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B1E S T, AFEREOER L2 TWVDIZF Y AF LT ) v — & TARNUFBEEKOES
ZENZOWT, EEMEAFLICHEEE L7z, RS, WMEEICINA T 13-V U iEE2NE LTV 58
RALKFARET ) ~—=THDHN Y TANUBIOCER L, £O—REEORELRRY ~—DOHEEAT
W, BEEMERALMCT D I LOERE BRIC OV TR,

F2E (R TINRDY BT T =4 ES] Tk, XUBUfE L THF FIi28 VT sec-7
FN)FTARLY T 2=V AF A AV T LEHANTBFOT =4 EAZITW. T ~— DAL E L
BRGAAIDLIC L » CTHRET DR TR E LS B LAEEMNS TR L. WD B0 M/M< 1.1)
EHTHARYBRDEKRICKII LT-, £/2, £/ ~—OFRMERN LAY BF)OTEME KRG T =4
T, RUBUH 0 CCCEBEIOTHF 1, 78 °C TRV BV I HEETHZ L E2H NI L, 61T,
THF HIZBWTIE, 7 axy RA 4 roFG g~ 7 x 2w L5 & W o T2 R O FE 5 IRV B #R A
MNHb BF OBESBHGEIN, EEMICRY v —IZEMTEZH L2 /RN L, K&lZ, BFIZ7T =4
VEETEIT TR, FUMNER, ITAVEELEITTAZ AR LT,

FTI3E R TIARVEFADaT /) v—LDT =47 vy 738G TiX. BF OFFH72T
= CEAEERETSHIEEZAMNE LT, BF &, EORZ2 L 6 i o a®/ ~—LDTry Y
HEAEIToT, T, B2TCOET /) ~—0BERLEZY VR ~—n5 BF OEA TGS, —
WBEORME 7 0y 7 IEAKREEKRTDHZ LT Lz, — . BF & Ist £/ ~v—& L7E=8A1E.
Y BFOIEMEREG T =4 > OREIEPEN 2D, KESDOE ) ~—OESGZHAT 5 2 L BRHEER
MoTeh, MMA ORITEEMICEG Z G TE ., AR Y BF)-b-PMMA 2356115 Z &2/ L7z, LA
XY, BF & MMA IXMEEOTEIIAET—REEDO YR 7 vy 7 LEEERO GBI TH o722 &
M5, BFIZMMA HZERBEOSWT =4 v EAEEZ RTE /) ~—Thd Lm0 7=,

FA4Em R R T NNO 7 a i &) Tk, fix o NMR JIEZHWT, AU BRHD
I kG 2 T o7, £, T4 VES. W FAUES, TUVDNVERICELY A LR U (BF)
NETHEZLZ 'THNMR & PCNMR 227 bLaR L, EAEICLY 2 7 oS ICHERFEN R b
722 LI OWTER 7, I, NMR BIEICIN 2, §HEALY: 2 OISR 21T o T R, 7 =4
HAE, FUVDNVERICEVELSNZRY BF)IX 1,2-#E L 1 4-BEORSAKTHY . BF N 13-V
HEFMEOBEAZEEZRTZEEZHLMNI L, &I, BEOT =AY EATIE, EAEEN L+
HI1FE. BoNERY BT O 14 EEOEHERENEMNT D E W) MEZ L L,

FS5#E IDFTHEREICE DR Y IR OEAEMEDOZEE] Tld, BF EEET 5 RILKFEE / ~—5
IZOWTEENBBEER(DFDIC E S W EN D R L EMEZ RN L. BF OEAMEICHO W THOE
)= LW LN EREToTz, BADNRTA—=2Do L, ML, ETMRELRT T
A—ZIZEB LR, BF X2 HERSD+Th Y, OO RILKEE /) ~— L IFRE B D
BIREZFSZ L2 A L, FFIC, BF ORKZELE O = RV X —HEN OB D T/hE < | BF
NETEZTROLTWASTFTHL, DXV 7= EAMEREWE ) ~—Th D2 &2k,

Fow ARG TIE, EECHONIBRIZONVWTE LD, KimLERiE LT,

8% - FSCEBIE, FA3C 2000 52 & 3630300 554 1B T 54, b LIFHEI 800 5F 4 1R L T &y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R CEE X, R LRIV —F IRV (T2R2)ICTA U F— Ry MARSNET DT, AR AJRERFEIHONAE TIER L TZE WY,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(FHERER)

Doctoral Program

wm X EE

THESIS SUMMARY

g G s AL GOMD Mt

. T )
Department of Academic Degree Requested Doctor of

FARA REHA () FER T

Student’s Name Academic Advisor(main)

fBEEE F) :
Academic Advisor(sub)

S (3L 300 GERRFE)
Thesis Summary (approx.300 English Words )

In this work, polymerization of a novel hydrocarbon monomer, benzofulvene (BF), possessing
exomethylene group and a fixed transoid 1,3-diene framework, was carried out under various
conditions. Anionic polymerization of BF quantitatively proceeded in THF at —78 °C with sec-BuLi
and diphenylmethylpotassium, to afford polymers with narrow molecular weight distributions (M/M,
< 1.1) and predicted molecular weights based on the molar ratio between BF and initiators.
Surprisingly, BF could be polymerized with the low nucleophles, such as benzylmagnesium chloride
and potassium fert-butoxide, although the initiation efficiencies were not quantitative, indicating the
high anionic polymerizability of BF. BF also underwent the free radical polymerization with
a,0’-azobis(isobutylonitrile) and cationic polymerization with boron trifluoride etherate.

Next, in order to determine the relative anionic polymerizability of BF in detail, block
copolymerization of BF with comonomers showing different reactivities was carried out in THF at
—78 °C by sequential addition. As a result, it was revealed that the anionic polymerizability of BF was
almost comparable with that of MMA, because both well-defined PMMA-b-poly(BF) and
poly(BF)-b-PMMA were quantitatively obtained.

Then, the microstructures of poly(BF)s obtained with anionic and radical initiators were investigated
by the various NMR analysis. °C NMR spectra showed that both polymers consisted of 1,2-structure
and 1,4-structure without 3,4-structure, meaning that BF acted as 1,3-diene and the exomethylene
group always participated in polymerization. In particular, poly(BF) obtained with anionic initiator in
THF at —78 °C possessed 41% of 1,2-structure and 59% of 1,4-structure, on the other hand, poly(BF)
obtained with radical initiator possessed 9% of 1,2-structure and 91% of 1,4-structure. Furthermore, in
the case of anionic polymerization, it was revealed that the content ratio of 1,4-structure in poly(BF)
increased according to the polymerization temperature increase.

Finally, the distinctive character of BF was investigated by the density functional theory calculation,
indicating that BF showed the high accepting ability of electrons. This meant that the computational
chemistry strongly supported the experimental fact that BF possessed high anionic polymerizability.
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