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400 Index 

Ambident nucleophiles, 97 
Amides 

from Beckmann, 123 
Hofmann reaction, 49, 122 
hydrolysis, 239,245, 388 
reduction, 214 

Amidines 
basicity, 69 
formation, 244 

Aminoazo comps, 148 
Anionic polymerisation, 200,226 
Antarafacial shifts, 353 
Anthracene, 17 

photodimer, 337 
transannular peroxide, 331 

Anti-bonding orbitals, 6, 292 
Anti-knock agents, 305 
Anti-Markownikov addition, 317 
Anti-oxidants, 330 
Antiperiplanar conformation, 118,253 
Arenium ions, 131 
Arenonium ions, 131 
Arndt-Eistert reaction, 119 
Aromaticity, l4  

cycloheptatrienyl cation, 18, 104, 106 
cyclopentadienyl anion, 18, 275 
cyclopropenyl cation, 18, 106 
n.m.r. spectrum and, 18 
requirements for, 17 

Aromatic substitution, 41 
electrophilic, 130-167 
internal, 334, 381 
nucleophilic, 167-177 
radical, 331-335 

Arrhenius equation, 38 
Arrows 

curved, l9 
double-headed, 19 

Arylation, 332 
Aryne intermediates, 21, 174 
Associative process, 239, 241 
Atactic polymers, 322 
Atomic orbitals, 1, 342 
Aufbau principle, 3 
Autoxidation, 306, 318,328 

alkenes, 329 
benzaldehyde, 306,330 
cumene, l28 
ethers, 329 
tetralin, 329 

Axial overlap, 6 
h ides ,  123, 194 
Azoalkanes 

photolysis, 304 
thermolysis, 305 

BAc2 pathway, 239,384 
Baeyer-Villiger oxidation, 127 
Barton reaction, 337 
Base catalysis 

general, 75 
ion exchange resins, 226 
specific, 75 

Basicity 
aromaticity and, 69,72 
Brensted and, 53 
cation stability and, 67, 68, 72, 73 
constant, 65 
effect of solvent on, 66,67 
H-bonding in, 67 
inductive effect and, 22,66 
Lewis and, 54 
multiply bonded N and, 72 
nucleophilicity and, 96 
origin in organic comps., 66 
ortho effects in, 71 
softness, 96 
steric effects in, 70,71 

Basic strength 
aliphatic amines, 66 
amides, 68 
amidines, 69 
aromatic bases, 69 
catalysis and, 75 
conjugate acids, 65 
AP and, 66 
guanidine, 68 
heterocyclic bases, 72, 166 
t e t r a a k y h m m ~ ~ ~ m  hydroxides, 67 

Beckmann rearrangement, 123 
acid catalysis, 124 
~,'80 in, 125 
intramolecularity, 126 
solvent polarity and, 126 
stereoselectivity, 124 

Benzene 
aromaticity and, 14 
bond lengths, 15 
charge cloud, 15, 130 
delocalisation in, 14, 130 
heat of hydrogenation, 16 
KekulC structures, 14, 194 
m.0.s of, 14 
n.m.r. signal, 18 
ozonolysis, 194 
planarity, 14 
stability, 15 

Benzilic acid rearrangement, 232 
Benzoin condensation, 231 

cyanide ion in, 231 
thiazolium ylids in, 232 

Benzotriazoles, 148, 176 
Benzyne, 175,251 

dimerisation, 176 
isolation, 175 
mass spec., 176 
structure, 175 

Biosynthetic pathways, 48 
Biphenylene, 176 
Bipolar non-protic solvents, 81,98,173, 

252 
Biradicals, 315,331, 337 

oxygen, 315,330 
stable, 338 

Bisulphite addition comps., 207, 213 
Bond 

angles, 4 
energy, 9,304 
heterolytic fission, 20,299 
homolytic fission, 20, 299 

Bond-breaking 
AH+ and, 38 

Bond lengths, 7 
hybridisation and, 7 

Bonding orbitals, 6 
Branching, 321 
Bredt's rule, 259 
Bridged species, 105,118,129,335,377 
Bromodealkylation, 162 
Bromonium ions, cyclic, 180 

detection, 181 
isolation, 181 

l-Bromotriptycene, 87 
Brensted 

acids, 53 
bases, 53 

Butyl rubber, 189 

Cadmium Alkyls, 238 
Cannizzaro reaction, 47,216 

intramolecular, 217 
isotopic labels in, 47,217 
crossed, 216 

Canonical structures, 19, 152 
Carbamic acids, 122 
Carbanions, 21,270-298 

acetylide anion, 223,272,289,294 
acidity and, 272,277 
addition to C+C, 200 
addition to C=O, 221-236,284 
alkylation of, 288 
as nucleophiles, 288 
configuration, 276 
cyclooctatetraenyl dianion, 275 

Index 401 

cyclopentadienyl anion, 275 
deuterium exchange, 288 
displacement reactions, 287 
ElcB elimination and, 248,285 
electronic effects in, 272 
enolate anions, 279,290,295 
formation, 271 
in carbonation, 284 
in Danens reaction, 290 
in decarboxylation, 285 
in Favorskii reaction, 294 
in halogenation of ketones, 295 
in Kolbe-Schmidt reaction, 291 
in Michael reaction, 200 
in Reimer-Tiemann reaction, 290 
intermediates, 41,200,229,295 
in Wurtz reaction, 289 
oxidation, 294,307 
rearrangement, 292 
solvation, 45 
stabilisation, 251,257,262,273,2% 
steric effects in, 276 
tautomerism and, 277 
trapping of, 286 
triphenylmethyl, 271,272 

Carbenes, 21 
dichlorocarbene, 4,50, 267,290 
intermediates, 119,266 

Carbinolamine intermediates, 50,219 
Carbocations, 21, 101-119 

acyl, 102, 144,242,379 
addition to 113, 188,225 
allylic, 85, 105, 1% 
benzylic, 84,91, 102, 105, 112,371 
bridged, 105,118,129,377 
cycloheptatrienyl, 18, 104, 106 
cyclohexadienyl, 159 
cyclopropenyl, 18, 106 
decomposition, 102 
ethyl, 83, 104,380 
formation, 101, 107, 120 
hydride shifts in, 108, 109 
in E l  pathway, 248,261 
in Friedel-Crafts, 108, 141, 145 
in S,1 pathway, 78, 81, 83,90,371 
loss of H@, 107, 111 
methyl, 83, 104,380 
2-methylpropyl, 78,83, 102, 104 
n.m.r. and, 102, 181,393 
phenonium, l05 
phenyl, l69 
propyl, 83,104,107,109 
rearrangement, 32,102,107,109-119 
reduction, 306 
solvation, 45 
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410 Index 

Nucleophilic addition to C==O (contd.) 
ammonia derivs., 219 
base catalysis, 204,207,212, 216, 226 
benzoin condensation, 231 
bisulphite anion, 207,213 
Cannizzaro reaction, 216 
carbanions, 221-234 
Claisen ester condensation, 229 
Claisen-Schmidt reaction, 226 
conjugate, 200,213 
cyanide ion, 212 
Dieckmann reaction, 230 
electronic effects in, 205,208,226 
electrons, 217 
Grignard reagents, 221,235 
halide ion, 214 
hydration, 207 
hydride ion, 214 
hydrogen bonding in, 204,209 
in carboxylic derivs., 236-244 
intermediates in, 50,219 
intramolecular, 217,232 
irreversible, 215, 222 
Knoevenagel reaction, 228 
Lewis acids in, 204,222 
Meerwein-Ponndorf reaction, 215 
Me3SiCN, 213 
nitroalkanes, 226 
Perkin reaction, 227 
pH and, 204,208,219 
protection, 211 
rate-limiting step, 205,212,216,220 
reversibility, 206,210,212, 224 
size of nucleophile in, 207, 213 
spectroscopy and, 50,219 
stereoselectivity, 234 
steric effects in, 205,213,222,243 
Stobbe reaction, 228 
thiols, 211 
T.S. in, 205 
Wittig reaction, 233 

Nucleophilic catalysis, 99 
Nucleophilicity, 96, 211 

basicity and, 96 
soft bases and, 96 

Nucleophilic substitution, aliphatic, 31, 
45.77-100 

Aga catalysis, 97 
ally1 halides, 85 
ambident nucleophiles, 97 
benzyl halides, 84,91 
bridgehead halides, 86 
bromomethane, 78 
2-bromopropanoate, 94 
l-bromotriptycene, 87 
carbanions in, 100,288 

charge distribution in T.S., 78, 80,83, 
84 

1,2-chlorohydrins, 94 
2-chloro-2-methylpropane, 78 
configuration in, 88,89,90,92,93,94 
electronic effects in, 82, 83, 84 
entering group and, 96 
He catalysis, 99 
I~ catalysis, 98 
isotopic label (I) in, 89 
kinetics of, 45, 77, 89 
leaving group and, 98 
list of reactions, 99 
mechanistic borderline, 91 
mechanistic changeover, 82,84,96 
neighbouring group participation, 93 
neopentyl halides, 86 
rate1li&ting step, 78 
SNl, 79, 90 
S~2 ,78 ,87 ,  93 

solvation in, 45, 79, 80, 90, 91, 97 
solvolysis, 80, 91 
steric effects in, 82, 84,85,86, 109 
stereochemistry of, 87-96 
structure and, 82-87,90 
tosylates, 89 
triphenylmethyl halides, 84 
v. elimination, 100,248, 260 
vinvl halides. 85 

~ u c l ~ o ~ h i l i c  s"bstitution, aromatic, 
167-177 

activated aryl halides, 170 
anionic intermediates, 168, 170, 171 
aryne intermediates, 173 
as additionlelimination, 172 
as eliminationladdition, 175 
deuterium exchange, 174 
diazonium salts, 121, 169 
ipso, 169 
nitrobenzene, 168 
pyridine, 168 
steric inhibition of delocalisation, 173 

Nylon-6, 126 

Oleum, 140 
Oppenauer oxidation, 216 
Orbitals 

anti-bonding, 6, 292 
atomic, 1 
axial overlap, 6 
bonding, 6 
degenerate, 3 
delocalised, 13 
dumb-bell, 3 

Index 411 

filled, l7  
frontier, 344 
HOMO, 344 
hybridisation of, 4 
lasral overlap, 9 
lobes, 9 
localised, 6 
LUMO, 344 
molecular, 5 
nodal planes and, 1,343 
overlap integral, 5, 342 
P, 2 
phase of, 342 
A, 9,337 
S*, 9, 337 
S, 2 
shape, 3 
0, 6 
U*,  6 
size, 2 
secondary interaction, 350 
spl, 5 
sp2, 5 
sp3, 4 
spatial orientation, 2, 3 
symmetry, 342 

Order of reaction, 39, 79 
first, 39 
mixed, 82,91 
molecularity and, 79 
second, 39 

Organometallic compounds, structure, 
221,276,293 

Orthoesters 
acetals from, 210,289 
hydrolysis, 75 

Ortholpara (0-lp-) 
directing groups, 150,159 
ratios, 159 

Osmic esters, cyclic, 189 
Osmium tetroxide, 189 
Overlap 

axial, 6 
integral, 5,342 
lateral, 9 

Oxaphosphetanes, 233 
Oximes 

configuration, 124,220 
formation, 219 
rearrangement, 123 

Oxygen 
diradical, 315 
migration to electron-deficient, 127 

Ozonides, 192 
Ozonolysis, 192 

stereochemistry, 193 

Paramagnetism, 308 
Paint, hardening, 328 
Partial rate factors,f,, 156,159,333 
Pauli principle, 2 
Pericyclic reactions, 198,341 
Perkin reaction, 227 
Peroxide effect, 317 
Peroxides 

as initiators, 300, 317 
heterolysis, 129, 306 
homolysis, 129, 333 
in ozonolysis, 193 
photolysis, 304 
rearrangement, l27 
thermolysis, 304 
trans-annular, 331 

Peroxyacids, 190,330 
Peroxy radicals, 315,328,337 
Peroxy zwitterions, 193 
Petroleum cracking, 112,305 
Phase, orbital, 342 
Phenanthrene, 17 

Pschorr synthesis, 334 
Phenol 

acidity, 23,61,370 
coupling, 334 
diazo coupling, 147, 155 
from cumene, 128 
nitration, 137 
oxidation, 334 

Phenonium ion, 105,376 
Phenylation, 332 
Phenylnitromethane, tautomerism, 283 
Phenyl radicals, 332 
Phosphine oxides, 234 
Phosphonium ylids, 233 
Phosphoranes, 233 
Phosphorus-oxygen bond, 233 
Photochemical concerted reactions, 341, 

346 
1,3-hydrogen shifts, 354 
1,7-hydrogen shifts, 354 
2ne + 2ne, 349 

Photochemical initiation, 300 
Photo-dimerisation, 337 
Photolysis, 303 
Photo-oxidation, 330 
Physical methods 

analysis of products, 43,156,281 
detection of intermediates, 50, 144, 

171, 176,181,219,304,308 
structure determination, 102, 106, 

111, 134,193,221,240 
n bond, 9, 178 
n complexes, 131, 180, 184 
n-deficient heterocycles, 165 
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