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- Silicon Compounds with Strong Intramolecu

lar Steric Interactions, 41. - Disilene Addi
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- Organosubstituted l,6-Dioxa-2-sila-5-bora-3-

cycloalkenes - Preparation and Charac
terisation 1013 
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Regio- and Diastereoselective Formation of 
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Formation of a Benzylic Anion by an Aro
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Benzoyl-2-phenylaziridine 2227 

Azirines 
- Geminal Vinyl Diazides, IX. - Oxazoles 

from Methyl 3,3-Diazido-2-cyanocrylate and 
Amines 115 

- Antiaromatic Compounds, 26. - A Cyclobuta-
dienecarboxylate as aHetero-l,3-diene in 
Diels-Alder Reactions with 2/V-Azirines 
927 

Azo-boranes 
- Azo Bridges from Azines, XI . - Azo-Bo-
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Azobenzene 
- Phenylazo-Substituted Triphenylmethylium 

Systems 2207 
Azoles, thermolysis and photolysis of 
- Mechanism of the Cyclopropane "Walk" 

Rearrangement: Syntheses and Properties of 
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- Cycloadditions of l-Thia-3-azoniabutatriene 

Salts to Azomethines, Carbodiimides, and 
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- The Reaction of Nitrilium Salts with Pri-
mary, Secondary, and Tertiary Carbox-
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Complexes of Pyrazolylboranes 1285 
Base stabilization, intramolecular 
- Intramolecularly Stabilized Organoalumi-

nium, -gallium and -indium Derivatives. 
Crystal Structures of (o-[(Dimethylami-
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- Concave Reagents, 4. - Protonation of Nitro-
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221 
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2,3-Benzo-l,4-diborafulvenes, 1,4-dihydro-
- Synthesis, Reactivity, and Ligand Properties 

of 1,4-Dihydro-1,4-diboranaphthalene and 
2,3-Benzo-1,4-dihydro-1,4-diborafulvene 
Derivatives 2273 
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- Photochemical Dehydrogenation, Ring Con-

traction, and Ring Expansion of Hydro-
genated Derivatives of Benzoxazino-benzox-
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Benzyl alcohols, dehydrogenation 
- Transition-Metal-Catalyzed Oxidations, 2. -

Titanium- or Zirconium-Catalyzed Selective 
Dehydrogenation of Benzyl Alcohols to 
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- Conformational Analysis of /V-Benzylpyridi

nium Bromide: A Comparison of Crystal 
Structure Data with Results of Semiempiri
cal Calculations (M1NDO/3, M N D O , A M 1, 
andPM3) 321 
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- Photochemical Dehydrogenation, Ring Con-

traction, and Ring Expansion of Hydroge-

nated Derivatives of Benzoxazino-benzoxa-
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their N M R Spectra 411 
Bicyclo[2.2.1 ]heptanes 
- Preparation of Dimethyl 7-Oxobicy-

clo[2.2.1 ]heptane-ev0-2,e.v0-3-dicarboxylate. 
A n Easy Route to Functionalized Norbor-
nane Derivatives and Cage Compounds 
1715 

Bicyclo[4.3.0]nonanes, heteroanalogs of 
- Intramolecular Cycloaddition of Nitrones 
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Bicyclo[4.2.1 ]nonanes, heteroanalogs of 
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- Carbonylating Ring Enlargement, 4. - Dia-

stereoselective Syntheses of Bicy-
clo[3.2.1]oct-3-ene-2,8-diones by Double 
Carbonylation of (R)-(-)-a-Phellandrene 
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- Carbonylating Ring Enlargement, 5. - Enan-
tioselective Synthesis of the Bicyclo[3.2.1]-
oct-3-ene-2,8-dione System by Double 
Carbonylation of oc-Terpinene and Other 
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Bicyclo[3.3.0]octanes, heteroanalogs of 
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1999 
Bicyclopropyl 
- 1,1 '-Bis(diphenylphosphino)bicyclopropyl: 

Synthesis, Properties, Precursors, Deriva
tives, and Metal Complexes 423 

Bionucleophiles, model reactions with 
- /V-Ary1-0-(a-aminoacyl)hydroxylamines: 

Model Reactions with Deoxyguanosine, Gua-
nosine and 5'-Guanosinemonophosphate for 
the Activation of Monocyclic Aromatic 
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4,4'-Bioxazolones 
- v-Triazolines, X X X . - Reaction of 5-Amino-

4,5-dihydro-4-methylene-1,2,3-triazoles 
with 2,4-Diaryl-5(4/f)-oxazolon-4-yl Radi
cals 217 

Biphenyl, bridging 
- Metal rc-Complexes of Benzene Derivatives, 

36. - The Structure of u-(r| 6:r| 6-Biphe-
nyl)bis[(r|6- benzene)metal] Complexes in 
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2321 

Biphenyls 
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Biphenyls 2349 
2,2'-Bipyridine-5-sulfonic Acid 
- Water-soluble Metal Complexes and Cata-

lysts, IV. - 2,2'-Bipyridine-5-sulfonic Acid: 
Synthesis, Purification, Derivatives and 
Metal Complexes 1953 

- Water-Soluble Metal Complexes and Cata-
lysts, V . - 2,2'-Bipyridine-5-sulfonic Acid 

and Organometallic Complexes: Spectros-
copy and Structures 1963 

Bipyridinophane 
- Wittig Synthesis and X-Ray Structure of a 

26-Membered Macrocycle Containing two 
Bipyridine Units 2181 

Bis(9-borabicyclo[3.3.1 Jnonane) 
- Pyrazole-Organoboranes, VI . - Monomeric 

and Dimeric 9-Pyrazolyl-9-borabicyclo-
[3.3.1Jnonanes 1275 

Bis(dimethylphosphito)rhodium as chelating 
ligand 

- Complexes Containing Metallabis-
(dialkylphosphito) Units, VI . - Synthesis 
and Complex-Forming Properties of the 
Organometallic Chelating Ligand 
{C5Me5RhI[P(0)(OMe)2]2r 1005 

B is(imino)phosphoranes 
- A Route to Novel Functionalized 

Bis(imino)phosphoranes XP(= NAryl) = 
N A l k y l 2329 

Bis(methylene)cyclopentene 
- Cyclopentenylidene Complexes from 
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and H + 1799 

Bis(trimethylsilyl)acetamide 
- Counterattack Reagent Bis(trimethyl-
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1667 

Bismuth complexes 
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761 
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- Fe(I)-Mediated C-H/C-C Bond Activation in 
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- "Tuning" C H / C C Bond-Activation Processes 
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- Metal Ions Control the Competition between 
ß- and y-Hydrogen Transfer in the Gener
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Fe + Complexes of (D-Silyl-Substituted 
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Stability and Heat of Formation of 1,1,2,2-
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505 
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clo[4.2.1]nona-2,4,7-triene from the Reac
tion of Cyclooctatetraene with Sodium-
Potassium Alloy and Dihalogeno(diiso-
propylamino)boranes 489 

9-Borabicyclo[3.3.1 ]nonane, 9-fluoro-
- 9-Fluoro-9-borabicyclo[3.3.1]nonane. -

Characterization in Solution and in the Solid 
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- Azo Bridges from Azines, X I . - Azo-Boranes 
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- Contributions to the Chemistry of Boron, 

199 . - Reactions of Amino-imino-borane 
with Anilines and Carboxylic Acid Amides 
63 

- 9-Diisopropylamino-9-borabicy-
clo[4.2.1 ]nona-2,4,7-triene from the Reac
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acterization in Solution and in the Solid 
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202. - Borylation of Amino Acids by an 
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- Contribution to the Chemistry of Boron, 

201 . - Boration of Lactams and Ureas by an 
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1,2,5-oxasilaboratolates from cis-2-Bory 1-1-
silylalkenes with Potassium Hydroxide 
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- Antiaromatic Compounds, 26. - A Cyclobuta-

dienecarboxylate as a Hetero-1,3-diene in 
Diels-Alder Reactions with 2/7-Azirines 
927 

Bridgehead reactivity 
- A Sterically Hindered Bridgehead System: 

13-Substituted 1,4,5,8,9,12-Hexamethyltrip-
tycenes 2147 

(9-Bromo-9-fluorenyl)(2,2,6,6-tetramethyl-
piperidino)boron bromide 

- Contributions to the Chemistry of Boron, 
203. - Reactions of some Non-Metallic Ele
ments with 9-Fluorenyldene(2,2,6,6-tetra-
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Butanolides 
- Cyclopropane Derivatives, 2. - Self-Acyla-

tion of a-Alkyl-y-lactones To Give Bis(l-al-
kylcyclopropyl)ketones via Spiro [4.4] ace-
tals 2161 

- Cyclopropane Derivatives, 3. - (1-Alkylcy-
clopropyl)ketones by Acylation of cc-Sub-
stituted y-Lactones 2167 

te/7-Butyl hydroperoxide 
- Transition-Metal-Catalyzed Oxidations, 2. -

Titanium- or Zirconium-Catalyzed Selective 
Dehydrogenation of Benzyl Alcohols to 
Aldehydes and Ketones with terr-Butyl 
Hydroperoxide 1357 

Cage Compounds 
- Catalyzed Dimerisation of 1,2-Bis(dimethyl-

amino)-1,2-dibora-4-cyclohexene 45 
- Preparation of Dimethyl 7-Oxobicy-
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nane Derivatives and Cage Compounds 
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Calculations, A M I , MINDO/3, M N D O , PM3 
- Conformational Analysis of /V-Benzylpyridi-

nium Bromide: A Comparison of Crystal 
Structure Data with Results of Semiempiri-
cal Calculations (MINDO/3, M N D O , A M 1, 
andPM3) 321 
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- Contribution to the Chemistry of Boron, 

201 . - Boration of Lactams and Ureas by an 
Amino-Imino-Borane 455 

- l-Oxa-3-cyclooctyne 1411 
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tion in the Crystal, in Solution, and Accord-
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Carbene complexes 
- Metal-Complexes of Biologically Important 

Ligands, L H . - Binding of Monosaccharides 
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cular Cyclopropanation and [3+2] Cycloaddi
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5//-tetrazoles 1739 
[2 + 2] Cycloreversion 
- Vinylcyclobutane-Cyclohexene Rearrange-

ments: Zwitterions as Discrete Intermedi-
ates 1911 

[3 + 2] Cycloreversion 
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- Microwave-Induced Reactions of Organic 
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Dehydrogenations 
- Hydrogen Transfer Reactions, 14. - The De

hydrogenation of 1,4-Dihydroarenes by Man-
ganese Oxidants 621 

- Hydrogen Transfer Reactions, 15. - On the 
Transition State in the Dehydrogenation of 
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Dibora-2-cyclohexene Derivatives 1239 

r)6,u-l,4-Diboracyclohexadiene triple-decker 
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- Studies on the Chemistry of Isoindoles and 

Isoindolenines, X X X V I . - Reactions of 2-
Alkyl-2//-isoindoles with Maleic Imides 
381 

Dienophiles, side-chain 
- Synthesis of Seven- and Eight-Membered 

Ring-Annulated Pyridines by "Inverse" Intra
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- Catalyst Effects on Reactions of cc,ß-Unsatu-

rated Ketones and Esters with Haloforms 
under Phase-Transfer Catalysis 583 

Dihydroanthracenes 
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Complexes (M = Mo, W) on Reactions with 
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Structure of a Dioxane Clathrate 811 

Dioxaphospholanylaminoborane 
- Contributions to the Chemistry of Boron, 
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1.4- Dioxino|2,3-6]pyridines 
- l,4-Dioxino[2,3-ö]pyridines and 1,4-Oxa-

thiino[2,3-/?]pyridines 2453 
Dioxirane, dimethyl-
- Dimethyldioxirane Epoxidation of ß-Oxo 
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XVIII . - On the Reactivity of the Diphosphe
nyl Complex (Ti 5-C 5Me 5)(CO) 2Fe-P=P-Aryl 
(Aryl = 2,4,6-rBu 3 C 6 H 2 ) with Electron-Defi-
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Phosphorus Bond. X-ray Crystal Structure of 
Tetramethyl diphosphine Monosulfide 1313 
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Disilanes 
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Molybdenum(O) Complex t r a n s -
[(dppe) 2Mo(N 2) 2]. Molecular Structure of 
fra/is-[(dppe)2Mo(S)0]-S02-H2S04 979 
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- Complex-Chemical Synthesis of Cyclic 1,2-

Dithiolato Ligands with the n i d o Cluster 
[(CO) 3FeS] 2. - Molecular Structure and Par-

tial S-Oxidation of Hexacarbonyl(|i 2-m-l,2-
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Dithiacyclophanes 
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Mechanics, and Crystal Structures of 2,11-
Dithia[3.3]orthometacyclophane and 2,11 -
Dithia[3.3]orthoparacyclophane 2381 

Dithiadiaza[rt.rc.2]meta- and 
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enes 1397 
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2123 
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- l,3,2-Dithiazol-2-yl Radicals from /V-Sub-

stituted 1,3,2-Dithiazoles 881 
1,2,4-Dithiazolines 
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1,3-Dithietane derivatives 
- Syntheses with 2,4,4-Trifluoro-l,3-dithietan-
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Dithiolactones 
- Electroreduction of Organic Compounds, 16. 

- Electroreduction of Methyl co-Haloalka-
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tituted 

- Thermolysis of Oxidized 1,3-Dithiolanes: A 
New Route for the Synthesis of Thiocarbon-
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Dithiolate complexes 
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Electron transfer 
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Studied by Photoelectron Spectroscopy and 
Flash Vacuum Pyrolysis 1161 

Electroreduction 
- Electroreduction of Organic Compounds, 16. 

- Electroreduction of Methyl oo-Haloalka-
nedithioates 1733 

Endocyclic ring opening of cyclobutyl radicals 
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[(Me 3 SiCH 2 ) 2 InPHrBu] 2 2335 
Indocarbocyanines 
- Synthesis, Structure, and Properties of Novel 

Chain-Substituted and Chiral Trimethine 
Cyanine Dyes with Indoline End Groups 
565 

Insertion into M=C bonds 
- Organic Syntheses via Transition Metal 

Complexes, 44. - Condensation of Methyl 
Carbene Complexes with Acid Amides: ß-
Alkoxyalkenyl- and ß-Aminoalkenyl Car
bene Complexes of Chromium and Tungsten 
- Competition of Condensation and Inser
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Insertion reaction 
- 'H-CIDNP Düring an Insertion Reaction of 

Dimethyl silylenes 1927 
Interstellar chemistry 
- The Laboratory Generation of Potentially In

terstellar Cumulenes S(C„)S (n = 2 - 6) and 
Their Radical Cations 2069 

Intramolecular C = C bond coordination 
- Functionalized Cyclopentadienyl Ligands, 

III. - Preparation of Cobalt Half-Sandwich 
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Coordination 1641 

Inversion barrier 
- Inversion Barriers of o r t h o . o r t h o ' -Bridged 

Biphenyls 2349 
(Iodocyano)iodonium ion 
- Synthesis and Characterization of (Iodo-

cyano)iodoniumHexafluoroarsenate, 
[ICNI] + [AsF 6 r 1343 

(Iodomethyl)triphenylphosphoniumiodide 
- A Novel Methylenation Method of Alde

hydes Mediated by Dibutyl Telluride 1441 
lon-dipole complexes 
- Trends Across the Periodic Table - A Screen

ing of the Gas-Phase Chemistry of d-Block 
Transition-Metal Ions with Isocyanides 201 

Ion-molecule reactions 
- Mechanism of C H 2

 + Transfer from Distonic 
Ions X - C H 2

 + (X = C H 2 0 , C H 2 C H 2 ) to n -
and n-Electron Bases in the Gas Phase. A 
Fourier Transform Ion Cyclotron Resonance 
(FTICR) Study Supplemented by ab initio 
M O Calculations 535 

Iridium complexes 
- Metal Complexes of Biologically Important 

Ligands, LIII. - Chiral Half-Sandwich Com
plexes of Rhodium(III), Iridium(III), Iri-
dium(I), and Ruthenium(II) with a-Amino 
Acid Anions 767 

Iron complexes 
- Hydrocarbon-Bridged Complexes, XIII. -

Nucleophilic Attack of Carbonylmetallates 
on Cationic Alkyne Complexes [CpL 2 M(r) 2 -
R C =CR)] + (M = Fe, Ru): LL-TJ 1 :T| 1 -Alkyne-
Bridged Complexes 7 

- Organic Syntheses via Transition Metal 
Complexes, 42. - Allenes in Dinuclear Iron 
Carbonyl Complexes; their Carbonylation 
and Coupling with Alkynes and Allenes; 
Fluxional "Ketene Windshield-Wiper" Com
plexes 351 

- Pseudohalogeno Metal Compounds, LXXII I . -
y-Oxoisocyanide Complexes of Iron(II), Ru-
thenium(II), Palladium(II), and Platinum(II) 
from Cyano Complexes and a,ß-Unsatu-
rated Carbonyl Compounds in the Presence 

of E t 2 0 - H B F 4 . Crystal Structure o f m -
(phen) 2 Fe[CNC(CH 3 ) 2 CH 2 C(0)-CH= 
C ( C H 3 ) 2 ] 2

2 + ( B F 4 - ) 2 439 
- Transition-Metal-Substituted Diphosphenes, 

XVIII . - On the Reactivity of the Diphosphe
nyl Complex (-n 5-C 5Me 5)(CO) 2Fe-P=P-Aryl 
(Aryl = 2,4,6-rBu 3C6H 2) with Electron-Defi-
cient Alkenes. X-ray Analysis of a Diphos-
phetane 733 

- Carbonylating Ring Enlargement, 4. - Dia-
stereoselective Syntheses of Bicy-
clo[3.2.1 ]oct-3-ene-2,8-diones by Double 
Carbonylation of (R)-(-)-a-Phellandrene 
1079 

- Carbonylating Ring Enlargement, 5. - Enanti
oselective Synthesis of the Bicyclo[3.2.1]oct-
3-ene-2,8-dione System by Double Carbony
lation of a-Terpinene and Other Prochiral 
Cyclohexadienes 1089 

- Preorganized Bis-ethynes: Molecular n -
Tweezers? 1097 

- Nonacarbonylbis(u.3-methylidyne)triiron 
1481 

- Hydrocarbon-Bridged Complexes, XVI I . -
Synthesis and Crystal Structure of the Acy l -
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C[CH 2 CH 2 Re(CO) 5 ]0} 2 Fe(CO) 3 1661 

- Transition-Metal-Substituted Diphosphenes, 
X I X . - On the Reactivity of Disilylphosphi-
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Diphosphenyl Complexes with Fluoroaryl 
Substituents 1779 

- Complex-Chemical Synthesis of Cyclic 1,2-
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l(CO) 3 FeS] 2 . - Molecular Structure and Par
tial S-Oxidation of Hexacarbonyl(|Li2-a> 1,2-
cyclohexanedithiolato-5>S)diiron 1821 

- Synthesis, Reactivity, and Ligand Properties 
of 1,4-Dihydro-1,4-diboranaphthalene and 
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Derivatives 2273 

Isocyanide complexes 
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Ligands, L H . - Binding of Monosaccharides 
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the Metal Atom: Chromium(O), Tungsten(O), 
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Platinum(II), and Gold(I) Complexes of 
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from Cyano Complexes and a,ß-Unsatu-
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- Reactions of Pentacarbonyl(trifluoromethyl 
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751 
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plexes 1105 

Isocyanides 
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Transition-Metal Ions with Isocyanides 201 

Isodicyclopentadiene, PE spectra, fragmentation 
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action of Homodehydroisodicyclopenta-
diene 305 

Isoindoles 
- Studies on the Chemistry of Isoindoles and 

Isoindolenines, X X X V I . - Reactions of 2-
Alkyl-2//-isoindoles with Maleic Imides 
381 
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- Studies on the Chemistry of Isoindoles and 
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- A New Approach to Enantiomerically Pure 
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635 

- A Sterically Hindered Bridgehead System: 
13-Substituted 1,4,5,8,9,12-Hexamethyltrip-
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Amino-Imino-Borane 455 
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Dehydrogenation of 1,4-Dihydroarenes by 
Manganese Oxidants 621 
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Jahn-Teller distortion 
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- Diphosphinonitrenium and -phosphenium 
Cations, Jahn-Teller Distorted Al ly l Sys
tems 971 

Ketene N,S-acetals 
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plexes 351 
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2339 

ß-Ketoamides 
- (£)- and (Z)-Enols of ß-Ketocarboxylic Acid 

Amides 1403 
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tals 2161 

- Cyclopropane Derivatives, 3. - (1-Alkylcy-
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- Direct Michael-Type Addition of Si-Groups 
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Ketones, a,a'-dibromo, monoterpenoid 
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Kinetics 
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- Stereoselective Formation of trans-1,2-Di-
substituted Cyclopentanes by Intramolecular 
Cyclisation of Allylsilane Alkylidene 1,3-
Dioxo Compounds 1387 

ß-Lactams 
- A New Approach to Enantiomerically Pure 

ß-Lactams from a-Amino Acids by Ap-
plying the Isonitrile-Nitrile Rearrangement 
635 

ß-Lactones 
- a-Methylene ß-S-Thiolactones: Synthesis of 

a New Heterocycle by Sulfurization of an a-
Methylene ß-Lactone and Its Structure 
1449 

- Cycloadditions of l,3,4-Oxadiazin-6-ones 
(4,5-Diaza-a-pyrones), 9. - Methyl 6-Oxo-5-
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thesis and Reactions with Norbomene, Nor-
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- Organic Syntheses via Transition Metal 

Complexes, 43. - 2-Azaallenyl Chromium 
Complexes; Insertion of 1 -Aminopropro-
pyne into M=C and C=0 Bonds; Intramole
cular Cyclopropanation and [3+2] Cycloaddi
tion with Formation of a 1,3-Diaminoin-
dene 605 

- Cyclopropane Derivatives, 2. - Self-Acyla-
tion of a-Alkyl-y-lactones To Give Bis(l-al-
kylcyclopropyl)ketones via Spiro[4.4]ace-
tals 2161 

- Cyclopropane Derivatives, 3. - (1-Alkylcy-
clopropyl)ketones by Acylation of a-Sub-
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Langenbeck, W. (obituary) 
- Wolfgang Langenbeck (1899-1967) I 
Lanthanide amides 
- Organometallic Compounds of the Lan

thanides, 57. - Pyrrolyl Complexes of 
Yttrium and Lutetium. Molecular Structure 
ofDicyclopentadienyl(2,5-dimethylpyrro-
lyl)(tetrahydrofuran)lutetium(III) 1331 

Lanthanide chelates 
- Synthesis and Structures of Bis(triethano-
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- a-Methylene ß-S-Thiolactones: Synthesis of 
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Methylene ß-Lactone and Its Structure 
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- Synthesis and Antitumor Activity of Pt(II) 
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Hydroxybutyric Acid, Cuprate Additions, 
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l,3-dioxan-4-ones: Preparation from ( R ) - 3 -
Hydroxybutyric Acid, Cuprate Additions, 
and Hydrolyses to 3-Hydroxycarboxylic 
Acids with Chiral Secondary Alky l Substit
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Lineshape analysis 
- Inversion Barriers of ortho,o/?/w'-Bridged 

Biphenyls 2349 
Liquid crystals, chiral, thermotropic 
- Synthesis and Properties of Calamitic Liquid 

Crystals from Deoxygenated Carbohydrate 
Derivatives 1129 

Lithium chloride tetrahydrofuran structure 
- Structure of Pentaarylbismuth Compounds 

761 
Lithium complexes 
- Orotate Complexes. - Synthesis and Crystal 

Structure of Lithium Orotate(-I) Monohy
drate and Magnesium Bis[orotate(-I)] Octa-
hydrate 2267 

Lithium salts 
- Lithium Compounds of a Chlorosilanol and 

of Fluoro-Functional Siloxanols; Synthesis 
and Crystal Structures 449 
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- Reduction of Arenes, IV. - Hydrogenation of 

Aromatic Hydrocarbons by Al /T i Reagents 
983 

Lutetium complexes 
- Organometallic Compounds of the Lan

thanides, 57. - Pyrrolyl Complexes of 
Yttrium and Lutetium. Molecular Structure 
ofDicyclopentadienyl(2,5-dimethylpyrro-
lyl)(tetrahydrofuran)lutetium(III) 1331 

Macrocycle 
- New Watersoluble Macrobicyclic Cavities 

375 
- Concave Reagents, 5. - Bimacrocyclic 1,10-

Phenanthroline Cyclophanes 643 
- Preorganized Bis-ethynes: Molecular n -

Tweezers? 1097 
- Wittig Synthesis and X-Ray Structure of a 

26-Membered Macrocycle Containing two 
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- Macrocyclic Pyridinophanetetraene 2445 
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- Use of Magnesium Anthracene • 3 T H F in 
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Halides 1507 

- Active Magnesium from Catalytically Pre-
pared Magnesium Hydride or from Magne
sium Anthracene and its Uses in the Syn
thesis 1517 

- Magnesium Adducts of Substituted A n 
thracenes - Preparation and Properties 1529 

Magnesium complexes, therapy with 
- Orotate Complexes. - Synthesis and Crystal 

Structure of Lithium Orotate(-I) Monohy
drate and Magnesium Bis[orotate(-I)] Octa-
hydrate 2267 
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- Active Magnesium from Catalytically Pre-

pared Magnesium Hydride or from Magne
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tion of an Alternating 1:1 Copolymer 2449 
Malonaldehyde, 2-sec-butyl-
- Syntheses with Aliphatic Dialdehydes, 

X L I V . - Chiral Pentamethine Cyanine Dyes 
and Heterocycles from Derivatives of (S)-
(+)-2-5-<?c-Butylmalonaldehyde 2023 

Manganese complexes 
- Hydrocarbon-Bridged Complexes, XIII. -

Nucleophilic Attack of Carbonylmetallates 
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Bridged Complexes 7 

- Hydrogen Transfer Reactions, 14. - The De
hydrogenation of 1,4-Dihydroarenes by Man
ganese Oxidants 621 

- Metal-Containing Heterocycles: Preparation, 
Properties, Reactions, L X I X . - Independent 
Mechanisms of the Cyclocotrimerization of 
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Mannich reaction 
- The /V-Substitution of Aliphatic Primary 

Amines via l-[(Alkylamino)methyl]benzo-
triazoles: Preparation of Secondary 
Amines 1443 

Mass spectrometry 
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ing of the Gas-Phase Chemistry of d-Block 
Transition-Metal Ions with Isocyanides 201 

- Mechanism of C H 2

 + Transfer from Distonic 
Ions X - C H 2

 + (X = C H 2 0 , C H 2 C H 2 ) to JI-
and n-Electron Bases in the Gas Phase. A 
Fourier Transform Ion Cyclotron Resonance 
(FTICR) Study Supplemented by ab initio 
M O Calculations 535 

- Probing Diazonium Ion - Crown Ether Mole
cular Complexes by Tandem Mass Spectro
metry (FAB-MS/MS) . - Acid-Base Chem
istry Within a Cluster 1433 

Mass spectrometry, neutralization-reionization 
- The Laboratory Generation of Potentially In

terstellar Cumulenes S(C„)S (/? = 2 - 6) and 
Thei r Radic al Cati on s 2069 
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- Difluoro- and Dichlorodioxasilirane 89 
- C 5 S 2 (1,2,3,4-Pentatetraene-1,5-dithione), a 

New Sulfide of Carbon 1753 
Matrix-isolation spectroscopy 
- Spectroscopic Studies of Higher Chromium 

Fluorides. Controversy over the Existence of 
Chromium Hexafluoride, C r F 6 1319 

McMurry reaction 
- Functionalized w^o-Arylporphyrins, Precur-

sors for the Synthesis of Oligoporphyrinyls 
1353 

Meerwein arylation 
- Synthesis of 1,7-Diazaperylene 1881 
[2.2]Metacyclophanes 
- Intra- and Extraannularly Functionalized 

Chiral [2.2]Metacyclophanes: Synthesis, Cir-
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Relationships 1859 

Metal alkoxides, mixed 
- Preparation and Structure of Alkali Penta-

te/7-butoxystannates(IV) 1941 
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- Fourfold Diamond Structure of the Dipotas-

sium and Disodium Salts of 1,3,5,7-Adaman-
tanetetracarboxylic Acid 1111 
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tium and Barium L-Aspartate Trihydrate 
Sr/Ba(L-Asp) - 3 H 2 0 1599 

Metal complexes 
- Reactions of 2,4,6-Tris(trifluoromethyl)phe-

nols with Compounds of Main Group (Li , 
Na, M g , Ca, Ba, Ge, Sn) and Transition (Ti, 
W, Mn , Cd) Elements 2303 
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- Trends Across the Periodic Table - A Screen

ing of the Gas-Phase Chemistry of d-Block 
Transition-Metal Ions with Isocyanides 201 

Metal - metal interactions 
- Cyclic Dinuclear Gold(I) Complexes: The 

Crystal Structure of Bis-u.-[(diphenylphos-
phino) (diphenyl phosphino selenoyl)meth-
ane]-digold(I) Bis(perchlorate) 2261 

Metal - metal multiple bonds 
- Multiple Bonds Between Main-Group Ele

ments and Transition Metals, L X X X I I . -
Dinuclear |i-Benzylidyne Complexes Hav-
ing a Double Bond between Rhenium 
Atoms 1971 

l-Metalla-l,3-dienes 
- Organic Syntheses via Transition Metal 

Complexes, 46. - Alkenylcarbene Chromium 
and Tungsten Complexes; Proton Addition 
and Activation by Electron-Withdrawing 
Substituents 1847 

Metallacycles, chiral 
- Stereochemical Aspects with Metallacyclic 

Nine-Membered Zirconoxycarbene Com
plexes from Coupling (Butadiene)zirco-
nocene, Hexacarbonyltungsten, and Ketones 
or Aldehydes 821 

Metallaheterocycles with Ge, Sn, T i , Zr 
- ^N'-Dilithiobis(alkylamino)phenylboranes 
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Metallacycles 703 

Metallocenes 
- Stereochemical Aspects with Metallacyclic 

Nine-Membered Zirconoxycarbene Com
plexes from Coupling (Butadiene)zirco-
nocene, Hexacarbonyltungsten, and Ketones 
or Aldehydes 821 

- Titanocene- and Zirconocene(diazadiene) 
Complexes: Preparation, Characterization, 
and Structure 2279 

Metathesis, B O 
- Organosubstituted l,6-Dioxa-2-sila-5-bora-3-

cycloalkenes - Preparation and Charac
terisation 1013 

Metathesis, photo-thermo 
- Synthesis of Angularly Annulated Tetraqui-

nanes by Photo-Thermo Metathesis of Dia-
stereomerically Pure Adducts between Ben-
zoquinone and Tetrahydropentalenes 549 

Methoxy group, steric demand of 
- Effects of Substituents on the Strength of C-

C Bonds, 8. - Heats of Formation and Strain 
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methyl Ether and D,L-1,2-Dimethyl-1,2-
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8-(4-Methylanilino)-5'-guanosinemonophos-
phate, in-vitro-formation of 
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- Synthetic Pathways to Disilylmethane, 

H 3 S i C H 2 S i H 3 , and Methyldisilane, 
C H 3 S i H 2 S i H 3 2087 

Methylenation 
- A Novel Methylenation Method of Alde

hydes Mediated by Dibutyl Telluride 1441 
Methyleneboranes 
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- Metal Alky l and Aryl Compounds, 44. -

Preparation and Structure of Methylsodium. 
Structure Determination using N a C D 3 Pow-
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Michael addition vs. carbene process 
- Catalyst Effects on Reactions of a,ß-Unsatu-
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Michael addition of Si groups 
- Direct Michael-Type Addition of Si-Groups 

to a,ß-Unsaturated ß-Aryl-Substituted 
Enones with R 3 S i C l / B u 2 C u ( C N ) L i 2 2439 

Michaelis-Arbuzov reaction 
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- Cyclic Dinuclear Gold(I) Complexes: The 

Crystal Structure of Bis-u-[(diphenyl-
phosphino) (diphenyl phosphino sele-
noyl)methane]-digold(I) Bis(perchlorate) 
2261 

Phosphine ligand, tripodal 
- Intramolecular Metalation of C - H Bonds 

with {eis,eis-1,3,5-Tris[(diphenylphosphi-
no)methyl]cyclohexane}rhodium(I) 
Chloride 1827 

Phosphine sulfides 
- l,l'-Bis(diphenylphosphino)bicyclopropyl: 

Synthesis, Properties, Precursors, Deriva
tives, and Metal Complexes 423 

Phosphines 
- Gold(I) Complexes of Primary Phosphanes: 

Pair Formation through Au- -Au Interac
tions 285 

- Novel Basic Ligands for the Homogeneous 
Catalytic Carbonylation of Methanol, XXIII . 
- The Influence of (Ether-Phosphane) L i 
gands on Alky l Migration in Rhodium Com
plexes 459 

- Synthesis and Crystal Structure of Iminop-
hosphanes Containing Ligands with High rt-
Donor Ability 477 

- Asymmetrie Catalysis, LI . - New Optically 
Active Chelating Phosphines - Synthesis and 
Application in Enantioselective Catalysis 
847 

- Synthesis and Reactions of 2-Pyridylphos-
phine, 2 - C 5 N H 4 - P H 2 989 

- Linear Ologophosphaalkanes, X X V . - Syn
thesis of P h 2 P - C H 2 - P H 2 and (Ph 2 P-CH 2 ) 2 PH 
by Phosphinomethylation of P H 3 with Phase-
Transfer Catalysis 995 

- Halogeno(silyl)phosphines - Synthesis and 
Properties 1245 

- Novel Basic Ligands for the Homogeneous 
Catalytic Carbonylation of Methanol, 
X X V I I I . - Synthesis, Properties and Fluxio
nal Behavior of (Ether-Phosphine)palladium 
Complexes 2255 

- Reactive E = C(p-p)TC-Systems, X X V I . - Fa
cile Synthesis of Phosphaalkenes of the 
Type HP = C(F)NR 2 and the Phosphaalkyne 
P=C-N(iPr) 2 2317 

X3-Phosphinines 
- Phosphorus Compounds with Unusual Coor

dination, 43. - Highly Functionalized A,3-
Phosphinines from 5,5-Dimethoxycyclopen-
tadienes and a Kinetically Stabilized Phos
phaalkyne 935 

Phosphinoboranes, trimeric 
- Contributions to the Chemistry of Boron, 

205. - Formation of Phosphinoborane Rings. 
A Reinvestigation of the Reaction of 
( (CH 3 ) 3 Si] 3 P with Borane(3) 1455 

Phosphinomethylation 
- Linear Ologophosphaalkanes, X X V . - Syn

thesis of P h 2 P - C H 2 - P H 2 and (Ph 2 P-CH 2 ) 2 PH 
by Phosphinomethylation of P H 3 with Phase-
Transfer Catalysis 995 

Phospholes 
- Metal-Containing Heterocycles: Preparation, 

Properties, Reactions, L X I X . - Independent 
Mechanisms of the Cyclocotrimerization of 
Thiophosphinito Manganese Complexes 
with Alkynes. - A n Easy Access to Five-
Membered Heterocycles 783 

Phosphonates 
- 1,5-Sigmatropic Rearrangements of Diels-

Alder Adducts in the Reaction of Alkatrie-
nylphosphonates with Alkyl Acetylene-
carboxylates - A New Method for the Syn-
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thesis of Benzyl- and Phenylphosphonates 
1381 

Ä.4-Phosphorus(V) Compounds 
- Intramolecular Donor-Acceptor Interactions 

in X. 4P(V) Compounds. - Phosphorus(V) 
Derivatives of /V,/V,N'-Trimethylethylene-
diamine 1759 

Phosphorus-hydrogen bond 
- Preparation of a Four-Membered Indium-

Phosphorus Ring with a Hydrogen Atom 
Bound to Phosphorus. - Crystal Structure of 
[ (Me 3 SiCH 2 ) 2 InPHfBu] 2 2335 

Phosphorus-indium bond 
- Preparation of a Four-Membered Indium-

Phosphorus Ring with a Hydrogen Atom 
Bound to Phosphorus. - Crystal Structure of 
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- A New Mode of Formation of a Phosphorus -

Phosphorus Bond. X-ray Crystal Structure of 
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- Facile Catalytic Conversion of Carboxylic 

Acids into Thiocarboxylic S-Acids by the 
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Photo-induced electron transfer dimerizations 
and cycloadditions 

- Radical Ions and Photochemical Charge 
Transfer Phenomena, 28. - l , l ' -Binaph-
thalene-2,2'-dicarbonitrile in Photochemi-
cally Sensitized Enantiodifferentiating 
Isomerizations 2457 

Photochemistry 
- Light-Induced Conversion of 4,6,7,8-Tetra-

hydro-2//-benzopyran-2,5(3//)-diones into 
3,5,6,7-Tetrahydrobenzofuran-4(2fl>ones in 
Methanol 101 

- Photochemistry of 2-Methyl-2-trifluoro-
mehtyl- and 2,2-Bis(trifluoromethyl)-
3(2//)furanone 855 

- Photochemical Dehydrogenation, Ring Con-
traction, and Ring Expansion of Hydroge-
nated Derivatives of Benzoxazino-benzoxa-
zine, Quinoxalino-quinoxaline, and Bibenzo-
thiazole 1149 

- Charge-Transfer Cycloaddition of Homo-
benzvalene with Tetracyanoethylene 1209 

- C 5 S 2 (l,2,3,4-Pentatetraene-l,5-dithione), a 
New Sulfide of Carbon 1753 

Photoisomerization 
- Trinuclear Dithiadiaza[3.3.2]cyclophan-

enes 1397 
- A Macrocyclic 2,19-Dioxo[3.3](3,3')azoben-

zolophane by Transition-Metal Carbonyl 
Complex-Mediated CO Insertion and Cycl i 
zation 1749 

Photolysis 
- Synthesis and Photolysis of 1,4,4-Trialkyl-

4,5-dihydro-5-imino-l/M,2,3-triazoles. -
Regio- and Diastereoselective Formation of 
(Z)-Aziridinimines 2195 

Photosensitizers, chiral (electron transfer) 
- Radical Ions and Photochemical Charge 

Transfer Phenomena, 28. - 1,1 '-Binaph-
thalene-2,2'-dicarbonitrile in Photochemi-
cally Sensitized Enantiodifferentiating 
Isomerizations 2457 

Platinum complexes 

- Pseudohalogeno Metal Compounds, 
LXXII I . - y-Oxoisocyanide Complexes of 
Iron(II), Ruthenium(II), Palladium(II), and 
Platinum(II) from Cyano Complexes and 
a,ß-Unsaturated Carbonyl Compounds in 
the Presence of E t 2 0 - H B F 4 . Crystal Struc
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- Synthesis and Antitumor Activity of Pt(II) 
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- Transformation of a Platinum Carbonyl into 
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- ß-Hydroxydithiocinnamic Acid as Ligand. 
Palladium(II) and Platinum(II) Complexes 
of 2-Benzoyl-1,1 -ethenedithiolate. Crystal 
Structure Analysis of cti-{(Ph 3P) 2Pt[S 2C = 
CHC(0)C 6 H 5 ]} 1339 

Polyamines 
- Novel Access to Polyazamacrocycles: Non

Template Cyclization of Terephthalaldehyde 
and Aliphatic Polyamines 405 

Polyazamarcrocycles 
- Novel Access to Polyazamacrocycles: Non

Template Cyclization of Terephthalaldehyde 
and Aliphatic Polyamines 405 
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- C 5 S 2 (l,2,3,4-Pentatetraene-l,5-dithione), a 

New Sulfide of Carbon 1753 
- The Laboratory Generation of Potentially In

terstellar Cumulenes S(C„)S (n = 2 - 6) and 
Their Radical Cations 2069 

Polyene 
- Macrocyclic Pyridinophanetetraene 2445 
Polyethylene 
- Ozonolyses of Olefins with Chloro Substit

uents in Vinylic Positions on Polyethylene 
391 

Polymethine dyes, chiral 
- Synthesis, Structure, and Properties of Novel 

Chain-Substituted and Chiral Trimethine 
Cyanine Dyes with Indoline End Groups 
565 

Porphyrin derivatives 
- 9,10-Phenanthrenocyaninatoiron(II) (PhcFe) 

and Axially Coordinated Isocyanide Com
plexes 1105 

- Functionalized /neso-Arylporphyrins, Precur
sors for the Synthesis of Oligoporphyrinyls 
1353 

- Metal Complexes with Tetrapyrrole Ligands, 
LVII . - Synthesis, Spectra, and Structure of 
Nitridorhenium(V) Porphyrins 2247 

Potassium hydrogen L-glutamate 
- Metal Ion Binding by Amino Acids. - Potas

sium Hydrogen L-Glutamate Monohydrate 
K ( L - G 1 U H ) H 2 0 1001 

Praseodymiumbis(triethanolamine)trication 
- Synthesis and Structures of Bis(triethanol-

amine)lanthanide Complexes 481 
Proline 
- Structure of N,/v"-(Phenoxathiine-4,6-dicar-

bonyl)bis(proline methyl ester) - Conforma
tion in the Crystal, in Solution, and Accord-
ing to Semiempirical Methods 1579 

[1.1.1 ]Propellane, copolymer with maleic 
anhydride 

- [1.1. l]Propellane and Maleic Anhydride: 
Face-Specific Copolymerization with Forma

tion of an Alternating 1:1 Copolymer 2449 
Protonation of exocyclic C = NR bonds 
- Cycloaddition Reactions of Organometallic 

Complexes, XI . - Cobaltaheterocycles by 
[2 + 3] Cycloaddition of a-Keto Carbenes to 
Co - CO and Co - C N R Bonds 1787 

Protonation, regioselective 
- Concave Reagents, 4. - Protonation of Nitro-

nate Anions via Concave Pyridines. Stereose
lective C-Protonation versus Nef Reaction 
221 

- Concave Reagents, 6. - Can the Structure of 
Concave Reagents Determine Selecti-
vities? 2073 

- Synthesis of Allenes by 1,6-Addition of Or
ganocuprates to Polarized Enynes 2173 

Pseudobases, heterocyclic 
- Chemistry of the Heterocyclic Pseudobasic 

Amino Alcohols, X X X V I I I . - Ring-Chain 
Tautomerism of Pyrimido[6,l-a]isoquin-
olines 493 

o-Push-pull Substitution 
- G-Push-Pull Substitution in Iminophos-

phi nes, a Theoretical S tudy 165 3 
Pyranophanes 
- Conformational Analyses of [2.2]Phanes of 

4-Pyranone Generated by Pyrolysis 1119 
- Preparation and Conformational Analysis of 

9,11-Diphenyl[5](2,6)-pyranophan-10-one 
1587 

2//-Pyrans, 3,4-dihydro-2,4-dioxo-
- Enolate Ions, II. - Convenient Synthesis of 

3,4-Dihydro-2,4-dioxo-2//-pyrans and 2-Py-
rones. - Enolate Ions as Synthetic Equiva
lents of 1,3-Dianions. - Crystal and Molecu
lar Structure of Ethyl 6-Ethoxy-3,4-dihydro-
3,3-dimethyl-2,4-dioxo-2//-pyran-5-carboxy-
late 1175 

Pyrazaboles 
- Pyrazole-Organoboranes, VI . - Monomeric 

and Dimeric 9-Pyrazolyl-9-borabicyclo-
[3.3.1]nonanes 1275 

Pyrazine derivatives 
- [2.2](2,6)- and [2.2](2,5)Pyrazinophanes: 

Synthesis and Molecular Structure 523 
[2.2]Pyrazinophanes 
- [2.2](2,6)- and [2.2](2,5)Pyrazinophanes: 

Synthesis and Molecular Structure 523 
Pyrazoles 
- B2N4Se-Bicyclo[2.2.1]heptanes and 

B 2N 4Se 2-Bicyclo[2.2.2]octanes 713 
- Gas-Phase Thermolysis of 4-Substituted 3,5-

Dihydro-3,3,5,5-tetramethyl-4#-pyrazoles 
Studied by Photoelectron Spectroscopy and 
Flash Vacuum Pyrolysis 1161 

Pyrazolyl ligand 
- Multiple Bonds between Main Group Ele

ments and Transition Metals, L X X X I I I . -
Trioxo(pyrazolyl)rhenium(VII) and [Hydri-
dotris( 1 -pyrazolyl)borato-/V^V" ,/v" ']trioxo-
rhenium(VII) 1347 

Pyridazines, fused 
- Synthesis of New Zwitterionic Pyridazino-

as-triazines 1415 
Pyridinophane 
- Macrocyclic Pyridinophanetetraene 2445 
Pyrido[ 1,2-a]benzimidazoles 
- Imidazole Derivatives, III. - Regiospecific 

Synthesis, Structure, and Fluorescence 
Properties of Highly Substituted Imid-
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azo[l,2-a]pyridines and Pyrido[l,2-a]benz-
imidazoles 327 

l#-Pyrido[2,l-6]benzothiazole, derivatives 
- Synthesis, Reactions, and Tautomerism of 

Ketene N,S-Acetals with Benzothiazoline 
Ring 541 

Pyrido[2,3-e]-1,4-diazepines 
- Synthesis of Seven- and Eight-Membered 

Ring-Annulated Pyridines by "Inverse" Intra
molecular Diels-Alder Reaction with Trifluo-
romethyl-Substituted 1,2,4-Triazines 133 

Pyrido[2,3-ö]-1,5-diazocines 
- Synthesis of Seven- and Eight-Membered 

Ring-Annulated Pyridines by "Inverse" Intra
molecular Diels-Alder Reaction with Trifluo-
romethyl-Substituted 1,2,4-Triazines 133 

Pyrimidine derivatives 
- Thermolysis of 5-Alkylidene-1,4-dihydro-

5//-tetrazoles 1739 
- [2.2](2,5)Pyrimidinophanes: Synthesis and 

Molecular Structure 1885 
Pyrimidinophanes 
- [2.2](2,5)Pyrimidinophanes: Synthesis and 

Molecular Structure 1885 
Pyrimido[6,1 -a]isoquinolines 
- Chemistry of the Heterocyclic Pseudobasic 

Amino Alcohols, X X X V I I I . - Ring-Chain 
Tautomerism of Pyrimido[6,1 -ajisoquin-
olines 493 

Pyrolysis, gas-phase 
- On the Gas-Phase Pyrolysis of 2-Ethiny 1-1,3-

butadiene and its Thermal Cycloisomeriza-
tion 1375 

2-Pyrones 
- Enolate Ions, II. - Convenient Synthesis of 

3,4-Dihydro-2,4-dioxo-2/-/-pyrans and 2-Py-
rones. - Enolate Ions as Synthetic Equiva
lents of 1,3-Dianions. - Crystal and Molecu
lar Structure of Ethyl 6-Ethoxy-3,4-dihydro-
3,3-dimethyl-2,4-dioxo-2r7-pyran-5-carboxy-
late 1175 

Pyrroles 
- Organic Syntheses via Transition Metal 

Complexes, 40. - Pyrroles by Metal-Induced 
[3+2] Cycloadditions of 2-Azallenyl (= 
Iminocarbene) Complexes with Transfer of a 
C N C Unit to Alkynes; a Chromacyclo-
propene Complex by Cyclocarbonylation of 
a 1-Aminoalkyne 599 

Pyrrolo[2,l-6]imidazoles 
- Aza-enamines, VIII. - Electrophilic Substitu

tion Reactions at the Azomethine C-Atom of 
Aldehyde Dialkylhydrazones: Vilsmeier For-
mylation and Consecutive Reactions 2039 

Pyrrolof 1 , 2 - b } [ \ ,2,4]triazinium salts 
- Aza-enamines, VIII. - Electrophilic Substitu

tion Reactions at the Azomethine C-Atom of 
Aldehyde Dialkylhydrazones: Vilsmeier For-
mylation and Consecutive Reactions 2039 

Pyrrolyl complexes 
- Organometallic Compounds of the Lan

thanides, 57. - Pyrrolyl Complexes of 
Yttrium and Lutetium. Molecular Structure 
ofDicyclopentadienyl(2,5-dimethylpyrro-
lyl)(tetrahydrofuran)lutetium(III) 1331 

Quadricyclanes, didehydro-
- Experiments towards the Generation of 1,5-

and 2,3-Didehydroquadricyclanes 121 
o-Quinoid hetarenes 
- Studies on the Chemistry of Isoindoles and 

Isoindolenines, X X X V I . - Reactions of 2-
Alkyl-2//-isoindoles with Maleic Imides 
381 

Quinones 
- Hydrogen Transfer Reactions, 15. - On the 

Transition State in the Dehydrogenation of 
Dihydroarenes by Quinones 627 

- Unexpected Diels-Alder and Oxidation Reac
tions of Benzo[c]thiophenes 2065 

Quinoxalino-quinoxalines 
- Photochemical Dehydrogenation, Ring Con-

traction, and Ring Expansion of Hydroge-
nated Derivatives of Benzoxazino-benzoxa-
zine, Quinoxalino-quinoxaline, and Bibenzo-
thiazole 1149 

Radical combination 
- Arene Hydrides, 8. - SET vs. Nucleophilic 

Attack in Reactions of a-Bromoisobutyro-
phenone with Carbanions. Fragmentation of 
the Anion of Tetrahydrobianthracene 
1553 

Radical reaction 
- 1 H-CIDNP Düring an Insertion Reaction of 

Dimethylsilylenes 1927 
Radical transfer reaction 
- Use of Magnesium Anthracene • 3 T H F in 

Synthesis: Generation of Grignard Com
pounds and Other Reactions with Organic 
Halides 1507 

Radical-ion-pair 
- Charge-Transfer Cycloaddition of Homo-

benzvalene with Tetracyanoethylene 1209 
Radical-type cyclisation 
- Radical-Type Cyclisation of Diene, III. -

Radical-Type Cyclisation of (/?)-(-)-Carvone 
- On the Influence of Charge-Transfer Inter
actions on the Optical Rotation 901 

Radicals 
- Thermolabile Hydrocarbons, 30. - Thermal 

Stability and Heat of Formation of 1,1,2,2-
and 1,1,1,2-Tetraphenylethane. - Energy of 
Stabilisation of Benzhydryl and Triphe-
nylmethyl Radicals 137 

- l,3,2-Dithiazol-2-yl Radicals from /V-Sub-
stituted 1,3,2-Dithiazoles 881 

- Structure and Reactivity of the a,/?-Dimer 
from 2,2-Dimethyl-1 -(1 -naphthyl)propyl 
Radicals 1899 

Rearrangement, acid-catalyzed 
- Acid-Catalyzed Rearrangement of Tetracy-

clo[6.3.0.0.411.05'9]undec-6-en-3-one 299 
Rearrangement of ligands 
- Alkyne / Vinylidene Rearrangement on Te

tranuclear Cluster 667 
Redox chemistry 
- Redox Chemistry, Dinuclear Complexes, and 

Ru3-Cluster Derivatives of the "Ligand" 
[Cp(CO) 2Mn-CN]" 243 

Reductive complexation 
- Functionalized Cyclopentadienyl Ligands, 

III. - Preparation of Cobalt Half-Sandwich 
Complexes with Intramolecular C = C Bond 
Coordination 1641 

Regiochemistry of acylation reactions 
- Acylation of A^-(Trimethylsilyl)ketenimines: 

/V-Acylketenimines and a-Cyano Ketones 
2339 

Regioselectivity 
- 4//-3,l-Benzoxathiines from Benzothiete 

and Carbonyl Compounds 1143 

Resolution, optical 
- Planar Chiral Systems, I. - Optical Resolu

tion of [2.2]Paracyclophanes by High-Perfor-
mance Liquid Chromatography on Tris-3,5-
dimethylphenylcarbamates of Cellulose and 
Amylose 841 

Resonance energy 
- Inversion Barriens of o r t h o , o r t h o ' - B r i d g e d 

Biphenyls 2349 
Rhenium complexes 
- Hydrocarbon-Bridged Complexes, XIII. -

Nucleophilic Attack of Carbonylmetallates 
on Cationic Alkyne Complexes [CpL 2 M(r | 2 -
R C = C R ) f ( M = Fe, Ru): u - r | V - A l k y n e -
Bridged Complexes 7 

- Syntheses and Structures of New 2,2'-Bipyr-
idine Complexes of Niobium, Molybdenum, 
Tungsten, and Rhenium in High Oxidation 
States 271 

- Synthesis and Reactivity of Chiral Rhenium 
Alcohol Complexes of the Formula [(T|5-
C 5 H 5 )Re(NO)(PPh 3 )(ROH)] + BF 4 " 1293 

- Multiple Bonds between Main Group Ele
ments and Transition Metals, L X X X I I I . -
Trioxo(pyrazolyl)rhenium(VII) and [Hydri-
dotris( 1 -pyrazolyl)borato-/V j V ^V"]trioxo-
rhenium(VII) 1347 

- Hydrocarbon-Bridged Complexes, XVI I . -
Synthesis and Crystal Structure of the A c y l -
Bridged Complex (OC^Feiu -Vni 1 -
C [ C H 2 C H 2 R e ( C O ) 5 ] 0 ) 2 F e ( C O ) 3 1661 

- Multiple Bonds Between Main-Group Ele
ments and Transition Metals, L X X X I I . -
Dinuclear fi-Benzylidyne Complexes Hav-
ing a Double Bond between Rhenium 
Atoms 1971 

- Metal Complexes with Tetrapyrrole Ligands, 
LVII . - Synthesis, Spectra, and Structure of 
Nitridorhenium(V) Porphyrins 2247 

Rhodium complexes 
- l,l'-Bis(diphenylphosphino)bicyclopropyl: 

Synthesis, Properties, Precursors, Deriva
tives, and Metal Complexes 423 

- Novel Basic Ligands for the Homogeneous 
Catalytic Carbonylation of Methanol, XXIII . 
- The Influence of (Ether-Phosphane) L i 
gands on Alky l Migration in Rhodium Com
plexes 459 

- Metal Complexes of Biologically Important 
Ligands, LIJJ. - Chiral Half-Sandwich Com
plexes of Rhodium(III), Iridium(IlI), Iri-
dium(I), and Ruthenium(II) with a-Amino 
Acid Anions 767 

- Complexes Containing Metallabis(dial-
kylphosphito) Units, VI . - Synthesis and 
Complex-Forming Properties of the Organo
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{C 5Me 5RhI[P(0)(OMe) 2] 2r 1005 

- Alkyne-Bridged Trinuclear Clusters with Or-
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- Intramolecular Metalation of C - H Bonds 
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trogen: Unusual Reactivity of the Benzotria
zole Heterocyclic Ring 1545 
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- Ring Contractions of Octamethylcyclote-
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trasilazanes to Silyl-Substituted Cyclotrisila
zanes 779 

- Trisilazan-l-yl-cyclodisilazanes. - Expan-
sions, Contractions, and Ring Couplings 
1817 

Ring coupling 
- Trisilazan-l-yl-cyclodisilazanes. -Expan-

sions, Contractions, and Ring Couplings 
1817 

Ring enlargement 
- Carbonylating Ring Enlargement, 4. - Dia-

stereoselective Syntheses of Bicy-
clo[3.2.1 ]oct-3-ene-2,8-diones by Double 
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1079 

- Carbonylating Ring Enlargement, 5. - Enan
tioselective Synthesis of the Bicy-
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Double Carbonylation of a-Terpinene and 
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and Structure 2279 
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- Preparation and Conformational Analysis of 
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Opening upon Reaction of 3,3-Diphenyl-l-
vinylcyclobutyl Methyl Ether with Alkali 
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Amino Alcohols, X X X V I I I . - Ring-Chain 
Tautomerism of Pyrimido[6,1 -ojisoquin-
olines 493 

Rings, bridged seven-membered 
- Synthesis and Reactions of Novel Tricy-

clo[4.3.1. l2'5]undec-3-en-10-ones 2131, 
2460 

Rubicene 
- Synthesis of Highly Pure Rubicene and Ru

bicene Derivatives 1981 
Ruthenium complexes 
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Nucleophilic Attack of Carbonylmetallates 
on Cationic Alkyne Complexes [CpL 2 M(r | 2 -
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- Mononuclear Bis(diazadiene)ruthenium(0) 
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Ligands, LIII. - Chiral Half-Sandwich Com
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- Fixation of Ureas and Thioureas on Trinu
clear Ruthenium Clusters: Synthesis and 
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Sextett Rearrangements as Solvent Polarity Probes 

T h e rate constant of the C h a p m a n var ian t of the B e c k m a n n 
r e a r r a n g e m e n t is used as a so lvent p o l a r i t y p robe a n d is 

m a i n l y in f luenced b y the p o l a r i z a b i l i t y of the solvent . A n a l -
ogies to S N r eac t ion are discussed. 

D i e von Winstein und G r u n w a l d 1 ' entwickelte empirische Y-So\-
v e n s p o l a r i t ä t s s k a l a basiert auf der So lvens -Abhängigke i t der G e 
schwindigkeitskonstante einer chemischen Reakt ion — der Solvo-
lysereaktion von <m-Butylchlor id (Übers ich t Li t . 2 , 3 ' ) . Dieses M e ß 
pr inz ip lieferte eine für praktische Probleme zunächs t sehr 
erfolgreiche Po la r i t ä t s ska la . Es erwies sich aber im Nachhinein als 
problematisch, da es auf Medien g roße r P o l a r i t ä t b e s c h r ä n k t ist 
und zudem Unsicherheiten durch das Auftreten verschiedener Io
nenpaare, Reversibi l i tä t der Einzelschritte und zum Tei l eine spe
zifische Solvatation des sich bildenden Kat ions und Anions auf
weist. Dies führte schließlich zur Bevorzugung s e k u n d ä r e r Po la r i 
t ä t s ska l en auf spektroskopischer Basis 2 ' . Eine breit anwendbare und 
unproblematische P o l a r i t ä t s s k a l a auf der Basis einer chemischen 
Reakt ion wäre eine wertvolle E r g ä n z u n g der bereits vorhandenen 
Skalen. D i e Bersonsche co-Skala 4 ' , die auf der L ö s u n g s m i t t e l a b h ä n 
gigkeit einer Die ls -Alder -Reakt ion beruht, erfüllt dies nur bedingt, 
da sie zum einen als bimolekulare Reakt ion prinzipiell s töranfäl l ig 
gegen A g g r e g a t i o n s p h ä n o m e n e 5 ' ist und zum anderen bei ihr im 
geschwindigkeitsbestimmenden Schritt keine Ionisation erfolgt. 

D i e Geschwindigkeitskonstante der Beckmann-Umlagerung 6 ' ist 
stark s o l v e n s a b h ä n g i g und soll hier als P o l a r i t ä t s m a ß verwendet 
werden, weil sie such als M e ß s o n d e besonders eignet. V o n der Beck
mann-Umlagerung ist der Mechanismus der Chapman-Var iante 7 ' , 
die Umlagerung von Ketoxim-pikra ten , eingehend untersucht wor
d e n 8 " 1 4 ' . F ü r arcfi'-Methylketoxim-pikrate, die synthetisch gut zu
gängl ich s i n d 1 0 - 1 4 ' , folgt die Reakt ion dem Weg nach G l . (1). 

C H , - C = ' N 
3 I 

OX 

R. 

C H , - C = N 
Ö 0 A 

e 
C H 3 - C = N - R 

e, 'ox 

ox 

C H , - C = N - R 
3 I 

OX 

C H 3 - C - N - R (1) 

X = 2,4,6-Trinitrophenyl 

Der geschwindigkeitsbestimmende Schritt der Reaktion ist die 
Wanderung des Restes R unter B i ldung eines N i t r i l i u m - I o n s , 6 , . A l s 
schnelle Folgereaktionen schließen sich die Rekombinat ion des ge
bildeten Ionenpaars und schließlich die Bi ldung des N-Pikry lace t -
amids an. 

W i r halten die Geschwindigkeitskonstante der Chapman-Var i -
ante der Beckmann-Umlagerung als So lvenspo la r i t ä t s sonde für be
sonders geeignet, die auch von F ischer 1 5 ' zur Untersuchung von 
Solvens-Effekten bereits verwendet wurde, da nach den bisherigen 
Kenntnissen der geschwindigkeitsbestimmende Schritt der Reak
tion, die Ionisation, irreversibel erfolgt (vgl. L i t . 6 , 1 7 ' ) . Hierfür spricht 
auch die starke negative Reaktionsenthalpie von ca. —80 kca l / 
m o l 1 8 ' , die bei einer Aktivierungsenthalpie von ca. 30 k c a l / m o l 1 3 1 4 ) 

für die Alky l -Wanderung einen reversiblen Schritt nicht zulassen 
sollte. E i n weiterer Vorte i l ist die r äuml iche Trennung zwischen der 
wandernden Gruppe R, die im Ü b e r g a n g s z u s t a n d einen g roßen Tei l 
der entstehenden positiven Part ial ladung t r ä g t 1 4 ) , und der Abgangs
gruppe e O X . Spezifische Solvatationen des entstehenden Ionen
paars sollten damit weniger wahrscheinlich werden. Schließlich ist 
noch der g roße molare Extinktionskoeffizient der Pikrate wichtig, 
der eine präzise UV-spektroskopische Messung der Konzentra t ion 
auch bei starker V e r d ü n n u n g zuläßt , wodurch das zu untersu
chende M e d i u m nur wenig ges tör t wird. 

Als wandernde Gruppen R kommen A l k y l - oder Aryl-Reste in 
Frage. Bei Aryl-Resten besteht grundsä tz l ich die Mögl ichkei t der 
Bi ldung von Jt-Komplexen. U m diese mögl iche K o m p l i k a t i o n aus
zuschließen, bevorzugen wir Alkyl-Reste . Eine schließlich noch 
denkbare spezifische Rückse i t enso lva ta t ion von R wird durch die 
Verwendung solcher Brückenkopf res te unmögl i ch gemacht, bei de
nen dieser Bereich abgeschirmt ist. Als Brückenkopffes te R werden 
die Strukturen 1—4 eingesetzt. Ü b e r einen Vergleich der Solvens-
effekte bei diesen strukturell sehr unterschiedlichen Substraten las
sen sich spezifische Solvatationen erkennen und ausschl ießen. 

Als zu untersuchende Lösungsmi t t e l werden Methanol (1), Etha
nol (2), 1-Butanol (3), D M S O (4), D M F (5), C H 2 C 1 2 (6), C H C 1 3 (7) 
und T H F (8) verwendet, die sich in der Ar t ihres Solvatationsver-
mögens stark unterscheiden 2 ' 1 8 ' 2 0 ' . D ie Methylketoxim-pikrate mit 
den Resten 1—4 lagern in diesen Lösungsmi t t e ln nach 1. Ordnung 
um (in T H F bis ca. 63% Umsatz). D i e Geschwindigkeitskonstanten 
der Reaktionen sind in Tab. 1 angegeben. E i n Vergleich der Werte 
liefert zunächs t das wichtige Ergebnis, d a ß bei allen verwendeten 
Solvenzien die Verhäl tn isse der Geschwindigkeitskonstanten bei 
den Resten 1—4 etwa gleich sind — dies spiegelt sich auch in Abb . 
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1 (oben) wieder. Hieraus m u ß geschlossen werden, d a ß spezifische 
Solvatationen der verschiedenen Strukturen nur klein sein k ö n n e n 
und d a ß mit der M e ß m e t h o d e im wesentlichen die globalen Sol-
venseffekte erfaßt werden. S t ä rke re Abweichungen werden lediglich 
bei den L ö s u n g s m i t t e l n C H 2 C 1 2 und C H C 1 3 beobachtet. 

E T<30) 

A b b . 1. (oben): Lineare Kor re la t ion zwischen lg k von 3 und lg k 
von 1 (•), 2 (•) und 4 (A) in verschiedenen reinen Lösungsmi t te ln 
(Numerierung siehe Tab. 1); (unten): lineare Korre la t ion zwischen 
den lg /r-Werten der Beckmann/Chapman-Umlagerung von 3 in 
Tab . 1 und den £ T ( 3 0 ) - W e r t e n nach D i m r o t h und Reichardt. — A: 
A l k o h o l e [lg k = 9.09 • £ T ( 3 0 ) - 9.4, r = 0.994]. • : sonstige 

Lösungsmi t t e l [lg k = 0.21 - £ T ( 3 0 ) - 13.3, r = 0.990] 

Vergleicht man von Tab. 1 ausgehend die lg k-Werte mit den 
£ T (30 ) -So lvens -Po l a r i t ä t swe r t en nach D i m r o t h und Reichard t 2 1 2 2 ' , 
so findet man, wie in A b b . 1 (unten) dargestellt, zwei lineare K o r 
relationen — eine für A l k o h o l e und eine für die übr igen Lösungs
mittel (für die Kor re l a t i on sind die gemessenen £ T (30) -Wer te der 
verwendeten Lösungsmi t t e l cha rgen aufgetragen). Es fällt insbeson
dere auf, d a ß die Umlagerung in D M F und D M S O [Nr . (4) und 
(5)] sehr schnell erfolgt. In vorangegangenen A r b e i t e n 1 9 2 3 1 wurde 
gezeigt, d a ß diese Lösungsmi t t e l übe r ihre besonders g roße mikro
skopische Polarisierbarkeit solvatisierend wirken. E i n brauchbares 
M a ß für diese Effekte ist die ^R-Ska la nach Brooke r 2 4 ) , die ebenfalls 
linear mit lg k korreliert. 

D a m i t ist offensichtlich, d a ß eine Solvatat ion übe r die Polar i 
sierbarkeit des Lösungsmi t t e l s einen wichtigen Beitrag bei der Sex-
tettumlagerung liefert. Andererseits sind aber auch Orientierungs

p h ä n o m e n e der Solvenzien wichtig, wie dies von der linearen K o r 
relation mit der £ r ( 3 0 ) - S k a l a widergespiegelt wird. Die letzteren 
Effekte nehmen aber bei Solvolysereaktionen eine zentrale Stellung 
ein — vgl. z. B. die ve rhä l tn i smäß ig gute Korre la t ion zwischen den 
£ T (30) - und Y-Werten2'. W i r sind der Meinung , d a ß diese Unter
schiede auf der unterschiedlichen Ladungsverteilung in den beiden 
Systemen beruhen. Bei den Solvolysereaktionen entsteht eine 
punk t fö rmige Ladung — das Carbenium-Ion (hierbei m u ß aller
dings auch noch die Solvatation des Edukts berücksicht igt wer
den 2 5 ') , das gut durch eine Umorient ierung des Lösungsmi t te l s und 
auch speziell von den Wassers tof f -Brückenassoz ia ten der A lkoho le 
solvatisiert werden kann. Bei der Beckmann/Chapman-Umlage
rung sind dagegen die entstehenden Ladungen über viele Atome 
verteilt. Eine Orientierung des Lösungsmi t t e l s und der Wasserstoff-
Brückenassoz ia te k ö n n e n sich bei der geringen Ladungsdichte viel 
weniger auswirken — daher die zweite, versetzte Gerade für A l 
kohole mit einer geringeren Steigung —, stark dagegen wirkt sich 
die Polarisierbarkeit des Lösungsmi t t e l s aus. Dies kann auch bei 
anderen Reaktionen, z. B. nucleophilen Substitutionen, von Bedeu
tung sein und k ö n n t e auch die starke Reaktionsbeschleunigung 2 6 ' 
e rk lä ren , die in einigen Fä l len auftritt, wenn auch nur kleine Anteile 
D M S O den polar-protischen Lösungsmi t t e ln zugesetzt werden. 

Schließlich ist zu fragen, ob der reaktionsbeschleunigende Effekt 
von D M S O und D M F nicht etwa auf einer Komplexb i ldung be
ruhen k ö n n t e . U m dies auszuschl ießen, wurde die Geschwindigkeit 
der Umlagerung des Oxim-pikra ts mit R = 4 im b inären Gemisch 
C H 2 C l 2 / D M S O als Funk t ion von dessen Zusammensetzung unter
sucht. Es konnte dabei gezeigt werden, d a ß lg k quantitativ von 
der Zwei-Parameter-Gl . (2) beschrieben wird, die allgemein für die 
Po la r i t ä t b inä re r Gemische als Funk t ion ihrer Zusammensetzung 
gil t 1 9 ' 2 7 ». 

,k - £ D - l n ( c p / c * + 1) (2) 

cp in G l . (2) ist die molare Konzentrat ion der s t ä rke r polaren 
Komponente, hier D M S O , lg k gilt für das Gemisch und lg k° für 
die reine, weniger polare Komponente , hier C H 2 C 1 2 . £ D und c* sind 
die Parameter der Gleichung. 

Eine Auftragung von lg k/k° gegen lg ( c p / c * + 1) ist in Abb . 2 
angegeben. 

0. 9-, 

o. 7-

o. 5-

G. 3 -

0. 1 -

- Q . 1 

A b b . 2. Lineare Beziehung zwischen lg {k/k°) und In (c p/c* + 1) 
nach G l . (2) für das Gemisch C H 2 C U / D M S O (Oxim-pikrat mit 

R = 4) 
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D i e lineare Beziehung ( £ D = 0.863 k c a l m o l " 1 , c* = 9.73 
m o l l " 1 , r = 0.991 bei 14 M e ß w e r t e n ) belegt, d a ß eine normale 
Solvatat ion durch das D M S O erfolgt. Der c*-Wert, der die Wech
selwirkung der s t ä rke r polaren Komponente widerspiegelt, liegt im 
mittleren bis g roßen Bereich (vgl. Li t . 1 9 ' ) . — Dies spricht ebenfalls 
für ein normales Solvatationsverhalten von D M S O . 

T a b . 1. So lvensabhäng igke i t der Reaktionsgeschwindigkeit (&-10 7 

[ s - 1 ] ) von Methylketoxim-pikraten bei 25 °C 

Rest R 

D i e verwendeten Oxim-pikra te wurden nach Literaturangaben 
hergestel l t 1 3 1 4 ) . Die Umlagerung der Pikrate wurde UV-spek t ro 
s k o p i s c h 1 3 , 4 ) bei 2 5 ° C verfolgt (Spektrometer L A M B D A 3 von Per-
kin-Elmer) und gehorchte streng dem Zeitgesetz 1. Ordnung . Sie 
wurde rou t inemäß ig bis zu U m s ä t z e n von 8 5 % verfolgt. In T H F 
wurden die M e ß w e r t e bis zu einem Umsatz von 6 3 % verwendet, 
da bei höhe rem Umsatz Abweichungen von der 1. O r d n u n g auf
traten. Die Best immung der Geschwindigkeitskonstanten beruht 
auf 2 bis 3 Meßre ihen zu je 10 bis 15 M e ß p u n k t e n . D ie Genauigkeit 
der Geschwindigkeitskonstanten be t räg t typisch 2%. 

l-Bicyclo- l-Bicyclo- 1-Ada- 1-Bicyclo-
[2.2.2]octyl [3.2.1 ]octyl mantyl [3.2.2] nonyl i n 

Solvens (1) (2) (3) (4) 
12) 

M e t h a n o l (1) 35.2 67.5 338 397 
Ethanol (2) 13.4 28.3 178 210 13) 

1 -Butanol (3) 9.03 17.5 106 131 
D M S O (4) 126 322 1830 2080 14) 

D M F (5) 65.3 128 750 878 15) 

C H 2 C U (6) 11.9 24.7 337 313 16) 

C H C 1 3 (7) 4.67 10.0 117 120 17) 

T H F (8) 4.05 5.15 29.5 36.8 
IS) 
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