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from Cyano Complexes and o,3-Unsatu-
rated Carbonyl Compounds in the Presence
of Et,O-HBF;. Crystal Structure of cis-
(phen),Fe[CNC(CHj3),CH,C(O)CH=
C(CH3),l,*(BEy), 439

— Reactions of Pentacarbonyl(trifluoromethyl
isocyanide)chromium with Nucleophiles
751

— 9,10-Phenanthrenocyaninatoiron(II) (PhcFe)
and Axially Coordinated Isocyanide Com-
plexes 1105

Isocyanides
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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

Isodicyclopentadiene, PE spectra, fragmentation

— Synthesis and Face-Selective Diels-Alder Re-
action of Homodehydroisodicyclopenta-
diene 305

Isoindoles

— Studies on the Chemistry of Isoindoles and
Isoindolenines, XXXVI. - Reactions of 2-
Alkyl-2H-isoindoles with Maleic Imides
381

— Syntheses of 5,5-Disubstituted 2,5-Dihydro-
4H-isoindol-4-ones 413

— Studies on the Chemistry of Isoindoles and
Isoindolenines, XXXVII. - Symmetrically
Substituted 2-Alkyl-2H-isoindoles 1719

Isomernization, (Z,F)

— (E.Z) Equilibria, 12. - Differential NMR
Shielding by Phenyl, Assigned from Chemi-
cal Labelling and (Z,E) Equilibration 1137

cis/trans Isomerization

— o-Push-Pull Substitution in Iminophos-
phines, a Theoretical Study 1653

Isomerization, degenerate

—~ Fe(I)-Mediated C-H/C-C Bond Activation in
Silanes. Evidence for a Degenerate Skeletal
Reorganization Preceding the Unimolecular
Ethylene Formation from n-C;H,s-
Si(CH3)y/Fe* 213

Isonitrile complexes

— Alkene, Alkyne, Isonitrile, and Carbonyl
Complexes of Copper(I) and Silver(I) with
Tris-Chelating Oxygen Ligands 2233

Isonitrile-nitrile rearrangement

— A New Approach to Enantiomerically Pure
-Lactams from a-Amino Acids by Ap-
plying the Isonitrile-Nitrile Rearrangement
635

— A Sterically Hindered Bridgehead System:
13-Substituted 1,4,5,8,9,12-HexamethyItrip-
tycenes 2147

Isoquinolines

— Synthesis and Stereochemistry of Stereo-
isomeric 1,3-Oxazino- and 1,3-Thiazino[4,3-
alisoquinolines 803

Isothiazolidine

— Preparation of the First Thione S-Imides
with Perfluormethyl Groups by the Use of
Sodium Hexamethyldisilazanide as a Mild
Dehydrohalogenation Reagent 1475

Isothiourea, triborated

— Contribution to the Chemistry of Boron,

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

Isotope effects

— Hydrogen Transfer Reactions, 14. - The
Dehydrogenation of 1,4-Dihydroarenes by
Manganese Oxidants 621

— Hydrogen Transfer Reactions, 15. - On the
Transition State in the Dehydrogenation of
Dihydroarenes by Quinones 627

— Free 1-Phenylallyl Cations in the Aromatisa-
tion of Dihydronaphthalenes by Triphe-
nylmethyl Tetrafluoroborate 2373

Isourea, triborated

— Contribution to the Chemistry of Boron,

201 . - Boration of Lactams and Ureas by an
Amino-Imino-Borane 455
Jahn-Teller distortion
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— Diphosphinonitrenium and -phosphenium
Cations, Jahn-Teller Distorted Allyl Sys-
tems 971

Ketene N,S-acetals

— Synthesis, Reactions, and Tautomerism of
Ketene N,S-Acetals with Benzothiazoline
Ring 541

Ketene aminals, heterocyclic

— Synthesis of Acetyl-Substituted Heterocyclic
Ketene Aminals and Their Deacetylation
Reaction 2141

Ketene diiron complexes, fluxional

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

Ketene photoextrusion

— Light-Induced Conversion of 4,6,7,8-Tetra-
hydro-2H-benzopyran-2,5(3H)-diones into
3,5,6,7-Tetrahydrobenzofuran-4(2H)-ones in
Methanol 101

Ketenes

— SFs-Substituted Ketenes 2187

Ketenimines

— Thermolysis of 5-Alkylidene-1,4-dihydro-
SH-tetrazoles 1739

— Acylation of N-(Trimethylsilyl)ketenimines:
N-Acylketenimines and o-Cyano Ketones
2339

B-Ketoamides

— (E)- and (Z)-Enols of B-Ketocarboxylic Acid
Amides 1403

Ketones

— Cyclopropane Derivatives, 2. - Self-Acyla-
tion of at-Alkyl-y-lactones To Give Bis(1-al-
kyicyciopropyl)ketones via Spiro[4.4]ace-
tals 2161

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

Ketones, B-aryl B-silyl

— Direct Michael-Type Addition of Si-Groups
to o,B-Unsaturated B-Aryl-Substituted
Enones with R3SiCl/Bu,Cu(CN)Li, 2439

Ketones, chiral

— Chiral Homoenolate Equivalents, III. -
Asymmetric Synthesis of 3-Substituted 3-
Phenylketones via Metallated SMP-Ally-
lamines 829

Ketones, o,0’-dibromo, monoterpenoid

— Synthesis and Reactions of Novel Tricy-
clo[4.3.1.1**Jundec-3-en-10-ones 2131,
2460

Ketones, photoreduction

— Light-Induced Conversion of 4,6,7,8-Tetra-
hydro-2H-benzopyran-2,5(3H)-diones into
3,5,6,7-Tetrahydrobenzofuran-4(2H)-ones in
Methanol 101

Kharash coupling reaction

— Macrocyclic Pyridinophanetetraene 2445

Kinetics

— Bifunctional Catalysis of the Reaction of Car-
bon Dioxide with Oxiranes 277

— Vinyleyclobutane-Cyclohexene Rearrange-
ments: Zwitterions as Discrete Intermedi-
ates 1911

Knoevenagel condensation

~ Intramolecular Ene and Related Reactions, 5.
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- Stereoselective Formation of trans-1,2-Di-
substituted Cyclopentanes by Intramolecular
Cyclisation of Allylsilane Alkylidene 1,3-
Dioxo Compounds 1387

B-Lactams

— A New Approach to Enantiomerically Pure
B-Lactams from 0-Amino Acids by Ap-
plying the Isonitrile-Nitrile Rearrangement
635

B-Lactones

— o-Methylene 3-S-Thiolactones: Synthesis of
a New Heterocycle by Sulfurization of an o-
Methylene B-Lactone and Its Structure
1449

— Cycloadditions of 1,3,4-Oxadiazin-6-ones
(4,5-Diaza-a-pyrones), 9. - Methyl 6-Oxo-5-
phenyl-1,3,4-oxadiazin-2-carboxylate - Syn-
thesis and Reactions with Norbornene, Nor-
bornadiene, Cyclopropenes, Cyclobutene,
and Benzvalene 2031

Y-Lactones

— Organic Syntheses via Transition Metal
Complexes, 43. - 2-Azaallenyl Chromium
Complexes; Insertion of I-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(1-al-
kylcyclopropyl)ketones via Spiro[4.4]ace-
tals 2161

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

Langenbeck, W. (obituary)

— Wolfgang Langenbeck (1899-1967) 1

Lanthanide amides

— Organometallic Compounds of the Lan-
thanides, 57. - Pyrrolyl Complexes of
Yttrium and Lutetium. Molecular Structure
of Dicyclopentadienyl(2,5-dimethylpyrro-
lyl)(tetrahydrofuran)lutetium(III) 1331

Lanthanide chelates

— Synthesis and Structures of Bis(triethano-
lamine)lanthanide Complexes 481

Lawesson’s reagent

- o-Methylene -S-Thiolactones: Synthesis of
a New Heterocycle by Sulfurization of an o-
Methylene B-Lactone and Its Structure
1449

P388 Leukemia

— Synthesis and Antitumor Activity of Pt(II)
Complexes of Benzyl-1,2-diaminoethane Li-
gands 1029, 1485

Lithium enolate protonation, steric course of

— (E,R,R)-5-Alkylidene-2-tert-butyl-6-methyl-
1,3-dioxan-4-ones: Preparation from (R)-3-
Hydroxybutyric Acid, Cuprate Additions,
and Hydrolyses to 3-Hydroxycarboxylic
Acids with Chiral Secondary Alkyl Substit-
uents in the 2-Position 2413

~ (2R)-5-Alkyl-2-tert-butyl-6-methyl-4H -1,3-
dioxin-4-ones as Intermediates for the Prep-
aration of o,f3,p-Trisubstituted $-Hydroxy-
carboxylic Acids from (R)-3-Hydroxybutyric
Acid under Seif-Regeneration of the Stereo-
genic Center 2429

Lithium enolates of 1,3-dioxan-4-ones

— (E.R,R)-5-Alkylidene-2-tert-butyl-6-methyi-
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1,3-dioxan-4-ones: Preparation from (R)-3-
Hydroxybutyric Acid, Cuprate Additions,
and Hydrolyses to 3-Hydroxycarboxylic
Acids with Chiral Secondary Alkyl Substit-
uents in the 2-Position 2413

Lineshape analysis

— Inversion Barriers of ortho.ortho’-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

Lithium tetrahydroaluminate

— Reduction of Arenes, IV. - Hydrogenation of
Aromatic Hydrocarbons by Al/Ti Reagents
983

Lutetium complexes

— Organometallic Compounds of the Lan-
thanides, 57. - Pyrrolyl Complexes of
Yttrium and Lutetium. Molecular Structure
of Dicyclopentadienyl(2,5-dimethylpyrro-
lyl)(tetrahydrofuran)lutetium(1fI) 1331

Macrocycle

— New Watersoluble Macrobicyclic Cavities
375

— Concave Reagents, 5. - Bimacrocyclic 1,10-
Phenanthroline Cyclophanes 643

— Preorganized Bis-ethynes: Molecular nt-
Tweezers? 1097

— Wittig Synthesis and X-Ray Structure of a
26-Membered Macrocycle Containing two
Bipyridine Units 2181

— Macrocyclic Pyridinophanetetraecne 2445

Magnesium anthracenes

— Use of Magnesium Anthracene - 3 THF in
Synthesis: Generation of Grignard Com-
pounds and Other Reactions with Organic
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 An-
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

Magnesium hydride

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

Maleic anhydride, copolymer with
[1.1.1]propellane

— [1.1.1]Propellane and Maleic Anhydride:
Face-Specific Copolymerization with Forma
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tion of an Alternating 1:1 Copolymer 2449

Malonaldehyde, 2-sec-butyl-

— Syntheses with Aliphatic Dialdehydes,
XLIV. - Chiral Pentamethine Cyanine Dyes
and Heterocycles from Derivatives of (S)-
(+)-2-sec-Butylmalonaldehyde 2023

Manganese complexes

— Hydrocarbon-Bridged Complexes, XIII. -
Nucleophilic Attack of Carbonylmetallates
on Cationic Alkyne Complexes [CpLgM(T]2~
RC=CR)]* (M = Fe, Ru): p-n'm'-Alkyne-
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, LXIX. - Independent
Mechanisms of the Cyclocotrimerization of
Thiophosphinito Manganese Complexes
with Alkynes. - An Easy Access to Five-
Membered Heterocycles 783

Mannich reaction

— The N-Substitution of Aliphatic Primary
Amines via 1-[(Alkylamino)methyl]benzo-
triazoles: Preparation of Secondary
Amines 1443

Mass spectrometry

— Trends Across the Periodic Table - A Screen-
ing of the Gas-Phase Chemistry of d-Block
Transition-Metal Ions with Isocyanides 201

— Mechanism of CH, " Transfer from Distonic
Tons X-CH, ™ (X = CH,0, CH,CH,) to -
and n-Electron Bases in the Gas Phase. A
Fourier Transform Ion Cyclotron Resonance
(FTICR) Study Supplemented by ab initio
MO 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 (n =2 - 6) and
Their Radical Cations 2069

Matrix isolation

- Difluoro- and Dichlorodioxasilirane 89

— G55, (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, CrF, 1319

McMurry reaction

— Functionalized meso-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-
cular Dichroism, and Structure - Chiroptic
Relationships 1859

Metal alkoxides, mixed

— Preparation and Structure of Alkali Penta-
tert-butoxystannates(IV) 1941

Metal chains, cationic

— Fourfold Diamond Structure of the Dipotas-
sium and Disodium Salts of 1,3,5,7-Adaman-
tanetetracarboxylic Acid 1111
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Metal complexation by amino acids

— Metal Ion Binding by Amino Acids. - Stron-
tium and Barium L-Aspartate Trihydrate
Sr/Ba(L-Asp) - 3 H,O 1599

Metal complexes

— Reactions of 2,4,6-Tris(trifluoromethyl)phe-
nols with Compounds of Main Group (Li,
Na, Mg, Ca, Ba, Ge, Sn) and Transition (Ti,
W, Mn, Cd) Elements 2303

Metal ions, bare

— Trends Across the Periodic Table - A Screen-
ing of the Gas-Phase Chemistry of d-Block
Transition-Metal lons with Isocyanides 201

Metal - metal interactions

— Cyclic Dinuclear Gold(I) Complexes: The
Crystal Structure of Bis--[(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, LXXXIL. -
Dinuclear i-Benzylidyne Complexes Hav-
ing a Double Bond between Rhenium
Atoms 1971

1-Metalla-1,3-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, Ti, Zr

— N.N’-Dilithiobis(alkylamino)phenylboranes
as Starting Materials for Four-Membered
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, BO

— Organosubstituted 1,6-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
of 1,1,2,2-Tetraethylethylene Glycol Di-
methy! Ether and D,L-1,2-Dimethyl-1,2-
diphenylethylene Glycol Dimethyl Ether
1365

Methyllithium (deuterated)

- Metal Alkyl and Aryl Compounds, 40 . -
Structure Refinement of Methyl Lithium by
Neutron Diffraction of (LiCD3), at 1.5 and
290K 79
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8-(4-Methylanilino)-5’-guanosinemonophos-
phate, in-vitro-formation of

~ N-Aryl-O-(o-aminoacyl)hydroxylamines:
Model Reactions with Deoxyguanosine, Gua-
nosine and 5°-Guanosinemonophosphate for
the Activation of Monocyclic Aromatic
Amines (e.g. Phenacetin) into Ultimate Car-
cinogens 1699

Methyldisilane

— Synthetic Pathways to Disilylmethane,
H3SiCH,SiHj;, and Methyldisilane,
CH;SiH,SiH; 2087

Methylenation

— A Novel Methylenation Method of Alde-
hydes Mediated by Dibutyl Telluride 1441

Methyleneboranes

— A 1,3-Methyl Shift along the Unsaturated
BCSi Skeleton 747

Methylsodium (deuterated)

— Metal Alkyl and Aryl Compounds, 44. -
Preparation and Structure of Methylsodium.
Structure Determination using NaCD; Pow-
ders at 1.5 and 300 K by Neutron and Syn-
chrotron Radiation Diffraction 1629

Methylviologen, 3,3’ -diaza-

— Coupling between Polypyridineruthe-
nium(II) and Methylviologen Moieties in wt-
Conjugated Hybrid Systems 1323

Michael addition vs. carbene process

— Catalyst Effects on Reactions of o,-Unsatu-
rated Ketones and Esters with Haloforms
under Phase-Transfer Catalysis 583

Michael addition of Si groups

— Direct Michael-Type Addition of Si-Groups
to o,B-Unsaturated 3-Aryl-Substituted
Enones with R3SiCl/Bu,Cu(CN)Li, 2439

Michaelis-Arbuzov reaction

— Complexes Containing Metallabis(dial-
kylphosphito) Units, V1. - Synthesis and
Complex-Forming Properties of the Organo-
metallic Chelating Ligand
{CsMesRhI[P(O)(OMe),], ) 1005

Microwave irradiation

— Microwave-Induced Reactions of Organic
Substrates in the Cage of Zeolites 1591

Mimoun complex

— Transition Metal Catalyzed Oxidations, 3. -
Reaction of 4-Hydroxy|2.2]paracyclophane
with the Mimoun Molybdenum Oxodiper-
oxo Complex [Mo(0,),0] - Py - HMPT
1729

Molecular mechanics

— Cyclophanes, XXXV. - DNMR, Molecular
Mechanics, and Crystal Structures of 2,11-
Dithia[3.3]Jorthometacyclophane and 2,11-
Dithia[3.3]orthoparacyclophane 2381

Molecular recognition

- Artificial Molecular Anion Hosts. Synthesis
of a Chiral Bicyclic Guanidinium Salt Serv-
ing as a Functionalized Anchor Group for
Oxo Anions 907

Molecular tweezers

— Preorganized Bis-ethynes: Molecular nt-
Tweezers? 1097

Molybdenum complexes

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

— Transition-Metal-Substituted Acylphos-
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phanes and Phosphaalkenes, XIV. - Transi-
tion-Metal Sulfur Ylide Complexes,
XXVIIL - Reactivity of Phosphaalkenyl and
Phosphavinylidene Complexes of Molybde-
num and Tungsten towards the Sulfur Ylide
Me,S(0)=CH,. 739

— Disproportionation of Sulfur Dioxide by the
Molybdenum(0Q) Complex trans-
[(dppe);Mo(N,),]. Molecular Structure of
trans-[(dppe),Mo(S)0]-SO,-H,804 979

— Molybdenum Complexes with Highly Alky-
lated Cyclopentadienyl Ligands 2311

Naphthalenophane

— Preorganized Bis-ethynes: Molecular nt-
Tweezers? 1097

Nef reaction

— 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

Nenitzescu systems

— New Dienophiles and Dienes, II. - On the
Addition of Cyanoacetylene to [2.2]Paracy-
clophane 2015

Network, two-dimensional

— Heavy Metal n-Complexes, V. - The Layer
Polymer {([C4HsSnC1][GaClyl)y}yy 1233

Neutron diffraction

— Metal Alkyl and Aryl Compounds, 40 . -
Structure Refinement of Methy! Lithium by
Neutron Diffraction of (LiCD;), at 1.5 and
290K 79

— Metal Alkyl and Aryl Compounds, 44. -
Preparation and Structure of Methylsodium.
Structure Determination using NaCD; Pow-
ders at 1.5 and 300 K by Neutron and Syn-
chrotron Radiation Diffraction 1629

Nickel(0)

— On the Lewis Acidity of Nickel(0), XII. - Di-
methylaluminium Hydride Complexes of
Nickel(0) 1267

Nickel complexes

— 7-(Trifluoromethyl)-1 14,314,5X4-lrithia—
2,4,6,8,9-pentaazabicyclo[3.3.1]nona-
1(9),2,3,5,7-pentaene as Ligand in Coordina-
tion Chemistry 29

— Reduction of (Cyclobutadiene)(cyclopenta-
dienyl)- and (1,5-Cyclooctadiene)(cyclopen-
tadienyl)nickel Cations 227

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

— Complexes Containing Metallabis(dial-
kylphosphito) Units, VI. - Synthesis and
Complex-Forming Properties of the Organo-
metallic Chelating Ligand
{CsMesRhI[P(O)(OMe),],} 1005

Nickelapnicogencubanes

— Nickelapnicogencubanes 471

Niobium complexes

— Syntheses and Structures of New 2,2’-Bipy-
ridine Complexes of Niobium, Molybde-
num, Tungsten, and Rhenium in High Oxida-
tion States 271

Nitrenium

— Diphosphinonitrenium and -phosphenium
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Cations, Jahn-Teller Distorted Allyl Sys-
tems 971

Nitrido complexes

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

Nitrile anions

— Acylation of N-(Trimethylsily)ketenimines:
N-Acylketenimines and o-Cyano Ketones
2339

Nitrilium salts

— The Reaction of Nitrilium Salts with Pri-
mary, Secondary, and Tertiary Carboxa-
mides 1537

aci-Nitro compounds

— 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

Nitrogen base-organoboron adducts

— Nitrogen Base-Dialkyl-1,2,4,3,5-triselenadi-
borolanes 707

Nitrogen inversion

— ©-Push-Pull Substitution in Iminophos-
phines, a Theoretical Study 1653

Nitrogen iodine chemistry

— Synthesis and Characterization of (Iodo-
cyano)iodonium Hexafluoroarsenate,
[ICNI"[AsFg] 1343

Nitrones

- Nitroxides (Aminyl Oxides), 43. - The Effect
of Structural Features upon the Dimerization
of Vinyl Nitroxides Substituted in B-Position
by Cyclic Acyl Groups 513

— Intramolecular Cycloaddition of Nitrones
1999

Nitroso alkene cycloaddition

~ On the Mcchanism of Diels-Alder Reactions
of Nitroso Alkenes: exo/endo Selectivity,
Stereospecificity, E/Z Selectivity, and
Relative Reactivity of Various Olefins 2403

Nitroxides, dimerization of

— Nitroxides (Aminyl Oxides), 43. - The Effect
of Structural Features upon the Dimerization
of Vinyl Nitroxides Substituted in B-Position
by Cyclic Acyl Groups 513

NMR, "3c, configurational assignment of
carbinols by

— syn/anti-Configurational Assingments of sec-
Butylcarbinols Based on BC.NMR Spectra

NMR(), 3p 119

— Silylating and Desilylating Experiments with
Sterically Hindered Stannyl Phosphanes
1833

— A Novel PH-Functional Diphosphadistanne-
tane: ({Bu,SnPH), 1837

NMR, 7’Se

— Bis[tris(trimethylsilyl)methyl] Diselenide:
An Unusual Diselenide with Sterically En-
forced trans-C,;, Conformation 2325

Noe’s reagent

— Chiral Recognition of Diastereomeric Esters
and Acetals by EPR and NMR Investiga-
tions 1679

Norbornanes

- Preparation of Dimethyl 7-Oxobicy-
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clo[2.2.1]heptane-exo-2,exo-3-dicarboxylate.
An Easy Route to Functionalized Norbor-
nane Derivatives and Cage Compounds
1715

Nucleoside and nucleotide adducts of
4-methylaniline

~ 'H- and "*C-NMR-Conformational Analysis
and Minimal-Potential-Energy Calculations
with Deoxyguanosine, Guanosine and 5°-
Guanosinemonophosphate Adducts of the
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1707
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Octalone derivatives

~ Stereoselectivity of Intramolecular Diels-
Alder Reactions of 1,7,9-Decatrien-3-ones to
Octalone Derivatives 363

Olefine activation

— Metal Ions Control the Competition between
- and y-Hydrogen Transfer in the Gener-
ation of Propene from 1,7-Octadiene in the
Gas Phase 1583

Oligomerizations

— Alkynes and Cumulenes XXI. - On Some
New Oligomers of Allene 1169

— Reactions of u3-Bridging Alkyne Ligands on
Heterometallic Clusters 1607

Oligophosphaalkanes

— Linear Oligophosphaalkanes, XXIV. - Syn-
theses and Structural Characterisation of Cug
Complexes with Electron-Deficient Phosphi-
do Bridges 653

Orbital interaction, n-CC-n-CO

~ Acid-Catalyzed Rearrangement of Tetracy-
cl0[6.3.0.0.*'".0>Jundec-6-en-3-one 299

Organoantimony compounds

- m-Complexes of p-Block Elements: Planar
Dihydroanthracene in a Menshutkin Com-
plex. Crystal Structure of Br3Sb -
C6H4(CH2)2C6H4 - SbB]':; 19

Organoarsenic compounds

— Synthesis and Characterization of Novel Ha-
logeno(methyl)arsenic(V) Cations:
[(CH3),Asl,]" [AsFg|, [CH3AsI3]" [AsF],
and [(CH;),AsF,]" [AsFg] 1657

Organoboron-silicon heterocycles

— Organosubstituted Potassium 2,5-Dihydro-
1,2,5-oxasilaboratolates from cis-2-Boryl-1-
silylalkenes with Potassium Hydroxide
1253

Organocuprates

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

Organolanthanides

~ Organometallic Compounds of the Lan-
thanides, 57. - Pyrrolyl Complexes of
Yttrium and Lutetium. Molecular Structure
of Dicyclopentadienyl(2,5-dimethylpyrro-
lyl)(tetrahydrofuran)lutetium(IIl) 1331
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— Orotate Complexes. - Synthesis and Crystal
Structure of Lithium Orotate(-I) Monohy-
drate and Magnesium Bis[orotate(-I)] Octa-
hydrate 2267

Osmium complexes

— Synthesis and Reactions of Hydrido(oxime),
Hydrido(oximato) and Alkenyl{oximato)
Complexes of Ruthenium and Osmium 697

1-Oxa-2-magnesiacyclohexane
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— Active Magnesium from Catalytically Pre-
pared Magnesium Hydride or from Magne-
sium Anthracene and its Uses in the Syn-
thesis 1517

1,2-Oxaboretane derivative

— Contributions to the Chemistry of Boron,
203. - Reactions of some Non-Metallic Ele-
ments with 9-Fluorenyldene(2,2,6,6-tetra-
methylpiperidino)borane 963

Oxacyclooctynes

— 1-Oxa-3-cyclooctyne 1411

1.3,4-Oxadiazin-6-ones

~ Cycloadditions of 1,3,4-Oxadiazin-6-ones
(4,5-Diaza-o.-pyrones), 9. - Methyl 6-Oxo-5-
phenyl-1,3,4-oxadiazin-2-carboxylate - Syn-
thesis and Reactions with Norbomene, Nor-
bornadiene, Cyclopropenes, Cyclobutene,
and Benzvalene 2031

1,4-Oxathiino[2,3-b]pyridines

- 1,4-Dioxino[2,3-b]pyridines and 1,4-Oxa-
thiino{2,3-b]pyridines 2453

1,3,2-Oxazaborolidin-5-one derivatives

— Contributions to the Chemistry of Boron,
202. - Borylation of Amino Acids by an
Amino-imino-borane 953

1,2-Oxazepines, 2,5,6,7-tetrahydro-

— Nitroxides (Aminyl Oxides), 43. - The Effect
of Structural Features upon the Dimerization
of Vinyl Nitroxides Substituted in B-Position
by Cyclic Acyl Groups 513

1,2-Oxazines

— On the Mechanism of Diels-Alder Reactions
of Nitroso Alkenes: exo/endo Selectivity,
Stereospecificity, E/Z Selectivity, and
Relative Reactivity of Various Olefins 2403

1,3-Oxazino{4,3-g)isoquinoline

— Synthesis and Stereochemistry of Stereo-
isomeric 1,3-Oxazino- and 1,3-Thiazino[4,3-
alisoquinolines 803

Oxazoles

— Geminal Vinyl Diazides, IX. - Oxazoles
from Methyl 3,3-Diazido-2-cyanocrylate and
Amines 115

— v-Triazolines, XXX. - Reaction of 5-Amino-
4,5-dihydro-4-methylene-1,2,3-triazoles
with 2,4-Diaryl-5(4H)-oxazolon-4-yl Radi-
cals 217

Oxetane

~ a-Methylene B-S-Thiolactones: Synthesis of
a New Heterocycle by Sulfurization of an o-
Methylene B-Lactone and Its Structure

1449

Oxidative addition of SO

— Disproportionation of Sulfur Dioxide by the
Molybdenum(0) Complex trans-
[(dppe);Mo(N,),]. Molecular Structure of
trans-[(dppe),Mo(5)0]-SO,-H,80, 979

P-Oxides

— Compounds Involving the 1,3-Dimethyl-

1,3,2-diazaphosphetidin-4-one Framework:
Synthesis of 1,3-Dimethyl-1,3,2-diazaphos-
phetidin-4-one 2-Oxide Derivatives 1307

Oximato ligands, bidentate

— Synthesis and Reactions of Hydrido(oxime),
Hydrido(oximato) and Alkenyl(oximato)
Complexes of Ruthenium and Osmium 697

Oxime complexes

— A Novel vic-Dioxime with Crown Ether
Moieties 1479

Oxiranes
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— Bifunctional Catalysis of the Reaction of Car-
bon Dioxide with Oxiranes 277

B-Oxo esters

— Synthesis of $-Oxo Esters from Silyl Enol
Ethers and Dichlorobis(phenoxy)methane
1571

Y¥-Oxoisocyanide complexes

— Pseudohalogeno Metal Compounds, LXXIII. -
¥-Oxoisocyanide Complexes of Iron(II), Ru-
thenium(lI), Palladium(II), and Platinum(II)
from Cyano Complexes and o,B-Unsatu-
rated Carbonyl Compounds in the Presence
of Et,O-HBF,. Crystal Structure of cis-
(phen),Fe[CNC(CH;3),CH,C(O)CH=
C(CH;),],2*(BFy), 439

¥-Oxoketenes

— Cycloadditions of 1,3,4-Oxadiazin-6-ones
(4,5-Diaza-o.-pyrones), 9. - Methyl 6-Oxo-5-
phenyl-1,3,4-oxadiazin-2-carboxylate - Syn-
thesis and Reactions with Norbornene, Nor-
bornadiene, Cyclopropenes, Cyclobutene,
and Benzvalene 2031

Oxyallyl cations

— Synthesis and Reactions of Novel Tricy-
clof4.3.1. 12‘5]undcc-3-en- 10-ones 2131,
2460

Oxygen tripod ligand

— Alkene, Alkyne, Isonitrile, and Carbonyl
Complexes of Copper(l) and Silver(I) with
Tris-Chelating Oxygen Ligands 2233

Ozonization

— Preparation of Dimethyl 7-Oxobicy-
clo[2.2.1]heptane-exo-2,exo-3-dicarboxylate.
An Easy Route to Functionalized Norbor-
nane Derivatives and Cage Compounds
1715

Ozonolysis

— Ozonolyses of Olefins with Chloro Substit-
uents in Vinylic Positions on Polyethylene
391

Palladium complexes

- Pseudohalogeno Metal Compounds, LXXIIL. -
Y-Oxoisocyanide Complexes of Iron(Il), Ru-
thenium(lI), Palladium(II), and Platinum(II)
from Cyano Complexes and o,B-Unsatu-
rated Carbonyl Compounds in the Presence
of Et;O-HBF,. Crystal Structure of cis-
(phen),Fe[CNC(CH;),CH,C(O)CH=
C(CHy),),™ (BFy ), 439

— B-Hydroxydithiocinnamic Acid as Ligand.
Palladium(II) and Platinum(II) Complexes
of 2-Benzoyl-1,1-ethenedithiolate. Crystal
Structure Analysis of cis-{(PhsP),Pt[S,C =
CHC(O)CgHs]} 1339

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

[3.3]Paracyclophane

— Conformational Analysis of [3.3]Paracyclo-
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— Transition Metal Catalyzed Oxidations, 3. -
Reaction of 4-Hydroxy[2.2]paracyclophane
with the Mimoun Molybdenum Oxodiper-
oxo Complex [Mo(0,),0] - Py - HMPT
1729
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2485

XXVII. - Chromatographic Separation of the
Enantiomeric 3,6-Heptanophthalides. - A
Contribution to the Problem of the Absolute
Configuration of [n]Paracyclophanecarbox-
ylic Acids 1437

[2.2]Paracyclophanes, functionalized

— Planar Chiral Systems, 1. - Optical Resolu-
tion of [2.2]Paracyclophanes by High-Perfor-
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dimethylphenylcarbamates of Cellulose and
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— Regio- and Stereoselective Photocycloaddi-
tion Reactions of Aromatic Aldehydes to
Furan and 2,3-Dihydrofuran 357
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— Acid-Catalyzed Rearrangement of Tetracy-
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PE spectroscopy

— Strong P-P Interactions in Tetraphosphacu-
banes. A PE-Spectroscopic Investigation
757

— Gas-Phase Thermolysis of 4-Substituted 3,5-
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Studied by Photoelectron Spectroscopy and
Flash Vacuum Pyrolysis 1161
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gands 3
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— SFs-Substituted Ketenes 2187

Pentafulvene, derivatives

— Synthesis and Properties of Vinylogous 6-
(Cyclopentadienyl)pentafulvenes 1421

Pentamacrocyclic compounds

— Pentamacrocyclic Tris-Crown Hosts. -
Selective Binding of Cationic, Anionic, and
Neutral Guest Compounds 859
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XLIV. - Chiral Pentamethine Cyanine Dyes
and Heterocycles from Derivatives of (S)-
(+)-2-sec-Butylmalonaldehyde 2023

(Pentamethylcyclopentadienyl)cobalt

— Reactions of (Pentamethylcyclopentadi-
enyl)bis(trifluoromethyl isocyanide)cobalt
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Pentamethylcyclopentadienyl transition metal
halides

— Oxidative Addition of Halogenopentamethyl-
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Simple Method for the Synthesis of (nj-Pen—
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Perfluoro effect

— Reactive E=C(p-p)r-Systems, XXIIL - Unex-
pected Isomerization of Perfluoroisopropyli-
denephosphane F3CP=C(CF3), to the Perflu-
oroisopropenylphosphane

Perfluorophosphaalkenes

— Reactive E=C(p-p)n-Systems, XXIII. - Unex-
pected Isomerization of Perfluoroisopropyli-
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Phanes

— New Watersoluble Macrobicyclic Cavities
375

— Pentamacrocyclic Tris-Crown Hosts. - Selec-
tive Binding of Cationic, Anionic, and Neu-
tral Guest Compounds 859

— Wittig Synthesis and X-Ray Structure of a
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Phase-transfer catalysis

— Catalyst Effects on Reactions of o,3-Unsatu-
rated Ketones and Esters with Haloforms
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— Linear Ologophosphaalkanes, XXV. - Syn-
thesis of PhyP-CH,-PH, and (Ph,P-CH,),PH
by Phosphinomethylation of PH3 with Phase-
Transfer Catalysis 995
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stereoselective Syntheses of Bicy-
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Phenacetin, analog of the ultimate carcinogen

— N-Aryl-O-(ci-aminoacyl)hydroxylamines:
Model Reactions with Deoxyguanosine, Gua-
nosine and 5’-Guanosinemonophosphate for
the Activation of Monocyclic Aromatic
Amines (e.g. Phenacetin) into Ultimate Car-
cinogens 1699

9,10-Phenanthrenocyaninatoiron(II)

— 9,10-Phenanthrenocyaninatoiron(Il) (PhcFe)
and Axially Coordinated Isocyanide Com-
plexes 1105

1,10-Phenanthroline

— Concave Reagents, 5. - Bimacrocyclic 1,10-
Phenanthroline Cyclophanes 643

Phenoxathiine

— Structure of NN’ -(Phenoxathiine-4,6-dicar-
bonyl)bis(proline methyl ester) - Conforma-
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ing to Semiempirical Methods 1579

Phenoxides, 2,4,6-tris(trifluormethyl)-

— Reactions of 2,4,6-Tris(trifluoromethyl)phe-
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Na, Mg, Ca, Ba, Ge, Sn) and Transition (Ti,
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— Chiral Recognition of Diastereomeric Esters
and Acetals by EPR and NMR Investiga-
tions 1679
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— Phenylazo-Substituted Triphenyimethylium
Systems 2207

Phenylallyl cations

— Free 1-Phenylallyl Cations in the Aromatisa-
tion of Dihydronaphthalenes by Triphe-
nylmethyl Tetrafluoroborate 2373
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— Aza-enamines, VIIL. - Electrophilic Substitu-
tion Reactions at the Azomethine C-Atom of
Aldehyde Dialkylhydrazones: Vilsmeier For-
mylation and Consecutive Reactions 2039
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- nz—terl—Bulylphosphaacetylene Complexes
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Phosphaalkenes, fluoro-

— Reactive E = C(p-p)n-Systems, XX VI. - Fa-
cile Synthesis of Phosphaalkenes of the
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Type HP = C(F)NR; and the Phosphaalkyne
P=C-N(iPr); 2317

Phosphaalkynes

— Phosphorus Compounds with Unusual Coor-
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Phosphinines from 5,5-Dimethoxycyclopen-
tadienes and a Kinetically Stabilized Phos-
phaalkyne 935
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cile Synthesis of Phosphaalkenes of the
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- Transition-Metal-Substituted Acylphos-
phines and Phosphaalkenes, XII. - Transi-
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Cations, Jahn-Teller Distorted Allyl Sys-
tems 971
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— Cyclic Sodium and Potassium (Fluoros-
ilyl)phosphides - Syntheses and Crystal
Structure 71

— Preparation of a Four-Membered Indium-
Phosphorus Ring with a Hydrogen Atorn
Bound to Phosphorus. - Crystal Structure of
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— Linear Oligophosphaalkanes, XXIV. - Syn-
theses and Structural Characterisation of Cug
Complexes with Electron-Deficient Phosphi-
do Bridges 653
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— Transition-Metal-Substituted Acylphos-
phanes and Phosphaalkenes, XIV. - Transi-
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847
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Complexes 2255

— Reactive E = C(p-p)n-Systems, XXVI. - Fa-
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A’-Phosphinines
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phaalkyne 935
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— Contributions to the Chemistry of Boron,
205. - Formation of Phosphinoborane Rings.
A Reinvestigation of the Reaction of
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Transfer Catalysis 995
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thesis of Benzyl- and Phenylphosphonates
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7»4—Phosphorus(V) compounds
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in 7»4P(V) Compounds. - Phosphorus(V)
Derivatives of N,N,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
[(Me3SiCH,),InPH/Bu], 2335

Phosphorus-indium bond

— Preparation of a Four-Membered Indium-
Phosphorus Ring with a Hydrogen Atom
Bound to Phosphorus. - Crystal Structure of
[(Me3SiCH,),InPHrBul, 2335
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and cycloadditions

— Radical Ions and Photochemical Charge
Transfer Phenomena, 28. - 1,1°-Binaph-
thalene-2,2’-dicarbonitrile in Photochemi-
cally Sensitized Enantiodifferentiating
Isomerizations 2457

Photochemistry

- Light-Induced Conversion of 4,6,7,8-Tetra-
hydro-2H-benzopyran-2,5(3H)-diones into
3,5,6,7-Tetrahydrobenzofuran-4(2H)-ones in
Methanol 101

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

— Photochemical Dehydrogenation, Ring Con-
traction, and Ring Expansion of Hydroge-
nated Derivatives of Benzoxazino-benzoxa-
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thiazole 1149

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

— CsS; (1,2,3,4-Pentatetraene-1,5-dithione), a
New Sulfide of Carbon 1753

Photoisomerization
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enes 1397

— A Macrocyclic 2,19-Dioxo[3.3](3,3")azoben-
zolophane by Transition-Metal Carbonyl
Complex-Mediated CO Insertion and Cycli-
zation 1749

Photolysis
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4,5-dihydro-5-imino-1H-1,2,3-triazoles. -
Regio- and Diastereoselective Formation of
(Z)-Aziridinimines 2195
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— Radical Ions and Photochemical Charge
Transfer Phenomena, 28. - 1,1°-Binaph-
thalene-2,2’-dicarbonitrile in Photochemi-
cally Sensitized Enantiodifferentiating
Isomerizations 2457

Platinum complexes
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— Pseudohalogeno Metal Compounds,
LXXIIL - y-Oxoisocyanide Complexes of
Iron(II), Ruthenium(II), Palladium(II), and
Platinum(II) from Cyano Complexes and
o, B-Unsaturated Carbonyl Compounds in
the Presence of Et,O-HBF,. Crystal Struc-
ture of cis-(phen),Fe[CNC(CH3),CH,C-
(O)CH=C(CHy),],”(BE, ), 439

— Synthesis and Antitumor Activity of Pt(IT)
Complexes of Benzyi-1,2-diaminoethane Li-
gands 1029, 1485

— Transformation of a Platinum Carbonyl into
a Platinum Carbene Moiety by Reaction
with (T]A-Butadienc)zirconocene 1327

— B-Hydroxydithiocinnamic Acid as Ligand.
Palladium(II) and Platinum(II) Complexes
of 2-Benzoyl-1,1-ethenedithiolate. Crystal
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CHC(O)CgHs]) 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

Polycarbon disulfides

- CsS; (1,2,3,4-Pentatetraene-1,5-dithione), a
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— The Laboratory Generation of Potentially In-
terstellar Cumulenes S(C,)S (n=2 - 6) and
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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 meso-Arylporphyrins, Precur-
sors for the Synthesis of Oligoporphyrinyls
1353
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LVILI. - Synthesis, Spectra, and Structure of
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Sextett Rearrangements as Solvent Polarity Probes

The rate constant of the Chapman variant of the Beckmann
rearrangement is used as a solvent polarity probe and is

mainly influenced by the polarizability of the solvent. Anal-
ogies to Sy reaction are discussed.

Die von Winstein und Grunwald " entwickelte empirische Y-Sol-
vensspolarititsskala basiert auf der Solvens-Abhéngigkeit der Ge-
schwindigkeitskonstante einer chemischen Reaktion — der Solvo-
lysereaktion von tert-Butylchlorid (Ubersicht Lit.2¥). Dieses MeB-
prinzip lieferte eine fir praktische Probleme zundchst sehr
erfolgreiche Polaritdtsskala. Es erwies sich aber im Nachhinein als
problematisch, da es auf Medien groBler Polaritdt beschriankt ist
und zudem Unsicherheiten durch das Auftreten verschiedener lo-
nenpaare, Reversibilitdt der Einzelschritte und zum Teil eine spe-
zifische Solvatation des sich bildenden Kations und Anions auf-
weist. Dies fiihrte schlieflich zur Bevorzugung sekundérer Polari-
titsskalen auf spektroskopischer Basis?. Eine breit anwendbare und
unproblematische Polaritdtsskala auf der Basis einer chemischen
Reaktion wire eine wertvolle Ergdnzung der bereits vorhandencn
Skalen. Die Bersonsche w-Skala®, die auf der Lésungsmittelabhiin-
gigkeit einer Diels-Alder-Reaktion beruht, erfiillt dies nur bedingt,
da sie zum ¢inen als bimolekulare Reaktion prinzipiell stéranfallig
gegen Aggregationsphinomene® ist und zum anderen bei ihr im
geschwindigkeitsbestimmenden Schritt keine Ionisation erfolgt.

Die Geschwindigkeitskonstante der Beckmann-Umlagerung® ist
stark solvensabhingig und soll hier als Polarititsmal3 verwendet
werden, weil sie sich als MeBsonde besonders eignet. Von der Beck-
mann-Umlagerung ist der Mechanismus der Chapman-Variante”,
die Umlagerung von Ketoxim-pikraten, eingehend untersucht wor-
den®~'9. Fiir anti-Methylketoxim-pikrate, die synthetisch gut zu-
génglich sind"*~' folgt die Reaktion dem Weg nach Gl. (1).

+
R R
| 69 .
CHy-C=N —> |CH3—CE=R | —>
Ox 69 5x
0
® 0
CHy=C=N-R —> CHs—C=N-R —> CHz—C-N-R (1)
Oox OX X

X = 2,4,6—Trinitrophenyl

Der geschwindigkeitsbestimmende Schritt der Reaktion ist die
Wanderung des Restes R unter Bildung eines Nitrilium-Ions'®. Als
schnelle Folgereaktionen schlieBen sich die Rekombination des ge-
bildeten Ionenpaars und schlieBlich die Bildung des N-Pikrylacet-
amids an.
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Wir halten die Geschwindigkeitskonstante der Chapman-Vari-
ante der Beckmann-Umlagerung als Solvenspolarititssonde fir be-
sonders geeignet, die auch von Fischer'® zur Untersuchung von
Solvens-Effekten bereits verwendet wurde, da nach den bisherigen
Kenntnissen der geschwindigkeitsbestimmende Schritt der Reak-
tion, die Ionisation, irreversibel erfolgt (vgl. Lit.*'™). Hierfiir spricht
auch die starke negative Reaktionsenthalpie von ca. —80 kcal/
mol'®, die bei einer Aktivierungsenthalpie von ca. 30 kcal/mol '*'¥
fir die Alkyl-Wanderung einen reversiblen Schritt nicht zulassen
sollte. Ein weiterer Vorteil ist die raumliche Trennung zwischen der
wandernden Gruppe R, die im Ubergangszustand einen groBen Teil
der entstehenden positiven Partialladung triigt'¥, und der Abgangs-
gruppe ©OX. Spezifische Solvatationen des entstehenden lonen-
paars sollten damit weniger wahrscheinlich werden. SchlieBlich ist
noch der groBe molare Extinktionskoeffizient der Pikrate wichtig,
der eine prizise UV-spektroskopische Messung der Konzentration
auch bei starker Verdiinnung zuldBt, wodurch das zu untersu-
chende Medium nur wenig gestort wird.

Als wandernde Gruppen R kommen Alkyl- oder Aryl-Reste in
Frage. Bei Aryl-Resten besteht grundsitzlich die Méoglichkeit der
Bildung von n-Komplexen. Um diese mogliche Komplikation aus-
zuschlieBen, bevorzugen wir Alkyl-Reste. Eine schliellich noch
denkbare spezifische Riickseitensolvatation von R wird durch die
Verwendung solcher Briickenkopfreste unméglich gemacht, bei de-
nen dieser Bereich abgeschirmt ist. Als Briickenkopfreste R werden
die Strukturen 1—4 eingesetzt. Uber einen Vergleich der Solvens-
effekte bei diesen strukturell sehr unterschiedlichen Substraten las-
sen sich spezifische Solvatationen erkennen und ausschlieBen.

& a B A

Als zu untersuchende Lésungsmittel werden Methanol (1), Etha-
nol (2), 1-Butanol (3), DMSO (4), DMF (5), CH,Cl, (6), CHCI; (7)
und THF (8) verwendet, die sich in der Art ihres Solvatationsver-
mdgens stark unterscheiden>®?®. Die Methylketoxim-pikrate mit
den Resten 1—4 lagern in diesen Losungsmitteln nach 1. Ordnung
um (in THF bis ca. 63% Umsatz). Die Geschwindigkeitskonstanten
der Reaktionen sind in Tab. 1 angegeben. Ein Vergleich der Werte
liefert zunachst das wichtige Ergebnis, dal bei allen verwendeten
Solvenzien die Verhiltnisse der Geschwindigkeitskonstanten bei
den Resten 1—4 etwa gleich sind — dies spiegelt sich auch in Abb.

0009 — 2940/90/0202 —0407 $ 02.50/0



408

1 (oben) wieder. Hieraus mul3 geschlossen werden, daf} spezifische
Solvatationen der verschiedenen Strukturen nur klein sein konnen
und daB mit der MeBmethode im wesentlichen die globalen Sol-
venseffekte erfaBBt werden. Stirkere Abweichungen werden lediglich
bei den Losungsmitteln CH,Cl, und CHCI; beobachtet.

~

-441g k

L.

T T 1

40 50 60
ET (3D
Abb. 1. (oben): Lineare Korrelation zwischen lg & von 3 und Ig &
von 1 (W), 2 (@) und 4 (A) in verschiedenen reinen Losungsmitteln
(Numerierung siehe Tab. 1); (unten): lineare Korrelation zwischen
den Ig k-Werten der Beckmann/Chapman-Umlagerung von 3 in
Tab. 1 und den E(30)-Werten nach Dimroth und Reichardt. — A:
Alkohole [lg & = 9.09-Ex(30) — 94, r = 0994]. @: sonstige
Losungsmittel [1g & = 0.21- E¢(30) — 13.3, r = 0.990]

Vergleicht man von Tab. 1 ausgehend die Ig k-Werte mit den
E1(30)-Solvens-Polarititswerten nach Dimroth und Reichardt>"*?,
so findet man, wie in Abb. 1 (unten) dargestellt, zwei lineare Kor-
relationen — eine fiir Alkohole und eine fiir die iibrigen Lésungs-
mittel (fir die Korrelation sind die gemessenen E(30)-Werte der
verwendeten Losungsmittelchargen aufgetragen). Es fillt insbeson-
dere auf, dal die Umlagerung in DMF und DMSO [Nr. (4) und
(5)] sehr schnell erfolgt. In vorangegangenen Arbeiten'®?" wurde
gezeigt, daB3 diese Losungsmittel {iber ihre besonders groBe mikro-
skopische Polarisierbarkeit solvatisierend wirken. Ein brauchbares
MaB fiir diese Effekte ist die xr-Skala nach Brooker**, die ebenfalls
linear mit Ig k korreliert.

Damit ist offensichtlich, daf3 eine Solvatation iiber die Polari-
sierbarkeit des Losungsmittels einen wichtigen Beitrag bei der Sex-
tettumlagerung liefert. Andererseits sind aber auch Orientierungs-
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phinomene der Solvenzien wichtig, wie dies von der linearen Kor-
relation mit der E{30)-Skala widergespiegelt wird. Die letzteren
Effekte nehmen aber bei Solvolysereaktionen eine zentrale Stellung
ein — vgl. z. B. die verhéltnisméaBig gute Korrelation zwischen den
E-(30)- und Y-Werten?. Wir sind der Meinung, daB diese Unter-
schiede auf der unterschiedlichen Ladungsverteilung in den beiden
Systemen beruhen. Bei den Solvolyserecaktionen entsteht eine
punktférmige Ladung — das Carbenium-lon (hierbei muB aller-
dings auch noch die Solvatation des Edukts beriicksichtigt wer-
den?), das gut durch eine Umorientierung des Losungsmittels und
auch speziell von den Wasserstoff-Briickenassoziaten der Alkohole
solvatisiert werden kann. Bei der Beckmann/Chapman-Umlage-
rung sind dagegen die entstehenden Ladungen iiber viele Atome
verteilt. Eine Orientierung des Losungsmittels und der Wasserstoff-
Briickenassoziate konnen sich bei der geringen Ladungsdichte viel
weniger auswirken — daher die zweite, versetzte Gerade fir Al-
kohole mit einer geringeren Steigung —, stark dagegen wirkt sich
die Polarisierbarkeit des Lésungsmittels aus. Dies kann auch bei
anderen Reaktionen, z. B. nucleophilen Substitutionen, von Bedeu-
tung sein und konnte auch die starke Reaktionsbeschleunigung?®
erkliren, die in einigen Féllen auftritt, wenn auch nur kleine Anteile
DMSO den polar-protischen Lésungsmitteln zugesetzt werden.

SchlieBlich ist zu fragen, ob der reaktionsbeschleunigende Effekt
von DMSO und DMF nicht etwa auf einer Komplexbildung be-
ruhen kénnte. Um dies auszuschlieBen, wurde die Geschwindigkeit
der Umlagerung des Oxim-pikrats mit R = 4 im bindren Gemisch
CH,Cl,/DMSO als Funktion von dessen Zusammensetzung unter-
sucht. Es konnte dabei gezeigt werden, daB lg k& quantitativ von
der Zwei-Parameter-Gl. (2) beschrieben wird, die allgemein fiir die
Polaritdt bindrer Gemische als Funktion ihrer Zusammensetzung
gllt 19,27)-

1g% = Ep-In(cy/c* +1) )

¢p in Gl. (2) ist die molare Konzentration der stirker polaren
Komponente, hier DMSO, Ig k gilt fir das Gemisch und lg &° fir
die reine, weniger polare Komponente, hier CH,Cl,. E;; und ¢* sind
dic Parameter der Gleichung.

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

0.9 1g k/k®

pd
®
0. 7 | /
.
o *
0.5S4 /
/.
°
0. 31
r'yd
0. 14
0
%o
-0.1 T T T T )
0 0.2 0. 4 0.6 0.8 1
In (cp/8.1 + 1)

Abb. 2. Lineare Beziehung zwischen lg (k/k°) und In {cy/c* + 1)
nach Gl. (2) fiir das Gemisch CH,Cl,/DMSO (Oxim-pikrat mit
R = 4)
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Die lineare Beziehung (Ep = 0.863 kcal-mol™!, ¢* = 9.73
mol 17", r = 0.991 bei 14 MeBwerten) belegt, daB eine normale
Solvatation durch das DMSO erfolgt. Der c*-Wert, der die Wech-
selwirkung der stiarker polaren Komponente widerspiegelt, liegt im
mittleren bis groBen Bereich (vgl. Lit.'”). — Dies spricht ebenfalls
fiir ein normales Solvatationsverhalten von DMSO.

Tab. 1. Solvensabhingigkeit der Reaktionsgeschwindigkeit (k- 10’
[s~']) von Methylketoxim-pikraten bei 25°C

Rest R
1-Bicyclo-  1-Bicyclo- 1-Ada- 1-Bicyclo-
[2.2.2]Joctyl [3.2.1]octyl mantyl  [3.2.2]nonyl
Solvens (1) (2) 3) )
Methanol (1) 352 67.5 338 397
Ethanol (2) 134 28.3 178 210
1-Butanol (3) 9.03 17.5 106 131
DMSO (4) 126 322 1830 2080
DMF (5) 65.3 128 750 878
CH,Cl, (6) 11.9 24.7 337 313
CHCl; (7) 4.67 10.0 117 120
THF (8) 4.05 5.15 29.5 36.8

Experimenteller Teil

Die verwendeten Oxim-pikrate wurden nach Literaturangaben
hergestellt'*'¥. Die Umlagerung der Pikrate wurde UV-spektro-
skopisch 39 bei 25°C verfolgt (Spektrometer LAMBDA 3 von Per-
kin-Elmer) und gehorchte streng dem Zeitgesetz 1. Ordnung. Sie
wurde routineméBig bis zu Umsitzen von 85% verfolgt. In THF
wurden die MeBwerte bis zu einem Umsatz von 63% verwendet,
da bei hoherem Umsatz Abweichungen von der 1. Ordnung auf-
traten. Die Bestimmung der Geschwindigkeitskonstanten beruht
auf 2 bis 3 MeBreihen zu je 10 bis 15 MeBpunkten. Die Genauigkeit
der Geschwindigkeitskonstanten betrigt typisch 2%.
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