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WFIERE R OBEEL (F3C) : Microreactor is usually defined as a miniaturized chemical reaction devise
composed of specially fabricated channel(s). One of the most typical characteristic feature of
microreactor is extremely large surface-to-volume ratio compared to a classical batch type reactor. Hence,
microreactor provides ideal circumstances for heterogeneous reactions such as organic electrochemical
reaction. With these backgrounds in mind, this work focuses on practical applications of an
electrochemical microreactor to electroorganic synthesis. In addition, this work aims to propose novel

systems which are realized only by using the electrochemical microreactor.

BT ERA
(SHEHAL < 1)
[EREET frlfieE e & &t
200 84 10, 100, 000 3, 030, 000 13, 130, 000
2009 1, 800, 000 540, 000 2, 340, 000
201 04 1, 800, 000 540, 000 2, 340, 000
201 14 1, 800, 000 540, 000 2, 340, 000
T

&t 15, 500, 000 4, 650, 000 20, 150, 000

| pan i e

B o8 - i - Eaky: - ek

F—U— N AHEREGK, ~A 70 U7 75—

TWARIST AL ATHO , FORBBITRE
et FEAE, AR A & Vo Tz KD I
(1 7 [E - A — R SO C & D B RAL FH 6

1. WFZEBRAA S P D =
W72 MENTILERKIEEIT )~ A4 7 1
V77X —ix, BxaoB AR EEES



K%wfﬁk%%ﬁ%&%@&%iéozm
7=, ~A4 7 u )T 72 —DESILEF A
DIRTE - S3HT DAL wf%@ IOV T &
TWa, LML, =427 U7 7 X —iIsnd
LD EOYEEMRIZBELEND SO TER
W, v A7l T7 2 —3EE 7 e—MThH
D, VT 7 FZ—NOEMKIIFEIZHHILTWD
DT, TO/NSTNERENLBBIND LY
R0 L < (R N A —H—0D
APED FIRE) . AR RL  BE o~ O R B
bHoicEZLND, Ly, EEHEEHES
~A It —F—ThdE Vo= k% ik
KEBZIEH T U, ko Ny FRIOEMR
LTI L TEBTE 20 H LW EMR
BRRKINRCEM S AT AR HETEH 2 L
bTEIND,

2. WMHEOHM

BT TIE~A 70 VT 7 X2 —DR %
EH LT O X S G EE kOGS
EBIR AT DO ERLD,

(1) ZFFEMEE2 LT E LR WEREE A
BIRB RS AT A

(2) IR AT 2 LI REFI O &EALIZ
B X N WD AR E AR S S A T A

(3) T/ NZe 215 U7z ORI 7 B R
s AT A
3. WD ik

RIS E DR NERCThH D~ A7
07— EEFEH LZ2<H LY
BRSO BIRES AT L O % B 5
THLOTHY ., BERIZLL FOT —~ % FElifi
L7,

(1) XEEME 2 03 L L WERET R
EBRE RS AT LA DBE%E

O 770D A MRS IT HER
ROYELFRM L, BREE, i, LER
Eomilt, F4ETHIETELOLE
(BB, WiARHE O EREO Kk T,
QAP HEEE 2 W=7 & b1k EB
L7,

(2) WHEVATHE 2 T L 72 SREEAI D FEALIC
(D%@éhﬁw%@ﬁ@ﬁmvx?A®%

7kaux%wv3y%ﬁ&ﬂtﬁw
A N-HLRARF Y D O HmRE
BRI
BN, Wi, RERE., EREEORK
Wik, FsETHNIEELOHE (L
. W o RO R L) &k L7,
@ N-HLARXAbFrol) oo psfokk
H (Z 7258, XY VU, ~FH R
FAAIRE) ST IV Y AF LY

BT DLHELRDIROYUE IR L,

F LA OKRER () v ) — L —F
JVHE, TILXRNVAZFER E) 12290 T Y
HUAT LAEHEAL, TOMHMEMEL
7=,

(3) PN 205 F U 72 B R 7w iR
Sy AT

D2o0EE (T UYNANTA REHALR=L
{bEW) WX BEM7 v A0y 7 v T K
BT HEMNFEOLELTRM L, B,
ik, EEREOKE, LB THIUR
TLOHE (BAVE, Wi O EEEO Ri#E)
e L7,

@ Tz DHIVIER=NMALEITHONT D Yi%
VAT AEEA L, EOI M E MR L,

4. WFERE

(1) ZFFEMEZ LT E LR WBREE A
EBRE RS AT LA DBE%RE
FREMSITESBSAEREZ D
RN ENOREFMABASK e A L L
TSN TEZ, Lo LAns, AER
BOG T, W5, KEOZEFEMEZ RFIC
Mz B0, é% L )—vkhTukRrE L
THREIEDLIIIEREORED 5V T4
<HEHLZNWZ &#mihé

Tk L, ARBFZE T Fig. 1IR3 &9
A a7 X —TIDOEMR AT Lk
ST 5 TCXFFEMELs 2 vy
R EREBEM T2 ARNEREINE S
DEEZT-, Thbb, B - EBOEREZ 5
HEWOILHENERHRE, <2< tb
100 um LATFIZETHENTAHZ &ETA AU HE
®%@%R@®ﬁ&%fﬁﬁ X oTHAT
W, BROEBOMERIEES D NI VR
PLOKRERIERBEEBR L LS &L, £,
BRI A2 Pl S, KOG &2 ERmICITZ D ot
INCTHZ LT, BIARREEZM O L O
toOiD\KVX?Aﬁ747D§%EV

SRRSO AR LT 56D T
HD,
N Teflon tube
Spacer (Teflon tape, -

80 um thickness) ‘

Electrode area
(1 x3 cm?)

Anode Cathode

Substrate and solvent
upstate and sotven Product and solvent

Flow direction of solution —»

Fig. 1 Schematic representation of the thin layer
flow cell system.
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Scheme 1 Paired electrosynthesis of
2,5-dimethoxy-2,5-dihydrofuran.
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Fig. 2 Schematic representation of parallel
laminar flow in the micro-flow reactor. The
illustrated model reaction is anodic substitution
reaction in this reactor.
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Scheme 2 Anodic substitution reaction of 1 with 2.
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Scheme 3 The reaction pathway of cathodic
carbonyl allylation between allylic halide and
aldehyde.
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Table 1. Cathodic cross-coupling reaction using a microreactor @

<< flow mode (a) >> << flow mode (b) >>

™ PN
\ cathode e \ cathode
Inlet 1 o7 16 e Inlet 1 ) < _en
B b 2 - - )8
Inlet 2 J a-adduct | Inlet 2 +v-adduct
7 anode | cro anode !
P / P /
: ivity ©
entry cathode material, total yield, % ® selec?uvnty
flow mode Y- -oa-
1¢  Pt, Batch Type Reactor 69 29 : 71
2 Pt, flow mode (a) 44 9:91
349 Pt, flow mode (a) 55 8 : 92
4 Pt, flow mode (b) 58 41 : 59
5 Ag, flow mode (b) 75 87 : 13

@ Experimental conditions: total flow rate 0.02 mL min-", current density 10 mA cm2, electricity 3.73 F mol-".
® Determined by GC. ¢ J. Org. Chem. 1989, 54, 5608. ¢ The concentration of benzaldehyde was 1 M.
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