mXNAERE (Fix0)

T 4EFEAS Al g LR MHAELYER s o Tstamn
FEER 02522200
. K 4 i %@G%)m
FEXDOHAZ, TOMRE () B LTHETE &, )
FROLREH

Research on the Alternating Anionie Copolymerization Behavior of Bicyclic Bis (y-lactone)
with Epoxide and Application to Networked Polymer Synthesis without Volume Shrinkage
MRRERy 77 b bR RV EL 07 =4V ERREH EEEB OER VIR
Ry P U — 7 R = —&g~DIE)

—RDOE=—E ) v —RREKT v — I B WHBIRAE A S, Z OEFIHERERY <
—DRBOTH, BEADET. 75 v 7 RERORER SRR ZMERRE L. TORERAR
Ve—DhZ2RARMEEOET 2L, ME28%3H42 LT, Wﬁ&%@%ﬁm@bTE%T%
60ﬂL2OE%\EAﬁ&wLﬁﬁﬁéﬁuwﬁm%ﬁ&&wﬁwwWﬁ@%%Té%ﬁﬁ
AMITTRE S TE Tz, Bailey, BEHEOIEIFFHEL 7 ol 329 2 P n it 2 Gog ) —
TEBREL. INOOF/ v —RAF I EAGRITHEREELERE R, b L i ERIES
RTZEERMLE. D EOEAMOBREEROMEIZ TN OEASRNA " EHREA

KE%LTM6e%i%n5.:n6®%/v—mw?#vﬁA&%/v—r%u 7
=FCERE T VIAESITET LR, w%ﬁ/EAuﬂmimkﬁwf%¢ﬁm%®&w
EERBRETTEIL. MBI OSBESET LS TR S,

%hTL%BﬁmﬁﬁFQEA%ﬁ*%97—ﬁ/§ﬁﬁ%/7—tLTK%%HXv—?
7 hRERRLE. 4RR. SARKVTARY Y b7 A v BA T4V HBRES
Kiofﬁﬁf%ﬁUlZ?W%ﬁiéﬂ\ﬂéﬁ%ﬁ@v—iﬁbyﬁﬁ%®%§WMEﬁ
DERETTHHARESGHEZTEIRVI L LA, NBRER y—F 7 P EREMEBRES
%&%é&motﬁ\ﬁ#V3Vﬁk®#§ﬁﬁmvﬁ\?:jyﬁﬁﬁﬁﬁﬁéﬁﬁﬁfé
:a%%%mubtn:@7:%Vﬁﬁ#§%ﬁ§ﬁﬁK\ﬁwwﬁW%%L<MWE%%%
L, ZhRET =FVEGRIEBW T, BV EBIGER R Ea06 & LTHEIhTnh s,
Fl, ARVT AL LTIERAR VI VRAVE I &L TR, ZOHAIT bISERBIGERA
Roha,

BLEOBRE. TRRKy ~F 7 Fr ezl s FELOT =4 VHBRELEAE 405
GHRADLA TP, BRI RERSBIEBNTHED Tas—2 T, hoRATHS >
Bbhd, LEALA2Ss, ZhE TREARORISKBCRIR A Sir ML S s A o RS
éhfhﬁw:kmB\%E&$)7—£#L£5LMﬁ%%ﬁbfwéo%:?Kﬁ%@:
@Eé%@ﬁmﬁﬁ%ﬁzbiéﬁﬁm%%%b\%nmﬁdmf\%ttﬁméntﬁﬁ%
FOR) ~—DBMEERTBZEREMHE LI,




ETHE-ETE, KBRLOWROYE R LNCERIZ DN TR~

BoETR, HRRYR (v —F 2. b)) E2FLUARY FBIVEOFEEE: DT =0
YRARKEXEGKERBITZE /) v BREOBERLEFBEEOPRICHOVNTERAT, &) <—
PEBEOEEU WX, AF LIV ORERLOBREDCETHAYRIIAESDECHE~
DRBEHASL, BEGEEZRAF L%y FREROBBREOEMENKE WIEITHE- Tl
AT NG o,

BoECIE, ALERITBT 2REHE L OBESRIC OV Tk, 73 CBIARGEET
TOER (y =727 b)) LAX VT OB TS FESANIEVEERESERE LN
LHLOO, TS TEPREELVIE» 57, EZTCT AT A—T I VBT AT LD
MEAToTe, AL LTy ) — A NI ZFATIVHRERAVS L, NUZFALT IVDR
FRVWTESZToBEL VOGN RESH, NERMET A2 LRS00, KROHHM
BirEhiz, BohkEGEROETZESTFEIZBEOS IV L2 ML LB —F Kk
Edofe, TR A VETENAY I LT 4 TR NF A2 RT LR Y OBIRIE 24D
SRR EBZOND, TAa—A—T I VBRIV AT ACLARELOREAKRORE
RIGOFEEEZFALD DI, /v —FBHRNEREZ T B R, RAESOLESRORE M
ILERER T &R Ghote,

B TiL MALDI-TOF = A A7 Mz & B I EAROMRNT & = s S5 < EE Rt Bl
fRIZDWTHRATz, BR (v =527 by) 2AF05 0 L ORBEABICBIRENERET S - &
BRRENTCZ &b, BHNEXEREORBREEOFEMARMITE BEIC, :-BuOk % BIE%
WHWTREREZELESEE MALDI-TOF = X A7 M THRIE L, #ORE, 3 BEOFREE
BEREONBXESGRREET I LS hot, 3BEOESEIIZLFR t-Buw FRigd T
%Y FRERHOY ST H) v —, FREIARES - b DY =T RY v —. B LURS
RYv—ThHd, COBRPOABEATHARKEOR LT F T LU RATAF AR Ay 7 A
AT 4 7R EDRIFSEHEE L THAZ LB I CEERBIZTAIZF Y FOER (y—F 7
b)) ~ORBRBETHD Z L BNOTHEOI LR, TORGEHENS, 43T vy
L, X (y =37 ) OYEBEBEPLTLICE>T, BRRY~—DERBIZBNE D
Y .

FLETIE, BJRRERA vy 527 brbdF T 007 =4 A HILES O IEEMITEH
BER~OHEAEZ AN E LENRRERy—F 7 Fr PU UL PAL VO TIXL— DT
=& VEBRICOWTHRAL, HABRLLEESEHERELT I LICL D, BEENERD
RLNDZLRHALNRE Rok, REBRIETHEMERY ~—0&K & FHICHERRY 2 v
—Z77 P O_ERBEMMEIR VT OOBBRAZEIZET L, MIEICy NOEEEE TS
R =X FANRIFERBELRE, PIFV DA YU TR L— FIBERESIEIC ARG
LB, AEETREYR y—F 27 MO ZERRIEI SR C LT ohEREhB D L
BENERY, VRy -5 7 PUrREBRIERZBVTY, AREEEE/ v— L LTHYT
HLHZLLEPHGIhERoE, £, EBRISICEEREFI STV THLIRFLUAHRT R ER
MTHeicdoT, BBEESHESh, BRL L TEBEROBMEE L HH X3 LA
maEhl, £, A7 =FCHRTELEESRIEBOTREA L LT TEA 2AWVWS &, t-Budk
ERVLIRELVEGVECETL, JVEVIRECEBENELND Z 800t

AETHARIEBE L. $EOBRIZOVWTERAE,




mXNAERE (3E30)

R 14 BEASE KR¥ERERIEEE  DEAEISHEN BENEES TS HEE
PAERE 02522209

K 4 % BB n

Research on the Alternating Anionic Copolymerization Behavior of Bicyclic Bis(y-lactone) with

Am SCRE

EpoxideandApplicationtoNetworkedPolymerSynthesiswithoutVolumeShrinkage
BERERy —F 7 hrbaBXVEEO7 = BT RLESZEHOMERUHEE
TR R » b7~ KU < —ERE~DIEFA

This thesis describes the alternating anionic copolymerization behavior of bicyclic bis(y-
lactone) (1) with epoxide. And application of the copolymerization to construction of
networked polymers through no volume shrinkage.

Chapter 1 described the background and significance of the works disclose in this thesis.

Chapter 2 described electrophilicity and polarity effect of styrene oxide and its derivatives in
the copolymerization with 1.

Chapter 3 described amine-alcohol initiate system and solvent effect in the
copolymerization of 1 with glycidyl phenyl ether.

Chapter 4 described investigation on the copolymers prepared in this alternating
copolymerization by MALDI-TOF mass spectroscopy to determine the structure of the
copolymers and the chain end groups. The MALDI-TOF mass spectroscopic study revealed the
rate-determining step of the copolymerizationsastheattack of alkoxidetothebis(y-lactone).

This study also demonstrated the presence of side reactions, namely intermolecular
transesterification and intramolecularback-biting reactions, which proved tooccurevenin

the earlier stage. By taking the results to account, copolymerization with an excess amount of 1
was proved to suppress the side reactions to afford only linear alternating polymers.

Chapter 5 described application of this anionic alternating copolymerization to networked
polymer synthesis without volume shrinkage. The bis(y-lactone) 1 and triglycidyl isocyanurate
were copolymerized to giverise to the cross-linked alternating copolymer. Appropriate
monomer feed ratio and copolymerization conditions afford the copolymer quantitatively.
Volume shrinkage that occurs in homopolymerization of triglycidyl isocyanurate was
suppressed by volume expansion originates from double ring-opening polymerization of the
bis(y-lactone), proving the effectiveness as the volume expansion monomer for crosslinking
copolymerization as well as for linear polymers. The addition of styrene oxide as the third
component enabled control of glass transition temperature by decreasing crosslinking density.

Chapter 6 summarized the works in this thesis and disclosed the future scope of the research.
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