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AGm % TA Novel [2 + 1] Concerted Reaction Path for Si—Si 6—bond in Disilacyclobutenes (33
T a7 T O SESAEE B RTEBIR2 + USRI | LEL, BTk E N, LITO
S5EIL VM SN TVD,

% 1 % [General Introduction (/Fim) ) Tix, AT A FEEMO LIS OWIZEENIN 23k ~, O
FTAE Si-Si AEEAT DUV T a T T VP RTRMSICER LTS, Vv Iy
n7 T ET VR L ORINIE T DN FOES, BIEREUG ORI AR L, ¢
KE 2 HAVTWZBRER PRI 248 D RO O RS 2 8B L, AFEDO B Z R~ T 5,

%5 2 ¥ [Novel [2 + 1] Concerted Reaction Path for Disilacyclobutenes with Acetylene (237 7
n7 T ETEF L EOFRR+ RIS ] TlE, Y73 7ur7T7reT78F LD
A UGS DRI 2 IR X T %, PABRIR~ERET & F L 2 DM % FOSRE S 2 PR 45 2
ET, TEF VL UN SIS AEA ~ERAINT S HH R + RS2 RHL TWD, 202+
LSRR DIEME L= L F— 1 ZBABRBUS LV +0E <, BAICBUREIT L 9 5 2 & 2R
LTW%, SHIT, TEROBUGHME TITHA TE TWWho 7z, BUGHTE TONARMEFEO IR
Z2 + ROSHEEIC L VB LT D, BRREOMIEZL Si-Si D o #uE L 7 EF L@ ol
HEEOR+AIEMEERATHAL TS, 52, ZO[2+ 1] BUGRREE 2 FEEREVITHREET 5 7
HBELT, TEF LRV TEF LU EZRISICHANVWSFEZREL TN D,

%5 3 % [Novel [2 + 1] Concerted Reaction Path for Disilacyclobutenes with Carbonyls and Alkenes
(oI raTd7 Tl INVRART NV o OB+ 1 RIGREK) | T, v 73 7nm
TTERNNRENBLOT T L OBRIOE OB 2 R~ TWo, TEF Lk
Si—Si fEA MR 2+ 1B EIERIL, AAVR= AT A7 O ETHAEE B b5
ZEND, ZHHORIRIZOWT HHBRERD Si-Si f5 G BB 5 MGG A2 R LT
Do TRF LU DOGE LITSLEEER ORI D S OO EZRCA IS OB IRIE A FH L
TW5D, Z ORI OBEFBE/EMAIZR2 + 1#EMEER T T, IAR=LOI LA
BFHEL Vv 73777 00 Si-C 60 ol & OPUEMHLIER bR S, O




HAFHDNEBRBOREIEEM L= R L F — B2 RIFL TS E LTV D,

% 4 ¥ [ A Theoretical Proposal toward Metal-Free Carbon-Hydrogen Bond Activation by
Organosilicon Compounds (A7 A FELEWIZ L 5 C-H FEAIEHAL~AT - HRAIRSE) | <
X, VI a7 T UFERE W TREWR T VA D C-H 6 & B CIEME 2 ]
REMEZ FERHUICHER L CWD, 22T, Y7y 7/ mr 7y OlREKTHL YV T TH YT
VICEBLTCWD, YV I T HVIETRF LU EDOKIGTIE, Diels-Alder KSR EICE 2
LNDN, TEFLUDC-HMENHAEL, ZRENDT A FFEF~MINT 58 9 —DDRIS
BB ZTWD, fHEORR, C-H MBS DOIEMAL =2 /L % —(X Diels-Alder S & 1XI1FIF RS
T, 74 Yx T Diels-Alder JUSDHBARTH D Z & &R L TWD, C-HINOERIRE
T, M7 AROBMIIRELF-oTEY, FAREFRIMLLTVEWNWIRERHDL E L
TWd, £IT, ZOBE MDY ZSHICKRELTHZLaRHlATND, BAEMIZIE, BBIR
BCTEMOMY 2 L0 RE T HEMILL | FHREDOLEMITER LY TTWD, BATORRE,
T X D C-H IEMAL= L X —%H) 45kcal/mol & T FIF T\ 5, Z OTEMLT L% — 38U
RIS E LTUIFEREESTEDN, A FEEWIT X 5 AEMEZR C-H # & O BERUEIE AL O wEE
Ma G272 LTnD,

%5 5 % [General Conclusion (#a45) | TI&, A2 G L, ko s LT, OF A7 Si-Si
e & MG & UTHWE, R BIRFE D D — R LR 3R~ O BEARERE ST S D ATRENEIZ S W T
IRARTWND,

TNEES HICAKmE, OTAK Si-Si fiaaA o0y v rur s MeETeF L
RH IR NACE & DG HONT, Bt EEZ AW CHR 2R + 15k 2L L, E
BEELETERSHALTNS, 51T, Z0[2 + 1IN OMGHES, C-HfATEMHEL~
T 72 SOGRRET 72 &, BiRRat R 2 WAL A OG O F RN S 2 A VT2 B 21T > Tk Y, L5
FRb NI EEIT DI RE W, Ko TR I (I5) OFfae LTHai
MERH D HD LD HID,
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This thesis is entitled “A Novel [2 + 1] Concerted Reaction Path for Si—Si o—bond in Disilacyclobutenes”,
and consists of five chapters.

Chapter 1 (General Introduction) describes background for thermal reactions of disilacyclobutenes.  For the
thermal reaction of disilacyclobutenes with alkynes, conventional mechanism is incompatible with the retention
of stereochemistry during the reaction observed experimentally.

Chapter 2 (Novel [2 + 1] Concerted Reaction Path for Disilacyclobutenes with Acetylene) describes
theoretical investigation of thermal reaction for disilacyclobutenes with acetylene. By extensive investigation
of the reaction pathways for disilacyclobutenes, this chapter proposed a novel [2 + 1] cycloaddition pathway
that involves the direct addition of acetylene to the Si—Si o—bond of disilacyclobutenes without ring opening.
The [2 + 1] cycloaddition pathway is the only mechanism that can explain retention of stereochemistry. In
addition, an experiment to verify the [2 + 1] cycloaddition mechanism is proposed, in which the use of
triacetylene as a terminal alkyne will allow the key intermediate in the pathway to be trapped.

Chapter 3 (Novel [2 + 1] Concerted Reaction Path for Disilacyclobutenes with Carbonyls and Alkenes)
describes theoretical investigation of thermal reaction for disilacyclobutenes with carbonyls and alkenes. As
a result, a [2 + 1] cycloaddition pathway with a conformational different transition state from the case of
acetylene was found. The [2 + 1] cycloaddition pathway can explain thermal reaction of disilacyclobutenes
with aldehydes successfully.

Chapter 4 (A Theoretical Proposal toward Metal-Free Carbon-Hydrogen Bond Activation by Organosilicon
Compounds) tries to design disilacyclobutene derivatives toward metal-free carbon-hydrogen bond activation
on a theoretical basis.

Chapter 5 (General Conclusion) summarizes this thesis, and describes possibility of metal-free reduction of

CO; to CO by organosilicon compounds containing a strained Si—Si bond.
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