[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbuggoobbobbuodoogoboobbouaa

0o:0o0@o),

oooooo:0o0o0ooo,

00 00:00 104530,

00000:20170 30 260,

ooooo:oooo,
0o00:0000,0000,000,0000,0000,000

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1045301,

Conferred date:2017/3/26,

Degree Type:Course doctor,

Examiner:,,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

i L

THESIS SUMMARY

B . . HRE . (HY) 1t s
Department of Fﬁﬁﬁﬂj% E‘QI& Academic Degree Requested Doctor of ( €L )
RS frgzs () 1
Student’ s Name FELFIAS5L Academic Advisor(main) Driksen
FRECL (A : e

Academic Advisor(sub)

R (F13 2000 FRE)

Thesis Summary (approx.2000 Japanese Characters )

AFsCiE TEEET U — AL LML 2RI LB —EE Y VEER S TOAIRL) CEL, &7 BX R
n<Tnsg

%1$F$ Gl Tk, BV NAOIEFEOF THRHNIARIES SR E 72D ) VERR —EHIAE 7 VLD
DOWTHERL L TV D, SWREOE T U ANOEREEZHND L B2 pERILEZ ) v BICEATEL 2 L
%%ﬁL\:@%ﬁ&ﬁ%dwtﬁ%#%@ﬁmgk&®i£ﬁ%ﬁ«fw5 -, T, eV E Y

1,3 OANEREAL LT-, BRERE T OHNAOAIBUCENT 2R 2R TV 5,

%2aFﬁﬁﬁkﬁﬁﬁﬁm%ﬂﬁbtt7/ﬁ»@Aﬁk%L%ﬁJfi 4 BERT =4 (CBAIZKT 5 F5
FRREBERSIZED 4 BRRE T VHNVICEEFEREEAT NG B ONIZFHEEROYIEIZ O TIRRTH
Do tert 7 F NV FILERAT 7 7T U NBFHE LT CBAIZ, RE %ﬂ&bf B RS EFELEYE K&
XFBHIET, 4 BREETUHVERIZED D UER, U //% M) T OVEREBEATEHLZEARHLT
wé SIHIZ, BALTEATREEOa S U OEBERF L, R N 7V UVREZEAN LFHFEMERICE L T

R EBRSSCRED v 7V VOGN L V2 R BREENEATRETH L L2 RAH LTS, Fi2,
“TD?LL%ALKE%% XS LOYENRE L 2 LUMO O¥NIZCKE BEEY 5252 L %
BAGMNMZL TS,

FI3E [ TIAERHLZET VI NVORRKEEEDME) Tk, FERREEENSEFHT 2 FHETILE
TEERHE %%%Aféﬁw&woﬁam%%&ﬁm< TIA KT HMMRISIZEEB L, 4 BERET Y
NI HFBREGBAT DT RISORFE L | 5 ONTZFHEEROMEIZONTHRRTWD, 774 v OFRELEE
ﬁﬁbtﬁ%\ﬁﬁ%&bfa/)»?)*»%)7?*%%%w WY 7R BECRIGEITH) ZET, B Uh
vﬂ% X9 BHE BREBFREOEAZFEHRLTWD, £72, TOLICERLEZETCIMT, Wb E

ﬁ%ﬁﬁﬁ%rf EHHBLMNT LTV,

BAE TV =N F U LEHATIEELEEN LT PINE A ~—DEREWIE] TiX. CBA ZiFHl
THUVFULREICEAL, a7V —nUF ozl 4 BERET DHNLVOEKREB LV, BEEHETOA
MNoOTe BT VHNNE AL <= —DEBIZONTIHRRTNSE, TV =AU F U LaEHANS CBA OFRYEE KRR Lok
BOREEOBWT V=LV FULERANDZ ETHREILS CBARTRTEAZ LEALMNE L, TV — LS
BATHETVHNERICFIATER 22 RHELTWS, 61T, ZOFEEAW, FA7zrv 2V o —L L
FETVINTA~—DEREER L, ZNUBRRMETI2ET AT ~— L0 A HREONERINE N ERE Y
T hTERED, HEEZN L TCETUINANEFE SN TWDEZ EIZHEELEHEOBENAEL B Z &2 LN
LT3,

b5 [V BEHRBET OINDORIGME—T SAbKZOMMNES—] TiX, 7 v{bKk#EL 4 BRES LD
S, BLOY %6%57yk*%ﬁ%%@%ﬁmowfﬁ&fwéomwf%w%&%éﬁ%@%%uyim
HTHET kL, BEICE L7 vbkFEBREZERSESZ LIC (A W IAE =Y - ST ¥
& R T A E R IRNEIZHE - TT vALKRBRAFI L IALED RS LD & k%ﬁmtfwéollf LT
(LR ZANERIZ, V> EOHFERIC LUMO BRI L L TWD Z L ICHRT 2 0EWIN AR L, B RESERN Y
ASNTOWAHEICEEREMC, E7EEHFFRMEAIN TV A EAITITEREMNNC AT EE 0 S I A3 H
N2 EHWELMTLTND,

B 6w [RAKR—NET AT = ORBRMELZ MR T2 —EHE 7 PO NVOARMSE] T, Hi-igk
Lz 1RRAT7 7o 7uXv X 95 VANEKREAT D) VERRE T VAN DOE IOV TR TD
B, EXAT O VXN TF F o —FIFHEENSTF I 7 2 R LV RERAR— LA XS RER AL,
BNWCTF A4 7oy FOBBRLEBLTICEVE T CHAFERMKL 7250 FRARAR—LOEREER L TNE, X
HIZ, 2TOVE RRFAR—INETOERAFT=ULE~EFEL, SOIEETOUETLZEICLY, BNE
TAHLEBRE TN EMIL LT EBDONARAT 7 T OARZERTAZ LI LTS

FTE R EE) T, AFROREEZRIEL TN D

8% FSCEEIE, T3 2000 52L& 9830 300 5B 4 LT ORI 50y, b L<IEEIL 800 554 1HHRH L TS 20y,
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 WSCERIE, H LRI —FURIN (T2R2) IS TAU X — Ry MARSNET O T, AR ATRERFIHO N TERL TEE W,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(5 L3Fe)

Doctoral Program

i X E B

THESIS SUMMARY

B . . HRE . (HY) 1t s
Department of ﬂ?\)ﬂﬂﬁ% ﬁl& Academic Degree Requested Doctor of ( €L )
PR feeHE (F) e
Student’ s Name FELFIAS5L Academic Advisor(main) Driksen
TREE () B

Academic Advisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

This thesis is composed of seven chapters.

In chapter 1, the purpose of this thesis is described.

In chapter 2, arylation of 4-membered biradical by using nucleophilic aromatic substitution (SyAr) reaction for
electron-deficient aromatic ring is developed, and the physical properties of the synthesized biradicals are
reported. Use of electron-deficient N-heteroaromatic rings as electrophile for cyclic anion enabled the desirable
SNATr reactions.

In chapter 3, arylation of 4-membered biradical by using nucleophilic addition reaction for aryne is developed,
and the physical properties of the synthesized biradicals are reported. In the case of the using ortho-silylaryl
triflate as aryne precursor, aryl groups were successfully introduced to biradical skeleton directly.

In chapter 4, the synthesis of arylated biradicals by using of appropriate aryl lithiums and the biradical dimer
containing the direct connection with a conjugated linker are reported. Various aryl lithiums except for low
nucleophilic aryl lithiums were available for the biradical synthesis. Furthermore, synthesis of biradical dimer
connected by thiophene linker was achieved, and the novel physical properties were characterized.

In chapter 5, the reaction of hydrogen fluoride and 4-membered biradicals and the physical properties of
obtained hydrogen fluoride adducts are reported. Biradicals bearing the tert-butyl and aryl groups on the skeletal
P-atoms reacted with hydrofluoric acid salt regioselectively, and the HF adducts were obtained. The absorption
band assigned as HOMO-LUMO transition of this adducts depended on the aryl substituent. The
electron-withdrawing group induced the red-shift, and in contrast the electron-donating group induced increase
of HOMO-LUMO gap.

In chapter 6, the synthetic study of new P-heterocyclic biradicals composed of 1-phosphapentane-2,5-diyl
skeleton is reported. Thiophene-annulated dihydrophosphole was prepared as 1-phosphapentane-2,5-diyl
precursor from bispropargyl sulfide derivatives. Isomerization from the desired 1-phosphapentane-2,5-diyl to the
phosphaalkene was proceeded in the course of dehydrobromination of bromophosphonium salt prepared from
the dihydrophosphole.

In chapter 7, conclusion of this research is described.
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