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Synthesis of ABA Triblock Copolymer Containing L-leucine Segments and Ethylene Glycol

Segments and Effect of Concentration on Viscosity of Solution

Tatsuro NAKANO™* and Yutaka TANAKA*

(Received February 8, 2012)

In this research, the synthesis of ABA triblock copolymer(PLL-PEG) containing L-leucine

segments and ethylene glycol segments, and the effect of concentration on viscosity of solution

was investigated. In order to obtain the tribrock coplymer, PLL-PEG was synthesized from

L-leucine and polyethylene glycol. The details of FT-IR and "H-NMR spectra were clarified for

syntheses. PLL-PEG has critical chain length. With the increase in repeating number of L-leucine

segments, the melting temperature measured by DSC is lowered. PLL-PEG solution shows critical

concentration c* which characterise the plot of viscosity and concentration.
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Scheme 1 Reaction for leucineNCA.
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Fig.1 IR spectra for leucineNCA and L-leucine.
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Fig. 2 'H-NMR spectrum for leucineNCA.

Table 1 Peak intensity in '"H-NMR spectrum for leucineNCA.

Chemical shift(ppm)  Intensity(Cal. Val.)
HY 0.978-1.02 6.00(6)
H° 1.68 1.06(1)
H° 1.82-1.84 1.87(2)
H - 432437 1.0(Ref)
H* 6.71 0.98(1)

<'H-NMR HIE DHER>

T4 Y NCA O 'HNMR FIEDRER%Z Fig2 &
Tablel IR TP, w4 > NCA &2 Fig2 Iz
A7 GHEMEEESEIZIZIFEL W L8005,

2.3 PEG-NH, D& & FEE
PEG-OH(M,=35k)%*5 PEG-NH, Z & L7-. ZD
WRE =BT TRITR TN,

2.3.1 PEG-Ts DA

PEG-OH 225 b LR Y ZF L 7)) a—n
(PEG-Ts)% &% L 7z (Scheme 2).
<& >

YUY YT PEG-OH 2, "—% /L7
ZEVH7 IR MAT. 15°CT 10 kg, v
VO VIRBBL-p- b VIV ANK VB0 54 K
(TsCh)ZE T L7z, W T, 15°CT 12 KRR L 7=,
<5 >

zuan i NLEMATESEBLEZ, 22 HA
(1.0mol/L) % N 2 7=%%, 3R} %2 v TR DM 2 R

H—(OCHZCH2>—OH + Hac@sozm

795

— HaC@SOz‘{OCHQCHz}’OS.Oz*@.’GHg
783 )

Scheme 2 Reaction for PEG-Ts.
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Table 2 Peak intensity in 'H-NMR spectrum for PEG-Ts.
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Fig. 4 'H-NMR spectrum(a) and chemical structure(b)
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Table 3 Peak intensity in '"H-NMR spectrum for PEG-Pi.

Chemical shifi(ppm)  Intensity(Cal. Val.) Chemical shift(ppm)  Intensity(Cal. Val.)
H* 2.45 5.88(6) H" 3.78-3.51 3180(Ref.)
H° 3.78-3.50 3176(Ref.) H* 7.87-7.75 8.02(8)
H* 4.17-4.15 3.89(4)
H® 7.35-7.34 3.92(4)
H° 7.81-7.79 3.89(4) <'H-NMR %€ D f&5H>
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Scheme 3 Reaction for PEG-Pi.
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Fig. 6 IR spectra for PLL-PEG$1 and SUNBRIGHT.
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for PLL-PEGS$1.

Table 4 Peak intensity in "H-NMR spectrum for
PLL-PEGS1.

Chemical shift Intensity
(ppm) (Cal. Val.)
H' 0.93 71.58(120)

H* 1.29-1.35 3.98(2)

HY, B, H" 1.72-1.86 32.75(64)
He, H' 3.53-3.582 2776(Ref.)
H° 4.36-4.40 13.86(20)

H’ 7.10-7.74 5.09(20)

3. PLL-PEG ¥k

3.1 HISHDORED B LB DORE

PLL-PEG ® 'H-NMR JIE DEF % Fig.7 & Table4
WRY, ¥, B a4 v XA s FOBED
WU % n & L, nld, HEE HEOMESED S 4H"
OE)REBIE 6(L-n A=y D H & H DE)
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TH- 7, H % 12(L-0 4 Y22y F O HOH)
THl o> 7EDOF¥ME L L 72, Tabled DFHEMEIZ A
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Table 5 Pepeating number, n for PLL-PEG$1-$6
calculated with the peak intensity in "H-NMR spectrum.
$ //Amino-PEG Feed n
1 /SUNBRIGHT 10 5.90
2 //SUNBRIGHT 10 6.84
3 //SUNBRIGHT 10 7.64
4 //SUNBRIGHT 10 8.44
5 // PEG-NH, 2 2.07

6 // PEG-NH, 10 7.94

Table 6 Solution properties for PLL-PEG$1-$6.
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$ Soluble Tranparency Gelation
1 O Trans. Gel
2 O Trans. Sol
3 O Opaque. Sol
4 X Opaque. Sol
5 O Trans. Sol
6 X Opaque. Sol
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Fig. 8 Heating DSC curves for PEG-OH,PLLPEGS$S5,$6.

Melting temperatures are indicated by arrows in the figure.
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Fig. 10 Effects of addition of 2-propanol on the

viscosity for aqueous PLL-PEG$2 solution.
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