
Tetrahedron, 1990,47,531 

NEW SYNTHESIS OF 4-ACETOXY-2-AZETIDINONES BY USE OF 
ELECTROCHEMICAL OXIDATION 
Miwako Mori”, Katsuji Kagechika, Hiroaki Sasai, and Masakatsu Shibasaki’ 
Faculty of Pharmaceutical Sciences, Hokkaido University, Sapporo 060, Japan 

Tetrahedron, 19!JO,47,541 

A TWO-STEP SYNTHESIS OF 2-EXO-SUBSTITUTED 2-ENDO- 
AMINONORBORNENES FROM 2-ACETAMIDONORBORNENE- 
P-CARBOXYLIC ACIDS 
Hiroyoshi Yarnazakl, Hiroshi Horikawa, Takashi Nishitani, Tameo hnaeakl’, Kiib Okarmra, and Tadamasa Date. 
Deparlment of Synthetic Chemistty, Research Laboratory of Aqplled Bbchemistry, Tanabe Seiyaku Co., Ltd., 
3-19-99 Kashima, Yodogawa, Osaka 532, Japan. 
3a-g wem synthesized from 1 and 1’ with exceedingly high exe-selectlvitles. 

, tiHAc ,. &OOH 2 ti~~g s,.gi(HAC 3*.-g; 
I: X&CH,Ph b: X&Ph c: X&Et d: XrSCH&02Mo 
m: X=NHPh 1: XIQCPh g: X=&C-OTHP 

Tetrahedron, 1990,47,549 
ELECTROCHEMICAL SYNTHESIS OF CIS-3,4- 
BIS(2,2,2-TBsIFLUOROETHn)PYRROLIDINE 
Norbert Muller 
Department of Chemistry, Purdue University, West Lafayette, Indiana 47907 

The title compound was prepared by anodic oxidation of trifluoroacetate in the presence of 
diallylamine, isolated as the hydrochloride, and converted to the N-butyl derivative, whose nmr 
spectra showed the trifluoroethyl groups to be on the same side of the ring. 

-2e cH2 CH 

2cF2co; + (CH2=CH-CH2)2N~ - 
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2C02+ CF2’ 
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‘CH-CH’ CF3 
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Tetrahedron, 1990,47,555 

ELECTROCHEMICAL TRIFLUOROMETHYLATION OF OLEFINS; 
PRODUCT-SELECTIVITY AND MECHANISTIC ASPECTS 
Kenji Uneyama 
Department of Applied Chemistry, Faculty of Engineering, 
Okayama University, Okayama 700, Japan 

Tetrahedron, 19!M,47,563 

ANODIC OXIDATION OF N-ACYLANDK4LKOXYCARBONYL DIPEPTIDE 
ESTEBS AS A KEY STEP FOR THE FORMATION OF CIIIRAL IIETERO. 
CYCLIC SYNTHETIC BUILDING BLQCICS 

Apostolos Papadvulos, Burhansba Lewall, Rberhard Steckhaa*, Rlaus-Dieter Giil, Falk Knocb, aad Martin Nieger 
Iastitat fiir Orgamsche Chemie uad Biochemie der Unlversitfit, Gerhard-Domagk-Str. I, D-5300 Bonn l, F.R.G. 

Anodic o+iation of iV-acyl dipeptide esters wing chloride as redox catalyst ‘can be performed regioselcctivcly at the C-terminal 
amino aad. In this way either methyl imidazolidin_Qone-%wwarbonllates or (~,~arnetho~-~piperazinediones (3) can be ob 
tained. 3 can he applied as chiral cahonic glycine equivalent. 

CH$N/MaCfi(95:5) 
- 

Pt-anode, C@ 

R2 COOCHS H 3 

3 

Tetrahedron, l!BO,47,573 

CHIROSPECIFIC SYNTHESIS OF TRANS2,5-DISUBSTITUTED 
PYRROLIDINES VIA STEREOSELECTIVE ADDITION 
OF ORGANOCOPPER REAGENTS TO N-ACYLIMINIUM IONS. 

L.-G. Wistrand, M. Skrinjar, Organic Chemistry 3, University of Lund, 
Chemical Center, P. 0. Box 124, S-221 00 Lund, Sweden. 

A-k Rcu - -----* R' = Et, n-Bu, 5-hexenyl 

Me0 y 
cl CO,Me BF3 R+” N CO,Me CA 
CO,Me 

Hept"** N R' 

COzMe 
H 

. . . 
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Tetrahedron, 1990.47.583 
ANODIC AMIDE OXIDATIONS: FUNDAMENTAL STUDIES 
CONCERNING THE ANNULATION OF SIX- AND SEVEN- 
MEMBERED RINGS ONTO AMINE& Kewia D. Moeller,* 
Scott L Rothfus, and Poh Lee Wang, Department of Chemistry, Washiqton University, St. Louis, MO 63130. 

The compatibility of olefinic and acetylenic nucleophiles with an electrochemically based procedure for 
annulating rings onto amines and amino acid derivatives has been examined. 

Nu=olet’in or acetylene 

Tetrahedron, 1990,47,593 

ANODIC OXIDATIONOF CYCL4MBI’TATRIBNB SYSTBMS AND lTS APPLICATION 
TOTHE SYNTHESIS OF NON-BENZBNOID AROMATIC COMPOUNDS 

Tatsuya Shone; Tetsuo Nome. Hiitimi Maekawa. Yoshihide Yamaphi, Shinyr 

Kmetaka, Hmuhisa Mumdo, Toshio Okada, and Shigenori Kashimura 
0M.Z 

0 I \ 

Me0 OMe 

H30+ * 
l)RMgx 

I 1) RLi 
t 

2) -e 

0 

Tetrahedron, l!HO,47,605 

GENERAL SYNTHESIS OF CHIRAL 2-p-TOLYLSULFINYLQUINONES 

M. Carmen Carreiio*, Jo& L. Garcia Ruano*, Josi M. Mata and A. Urbana. 
Departamento de Quimica (C-1). Universidad Authoma, Cantoblanco, 
28049-Madrid, SPAIN. 

CH$ 0CH3 

@= SToLSOTol, SQlbl 

Xix 



Tetrahedron, l9!lO,47,615 

NEW ONE CARBON HOMOLOGATION REAGENTS UTILIZING 
ELECTROCHEMICAL OXIDATION OF ORGANOSILICON COMPOUNDS1 
Jun-ichi Yoshida,* Shin-ichim Matsunaga, Toshiki Murata, and Sachibiko Isoc* 
Institute of Organic Chemistty, Faculty of Science, Osaka Civ University, Sugimoto 3-3-138, Osaka 558, Japan 

R-X + RCHO 

t 

Tetrahedron, 1990.47.625 

ELECTROLYTIC REACTIONS OF FLUORO ORGANIC COMPOUNDS. 8. 
FURTHER STUDY ON ANODIC METHOXYLATION AND ACETOXYLATION OF ARYL FLUOROALKYL SULFIDES 

Toshio Fuchigami,* Kayoko Yamamoto, and Akinori Konno 
Department of Electronic Chemistry, Tokyo Institute of Technology, 
Nagatsuta. Midori-ku, Yokohama, 227, Japan 

Anodic o-methoxylation and a-acetoxylation of substituted phenyl 2,2,2_trifluoroethyl sulfides 1 
and fluoroalkyl phenyl sulfides gwere studied from both synthetic and mechanistic aspects. 

X -2e-H+ X 
SC"2Rf yo-- SCHRf 

j_: Rf=CF3,X=H,F,Me,Me0 

6Y 2: X=H,Rf=CF3(CF2)n,CHF2,CH2F,CHClF 

Tetrahedron, l!BO,47.635 
NATURAL PRODUCTS SYNTHESES USING ANODIC OXIDATION 
OF PHENOLS AS A KEY STEP 
Shosuke Yamamura*, Yoshikazu Shizuri, Hideyuki 
Shigemori, Yoshishige Okuno, and Mitsuru Ohkubo 
Department of Chemistry, Faculty of Science and 
Technology, Keio University, Hiyoshi, Yokohama, 
223, Japan 

~~~~v$q 

IA1 ’ I I 

Some natural products have been synthesized on .4-L i*m 

the basis of Scheme 1. 
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Tetrahedron, l!M, 47,645 

SYNWESES VL4 ANODICALLY PRODUCED PEIENOXENIUM IONS. 
APPLICATIONS IN THE FIELD OF PEPllDRS AND CARROHYDRA’IES 
Anton Rieker*, Rudolf Beimmgcr, and Klaus Rcgicr 
Institut fib mche Chemie da Unim’a B74tW lWqpn, Fedad Republic of Gemuny 

R+++R+R~~+~u 

NuH = H20, Alcd~ol, Sugar, ZAmino Acid 

For NuH = Hm-CHRWOORS, 
X = CO-CH@NHR% NuX = Dipeptide 

+ Nu-X 
For NuH = HO-Sugar, 

0 X = COCHR2lUHR3: NuX = Glycoamiao Acid 

Tetrahedron, 1990,47,655 
I 

INTRAMOLECUIAR CYCLIZATION OF P’-OLEFINIC SIDE- 
CHAINS ON ANODICALLY OXIDIZED CPHENYLPHENOLS. 
THE EFFECT OF OLEFIN SUBSTITUENTS ON CARBON-CARBON BOND FORMATION 

Gary W. Morrow, Ying Chen, and John S. Swenton* 
Department of Chemistry, The Ohio State University, Columbus, OH 43210 USA 

Tetrahedron, l!I90,47,665 

A CONVENIENT APPROACH TO 1,4-DIHYDRO-4-0X0-3- 
QUINOLINE CARBOXYLATES BY ELECTRO-OXIDATIVE 
FORMATION OF ENAMINE MOIETY; Sigeru TORII,* Hiroshi OKUMOTO, and Long He XU 
Department of Applied Chemisny, Faculty of Engineering, Okayama University, Tsushima Naka, 
Okayama 700, Japan 

Quinolinone carboxylate 
derivatives have been 
synthesized by employing 
an anodic oxidation as a key R2 

aTm:R2dq$&mMe 
N 

reaction. I? I$ A1 
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Tetrahedron, 1990,47,615 

ELECIRO-ORGANIC REACTIONS. PART35 EFPICIENT CARBON- 
OXYGEN BOND FORMATION IN THE ANODIC COUPLING OF 
PYRlDOPYRIMIDINEDERlVATIVES. 
M. Gullu, L.A. Razack, J.HP. Utley (Queen Mary College, London El 4NS, UK); 
R.J. King and G.R. White (SKandF. Research Ltd., Welwyn, Herts AL6 9AR, UK) 

Coupling of radicals anodically generated from pyridopyrimidones (1) according to: 

Rl Rl Rl 

\\ 

n 

\\ 

(rx 
I 

\\ 

I -e, -I-I+ I 

N ‘N - N’N -_)- 
0, 

+ 
.* l 

0 
O (1) 

+ 0 .O 
R2 6? 

oqoA(NH~J 

R1 
Rl 

Tetrahedron, 1!@0,47,685 

TETRAPYRROLE PRODUCTS 
FROM ELECTROCHEMICAL 
CYCLKATtON OF 1’,8’-DI- 
SUBSTITUTED-A.C-BILADIENE 
SALTS, Kristin L. !%anson, 
Kevin M. Snow, D. Jeyakumar, 
and Kevin M. Smith. Dept. of 
Chemistry, University of California, 
Davis, CA 95818. 

$j$ ;$g$ $$ 

Anodii oxidation of a$-biiadiene salts (4) gives 

porphyrins (18) via a novel intermediate (18). (4) (16) (18) 

Tetrahedron, 1990,47,697 

ANODIC OXIDATION OF 2-PICOLINE 
Joseph E. Toomeg, Jr.*, Gregory A. Chancy 
Reilly Industries. Inc., 1500 S. Tibhs Avenue 
Indianapolis, IN 46241 

Optimization of a process to oxidize 2-picoline to picolinic acid was 
done using factorial-designed experiments. 

PbOz, -em 

H20, H,SO, 
COOH 
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Tetrahedron, 1990,47,705 

OXIDATIVE FLUORINATION IN AMINE-HF NIXTURES 
Jan H.H.kurs and Wolf Eilenberg 
Konfnklijke/Shell-Laboratorium, Amsterdam (Shell Research B.V.) 

Postbus 3003, 1003 AA Amsterdam (The Netherlands) 

The selective electrochemical fluorination of alkenes, phenanthroline, 
naphthalene and chlorobenzene in neat amine-HF mixtures is described, 
together with the chemistry of 4,4-difluorocyclohexadienone. 

P F 

Elactrochcmleal oxidation In 

Tetrahedron, 1990.47,7 15 

Oxidation ot Partially Protected Carbohydrates at the Nickel Hydroxide Electrode 

Hans J. Schafer, Roy Schneider, Organisch-Chemisches lnstitut der Universit&t Mirnster, Corrensstr. 40, 

D-4400 Mijnster, FRG 

Primary hydroxy groups in pyranoses, e.g. 1, are oxidized in excellent yields to the corresponding 

carboxylic acids at the nickel hydroxide electrode. Aside from lactols, secondary hydroxy groups are 

inert. 8 is selectively oxidized at the primary hydroxy group. 

Tetrahedron, 19!%47,725 

ANODIC OXIDATION OF ISOALKYL- 
ETHERS IN AQUEOUS ELECTROLYTES 

Fritz Beck* Bernd Wermeckes and Wolfgang JanDen 
UniversiCit i)uisburg, FB 6 - Elektrochemie, D-4100 Duieburg 1, Lotharatr. 1, Germany 

Three isoalkylethers, di+ec-butylether (DSBE), diiropylether (MPE) and t-butylmethylether (TBME) 
were oxidized in 1 M H&Oh (mostly as emulsions) at Pt anodes. Solubility was improved by cosolvents, e.g. 
CHsCN. The standard current density was 750 Am- 2. Methylethylketone MEK was the main product, 
obtained with c.e. of 50 % (yield 70 %), for the cleavage of DSBE: 

)-_----O-__ + H20 - 2 >--u + 4H+ + 4e- 

. . . 
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Tetrahedron, l!BO, 47,737 

ELECTROSYNTHETIC ASPECTS OF ANODIC REACTIONS OF ANILINES AND INDOLES 

R. HOLZE AND C.H. HANANN, UniVerSitat Oldenburg, Fachbereich Chemis, 
Carl-von-Ossietzky-Str. 9-11, D-2900 Oldenburg, West Germany 

The electrochemical oxidation 
of aniline, indole and their 
various alkyl-subsituted deri- 
vatives leads to the formation 
of various products including 
intrinsically conducting poly- 
mers. The application of elec- 
trochemical techniques, 
erably in situ methods,r;;izk; 
characterisation of 
intermediates and of 
state properties of the poly- 
mers is described. 

CHi CH3 CH3 

CH3 CH3 CH3 

Tetrahedron, 1990,47,747 

STEREOSELECTWE SYNTHESIS OF 4- OR S-SUBSTITUTED 
2-BENZYL- AND 2-BENZOYLPYRROLIDINES BY MEANS OF ANODIC OXIDATION 
OF GALKENYLAMINES 
Masao Tokuda,* Tobm Miyamoto, Hirotake Fujita, and Biroshi Suginome 
Organic Synthesis Division, Faculty of Engineering, Hokkaido University, Sapporo 060, Japan 

R’d, CHs, or C&; R’=H 

N 
CRzCsHs 

CH3 
R’=H; R’=C& or CsR5 

Tetrahedron, 19!30,47,757 

CXLIZATION~OF F.LECl'RGCNl?JlICALLY GENERATED NITROGEN 
RADICALS. A NOVEL SYNTRESIS OF ll-SUBSTITUTED DIBENZO 
[ a ,d]CYmIHINE DERIVATIVES 
Sendor Karady , Edward G. Corley, Newton L. Abremson, 
Joseph S. Amsto and Leonard M. Weinatock 
Merck Sharp I Dohnte Research Laboratories, Process Research 
Department, P.O. Box 2000, Rahway, N.J. 07065 

The synthesis of the title compounda waa achieved by cyclization 
of the aminium radicals generated by anodic oxidation of 
substituted hydroxylamines. 
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Tetrahedron, 1990,47,767 

ELECTROCHEMICAL GENERATION AND REACTIONS OF 
ACYLOXYTRIPHENYLPHOSPHONIUM IONS 
H. Ohmori,* H. Maeda, M. Kikuoka, T. Maki, and M. Masui 
Faculty of Pharmaceutical Sciences, Osaka University, 
l-6 Yamadaoka, Suita, Osaka 565, Japan 

Constant-current electrolysis of PhSP in the presence of a carboxylic acid in CH2C12 
containing 2,6-lutldinium perchlorate (LutClOq) was shown to afford the title phos- 
phonium ion under mild conditions. 

PhSP electrochemical oxidation 

RCOOH, LutClOq in CR2C12 
e PhSP+-OCOR 

Tetrahedron, 1990,47.777 

Tetrahedron, l!?%47,791 

THE ANODIC TRlMERIZATION OF AROMATIC OR’IHODIETHERS : NEW 
DEVELOPMENTS. Jean-Marc Chapuza and Jacques Sionet* 
Labomwii d’Electmchimie, Universiti de Rames I - 35042 RENNES CEDEX @am). 

a OR 

3 0 OR 

The anodic synthesis leads to mixtuns of compounds when (i) two different oahodicthers are elcctrolyzcd 
- 4 hexa-alkoxy triphcnylencs obtained - (ii) a diiymmctrical orthodiether is oxidized. - 2 isomers -. 
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Tetrahedron, 199& 47,799 

ANODIC OXIDATION OF DIARYLACETYLENES AND DIARYLDIACETYLENES : 
ELECTROSYNTHESIS OF DIAROYL-STILBENES AND ACETYLENIC a- AND y-DIKETONES. 
Michel CARIOU, Laboratoire d’Electmchimie Organique, U.RA. CNRS no 439 
Universite Catholique de I’Ouest, B.P. 808,49005 Angers Cedex, France. 

At a graphite plate anode, in MeCN - LiClO 
diaroylstilbenes, and the electrooxidation of diary1 d* 

, the electrooxidation of diarylacetylenes gives mostly 
tacetylenes gives a mixture of acetylenic a- and y-diketones : 

2 Ar- C = C-Ar 
anode 

-b ArCO(Ar)C-C(Ar)COAr 

2 Ar-Ca C-CzC-Ar anode ) Ar CO-CO- CrC-Ar + AC CO-C=C-CO Ar 

Tetrahedron, 1990,47,809 

A PRACI’ICAL SYSTEM FOR MANGANESE (III) - MEDIATED 
ELECTROCHEMICAL SYNTHESIS OF SORBIC ACID PRECURSORS.. 
J.P. Coleman, R.C. Hal1cher.D.E. McMackins, T.E. Rogers, J.H. Wagenknecht 
Monsanto Co., 800 N. Lindbergh Blvd., St. Louis, MO. 63167 

An electrochemical development study of 
the formation of acetoxyhexenoic acids, (I) and 
(II), and y-vinyl-+y-butyrolactone from butadiene 
and acetic acid. 

+ CH3CQH - 

Tetrahedron, 19!40,47,831 

NOVEL CARBON-CARBON BOND FORMATION USING 
MANGANESE(II1) ACETATE AS AN ELECTROCHEMICAL MEDIATOR 

Ryushi SHUNDO, Ikuzo NISHIGUCHI*, Yoshiharu MATSUBARA, and Tsuneaki HIRASHIMA 
II'11 2 \CCR 

0 1 1 + d-w242 -* : R'=CN. R2-COOEt :R' - R* -COOEt 
*n(0*c)2 

:R3- 
-. 

H.CH3.0CHJ.F :R4R5-H CH , , 3 

+ X-Cl12-COUEL 
Mn(OAc)2 :X- CN. COOEt 
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Tetrahedron, l!J90,47,841 

DUET. ELEC!TROSYN!l'HESIS OF p-BRNZOQUINONE 

FROMBENZENE 

Sotaro Ito,* Mikio Iwata, and Kazuo Sasaki 
Department of Applied Chemistry 
Faculty of Engineering 
Hiroshima University 
Higashi Hiroshima 724 Japan e[:l;~::~e 

anode cathode 

270 mm01 
-1 
F 

Tetrahedron, 1990,47,85 1 
ELECTIVITY IN CATALYTIC DIOL ELECTROOXIDATION USING A 
OLYPYRIDINE Ru(IV) COMPLEX 
arcelo Navarro, Wagner F.De Giovani and Jo& R.Romero - De- 
artamento de Quimica, Faculdade de Filosofia, Cikias e Letras de Ribeirao Preto, Univereidade 
e Slo Paul0 - 14049 - Ribeirgo Preto, SP., Brazil. n 

oxidized using the polypyridine 

Tetrahedron, 1990,47,859 

ELECTROCHEMICAL CYCLIZATION OF UNSATURATED HYDROXY COMPOUNDS. 
PHENYLSELENOETHERIFICATION AND PHENYLSELENOLACTONIZATION 

R. Vukidevid, S. Konstantinovid and M. L.j. MihailoviC 

Department of Chemistry, Faculty of Science, Svetozar Markovid 
University, Kragujcvac; Department of Chemistry, Faculty of 
Science, University of Belgrade. Belgrade, Yug,cslovia 

PhSeSePh, EtqNBr 

) 
0- 

SePh 

MeOH, Nu 

NuH = OH, COOH 
Electrolysis 
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Tetrahedron, 1990.47.867 

Electrooxidative C-S Cleavages as a Neutral 
Deprotection for Carboxylic Acids 

Makoto Kimura, Shinichi Matsubara, Yasushi Yamamoto, and Yasuhiko Sawaki 

Br+- 

R-C 4 
0 

\-br-+ R-C/O ~ -e // 
0 

R-C 
'S-tBU \ \ 

H2C OH H20 0CH2SAr 

1 2 

Neutral deprotection of carboxylates 1 and 2 are achieved by electro- 
oxidative C-S cleavages to give carboxylic acids. 

Tetrahedron, 19% 47,877 

;YNTHESIS OF l-CYSTEIC ACID BY INDIRECT 
ELECTROOXIDATION AN EXAMPLE OF PAIRED SYNTHESIS: 
.-CYSTEIC(RS03 H) AND l-CYSTEINE(RSH)FROX 
.-CYSTINE(RSSR) 
;.Sanchez-Cano,V.Montiel,A.Aldaz 
jepartamento de Quimica Flsica. Universidad de 
ilicante. Apto.99.03080.Alicante.Spain 

The synthesis of 1-cysteic acid from 
l-cystine by oxidation with electrochemically 

j~f=&R;$/ 

3 

generated bromine in aqueous-HBr solution and a 
I 8 

rery interesting process of paired synthesis has (4 I-1 
,een proposed. 

Tetrahedron, 1m,47,887 

\NODIC GENERATION OF POLYBROMOCHLORIDE IONS AND THEIR UTILIZATION AS PRBCISELY- 
:ONTROLLED OXIDIZING REAGENTS FOR EX-CELL INDIRECT ELECTROOXIDATION OF ALCOHOLS 
Ginori Konno, Kouta Fukui, Toshio Fuchigami and Tsutomu Nonaka* 

Wodic generation of BrxCly- from mixtures of Br-+Cl- in CH Cl2 and controlled 
oxidation of alcohols with BrxCly- to the corresponding car 6 onyl compounds: 

< Br-t y Cl -- BrxGly- t (xty-l)e- 

c+v-l R-$H-R' t BrxCly- - q R-i-R' + (xty_l)H+ R,R' =Ph,H; p-MeCgH4, H; Ph, Me; 
2 OH 0 Ph,PhCO; (CH+4CH(Me)- 

. . . 
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Tetrahedron, 1990,47,895 

ELECTROCHEMICAL OXIDATION OF KETONES IN 
METHANOL IN THE PRESENCE OF ALXALI METAL 
BROMIDES 

Gennady I. Nikishin*, Michail N. Elinson, and Irina V. Makhova. 
N.D. Zelinsky Institute of Organic Chemistry, U.S.S.R. Academy of Sciences, 
MOSCOW, U.S.S.R. 

R-pde -e R-C-OMe PhCHR’ CCH2R2 -8 PhCHR’ CHR2 COMe 

0 Nadir, MeOH 8 
t 

NaBr, MeOH 
8 

R = alkyl, aryl R', R2 = allcyl 
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