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04 A EZRH LRI ERF S SO Tk, BfekoME#iis fAnc, Ve
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T — I RHETDH LT, BRREOB IR EE T RN DFHOVE TG~ L AL &7 Acetal
ZE LTS, W T Acetal ZHW5 Z LT, ABH, ABC Bl ERFE2=y N2 AT 58D %
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B CTIE A RS R 7 i 8HIE & 3 2 $HR IR E @ 0 T OB RRIZREI L T 5,

BSE NI T =4 U AIKRIC LD EFEAY I~ —B L@ TOT Ry MR T,
T 77 =F IS ) 2R TEmRA~EIEHT 2 FEEZB LTS, T &R
FITRVL U EDRISEN LI BIK DPE 7 =4 0ARE. EUTEY T =4 & DPEEHED [V
CUTT = d AR ICE o T, 4 BRBIO 6 BERDERFEA Y 2~— (BAAB 7, CBAABC
W) OEBRERIZKI LTS, Ht\WT, EFELY I~—D ) B 7T =4kt L, B
RMEOREBETFRIE p-FLryrymI RNel) ZRISEEHZET, insiu TOT =4V EHEE AT
W EFERS TSNS Z EERAH LTS, —HOINMIATY ARy M TH#E{T L, BAABC i,
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This thesis is entitledas “Synthesis of sequence—controlled polymers by living anionic addition reaction
of 1, 1-diphenylethylene derivatives” and composed of 6 chapters

The synthesis of a sequence—controlled polymer, having a strictly controlled primary structure, has
a significant attention in polymer science. However, there is a problem that undesired sequences are
contained due to the polymerizability of monomers, when synthesizing those copolymers. Therefore, it is
important to establish a new synthetic pathway to construct the desired sequences in the propagating
reaction.

In this thesis, a stoichiometric and successive 1:1 addition reaction using 1, 1-diphenylethylene (DPE)
derivatives was established. Although DPEs were known as typical non—homopolymerizable vinyl compounds
it was found that a quantitative addition reaction between a simple DPE anion and more reactive DPE
derivatives possessing electron—withdrawing groups proceeded to afford novel DPE-DPE diad sequences. This
reaction is named as “living anionic addition reaction” . This first finding prompted us to investigate
such addition reactions using a series of DPE derivatives with different reactivity

Based on this finding, the reactivity of 7 DPE derivatives possessing various electron—donating or
-withdrawing groups was investigated. The electrophilicity of those DPEs were successfully tuned by
electronic effect of the functional substituents. The living anionic addition reaction using these DPEs
and polystyryl dipotassium was performed, and each addition reaction progressed quantitatively in one
direction without a formation of homo— and crossover sequences. As a result, various series of AB—, ABC-,
and ABCD type chain—end sequence—controlled polymers were successfully produced by simple one—pot reaction
according to the relative reactivity of DPE derivatives

Finally, sequence—controlled polymers composed of DPE derivatives were successfully synthesized by 1:1
addition reaction and the following anionic polycondensation. The addition reaction indeed proceeded
stoichiometrically and successively by reacting potassium naphthalenide with a series of DPE derivatives
in the increasing order of the electrophilicity and afforded BAAB— and CBAABC-type sequence—controlled
oligomers. Such sequence—controlled oligomer dianions maintained the living character during the reaction
and underwent polycondensation with difunctional electrophiles, such as p- or mdibromo xylenes or
terephthaloyl dichloride, in—situ. Thus, the sequence—controlled polymers having well-defined repeating
structure were obtained via the one—pot reaction by the combination of novel living anionic addition
reaction and in—situ anionic polycondensation reaction.
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