[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) gobbobboogoouobobbbuooooooboooo

oo@a) oood

Author(English) tsuneo kashiwagi

oo@a) OO0:00@0),
oOooooo:0oo0ooa,
OO000:0093040,
O00000:20130 90 2500,
ooooo:0o0o0a,
oo0:0o0ooo,00o0o0o0,00o0o0o,0o0o0o00,00o000,0
oood

Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 93040,

Conferred date:2013/9/25,

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/

(3R A%)

Doctoral Program

im0 E

THESIS SUMMARY

B BT HR AL (RU) « 1L -

= T 2
Department of % ,ﬂ:% ﬁ ﬁ Academic Degree Requested Doctor of ( L5 )
FEER T fegHE () : .

- = E.

Student ID Number Academic Advisor(main) BIES EA
FAERA — fegEE F@)
Student’s Name fA fEHE Academic Advisor(sub)

s (F13C 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )

AGR ST BRI ~ A 7 v BIESIGe DFI I L - THID TERBATEE & 72 DEMSIS Y AT A
@%%_owf ik L7z,

B [T Tld~A 7 oS0 R %EL\747mﬁmﬁm FDOH T DR %IRRT
%LE>%EFEFHI,f;¥§%&/\ﬁi«/5<7flxh_’3b‘7ffquI/f;J:Tf AFFTRDOERE BRIV TR Lz, &
bbb, v A 7 uaLERDA T HEkA IRl R & A EERS W®ﬂ5®ﬂﬁ%ﬁmW15747u R
SOBEROFRAMEEZ R L, OREZ O~ A 7 v BEMiREIGE A AL EF TR IS S 30T 2 451 53
HTHIRNT L EEEE 2T LT, ’@ﬁnfi%%@n/%ﬁﬁm%fﬁﬁbfiﬁbﬁﬁwﬁﬁﬁ
E/XTA% ~A U OB K o CTERITHZEE2EHME LT,

= (BDD B IR T2 7 = /) =T L—oDCCoaAhy 7Y U IRIS] THEANT 70
ﬁm—z 7uA/~w(wm)¢ KRUFER—THA YT NEM BDD) EMETOT =/ —L L&
7V~/@%ﬁccﬁmxﬁ/7)/7ﬁm IOWNWTIR_Te, ET A7 uEREKIGesE NS Z &
Tl OB N Z AW TZGE L RSEOIER L RIPETIMEDO KIS EITT 5 2 L 2R LT,
WIZ~A 7 v B IGEE WD Z & T 2D ISR OREEIZ ) D R &2 HET 5 Z & T, il
TSR ORFIN A RETH D Z L ZIR LTz,

(BRI P72 ) — LT L—rD CC 7 uRxBy P Yy IS TIE _=ZomE,
ZICIZ, Bl CEREAM S @ HFIP ORR & 72 DIRBLOWRB 21T o 1o, T ORER., BBEA X /) — VIR
VRSN iti%&/—w%ah%&%ﬂk¢fﬁgwﬁm#%ﬁﬁé:&%ﬁ&btoik\ﬁmm
KIFTAH ) — N O REBESALFREICL VLT L,

WUE DEG L Ry 72 ARSI LK 2P 7 ) — L o—F AFEKRO G Tld, ~A 7 2 BRES
FRDOET HMD THRWVEMBEEEAFIH+T 2T, WETHLHIY 7 un 7 = ) — VS ROEBRIL
J 7Y T e IR BICL E — 28 ﬁm MEOY TV — V= —F VFHEERNEHRTE 5D
LERLTE, ~A 7 a BRGNS E WS FEECTHDY ) - TV —m—T )LDOAEREMN
ﬁbh&#oto*ﬁfﬂ/?ﬁﬁmﬁ%%wt BETIEYT IV =N —T VOERNEZ 53, ¥
)y - T V= —T VDR IGFLNT,

BHE To_ % ) VOREERBT HLEMKIE T AT A Tld~A 7 v BfK)sasz 05

ZEIkoT, INFETHBARMSIZHWAD Z ENRFE Lo EHEMRSFE L THELND oo
VX UNREHIIROW A D Z LR L, BRI, BT a— L OB LI ;éam//%/
CDFEAE L %<44/7mtwm/t/?%%Wk@74#wHMﬁm%£mbto%% =
AT TﬁTZ%W®$M&m%ﬁW DO THIZ 44/7mtw«/t/%f%w%%ﬂfg
HED I~ A7 m BRI ERE LR LTz, EORE. a«//%//w\M%@&LT%W@
B EWIER THETT9 5 2 k%ﬁﬁbto*ﬁ\ﬂy?ﬁﬁmﬁ%%wf D E AT > 75
%@W%ﬁﬁm%®k&otoit\@wayﬁ/%ﬁ*w%%W%mwTﬁm%ﬁw\%MB@
KM T 2 — v & ORLEMOENDDPPERIZ KT T B OV TRF L7, BonzRITER
{EFREIC LY BT &7 7,

BT S CIIARRLERIEL, SBOEBZEIZOW Tk Lz,

LB, RECTIE, %%M%747m)7&& NI AN ER COBMRMICEIERT 52 &
T, Z<HLWEMMKIE Y AT AR TE 5 2 & 2 RiEERE R 2 Tl L7z,

i FSCEEIR. 32000 5 & 3L 300 7EA 1 ETORMT 50 b L UFZEIL 800 7E A 2 FhIEH L T 72 &0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).




(i ERFR)

Doctoral Program

m X ERE

THESIS SUMMARY

Y o . HRahr HUoE) « [t .

e 5y 2o
Department of %E EE‘%“:% ﬁﬁ Academic Degree Requested Doctor of ( €L )
=] = = <
TR fegHE () -
Student ID Number Academic Advisor(main) BIES EEA
2 = ==
FHERA fegsE &) :

8

Student’s Name faA 1EkE Academic Advisor(sub)

(P 300 FEFEE)
Thesis Summary (approx.300 English Words )

This thesis has been demonstrated the practical applications of an electrochemical
microreactor to electroorganic synthesis in order to establish an integrated system for cleaner
and characteristic organic synthesis. The proposed novel systems can be carried out only by
using the electrochemical microreactor, which cannot be performed by conventional batch
type reactors. This thesis consists of six chapters.

In Chapter 1, general introduction for microreactor technology, electroorganic synthesis and
their synergy as well as outline of this thesis are described.

In Chapter 2, anodic phenol-arene C,C cross-coupling reaction on boron-doped diamond
(BDD) electrode in hexafuloro-2-propanol (HFIP) has been described. At first, the reaction
was performed using electrochemical microreactor in order to guarantee that the microreactor
provide a comparable performance to batch type reactor. Next, it was shown that the
microreactor is capable of reaction condition screening due to its short-reaction time and
small reaction scale.

In Chapter 3, with the results of Chapter 2 in mind, exploring an alternative solvent for HFIP
has been performed because HFIP has significant cost and its environmental footprint is
dramatic. As results, it was found that the reaction can be carried out in acetic acid and formic
acid containing methanol. Furthermore, the roll of methanol addition was investigated by
using electrochemical measurments.

In Chapter 4, redox-combined reaction system for a synthesis of diaryl-ether structure has
been demonstrated. The extremely narrow electrode distance of the microreactor enables to
proceed this sequential redox reaction to give desired product in moderate yield. In contrast,
this reaction system could not be achieved by using a conventional batch type reactor and
only the dienone-aryl ether as an intermediate was observed.

In Chapter 5, multistep-reaction via o-benzoquinone generation has been demonstrated. The
use of the microreactor enabled to handle o-benzoquinone as a short-lived molecule easily.
First of all, generation of o-benzoquinone from anodic oxidation of catechol and following
reaction with 4-isopropylbenzenethiol was performed using the microreactor. As a result, the
microreactor gave better yield than that using batch type reactor. Subsequently, the effect of
anode material, catechol concentration, flow rate, and current density for o-benzoquinone
generation and following reaction were investigated. In addition, electrochemical
measurements were conducted in order to analyze the results obtained.

In Chapter 6, the summary and further aspects of this work are described.
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