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One-step synthesis of polyester having amino group by chemoselective
transesterification
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One-step synthesis of polyesters having amino group on side chain by
polycondensation of L-amino acid esters using dianion-type zinc ate complex having high
chemoselectively were carried out.

Transesterification of L-serine ester and L-threonine ester proceeded, and polyamide was formed by
acyl migration. Polyesters were obtained using L-hydroxy proline ester, and L-aspartic acid diester
with diol as monomers by suppression of acyl migration.

It was found that TBZL is an effective catalyst for polycondensation of diphenyl carbonate with
diol, and side chain modification of polymethacrylate and polyvinyl alcohol.



1. TRAT IV

1 ROH + RO GR
0
TBZL TBZL i K 2 By
] N- &R IR
EOFH FRUFH
" KEDO T LEOHIE
TBZL R'-OH + R*O*(&*R"
2 TBZL 0
-40 0 °C
<1h 3
TBZL 3
1
N-
NHC 4 EtoZn 1
N-ligand 9 1 2
NHC# 0
. TBZL Et2Zn + N-ligand® Zn Cluster
-40 0°C 70 °C
1h 1h  6h 18h  24h
2 6 TBZL
“ TBZL L-Ser L-Thr L-Ser-OMe
L-Thr-OMe one-step "
1) M. Uchiyama, et al. J. Am. Chem. Soc., 2006, 128, 8404-8405. & Macromolecules, 2004, 37,
4339-4341 etc.
2) M. Oshimura, et al. Polym. J. 2014, 46, 866-872.
3) , 2014-172501. & M. Oshimura, et al. submitted.
4) S.P. Nolan, et al. Org. Lett., 2002, 4, 3583-3586.
5) T.Mino, et al. Tetrahedron Lett., 2005, 46, 5877-5879.
6) T.Ohshima, et al. J. Am. Chem. Soc., 2008, 130, 2944-2945,
(1) TBZL
Ser Thr L-Ser-OMe L-Thr-OMe
(2) one-step
O R
() L-Ser-OMe L-Thr-OMe HOMOH R Lsen,
: 5 (L-Thr)
L-Ser L-Thr NH,
L-Ser-OMe L-Thr-OMe 2 a) la) SOC, in CHOH
o 8 b) TBZL o R
L-Ser-OMe L-Thr-OMe Soin Aoy om {JK/LQ
2 20mol% N, RO,
o R: H (L-Ser-OMe),
0 25°C 2b) CH, (L-eTrhr-o:/le)
2. L-Ser-OMe, L-Thr-OMe
(20 L-Asp-OEt A 0
B ! o HOV/g0H
Asp L-Asp-OEt  ~o e WO%O%
O NHy O NH,
L-Asp-OEt 1,9 3. L-Asp-OEt



5 10 mol% TBZL 25 40 °C

3
(3) HO-L-Pro-OMe, HO-L -Pro-OBn, HO-L -Pro-O'Pr
L-Pro vy
L- HO-L-Pro
HO-L-Pro-OMe, HO-L-Pro-OBn, and HO-L-Pro-O'Pr
4
L-Ser-OMe L-Thr-OMe
®
(6)
TBZL
o
(7) R o~
+oHpor), — = G- [—CH-cH},
OH TBZL OH 6
é:o
(':H-NH2
4 R
4.
(1) L-Ser-OMe L-Thr-OMe
'H NMR
5
8,12
1 L-Asp-OFEt
HO-L-Pro
(2) L-Asp-OFEt
L-Asp-OEt
4
NMR
1000
89
(3) HO-L-Pro-OMe, HO-L-Pro-OBn, HO-L -Pro-O'Pr
L-
HO-Pro-O'Pr
TBZL HO-Pro-O'Pr
6
)
2000-4000 9,11
5 6

7 TBZL



(5) Irreversible reaction » no exchange reaction
X » conversion > 99%
» M, > 10,000

AL -0,
5 mol% TBZL
1 HOﬁOH 25~70 °C /Pk /@ }/

5 /\o)‘ko/\ 2 /\OH
7,10, 1
Reversible reaction
(6) 5.
at 60-70 °C at0°C
GHs CHs CHy CHs CHs
+CH2—C+ m ~+cH,- (I: CHQ—C+ ~cH,— CQ—CH2 C—H
g=o g=o ¢=°
ROH TBZL PhOH 0 cl, o cl,
R R
X _ R; -CHs, -CoHs,
Irreversible reaction -CH,CF3, -CH,C4F7
Partial ~ Quantitative Terminal-selective
6.
6, 1, 35

1. OshimuraMiyuki HirataTomoki Hirano Tomohiro Ute Koichi

Synthesis of aliphatic polycarbonates by irreversible polycondensation catalyzed by dilithium
tetra-tert-butylzincate

Polymer, 131, 50-55 (2017).

DOI: 10.1016/j.polymer.2017.10.022

68 2019

68 2019
3. Miyuki Oshimura, Tomoki Hirata, Tomohiro Hirano, Koichi Ute
Synthesis of (meth)acrylate copolymers from poly[phenyl (meth)acrylate] by transesterification using
zinc art complex
ACS Spring 2019 National Meeting & Expo 2019 Orlando USA
4. Miyuki Oshimura, Tomoki Hirata, Tomohiro Hirano, Koichi Ute
Side chain modification of poly(phenyl methacrylate) by transesterification using zinc art complex
The 12th SPSJ International Polymer Conference (IPC2018) 2018 International Conference Center
Hiroshima Hiroshima
5.

67 2018
6.

64 2018



32 2017

tert-
2017 2017

tert-
63 2017
10.

65 2017
11.
tert-

31 2016
12.

tert- L-
31 2016

PCT/JP2018/042183
30

6447896

30

1

https://poly.chem.tokushima-u.ac.jp




