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Abstract

In this study, we aimed to synthesize a novel amphiphilic copolymer by incorporating a
hydrophobic polypeptide as a side chain into the hydrophilic poly(arbutin) (PArb). Oxidative
polymerization of arbutin (Arb) and tosylated arbutin (TArb) was first conducted in aqueous
media, followed by the aminolysis with NHj3, resulting in the poly(arbutin)-co-poly(amino
arbutin) (PArb-co-PAArb) copolymer. Ring opening polymerization of y-benzyl-L-glutamate N-
carboxyanhydride (BLG-NCA) was conducted using PArb-co-PAArb as a macro initiator. The
prepared novel amphiphilic copolymer PArb-g-Poly(y -benzyl-L-glutamate) (PArb-g-PBLG)
showed the critical micelle concentration (CMC) of 2.1 mg/mL estimated by pendant drop method.
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Figure 1. 'H and "C NMR spectra of TArb
Arb & TArb @ j:[\:éé\f)_'g’c Table 1. Oxidative polymcrizati:m of Arb and TArb @
_ Feed Composition ™ 9
52 % PArb-co-PTArb (35 fiff ruy A TA Reaction Yield _Atb : TArb are (] ®
FECTTEEMELL TWBK un i time (h) (%) M, M, (dL/g)
mol% mol% (kDa)  (kDa) M,/ M,
ﬁﬁ{itpf@@&ﬂcﬁ 7 7 ) /7 1 70 30 48 460 67 33 5.6 89 1.6 0.0697
i/\ J: D Ahj_(: L 71; M?ﬁ%% 2 70 30 72 68'2 70 3-0 9‘3 11'4 1‘2 0'0433
X\ CU;TMEDAH_’;{?Y_A—F 3 70 30 120 61.7 71 29 11.7 15.8 1.3 0.0482
7 i s
b Y RGBSR AR P T 4 50 50 48 724 43 5T 59 86 14 00453
Arb. TArb % 60°C THiE I 5 50 50 72 889 44 56 76 89 12 00490
2 Y Lo St S phe YR 6 30 70 48 73.0 28 72 4.5 7.0 1.3 0.0378
FEE}L%#{: I/\ }im{ﬁ{'ﬁl%]&*ﬁ\ 7 30 70 72 74.5 25 75 6.4 7.3 1.3 0.0415

BT 5 LT ' -
{ }f“l:l Z‘ N 5 — é: VC PArb co a) Conditions; 0, atmosphere, 60 °C, Tris HCI buffer, Cu-TMEDA & mol%, b) Calculated by '"H NMR (500 MHz, DMSO-dy),

) ]
¢) Determined by GPC (NMP, PSt standard), d) Inherent viscosity in NMP (0.3 g/dL)
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Figure 2. GPC profiles of (a) PArb-g-PBLG and (b) PArb-co-PAArb
(RL, NMP with LiBr, PSt)
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Figure 3. FT-IR spectra (KBr) of (a) PArb-co-
PAArb and (b) PArb-g-PBLG
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Figure 4. 'H NMR spectrum of PArb-g-PBLG in DMSO-d,
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Table 2. Solubility test of PArb-co-PAArb, PBLG and PArb-g-PBLG

DMSO® NMP¥ DMF® DMAc® THF® Acetone CHClL MeOH Et,0 H,0

PArb-co-PAATb  + + + + + - - - - - ++
PBLG ++ + ++ ++ ++ - ++ - - -

PArb-g-PBLG  + + ++ ++ ++ + - - + - ++

Polymer 2 mg/ Solvent 1 mL (+ + soluble at r.t.; + soluble after heating; + partially insoluble; — insoluble), a) DMSO; dimethyl sulfoxide,
NMP; N-methyl-2-pyrrolidone, DMF; N,N-dimethylformamide, DMAc; N ,N-dimethylacetamide, THF; tetrahydrofuran

IC7 v a k)L A TORFEITV, LEARIC
vﬁ%lz//%fl/f:o %@/(\:Ig:l

&3 2 ILEEEDHEEZER L 72 &

127

A & L CHFET 5 PBLG FEFRY
B PBLG AEHKY ~—
L 7z PArb-g-PBLG HEA{kIZ PArb-co-PAArb & [HEE,
Wz 3,

WFAKICRIETH o =Dl LT, &%

KR mipfgtE 2 L, H



- 2022

» Pendant drop method
needle tip 75 t PArb-co-PAATrb
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v : Surface tension 40

Ap : Density difference 0 1 2 3 4 5 6 7

g : Acceleration of gravity Polymer concentration (g/L)

1/H : Correction factor Figure 5. Surface tension of PArb-co-PAArb, PArb-g-PBLG solution in distilled water at 21.0 °C
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