Index

This index covers the text but neither the Appendix (Tables of Simple Cinnolines and Simple
Phthalazines) nor the Glance Indices (appended to Chapters 1 and 8).

The page number(s) following each primary entry refer to synthesis or general information. Although
each number indicates that the subject is treated on that page (and possibly also on subsequent pages), the
actual words of the primary entry may appear only in an abbreviated form in the text.

Some unusual terms have been employed extensively as succinct secondary entries. For example, the
term alkanelysis has been used to indicate the direct replacement of an appropriate leaving group by an
alkyl substituent, thus mimicking conventional terms such as aminolysis, alcoholysis, and the like.

4-Acetamido-3-benzoyl-6,8-dimethylcinnoline, 90
cyclization, 93
6-Acetamido-7-chloro-5,8-phthalazinequinone,
cyclocondensation, 234
5-Acetamido-1-acetoxyphthalazine, 246
1-[N'-(m-Acetamidobenzyl)hydrazino]-4-
phenylphthalazine, 314
4-p-Acetamidophenyl-N-butyl-6,7-dichloro-1-
methyl-1,2-dihydro-2-phthalazinecarbox-
amide, deacylation, 297
2-(3-Acetamidopropyl)-3-acetyl-1,4(2H,3H)-
phthalazinedione, 165
1-Acetonyl-2-acetyl-1,2-dihydrophthalazine, 184
4-Acetonylcinnoline, 104
1-Acetonyl-1,2-dihydro-2-phthalazinecarbal-
dehyde, 184
2-(1-Acetonylethylideneamino)-1,4(2H,3H)-
phthalazinedione, 302, 309
cyclization, 309
3-Acetonylidenemethyl-4-(5-methylfuran-2-
yDcinnoline, 24
1-Acetonyl-2-propionyl-1,2-dihydrophthalazine,
184
7-Acetoxy-4-acetoxymethyl-1(2H)-phthalazinone,
260
1-Acetoxy-4-benzylidene-3-phenyl-3,4-
dihydrophthalazine, ozonolysis, 193
1-Acetoxy-4-(biphenyl-4-yl)phthalazine, 247
1-Acetoxy-4-[(1-carboxyethyl)amino]phthalazine,
246
4-Acetoxy-3-cinnolinecarbonitrile, 66
4-Acetoxy-3(2H)-cinnolinone, 69
2-(1-Acetoxy-1,2-dimethylallyl)-1,4(2H,3H)-
phthalazinedione, 138

2-(2-Acetoxyethyl)-4-(pyridin-3-yl)-1(2H)-
phthalazinone, hydrolysis, 1794
2-Acetoxy-14-isopropenyl-3-methyl-1,4,6,11-
tetrahydro- 1,4-ethanopyridazino[1,2-b]
phthalazine-6,11-dione, 266
3-Acetoxymethylthio-4(1H)-cinnolinone, 81
4a-m-Acetoxyphenyl-1-acetyl-2-phenethyldeca-
hydrocinnoline, 70
4-Acetoxy-2-phenyl-1(2H)-phthalazinone, 193
6-Acetoxy-5,7,8-trimethyl-3-phenylcinnoline,
66
4-(1-Acetylacetonyl)-3-cinnolinecarbonitrile,
cyclization, 104
4-p-Acetylanilino-2-phenyl-1(2H)-phthalazinone,
214
to a semicarbazone, 345
1-Acetyl-4a-m-benzyloxyphenyl-2-
cyclopropylmethyldecahydrocinnoline,
reductive debenzylation, 70
2-Acetyl-4-(biphenyl-4-yl)-1(2H)-phthalazinone,
247
3-Acetyl-6-bromo-4(1H)-cinnolinone, 46
2-Acetyl-4-[(1-carboxyethyl)amino]-1(2H)-
phthalazinone, 246
2-Acetyl-1-carboxymethyl-1,2-
dihydrophthalazine, 183
2-(5-Acetyl-4-p-chlorophenyl-6-oxo-3-phenyl-
1,6-dihydropyridin-2-yl)-4-(3,4-
dichlorophenyl)-1(2H)-phthalazinone, 342
3-Acetyl-4(1H)-cinnolinone, 8
azo coupling, 89
bromination, 46
cyclocondensation, 106
to thiosemicarbazone and cyclization, 106
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1-Acetyl-2-cyclopropylmethyl-4a-m-
hydroxyphenyldecahydrocinnoline, 70
2-Acetyl-4-(2,4-dichlorophenyl)-1(2H)-
phthalazinone, 125
2-Acetyl-1-(diethyoxycarbonylmethyl)-1,2-
dihydrophthalazine, 183
4-Acetyl-5,8-dihydroxy-2-methyl-1(2H)-
phthalazinone, 129
2-Acetyl-4,4-diphenyl-1,4-dihydro-3(2H)-
cinnolinone, 24
1-(N'-Acetylhydrazino)-4-benzylphthalazine, 312
cyclization, 312
1-[N-Acetyl-N'-(p-hydroxybenzylidene)hydra-
zino]-4-phenylphthalazine, 314
4-Acetyl-8-hydroxy-2-methyl-1,5(2H,3H)-
phthalazinedione, 129
oxidation, 248
1-Acetyl-4a-m-hydroxyphenyl-2-phenyldeca-
hydrocinnoline, O-acylation, 70
2-Acetyl-4-p-methoxybenzyl-3-methyl-
1,2,3,4,5,6,7,8-octahydrophthalazine, with
ethyl chloroformate, 329
1-Acetyl-3-methyl-4-oxo-3,4-dihydro-5,8-
phthalazinequinone, 248
1-Acetyl-2-methylpyrido[3,4-c]cinnolin-4(3H)-
one, 104
3-Acetyl-6-(p-nitrophenylsulfonyl)-4(1H)-
cinnolinone, 82
3-Acetyl-6-(p-nitrophenylthio)-4(1H)-
cinnolinone, oxidation, 82
2-Acetyl-4-ox0-1,4-dihydro-6-
cinnolinesulfonamide, cyclocondensa-
tion, 68
to the 1-phenylazo derivative, 68
3-Acetyl-4-oxo-1-phenylazo-1,4-dihydro-5-
cinnolinesulfonamide, 68
3-Acetyl-1-phenylazo-4(1H)-cinnolinone, 89
3-Acetyl-1-phenyl-4(1H)-cinnolinone, 2
2-Acetyl-1,2,3,4-tetrahydrophthalazine, 174
1-Acetyl-1,2,3,10b-tetrahydropyrrolo[2,1-a]-
phthalazine-2,3-dicarbonitrile, 200
Acylcinnolines, see Cinnoline ketones
N-Acylcinnolinones, from cinnolinones
(tautomeric), 66
Acyloxycinnolines, from cinnolinones
(tautomeric), 66
Acyloxyphthalazines, from halogenophthalazines,
225
hydrolysis, 255
from phthalazinones (tautomeric), 246
Acylphthalazines, see Phthalazinecarbaldehydes
or Phthalazine ketones
1-(Adamant-1-yl)phthalazine, 177

Index

Alkoxycinnolines, 71

alkanelysis, 39

aminolysis, 71

from cinnolinones (tautomeric), 64

dealkoxylation, 72

from halogenocinnolines, 54

hydrolysis, 61

preparation, 71

reactions, 71
Alkoxyphthalazines, 267

alkanelysis, 188

from alkylsulfonylphthalazines, 267

aminolysis, 269

from ammoniophthalazines, 268

cyclizations, 270

from halogenophthalazines, 222

from hydrazinophthalazines, 268

hydrolysis, 237, 255

from hydroxyphthalazines, 259

from phthalazinecarbaldehydes, 268

from phthalazinones, 239

preparation, 267

reactions, 269

rearrangemnet, 269

reduction, 255

from trimethylsiloxyphthalazines, 267
Alkylcinnolines, 33, 36

from acylcinnolines, 40

from alkoxycinnolines, 39

by alkylation, 37, 40

from cinnolinecarbonitriles, 39

from cinnoline ketones, 40

cyclizations, 43

halogenation, 42

from halogenocinnolines, 38

nitration, 42

from other alkylcinnolines, 41

oxidation, 42

preparation, 37

by quaternization, 41

reactions, 42

ring contraction, 44
N-Alkylcinnoliniumolates, 63
Alkylcinnolinium salts, 36
Alkylidenehydrazinophthalazines, 313

preparation and reactions, 314

tautomerism, 313
Alkylphthalazines, 173, 184

from alkoxyphthalazines, 188

by C-alkylation, 176, 185

cyclocondensation, 194

dimerization, 190

halogenation, 190
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from halogenophthalazines, 188

by miscellaneous procedures, 189

oxidation, 191

preparation, 184

reactions, 190

rearrangement, 193

to Schiff bases, 194

by transalkylation etc., 188
N-Alkylphthalazinium salts, betaines, or ylides,

196

C-alkylation, 197

N-alkylation, 198

to biphthalazines, 198

covalent adducts, 199

cyclocondensation, 199

dequaternization, 201

preparation, 196

reactions, 197

ring fission, 201

self-condensation, 202
Alkylsulfinylcinnolines, 82

from alkylthiocinnolines, 81

to alkylthiocinnolines, 81

preparation, 82

reactions, 82
Alkylsulfinylphthalazines, 287

from alkylthiophthalazines, 285

preparation, 287

reactions, 287
Alkylsulfonylcinnolines, 82

from alkylthiocinnolines, 81

cyanolysis, 82

from halogenocinnolines, 52,

56

preparation, 82

reactions, 82
Alkylsulfonylphthalazines, 287

adduct formation, 287

alcoholysis, 267

from alkylthiophthalazines, 285

cyanolysis, 287

desulfonylation, 288

from halogenophthalazines, 226

hydrolysis, 238

preparation, 287

reactions, 287
Alkylthiocinnolines, 81

from alkylsulfinylcinnolines, 81

from cinnolinethiones, 79

from halogenocinnolines, 55

oxidation, 81

preparation, 81

reactions, 81

Alkylthiophthalazines, 284
adduct formation, 286
aminolysis, 286
chelation, 286
from halogenophthalazines, 226
oxidation, 285
by passenger introduction, 284
from phthalazinethiones, 282
preparation, 284
reactions, 285
4-Allylthio-3-bromo-6,7-dimethoxycinnoline,
79
2-(1-Amino-2-anthraquinonecarbonyl)-
1,4(2H,3H)-phthalazinedione, 143
1-Amino-4-benzyl-2-(3-ethoxycarbonylpropyl)-
phthalazin-2-ium bromide, 304
4-Amino-1-benzyl-2-(3-ethoxycarbonylpropyl)-
phthalazin-2-ium bromide, 304
2-p-Aminobenzyl-1(2H)-phthalazinone, 293
4-Amino-7-chloro-6-fluoro-3-
cinnolinecarboxamide, alkylidenation, 90
hydrolysis, 97
4-Amino-7-chloro-6-fluoro-3-cinnolinecarboxylic
acid, 97
metal complexation, 90
6-Amino-7-chloro-2-methyl-1(2H)-phthalazinone,
152
8-Amino-2-m-chlorophenyl-7-cyano-3-oxo-6-
phenyl-2,3-dihydro-4-cinnolinecarboxylic
acid, 98
8-Amino-2-m-chlorophenyl-3-oxo-6-phenyl-2,3-
dihydro-4,7-cinnolinedicarbonitrile, 22
hydrolysis, 98
6-Amino-7-chloro-5,8-phthalazinequinone, 298
6-Amino-7-chloro-1(2H)-phthalazinone, 152
to the 6-chlorosulfonyl analog, 288
4-Amino-3-cinnolinecarbonitrile, 88, 103
cyclocondensation, 93
thiolysis, 102
4-Amino-3-cinnolinecarbothioamide, 102
4-Amino-3-cinnolinecarboxamide, 10, 80, 101
cyclocondensation, 92
dehydration, 103
4-Amino-3-cinnolinecarboxylic acid, metal
complexation, 90
X-ray analysis, 87
3-Amino-4-cinnolinecarboxylic acid 1-oxide, 29
cyclocondensation, 92
decarboxylation, 99
deoxygenation, 99
Aminocinnolines, 87
acylation, 90, 94
from alkoxycinnolines, 71
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Aminocinnolines (Continued)
alkylidenation, 90
by amination, 88
azo coupling, 89
from cinnolinecarbonitriles, 88
from cinnolinethiones, 80
from cinnolinones, 65
complexation, 90
cyanolysis (indirect), 92
cyclization, 92
deamination, 90
from halogenocinnolines, 50
hydrolysis, 60
from nitrocinnolines, 85
preparation, 87
reactions, 90
to thioureido analogs, 94
transamination, 94
2-Amino-3(2H)-cinnolinone, 88
deamination, 90
4-Amino-3(2H)-cinnolinone, hydrolysis (indirect),
60
5-Amino-6-cyano- 1-ethoxycarbonyl-2-
phenylphthalazin-2-ium-4-olate, 134
5-Amino-6-cyano-4-oxo-3,7-diphenyl-3,4-
dihydro-1-cinnolinecarboxylic acid, 320
5-Amino-6-cyano-4-oxo-7-phenyl-3-p-tolyl-3,4-
dihydro-1-phthalazinecarbohydrazide, 332
3-Amino-8-dicyanomethylene-2,8-dihydro-4-
cinnolinecarbonitrile, 20
4-Amino-5,7-dimethyl-3-cinnolinecarbonitrile,
to a carboxamidine, 104
4-Amino-6,8-dimethyl-3-cinnolinecarbonitrile,
10
1-(2-Amino-4,6-dimethylpyrimidin-5-y1)-4-
phenylphthalazine, 42
7-Amino-3,4-dimethylpyrimido[2.1-a]phthalazin-
S-ium perchlorate, 308
2-Amino-5,5-dimethyl-4,9,10-triphenyl-5,6-
dihydro-4H-pyrano[2,3-f]cinnoline-3-
carbonitrile, 68
4-(2-Aminoethyl)aminocinnoline, transamination,
94
2-(2-Aminoethyl)-1(2H)-phthalazinone,
N-arylation, 298
2-(2-Aminoethyl)-4-(pyridin-3-yl)-1(2H)-
phthalazinone, 297
arenesulfonylation, 301
8-Amino-1-hydroxymethyl-5,7-dimethyl-4-oxo-
3,4-dihydro-6-phthalazinecarboxylate, 292
1-Amino-2-indolinone, 69
4-Amino-N-isopropyl-5,7-dimethyl-3-
cinnolinecarboxamidine, 104

Index

4-Amino-7-methoxy-3-cinnolinecarboxamide,
hydrolysis, 97
4-Amino-7-methoxy-3-cinnolinecarboxylic acid,
97
1-Amino-2-(3-methoxysulfonylpropyl)-4-p-
tolylphthalazin-2-ium chloride, 290
4-Amino-2-(3-methoxysulfonylpropyl)-1-p-
tolylphthalazin-2-ium chloride, 290
o-Aminomethyl-a-benzyl-o-phenyltoluene, 201
1-Amino-2-methylphthalazin-2-ium iodide, 304
4-Amino-2-methylphthalazin-2-ium iodide, 304
4-Aminomethyl-1(2H)-phthalazinone, 336
to the 4-guanidinomethyl analog, 302
4-Amino-2-methyl-1(2H)-phthalazinone, 129,
212, 272
acylation, 300
6-Amino-7-nitro-1,4(2H,3H)-phthalazinedione,
127
1-Amino[1,2,3]oxadiazolo[4,3-a]phthalazin-4-
ium chloride, 328
1-Aminooxazolo[4,3-a]phthalazin-4-ium
(+ anion), 339
8-Amino-3-0xo0-2,6-diphenyl-4,7-
cinnolinedicarbonitrile, 23
2-Aminoperhydro-1-isoindolinone, 251
4-Amino-2-phenacylphthalazin-2-ium bromide,
345
4-[p-(p-Aminophenoxy)phenyl]-2-p-
aminophenyl-1(2H)-phthalazinone, 294
4-p-Aminophenyl-N-butyl-6,7-dichloro-1-methyl-
1,2-dihydro-2-phthalazinecarboxamide, 297
1-Amino-3-phenylcinnolin-1-ium
mesitylenesulfonate, 88
acylation, 91
1-p-Aminophenyl-6,7-dichlorophthalazine, 294
4-p-Aminophenyl-6,7-dichloro-N-propyl-1,2-
dihydro-2-phthalazinecarboxamide, 332
2-Amino-4-phenylphthalazin-2-ium
mesitylenesulfonate, 296
cyclocondensation, 307
7-Amino-2-phenyl-1(2H)-phthalazinone, 299
methylation, 298
2-Amino-1,4(2H,3H)-phthalazinedione,
alkylidenation, 302
cyclocondensation, 309
5-Amino-1,4(2H,3H)-phthalazinedione (luminol),
294
to S-alkylazo analogs, 303
oxidation, 235
Aminophthalazines, 291. See also
Hydrazinophthalazines
from acylaminophthalazines, 296
acylation, 299
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alkane- or arenesulfonylation, 301
alkoxycarbonylation, 301
from alkoxyphthalazines, 269
N-alkylation, 304
alkylidenation, 302
from alkylthiophthalazines, 286
by amination, 296
to arylazophthalazines, 303
to chlorosulfonyl analogs, 288
by covalent addition, 298
by the Curtius reaction, 299
cyclization reactions, 306
from epoxyphthalazines, 257
to guanidino or ureido derivatives, 302
from halogenophthalazines, 212
to halogenophthalazines, 207
to hydroxyphthalazines, 257
metal complexation, 305
from nitrophthalazines, 292
to phthalazinequinones, 263
from phthalazinethiones, 283
to phthalazinones, 237
preparation, 295
reactions, 299
rearrangement, 268
transamination, 297, 302
2-Aminophthalazin-2-ium mesitylenesulfonate,
296
acylation, 300
4-Amino-1(2H)-phthalazinone, 154, 237, 298
to the 4-phenylureido analog, 302
5-Amino-1(2H)-phthalazinone, acylation, 246
2-Amino-4-(pyridin-4-yl)methyl-1(2H)-
phthalazinone, acylation, 299
2-p-(Aminosulfamoyl)phenyl-4-chloro-2(1H)-
phthalazinone, 289
2-Amino-5,6,7,8-tetrabromo-4-p-tolyl-1(2H)-
phthalazinone, 140
passenger carbamoylation, 336
to the 2-phenylthioureido analog, 303
3-Aminothieno[3,2-c]cinnoline-2-carboxylate, 56
4-Anilino-3-bromocinnoline, 71
6-Anilino-7-chloro-5,8-phthalazinequinone, 215
1-Anilino-2,3-dimethylindoline, 44
1-Anilino-2-phenyl-1H-pyrrolo[3,2-c]cinnoline,
44
3-(2-Anilinovinyl)-2-methylcinnolinium iodide, 41
Arndt-Eistert reaction, 322

Arylazocinnolines, 89. See also Aminocinnolines.

Arylcinnolines, see Alkylcinnolines
Aryloxycinnolines, see Alkoxycinnolines
Arylphthalazines, see Alkylphthalazines
6-Azabicyclo[3.1.0]hexanes, to phthalazines, 138

449

Azelastin, 271
6-Azido-7-chloro-5,8-phthalazinequinone, 220
to 6-amino analog, 298
4-Azidocinnoline, 52
N-oxidation, 75
4-Azidocinnoline 1-oxide, 75, 87
photolysis, 89
4-Azidocinnoline 2-oxide, 75
Azidocinnolines, to azocinnolines, 89
from halogenocinnolines, 52
from nitrocinnolines, 85
oxidation, 75
1-Azido-4-methylphthalazine, 311
1-Azidophthalazine, 283
Azidophthalazines, from halogenophthalazines,
220
from hydrazinophthalazines, 311
from phthalazinethiones, 283
4-(Aziridin-1-yl)cinnoline, 51
4.4'-Azocinnoline 1,1’-dioxide, 89
Azocinnolines, 89
Azophthalazines, 303
from hydrazinophthalazines, 311
Barbier reaction, 38
4-(a-Benzamido-a-carboxymethyl)-1(2H)-
phthalazinone, 321
4-(a-Benzamido-a-hydrazinocarbonylmethyl)-
1(2H)-phthalazinone, hydrolysis, 321
hydrolysis and decarboxylation, 336
4-Benzamido-2-methyl-1(2H)-phthalazinone, 300
2-Benzamido-4-phenyl-1(2H)-phthalazinone, 271
1-Benzazocines, to cinnolines, 25
2-(2-Benzenesulfonamidoethyl)-4-(pyridin-3-yl)-
1(2H)-phthalazinone, 301
2-Benzenesulfonyl-4-(2,4-dichlorophenyl)-1(2H)-
phthalazinone, 125
1-(N'-Benzenesulfonylhydrazino)-4-
phenylphthalazine, 325
2-Benzenesulfonyl-1,4(2H,3H)-phthalazinedione,
288
2-{4-[4-(1,2-Benzisothiazol-3-yl)piperazin-1-
yl]butyl}-4-methyl-1(2H)-phthalazinone, 216
Benzo[c]cinnoline, 4
Benzo[c]cinnoline 5-oxide, 4
Benzo[1,2-c : 4,5-c']difurans, to phthalazines,
159
Benzofurans, to cinnolines, 25
[1]Benzopyrano[2,3-c]cinnolines, to cinnolines,
28
2-Benzopyrans, to phthalazines, 138
3,2,4-Benzothiadiazepines, to phthalazines, 139
1,2,3-Benzotriazines, to cinnolines, 26
3-(Benzotriazol-1-yl)-4-methylcinnoline, 11
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2,3-Benzoxazines, to phthalazines, 140
3-Benzoyl-4-cinnolinamine, to oxime and
cyclization, 107
with phenyl isothiocyanate, 94
3-Benzoylcinnoline, 11
pyrolysis, 107
4-Benzoylcinnoline, 53, 104
2-Benzoyl-1,2-dihydro-1-phthalazinecarbonitrile,
182
with aldehydes, 340
C-alkylation, 185
cyclocondensation, 344
fine structure, 339
salts: fine structure, 339
2-Benzoyl-1,2-dihydro-1-phthalazinol, 182
2-Benzoyl-1-(3,4-dimethoxybenzyl)-6,7-
dimethoxy-1,2-dihydro-1-
phthalazinecarbonitrile, 185
2-Benzoyl-6,7-dimethoxy-1,2-dihydro-1-
phthalazinecarbonitrile, C-alkylation, 185
2-Benzoyl-1-dimethoxyphosphinyl-1,2-
dihydrophthalazine, 183
3-Benzoyl-6,8-dimethyl-4-cinnolinamine,
acylation, 90
2-Benzoyl-1-ethoxy-1,2-dihydrophthalazine, 182
1-(N'-Benzoylhydrazino)-4-p-tolylphthalazine,
219
1-(a-Benzoyloxybenzyl)phthalazine, 340
hydrolysis, 255
1-Benzoyl-4-phenylphthalazine, 230
3-Benzoyl-4-[N'-phenyl(thioureido)]cinnoline, 94
1-Benzoylphthalazine, 341
C-hydroxylation, 238
4-Benzoyl-1(2H)-phthalazinone, 192, 238
3-Benzoylpyrrolo[2,1-a]phthalazine-1-
carbonitrile, 199
2-Benzoyl-1,2,3,10b-tetrahydropyrrolo[2,1-
a]phthalazine-1-carbonitrile, 199
oxidation, 199
1-Benzylamino-4-[(1-carboxyethyl)amino]-
phthalazine, 213
4-Benzylamino-3-cinnolinecarbonitrile, 88
4-Benzyl-2-(4-anilinomethyl-5-yhioxo-4,5-
dihydro-1,3,4-oxadiazol-2-yl)-1(2H)-
phthalazinone, 282
4-Benzyl-6-bromo-1(2H)-phthalazinone, 147
2-Benzyl-4-tert-butoxycarbonylmethyl-1(2H)-
phthalazinone, 146
Benzyl 3-carbamoyl-1,2,3,4-tetrahydro-2-
phthalazinecarboxylate, hydrogenolysis and
decarboxylation, 331
4-Benzyl-2-[p-(carboxymethyl)anilinomethyl]-
1(2H)-phthalazinone, 243

Index

2-Benzyl-7-chloro-1-oxo0-1,2-dihydro-6-
phthalazinesulfonamide, 289
2-Benzyl-7-chloro-1-o0xo0-1,2-dihydro-6-
phthalazinesulfonyl chloride, 288
aminolysis, 289
1-Benzyl-4-chlorophthalazine, hydrazinolysis,
218
4-Benzyl-8-chloro-1(2H)-phthalazinethione, 249
4-Benzyl-8-chloro-1(2H)-phthalazinone, thiation,
249
2-Benzyl-3(2H)-cinnolinone, 27
2-Benzyldibenzol[f,h]phthalazin-1(2H)-one, 62
4-Benzyl-3,4-dihydro- 1-phthalazinecarbonitrile,
342
4-Benzyl-5,8-diiodo-2-phenyl-1(2H)-
phthalazinone, 148
2-Benzyl-4-(3,4-dimethoxyphenyl)-1(2H)-
phthalazinone, 244
2-Benzyl-4-(3,4-dimethoxyphenyl)-5,6,7,8-
tetrahydro-1(2H)-phthalazinone, 244
1-Benzyl-4-dimethylaminophthalazine, 149
1-Benzyl-1,4-diphenyl-1,2-dihydrophthalazine,
186
2-Benzyl-1,4-diphenyl-1,2-dihydrophthalazine,
186
4-Benzyl-2-ethoxycarbonylmethyl-1(2H)-
phthalazinone, 242
2-Benzyl-1-ethylthio-1,2-dihydrophthalazine,
199
4-Benzyl-2-(hydrazinocarbonylmethyl)-1(2H)-
phthalazinone, to semicarbazidomethyl-
carbonyl analogs, 338
1-Benzyl-4-hydrazinophthalazine, 218
acylation, 312
4-Benzylideneamino-7-chloro-6-fluoro-3-
cinnolinecarboxamide, 90
1-Benzylidenehydrazino-4-chlorophthalazine, 315
cyclization, 315
1-Benzylidenehydrazino-4-phenylphthalazine,
314
oxidative cyclization, 314
1-Benzylidenehydrazinophthalazine, with
benzenediazonium chloride, 316
1-Benzyl-4-methoxyphthalazine, 239
N-(1-Benzyl-4-methylperhydro-1,4-diazepin-6-
yl)-4-cinnolinecarboxamide, 100
4-Benzyl-2-methyl-1(2H)-phthalazinone, 149
3-Benzyl-1-methyl-1H-pyrazolo[4,3-c]cinnoline,
43
4-Benzyl-2-(5-methylthio-1,3,4-oxadiazol-2-yl)-
1(2H)-phthalazinone, 282
6-Benzyl-3-methyl-1,2,4-triazolo[3,4-a]
phthalazine, 312
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7-(Benzyloxycarbonylamino)-2-phenyl-1(2H)-
phthalazinone, 299
reduction, 299
2-Benzyloxycarbonyl-1,2,3,4-
tetrahydrophthalazine, 175
4a-m-Benzyloxyphenyl-1-cyclopropanecarbonyl-
2-methyldecahydrocinnoline, 91
4a-m-Benzyloxyphenyl-2-cyclopropylmethyl-
decahydrocinnoline, 74
4a-m-Benzyloxyphenyl-1-cyclopropylmethyl-
4,4a,5,6,7,8-hexahydro-3(2H)-cinnolinone,
17
reductive deoxygenation, 74
4a-m-Benzyloxyphenyl-1-cyclopropylmethyl-2-
methyldecahydrocinnoline, reductive
debenzylation, 69
4a-m-Benzyloxyphenyl-2-cyclopropylmethyl-1-
phenethyldecahydrocinnoline, 50
4a-m-Benzyloxyphenyl-2-cyclopropylmethyl-1-
phenylacetyldecahydrocinnoline, reduction,
40
4a-m-Benzyloxyphenyl-2-methyldecahydrocinno-
line, acylation, 91
4-Benzyloxy-1(2H)-phthalazinone, as catalyst for
trimethylsilylation, 236
4-Benzyl-3-phenyl-1,4-dihydrocinnoline, 37
1-Benzyl-2-phenyl-4-phenylhydrazono-1,2-
dihydrophthalazine, 149
1-Benzyl-4-phenylphthalazine, 261
2-Benzyl-1-phenylphthalazinium chloride, 117
ring fission, 201
1-Benzyl-2-phenylphthalazin-2-ium-4-olate,
155
4-Benzyl-2-[(4-phenylsemicarbazido)carbonyl-
methyl]-1(2H)-phthalazinone, 338
4-Benzyl-2-{[4-phenyl(thiosemicarbazido)]-
carbonylmethyl}-1(2H)-phthalazinone, 338
4-Benzyl-1-phthalazinamine, quaternization,
304
1-Benzylphthalazine, 342
4-Benzyl-1-phthalazinecarbonitrile, 342
4-Benzyl-1(2H)-phthalazinone, 156
alkylation, 239, 242, 243
oxidation, 192
4-Benzyl-3-(phthalazin-1-yl)-3,4-dihydro-
1-phthalazinecarbonitrile, 342
4-Benzyl-2-(5-thioxo-4,5-dihydro-1,3,4-
oxadiazol-2-yl)-1(2H)-phthalazinone,
alkylation, 282
3,3’-Bicinnoline, 50
4.4'-Bicinnoline, 35, 36
4.4'-Bicinnoline-3,3’-dicarbonitrile, 50
Bicinnolines, from halogenocinnolines, 49
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4-(Biphenyl-4-yl)-1(2H)-phthalazinone, acylation,
247
2,2'-Biphthalazine-1,1',4,4'(2H,2'H,3H,3 H)-
tetrone, 210, 264
2,3-Bis[(m-acetoxymethyl)phenyl]-1,4(2H,3H)-
phthalazinedione, 127
1,2-Bis(4-azidophthalazin-1-yl)ethane, 220
1,4-Bis(benzylamino)phthalazine, 250
N,N'-Bis(4-benzylphthalazin-1-yl)hydrazine,
218
1,2-Bis(2-bromoacetyl)-2,3-dihydro-4(1H)-
cinnolinone, cyclocondensation, 57
2,3-Bis(bromoacetyl)-1,2,3,4-
tetrahydrophthalazine, 300
1,3-Bis[m-(bromomethyl)phenyl]-1,4(2H,3H)-
phthalazinedione, 209
cyclocondensation, 233
2,3-Bis(a-bromopropionyl)-1,2,3,4-
tetrahydrophthalazine, cyclocondensation,
233
1,2-Bis(chloroacetyl)-6,7-dimethyl-2,3-dihydro-
4(1H)-cinnolinone, 67
2,3-Bis(chloroacetyl)-1,2,3,4-tetrahydrophthala-
zine, 300
1,4-Bis-p-chlorophenyl-6,7-
dimethoxyphthalazine, 119
1,3-Bis(4-chlorophthalazin-1-yl)-2.4-
diphenylcyclobutane, 190
1,2-Bis(4-chlorophthalazin-1-yl)ethane, 205
azidolysis, 220
1,4-Bis(3,4-dimethoxyphenyl)-6,7-
dimethoxyphthalazine, 119
4,4-Bis(p-dimethylaminophenyl)-1,4-dihydro-1-
phthalazinone, 249, 276
isomerization etc., 276
4,4-Bis(p-dimethylaminophenyl)-3,4-dihydro-
1(2H)-phthalazinone, 147
oxidation, 249, 276
1,2-Bis(p-dimethylaminophenyl)phthalazin-2-
ium-4-olate, 276
1,4-Bis(3,5-dimethylpyrazol-1-yl)phthalazine,
317
1,4-Bis(4,6-dimethylpyridin-2-
ylamino)phthalazine, metal complexation,
305
Bis[p-(1,4-dioxo-1,2,3,4-tetrahydrophthalazin-
2-yl)phenyl] sulfone, 287
1,4-Bis[di(6-phenylpyridin-2-yl)methyl]phthal-
azine, metal complexation, 306
1,4-Bis[di(pyridin-2-yl)methyl]phthalazine, 188
metal complexation, 306
2,3-Bis[m-(hydroxymethyl)phenyl]-1,4(2H,3H)-
phthalazinedione, halogenolysis, 209
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6,7-Bis(hydroxymethyl)phthalazine, 253
4,6-Bis(hydroxymethyl)-1(2H)-phthalazinone,
252
N,N'-Bis(2-methyl-1,2-dihydrophthalazin-1-
ylidene)hydrazine, 220
1,4-Bis[(3,4-methylenedioxybenzyl)amino]-6-
phthalazinecarbonitrile, 213
1,4-Bis(1-methylimidazol-2-yl)phthalazine, 188
metal complexation, 305
1,2-Bis(3-methyl-4-oxo-3,4-dihydrophthalazin-1-
yloxy)ethane, 223
N,N'-Bis(4-methylphthalazin-1-yDhydrazine,
218
1,4-Bis(3-, 5-, or 6-methylpyridin-2-
ylamino)phthalazine, 154
metal complexation, 305
1,4-Bis[4-methyl(thiosemicarbazido)]phthalazine,
313
1,4-Bis(o-nitrobenzyloxy)phthalazine, 240
2,2'-Bis(p-nitrophenyl)-1,1"-bi(1,2-
dihydrophthalazinylidene), 198
1,2-Bis(4-0x0-3,4-dihydrophthalazin-1-yl)ethane,
halogenolysis, 205
1,4-Bis(perfluorohexyl)-1,2,3,4-
tetrahydrophthalazine, 177
1,4-Bis(pyridin-2-ylamino)phthalazine, metal
complexation, 305
1,4-Bis(pyridin-2-ylthio)phthalazine, 228
Cu chelate, 286
1,4-Bis(salicylidenehydrazino)phthalazine, 316
Mo chelate, 316
1,4-Bis(thiosemicarbazido)phthalazine, 221
1,4-Bis(trifluoromethyl)-2,4a,5,6,7,8-
hexahydrophthalazine, 136
1,4-Bis(trifluoromethyl)phthalazine, 119,
162
1,4-Bis(trifluoromethyl)-2,4a,5,8-tetrahydro-
phthalazine, 136
1,4-Bis(trifluoromethyl)-5,6,7,8-tetrahydro-
phthalazine, 136
3-Bromoacetyl-4(1H)-cinnolinone, 47
4-(p-Bromobenzylamino)cinnoline, 50
2-[(p-Bromobenzylidenehydrazinocarbonyl)
methyl]-4-phenyl-1(2H)-phthalazinone, 337
2-[N-(2-Bromo-3,5-bistrifluoromethylphenyl)-
carbamoylmethyl]-4-ethoxycarbonylmethyl-
1(2H)-phthalazinone, thiation, 336
2-[N-(2-Bromo-3,5-bistrifluoromethylphenyl)
thiocarbamoylmethyl]-4-ethoxycarbonyl-
methyl-1(2H)-phthalazinone, 336
2-(4-Bromobutyl)-4-(3,4-dimethoxyphenyl)-
4a,5,8,8a-tetrahydro-1(2H)-phthalazinone,
phenolysis, 225

2-(4-Bromobutyl)-4-(2-hydroxyethylamino)-
1(2H)-phthalazinone, 209
2-(4-Bromobutyl)-4-methyl-1(2H)-phthalazinone,
242
aminolysis, 216
3-Bromo-4-chlorocinnoline, alkanelysis and
aminolysis, 39
cyanolysis, 52
3-Bromo-4-chloro-6,7-dimethoxycinnoline,
cyclocondensation, 57
thiolysis, 55
3-Bromocinnoline, alkanelysis, 39
to 3,3’-bicinnoline, 50
3-Bromo-4(1H)-cinnolinone, cyanolysis, 52
8-Bromo-3-cyclohexyl-6,7-dimethoxy-4(1H)-
cinnolinone, 46
3-Bromo-6,7-dimethoxy-4(1H)-cinnolinone,
55
N-alkylation, 80
S-alkylation, 79
3-Bromo-6,7-dimethoxy-1-methyl-4(1H)-
cinnolinethione, 80
3-Bromo-6,7-dimethoxy-4-methylthiocinnoline,
80
6-Bromo-2-ethylcinnolin-2-ium-4-olate, 64
6-Bromo-1-ethyl-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, 64
3-Bromo-1-ethyl-7-(pyridin-4-yl)-4(1H)-
cinnolinone, 46, 63
4-(3-Bromo-6-hydroxybenzoyl)-6,7-dimethoxy-
3(2H)-cinnolinone, 28
7-Bromo-4-hydroxymethyl-1(2H)-phthalazinone,
cyanolysis, 229
6-Bromo-2-methylcinnolin-2-ium-4-olate,
64
2-Bromomethyl-8-dibromomethyl-1(2H)-
phthalazinone, 191
hydrolysis etc., 344
2-Bromomethyl-4-ethoxycarbonylmethyl-1(2H)-
phthalazinone, 208
cyanolysis, 229
6-Bromo-1-methyl-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, 64
6-Bromo-2-methyl-4-oxo-1,4-dihydrocinnolin-2-
ium-3-carboxylate, 64
decarboxylation, 64
1-(4-Bromo-3-methylphenyl)-4-
chlorophthalazine, aminolysis, 212
4-(4-Bromo-3-methylphenyl)-1-phthalazinamine,
212
1-Bromomethyl-4-phenylphthalazine, 119
6-Bromo-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, N-alkylation, 64
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6-Bromo-4-oxo-1-propyl-1,4-dihydro-3-
cinnolinecarboxylic acid, decarboxylation,
98
3-Bromo-4-phenoxycinnoline, aminolysis, 71
4-Bromo-3-phenylcinnoline, 15
7-Bromo-2-phenyl-1(2H)-phthalazinone,
cyanolysis, 229
3-Bromo-1-phenyl-7-(pyridin-4-yl)-4(1H)-
cinnolinone, cyanolysis, 52
6-Bromo-1-propyl-4(1H)-cinnolinone, 98
3-Bromo-7-(pyridin-4-yl)-4(1H)-cinnolinone,
N-alkylation, 63
1-(4-tert-Butoxycarbonylpiperidino)-4-[(3-chloro-
4-methoxybenzyl)amino]-6-phthalazine-
carbonitrile, hydrolysis, 320
1-Butoxy-4-phenylphthalazine, 217
rearrangement, 269
tert-Butyl 3-acetyl-1,2,3,4-tetrahydro-2-
phthalazinecarboxylate, 114
6-Butylamino-1,4(2H,3H)-phthalazinedione, 151
3-Butyl-4-cinnolinecarbonitrile, mass spectrum,
103
1-(N'-Butylguanidino)phthalazine, 341
tert-Butyl 3-[(1-methoxycarbonyl-3-
methylbutyl)carbamoyl]-1,2,3,4-tetrahydro-
2-phthalazinecarboxylate, 335
X-ray analysis, 335
tert-Butyl 3-methylcarbamoyl-1,2,3,4-tetrahydro-
2-phthalazinecarboxylate, 332
tert-Butyl p-nitrophenyl 1,2,3,4-tetrahydro-2,3-
phthalazinedicarboxylate, 330
aminolysis, 332
2-tert-Butyl-4-phenyl-1,2-dihydrophthalazine,
190
2-Butyl-4-phenyl-1(2H)-phthalazinone, 269
2-tert-Butyl-4-phenyl-1(2H)-phthalazinone, 121
reduction, 190
2-Butylphthalazinium bromide, 180
4-p-[1-(4-Butylsemicarbazono)ethyl]anilino-2-
phenyl-1(2H)-phthalazinone, 345
4-tert-Butylsulfinylcinnoline, 82
1-tert-Butylsulfinyl-4-methoxyphthalazine, 285
4-tert-Butylsulfonylcinnoline, 82
tert-Butyl 1,2,3 4-tetrahydro-2-
phthalazinecarboxylate, alkoxycarbonylation,
330
carbamoylation, 335
4-tert-Butylthiocinnoline, 55
oxidation, 82
1-tert-Butylthio-4-methoxyphthalazine, 240
oxidation, 285
2-(2-Carbamoylethyl)phthalazinium chloride,
181
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2-Carbamoylmethyl-4-methyl-1(2H)-
phthalazinone, 331
2-Carbamoylmethylphthalazinium iodide, NMR
spectrum, 196
2-0-Carboxybenzyl-7-chloro-1(2H)-
phthalazinone, 164
2-0-Carboxybenzyl-1(2H)-phthalazinone, 163
cyclization, 326
1-(a-Carboxybenzylthio)phthalazine, 282
1-(2-Carboxy-4-chlorobenzyl)-1(2H)-
phthalazinone, 164
1-(1-Carboxyethylamino)-4-chlorophthalazine,
205
aminolysis, 213
hydrazinolysis, 219
1-(1-Carboxyethylamino)-4-
hydrazinophthalazine, 219
4-(1-Carboxyethylamino)-1(2H)-phthalazinone,
152
acylation, 246
halogenolysis, 205
3-(2-Carboxyethyl)-4(1 H)-cinnolinone, 25
3-(2-Carboxyethyl)-6-ethyl-4(1H)-cinnolinone,
esterification, 100
2-(2-Carboxyethyl)phthalazinium chloride, 181
2-(2-Carboxyethyl)-1(2H)-phthalazinone, 164
1-[1-Carboxy-2-(p-methylbenzoyl)ethyl]thio-
5,6,7,8-tetrachloro-4-(3,4-dimethylphenyl)-
phthalazine, cyclization, 326
2-[a-(Carboxymethyl)benzyl]-1(2H)-
phthalazinone, 164
4-(1-Carboxy-1-methylethyl)amino-1(2H)-
phthalazinone, 162
2-Carboxymethyl-4-methyl-1(2H)-phthalazinone,
320
2-0-(Carboxymethyl)phenyl-1,4(2H,3H)-
phthalazinedione, 320
4-Carboxymethyl-1(2H)-phthalazinone, to an
amide, 325
esterification, 325
1-Carboxymethylthio-4-phenylphthalazine, 226
4-Carboxymethyl-2-(5-trifluoromethylbenz-
oxazol-2-yl)methyl-1(2H)-phthalazinone,
321
4-Carboxymethyl-3,6,7-trimethyl-5-
cinnolinamine, 30
2-p-Carboxyphenyl-4-(3,4-diethoxyphenyl)
-4a,5,8,8a-tetrahydro-2(1H)-phthalazinone,
123
3-(o-Carboxyphenyl)-1,2,4-triazolo[3,4-a]-
phthalazine, 318
1-Carboxy-2-(2-phthalazinio)ethanesulfonate,
181
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2-(3-Carboxypropyl)-4-(pyridin-3-yl)-1(2H)-
phthalazinone, to the acyl chloride, 323
R. N. Castle, ix
2-(Cephalosporinpropenyl)-7-hydroxy-6(2H)-
phthalazinones, 245
Chemiluminescence, 235, 265
review, 236
2-Chloroacetyl-6,7-dimethyl-2,3-dihydro-4(1H)-
cinnolinone, 66
acylation, 66
4-[N'-(Chloroacetyl)hydrazino]-2-phenyl-1(2H)-
phthalazinone, 312
4-(0-Chloroanilino)-3-methoxycinnoline 1-oxide,
18
1-p-Chloroanilino-4-(pyridin-4-ylmethyl)-
phthalazine, 250
4-(p-Chlorobenzyl)-2-(1-methylhexahydro-1H-
azepin-4-yl)-1(2H)-phthalazinone
hydrochloride (Azelastin), bronchodilatory
effect, 271
1-0-Chlorobenzylphthalazine, 185
4-(4-Chlorobutyl)-3,4-diphenyl-1,4-
dihydrocinnoline, 37
8-Chloro-2-chloroacetyl-2,3-dihydro-4(1H)-
cinnolinone, X-ray analysis, 60
4-Chloro-3-chloromethylthiocinnoline, 81
7-Chloro-5-o-chlorophenyl-2-[N'-(4-
cinnolinecarbonyl)hydrazino]-1H-1,4-
benzodiazepine, 103
6-Chloro-2-p-chlorophenyl-8-(trans-1,2-
diphenylvinyl)-3,4-diphenyl-2,3-
dihydrocinnoline, X-ray analysis, 36
4-Chloro-2-p-chlorosulfonylphenyl-2(1H)-
phthalazinone, aminolysis, 289
3-Chlorocinnoline, 49
alcoholusis, 54
4-Chlorocinnoline, acylolysis, 53
alkanelysis, 38
alkanethiolysis, 55
alkylation, 37
aminolysis, 50, 51
arylsulfinolysis, 56
azidolysis, 52
carbonation, 95
iodination, 47
6-Chlorocinnoline, 6, 26
4-Chloro-3-cinnolinecarbonitrile, 48
arenesulfinolysis, 56
to a bicinnoline, 50
cyclocondensation, 56
hydrolysis, 53, 98
thiolysis, 374
4-Chloro-3-cinnolinecarboxylic acid, 96

4-Chloro-3(2H)-cinnolinone, 46
6-Chloro-4(1H)-cinnolinone, N-alkylation, 63
X-ray analysis, 60
4-Chloro-3-cyclohexyl-6,7-dimethoxycinnoline,
48
1-Chloro-5-cyclopentyloxy-6-
methoxyphthalazine, aminolysis, 214
8-Chloro-2,3-dihydro-4(1H)-cinnolinone, X-ray
analysis, 60
4-Chloro-3,8-diiodocinnoline, 47
6-Chloro-1,4-dimethoxy-7-methylphthalazine,
185
6-Chloro-1,4-dimethoxyphthalazine, C-alkylation,
185
halogenation, 207
1-Chloro-4-(p-dimethylaminobenzylidene-
hydrazino) phthalazine, oxidative
cyclization, 315
1-Chloro-4-p-dimethylaminophenyl-4-phenyl-3,4-
dihydrophthalazine, 204
oxidation, 204
6-Chloro-3-p-dimethylaminophenyl-1,2,4-
triazolo[3,4-a]phthalazine, 315
1-Chloro-4-dimethylaminophthalazine, X-ray
analysis, 210
4-(2-Chloroethoxy)-2-methyl-1(2H)-
phthalazinone, 223, 239
alcoholysis, 223
rearrangement etc., 270
1-Chloroethyl 4-allyl-1,4-dihydro-1-
cinnolinecarboxylate, 35
1-Chloro-4-(N'-ethylidene-N-
methylhydrazino)phthalazine, 316
2-(2-Chloroethyl)-3-methyl-1,4(2H,3H)-
phthalazinedione, 223, 270
alcoholysis, 223
hydrolysis, 270
2-(2-Chloroethyl)-8-methyl-1,4(2H,3H)-
phthalazinedione, 208
7-Chloro-1-ethyl-3-methylsulfonyl-4(1H)-
cinnolinone, cyanolysis, 82
7-Chloro-6-fluoro-1-p-fluorophenyl-4-oxo- 1,4-oxo-
1,4-dihydro-3-cinnolinecarboxylic acid, 96
aminolysis, 52
7-Chloro-6-fluoro-1-methyl-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, aminolysis, 51
1-Chloro-4-p-fluorophenylphthalazine, 203
1-Chloro-4-fluorophthalazine, 207
2-[3-(Chloroformyl)propyl]-4-(pyridin-3-yl)-
1(2H)-phthalazinone, 323
1-Chloro-4-hydrazinophthalazine, 219
alcoholysis, 268
alkylidenation, 315
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fine structure, 310
hydrogenolysis, 210
1-Chloro-4-hydrazino-5,6,7,8-
tetrahydrophthalazine, cyclocondensation,
317
4-Chloro-3-(a-hydroxybenzyl)cinnoline, 37
6-Chloro-7-o-hydroxybenzyl-1,4-
dimethoxyphthalazine, 185
4-Chloro-3-(1-hydroxyethyl)cinnoline, 37
6-Chloro-7-(1-hydroxyethyl)-1,4-
dimethoxyphthalazine, 185
4-(4-Chloro-2-hydroxyphenyl)-2-phenyl-1(2H)-
phthalazinone, 122
1-Chloro-4-(imidazol-1-yl)phthalazine, 216
hydrolysis, 216
4-Chloro-3-iodocinnoline, 47
dechlorination, 50
hydrazinolysis, 50
6-Chloro-7-iodo-1,4-dimethoxyphthalazine,
207
1-Chloro-4-(N'-isopropylidene-N-
methylhydrazino)phthalazine, 316
4-(3-Chloro-4-methoxybenzylamino)-1-
(4-hydroxypiperidino)-N,N-dimethyl-6-
phthalazinecarboxamide, 325
4-(3-Chloro-4-methoxybenzylamino)-1-(4-
hydroxypiperidino)-6-
phthalazinecarbonitrile, hydrolysis, 335
4-(3-Chloro-4-methoxybenzylamino)-1-(4-
hydroxypiperidino)-6-
phthalazinecarboxamide, 335
4-(3-Chloro-4-methoxybenzylamino)-1-(4-
hydroxypiperidino)-6-phthalazinecarboxylic
acid, to the carboxamide, 325
4-Chloro-3-methoxycinnoline 1-oxide,
aminolysis, 51
4-Chloro-6-methoxy-7-(2-methoxyethoxy)-
cinnoline, 49
4-Chloro-6-methoxy-8-nitrocinnoline, 48
hydrogenolysis, 49, 86
reduction, 49, 86
4-Chloro-1-o-methoxyphenyl-5,7-dimethyl-6-
phthalazinecarboxylate, 204
1-Chloro-6-methoxy-5-(5-phenylpent-1-
ynyl)phthalazine, alkanelysis, 210
1-Chloro-4-methoxyphthalazine, 268
alkanethiolysis, 227
1-Chloro-7-methoxyphthalazine,
arenesulfinolysis, 228
1-Chloro-4-(N-methylanilino)phthalazine, 215
4-Chloro-3-methylcinnoline, 37
6-Chloro-2-methylcinnolin-2-ium-4-olate, 63
cyclocondensation, 74

7-Chloro-10-methyl-2,3-diphenyl-4,5-dihydro-
1,4-imino-1H-1-benzazepin-5-one, 74
1-Chloro-4-[(3,4-methylenedioxybenzyl)amino]-
6-phthalazinecarbonitrile, 213
4-Chloro-1-[(3,4-methylenedioxybenzyl)amino]-
6-phthalazinecarbonitrile, 213
1-Chloro-4-(N-methylhydrazino)phthalazine,
alcoholysis, 223
alkylidenation, 316
N'-arylation, 313
hydrogenolysis, 211
4-Chloromethyl-3-methylcinnoline, 42
1-Chloro-4-(N-methyl-N'-
methylenehydrazino)phthalazine, 316
1-Chloro-3-methyl-4-methylimino-3,4-
dihydrophthalazine, 218
6-Chloro-2-methyl-4-oxo-1,4-dihydrocinnolinium
p-toluenesulfonate, 63
to the zwitterion, 63
7-Chloro-2-methyl-1-oxo0-1,2-dihydro-6-
phthalazinesulfonamide, 289
7-Chloro-2-methyl-1-oxo0-1,2-dihydro-6-
phthalazinesulfonyl chloride, 288
aminolysis, 289
6-Chloro-3-methyl-4-phenylcinnoline, 14
7-Chloro-10-methyl-2-phenyl-4,5-dihydro-1,4-
imino-1H-1-benzazepin-5-one, 75
1-Chloro-4-(N'-methyl-N'-
phenylhydrazino)phthalazine, 219
1-Chloro-3-methyl-4-phenylimino-3,4-
dihydrophthalazine, 218
4-(4-Chloro-3-methylphenyl)-1-oxo-1,2-dihydro-
2-phthalazinecarboxamide, 124
7-Chloromethyl-2-phenyl-1(2H)-phthalazinone,
208
aminolysis, 212
1-Chloro-4-methylphthalazine, arenethiolysis, 227
cyclocondensation, 232
hydrazinolysis, 218
thiolysis, 226
4-Chloro-2-methyl-1(2H)-phthalazinimine, 218
1-Chloro-2-methylphthalazinium chloride,
hydrazinolysis, 220
4-Chloro-2-methyl-1(2H)-phthalazinone, 204
aminolysis, 212
1-Chloro-4-(N-methyl-N'-
picrylhydrazino)phthalazine, 313
1-Chloro-4-(4-methylpiperazin-1-yl)phthalazine,
215
alkanelysis, 188
1-Chloro-4-morpholinophthalazine, 215
2-(3-Chloro-6-nitrophenyl)-4-methyl-1(2H)-
phthalazinone, aminolysis, 216
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7-Chloro-1-oxo0-1,2-dihydro-6-
phthalazinesulfonamide, 289
7-Chloro-4-ox0-3,4-dihydro-6-
phthalazinesulfonamide, arenethiolysis,
227
7-Chloro-1-oxo0-1,2-dihydro-6-
phthalazinesulfonyl chloride, 288
aminolysis, 289
1-(p-Chlorophenoxy)-4-(pyridin-4-
ylmethyl)phthalazine, 224
4-Chloro-3-phenylcinnoline, 15
6-Chloro-4-phenylcinnoline, N-oxidation, 75
6-Chloro-4-phenylcinnoline 1-oxide, 75
6-Chloro-4-phenylcinnoline 2-oxide, 7, 75
2-(4-p-Chlorophenyl-5-cyano-6-oxo-3-phenyl-
1,6-dihydropyridin-2-y1)-4-(3,4-
dichlorophenyl)-1(2H)-phthalazinone,
with a Grignard, 342
1-p-Chlorophenyl-5-dimethylamino-4-oxo-1,4-
dihydro-3-cinnolinecarboxylic acid, 51
2-(5-p-Chlorophenyl-1,4-diphenyl-2-pyrazolin-3-
yl)-4-(3,4-dichlorophenyl)-1(2H)-
phthalazinone, 195
4-Chloro-3-phenylethynylcinnoline, 39
cyclocondensation, 43
1-p-Chlorophenyl-5-fluoro-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, 96
alcoholysis, 54
aminolysis, 51
6-Chloro-2-phenylimidazo[2,1-a]phthalazine,
306
6-Chloro-2-phenylimidazo[2,1-a]phthalazin-
3(5H)-one, 306
3-p-Chlorophenyl-4-oxo-3,4-dihydro-1-
phthalazinecarbonyl chloride, 323
aminolysis, 328
3-p-Chlorophenyl-4-oxo-3,4-dihydro-1-
phthalazinecarboxamide, 139
3-p-Chlorophenyl-4-oxo0-3,4-dihydro-1-
phthalazinecarboxanilide, 328
3-p-Chlorophenyl-4-oxo-3,4-dihydro-1-
phthalazinecarboxylic acid, 139
to the carbonyl chloride, 323
2-(6-p-Chlorophenyl-2-oxo-5-phenyl-1,2,5,6-
tetrahydropyrimidin-4-y1)-4-(3,4-
dichlorophenyl)-1(2H)-phthalazinone, 195
1-p-Chlorophenyl-4-oxo-5-propoxy- 1,4-dihydro-
3-cinnolinecarboxylic acid, 54
2-(3-p-Chlorophenyl-2-phenylacryloyl)-4-(3,4-
dichlorophenyl)-1(2H)-phthalazinone,
cyclocondensation, 195
halogenation, 191
oxidation, 191

2-(3-p-Chlorophenyl-2-phenyl-2,3-
epoxypropionyl)-4-(3,4-dichlorophenyl)-
1(2H)-phthalazinone, 191
2-(5-p-Chlorophenyl-4-phenyl-2-pyrazolin-3-yl)-
4-(3,4-dichlorophenyl)-1(2H)-phthalazinone,
195
4-Chloro-2-phenyl-6-{ p-[(1-phenylpyrazol-2-
yl)sulfamoyl]phenylsulfamoyl}-1(2H)-
phthalazinone, aminolysis, 221
2-(6-p-Chlorophenyl-5-phenyl-2-thioxo-1,2,5,6-
tetrahydropyrimidin-4-yl1)-4-(3,4-
dichlorophenyl)-1(2H)-phthalazinone, 195
1-Chloro-4-phenylphthalazine, 204, 278
acyl-displacement, 230
alcoholysis, 217, 222
alkanelysis, 188, 258
alkanethiolysis, 226
aminolysis, 213, 216, 217, 221
arenesulfinolysis, 228
cyanolysis, 230
phenolysis, 225
4-Chloro-2-phenyl-1(2H)-phthalazinone,
aminolysis, 214
7-Chloro-2-phenyl-1(2H)-phthalazinone,
alkanethiolysis, 227
4-Chloro-3-phenyl-1,5,6,7-tetrahydrocinnoline, 22
5-Chloro-10-phenyl-8H-
thieno[2’, 3:4,5]pyrimido[2,1-a]phthalazin-
8-one, 232
1-p-Chlorophenylthio-4-(pyridin-4-
ylmethyl)phthalazine, 229
6-Chloro-3-phenyl-1,2,4-triazolo[3,4-
a]phthalazine, 315
4-Chloro-1-phthalazinamine, 212
cyclocondensation, 306
1-Chlorophthalazine, 203
alkanethiolysis, 226
aminolysis, 213, 214, 216, 220
fine structure, 210
ring fission, 231
6-Chloro-1,4(2H,3H)-phthalazinedione,
hydrogenolysis, 206
4-Chloro-1(2H)-phthalazinone, aminolysis rates,
215
hydrogenolysis, 210
1-Chloro-4-(pyridin-4-ylmethyl)phthalazine, 205
arenethiolysis, 227
phenolysis, 224
1-Chloro-4-(pyrimidin-4-ylmethyl)phthalazine,
205
10-Chloroquinoxalino[2,3-c]cinnoline, 47
1-Chloro-4-styrylphthalazine, 188
photodimerization, 190
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2-p-Chlorosulfonylphenyl-1,4(2H,3H)-
phthalazinedione, 289
aminolysis, 289
3-Chloro-5,6,7,8-tetrahydrocinnoline, 49
aminolysis, 50
6-Chloro-7,8,9,10-tetrahydro-1,2,4-triazolo[3,4-
a]phthalazine, 317
1-Chloro-4-p-tolylphthalazine, hydrazinolysis,
219
phenolysis, 224
1-Chloro-4-(2,4,6-trimethoxyphenyl)phthalazine,
hydrolysis, 222
3-Cinnolinamine, 99
4-Cinnolinamine, 50, 94
acylation, 91
5-Cinnolinamine, 86
to 5-cinnolinecarbonitrile, 92
8-Cinnolinamine, 86
Cinnoline, 4, 6, 33
aromaticity, 34
complexation, 34
deuteration, 35
energy calculations, 34
ESR study, 34
nitration, 36
NMR spectra, 35
oxidation, 36
photolysis, 36
preparation, 33
properties, 34
reactions, 35
Reissert additions, 35
UV spectra, 35
3-Cinnolinecarbaldehyde, dimerization, 69
4-Cinnolinecarbaldehyde, reversible hydration,
106
Cinnolinecarbaldehydes, 105
from alkylcinnolines, 42
from dihalogenomethylphthalazines, 53
dimerization, 69
by formylation, 105
preparation, 105
reactions, 106
reduction, 70
4-Cinnolinecarbohydrazide, 102
N'-heteroarylation, 103
Cinnolinecarbohydrazides, see
Cinnolinecarboxamides
4-Cinnolinecarbonitrile, alkanelysis, 40,
104
with a Grignard, 72
mass spectrum, 103
5-Cinnolinecarbonitrile, 92

Cinnolinecarbonitriles, 103

alkanelysis, 39, 104

from alkylsulfonylcinnolines, 82

from aminocinnolines, 92

aminolysis, 88

from cinnolinecarboxamides, 103

to cinnolinecarboxamidines, 104

cyclizations, 104

decyanation, 104

from halogenocinnolines, 52

hydrolysis, 97, 102

mass spectra, 103

preparation, 103

reactions, 104

thiolysis, 102
Cinnolinecarbonyl halides, to

cinnolinecarboxamides, 100

from cinnolinecarboxylic acids, 99, 100

to cinnolinecarboxylic esters, 99
Cinnolinecarboxamides, 102

N-arylation, 103

from cinnolinecarbonitriles, 102

to cinnolinecarbonitriles, 103

from cinnolinecarboxylic acids, 100

hydrolysis, 97

preparation, 102

reactions, 103
4-Cinnolinecarboxylic acid, 54

to an amide, 100
4-Cinnolinecarboxylic acid 1-oxide, 29
Cinnolinecarboxylic acids, 95

by carbonation, 95

from cinnolinecarbonitriles, 97

from cinnolinecarboxamides, 97

to cinnolinecarboxamides, 100

from cinnolinecarboxylic esters, 96

decarboxylation, 98

esterification, 99

preparation, 95

reactions, 98

from trihalogeromethylcinnolines, 53
Cinnolinecarboxylic esters, 101

to cinnolinecarboxamides, 101

from cinnolinecarboxylic acids, 99

hydrolysis, 96

preparation, 101

reactions, 101
3,4-Cinnolinediamine, 86

cyclocondensation, 92
3,4-Cinnolinedicarbaldehyde, reduction, 70
3,4-Cinnolinedicarbonitrile, 52

aminolysis, 88

hydrolysis, 97, 102
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3,4-Cinnolinedicarboxamide, 102
3,4-Cinnolinedicarboxylic acid, 97
3,4(1H,2H)-Cinnolinedione, 60
Cinnoline ketones, 105

cyclocondensation, 106

to oximes, 107

preparation, 105

pyrolysis, 107

reactions, 106

reduction, 40

by reductive acylation, 106

to thiosemicartazones, 106
Cinnoline 1-oxide, resistance to photolysis, 76
Cinnoline 2-oxide, deoxidative amination, 77
Cinnoline N-oxides, 75

deoxidative amination, 77

NMR spectra, 76

photolysis, 76

preparation, 75

reactions, 76
Cinnolinequinones, 71
Cinnolines, from carbocyclic substrates, 1, 12

glance index to products from primary

synthesis, 30

from heterobicyclic substrates, 25

from heteromonocyclic substrates, 24

from heteropolycyclic substrates, 28

nomenclature, ix

to phthalazines, 141

primary syntheses, 1

from pyridazines, 22

simple (list), 351
Cinnoline sulfones, see Alkylsulfonylcinnolines
Cinnolinesulfonic acids, 83

derivatives, 83

Index

amination, 88
C-arylation, 40
chlorination, 46
halogenolysis, 49
reduction, 67
4(1H)-Cinnolinone, 13-15, 61
iodination, 45
reduction, 67
X-ray analysis, 60
Cinnolinones (nontautomeric), 72
from cinnolinecarbonitriles, 72
from cinnolinethiones, 73
from cinnolinones (tautomeric), 62
to cinnolinones (tautomeric), 61
oxidation, 73
oxylation, 72
preparation, 72
reactions, 73
reduction, 74
ring contraction, 74
structure, 73
thiation, 73
Cinnolinones (tautomeric), 60
C-acetoxylation, 69
N/O-acylation, 66
from alkoxycinnolines, 61
alkylation, 62
aminolysis (indirect), 65
azo coupling, 68
from cinnolinamines, 60
from cinnolinones (nontautomeric), 61
cyclocondensation, 68
from halogenocinnolines, 53
halogenolysis, 48
hydrazinolysis, 68

Cinnoline sulfoxides, see Alkylsulfinylcinnolines, oxidation, 67

Cinnolinethiones, 79
alkylation, 79
aminolysis, 80
from cinnolinones, 65, 73
desulfurization, 79
from halogenocinnolines, 54
preparation, 79
reactions, 79
Cinnoliniumolates, 72
cyclocondensation, 74
preparation, 72
reactions, 73
rearrangement, 75
structure, 73
3(2H)-Cinnolinone, 90
C-acyloxylation, 69
N-alkylation, 62

preparation, 60
reactions, 62
rearrangement, 69
reduction, 67
tautomerism, 60
thiation, 65
X-ray analyses, 60
1-Cyanoaminophthalazine, 220
with amines, 341
cyclocondensation, 343
4-(a-Cyanobenzyl)cinnoline, 40
decyanation, 104
1-(a-Cyanobenzyl)phthalazine, 188
oxidation, 340
1-Cyano-N,N-diethyl-1,2-dihydro-2-
phthalazinecarboxamide, with benzaldehyde,
258



Index

1-Cyano-1,2-dihydro-2-phthalazinecarbonyl
chloride, 182
nitrosation and cyclization, 328
4-(a-Cyano-a-ethoxycarbonylmethyl)cinnoline,
40
1-(a-Cyano-a-ethoxycarbonylmethyl)-4-
phenylphthalazine, 188
cyclocondensation, 333
4-(a-Cyano-a-ethoxycarbonylmethyl)-1-
phthalazinecarbonitrile, 340
Cyano ethoxycarbonyl (phthalazin-2-
io)methanide, cyclization, 333
2-(2-Cyanoethyl)-4-(p,p’-dibromobenzhydryl)-
1(2H)-phthalazine, 242
X-ray analysis, 242
2-(2-Cyanoethyl)-4-phenyl-1(2H)-phthalazinone,
242
thiolysis, 335
4-(6-Cyano-3-hydroxy-2,2-dimethyl-3,4-dihydro-
2H-[1]benzopyran-4-yloxy)-2-methyl-1(2H)-
phthalazinone, 240
2-Cyanomethyl-4-ethoxycarbonylmethyl-1(2H)-
phthalazinone, 229, 242
cyclocondensation, 343
2-(0-Cyanophenyl)-4,6-bis(diethylamino)-3,5-
diethylpyridine, 231
2-(o-Cyanophenyl)-4,6-bis(diethylamino)-3,5-
dimethylpyridine, 231
2-Cycloheptyl-4-(3-cyclopentyloxy-4-
methoxyphenyl)-4a,5,8,8a-tetrahydro-1(2H)-
phthalazinone, hydrolysis, 256
2-Cycloheptyl-4-(3-hydroxy-4-methoxybenzyl)-
4a,5,8,8a-tetrahydro-1(2H)-phthalazinone,
O-alkylation, 259
2-Cycloheptyl-4-(3-hydroxy-4-methoxyphenyl)-
4a,5,8,8a-tetrahydro-1(2H)-phthalazinone,
256
2-Cycloheptyl-4-[4-methoxy-3-(5-
phenylpentyloxy)benzyl]-4a,5,8,8a-
tetrahydro-1(2H)-phthalazinone, 259
2-(Cyclohex-1-enyl)-1,4(2H,3H)-
phthalazinedione, 165
3-Cyclohexyl-6,7-dimethoxy-4(1H)-cinnolinone,
13
bromination, 46
halogenolysis, 48
5-Cyclopentyloxy-1-(3,5-dichloropyridin-4-
ylamino)-6-methoxyphthalazine,
214
N-oxidation, 277
5-Cyclopentyloxy-1-(3,5-dichloropyridin-4-
ylmethyl)-3-methanesulfonyl-6-methoxy-
3,4-dihydrophthalazine, 302
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5-Cyclopentyloxy-1-(3,5-dichloropyridin-4-
ylmethyl)-6-methoxy-3,4-dihydrophthala-
zine, alkylsulfonylation, 302
5-Cyclopentyloxy-1-(3,5-dichloropyridin-4-
ylmethyl)-6-methoxyphthalazine N-oxide,
277
Cyclopropa[c]cinnolines, to cinnolines, 28
1-Cyclopropylmethyl-4a-m-hydroxyphenyl-2-
methyldecahydrocinnoline, 69
1,2,3,4,4a,5,7,12,14,14a-Decahydrophthalazino-
[2,3-b]phthalazine-5,12-dione, 251
5-(Diacetylmethylazo)-1,4(2H,3H)-
phthalazinedione, 303
1,2-Diacetyl-4-methyl-1,2-dihydrocinnoline, 106
1-Diacetylmethyl-4-phenylphthalazine, 188
cyclocondensation, 346
2,3-Diacetyl-7-nitro-3,4-dihydro-1(2H)-
phthalazinone, 115
deacylation, 115
2,3-Diacetyl-1,2,3,4-tetrahydrophthalazine, 114
1,4-Diamino-2-(3-
ethoxycarbonylpropyl)phthalazin-2-ium
bromide, 305
to the nontautomeric phthalazinimine, 305
1-(2,4-Diamino-6-oxo-1,6-dihydropyrimidin-5-
yl)-4-phenylphthalazine, 333
6,7-Diamino-1,4(2H,3H)-phthalazinedione,
cyclocondensation, 308
1,2-Diazetes, to cinnolines, 24
Diazirino[1,2-b]phthalazines, to phthalazines, 160
Diazoacetylphthalazines, 328
1,4-Dibenzamidophthalazine, 300
2,3-Dibenzenesulfonyl-1,4(2H,3H)-
phthalazinedione, desulfonylation, 288
4-Dibenzoylamino-2-methyl-1(2H)-
phthalazinone, monodeacylation, 300
8,16-Dibenzoyl-5,13-bis(dimethylamino)-
8,8a,16,16a-tetrahydropyrazino[2,1-a:5,4-
d']diphthalazine, 202
1,2-Dibenzoyl-1,2-dihydro-4-
cinnolinecarbonitrile, 35
to 4,4'-bicinnoline, 35
6,7-Dibenzoyl-1,4-diphenylphthalazine, 161
cyclization, 346
Dibenzoyl (2-phthalazinio) methanide, ionization,
196
6,7-Dibenzyl-1,4-diphenylphthalazine,
cyclocondensation, 194
2,3-Dibenzyloxycarbonyl-1,2,3,4-
tetrahydrophthalazine, 176
1,4-Dibenzyl-3-phenyl-1,4-dihydrocinnoline,
37
2,3-Dibenzyl-1,4(2H,3H)-phthalazinedione, 127



460

4-(p,p'-Dibromobenzhydryl)-1(2H)-
phthalazinone, alkylation, 242
]-(2,3-Dibromo-3-p-chlorophenyl-2-
phenylpropionyl)-4-(3,4-dichlorophenyl)-
1(2H)-phthalazinone, 191
4-Dibromomethyl-3-methylcinnoline, 42
trans-2,2'-Di-p-bromophenyl-1,1"-bi(1,2-
dihydrophthalazin-1-ylidene), 116
X-ray analysis, 116
6,7-Dibromo-1,4(2H,3H)-phthalazinedione, 142
6,7-Dibromo-5,8-phthalazinequinone, 206
5-(o,B-Dibromostyryl)phthalazine, 191
cyclocondensation, 234
Di-tert-butyl 7-benzyloxy-3,6-dimethoxy-1,2,3,4-
tetrahydro-1,2-cinnolinedicarboxylate, 4
Di-tert-butyl 7-benzyloxy-6-methoxy-1,2-
dihydro-1,2-cinnolinedicarboxylate, 4
reductive debenzylation, 61
Di-tert-butyl 6,7-bis(bromomethyl)-5,8-
dimethoxy-1,2,3,4-tetrahydro-2,3-
phthalazinedicarboxylate, 114
Di-tert-butyl 6,7-bis(bromomethyl)-1,2,3,4-
tetrahydro-2,3-phthalazinedicarboxylate, 114
cyclocondensation, 233
Di-tert-butyl 3,6-dimethoxy-7-oxo-1,2,3,4,4a,7-
hexahydro-1,2-cinnolinedicarboxylate,
dealkoxylation, 72
Di-tert-butyl 6-methoxy-7-oxo-1,2,3,7-tetrahydro-
1,2-cinnolinedicarboxylate, 61, 72
5,7-Di-tert-butyl-2-phenyl-1,2-dihydro-3-
cinnolinol, 19
1,1-Dibutyl-4-phenyl-1,2-dihydrophthalazine, 189
Di-tert-butyl 1,2,3,4-tetrahydro-2,3-
phthalazinedicarboxylate, decarboxylation,
174
1,4-Dicarboxy-5,8-phthalazinequinone, 248
4-Dichloromethyl-3-methylcinnoline, 54
hydrolysis, 54
1,4-Dichloro-2-methylphthalazinium
methosulfate, aminolysis, 218
6,7-Dichloro-4-p-nitrophenyl-1,2-
dihydrophthalazine, alkoxycarbonylation,
301
6,7-Dichloro-1-p-nitrophenylphthalazine, 117
reduction, 294
4-(3,4-Dichlorophenyl)-2-(2,3-diphenylacryloyl-
1(2H)-phthalazinone, 189
4-(3,4-Dichlorophenyl)-2-phenylacetyl-1(2H)-
phthalazinone, alkylidenation, 189
1,4-Dichloro-6-phenylphthalazine, aminolysis,
215
6,7-Dichloro-2-phenylphthalazin-2-ium-4-olate,
155

Index

1,4-Dichlorophthalazine, 205, 206
alkanelysis, 188
aminolysis, 212, 215, 216
arenethiolysis, 228
cyclocondensation, 231, 232
degradation, 230
hydrazinolysis, 219, 221
reduction, 174
thiolysis, 226
transhalogenation, 207
1,4-Dichloro-6-phthalazinecarbonitrile, 337
aminolysis, 213
6,7-Dichloro-5,8-phthalazinequinone, 206, 263
aminolysis, 215, 217
azidolysis, 220
cyclocondensation, 234
1-[(3,5-Dichloropyridin-4-yl)methyl]-6-
methoxy-5-(5-phenylpent-1-ynyl)-
phthalazine, 210
1,4-Dichloro-5,6,7,8-tetrahydrophthalazine,
hydrogenolysis, 211
1,2-Di(cinnolin-3-yl)-1,2-ethylenediol, 69
oxidation, 70
Di(cinnolin-3-yl)glyoxal, 70
Dicyano (1,4-diphenyl-5,6,7,8-
tetrahydrophthalazin-2-io) methanide,
197
4-(Dicyanomethyl)cinnoline, 40
Dicyano (2-phthalazinio) methanide, 181
cyclocondensation, 200
6,6-Diethoxy-5,6-dihydropyrido[1’,2":1,2]-
imidazo(4,5-flphthalazin-5-one, 234
4-(3-Diethylamino-2-hydroxypropoxy)-1(2H)-
phthalazinone, 257
2-Diethylamino-7-methoxy-3-methyl-1-p-
tolylsulfonylnaphthalene, 288
3-Diethylamino-2-methyl-5,10-dihydro-1H-
pyrazolo[1,2-b]phthalazine-1,5-dione, 307
6-Diethylamino-8-methyl-1,4(2H,3H)-
phthalazinedione, 142
4-Diethylamino-3-phenylethynylcinnoline, 39
Diethyl 4-(N,N’-diethoxycarbonylhydrazino)-
1,2,3,4-tetrahydro-1,2-
cinnolinedicarboxylate, 18
Diethyl 5,7-dimethyl-4-oxo-3-phenyl-3,4-
dihydro-1,6-phthalazinedicarboxylate,
reduction, 253
Diethyl 5,8-dioxo-2,3,5,8-tetrahydro-6,7-
phthalazinedicarboxylate, 133
Diethyl 1-hydroxy-1-phenyl-1,2,3,4-tetrahydro-
2,3-phthalazinedicarboxylate, 115
Diethyl 7-methyl-5-nitro-4-oxo-3,4-dihydro-1,6-
phthalazinedicarboxylate, 291
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3,4-Diethyl-6-methyl-2-p-tolylcinnolin-2-ium
tetrafluoroborate, 21
Diethyl 4-ox0-3,4-dihydro-1,7-
phthalazinedicarboxylate, 324
reduction, 252
Diethyl 6,7-phthalazinedicarboxylate, reduction,
253
2,3-Diethyl-1,2,3,4-tetrahydrophthalazine, 177
1,4-Difluorophthalazine, 207
effect of fluoro substituents on reduction,
210
1,4-Dihydrazinophthalazine, 129
alkylidenation, 316
cyclocondensation, 317
fine structure, 310
with methyl isothiocyanate, 313
oxidation, 173
1,4-Dihydro-2,3-benzothiin 3-oxide, 179
1,3-Dihydrobenzo(c]thiophene 2,2-dioxide, 179
1,4-Dihydro-5-cinnolinamine, 86
1,4-Dihydrocinnoline, 4
oxidation, 33
1,4-Dihydro-3(2H)-cinnolinone, 67
rearrangement, 69
2,3-Dihydro-4(1H)-cinnolinone, 67
acylation and cyclization, 67
5,21-Dihydro-12H,14H-7,11:15,19-dimetheno
[2,8,9]thiadiazacyclopentadecino[8,9-
b]phthalazine-5,21-dione, 233
6,11-Dihydro-13H-indazolo[1,2-b]phthalazin-13-
one, 232
1,2-Dihydrophthalazine, 174
1,4-Dihydrophthalazine, 175
3,4-Dihydro-1(2H)-phthalazinone, 247
cyclocondensation, 307
nitrosation, 295
3,4-Dihydro-2H-pyrimido[2,1-a]phthalazin-
7(6H)-one, 262
1,10b-Dihydro-3H-thiazolo[4,3-a]phthalazine,
179
3,4-Dihydro-2H-[1,2,4]triazino[3,4-a]phthalazin-
3-one, 338
4-(2,3-Dihydroxypropyl)-2-phenyl-1(2H)-
phthalazinone, 256
5,8-Dihydroxy-5,6,7,8-tetrahydro-1,4-
phthalazinedicarboxylic acid, oxidation, 248
6,7-Diiodo-2-phenylphthalazin-2-ium-4-olate, 155
1-(3,4-Dimethoxybenzoyl)phthalazine, 259
reduction, 254
1-(4,4-Dimethoxybut-1-enyl)-2-methyl-4-
phenylphthalazin-2-ium perchlorate, 189
3,4-Dimethoxycarbonyl-2-phenylcinnolin-2-ium
tetrafluiroborate, 21
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1,4-Dimethoxycarbonyl-5,8-phthalazinequinone,
160
1,2-Dimethoxycarbonyl-2-phthalazinioethanolate,
280
2-[4-(6,7-Dimethoxy-2,3-dimethoxycarbonyl-
naphthalen-1-yl)pyridin-2-yl]-4-(pyridin-3-
yl)-1(2H)-phthalazinone, 245
5,8-Dimethoxy-2,3-dimethyl-1,4(2H,3H)-
phthalazinedione, 241
4,7-Dimethoxy-1,3-isoindolinedione, 252
6,7-Dimethoxy-4-p-methoxyphenylcinnoline,
iodination, 48
7,8-Dimethoxy-2-methyl-1(2H)-phthalazinone,
145
4-(3,4-Dimethoxyphenyl)-{4-[p-(4-methyl-6-oxo-
1,4,5,6-tetrahydropyridazin-3-
yl)phenyl]butyl }-1(2H)-phthalazinone, 225
6,7-Dimethoxy-1-phenylphthalazine, 111
4-(3,4-Dimethoxyphenyl)-1(2H)-phthalazinone,
alkylation, 244
1-Dimethoxyphosphinyl-N,N-diphenyl-1,2-
dihydro-2-phthalazinecarboxamide, 183
1-Dimethoxyphosphinyl-2-methanesulfonyl-1,2-
dihydrophthalazine, X-ray analysis, 183
1,4-Dimethoxyphthalazine, aminolysis, 269
6,7-Dimethoxyphthalazine, 116, 140
5,8-Dimethoxy-1,4(2H,3H)-phthalazinedione,
alkylation, 241
ring contraction, 240
6,7-Dimethoxy-1,4(2H,3H)-phthalazinedione, 142
7,8-Dimethoxythiazolo[4,5-c]cinnolin-2-amine,
57
4-[(3-Dimethylaminoacryloyl)methoxy]-1(2H)-
phthalazinone, cyclocondensation, 347
7-Dimethylamino-4,4-bis(p-dimethylamino-
phenyl)-3,4-dihydro-1(2H)-phthalazinone,
ring fission, 251
4-(4-Dimethylaminobutyryl)-1(2H)-
phthalazinone, reduction, 255
3-Dimethylamino-4-cinnolinecarbonitrile, 88
8-Dimethylamino-2,3-dimethyl-1,4,6,11-
tetrahydropyridazino[ 1,2-b]phthalazine-6,11-
dione, 266
4-(2-Dimethylaminoethylamino)cinnoline,
acylation, 94
1-[(2-Dimethylaminoethyl)amino]-4-
phenylphthalazine, 213
N-(2-Dimethylaminoethyl)-1-hydroxymethyl-4-
0x0-3,4-dihydro-6-phthalazinecarboxamide,
331
2-Dimethylaminoethyl 1-hydroxymethyl-4-
0x0-3,4-dihydro-6-phthalazinecarboxylate,
329
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4-[N-(2-Dimethylaminoethyl)-o-iodobenzamido]
cinnoline, 94
cyclization, 57
11-(2-Dimethylaminoethyl)isoquino[4,3-
c]cinnolin-12(11H)-one, 57
4-(4-Dimethylamino-1-hydroxybutyryl)-1(2H)-
phthalazinone, 255
1-Dimethylamino-4-isopropylphthalazine, 149
4-Dimethylamino-2-methylphthalazin-2-ium
iodide, 304
4-Dimethylamino-2-phenacylphthalazinium
bromide, cyclocondensation, 347
self-condensation, 202
4-(p-Dimethylaminophenyl)-3(2H)-cinnolinone,
40
7-Dimethylamino-3-phenyl-1,11b-dihydro-4H-
[1,2,4]triazino[3,4-a]phthalazine, 347
1-[(p-Dimethylaminophenylimino)methy1]-2,4-
diphenylphthalazin-2-ium perchlorate, 194
1-[(p-Dimethylaminophenylimino)methy1]-2-
methyl-4-phenylphthalazin-2-ium
perchlorate, 194
4-p-Dimethylaminophenyl-4-phenyl-3,4-dihydro-
2(1H)-phthalazinone, halogenolysis, 204
7-Dimethylamino-2-phenyl-1(2H)-phthalazinone,
298
N-oxidation, 277
7-Dimethylamino-2-phenyl-1(2H)-phthalazinone
o-N-oxide, 277
1-Dimethylaminophthalazine, to the methylamino
analog, 297
quaternization, 304
6-Dimethylamino-1,4(2H,3H)-phthalazinedione,
oxidation, 248
6-Dimethylamino-1,4-phthalazinequinone, 248
to a stable adduct, 248, 266
4-Dimethylamino-2-propylphthalazin-2-ium
iodide, 304
2-(a,-Dimethylbenzyl)-1,4(2H,3H)-
phthalazinedione, 154
Dimethyl 6-bromo-3,4-cinnolinedicarboxylate, 7
4-[1-(Dimethylcarbamoyl)-1-methylethyl]Jamino-
1(2H)-phthalazinone, 161
cyclization, 307
reduction, 253
Dimethyl 7-chloro-10-methyl-5-0x0-4,5-dihydro-
1,4-imino-1H-1-benzazepine-2,3-
dicarboxylate, 74
3,4-Dimethylcinnoline, halogenation, 42, 54
oxidation, 42
5,7-Dimethyl-3,4(1H,2H)-cinnolinedione, 27
2,3-Dimethylcinnolinium iodide, 41
alkylidenation, 41
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3,3-Dimethyl-3,4-dihydrocinnoline, 4
6,7-Dimethyl-2,3-dihydro-4(1H)-cinnolinone,
acylation, 66
Dimethyl 1,2-dihydro-1,2-epoxynaphthalene-2,3-
dicarboxylate, 280
2,2-Dimethyl-2,3-dihydroimidazo[2,1-
a]phthalazine-3,6(5H)-dione, 307
1,2-Dimethyl-1,2-dihydrophthalazine, 197
oxidation, 197
2,2-Dimethyl-1,2-dihydrophthalazinium iodide,
198
2,4-Dimethyl-6,11-dihydro[1,2,3]triazino[1,2-
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2,3-Dimethyl-7-(1,3-dioxan-2-yl)-3,4-
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Dimethyl 6,8-dioxo-2,3,5,6,7,8-hexahydro-1,4-
phthalazinedicarboxylate, 160
oxidation, 160
4-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methyl]-2-
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256
2,3-Dimethyl-1,4-dioxo-1,2,3,4-tetrahydro-6-
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Dimethyl 1,4-diphenyl-1,2-dihydro-1,2-
phthalazinedicarboxylate, 330
7,7-Dimethyl-1,3-diphenyl-4,6,7,8-tetrahydro-
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Dimethyl 3-ethoxycarbonylpyrrolo[2,1-
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201, 333
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7,9-Dimethyl-4-phenylpyrido[3,2-c]cinnolin-
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1-(3,5-Dimethylpyrazol-4-yl)-4-
phenylphthalazine, 346
1-(3,5-Dimethylpyrazol-1-yl)phthalazine, 317
1-[(2,5-Dimethylpyrrol-1-yl)amino]phthalazine,
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3,5-Dimethyl-5,6,7,8-tetrahydrocinnoline, 17
2,3-Dimethyl-5,6,7,8-tetrahydrocinnolin-2-ium-4-
olate, 25
1,3-Dimethyl-5,6,7,8-tetrahydro-4(1H)-
cinnolinone, 25
2,3-Dimethyl-1,2,3,4-tetrahydrophthalazine, 177
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Dimroth rearrangement, 343
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reduction, 311
1-[N'-(2,4-Dinitrophenyl)hydrazino]phthalazine,
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1-(2,4-Dinitrophenylhydrazono)-2,4-diphenyl-1,2-
dihydrophthalazine, 286
2-(2,4-Dinitrophenyl)-4-phenyl-1(2H)-
phthalazinone, 112
5,10-Dioxo-5,10-dihydro-1H-pyrazolo[1,2-
b]phthalazine-1-carboxylic acid, 266
9,11-Diox0-8a,9,10,11,11a,11b-hexahydro-8 H-
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1,4-Dioxo-1,2,3,4-tetrahydro-2-
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1,4-Dioxo-1,2,3,4-tetrahydro-6-
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1,4-Dioxo-1,2,3 4-tetrahydro-6,7-
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192
2,4-Diphenyl-1,2-dihydrophthalazine, 190
2,4-Diphenyl-1,2-dihydro-1-phthalazinol, 192
oxidation, 272
4,7-Diphenyl-4a,5,6,7,8,8a-hexahydro-1(2H)-
phthalazinone, 120
1,3-Diphenylisobenzofuran, 279
4-Diphenylmethyl-1(2H)-phthalazinone, 131
1,4-Diphenylphthalazine, 113, 118
alkoxycarbonylation, 330
alkylation, 186
N-oxidation, 276
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2,3-Diphenyl-1,4(2H,3H)-phthalazinedione, 130,
156
thiation, 272
2,3-Diphenyl-1,4(2H,3H)-phthalazinedithione,
273
1,4-Diphenylphthalazine 2-oxide, 276
photolysis, 279
1,4-Diphenyl-5(3H)-phthalazinone, 160
2,4-Diphenyl-1(2H)-phthalazinone, 126, 140, 272
C-alkylation, 187
quaternization, 275
1,3-Diphenyl-5-(phthalazin-1-yl)formazan, 316
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carbonitrile, 200
2/, 4'-Diphenylspiro{3H-naphth[2,1-
b][1,4]Joxazine-3,1’(2’H)phthalazine}, 194
2,2'-Diphenyl-1,1’,2,2'-tetrahydro-1,1'-
biphthalazinylidene, 273
thiation, 273
1,4-Diphenyl-5,6,7,8-teteahydrophthalazine, 137
2,3-Diphenyl-1,2,3 4-tetrahydrophthalazine,
cation radical, 184
2,3-Diphenyl-4-thioxo-3,4-dihydro-1(2H)-
phthalazinone, 272
3,6-Diphenyl-1,2,4-triazolo[3,4-a]phthalazine,
314
8-(trans-1,2-Diphenylvinyl)-5,7-difluoro-2,3,4-
triphenylcinnoline, X-ray analysis, 45
8-(1,2-Diphenylvinyl)-2,3,4-triphenyl-2,3-
dihydrocinnoline, 21
N,N'-Di(phthalazin-1-yl)hydrazine, X-ray
analysis, 310
2,3-Dipropyl-1,2,3,4-tetrahydrophthalazine, 178
5,8-Epidioxyphthalazines, to phthalazines, 160
5,8-Epoxyphthalazines, to phthalazines, 160
4-(2,3-Epoxypropoxy)-1(2H)-phthalazinone,
aminolytic fission, 257
3-Ethoxalyl-5,6,7,8-tetrahydro-1-p-
methoxyphenyl-4(1H)-cinnolinone, 2
3-Ethoxycarbonyl-6,7-difluoro-2-methylcinnolin-
2-ium-4-olate, 64
6-Ethoxycarbonyl-5,7-dimethyl-8-nitro-4-oxo-
3,4-dihydro-1-phthalazinecarboxylic acid,
reductive cyclization, 309
6-Ethoxycarbonyl-5,7-dimethyl-4-0x0-3,4-
dihydro-1-phthalazinecarboxylic acid, 147
decarboxylation, 322
2-[(N'-Ethoxycarbonylhydrazinocarbonyl)
methyl]-4-phenyl-1(2H)-phthalazinone, 338
1-[a-Ethoxycarbonyl-a-(hydroxyamino)methyl]-
4-phenylphthalazine, cyclocondensation, 323
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2-(3-Ethoxycarbonyl-2-imino-5-
methyltetrahydrofuran-3-yl)-1,4(2H,3H)-
phthalazinedione, 265
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6-Ethoxycarbonyl-4-methoxy-5,7-dimethyl-1-
phthalazinecarboxylic acid, 321
2-Ethoxycarbonylmethylcinnolin-2-ium-4-olate,
X-ray analysis, 73
1-Ethoxycarbonylmethyl-4(1H)-cinnolinone, X-
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2-Ethoxycarbonylmethyl-2,3-dihydro-4(1H)-
cinnolinone, X-ray analysis, 60
4-Ethoxycarbonylmethyl-2-(6-fluorobenzothiazol-
2-ylmethyl)-1(2H)-phthalazinone, 343
4-Ethoxycarbonylmethyl-2-hydroxymethyl-
1(2H)-phthalazinone, 243
halogenolysis, 208
2-Ethoxycarbonylmethyl-4-methyl-1(2H)-
phthalazinone, aminolysis, 331
hydrazinolysis, 332
hydrolysis, 320
2-(3-Ethoxycarbonyl-5-methyl-2-
oxotetrahydrofuran-3-yl)-1,4(2H,3H)-
phthalazinedione, 345
2-Ethoxycarbonylmethyl-7-phenyl-5,6-dihydro-
3(2H)-cinnolinone, 62
2-Ethoxycarbonylmethyl-6-phenylimidazo[2,1-
a]phthalazine, 307
2-Ethoxycarbonylmethyl-4-phenyl-1(2H)-
phthalazinone, 242
2-Ethoxycarbonylmethylphthalazinium bromide,
cyclocondensation, 199, 201
4-Ethoxycarbonylmethyl-1(2H)-phthalazinone,
alkylation, 242, 243
4-[(5-Ethoxycarbonyl-6-methylpyridin-2-
yl)methoxy]-1(2H)-phthalazinone, 347
1-(Ethoxycarbonylmethylthio)-4-
methylphthalazine, hydrazinolysis, 286
3-(3-Ethoxycarbonylpropyl)-4-imino-3,4-dihydro-
1-phthalazinamine, 305
1-Ethoxy-2,4-diphenyl-1,2-dihydrophthalazine,
192
1-[1-Ethoxy-2-(2-
ethoxyethylthio)ethyl]phthalazine, 283
1-Ethoxy-4-(N-methylhydrazino)phthalazine, 223
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2-Ethoxy-4-methyl-3-p-nitrophenyl-4H-
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Ethyl 1-(acetoxyacetyl)-5,7-dimethyl-4-oxo0-3-
phenyl-3,4-dihydro-6-
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Ethyl 5-acetoxymethyl-1-0-methoxyphenyl-7-
methyl-4-0x0-3,4-dihydro-6-
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reductive cleavage, 257
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Ethyl 5-bromomethyl-1-o0-methoxyphenyl-7-
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Ethyl 4-cyano-6-ethoxycarbonylmethyl-8-
hydroxy-2-o-methoxyphenyl-2,3-dihydro-7-
cinnolinecarboxylate, 23

Ethyl 1-cyano-4-methoxy-5,7-dimethyl-6-
phthalazinecarboxylate, hydrolysis
(selective), 321

Ethyl 1-cyanomethyl-5,7-dimethyl-4-0xo0-3,4-
dihydro-6-phthalazinecarboxylate,
alcoholysis, 340

cyclocondensation, 342
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292
Ethyl 1-epoxyethyl-5,7-dimethyl-4-ox0-3,4-
dihydro-6-phthalazinecarboxylate, 268
Ethyl 3-(2,3-epoxypropyl)-1,5,7-trimethyl-4-oxo-
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Ethyl 4-(a-ethoxycarbonylbenzyl)-1,4-dihydro-3-
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dihydro-2-phthalazinecarboxylate, 184
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phenyl-3,4-dihydro-6-
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phthalazinecarboxylate, aminolysis, 331

transesterification, 329

Ethyl 4-hydroxymethyl-1-oxo-1,2-dihydro-6-

phthalazinecarboxylate, 252



Index

Ethyl 1-hydroxymethyl-3,5,7-trimethyl-4-0x0-3,4-
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Ethyl 3-p-hydroxyphenyl-5,7-dimethyl-4-ox0-3,4-
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cinnolinecarboxylate, 28
Ethyl 4-p-methoxybenzyl-3-methyl-
1,2,3,4,5,6,7,8-octahydro-2-
phthalazinecarboxylate, 329
reduction, 190
6-Ethyl-3-(2-methoxycarbonylethyl)-4(1H)-
cinnolinone, 100
3-Ethyl-4-methoxycinnoline, 38
Ethyl 7-methoxy-3-cinnolinecarboxylate, 11
Ethyl 4-methoxy-5,7-dimethyl-6-
phthalazinecarboxylate, 223
Ethyl 7-methoxy-4-methyl-3-
cinnolinecarboxylate, 20
Ethyl 2-methoxymethyl-1-oxo-4-phenyl-1,2-
dihydro-6-phthalazinecarboxylate, 134
X-ray analysis, 134
Ethyl 1-methoxymethyl-3,5,7-trimethyl-4-oxo-
3,4-dihydro-6-phthalazinecarboxylate, 260
Ethyl 7-methoxy-4-oxo-1,4-dihydro-3-
cinnolinecarboxylate, 6
N-alkylation, 62
1-Ethyl-7-methoxy-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, 96
Ethyl 1-o-methoxyphenyl-5,7-dimethyl-4-oxo-
3,4-dihydro-6-phthalazinecarboxylate, 146
halogenation, 191
halogenolysis, 204
Ethyl 1-o-methoxyphenyl-5,7-dimethyl-6-
phthalazinecarboxylate, 211
2-Ethyl-3-methylcinnolinium iodide,
alkylidenation, 41
Ethyl 1-methyl-1,4-dihydro-3-
cinnolinecarboxylate, 79
Ethyl 1-methyl-4-oxo-1,4-dihydro-3-
cinnolinecarboxylate, thiation, 73
6-Ethyl-7-methyl-4-phenyl-1(2H)-phthalazinone,
157
7-Ethyl-6-methyl-4-phenyl-1(2H)-phthalazinone,
157
1-Ethyl-3-methylsulfonyl-4(1H)-cinnolinone,
cyanolysis, 82
3-Ethyl-5-methyl-5,6,7,8-tetrahydrocinnoline, 17
Ethyl 4-methylthio-3-cinnolinecarboxylate, 79

467

Ethyl 1-methyl-4-thioxo-1,4-dihydro-3-
cinnolinecarboxylate, 73
aminolysis, 80
desulfurization, 79
to the 3-oxo analog, 73
Ethyl 8-nitro-4-oxo0-3,4-dihydro-1-
phthalazinecarboxylate, reduction, 293
Ethyl 1-nitropyrrolo[2,1-a]phthalazine-3-
carboxylate, 199
1-Ethyl-4-oxo-1,4-dihydro-3-
cinnolinecarbonitrile, 82
hydrolysis, 97
Ethyl 4-oxo0-1,4-dihydro-3-cinnolinecarboxylate,
8,99
thiation, 65
1-Ethyl-4-oxo0-1,4-dihydro-3-cinnolinecarboxylic
acid, 97
6-Ethyl-4-oxo-1,4-dihydro-3-cinnolinecarboxylic
acid, 9
1-Ethyl-4-oxo0-1,4-dihydro-3,7-
cinnolinedicarbonitrile, 82
hydrolysis, 97
1-Ethyl-4-oxo-1,4-dihydro-3,7-
cinnolinedicarboxylic acid, 97
Ethyl 4-oxo0-3,4-dihydro-1-
phthalazinecarboxylate, 327
with a Grignard, 254
2-Ethyl-4-oxo-1,3-diphenyl-3,4-
dihydrophthalazin-2-ium tetrafluoroborate,
275
Ethyl 4-oxo-3-phenyl-6-phthalazinecarboxylate,
reduction, 253
2-(1-Ethylprop-1-enyl)-1,4(2H,3H)-
phthalazinedione, 160
4a-Ethyl-2-(o-propylphenylhydrazono)-
4.4a,5,6,7,8-hexahydro-3(2H)-cinnolinone, 5
1-Ethyl-7-(pyridin-4-yl)-4(1H)-cinnolinone,
bromination, 46
2-Ethyl-4-(pyridin-3-yl)-1(2H)-phthalazinone,
bronchodilatory activity, 271
4-(6-Ethylpyridin-3-yl)-1(2H)-phthalazinone, 121
Ethyl pyrrolo[2,1-a]phthalazine-3-carboxylate,
199
1-Ethylsulfonyl-4-methylphthalazine, 285
alcoholysis, 267
Ethyl 5,6,7,8-tetrachloro-4-(2,4-dimethylphenyl)-
1-0x0-1,2-dihydro-2-phthalazinecarboxylate,
124
1-(5-Ethylthien-2-yl)-4-o0xo0-3,4-dihydro-6-
phthalazinecarboxylic acid, esterification,
201
4-(5-Ethylthien-2-y1)-5,6,7,8-tetrahydro-1(2H)-
phthalazinone, 121
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1-Ethylthio-2,4-diphenylphthalazin-2-ium
tetrafluoroborate, aminolysis, 286
1-Ethylthio-4-methylphthalazine, 282
oxidation, 285
7-Ethylthio-2-phenyl-1(2H)-phthalazinone, 227
1-Ethylthio-2-phenyl-4-p-tolylphthalazin-2-ium
tetrafluoroborate, 282
Ethyl 4-thioxo-1,4-dihydro-3-
cinnolinecarboxylate, 65
S-alkylation, 79
aminolysis, 80, 101
desulfurization, 79
Ethyl 6,7,8-trifluoro-1-methyl-4-oxo-1,4-dihydro-
3-cinnolinecarboxylate, 100
Ethyl 4,7,7-trimethyl-5-oxo-1-p-tolyl-1,5,6,7-
tetrahydro-3-cinnolinecarboxylate, 22
3-Ethynyl-4(1H)-cinnolinone, 61
3-Ethynyl-4-phenoxycinnoline, 41
hydrolysis, 61
2-(o-Fluorobenzoyl)-1,4(2H,3H)-
phthalazinedione, 127
2-(o-Fluorobenzoyl)-1,2,3,4-
tetrahydrophthalazine, 301
cyclization, 232
6-Fluoro-1-p-fluorophenyl-4-oxo-7-(piperazin-1-
yl)-1,4-dihydro-3-cinnolinecarboxylic acid,
52
6-Fluoro-1-methyl-4-oxo-7-(piperazin-1-yl)-1,4-
dihydro-3-cinnolinecarboxylic acid, 51
6-Fluoro-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, X-ray analysis, 60
2-p-Fluorophenacylphthalazinium bromide, 180
cyclocondensation, 347
4-p-Fluorophenyl-1(2H)-phthalazinone,
hydrogenolysis, 203
2-[2-(p-Formylphenoxy)ethyl]-4-methyl-1(2H)-
phthalazinone, 244
2-[2-(p-Formylphenoxy)ethyl]-1(2H)-
phthalazinone, with a methylene reagent, 190
Furans, to cinnolines, 24
Furo[3,4-g]phthalazines, to phthalazines, 161
1-Guanidinoamino-4-phenylphthalazine, 221
4-Guanidinomethyl-1(2H)-phthalazinone, 302
1-Guanidinophthalazine, 221
Halogenocinnolines, 42, 45
to acylcinnolines, 53
alcoholysis, 54
alkanelysis, 38
alkanethiolysis, 55
aminolysis, 50
arenesulfinolysis, 52, 56
azidolysis, 52
to bicinnolines, 49

from cinnolinones, 48
cyanolysis, 52
cyclizations, 56
by halogenation, 45, 47
hydrogenolysis, 49
hydrolysis, 53
phenolysis, 54
preparation, 45
pyrolysis, 56
reactions, 49
reactivity, 45
thiolysis, 54
Halogenophthalazines, 203
to acyloxyphthalazines, 225
alcoholysis, 222
alkanelysis, 188
alkanethiolysis, 226
aminolysis, 212
arenesulfinolysis, 226
aroyl-displacement, 229
azidolysis, 220
cyanolysis, 229
cyclizations, 230
by halogenation, 190, 206
hydrazinolysis, 218
to hydrazonophthalazines, 220
hydrogenolysis, 210
hydrolysis, 222, 344
from hydroxyphthalazines, 208
by passenger introduction, 209
from phthalazinediazonium salts, 207
to phthalazinimines, 218
from phthalazinones, 203
preparation (extranuclear), 208
preparation (nuclear), 203
reactions, 210
ring fission, 230
thiolysis, 226
transhalogenation, 207
to ureidophthalazines, 220
Hexachlorocinnoline, pyrolysis, 56
Hexachlorophenylacetylene, 56
Hexachlorophthalazine, thermolysis, 231
4,4a,5,6,7,8-Hexahydrocinnoline, 33
4,4a,5,6,7,8-Hexahydro-3(2H)-cinnolinone,
16, 33
oxidation, 16
2,3,7,8,9,10-Hexahydro[ 1,3]oxazino[2,3-
d]pyrimido[1,2-c]phthalazine-5,8-diium
bisperchlorate, 262
1,4,5,6,7,8-Hexaphenylphthalazine, 159
rearrangement, 193
2,4,5,6,7,8-Hexaphenylquinazoline, 193
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1-[2-(Hydrazinocarbonyl)ethyl]-4(1H)-
cinnolinone, X-ray analysis, 73
2-Hydrazinocarbonylmethyl-4-methyl-1(2H)-
phthalazinone, 332
2-Hydrazinocarbonylmethyl-4-phenyl-1(2H)-
phthalazinone, alkoxycarbonylation, 338
alkylidenation, 337
cyclization, 338
4-Hydrazino-3-cinnolinecarbohydrazide, 80
Hydrazinocinnolines, see Aminocinnolines,
1-Hydrazino-4-methylphthalazine, 286
alkylidenation, 315
N'-arylation, 218
to the azido analog, 311
1-Hydrazino-4-phenylphthalazine, alkylidenation
etc., 314
benzenesulfonylation, 312
4-Hydrazino-2-phenyl-1(2H)-phthalazinone,
acylation, 312
1-Hydrazinophthalazine, 210, 302
cyclocondensation, 317, 318
in fluorescence assay for nitrogen dioxide, 311
to 1-phthalazinamine, 297
Hydrazinophthalazines, 310. See also
Aminophthalazines
N'-acylation etc., 311
alcoholysis, 268
alkylidenation, 313
N'-arylation, 313
to arylazophthalazines, 311
to azidophthalazines, 311
bioactivities, 310
cyclization, 316
from halogenophthalazines, 218
preparation, 310
reactions, 311
to semicarbazidophthalazines, 313
4-Hydrazino-1(2H)-phthalazinone, with methyl
isocyanate, 313
3-Hydrazino-5,6,7,8-tetrahydrocinnoline, 50, 80
alkylidenation, 90
cyclocondensation, 93
1-Hydrazino-4-p-tolylphthalazine, 219
4-[B-(2-Hyrazonocyclohexyl)phenethyl]-1(2H)-
phthalazinone, hydrolysis, 345
5-Hydrazono-7,7-dimethyl-3,4-diphenyl-1,5,6,7-
tetrahydrocinnoline, 68
1-Hydrazono-2-methyl-1,2-dihydrophthalazine,
220
8-Hydrazonomethyl-1(2H)-phthalazinone, 146
reduction, 146
Hydrocinnolines, 33. See also Cinnolines
Hydrophthalazines, 174. See also Phthalazines
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1-0-Hydroxyanilino-4-phenylphthalazine,
cyclization, 262
1-(o-Hydroxyanilino)phthalazine, 214
1-p-Hydroxybenzylidenehydrazino-4-
phenylphthalazine, acylation, 314
4-(o-Hydroxybenzyl)-3-methoxycinnoline, 38
1-(a-Hydroxybenzyl)phthalazine, 186, 255, 258
1-p-Hydroxybenzylphthalazine, 256
2-(4-Hydroxybutyl)-4-(2-hydroxyethylamino)-
1(2H)-phthalazinone, halogenolysis, 209
Hydroxycinnolines (extranuclear), 69
acylation, 70
from benzyloxycinnolines, 69
from cinnolinecarbaldehydes, 69
preparation, 69
oxidation, 70
reactions, 70
1-(a-Hydroxy-3,4-dimethoxybenzyl)phthalazine,
254
oxidation, 259
4-[(2-Hydroxy-1,1-dimethylethyl)amino]-1(2H)-
phthalazinone, 162, 253
to the 4-amino analog, 298
]-(2-Hydroxy-1,2-dimethylethyl)-1,4(2H,3H)-
phthalazinedione, 150
4-Hydroxy-2,3-dimethyl-4-phenyl-3,4-dihydro-
1(2H)-phthalazinone, 144
oxidation, 145
4-(2-Hydroxyethoxy)-2-methyl-1(2H)-
phthalazinone, 239
1-(2-Hydroxyethylamino)-4-phenylphthalazine,
213, 258
2-(2-Hydroxyethyl)-3-methyl-1,4(2H,3H)-
phthalazinedione, 142, 270
halogenolysis, 208
2-(2-Hydroxyethyl)-4-methyl-1(2H)-
phthalazinone, 123
2-(2-Hydroxyethyl-1,4(2H,3H)-phthalazinedione,
142
2-(2-Hydroxyethyl)-4-(pyridin-3-yl)-1(2H)-
phthalazinone, 255
3-[(Hydroxyimino)benzyl]-4-cinnolinamine,
107
cyclization, 107
5-Hydroxyimino-7,7-dimethyl-3-phenyl-5,6,7,8-
tetrahydrocinnoline, 65
dehydration and rearrangement, 65
5-Hydroxyimino-3-methyl-5,6,7,8-
tetrahydrocinnoline, 27
4-(4-Hydroxy-3-isopropylphenyl)-1(2H)-
phthalazinone, 120
2-[(3-Hydroxyisoxazol-5-yl)methyl]-4-phenyl-
1(2H)-phthalazinimine, 256
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1-(a-Hydroxy-o-p-methoxyphenylphenethyl)-4-
phenylphthalazine, retro-benzoin reaction,
261
5-Hydroxy-8-methoxy-1,4(2H,3H)-
phthalazinedione, 128
2-[o-Hydroxy-o-
methylbenzylidenehydrazinocarbonyl)
methyl]-4-phenyl-1(2H)-phthalazinone,
337
3-(3-Hydroxy-3-methylbut-1-ynyl)cinnoline, 39
3-(3-Hydroxy-3-methylbut-1-ynyl)-4-
phenoxycinnoline, to the 3-ethynyl analog,
41
4-Hydroxymethyl-3-cinnolinecarbaldehyde, 70
1-Hydroxymethyl-5,7-dimethyl-4-oxo0-3,4-
dihydro-6-phthalazinecarboxylic acid,
esterification, 324
4-(1-Hydroxy-1-methylethyl)-1(2H)-
phthalazinone, 254
4-Hydroxymethyl-7-methoxy-1(2H)-
phthalazinone, hydrolysis, 238
1-Hydroxymethyl-4-ox0-3,4-dihydro-6-
phthalazinecarbonitrile, 229
7-Hydroxymethyl-2-phenyl-1(2H)-phthalazinone,
253
halogenolysis, 208
4-Hydroxymethyl-1,7(2H,3H)-phthalazinedione,
238
acylation, 260
4-Hydroxy-2-methylphthalazin-2-ium tosylate,
246
to the betaine, 246
5-(2-Hydroxynaphthalen-1-ylazo)-1,4(2H,3H)-
phthalazinedione, 303
4-(1-Hydroxy-2-naphthoyl)-6,7-dimethoxy-
3(2H)-cinnolinone, 29
6-Hydroxy-7-nitro-1,4(2H,3H)-phthalazinedione,
151
4-p-Hydroxyphenyl-1(2H)-phthalazinone, X-ray
analysis, 236
Hydroxyphthalazines (extranuclear), 252
O-acylation, 260
from acyloxyphthalazines, 255
from alkoxy- or epoxyphthalazines, 255
alkylation, 259
from aminophthalazines, 257
cyclization, 262
halogenolysis, 208
from halogenophthalazines, 222
to nitroxyalkyl analogs, 260
oxidation, 259
by passenger introduction, 258
from phthalazinecarbaldehydes, 254

from phthalazinecarboxylic esters or amides,
252, 254
from phthalazine ketones, 254
preparation, 252
retro-benzoin reaction, 261
from Reissert derivatives, 258
7-Hydroxy-6(2H)-phthalazinone, alkylation, 245
4-(3-Hydroxypropylamino)-1(2H)-phthalazinone,
cyclization, 262
2-(3-Hydroxypropyl)-4-(3-hydroxypropylamino)-
1(2H)-phthalazinone, cyclization, 262
1-(3-Hydroxypyridinio)-4-phenylphthalazine
chloride, rearrangement, 268
Imidazo[1,2-b]isoquinolines, to phthalazines, 161
2-[2-(Imidazol-1-yl)ethyl]-4-phenyl-1(2H)-
phthalazinone, 244
2-(Imidazol-2-yl)-2-methyl-1(2H)-phthalazinone,
161
4-(Imidazol-1-yl)-1(2H)-phthalazinone, 216
4-(Imidazol-2-yl)-1(2H)-phthalazinone, 161
Imidazo[2,1-a]phthalazines, to phthalazines, 161
4-Imino-1-methyl-1,4-dihydro-3-
cinnolinecarboxamide, 80
X-ray analysis, 87
4-Imino-3-methyl-3,4-dihydro- 1-phthalazinamine,
hydrolysis, 272
Indazoles, to cinnolines, 26
Indoles, to cinnolines, 26
2-Indolinone, 74
3-Iodocinnoline, 50
alkanelysis, 38
3-lodo-4(1H)-cinnolinone, 45
alkanelysis, 39
cyclocondensation, 56
8-lodo-6,7-dimethoxy-4-p-
methoxyphenylcinnoline, 48
3-Iodo-4-methoxycinnoline, 47
4-lodo-3-methoxycinnoline, 47
alkanelysis, 38
arenethiolysis, 55
3-Iodo-4-(N’-tosylhydrazino)cinnoline, 50
dehydrazination, 50
Isobenzofurans, to phthalazines, 141
2-Isobutyryl-1,2-dihydro-1-
phthalazinecarbonitrile, 182
Isoindoles, to phthalazines, 150
1,3-Isoindolinedione, 279
2-Isopropenyl-1,4(2H,3H)-phthalazinedione, 160
3-Isopropyl-4-cinnolinecarbonitrile, mass
spectrum, 103
Isopropyl 1-hydroxymethyl-5,7-dimethyl-4-oxo-
3,4-dihydro-6-phthalazinecarboxylate,
324
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3-Isopropylidenehydrazino-5,6,7,8-
tetrahydrocinnoline, 90
1-Isopropylphthalazine, 283
Isoquinolines, to phthalazines, 157
8H-Isoquino[3,2-a]phthalazin-5,8(6H)-dione, 326
Isoxazolo[3,4-c]cinnolines, to cinnolines, 29
Lawesson’s reagent, 249
Luminol, see 5-Amino-1,4(2H,3H)-
phthalazinedione
1-(2-Mercapto-1,1,2-trimethylpropyl)phthalazine,
283
thermolysis, 283
4a,8a-Methanophthalazines, to phthalazines, 162
3-p-Methoxybenzoylcinnoline, 11
p-Methoxtbenzoyl (4-methylphthalazin-2-io)
methanide, 197
1-p-Methoxybenzyl-2,3-dimethyl-1,2,3,4,5,6,7,8-
octahydrophthalazine, 190
4-p-Methoxybenzyloxycarbonylmethyl-1(2H)-
phthalazinone, 325
4-(p-Methoxybenzyloxycarbonylmethyl)-2-(5-
trifluoromethylbenzoxazol-2-yl)methyl)-
1(2H)-phthalazinone, to the 4-carboxymethyl
analog, 321
1-p-Methoxybenzylphthalazine, hydrolysis, 256
6-Methoxy-1,4-bis(trifluoromethyl)phthalazine,
135
1-(o-Methoxycarbonylbenzoyl)-1,4-dihydro-
3(2H)-cinnolinone, isomerization to a
phthalazine, 141
1-[N'-(1-Methoxycarbonylethylidene)hydrazino]
phthalazine, fine structure, 313
X-ray analysis, 313
2-0-(Methoxycarbonylmethyl)phenyl-1,4(2H,3H)-
phthalazinedione, 141, 163
hydrolysis, 320
2-(o-Methoxycarbonylphenyl)-1-
methyldiaziridine, 274
1-Methoxycarbonyl-2-(2-
phthalazinio)ethanesulfonate, 181
7-Methoxy-8-cinnolinamine, 49, 86
3-Methoxycinnoline, 54
iodination, 47
4-Methoxycinnoline, alkanelysis, 40
alkylation, 38
C-formylation, 105
iodination, 47
4-Methoxy-3-cinnolinecarbaldehyde, 105
4-Methoxy-1,2-diphenyl-1,2,3,4-
tetrahydrocinnoline, 20
1-(N’-Methoxyguanidino)phthalazine, 341
2-[(3-Methoxyisoxazol-5-yl)methyl]-4-phenyl-
1(2H)-phthalazinimine, hydrolysis, 256
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6-Methoxy-7-(2-methoxyethoxy)-4(1H)-
cinnolinone, halogenolysis, 49
6-Methoxy-4-p-methoxyphenyl-1-p-nitrophenyl-
1,2-dihydrocinnoline, 3
4-Methoxy-3-methylcinnoline, 38
3-Methoxy-1-methyl-6-nitro-1,4-
dihydrocinnoline, 64
4-Methoxy-2-(5-methyl-2-oxotetrahydrofuran-3-
yl)-1(2H)-phthalazinone, 239
3-Methoxy-3-methyl-2-phenyl-2,3-dihydro-
4(1H)-cinnolinone, 5
1-Methoxy-4-methylphthalazine, 267
4-Methoxy-2-methylphthalazin-2-ium p-
toluenesulfonate, rearrangement, 270
4-(2-Methoxynaphthalen-1-yl)-1(2H)-
phthalazinone, 125
alkylation, 241
4-(2-Methoxynaphthalen-1-yl)-2-propyl-1(2H)-
phthalazinone, 241
3-Methoxy-4-(o-nitroanilino)cinnoline, 76
3-Methoxy-4-(o-nitroanilino)cinnoline 1-oxide,
deoxygenation, 76
6-Methoxy-8-nitro-4(1H)-cinnolinone, 98
halogenolysis, 48
6-Methoxy-8-nitro-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, 9
decarboxylation, 98
2-(p-Methoxyphenacyl)-4-methylphthalazin-2-
ium bromide, 197
to a betaine, 197
2-p-Methoxyphenyl-3(2H)-cinnolinone, 5
4-0-Methoxyphenyl-6-methyl-7,9-
dihydrofuro[3,4-f]phthalazine-1,7(2H)-dione,
333
4-0-Methoxyphenyl-6-methyl-7,9-dihydro-8 H-
pyrrolo[3,4-flphthalazine-1,7(2H)-dione,
333
1-Methoxy-4-phenylphthalazine, 222
aminolysis, 269
reductive alkanelysis, 189
3-Methoxy-4-phenylthiocinnoline, 55
4-Methoxy-1-phthalazinamine, 269
1-Methoxyphthalazine, alkanelysis, 188
6-Methoxyphthalazine, 116
1-Methoxyphthalazine 3-oxide, photolysis,
279
ring fission, 278
3-(2-Methoxypropyl)-4(1H)-cinnolinone, 13
3-Methoxy-4-p-toluidinocinnoline 1-oxide, 51
6-Methoxy-4-(p-tolylsulfonyl)phthalazine, 228
adduct formation etc., 288
Methyl 2-allyloxycarbonyl-3-benzyl-1,2,3,4-
tetrahydro-1-phthalazinecarboxylate, 111
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1-[0-(2-Methylallyl)phenoxy]-4-
phenylphthalazine, 225
cyclization, 270
4-Methylaminocinnoline, 26
3-Methylamino-4-cinnolinecarboxylic acid 1-
oxide, 29
1-Methylamino-2-indolinone, 74
4-Methylamino-3-phenylethynylcinnoline, 71
1-Methylaminophthalazine, 213, 297
3-Methylamino-1,2,4-triazolo[3,4-a]phthalazine,
343
4-Methyl-2,1-benzisoxazole, 76
3-(p-Methylbenzoyl)-4-cinnolinamine, 10
2-o0-Methylbenzyl-1(2H)-phthalazinone, 243
6-Methyl-1,4-bis(trifluoromethyl)-5,8-
dihydrophthalazine, 193
6-Methyl-1,4-bis(trifluoromethyl)phthalazine, 193
6-Methyl-1,4-bis(trifluoromethyl)-3,5,8,8a-
tetrahydrophthalazine, oxidation, 193
Methyl 7-chloro-6-fluoro-1-p-fluorophenyl-4-oxo-
1,4-dihydro-3-cinnolinecarboxylate,
hydrolysis, 96
Methyl 1-p-chlorophenyl-5-fluoro-4-oxo-1,4-
dihydro-3-cinnolinecarboxylate, hydrolysis,
96
Methyl 3-p-chlorophenyl-4-oxo-3,4-dihydro-1-
phthalazinecarboxylate, 139
3-Methylcinnoline, 3, 26
quaternization, 41
3/4-Methylcinnoline, natural occurrence, 36
4-Methylcinnoline, 76
halogenation, 42
nitration, 42
reductive acylation, 106
X-ray analysis, 36
3-Methyl-4-cinnolinecarbaldehyde, 42, 54
3-Methyl-4-cinnolinecarbonitrile, mass spectrum,
103
4-Methylcinnoline 1-oxide, photolysis, 76
4-Methylcinnoline 2-oxide, photolysis, 76
2-Methylcinnolinium iodide, cyclocondensation,
43
2-Methylcinnolin-2-ium-4-olate, rearrangement,
75
X-ray analysis etc., 73
1-Methyl-4(1H)-cinnolinone, 63, 72
X-ray analysis, 73
2-Methyl-3(2H)-cinnolinone, 62, 73
reduction, 73
ring contraction, 74
X-ray analysis, 73
Methyl 1-cyano-1,2-dihydro-2-phthalazine-
carboxylate, thiocarbamoylation, 335
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Methyl 1-cyano-1-[N-phenyl(thiocarbamoyl)]-1,2-
dihydro-2-phthalazinecarboxylate, 335
Methyl 3,3-dicyano-3,10b-dihydropyrrolo[2,1-
a]phthalazine-1-carboxylate, 200
3-Methyl-1,4-dihydrocinnoline, 26
2-Methyl-1,4-dihydro-3(2H)-cinnolinone, 74
oxidation, 73
ring contraction, 74
4-Methyl-1,3-dihydronaphtho[2,3-c]furan-1,3-
dione, 279
2-Methyl-1,2-dihydro-1-phthalazinamine, 199
2-Methyl-1,2-dihydrophthalazine, 198
N-alkylation, 198
2-Methyl-3H-2,9-dihydrophthalazino[3,4,5-
de]phthalazin-3-one, 273
1-(3-Methyl-1,4-dioxo-1,2,3,4-
tetrahydrophthalazin-2-yl)-2-(3-methyl-4-
oxo-3,4-dihydrophthalazin-1-yloxy)ethane,
223
10-Methyl-3,4-diphenyl-1,5-dihydro-2,5-imino-
2H-2-benzazepin-1-one, 274
1-Methyl-2,4-diphenylphthalaain-2-ium
perchlorate, 187
to a Schiff base, 194
1-Methyl-4,4-diphenyl-1,2,3,4-
tetrahydrocinnoline, mass spectral
fragmentation, 36
Methyl 3-ethoxycarbonyl-1,2-dihydro-6-
cinnolinecarboxylate, 12
1-(N-Methylhydrazino)phthalazine, 211
Methyl 1-hydroxymethyl-5,7-dimethyl-4-oxo0-3,4-
dihydro-6-phthalazinecarboxylate, 324
3-Methylimino-1H,3H-[1,3,4]thiadiazolo[3,4-
b]phthalazine-1-thione, 339
3-Methyl-1H-indazole, 76
4-Methyl-2-(2-methylallyl)-1(2H)-phthalazinone,
122
Methyl 3-methyl-4-oxo0-3,4-dihydro-5-
phthalazinecarboxylate, 241
cyclization, 273
1-Methyl-3-methylsulfonyl-4(1H)-cinnolinone, 63
1-Methyl-4-methylsulfonylphthalazine, 285
hydrolysis, 238
1-Methyl-4-methylthiophthalazine, 282
oxidation, 285
Methyl 2-[N-(p-nitrobenzenesulfonyl)carbamoyl]-
3,4-dihydro-1-phthalazinecarboxylate, 131
oxidation, 131
Methyl 2-[N-(p-nitrobenzenesulfonyl)carbamoyl]-
1-phthalazinecarboxylate, 131
X-ray analysis, 131
1-Methyl-6-nitro-3,4(1H,2H)-cinnolinedione,
72



Index

1-Methyl-6-nitro-1,4-dihydro-3(2H)-cinnolinone,
alkylation, 64
C-oxylation, 72
6-Methyl-3-p-nitrophenyl-1,2,4-triazolo[3,4-
a]phthalazine, 315
1-Methyl-5-nitrophthalazine, 111
4-Methyl-2-[2-nitro-5-(pyrrolidin-1-yl)phenyl]-
1(2H)-phthalazinone, 216
reduction and cyclization, 295
3-Methyl-1H-[1,3]oxazino[4,5-c]cinnolin-1-one,
92
2-Methyl-4-(2-oxocyclohexyloxy)-1(2H)-
phthalazinone, hydrolysis, 237
8-Methyl-4-oxo0-1,4-dihydro-3-
cinnolinecarbonitrile, 8
1-Methyl-4-ox0-1,4-dihydro-3-
cinnolinecarboxylic acid, esterification, 99
7-Methyl-4-o0x0-1,4-dihydro-3-
cinnolinecarboxylic acid, X-ray analysis,
60
1-Methyl-4-(3-oxo-1,3-dihydroisobenzofuran-1-
yl)-1(2H)-phthalazinone, 148
Methyl 4-oxo-3,4-dihydro-5-
phthalazinecarboxylate, 324, 327
alkylation, 241, 244
4-Methyl-2-oxo0-1,2-dihydropyrido[3,2-
c]cinnoline-3-carbonitrile, 106
Methyl 4-ox0-3-(3-phenylpropyl)-3,4-dihydro-5-
phthalazinecarboxylate, hydrolysis, 319
4-Methyl-2-ox0-2H-pyrano[3,2-c]cinnoline-3-
carbonitrile, 106
Methyl 4-0x0-3-(pyridin-2-ylmethyl)-3,4-dihydro-
5-phthalazinecarboxylate, 244
2-(5-Methyl-2-oxotetrahydrofuran-3-yl)-
1,4(2H,3H)-phthalazinedione, 331
alkylation, 239
3-[1-(5-Methyl-4-oxothiazolidin-2-
ylidenehydrazono)ethyl]-4(1H)-cinnolinone,
107
1-Methyl-3-phenethyl-4(1H)-cinnolinone, 41
1-Methyl-4-phenoxyphthalazine, aminolysis, 269
4-Methyl-2-(phenylcarbamoyl)methyl-1(2H)-
phthalazinone, 331
6a-Methyl-5-phenyl-6a,12a-
dihydrobenzo[c]xanthene, 270
1-Methyl-4-phenyl-1,4-dihydrocinnoline, 20
1-Methyl-4-phenyl-1,2-dihydrophthalazine, 187
oxidation, 187
1-Methyl-3-phenylethynyl-4(1H)-cinnolinone,
reduction, 41
4-Methyl-2-phenylimidazo[2,1-a]phthalazin-
3(5H)-one, 280
1-Methyl-4-phenylphthalazine, 176, 187
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2-Methyl-4-phenyl-1(2H)-phthalazinone, 121, 145
O-alkylation, 275
3-Methyl-4-(phenylselenomethyl)cinnoline, 43
2-Methyl-3-(a-phenylstyryl)-1,4(2H,3H)-
phthalazinedione, 126
2-Methyl-4-phenyl-1-styrylphthalazin-2-ium
perchlorate, 189
1-Methyl-4-phenyl-1,2,3 ,4-tetrahydrocinnoline,
20
oxidation, 20
2-Methyl-7-phenyl-4,4a,5,6-tetrahydro-3(2H)-
cinnolinone, 17
1-Methyl-4-phenylthiophthalazine, 227
4-Methyl-1-phthalazinamine, 269
4-Methyl-1-phthalazinamine 2-oxide,
cyclocondensation, 280
1-Methylphthalazine, 176
quaternization, 197
4-Methyl-1-phthalazinecarbonitrile, 278
hydrolysis, 334
4-Methyl-1-phthalazinecarboxamide, 334
2-Methyl-1,4(2H,3H)-phthalazinedione, 128, 237
alkylation, 223, 239, 240
halogenolysis, 204
1-Methylphthalazine 3-oxide, Reissert-Henze
reaction, 278
4-Methyl-1(2H)-phthalazinethione, 226, 249
alkylation, 282
2-Methylphthalazinium iodide, 180
C-alkylation, 197
N-alkylation, 198
to phthalazine, 173, 201
reduction, 198
2-Methylphthalazin-2-ium-4-olate, 246
cyclocondensation, 274
to 2-methyl-1(2H)-phthalazinone, 271
photolysis, 274
2-Methylphthalazinium perchlorate, interionic
association, 196
1-Methyl-1(2H)-phthalazinone, 118, 271, 275
4-Methyl-1(2H)-phthalazinone, 125, 132, 153,
238
alkylation, 242, 244
thiation, 249
5-Methyl-1(2H)-phthalazinone, 153
8-Methyl-1(2H)-phthalazinone, 146
alkylation, 241
5-Methylphthalazino[2', 1':1,5]pyrrolo[2,3-
b]quinoxaline, 195
5-Methyl-8 H-phthalazino[ 1,2-b]quinazolin-8-one,
232
1-(4-Methylpiperazin-1-yl)-4-phenylphthalazine,
188, 193
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1-(4-Methylpiperazin-1-yl)phthalazine, 216
1-(1-Methylpiperidin-4-ylthio)phthalazine, 226
5-Methyl-3-propyl-5,6,7,8-tetrahydrocinnoline, 17
1-Methyl-1H-pyrazolo[4,3-c]cinnolin-3-amine, 56
3-Methyl-1H-pyrazolo[4,3-c]cinnoline-8-
sulfonamide, 68
5-Methyl-9-(pyrrolidin-1-yl)benzimidazo[2,1-
alphthalazine, 295
4-(1-Methylpyrrolidin-2-yl)-1(2H)-phthalazinone,
148
3-Methyl-4(3H)-quinazolinone, 75
4-Methyl-2-(quinolin-8-yl)-(2H)-phthalazinone,
123
X-ray analysis, 123
4-(4-Methylsemicarbazido)-1(2H)-phthalazinone,
313
3-Methylsulfinyl-4(1H)-cinnolinone, to the 3-
acetoxymethylthio analog, 81
to the 3-chloromethylthio analog, 81
2-(2-Methylsulfinylethyl)-1,4(2H,3H)-
phthalazinedione, 285
3-Methylsulfinyl-4(1H)-cinnolinone, N-alkylation,
63
2-(2-Methylsulfonylethyl)-1,4-(2H,3H)-
phthalazinedione, 285
1-Methylsulfonyl-3-phenylnaphthalene, 287
1-Methylsulfonylphthalazine, adduct formation
etc., 287
3-Methyl-5,6,7,8-tetrahydro-4(1H)-cinnolinone,
25
N-Methyl-1,2,3,4-tetrahydro-2-
phthalazinecarbothioamide,
cyclocondensation, 339
4-Methyl-3,4,6,11-tetrahydro[1,2,3]triazino[1,2-
b]phthalazine-6,11-dione, 309
6-Methylthio-1,4-bis(trifluoromethyl)phthalazine,
135
4-Methylthio-2,3-dihydro-1H-benzo[f]indene, 286
2-(2-Methylthioethyl)-1,4(2H,3H)-
phthalazinedione, 284
oxidation, 285
1-Methylthiophthalazine, adduct formation, 286
4-Methyl-2-(6-p-tolylpyridazin-3-yl)-1(2H)-
phthalazinone, 123
Methyl 2,6,7-trimethyl-1-o0xo0-1,2,4a,5,8,8a-
hexahydro-4a-phthalazinecarboxylate, 134
1-Methyl-3-triphenylphosphonio-4(1H)-
cinnolinone, iodide, to 1-methyl-4(1H)-
phthalazinone, 63
4a-Morpholino-1,4-diphenyl-4a,5,6,7,8,8a-
hexahydrophthalazine, 137
4-Morpholinoformyl-2-p-nitrophenyl-1(2H)-
phthalazinone, 138

Index

3-Morpholino-5,6,7,8-tetrahydro-8,8-
cinnolinedicarbonitrile, 24
Naphtho[2', 1":5,6]pyrano[2,3-c]cinnolines, to
cinnolines, 29
1-(2-p-Nitroanilino-3-oxoisoindolin-1-yl)-2-p-
nitrophenyl-1,2-dihydrophthalazine, 112
X-ray analysis, 112
1-(p-Nitrobenzylidenehydrazino)-4-
methylphthalazine, 315
oxidative cyclization, 315
1-m-Nitrobenzylidenehydrazino-4-
phenylphthalazine, reductive acetylation, 314
4-(o-Nitrobenzyloxy)-1(2H)-phthalazinone, 240
alkylation, 240
2-o0-Nitrobenzyl-1,4(2H,3H)-phthalazinedione,
142
4-p-Nitrobenzyl-1(2H)-phthalazinethione, 249
2-p-Nitrobenzyl-1(2H)-phthalazinone, reduction,
293
4-p-Nitrobenzyl-1(2H)-phthalazinone, thiation,
249
3-Nitro-4-cinnolinamine, 88
reduction, 86
3-Nitrocinnoline, 7
amination, 88
5-Nitrocinnoline, 36
oxidation, 87
reduction, 86
ring contraction, 87
8-Nitrocinnoline, 36
N-oxidation, 87
reduction, 86
ring contraction, 87
4-Nitrocinnoline 1-oxide, azidolysis, 87
5-Nitrocinnoline 1-oxide, 87
5-Nitrocinnoline 2-oxide, 87
8-Nitrocinnoline 2-oxide, 87
Nitrocinnolines, 42, 85
azidolysis, 85
oxidation, 87
preparation, 85
reactions, 85
reduction, 85
ring contraction, 85
6-Nitro-4(1H)-cinnolinone, 9
8-Nitro-4(1H)-cinnolinone, 9
7-Nitro-3,4-dihydro-1(2H)-phthalazinone, 115
4-Nitroindazole, 87
7-Nitroindazole, 87
4-(Nitromethyl)cinnoline, 42
fine structure, 42
6-Nitro-4-oxo-1,4-dihydro-3-cinnolinecarboxylic
acid, 85
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4-[p-(p-Nitrophenoxy)phenyl]-2-p-nitrophenyl-
1(2H)-phthalazinone, reduction, 294
6-Nitro-3-phenyl-1,2-dihydrocinnoline, 19
2-p-Nitrophenyl-1(2H)-phthalazinone, 112, 138
7-Nitro-2-phenyl-1(2H)-phthalazinone, 145
2-p-Nitrophenyl-4-p-tolyl-1(2H)-phthalazinone,
123
8-Nitro-5-phthalazinamine, 296
reduction, 293
5-Nitrophthalazine, 180
amination, 296
5-Nitro-1,4(2H,3H)-phthalazinedione, 126
reduction, 294
Nitrophthalazines, 291
preparation, 291
reactions, 292
reduction, 292
3-Nitroso-3,4-dihydro-1(2H)-phthalazinone, 295
oxidative denitrosation, 295
Nitrosophthalazines, 291, 295
denitrosation, 295
2,3,4,4a,5,6,7,8-Octahydrocinnoline, 33
3,4,4a,5,6,7,8-Octahydro-1(2H)-phthalazinone,
247
cyclocondensation, 251
ring contraction, 251
Oxazolo[2,3-alisoindoles, to phthalazines, 162
Oxazolo[2,3-a]phthalazin-4-iums, to phthalazines,
163
1-[N-(Oxidonaphthalen-1-yl)iminomethyl]-2,4-
diphenylphthalazin-2-ium, 194
3-(N-Oxidopyridin-2-yl)-4(1H)-cinnolinone, 13
4-(2-Oxocyclohexyloxy)-1(2H)-phthalazinine,
166
hydrolysis, 237
4-[B-(2-Oxocyclohexyl)phenethyl]-1(2H)-
phthalazinone, 345
4-0x0-1,4-dihydro-3-cinnolinecarbonitrile, 52
O-acylation, 66
halogenolysis, 48
4-0xo-1,4-dihydro-3-cinnolinecarbonyl chloride,
99
alcoholysis, 99
4-0x0-1,4-dihydro-3-cinnolinecarboxylic acid,
53, 98
to the carbonyl chloride, 99
esterification (indirect), 99
nitration, 85
4-0x0-1,4-dihydro-3-cinnolinesulfonanilide, 13
4-0x0-1,4-dihydro-3-cinnolinesulfonic acid, 13
2-(3-Oxo-1,3-dihydroisobenzofuran-1-yl)-1(2H)-
phthalazinone, 117
to 1(2H)-phthalazinone, 117
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4-(3-Ox0-1,3-dihydroisobenzofuran-1-yl)-1(2H)-
phthalazinone, 148
4-0x0-3,4-dihydro-5-phthalazinecarbaldehyde,
344
4-Ox0-3,4-dihydro-1-phthalazinecarbohydrazide,
157
4-Ox0-3,4-dihydro-5-phthalazinecarbonitrile, 118
4-0x0-3,4-dihydro-5-phthalazinecarbonyl
chloride, 323
alcoholysis, 327
4-0x0-3,4-dihydro-5-phthalazinecarboxylic acid,
to the carbonyl chloride, 323
cyclocondensation, 326
esterification, 324
4-Ox0-3,4-dihydro-1,7-phthalazinedicarboxylic
acid, esterification, 324
3-Oxo-1-methyl-3,7a-dihydro-1H-diazirino[3,1-
alisoindol-3-one, 275
degradation, 275
4-Ox0-3-phenyl-3,4-dihydro-6-
phthalazinecarbonitrile, 229
hydrolysis, 321
4-Oxo0-3-phenyl-3,4-dihydro-6-
phthalazinecarbonyl azide, Curtius reaction,
299
4-Ox0-3-phenyl-3,4-dihydro-6-
phthalazinecarbonyl chloride, aminolysis,
327
4-Oxo0-3-phenyl-3,4-dihydro-6-
phthalazinecarboxamide, 327
4-Oxo-3-phenyl-3,4-dihydro-5-
phthalazinecarboxylic acid, 146
4-Oxo-3-phenyl-3,4-dihydro-6-
phthalazinecarboxylic acid, 321
3-Oxo-2-phenyl-2,3,5,6,7,8-hexahydro-4-
cinnolinecarbonitrile, 5
4-Oxo0-3-(3-phenylpropyl)-3.4-dihydro-5-
phthalazinecarboxylic acid, 319
4-Oxo-1-phenyl-7-(pyridin-4-yl)-1,4-dihydro-3-
cinnolinecarbonitrile, 52
hydrolysis, 52
4-Oxo-1-phenyl-7-(pyridin-4-yl)-1,4-dihydro-3-
cinnolinecarboxylic acid, 52
4-Oxo-7-phenylthio-3,4-dihydro-6-
phthalazinesulfonamide, 227
2-(5-Oxo-2-pyrazolin-4-yl)-4-phenyl-1(2H)-
phthalazinone, 338
2-(3-Ox0-5-thioxopyrazolin-4-yl)-4-phenyl-
1(2H)-phthalazinone, 338
1-(5-Ox0-1,2,3-triazolidin-4-y1)-4-
phenylphthalazine, 310
Oxycinnolines, 59
Oxyphthalazines, 235
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N. R. Patel, ix, 109, 173
1-Perfluorohexyl-1,2-dihydrophthalazine, 177
4-Phenacylcinnoline, 104
2-Phenacylphthalazinium bromide, 180
cyclocondensation, 199, 201
4-Phenoxymethyl-1(2H)-phthalazinone,
111
4-Phenoxy-3-phenylethynylcinnoline,
aminolysis, 71
1-Phenoxy-4-p-tolylphthalazine, 224
Phenyl 4-p-aminophenyl-1,2-dihydro-2-
phthalazinecarboxylate, aminolysis, 332
3-Phenylazo-4(1H)-phthalazinone, 89
5-Phenylbenzimidazo[2,1-a]phthalazine, 262
3-Phenyl-4-cinnolinamine, 7, 9, 12
3-Phenylcinnoline, 4
alkylation, 37
amination, 88
oxidative ring fission, 43
4-Phenylcinnoline, reductive acylation, 106
3-Phenyl-4-cinnolinecarbonitrile, 12
3-Phenylcinnoline 1-oxide, 4
3-Phenylcinnoline-1-ium-1-benzamidate, 91
1-Phenyl-4(1H)-cinnolinone, 72
3-Phenyl-4(1H)-cinnolinone, 15
Phenyl 1-cyano-1,2-dihydro-2-
phthalazinecarboxylate, 182
alkoxycarbonylation, 330
Phenyl 1-cyano-1-methylthio(thiocarbonyl)-1,2-
dihydro-2-phthalazinecarboxylate, 330
Phenyl 6,7-dichloro-4-p-nitrophenyl-1,2-dihydro-
2-phthalazinecarboxylate, 301
7-Phenyl-5,6-dihydro-3-(2H)-cinnolinone, N-
alkylation, 62
1-Phenyl-1,2-dihydro-1-phthalazine, 176
oxidation, 176
2-Phenyl-1,2-dihydro- 1-phthalazinol, 116
to a bi(dihydrophthalazinylidene), 116
with perchloric acid, 196
thiation etc., 273
3-Phenylethynylcinnoline, 38
3-Phenylethynyl-4(1H)-cinnolinone, 61
5-Phenylethynylphthalazine, halogenation, 191
3-Phenylethynyl-4-piperidinocinnoline, 39
3-Phenylfuro[3,2-c]cinnoline, 56
4-Phenyl-4a,5,6,7,8,8a-hexahydro-1(2H)-
phthalazinone, 120
oxidation, 247
3-Phenyl-2,3,4,5,7,8-hexahydro-1H-
[1,2,5]triazepino [1,2-g]cinnoline-1,5,8-
trione, 57
2-Phenylimidazo[2,1-a]phthalazine, 201
3-Phenylisoxazolo[4,5-c]cinnoline, 108

2-Phenyl-6-{p-[(2-phenylpyrazol-3-
yl)sulfamoyl]phenylsulfamoyl}
-4-(N'-phenylureido)-1(2H)-phthalazinone,
221
2-Phenyl-4-p-{1-[4-
phenyl(thiosemicarbazono)]ethyl}anilino-1
(2H)-phthalazinone, 345
4-Phenyl-1-phthalazinamine, 269
cyclocondensation, 307
N-oxidation, 277
4-Phenyl-1-phthalazinamine 2-oxide, 277
1-Phenylphthalazine, 176, 261
C-alkylation, 176, 187
N-amination, 296
N-oxidation, 277
oxidative degradation, 192
4-Phenyl-1-phthalazinecarbonitrile, 230, 278,
287, 339
2-Phenyl-1,4(2H,3H)-phthalazinedione, 128
chlorosulfonation, 289
to a sulfone, 287
1-Phenylphthalazine 2-oxide, 277
1-Phenylphthalazine 3-oxide, 277
to 1-chloro-4-phenylphthalazine, 278
to the isomeric phthalazinone, 238
Reissert-Henze reaction, 278
2-Phenyl-1(2H)-phthalazinethione, 273
4-Phenylphthalazin-2-ium benzimidate,
cyanation, 339
to a phthalazinone, 271
2-Phenylphthalazin-2-ium-4-olate, 155
cyclocondensation, 237, 238
2-Phenylphthalazinium perchlorate, 196
to a biphthalazine derivative, 198
2-Phenyl-1(2H)-phthalazinone, 245
4-Phenyl-1(2H)-phthalazinone, 120, 126, 140,
155, 156, 162, 187, 238
alkylation, 242, 244
halogenolysis, 204
2-(4-Phenylpiperazin-1-ylcarbonylmethyl)-1(2H)-
phthalazinone, 326
3-Phenyl-4,5-pyridazinedicarboxylic acid, 192
6-Phenyl-3,4-pyridazinedicarboxylic acid,
from 3-phenylcinnoline, 43
2-(6-Phenylpyridazin-3-yl)-1,4(2H,3H)-
phthalazinedione, 143
1-Phenyl-4-pyridiniophthalazine chloride, 217
1-Phenyl-4-(pyridin-3-yloxy)phthalazine, 268
1-Phenylpyrrolo[2,1-a]phthalazine-3-carbonitrile,
200
3-Phenylpyrrolo[2,1-a]phthalazine-2-
carboxamide, 344
3-Phenylsulfonyl-4(1H)-cinnolinone, 13
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3-Phenyl-4,6,7,8-tetrahydro-5(1H)-cinnolinone,
16
oxidation, 16
3-Phenyl-5,6,7,8-tetrahydro-5-cinnolinone, 16
7-Phenyl-4,4a,5,6-tetrahydro-3(2H)-cinnolinone,
17

4-Phenyl-5,6,7,8-tetrahydro-1(2H)-phthalazinone,

247
conformation, 236
2-Phenylthiazolo[2,3-a]phthalazin-4-ium-3-olate,
284
5-Phenylthiino[2,3,4-de]phthalazine, 234
4-Phenyl-2-(2-thiocarbamoylethyl)-1(2H)-
phthalazinone, 335
3-Phenylthiocinnoline, 11
1-Phenyl-4-thiosemicarbazidophthalazine, 221
2-Phenyl-4-p-tolyl-4a,5,6,7,8,8a-hexahydro-1
(2H)-phthalazinone, 122
2-Phenyl-4-p-tolyl-1(2H)-phthalazinethione,
alkylation, 282
cyclocondensation, 284
1-Phenyl-4-(p-tolylsulfonyl)phthalazine, 228
cyanolysis, 287
4-Phenyl-2-tosyl-1(2H)-phthalazinone, 113
3-Phenyl-4H-[1,2,4]pyrazino[3,4-a]phthalazin-4-
one, 318
4-(N’-Phenylureido)-1(2H)-phthalazinone, 302
1-Phthalazinamine, 297
alkylation, 345
hydrazinolysis, 302
quaternization, 304
5-Phthalazinamine, oxidative hydrolysis, 263
oxidative hydrolysis and chlorination, 263
Phthalazinamines, See Aminophthalazines
Phthalazine, 113, 116, 173, 201
C-alkylation, 176, 177
amination, 296
complex formation, 177
cyclic adduct formation, 178
degradation, 179
deuteration, 180
energy determinations, 175
ESR studies, 175
C-hydroxylation, 180
Kjeldahl analysis, 179
nitration, 180
NMR studies, 175
preparation, 173
properties, 175
quaternization etc., 180
reactions, 175
reduction, 174
reductive acylation, 175

reductive alkylation, 177
Reissert-like reactions, 183
Reissert reactions, 182
Phthalazinecarbaldehydes, 344
from dihalogenomethylphthalazines, 344
to (epoxyalkyl)phthalazines, 268
with ethyl diazoacetate, 253
with a Grignard, 253
from hydroxymethylphthalazines, 259
preparation, 344
reactions, 345
Phthalazinecarbohydrazides, see
Phthalazinecarboxamides,
1-Phthalazinecarbonitrile, cyanoalkylation, 340
with a Grignard, 342
hydrolysis, 334
Phthalazinecarbonitriles, 339. See also Reissert
reaction
alcoholysis, 340
with aldehydes, 340
from alkylsulfonylphthalazines, 287
by cyanation, 339
cyclization, 342
with Grignards, 341
from halogenophthalazines, 229
hydrolysis, 321, 334
oxidation, 340
by passenger introduction, 340
from phthalazinecarboxamides, 337
to phthalazinecarboxamidines, 341
to phthalazine ketones, 340, 341
preparation, 339
reactions, 340
thiolysis, 334
Phthalazinecarbonyl halides, 313
alcoholysis, 327
aminolysis, 327
cyclization, 328
to diazoacetyl analogs, 328
from phthalazinecarboxylic acids, 323
preparation, 327
reactions, 327
1-Phthalazinecarboxamide, 334
Phthalazinecarboxamides, 334
by carbamoylation, 335
to cyclic derivatives, 338
hydrolysis, 321
to linear derivatives (from carbohydrazides),
337
by passenger introduction, 336
from phthalazinecarbonitriles, 334
to phthalazinecarbonitriles, 337
from phthalazinecarbonyl halides, 327
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Phthalazinecarboxamides (Continued)
from phthalazinecarboxylic acids, 325
from phthalazinecarboxylic esters, 331
preparation, 334
reactions, 336
removal of amidic group, 336
reduction, 252
thiation, 336

Phthalazinecarboxamidines, 341

Phthalazinecarboximidic esters, 340

Phthalazinecarboxylic acids, 319
anhydride formation, 323
cyclization, 326
decarboxylation, 322
from diazoacetylphthalazines, 322
esterification, 324
by oxidation, 319
from phthalazinecarbonitriles, 321
to phthalazinecarbonyl halides, 323
from phthalazinecarboxamides, 321
to phthalazinecarboxamides, 325
from phthalazinecarboxylic esters, 319
preparation, 319
reactions, 322

Phthalazinecarboxylic esters, 329
from acylphthalazines, 329
by alkoxycarbonylation, 329
aminolysis, 331
cyclization, 333
with a Grignard, 254
hydrazinolysis, 332
hydrolysis, 319
from phthalazinecarbonyl halides, 327
from phthalazinecarboxylic acids, 324
preparation, 329
reactions, 330
reduction, 252
removal of ester group, 331
transesterification, 329

1,4-Phthalazinediamine, 153
acylation, 300
cyclization, 308
hydrolysis, 237
quaternization, 305

5,8-Phthalazinediamine, 23
oxidative hydrolysis with chlorination, 263

6,7-Phthalazinedicarboxylic acid, to the

anhydride, 323
6,7-Phthalazinedicarboxylic anhydride, 323
1,4(2H,3H)-Phthalazinedione, 141, 155, 166, 237,
264
alkylation, 240, 284
aminolysis (indirect), 250

Index

cyclocondensation, 250, 308
halogenolysis, 205, 206
ionization, 236
oxidation, 248, 265
tautomerism, 236
1,4(2H,3H)-Phthalazinedithione, 226
Phthalazine ketones, 344
cyclocondensation, 346
from halogenophthalazines, 229
from their hydrazones, 345
from hydroxyalkylphthalazines, 259
from imino analogs, 345
by passenger introduction, 345
from phthalazinecarbonitriles, 340,
341
preparation, 344
reactions, 345
reduction, 254
to semicarbazones, 345
Phthalazine 2-oxide, with dimethyl
acetylenedicarboxylate, 280
Phthalazine N-oxides, 276
with acetylenedicarboxylates, 280
NMR studies, 277
to phthalazinones, 238
preparation, 276
reactions, 277
1,4-Phthalazinequinone, 263
adduct formation, 265, 266
decomposition in aqueous media, 264
5,8-Phthalazinequinone, 263
acylation and acyloxylation, 264
halogenation, 206
Phthalazinequinones, 263
acylation, 264
adduct formation, 265
aggregation and degradation, 264
from phthalazinamines, 263
from phthalazinones, 247, 263
preparation, 263
reactions, 264
stabilization as adducts, 248
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nomenclature, ix
primary syntheses, 109
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from spiroheterocyclic substrates, 165
from 1,2,4,5-tetrazines, 135
Phthalazinesulfonic acid derivatives, 288
aminolysis, 289
by chlorosulfonation, 289
by passenger introduction, 290
from phthalazinamines, 288
Phthalazinethiols (extranuclear), see
Phthalazinethiones
1(2H)-Phthalazinethione, with alkenes,
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alkylation, 282
azidolysis, 283
cyclocondensation, 284
Phthalazinethiones, 281
with alkenes, 283
alkylation, 282
aminolysis, 283
cyclization, 284
from halogenophthalazines, 226
from phthalazinones, 249
preparation, 281
reactions, 281
tautomerism, 281
Phthalazinimines(nontautomeric), from
aminophthalazines, 304
from halogenophthalazines, 218
3-(2-Phthalazinio)propionate, 181
Phthalazin-2-ium-2-benzamidate, 300
Phthalaziniumolates, cyclization, 273
from phthalazinones (tautomeric), 246
preparation, 271
reactions, 272
Phthalazino[2,3-a]cinnolines, to phthalazines,
163
1(2H)-Phthalazinone, 117, 162, 180, 210, 295
alkylation, 243, 246
arylation, 245
halogenolysis, 203
reduction, 247
tautomerism, 236
trimethylsilylation, 241
Phthalazinones (nontautomeric), 271
from alkoxyphthalazines, 269
bioactivities, 271
cyclization, 273
from phthalazinimines, 272
from phthalazinones (tautomeric), 241, 243,
245
preparation, 271
reactions, 272
reductive deoxygenation, 272
thiation, 272
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Phthalazinones (tautomeric), 236
acylation, 246
from alkoxyphthalazines, 237
alkylation, 239
from alkylsulfonylphthalazines, 238
aminolysis, 250
cyclocondensation, 250
halogenolysis, 203
from halogenophthalazines, 222
hypolipidemic activity, 236
by C-hydroxylation, 180, 238
ionization, 236
MS patterns, 236
NMR spectra, 236
oxidation and reduction, 248
from phthalazinamines, 237
from phthalazine N-oxides, 238
to phthalazinequinones, 247
preparation, 236
reactions, 238
ring contraction, 251
ring fission, 251
tautomerism, 236
thiation, 249
Phthalazino[2,3-b]phthalazines, to phthalazines,
163
Phthalic anhydrides, see Isobenzofurans
Phthalides, see Isobenzofurans
Phthalimides, see Isoindoles
2-(2-Phthalimidoethyl)-4-(pyridin-3-yl)-1(2H)-
phthalazinone, deacylation, 297
3-(2-Piperidinoethyl)-1(2H)-phthalazinone, 163
1-(Piperidin-4-ylthio)phthalazine, 226
4-Pivalamidocinnoline, 91
1-Pivaloyl-4-pivaloylimino-1,4-dihydrocinnoline,
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2,6,9(1H,7H,8H)-trione, 308
Pummerer reaction, 81
2-[2-(Purin-6-ylamino)ethyl]-1(2H)-
pnthalazinone, 298
Pyrazino[2,3-c]cinnoline, 92
Pyrazolo[3,4-c]cinnolines, to cinnolines, 29
Pyrazolo[1,2-b]phtnalazines, to phtnalazines,
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Pyridazines, to cinnolines, 22
Pyridazino[3,4,5-de]phthalazin-3(2H)-one, 326
Pyridazino[4,5-d]pyridazines, to phthalazines, 157
7-Pyridinio-5,8-phthalazinequinon-6-olate, 217
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7-(Pyridin-4-yl)-4(1H)-cinnolinone, 13
4-(Pyridin-4-ylmethyl)-1(2H)-phthalazinone, 131
aminolysis, 250
halogenolysis, 205
4-(Pyridin-4-yl)methyl-7-trifluoroacetamido-
1(2H)-phthalazinone, 299
4-(Pyridin-3-yl)-1(2H)-phthalazinone, 153
arylation, 245
Pyrido[4,3,2-de]cinnoline, to cinnolines, 29
4-(Pyrimidin-4-ylmethyl)-1(2H)-phthalazinone,
halogenolysis, 205
Pyrimido[5,4-c]cinnoline-2,4(1H,3H)-dione, 92
Pyrimido[5,4-c]cinnoline-2,4(1H,3H)-dithione, 93
Pyrimido[5,4-c]cinnolin-4(3H)-one, 92
Pyrimido[2,1-a]phthalazines, to phthalazines, 164
1-{2-[(Pyrrolidin-1-yl)carbonyl]ethyl }-4(1H)-
cinnolinone, X-ray analysis, 73
3-(Pyrrolidin-1-yl)cinnoline, 77
Quinoxalino[2,3-c]cinnoline, chlorination, 47
Radziszewski reaction, 104
Reissert-Henze reaction, 278
Reissert reaction, 182
fine structure of salts, 339
Sandmeyer reaction, 92
Schmidt rearrangement, 66
J. C. E. Simpson, ix, 1, 109, 173
G. M. Singerman, ix, 1
B. Stanovnik, 173
3-Styryl-4(1H)-cinnolinone, 39
2-p-Sulfamoylphenyl-1,4(2H,3H)-
phthalazinedione, 289
1-(2,3,4,6-Tetra-O-acetyl-B-D-
galactopyranosyloxy)phthalazine, 267
5,6,7,8-Tetrabromo-2-[ (V-
phenylcarbamoylmethyl)amino]-4-tolyl-
1(2H)-phthalazinone, 336
5,6,7,8-Tetrabromo-2-[N'-phenyl(thioureido)]-4-
tolyl-1(2H)-phthalazinone, 303
5,6,7,8-Tetrachloro-1-(3,4-dimethylphenyl)-4-(3-
0x0-6-p-tolyl-2,3,4,5-tetrahydropyridazin-4-
ylthio)phthalazine, 326
5,6,7,8-Tetrachloro-2-phenyl-1(2H)-
phthalazinone, 130
5,6,7,8-Tetrachloro-1(2H)-phthalazinone, 130
1,1,2,2'-Tetrahydro-1,1"-biphthalazine, 174
5,6,7,8-Tetrahydrocinnoline, 33, 34
5,6,7,8-Tetrahydro-3(2H)-cinnolinethione, 65
aminolysis, 80
reduction, 34
5,6,7,8-Tetrahydro-3(2H)-cinnolinone, 16, 26
halogenolysis, 49
reduction, 33
thiation, 65
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1,2,3,4-Tetrahydrophthalazine, 174
acylation, 300
oxidation, 175, 179
5,6,7,8-Tetrahydrophthalazine, 174, 211
1,2,3,4-Tetrahydro-2-phthalazinecarboxamide,
331
5,6,7,8-Tetrahydro-1(2H)-phthalazinone, 247
5,7,12,14-Tetrahydrophthalazino[2,3-
b]phthalazine-5,7,12,14-tetrone, 144, 264
2,3,5,6-Tetrahydro-1H-pyrazolo[1,2-a]cinnoline-
3,6-dione, 67
1,4,6,11-Tetrahydropyridazino[ 1,2-b]phthalazine-
6,11-dione, 308
6,7,8,9-Tetrahydro-1,2,4-triazolo[4,3-b]cinnoline,
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5,6,7,8-Tetramethyl-1,4(2H, 3H)-
phthalazinedione, 152
4,7,14,17-Tetraphenyl[2,2](5,8)phthalazinophane,
120
1,4,6,8-Tetraphenylthieno[3,4-g]phthalazine, 194,
346
1,2,4,5-Tetrazines, to cinnolines, 24
Thiele-Winter reaction, 264
Thieno[3,4-g]phthalazines, to phthalazines, 161
Thieno[3,4-d]pyridazines, to phthalazines, 158
Thiocinnoline, 79
Thiophthalazines, 281
as Cu-corrosion inhibitors, 281
3-(1-Thiosemicarbazonoethyl)-4(1H)-cinnolinone,
106
cyclocondensation, 106
4-Thioxo-1,4-dihydro-3-cinnolinecarbonitrile, 55,
65
4-Thioxo-1,4-dihydro-3-cinnolinecarbonyl
chloride, 101
to the amide, 101
4-Thioxo-1,4-dihydro-3-cinnolinecarboxamide, 101
4-Thioxo-1,4-dihydro-3-cinnolinecarboxylic acid,
to the carbonyl chloride, 101
2-Thioxo-1,2-dihydropyrimido[5,4-c]cinnolin-
4(3H)-one, 92
4-p-Tolyl-1-phthalazinamine, alkylation, 290
4-p-Tolylsulfonylcinnoline, 56
4-p-Tolylsulfonyl-3-cinnolinecarbonitrile, 52, 56
cyanolysis, 52
5,6,8-Triacetoxyphthalazine, 264
1,2,3-Triazolo[4,5-d]pyridazines, to phthalazines,
159
4-Trichloromethylcinnoline, 42
hydrolysis, 54
1,4,6-Trichlorophthalazine, 206
6,7,8-Trifluoro-1-methyl-4-oxo-1,4-dihydro-3-
cinnolinecarboxylic acid, esterification, 100
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4-(2,4,6-Trimethoxyphenyl)-1(2H)-phthalazinone,
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1,1,2-Trimethyl-1,2-dihydrophthalazine, 198
5,7,8-Trimethyl-3-phenyl-6(2H)-cinnolinone, 15
O-acylation, 66
2,6,7-Trimethyl-4a-phenylsulfonyl-4a,5,8,8a-
tetrahydro-1(2H)-phthalazinone, 134
Trimethyl pyrrolo[2,1-a]phthalazine-1,2,3-
tricarboxylate, 280
1-(Trimethylsiloxy)phthalazine, 241
alcoholysis, 267
2-[(Trimethylsilylmethylthio)methyl]phthalazine,
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cyclization, 179
3,4,10-Triphenyl-1,5-dihydro-2,5-imino-2H-2-
benzazepin-1-one, 274
1,2,4-Triphenyl-1,2-dihydrophthalazine, oxidative
quaternization, 196

481

1,2,4-Triphenyl-1,2-dihydro-1-phthalazinol,
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oxidation, 187
3-Triphenylphosphoranylidene-3,4-dihydro-4-
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alcoholysis, 14
N-alkylation, 63
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