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Mg-promoted reductive coupling of aromatic carbonyl compounds and ethyl
trifluoroacetate brought about selective formation of fluorine-containing organic
compounds. In general, the synthesis of fluorinated compounds is not easy, but it could
be achieved by use of cheaper fluorine-containing reagents in these reactions. The
reductive coupling reaction of aromatic carbonyl compounds and carbon dioxide gave
the carboxylated compounds through the carbon-carbon bond formation. Mg-promoted
reductive trifluoroacetylation of azulene led to the synthesis of 6-trifluoroacetylazulene
in good yield.

SR TEHR
(AL - 1)
ELFERE B A F2 7 7L & &t
201 04FE 1,100, 000 330, 000 1,430, 000
201 1% 1,100, 000 330, 000 1,430, 000
201 248 1,100, 000 330, 000 1,430, 000
R
FE
ik 3, 300, 000 990, 000 4,290, 000

WHFe 55 B« HRRR
BfE DR - MIB : TIRENE
X —U— R w2y A, BIRBER., HEDE

1. WHEBAR SO 5 EEH D L FREMICEREOILE T, HEk L
R~ AV LATESR EITRE R T8&FHIZZWVWLH L Sh, i HHEROE
730, BREICHE LWAERSHO MG E TH Bago% < 2 HAAERATE > TV 53R
v, BEBERLIIRLLRIGMEERL, At E oI izl Th, ORI
FonRo Lo lcmflicidm<, 7vl &R THHETHD, ARLERISICBT 28R~
EERISHENTH L < 72 <, — 75 Tl 72 RO 7220 LOFMIL Grignard ROSIZRE S
PHEATL2AMROSHIETH D, FoifEKk % Grignard slHE 2 > 7o fOSBRN=%2 5




DHLDOEBZ B, ERLUSOSIE
M%< e\, ek o Xk o 7B & FFo
BRI RX VT L EEEICERT L X
TR, HABOS M FIZB W TN H 5,
2. Mo HM

AR CIEBRE AR N D72 Fb & JE T
L7, —HTH MU U ALK SEVIETHE
HhEFTIIER~ 7 XU LB BRI
ELTHWY, BFRZMIERBR OIS
T RWEROL & LT, b AEAE Y LW
0 ANy 7Y RGO EIT - T, it
HEaEHE LN T OISR THB LEEEBRD
NR=NVEDBEITLENED DVR=VERFE A~
DEEG 7 v HET VO BRNA /28 A KIS
DO UWERR, WA RIS E S IR X
NHT7 AV ASEORITKIGDH, S5
KEAFOSHETE T TOBR TG E D R
P 77 A TE SO D BFE 2 it LT, 87 Lk
BEWEAR, L et 2BRERRT,
3. Mo Hik

(1) FMY ZAF it 2T L% A4
B~ 327 MR ITICL DREFRE~D
a7 vET VU ALED RS

BRI RV T AL DEERET VT
FEOEEE S b & N 74 ok x
FEOBITH v TV SRS EREL, b
U A na T T EEo e85 A %O
HWh AT, SHICEEFRZAT VD Y
TnFaTeFE~EREEAL, &F~ 7 %
vULE RNY T e T B REYE
ELTREAMINVAR=NVRBICEER Y
Tt reFEEEAT S L E R
Lz, EHICMNY 74 afiEF L OES,
LR 7258 T RS K BRI B v R =1
fteEmorsa Ay 7V v RGO N
THREZEITo 72,

(2) T NALAI & REE T AGIE F COEE
TRV LRI LD IAREF AL E
3 BT HE B TE R s D B %
AHFZETITIRFEIR E L TIREH A & W,
T DHFIET CHEEBHFEROT Vb #1T
Sz licky, IARFIIMERIEERLITO &
I\, BOSHED @ BALIZT PV Es, ROSHE
DEW LIz VAT NVIEEEALES
B fE A TR G & B33 5 2 & ZMETL,
IREBBH A" RIBZ AT L E L THATZD
T2, RFB-RBEAEZTERT HEDH
TEALSIE DR 2R T, &~ 1
TAETEITO) I IV ERRER ATV
DINHRF VAL ZITV, REET A DEE &
W E~D LM% it Uiz,

(3) &R~/ 2y U LBEBTICELAT ALY
DL BB TORRMIRF-IRFEFE ST RSS
TCERICT VI VEEZEAL, RIGKBEFTIC
RKEFHE LT T AT VR E RIS
SEBHILELTCTHEREABEROMAIZY
Ry FTEIRIZ2 ODBEREREZE AT S

FEORBERATZ, T AL EORED
FHEEKEZAER L, BB~ 7 X VU LAEILICE
D, TAL>OLEERERIZ N 7vA kT
AT NI EDE T v RHEBRLE WO MR NG RE
BROBEFERAINR =S RIS SE, 6
AL CALE RIS R B IR BIEATERZ1T O
ZEERET LT,
4. FFZEECE
(1) FMYU ZAFA it 2T L% A4
B~ AL T LRETICEDREBFIRE~D
EE T vET IV IIEOR%
RUATNVT e REEE L L TRISEAT
ST TARMIFIFICET L, ®ST 25 h
IWIR=ZVIRFEDO Y 7 vt a7 v F bW
DT X —=NABPRKILIELNT, Hbhiz
TRH—NET AT VT TFNAT =
7 ATHUHG B LT — SN b A
AT 5 L RIRFICHZE R LY B R
=NVEDONERBH LT oA o35S
NHZEERWELE, 72 —T—RE
WCEETMANMTELZ ERmbNTND
N, Nt a T v FAREOT B X —iT
IARGFRIZTR S RPT L, s AW, E T
IR DRI ES ITHETET, 7 b~
BT T AT VT T TFAT =T A
NEOBANTHDZ ENbhoT-, EEHD
RUAXT T v REF TR, BRASUXT
LT RIZOWTH R R RINETH IV
R NVRFE~DO N 7 vt 7' F {4
BN ELNDZ L RV LT,

Ph._H  Mg/TMSCl  nBuNF OH
% CF,CO,E(/ DMF Ph-G-CHCF5
© 30~90 % 40~71 % ©
" desme e PO
o e FsC 0
50~80 % 56~82 %

R =isoPro, tertBu, cycloC¢H;, etc

U el (. = RS il <y
rrenrzaxhy Y TR NT
Bt EIT o 255, b 74 o F v
ETNAFNT 2= N ORSTITIE
SPNTNVINVEERTTDH 7 A8 0T
FHEERONINIZ MY 7 vt na 7 v F ok
DT X —NLVERIWICEATELZ L%
oML, BT —id7 vk
FRFTFATUVE=ZUALDRIGIZEY
Ny ZAFuTEFARICERTE, X
MMEALEY ORI AIZFHfEIC NY 7 vt e
TETFNMEEITZADFEEZHET L Z LN
T2, ZORBRIZBRICRE LRV Y 7 =
IR TN T2/ DN I a Tk
FIALRS TR E S B | SR
THbdD, SIOHITHEDIDNIRFIF A ONEE T
NR=NVED B E LEGETH EARY
BEEBR~O N 7 Fa T vF by L



720 SRR EE D BRUSIC R & < AT
HT EWbhroTl,

BB~ TRV LK D LEEHBT AT
DO N 7t a T vF LI O T
TEERORZEBEEFERA Y 7B RE L
TAHZET, BONXRINMIWZ N 74Tk
FNEOTBH— NV EEBEANTDHILNTE
5 EHLHLMNT LI,

N U T A v FERE = T O BRAL F 1 7
RILZ X DRI I Vv AR = vib & &
DI aAR T TR DWTIE, RV
TG afRTF I OIRTLO%, By TV v
TG Z B HIC T v &/ T =4 > O Wik
NEE, TOM Ty 7IELLRETHY,
By TV TEBRWIIELNRWN ERD
Moz,

(2) T NALAl & R AGFIEF COER
~ TRV ABEITLICE DA REF AL E
3 BT HE BT R s D B %

2 TR LAEBBEITTICL DERET
IV EIREET ADK IS TIE= AT /LD I VR
SNWVED B R RN afr & BALDO M FIZ IV
RE¥VIVENEANINTALEYMDOIREY D
Bonl-, ZNE TORELRBRTTILOERTH
T I NMAL RO v U VARG T B L1235
WIICEREEBAZIT) ZENTEN, K
e T A% BB & LIRS DERRMITIRG
MEieol-, &2 CRISHRIZ a fLD I VR F
UIVEERRBEL CZ AT T B2 &I
FVBNOIHIZINREI VEZEANL -
VAT AL EDHBERIRIZE DI, ARUX
e LTHIATE A ntALd 528
ALz,

1) Mg /TMSCl/CO,/DMFE  COOEt
~\_-COOEt >
AT 2) A/ Dioxane Ar~-COOEt
3) EtOH / H,S0,
42-71%

HEFBRT ZAT ILOEITLH R VAR =L
BRI DWTIE, REET AFIET T, ZE
BT L EETT DI LI, 1TITER
BINC VAR = VIRBISREE T ARG L,
VIANKBBEERME L THELONLD Z
LERWE LT, 2O TR F T
VA NKFRITIETLIND Z EiFRL, v
FIARBIIEONRNZ ENHLNERD, @
HCEHTPTRETEROVKIENEI > TS Z
Ebbrot,

7 ALA, RERH ALFIE R CTOIRITI 3
s Gk LsAbaix, BIED L Z A%
LNTELT, OISRt MmaT s LE
Tho,

(3) BB~V XL U LBTLIZLDZT AL
Dt BB TORIRN R F-IRFE AT

BEICBER L72T XL v D 6 (\i~D &k
EAEE N 7 AFa T v F AR I
AT s aRlkAB/-E A, MU 74
R F LT AL DB T IAAL v

VU TRISWNEIT L, 60l Y 7t a 7
TFNEOTEE—NEHETHT AL %,
TRV EMFEEREE L CHEICAR T
HZEERWELE, o7k X—10
TR ASOEBIZIZT AT VT T TFAT
VEZULAPFIRICR DRI THD . 6 —
N ZLFaTtEFAT AL 2R E<
BT HIENTE T, ZORIGTIE, 6141
CHLE IR IR B IR BRE AT NE Z
ZEMD, BE O TIHER TE 2V
PP Z L NbhoTz,

[>  Mg/T™MSCI  nBu,NE /
O CF,CO,E(/ NMP _
58 % 1% FiC

@)

tEREEBREOM AGIZY ARy kT
R 2 DOHFREEZEAT L AITON
Ti, HERICEREZEANT D Z &2
T, CERICOALEBRENEA SN, £,
TRV L BFE VR = ALY O G
TlE, HEBRINVR=IACEMIERTL SR
TN, By TV TRISDONRNE L
<IKFL, —FTRBEINVR=1LEaw &
ORIETIE b Y 7 v A v = F L & Bk <
T TERMITIEE A LG LR
Mmool

5. FERBRImILE
CdeskRm ) (G2 24F)
1. H. Maekawa, T. Nakamura, A. Yamaguchi,
Anodic Cyanation of Arylsilanes without
Elimination of Silyl Groups, 7 &t A ,
Electrochemistry, 2013, 81(5), 394-398.
DOI: 10.5796/electrochemistry. 81. 394
2. H. Maekawa, J. Honda, R. Akaba,
Regioselective Coupling Reaction of
Azulene with a, p-Unsaturated Ketones by
Mg-Promoted  Reduction, T FE OF O,
Tetrahedron Letters, 2012, 53(48),
6519-6522.
DOI: 10.1016/j. tetlet. 2012. 09. 080
3. HUIES, v 7320 h&@ETilisd
FEBE T b~ ) 7 vta 7Tk
WO, AP, b1, 2012, 63(4),
59-65.
4. H. Maekawa, T. Ozaki, D. Zulkeflee, T.

Murakami, S. Kihara, I. Nishiguchi,
Abnormal and Direct
para-Trifluoroacetylation of Branched
Alkyl Phenyl Ketones by Mg—promoted

Reductive Aromatic Substitution, ##Hef,
Synlett, 2012, 23(3), 401-404.

DOI: 10.1055/s_0031_1290325

5. {J§AKIC, Oraphin Chaikumpollert, |l
AFEIE, MNAERIR I L DLEE S OIS fEAT,
X hT—7RY~—, BHif, 2012,33(5),



259-266.

6. N. Kado, P. Suksawad, K. Akabori, Y.
Yamamoto, S. Kawahara, Fabrication of a
completely continuous nanomatrix channel
and its proton conductivity, Kautschuk
Gummi Kunststoffe, #&#ifi, 2012, 65(7-8),
26-29.

7. HEPERERE, PAMD. LATEIE., RRFE
AL TERGE, HRA A e — A - EEE
T-BEMEE & U 72 EPDM 2% % o DAL fFAT,
BIEINT, #HiA, 2012, 24(6), 335-340.
8.  f4#kAT. Patjaree, Suksawad, JRYEAL—.
IWAFEIE, RO, RIRT L LR E 5
7' b AREM Gy ERE ORI, &or
imoCEE, EEEA, 2012, 69(5), 228-234.
DOI : 10. 1295/koron. 69. 228

9. 0. Chaikumpollert, Y. Yamamoto, K.
Suchiva, S. Kawahara, Mechanical
properties and cross—linking structure of
cross—linked natural rubber, Polymer
Journal, #Fif, 2012, 44(8), 772-777.
DOI : 10.1038/pj. 2012. 112

10. K. Kosugi, R. Sutthangkul, O.
Chaikumpollert, Y. Yamamoto, J.
Sakdapipanich, Y. Isono, S. Kawahara,

Preparation and characterization of
natural rubber with soft
structure, Colloid and Polymer Science,

HFA, 2012, 290(14), 1457-1462.

DOI : 10.1007/s00396-012-2703-1

11. 0. Chaikumpollert, Y. Yamamoto, K.

Suchiva, P. T. Nghia, S. Kawahara,

Preparation and characterization of
protein—free natural rubber, Polymers for
Advanced Technologies, &#Hif, 2012, 23(4),
825-828.

DOI : 10. 1002/pat. 1965

12. 0. Chaikumpollert, Y. Yamamoto, K.

Suchiva, S. Kawahara, Protein—free
natural rubber, Colloid and Polymer
Science, #r@ifi, 2012, 290(4), 331-338.

DOI : 10.1007/s00396-011-2549-y

13.  T. Miyazaki, H. Maekawa, T. Hisatomi,

nanomatrix

I. Nishiguchi, Highly Stereo— and
Regio—Selective Intramolecular
Cyclization with Diastereoselective

Asymmetric Induction by Electroreduction
of Optically Active
N-Alkenyl-2-Acylpyrrolidines, % 3t f ,
Electrochemistry, 2011, 79(6), 447-449.
DOI: 10.5796/electrochemistry. 79. 447

14. H. Maekawa, T. Murakami, T. Miyazaki,
I. Nishiguchi, Practical Synthesis of
Diethyl Phenylsuccinate by Mg—promoted
Carboxylation of Ethyl Cinnamate, ##Hof,
Chemistry Letters, 2011, 40(4), 368-369.
DOI: 10.1246/cl.2011. 368

15.  T. Miyazaki, A. Harada, H. Maekawa,
Y. Yamamoto, I. Nishiguchi, Novel
Synthesis of
1, 4-Dialkoxy—b, 6, 7, 8—multi-substituted-
2, 3—dicyanonaphthalenes through Electron
Transfer from Mg-Metal and Efficient
Development of New Naphthalocyanines, #&
#iA, Synlett, 2011, 22(6), 862-868
DOI: 10.1055/s_0030_1259910

16. T. Miyazaki, H. Maekawa, K. Yonemura,
Y. Yamamoto, Y. Yamanaka, I. Nishiguchi,
Mg—promoted facile and selective
intramolecular cyclization of aromatic
d-ketoesters, FHLA, Tetrahedron, 2011,
67(8), 1598-1602.

DOI: 10.1016/j. tet.2010.12.030

17. S. Kawahara, 0. Chaikumpollert, K.
Akabori, Y. VYamamoto, Morphology and
properties of natural rubber with
nanomatrix of components,
Polymers for Advanced Technologies, 2011,
22(12), 2665-2667.

DOI:10. 1002/pat. 1803

18. 0. Chaikumpollert, K. Sae-Heng, O.
Wakisaka, A. Mase, Y. Yamamoto, S.
Kawahara, Low temperature degradation and
characterization of natural rubber,
Polymer Degradation and Stability, 2011,
96 (11), 1989-1995.

DOI:10.1016/j. polymdegradstab. 2011. 08. 0
10

19. T. Saito, Y. Yamamoto, S. Kawahara,
Y. Ohtake, Characterization of
poly (1-methyl-1, 4-butanediol-1, 4-diy1/2
, 3, 4-trihydro-5-methylfuran -2, 5-diyl)
prepared from natural rubber through 2D
NMR spectroscopy, Journal of Applied
Polymer Science, 2011, 122(5), 3423-3429.
DOI:10. 1002/app. 34446

20. P. Suksawad, K. Kosugi, Y. Yamamoto,

non—-rubber

K. Akabori, H. Kuroda, S. Kawahara,
Polymer electrolyte membrane with
nanomatrix channel prepared by

sulfonation of natural rubber grafted with
polystyrene, Journal of Applied Polymer
Science, 2011, 122(4), 2403-2414.
DOI:10. 1002/app. 34352

21. T. Nakamura, 0. Chaikumpollert, Y.
Yamamoto, Y. Ohtake, S. Kawahara,
Degradation of EPDM seal used for water
supplying system, Polymer Degradation and
Stability, 2011, 96(7), 1236-1241.
DOI:10.1016/j. polymdegradstab. 2011. 04. 0
07

22. P. Suksawad, Y. Yamamoto, S. Kawahara,
Preparation of thermoplastic elastomer
from natural rubber grafted with



polystyrene, European Polymer Journal,
2011, 47(3), 330-337

DOI:10.1016/j. eurpolymj. 2010. 11. 018
(Fa¥&R] GF3 61F)

L B)IES &, ZEbRFFRAK T CTORF
BRTATINDO~ T30 L RIETT,
AR TR 93 FREFES, Tk 25 4 03 A
22 H, ~TAvEERS

2. EIER S, KREFHAFETTOE =L
VU U~ TRy AERIEICRIG, H
AALF R 93 BFFL, PRk 25 4 03 H 22
EINIRVA I CNE2

3. RIER S, &E~ 7 R 7 LEITICK
BDEFIE A ) D) MERIE, BAE
FONHE 93 BRAMES, R 25 03 A 22 A,
DA CPNES

4. B)IESR S, 77XV IO T =F
DO ROME=FHEAL IS T D -, AR S
W5 03 FAAES, ERE 25 4E 03 ] 23 H, Yifn
{ENES

5. RIS S, &E~ 72U ainiEH
W B o, B-AfafnA /DUl
BOS, Rk 24 4F 12 H 01 B, &MEFT
K

6. PSS, v 7R 0 LELIEICED
J=l M) TNVFOEIBETFLDON
TV TR & DR OB,
36 I E B EML FREme, R 24 4F 06
H 22 H, HHEELKY

7. BD)IEE S, @E~v 7R ULETLE M
W EEBEA 2 DY LRI, % 36 (A
AHE BT S, R 24 48 06 A 21
H, HEELRY

8. IS, v 7R U AEBEITICE
HEBEMRT AT IVE MY 74 o Rk
FAOIaRH T TG, & 63 [Eg
i TR e RNt S R N NV VAN 57
244205 A 19 B, HERIKF

9. Yoshimasa Yamamoto ©, Bromination of
natural rubber and incorporation of phenyl
group by Suzuki Miyaura Cross—coupling
Reaction , 3" Thailand-Japan Rubber
Symposium, YK 2543 H 12 A, K

10. Yoshimasa Yamamoto ©, Bromination of
natural rubber by anodic oxidation in
water process, The 28" International
Conference of Polymer Processing Society,
ek 24 4412 H 12 H, Pattaya, Thailand
1. [WARFEE S | KBS HR T OGmER S
WX D RRILDORFE, &F 24 FIAART A
a7 A hv—&hms, ERk 24 4 11 A 30
A, H

12. Yoshimasa Yamamoto ©, Preparation of
polymer electrolyte membrane with
nanomatrix channel prepared by
sulfonation of natural rubber grafted with
polystyrene, 10" Fall Rubber Colloquium,

Sk 24 4 11 H 9 B, Hannover, Germany
13. [UAREIE S, K7 ¥ AR 5Bk
CEOSIZ XD RKT LD RFE, 5 61 [HE
mFaEtimes, FEC24 49 H 21 B, 4 HE
14, IWAREIES, h—R> 77 v 7 BN
RKIRTLADENLT uo— LWt FEpk 24
R ERRME T IR, SR 24 6 A 6 H,
HOR

15, WAFEES, F/~ R Y v 7 AF v 3L
Wi&Er a3 2570 b oAREN &S T ERE
FROFREL, 2 61 Bl&EnFraERks, F
R 24455 A 31 B, ik

16. WWAFEES, F/~ R ) w7 2F ¥ 3L
Wi&Er a3 2570 b oAREN &S T ERE
IROFR, AART LS 2012 FHERKE,
Rk 24 45 A 25 H, AR

17. BIERS, ~ 732y AEREIITICE
LEBEHFWBT AT NVEHE MY TV 0 g
TFNDT ARy T Y T K, HARET
92 BEFS, FR24FE 3 A 25 H, B
INE L YNES

18. RIS, ~ 7Ry AEREIITICE
L7 AV CEOMERIRFI N 74w T
Y F ALK, & 62 EIFHEA LT
B AR N, R 23 4E 11 A 26 H,
PR =PNEZ

19. @i JI f& 1 Synthesis of
2-Trifluoromethylfuran Derivatives by
Mg—Promoted Trifluoroacetylation of
Benzalacetone 10th International
Symposium on Organic Reactions, gk 23
11 A 23 H, BISEBRT (FHRFHER)
20. @ijJllfEsh &, Carboxylation of Ethyl
Cinnamate by Electron Transfer from
Magnesium and Synthesis of Diethyl
Phenylsuccinate, The 62nd Annual Meeting
of the International Society of
Electrochemistry, Yk 2349 A 13 A, 24k
BAYE

21, AIIERE S, =7 XU AEEETICK
L7 AvE a, BT FrD s w R
Ay 7V 7RO, H#O3h IAKEFBEIL
Falime, ER2346 A 24 B, JUNK®F
22. RIS, Mg &@ET NY 714 n
T FbEE A WE 2- N vt X F
NT T DGR, 61 EIEREE LT
SRS AR Y T A, SR 23 425 H 22
A, THERY

23. [UARFEIE S, Formation of a completely
continuous nanomatrix channel and its
proton conductivity, The 1st International
GIGAKU Conference in Nagaoka, Ypk 24 4F 2
H 3-5 A, RMEMNFFRYF

24. JIARTEIEDS, KEEEEH KRNI L OFHR
XX T H Y- 3, 11-20R BF5ES,
Rk 23 4E 12 7 8-9 H, BT 3K

25. [UARREIED, H—hRr 7T v 7 AN




%%ﬁA@%w7ﬁme&%ﬁ,%59E
LA r U—Eme, YAk 23 4 10 A 6-8 H,
WéﬁﬁRiMAﬁ

26. [ AR FEIE S . Polymer electrolyte
membrane with nanomatrix channel prepared
by sulfonation of natural rubber grafted
with  polystyrene, Establishment  of
Carbon—-Cycle-System with Natural Rubber
Kick-off Symposium, ¥k 23 £ 8 A 2-5 H,
Hanoi, Vietnam

21, IIAEEDL, “fRfbRFZ T v VT —L
Lt%@%kﬁm LARKILTT v
ZDRFE, # 60 ElEY FEEERKE

Rk 23$5H 25-27 H, ﬂ}ilﬂ%}%
28. IUARFEIES, 7wy K e ik
H—R 7Ty 7 EEMFRRIR T L 0)%‘&
HAR T A 2011 FEAFERKRS, Rk 23 4 5
A 30-31 H, HFEERIKY:
29. HIEESE O, Mg @ RiETC Y 74 mT
Y FALEZ AW 2- Y 7t a A FL
7 I VHEOERK, A AT 91 BEES
Rk 23 43 A 29 H, &K
30. RIES S, Mg &BETICL DT AL >
N T AF a R TV O E R S
g xH 7Y TR, BAREFERE 91 F
ZEES, R 2343 H 29 H, #RJIIRE
M wMﬁEE HERBT= AT LD Mg &F
R D a g WSRO RRAE KK
EE % 60 [MIAMA LB R
RN, FRL 22412 A 5 B, FIBERK
o
2
32. AINESLE S, v 7 XU AeEEITIC X
LHEBFBEAINVR=bEME N 7 vt m
HEe = F LD 7 a A 7Y o T IRIE, 5 34
Bl 7 v FbFatames, Ak 22 410 H 18 H,
g 75
33. RfiJIfEsE &, REDUCTIVE CROSS—-COUPLING
REACTION OF COUMARIN AND ETHYL
TRIFLUOROACETATE BY ELECTRON TRANSFER
FROM MAGNESTUM, The 61st Annual Meeting of
the International Society of
Electrochemistry, ik 22 429 H 28 H,Nice
Acropolis Conference Center France
M R SE, B HFEILE R OE B E AR
JT i%’omyﬁ—Ayﬁ\ﬁ*/\ﬁ/ﬁk}im 2010 4FH&
SALFRKERS, EER 2249 H 2 A, e
JITRIRY: (FHFF#EH)
35. RIS &, E-BERLE CEE AW
NRUXTNLVTF e REORZ-NY 74t ua7T
T FALKIES, 2010 FESLTFKERS, F
2249 H 2 B, #&)IITRKRY
36. YIS, w7320 AERIEITICK
HEEBES SO MY Tt a T v F ok
O, 5% 34 BIAEFBEI LY s, F
%22 46 A 25 H, KIRIFLKF
(B#E) G144
Y. Yamamoto, S. Kawahara, Oakville, ON,

Canada , Advances in Materials Science,
2013, 327-343

(P 3 A PEHE)

OBERHL (FH4 1)

AR R IRSCE A

FOAFE - A)INER], RS, AR
MR - 72 7R ) ~— RSt RRIEN
B KT

TR : 4FH

7 1 2011-225790

IASEHA B - PRk 23 4F 11 A 10 H

EWNS DRI PCT

SR 0 3 DBV E =L R IR LAY
A - A)IERE], W, WARREE
VERIZE - 727 7 R ~—kektt, BRI
RSN

FEAE : H55R

&2 2011-225791

BUSEH B - PRk 234 11 A 10 H

ENA DB . PCT

SR 0 T DBV E =V R IR LAY
A - A)IERE], WA, IARREE
VR - 727 7 R ~—kekett, BRI
RSN

FEAE : 4558

&2 2011-225792

BUSEH B - PRk 234 11 A 10 H

ENA DB . PCT

AR TG 7y RIEHT e A AMeh
W o & 5 vk

FEOAFE - A e s, TR, WEOA =
MERIF « RN 7 KT

FEAE : H55R

&5 2012-51812

BASFEH B - Pk 2443 H 16 H

EWNA DR« EHN

(Z DAfth)
R BN— U
http://souran. nagaokaut. ac. jp/view?1=ja
&u=164&a2=0000013&a3=0000037&sm=affilia
tion&sl=ja&sp=3

6. HFFERERR

(D) AT E

Bl s (MAEKAWA HIROFUMI)

R MR RT - L5 - e
WroeE &5 . 70283041

(2) B 5E 5y 3

(hA #EE (YAMAMOTO YOSHIMASA)

R TEREEMERK - WE LFR - GEA
WoEEFE R 90444190



