[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) gobbobbbuggoobbobbuodoogoboobbouaa

oo@a) oood

Author(English) Atsushi Ueno

oo@a) OO0:00@0),
oOooooo:0oo0ooa,
OO000:0094390,
O0000:20140 30 260,
ooooo:0o0o0a,
oo0:0o0ooo,00o0o0o0,00o0o0o,0o0o0o00,00o000,0
OO0

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 943901,

Conferred date:2014/3/26,

Degree Type:Course doctor,

Examiner:,,,,,

oooo@oD) oooo
Category(English) Doctoral Thesis

oo@o) oooo

Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


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

(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

B . . HRE . (HY) 1t ( L% )

Department of Fﬁﬁﬁﬂﬁ% EIQ Academic Degree Requested Doctor of  Engineering

PR e e feeHE (F) .

Student’ s Name L3 R Academic Advisor(main) ek Pl
=P ) = = .

Academic Advisor(sub)

#E  (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )

BUSHEDZ LWNELEN 1T 2 " bR FE 2 RFER E L TEA L. ARSI ERS 2 Fik
DEAFEIE, ALAERICKE IKFL TV DAL FREFICE W THERRETHH, KEK T 72
ELTHNL L TV DRERIET Y, Eh SRR iR OB 72 < | ALEERELL EOUIMH O <0,
WBEE 7L OSSR LB E T HENRE N, £, “BLRFE &L T HIEHFEEZ Ak S H 572012,
HE I a7 o 2IX LD & T HRIMMED @O IBERL 2 T OB AT HFER, e & ORIENEET &
IWRWED B D, Ram X TiX. 2D OMPEICK T 2B GO e —F & LT, ZgbrFE
NOREHATIMEOSICE B L, IR S T CTOMILH 72 REFE—EH -SRI L ORBZ—IREE
BRRERD T LZ . VR CEEHER G RIEEBR LT,

B T Tk, SRR FERFBERE T 5L FEIRIH OBUR 2R U, Al 722 R 5
—KF, RFE—EHR, RFERB/EEEROBAG, ZRGRFBEEISEFIME LT, & 61T
INHICHET HEERED, SRETF A OV (IR FE~OREME G FREOMINTH L Z & &R L
72 BT, B LORISHESIC L 2 B EEABILAY D I VR XL LRGSR, BN RFZ—KEEE
DHIVHRF VIALSIE DB & B & 2 RIFFROE S & bk~ 7z,

BT, SRR FEORBEIPENCE DM LA I XY T AIARF T L— R EAN
DANRKF VIACBOSERE LT, BN VBB ZAECRWIET e h o =k7 I 2 8L T2
TRACIRFEE RGO E LT, N-~T BB LY (NHC) & “RILRFEOMMAETH DA
2T LIV ARFT L—h (NHC-CO) WHETHDLZ L H AW Lz, =TV vt 2-7
X — VBRI 90 °C, 5.0 MPa CER{bRFE L BUL L, FeK BWINRTHERY L ¥ (2-4F
VT r) BEXT, SHIT, NHC-CO TS HEIZIENY « FEHNFEETH Y | ET LVEE D N-
RDNT VY DANRF TV IALKIETIE, X 5 B0 U Y1 7 AT 2. 42T 90%LL |
DWFET2-AXFH V) v Eh 2T,

HoETIE, CBIRBELE T T 0 v T I U BERT D NI VEREOH LWERE L LT,
RF|—EFR EMEOIINT AN EME Lic, FRCT X/ R L RFE—ER _FEESG LR —DFN
st

W, TOME, FET LT FEKROE KT S LT YEDOKRMEYE > 7 L5 5 VI RERER
AHHEL LTHINIL, “BLiRFE L 3.0MPa, 60°C DL TRIGE®ED &, 134-FxH VTV Y v
DECR 6% TAERR LTz, 5567 1,34-4F U7 V) DU3FHBibamchy, B (Fx4o7 Y
V) RSFEIERAEHEEMEOTDERE L TEEND 134 AFH T Y r rOETLRICHY T




5,

BNETIE, ERRKEHEL LTRET TR, KEARBEL LTOHRELGLIEERZARILEME L
TA Y R—VIZEH L, BEEET I FBLc X 27 a7 ¢ v 7 s RENES T OTEMAL 288 5 B VR
X IOULBOSZFRE LTz, £7. WEMREAELIC X > TA v F— AR T mREA & L TOMWEZRT
ZEERFET D200, @mWERMEERT C—N FL— T2 FEAR LR EREOA v R—LED
RIS &R Tz, TORER, A F=ARBPJ7 e h AL SN TERFF CEAL L 721 & B Y VSRR
LAV, EOHEE - HEIEREICRE LTz, 61, BohicA v FU AL U U0 AgERIE, Bhxr Y
ANERIEL, AV R=LD INRFEBLOLENT VL ENT A E 5 272, F1o. WM

I REEREAMEEE LTHWS & KOBU 1F/E FIZBWT, A v R— AR g bR H#E & &IE T TG
L. R8N T 1A F—IL LR EBRESNDLZ EE RN L,

BhE [ TRRERFEEZ AN D REBE—IRFER O « S 27 — M7 LI =9 AFED LR
FIALEOG] TiE. bR FEEZ AV D R R F—RBEREERIEE LT, RrtEEELs2 65
LB EHFACEYDIRF—EREEG DA ZNACERD DNV RF VIALKIE ZRE Lz, 7— RT3
=7 LD BuATMP)LI 1Z NN-2 A Y 7 E Ry X7 3 ROMERIR 7w koAb, 742
= LMERFRETHD Z EEHEE X, T— MUIT U= ATV =7 AFEO AV AR F AR & i A
T2AER . NHC FfL (1PN &9 2 7 7 e fl(1)E5 AR KOV KO'BU 2> & 72 2R A% T 5 2 & % Ji
W2 LTz, ARBUGRIZEFEE RIS T 2P AMEN R < BRIC K 2K /AR ALERA% | et i3~ 2 B 1)
EHILD 2 (LN NVRF AL SN Z BEEFERDP DR LGN, o, HRBRIEE 2 &
WAR Y TT 0 RV FFHT 20, 0 R AR EO~T a FEHRICEWIZE L TH, 23 ki =
koAb F VR AL ST R A IR AR T & T,

T OB T, TEMLRSE & G T B EHRR L OURFEREFOMEE IS U T, ATl
EBL BRI A YT BIN L, B b T I r—FIC L o C LR EE TG & A BRI R 5T
Uiz, [RFE—IRFEFEG OBEENTEMEL & i < REFE—RFBH AR E T2 O TR X 2 it o Bl
FIITES R0 T2h A THONTEER, FC@BE— KBGO BILIRE DO AREG I
LTI DERMIERIT. B2 IR VALK 2% T 5 ECEEAEHEZ 525D ThH D,

%5 FRSCERIT. 3L 2000 52 & B 300 55 1 ET ORI 50, b L<IFIIL 800 FEE MBI L T 7230y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Carbon dioxide has been paid much attention as a non-toxic, inexpensive and reusable C1 feedstock. In this

thesis, the research on the synthesis of carbamic and carboxylic acid using CO,, categorized according to C—N
and C—C bond formation, was demonstrated.
[C—-N bond formation]: It was revealed that the tertiary aziridines such as N-benzylaziridine smoothly reacted
with 5 MPa of CO, in the presence of 5 mol% of N,N-di-tert-butylimidazoliumcarboxylate (I'Bu-CO,) in
2-propanol at 90 °C for 20 hrs to afford corresponding N-benzyl-1,3-oxazolidine-2-one at 91% yield. Moreover,
this organic catalyst was recovered from the reaction mixture by centrifugation and it maintained high catalytic
activity.

Next, the synthesis of 1,3,4-oxadiazolidine-2-one from CO, and hydrazones under basic conditions was
demonstrated. Hydrazones from alkylaldehyde and 1-methylhydrazine were reacted with CO, and
1,3,4-oxadiazolidine-2-ones were obtained at moderate yields.

Finally, the carboxylation of indole derivatives using CO, in the presence of bifunctional catalysts were shown.

The reaction of indoles and 0.1 MPa of CO, in the presence of 2 mol% of bifunctional amido catalyst
(Ru[PMsdpen](hmb)) in THF solution to afford 78% of indole-1-caroboxylic acid after quenching by 1N HCI
solution. Especially, the CN chelate amido complex Cp*Ir[x*(N,C)-{NHC(CH3),-2-CsH,}] reacted with indole
and indole carboxylic acids to give indolyl or carboxylato amine complex at quantitative yield.
[C—C bond formation]: It was demonstrated that the arylaluminum species, which were generated by wide
variety of aromatic compounds bearing some directing group and 2.2 equivalent of aluminum ate base
(‘BusAl(TMP)) in THF solution, were smoothly reacted with CO, in the presence of 5 mol% of (IPr)CuCl and
KO'Bu to afford corresponding benzoic acids at moderate to good yield (~92%) after quenching by 1N HCI
solution. The acidic protons on the 2-position of heteroaromatic compounds and benzylic position were also
transformed to carboxylic acids by this method.

In conclusion, the carbon-nitrogen and carbon-carbon bond formation based on the addition reaction toward
CO, molecule was presented. This thesis contains the construction of CO, transformation by nitrogen or carbon
nucleophile using appropriate organic or transition metal catalyst. These results should suggest the important

role on the new guideline for the carboxylation of organic compounds.
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