HgAQl IEAEE fEdh) ¥hH, VCHO,
LO, NA 59 ZF e daAd] 730 7103 934 A
sl= I8l Algke EAlge] FHAVE T2 FAAEUL, A4
FEEE T3 Holrle AES UERiL oligh vheA A
SH= A eli7E 2 3] e AR 8] 22 Q6
S8 £t =R E oz siddr) ols FUHE X8
717F EYEIAS W 22 B AT wkgo] QE N A
S 2 0 W2 2A BEE UERITL BaE 7)E AT
Aot JA| gt

ZZu] g ojo, Sl Fujol 98 T3 AxE )
W) B2} aminotriphenolate-Cr £ E o8¢t 713 3%
I ARS 110 C 2xox EF< &0 3ol zlay&tsich

0 \ B
0" 1% |l tay
o By \@./N\/ ‘Bu
o o o ° ° Q
4 Bu o o
co-catalyst

co-catalysts
Q@ — / /\/\N/\/\ (\N/j
TBD
PPNCI TBABr

Scheme 3. Synthesis of polyesters via ROCOP of cyclic anhydrides
and epoxides using aminotriphenolate-Cr complex in the presence
of various co-catalysts (Table 2).
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Table 2. Ring-opening Copolymerization of PA and CHO Using Aminotriphenolate-Cr Complex in the Presence of Various co-catalysts

Entry” Monomer co-catalyst Solvent Time (h)  Conv. (%)°  Ester (%)" M, cre (kg/mol)* o
1 PA/CHO PPNCI Toluene 0.5 mL 2 96 96 6.1 1.10
2 PA/CHO PPNCI Bulk 2 76 83 4.9 1.12
3 PA/CHO DMAP Toluene 0.5 mL 2 50 87 54 1.04
4 PA/CHO TBABr Toluene 0.5 mL 2 56 89 5.8 1.10
5 PA/CHO TBD Toluene 0.5 mL 2 79 87 5.7 1.09

“Reactions were performed using 4 mmol of cyclic anhydrides and epoxides with 0.016 mmol of Cr complex and co-catalysts. “Conv. (%) is the
conversion of anhydrides, and ester (%) is the proportion of ester linkages over ether linkages; both were determined by 'H NMR analysis. ‘Determined by
GPC in THF calibrated with polystyrene standards, Dispersity () = weight-average molecular weight (M,,)/number-average molecular weight (34,).

(Scheme 3). @A} Fulf 2 50 T2 (saley)AIC &
o] Az} FAsA 250:1:12 243 5, o] (saley)AICI =
o AFoa] 948t H3hg3) AElAdS Bl PPNCE}F DMAP
ZE0RE A8 E9dtt WA, Table 29] entry 1941 PPNCI
ZZu= A7) gl e At VEREo ™, 96%2] =&
A3 97 o 2E AeAo] SRIESITE A4 AaEAtke]
FAFE 6.1 kg/mol, FAE FEEE 1.109] 4345 BT
e 25 A &0 235 BRIs] S8 24
L7} §le 22004 w8 HPsAthentry 2). 2 A3,
SRR S-S 6% T 7HAglom| o 2E e A4
83%= HolAtt. ol= M3 FEoollA FHkee] SAE ¢
3 gu =9jo] Malgd - aHXY F IS AlAKEITE
o]e13t S Zhang et al°] B3+ Zn Fufj A]Z=Eo A%
Al BEE ALY dlY ATol= CHOE MAS] 35
FollA WA (bulk) 714 = poly(ester-co-ether) 77 T+
2 PERoY, EF o] EE =Y o o=H 2
o] Al 2B awrh 20 F]ollaE7F A E AT ]2k
o A gl 270] vk Aol Fash JEs vzl
e Ae Sl o] % thE 259 JFe FVIE H|
WEIAF HHS AIZRS 247k 7 Bl 24
t}h. Entry 394 H%0], DMAP &0 the W& 50 %2
AgheF} o 2H AEA(87%)S YFERAATE g 271004
SAE EAe] BS54 kg/mol, BAY EEEE 1042
F& ¥ E 2L Entry 4914 TBABrS A3t A3},
56% gHgo] HAF|QTE AA EAle] BRI 5.8 kg/mol,
A BEX == 1100100 Entry 59 TBD 230 79%2]
e 87%2] AEdS Helom, A dEAke] Bkt
A BXvE= 747} 5.7 kg/mol}t 1.092 TBABr} G4V
FolRdtt. o] AHZNE, Cr F0f AlZ=FlellA PPNCI 2%
w7k 7 el = 2 84R0 JIAAIYGS BRI 4 ATt

2 A AAE FHSN R, (saley)AICK]} aminotriphenolate-
Cr Fnf 257 Z25vlo] F57el wet dskes) Medo] =7
P W= AL ERIT 4= AT ©] T (saley)AICI Full=
PPNCI, DMAP, TBABr 5 T}l ZZujole] S3H4go] ¥

o
=

Zan, 4504 A25, 2026\

wo

I

JEIA) O

—Tiro=e

oLt thie] 1ol ket Bt} v

W, Cr Fll $Ue %) 2AME AeHge] AukHo
= uigton], 53] DMAP? TBABr AHS Al B4E 4]

2230tk Eu|EAIE, (saley)AICIONA 7 wre A4S
HAH TBDE Cr Fuf spellr= iAo s erdth d3ke-S
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Bkl xjo|7} WSSt Cr B¢k A|2~Eol|x= PPNCI
o] 7P w2 g AU S Hole AR 2EM=E

SN dE2H o=, oF 3= ROCOP HH-ollA =

R
R



X
et
ol
N
e
)
[o}(e]
(o3
offt
ot
i
by
o
[
)
o
ok
1
N
J:.'til
o2
o%
i)
=X

W, ZEo) 2 g 24 o] $% B % A
F93 JTL 1AL AR o] AAEE FF 15
FejolzE G Sl A9 AHEE 9% A7 G4
712 Aue AT 5 9 Aoz s,

= AEHh

Olaf&tE: AAE2 olaldFel fle2 Adduh

Supporting Information: & A-ollA] s Za] ol 2~E 9]
'H NMR 2#E], GPC #4] A3}, 7283 7Fs¢ ROCOP
HAY o] 23tE]o] UFUTh AMAEE W8-S T3 Alo|E
oAl ER1E 4= AHF U ThHhttp://journal.polymer-korea.or.kr).

ik

F 1

o
o

1. Pang, K.; Kotek, R.; Tonelli, A. Review of Conventional and
Novel Polymerization Processes for Polyesters. Prog. Polym. Sci.
2006, 31, 1009-1037.

2. Zhang, Q.; Song, M.; Xu, Y.; Wang, W.; Wang, Z.; Zhang, L. Bio-
based Polyesters: Recent Progress and Future Prospects. Prog.
Polym. Sci. 2021, 120, 101430.

3. Diriscoll, O. J.; Stewart, J. A.; McKeown, P.; Jones, M. D. Ring-
Opening Copolymerization Using Simple Fe(III) Complexes and
Metal- and Halide-Free Organic Catalysts. Macromolecules 2021,
54, 8443-8452.

4. Jérome, C.; Lecomte, P. Recent Advances in the Synthesis of
Aliphatic Polyesters by Ring-opening Polymerization. Adv. Drug
Deliv. Rev. 2008, 60, 1056-1076.

5. Yokoyama, A.; Yokozawa, T. Converting Step-Growth to Chain-
Growth Condensation Polymerization. Macromolecules 2007, 40,
4093-4101.

6. Kamber, N. E.; Jeong, W.; Waymouth, R. M.; Pratt, R. C,;
Lohmeijer, B. G. G; Hedrick, J. L. Organocatalytic Ring-Opening
Polymerization. Chem. Rev. 2007, 107, 5813-5840.

7. Paul, S.; Zhu, Y.; Romain, C.; Brooks, R.; Saini, P. K.; Williams,
C. K. Ring-opening Copolymerization (ROCOP): Synthesis and
Properties of Polyesters and Polycarbonates. Chem. Commun.
2015, 51, 6459-6479.

8. Longo, J. M.; Sanford, M. J.; Coates, G. W. Ring-Opening
Copolymerization of Epoxides and Cyclic Anhydrides with Discrete
Metal Complexes: Structure—Property Relationships. Chem. Rev.
2016, 116, 15167-15197.

9. Diment, W. T.; Lindeboom, W.; Fiorentini, F.; Deacy, A. C.;
Williams, C. K. Synergic Heterodinuclear Catalysts for the Ring-
Opening Copolymerization (ROCOP) of Epoxides, Carbon Dioxide,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

243

and Anhydrides. Acc. Chem. Res. 2022, 55, 1997-2010.

Plajer, A. J.; Williams, C. K. Heterocycle/Heteroallene Ring-Opening
Copolymerization: Selective Catalysis Delivering Alternating
Copolymers. Angew. Chem., Int. Ed. 2022, 61, €202104495.
Lidston, C. A. L.; Severson, S. M.; Abel, B. A.; Coates, G. W.
Multifunctional Catalysts for Ring-Opening Copolymerizations.
ACS Catal. 2022, 12, 11037-11070.

Reis, N. V.; Deacy, A. C.; Rosetto, G;; Durr, C. B.; Williams, C.
K. Heterodinuclear Mg(IDM(II) (M=Cr, Mn, Fe, Co, Ni, Cu and Zn)
Complexes for the Ring Opening Copolymerization of Carbon
Dioxide/Epoxide and Anhydride/Epoxide. Chem. Eur. J. 2022, 28,
€202104198.

Andrea, K. A.; Plommer, H.; Kerton, F. M. Ring-opening Polymerizations
and Copolymerizations of Epoxides Using Aluminum- and Boron-
centered Catalysts. Eur. Polym. J. 2019, 120, 109202.

Jeong, S.'Y; Kim, J.; Lee, E.; Son, K.-s. Ring-Opening Copolymerization
Using a Chromium Complex with a Readily Available Aminotriphenolate
Ligand. Organometallics 2023, 42, 1125-1130.

Ryu, H. K;; Bae, D. Y;; Lim, H.; Lee, E.; Son, K--s. Ring-opening
Copolymerization of Cyclic Epoxide and Anhydride Using a
Five-coordinate Chromium Complex with a Sterically Demanding
Amino Triphenolate Ligand. Polym. Chem. 2020, 11, 3756-3761.
Kummari, A.; Pappuru, S.; Chakraborty, D. Fully Alternating and
Regioselective Ring-opening Copolymerization of Phthalic Anhydride
with Epoxides Using Highly Active Metal-free Lewis Pairs as a
Catalyst. Polym. Chem. 2018, 9, 4052-4062.

Host’alek, Z.; Trhlikova, O.; Walterova, Z.; Martinez, T.; Peruch, F.;
Cramail, H.; Merna, J. Alternating Copolymerization of Epoxides
with Anhydrides Initiated by Organic Bases. Eur. Polym. J. 2017,
88, 433-447.

Xie, R.; Zhang, Y.-Y.; Yang, G-W.; Zhu, X.-F.; Li, B.; Wu, G-P.
Record Productivity and Unprecedented Molecular Weight for
Ring-Opening Copolymerization of Epoxides and Cyclic Anhydrides
Enabled by Organoboron Catalysts. Angew. Chem., Int. Ed. 2021,
60, 19253-19261.

Ota, L; Suzuki, R.; Mizukami, Y.; Xia, X.; Tajima, K.; Yamamoto,
T,; Li, F; Isono, T.; Satoh, T. Organobase-Catalyzed Ring-Opening
Copolymerization of Cyclic Anhydrides and Oxetanes: Establishment
and Application in Block Copolymer Synthesis. Macromolecules
2024, 57, 3741-3750.

Zhu, L.; Liu, D.; Wu, L.; Feng, W.; Zhang, X.; Wu, J.; Fan, D.; L,
X.; Lu, R.; Shi, Q. A trinuclear [Zn;(L),(OAc),] Complex Based
on the Asymmetrical Bis-Schiff-base Ligand H,L for Ring-opening
Copolymerization of CHO and MA. Inorg. Chem. Commun. 2013,
37, 182-185.

Polym. Korea, Vol. 50, No. 2, 2026



