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2 9F: Poly- L-glutamate Z3fjoll v]dE 3 JHo] 53§ NPP (4-nitro-phenyl prolinol) &
Baa 71 282 PNPPLG (poly(4-nitrophenylprolin) - L-glutamate) & §433131 2714 ol A
FHoR FHE wjAAT filme] 2igke] HIAY P8 A S ZAUTE FHY vdE 33
A () e 222 ZHYFZE (e-helix) & 2= PBLG (poly-y-benzyl- L-glutamate) &} H] i &}e
PBLGE H|41% %8 AJdo] Ae] uelix) gxizt PNPPLGYl x'f}, 23} 7} quartzel 1/10 A
T (2x10esu) @ VT o] RS 242 NPP7L 9] gz ¢l 4238 = sldde
7}Am BEH o F noncentrosymmetryE ZHAl HE& om3tl. & PNPPLGe} PNPPLGH+
30 wi% NPPS 713 4ol 4 4502 WaAZl AR +7uael nay 2o 548 uns
A3 fe) NPPE 4% Al571 2ulu =4 Jeldoh o]RE S 23 NPPo] A% F4 o)
Qoll 1@ = W Do] A4 s B Ake WAW f2 NPPe) 24 olo} 22 Aol gle
22 djgiol e A vk

ABSTRACT : PNPPLG (poly(4-nitrophenylprolin)- L-glutamate) with nonlinear optical (NLO)
chromophores in the side-chain, was synthesized by transesterification of PBLG (poly-r-ben-
zyl- L-glutamate) with NPP (4-nitrophenylprolinol). PNPPLG was oriented parallel to the sur-
face in the magnetic field. The NLO coefficients were measured by second harmonic genera-
tion (SHG) direction normal to the film surface. Measured SHG coefficient of PNPPLG film
was one tenth of that of quartz, which is much higher than that of PBLG. This result sug-
gests that NPPs attached in the side-chain are inductively oriented by the orientation of main
chain (e-helix), which renders them partially non-centrosymmetric. Comparing the PNPPLG
film with PNPPLG+ 30 wt% NPP, the SHG coefficient of the latter was found to be twice of
that of the former. This result suggests that free NPP can be oriented more easily than the
side-chain NPP whose motion is limited by the bulky main-chain.

Keywords: polypeptide derivative, PNPPLG, nonlinear optical properties, NPP.

186 Polymer(Korea) Vol. 21, No. 2, March 1997



Polypeptide #=49] v 48 Zet 4

N o=

A2 2agle] W W olg] BYREA Az
v B BFY QY Age] xgsict v
3 24 @ B, B AFH, 24 F disk
drive, IS laser printer 59| AR Z o7 2}
&€ 7 len 1 9o B &4o] Jige.

A BdE B RO YRES AAT Qe
F718 HAo] o= §I1E -—E:
WaE Rez oasln g
=& HjAy BE AFe 2 J,],b_—}_;%]
o A iz 6AE 33 B2E A4z

2 Bo] AHgEHE
=o

< off Ho

OE

poled polymer¥& o

18e mERe FAY S 22
AL e T (Fedo) ) oladlA et Ay %
£ MM g T, oIt uiziA uy
Q" dHE A7 E Poltt. o] A uAY
B8 Ao Alzte] Al wel F43) Fash= 2

04

ol Aol o] A& WA Er| A A7} AP
At 2= WG F UlAE B a2zl F
Hell vy B3 Hdo] e EFS =YsAY,
el WAE B3 BHE Aol vhgH L Y 5
JE T EFS s Pt Sl g 2 Ay
= HdE 38 4ol & HVEL Sz
polypeptide®] |43 Zst JA& 2A}ste Aolth
a-helical polypeptides] H| 43 33 Ao 3

e e dRE Aol 4oh’ Polypeptides 72
o] ARG dFod A4F3] 2L A HIEL v
o} ol9} o] & WFES 7}1‘ polypeptide & #
5 3he Alm7h Bol

=3 E‘P’a}a 2ol o} A%
3 o7t R3aER] ¢k lr). e-helical polypeptide
v A% A7 Fez wgAZ & ed, ol v
3 B35 Hol & = 4 Wiz d3% /=
ajgel 2 Aelth ol F7t 4 wlti Y] e

2 WMEsE 2% vdg B 4de A4 ez
#ug. 22 o] §E e o nay e
gAE FHe) Wigo] sEAA e oy A4Y
el

o A219 A2z 19973 3¢

4 ¥

N-(4-nitrophenyl)- L-prolinol (NPP)2]  x|g48
250 cc T2 27 flaskol L-prolinol (25g, 0.247
mol, Aldrich Chemical)#} 25 cco] Z23%F dimeth-
ylsulfoxide (DMSO) ¥ 35 g2] potassium carbon-
ate (K,CO3) & ¥ magnetic stirrerg #o]Zt},
1-Fluoro-4-nitrobenzene (FNB, 33g, 0.235 mol,
Tokyo Kasei)& 25cc DMSQOd| %91 & 2oz
A MAE] Fhgith o] EREL 50 CE vpdsiw
Wl elsf CO, 71H7t AAEE Ao] wols=dl
AL Ho|FHA 24417 b A7t whe o)
A8& TLC (silica plates, eluent; ether)@ &l
gtof vlukg FNB7L i ¢ How Wzti gl & o] &
FEE 800cc o] ForM AAsA Aoz
FH DA E AHSH A At sl Azed 48 go]
NPP7F dofzict (428 92%). o] EA& chloro-
formell =of Mdeto g Helsl o743 & chlo-
roform-cyclohexane (2:1) 2.2 RNAAAH o st
F 7F Az 46 g9 &3 NPP7} @ojint
(& 87%). 887 116 C.

Transesterification.”® Poly-y-methyl- L-glutamate
(PMLG)Y} poly-y-benzyl- L-glutamate (PBLG)
lg& 50cc dichloroethaned] *%¢1 & p-toluene
sulfonic acid 1g3} <¢oflA §43% NPP 5g2 7}
g}, o] &AE oFhe] 79k 5 60 CollA] 297 W
AT ¥hgo] By & wiziAgl ohe Here] &
methanolel] Fom yRzle] Ao oéO-]X]E} o]
AHNES 733 & t)A dxchloroethaneOH 59
methanololl 7~H k! ’\1*1*‘] Lo R

vk %—:« Aol v,

sl gl U BN £, wEojd AlgE
NMR, IR, UVg 32lisigdrt. NMRE Bruker
250 MHzE Alg-3lgdom IRE Bruker IFS 66
FT-IR& -3 1, UVE Backman DU-70 spec-
trophotometer & AMg-giowm, 9& g FHL
Perkin-Elmer DSC 78 A3ttt

PNPPLGS| i, £ AdolA] Ax}A-e Walker/
Magnion electormagnet Model HV-4HE A}&3)
o Agdle F=7 ARlE 254 emE st As)F
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of AI71E 07 T2 DAAZ F 8 §o (10%
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NPP2j &tol. N-(4-nitrophenyl)- L-prolinol(NPP)
= L-prolinol# 1-fluoro-4-nitrobenzene& coup-
lingA1#A sHEQith o] Hhe-& =AEH ohea 2o
(Scheme 1)

of W 44E HFEL Axp) FEANEYI
[IP3] )\:ﬂlani golatd o,
[ahgee] %]

(NMR) &1 : CDCl;+1% TMS (Unit; 8)
a) 2.1 (multiplet) e) 3.3 & 3.5 (double doublet)
b) 2.1 (quartet) f) 1.9 (broad)
c) 3.7 (doublet) g) 6.07 (doublet)
d) 4.0 (multiplet) h) 8.02 (doublet)

(IR)
3440 cm™
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Scheme 1. Synthesis of NPP.
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Scheme 2. Synthesis of PNPPLG.

3030, 2900 cm™
1590, 1500 cm™
1100 ecm™! C-0 4% A%

800, 750 cm™! aromatic w3 A%

TE2x2| &el. PNPPLGE ti& 3 Zo] trans-
esterificationd] ¢Jg} A Z3tgew Ry UVz 3
2l &t th (Scheme 2).

TEXS| 22l: Fig. 1¢] PNPPLGe] IR A9EH
7} NPPe] IR ~®EZE ulwsd 3440cm™ e
0-H 4% %o gloizli, 3300cmolA N-H
(amide) 4% FFo] vepd Hoz Hop wwhE
NPP7} ¢1&& & 7} dth Polypeptide®] helix
Z2) X5 IRAA ester C=0¢} amide 1,
amide II band®] 94Xz & 4 Ut (Table 1 F
3).10 1740 em 'l A ester C=0 A& 2 Z,
1660 cm™'ellA)  amide [ band, 1550 cm ™eljA]
amide II band7} Ueld Aoz Hol g-helixE
A3l JEe & F Utk 2 oo EE peak
(3030, 2900, 1590, 1500, 1300, 1280, 1100, 800,

C-H A& A%

aromatic C=C Al& 2%
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Figure 1. IR spectrum of PNPPLG.

Table 1. IR Absorption Band of Polypeptide

wave number(cm™)

random coil*  helix** PNPPLG
ester 1733 1736 1740
amide I 1656 1659 1660
amide 11 1535 1551 1550

* IR absorption band of poly- L-glutamic acid.
** IR absorption band of poly- L-glutamate.
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Figure 2. UV spectrum of PNPPLG in CH,Cl, with
2% trifluoroacetic acid.
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Figure 3. DSC diagram of PNPPLG.
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