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AHE, AU T AT — NOFEBKRIEICB T 28R O ANKEBEEICOW T, TOmBH#EEZ /I
BHOENITDHZEEHE LT Fmicmst2iTo72b D TH D,

HALETE, RYRTF RO RKIEEERY 7 20T — b O S AERZEENC BT 5 TER DI SV THERHR
L. A#fFEO HIgIZ W Tk~ 7z,

2 BmETIE, RUPB-7 =T LT A2V T— b)) (QPLA)B LORY B-p-A F AR DL LT Z2ULT— 1)
(PMeBLA)DEAIREEIZ 31T D ZIRREEIC DWW T, T~ UBELE, RklE (IR) . BROEFHEFEEE
THRET L, EREERE T~ UBELS YIRS ROt ek 2 LT, b8 A SRS O ZR IS DWW TREAT
L7z, FEHOLEARBOEOIZ, I VAR = VIR R ORE SN R EHT I REESROFRE AN RE D LIS
WA A TR RS IROCHEBIRAT N S G, BRIEICER T 2 EHEOFARET, R A —T 3
Vb EER L LTRE D5 ENDbIoTr, £72 PMeBLA DA, EEZ o~V v 7 AR RO E
MO, JISERN A T VEORHE NS RE(ESERI S v, B LA MRS T, BEBSE4ES H1#
HEAINEE S Z ENRBEINT-,

PEIFETIE, 2PLA, RV B-7 ==L 7 v /N L-7 AL 7— K) (3PLA), 3L ONPMeBLA @ N K, C Kifi,
FIITFERBZARY (- PN LT H A— ) PBLE)BREA L2y 7 ay 7 BL O N 7 a v 7 EAKIZS
W, REEBEE (DSC). IR, JAMA X #EHT (WAXD) HIEEITV., SR AR OWTHREF L, 7o
v 7 EEARIZBWT, 2PLA 7 8 v 7 O 58 AKERIE N RIS L<I1E C RN S E7/7=25, 3PLA 72 v 7 1IN
KIS DA, HRANEREZRZ Lz, —J7. PMeBLA 7' & v Z I PRI S5 E, DY AEGER -3
ZENoroTlz, EEIREBIZBITARY 7 AT — O LE AR, /0 RMAEEREWOIGAITEEHOF
PERMHLTHRI D H 50, EIZEHFRENSLHEIT L, BRI NEKBNOEMIZEEZ D ZENHL N E o7,
% 4 FETIX, PMeBLA &R U Z V¥ X — hDIRARE LU PMeBLA @ 7 & J{BREW DEREZENIZ SV T, DSC,
IR, WAXD JliEIZ LV | HHAKERZEB)~D 5 TR AIEH OREL B Lz, 7 V& A — MEAFZH D PMeBLA
I, BERSBE L B )0PRSI AR L. PMeBLA BB L TR AR SEEE -~ v 7 A~NEB L,
WICEAHR A O B E 2 BT 5 Z £ b o7z, PMeBLA 453 FI3JEBHICEZR D HEALSF0, P RMEA
BIFELTH BRAKER & ZIIUTHE D 0 THFES 2 RT3, S TMHEEEROZIZE Y, %O AR
L IREAETE )Y PMeBLA B DBE L (TR 5 Z L b o T,

% 5 B TIE, 2PLA, 3PLA B LU PMeBLA O T ¥ AELEASERB LY 7 o v 7 HEAKROBEMEIRIEIZISIT 5
2% DSC, IR, WAXD, RILBEMEEBILEIC LV, T L0 TFRHAEERICKIE T o THlgio—
WAEE D FBIZ DN THEL LT, PMeBLA & 2PLA OIEARIL, AEBEn-~U v 7 A~EH L, BBOE, %
B L OGRS 2R Uiz, ~U v 7 AEEERET 50N AEERICE LT 2PLA IS X 2 F 58 RE L,
— . SRR EERIZIT PMeBLA 8423558 < & . 257 MEEBEDSE £ 0 (RIS S 2R3 2 L b o7,
2PLA & 3PLA, 5\ & PMeBLA & 3PLA OILEAKIL, 71 v 7 OIEFE L O —kE&EIZ &L > T TNHEAELE
ANRKEL BT H720, FERY v— L3R BR o bR ANREBET 27T 2 & BNbho Tz, BEEIRIEICE
TRV T ANV T — FO LR ASESFEENL, EHRWEZ T TIEAa < T HIBEHO— G DR WIZE S X
DT EREINT,

EEETIL, FETHOLNIAHEEZRIE L, SBOBREICOVWTRN, K XofR Lo, EIEREICBITS
RYTZNNT— DO OEARET, I R A— g VB EZERE LT, HFHEORE L EMICEZ S
ZERInoTz, Fin, BERESCHEESEKR IO FHB L OO FNHEAEERNEL L, SXEANKERRO HE A
i & RIFEENE DD 2 ERH LN o7z, BRIRETRONDFMEZFIHLC, RUT AT —FD 5
AR ORIBN TR TH D 2 L BRB ST,

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
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In this paper, the specific helix-sense inversion behavior of polyaspartate in the solid state was
investigated by molecular level approaches for the purpose of clarifying the transition mechanism. The
transition process of the helix-sense inversion of poly(B-phenethyl L-aspartate) (2PLA) and
poly(B-p-methyl benzyl L-aspartate) (PMeBLA) in the solid state were investigated by two-dimensional
correlation spectroscopy applied to temperature-dependent Raman scattering spectroscopy. The intensity
change of the side chain ester carbonyl stretching band occurred before that of the main chain amide bands
during the helix-sense inversion process. The mechanism of solid-state helix-sense inversion of block
copolymers comprising one of polyaspartate 2PLA, poly(B-phenylpropyl L-aspartate) (3PLA), and
PMeBLA with poly(y-benzyl L-glutamate) were investigated. 2PLA blocks in diblock copolymers and the
3PLA blocks of which N-termini were not capped exhibited helix-sense inversion. Only PMeBLA blocks
in triblock copolymers exhibited screw-sense inversion from the central part of main chain. These results
show that the helix-sense inversion of polyaspartate in the solid state is triggered by the conformational
change of the side chains, and predominantly proceeds from the termini of molecular chain. The transition
behavior of mixture of PMeBLA and polyglutamate and that of racemic mixture of poly(B-p-methylbenzyl
aspartate) were analyzed in order to evaluate the influence of intermolecular interaction on the helix-sense
inversion. The helix-sense inversion of random and diblock copolymers comprising two of 2PLA, 3PLA,
and PMeBLA in the solid state were investigated. The effect of primary structure of polyaspartate side
chains on intermolecular and intramolecular interaction was discussed. The helix-sense inversion behavior
of the mixtures and the copolymers of polyaspartates were found to exhibit quite different transition
behavior from each homopolymer. The intra- and intermolecular interaction greatly changes depending on
the surrounding molecules, the order of block copolymerization, and the primary structure of side chains,
therefore the screw-sense inversion of polyaspartate in the solid state also changes. The study has
implications for our understanding on mechanism of the helix-sense inversion of polyaspartate in the solid
state. Based on our findings, it is possible to control the helix-sense inversion behavior of polyaspartate by
utilizing these characteristics.
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