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% 1 % [lIntroduction] TiX, A/ Y I F NG E ZIUTHEHFEE/ZR = b U L-N-AF ¥ F&HW= 1,3- 80811+
INBRACEOS 2 B tekk 2 I B Re AL - MEBINNBOS 2R T2 & & b2, = P V-N-AXF T RERA LY TF L
BUSHN A AT HS R D FTRENE & BRI HOW T~ T,

% 2 # [Synthesis and Characterization of A Thermo-Triggered Orthogonal Agent Containing Nitrile N-Oxide and
Masked Ketene Moieties and Its Application to Grafting, Cross-Linking Reactions, and Surface Modification] TiL, A/
R ABEMEA = N U V-N-AF ¥ REUEAIZ V2R Y ~— R OH 7 2K EOMRELIC W Tk <7, =h
UN-N-FHT RERN7 ) v 7RISERHAT 22 LT, AMafEEx BT 2R ) ~ — MBS TA LR
T LB AT D Z LI LTe, SIS, MBS T, AV R T AEBERALO S RIC K0 @RS TEE RESL T
LT TUNELHZLET, TIVRT N a— L ERANTERA MERRIEBFRRTHL Z xR Lz, —F Tk
BRPFELRWEGEIE, 77 CRE0 Z8(bOGIE &0 EAAUESIS A ET T2 2 L& LMT Lz, Zh
SOIGIET Ry FTEIT L, H T ARKERL Y U WWRLT & o T AR~ O BUBUK MR B E D 5 &
W o TeBERBIL B RNRINITAT R 5 2 & b7,

% 3 % [Photo-Cleavable Orthogonal Agents Bearing Nitrile N-Oxide and o-Nitrobenzyl Ether Moieties for Catalyst-Free
Photo-Controllable Cross-Linking and Surface Modification] T, = F UJ/L-N-F4F T N EBHAMEELRLTH B o-
= RN UNEMLE R T DAY TFVIEH E O TAER « BRIESUSICOW TRz, Thbb, 2 EEH
= b Y VN-A Y REMOWTCEREE7 U v 7 KISICEY = b XU Dz BA LR ) ~—0 7
AREENFEIIZERTEDLZLEZRH LTz, 612, TROIZEANBR T TS Yo7 F— MEORETHI %
B4 % 2 & T, JGRIRAE - ZREROSET T2 Z L 2 b LTz,

% 4 ¥ [Synthesis and Characterization of An Orthogonal Agent Possessing Nitrile N-Oxide and Pentafluorophenyl
Active Ester Moieties and Its Model Ligation Reaction] TiE, {H#HETZ AT LO—FTHLR F 7 )4 r T =)L
ATFMIZEBL, ZE= MY I-N-FF Y N AR T LAY TFARISHOE B & BRSOV TR~
oo B TFTETMMEAME NG TIE, = b U V-N-F ¥ REALO 1,3-BUSRT (IR G K ONEPE= 2 7 LE
ALOBEBSISIN T SBIRMREMET TERITET L, AVORINIHEELA ) 2RI LTREZISZ L
ZW SN LTz, ZORISONAFICHIRIZZR <. ARISHIZ WD Z L TT L ALt bikx 2=k U JL-N-
FF L RFEEROGRNAIEL 720 | B/ EEME= R U L-N-F X RERTFIEOHNLZER LT, ZOTFE
LRy, BEOE L UEMLAEALIZ= P Y ALN-AF Y ROMESHRICHEII L. Zhx AW IRE 7o
RIS TSI X RN R CTHEIT T A Z & &R L, = MU AV-N-AF ¥ REFANY TSRO LB B~ BB O
ATHEMEIZ DWW TRz,

% 5 % [General Conclusion] TIE, ABFEORREHRIET DL L HIT, AHRDBEIZHOV TR,

LLED XD ICARGRILTIE, = MU AV-N-AF Y REF AN Y TFARISHIOB% & v AV -ietz B K
L LT, AR T TORY ~ —PEBEI B OB - RGOS 2 =R L, BT O RS 0 @ gh s & R
Z MEREAL D FEICET S HBER M A AR,
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  REEIL, IRV —F IRV (T2R2) IZ T F— Ry MARSNET DT, AR FTRERFBHO N TER L TTEEW,
Attention:  Thesis  Summary will be published on Tokyo  Tech Research  Repository Website  (T2R2).




(FEARR)

Doctoral Program

mo EOF

THESIS SUMMARY

HIY HEsehr (FXy it
Department of " - S0 TWE B B - Dactor of T )
FARKAL . fREHE () : .
S?Jdent’fl\]ame Cheawchan Sumitra Aila?e:ﬁ Adviior(rzlain) LN
fRHHE (F)
Academic Advisor(sub)

(L3 300 FERRFE)
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This thesis is summarizes the development of kinetically stabilized aromatic nitrile N-oxide-based
heterobifunctional agents for catalyst-free functionalization of materials. Synthesis and application of new three
types of orthogonal agents containing nitrile N-oxide and reactive moieties such as masked ketene (1), o-
nitrobenzyl ether (2) and pentafluorophenyl ester (3) are described in detail as follow.

In chapter 2, the masked ketene (MK) moiety was introduced into materials containing unsaturated bonds via
catalyst-free 1,3-dipolar cycloaddition reaction. The post-modification of MK-functionalized materials were
achieved by subsequent catalyst-free reaction with nucleophiles at 160 °C, which was corresponded to
generation of ketene moiety. Meanwhile, the dimerization of the ketene moiety took place in the absence of
nucleophile at 250 °C to cause the cross-linking of polymer.

In chapter 3, the orthogonal agent 2 was used for modification of polymers and surfaces to yield the o-
nitrobenzyl ether (NB)-functionalized materials through the catalyst-free [3+2] cycloaddition reaction. The
photolysis of them resulted in the deprotection of hydroxy groups and subsequent reaction with electrophiles
such as acyl chloride, isocyanate, and so on, realized photo-controlled cross-linking and surface modification.

In chapter 4, orthogonal agent 3 was used as a joint between acrylate-terminated poly(d-valerolactone) and
primary amine-terminated poly(N-isopropylacrylamide) to give block copolymer in high efficiency. Meanwhile,
the aminolysis to pentafluorophenyl ester moiety (PFP) of 3 was studied to clarify the reactivity of PFP moiety
in the presence of nitrile N-oxide function. It was revealed 3 could access an inverse sequential reaction to
achieve the she efficient synthesis of functional nitrile N-oxides such as fluorescent dye-containing one. These
results supported the usefulness of 3 to produce nitrile N-oxide and PFP-functionalized materials easily.

In chapter 5, the results of this thesis were summarized and the prospects of the future works were described.
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