
INDEX
Page numbers in bold-faced type refer to experimental procedures. Numbers
followed by an asterisk * refer particularly to qualitative organic analysis. Numbers
followed by a dagger f refer to apparatus with ground glass joints. Numbers followed

by a double dagger J refer to reaction mechanisms.

Abbe refractometer, 1033
Absorption bands, 1134, 1135, 1136

intensity of, 1135, 1138
Abstracting journals, 1126, 1127
Accidents, laboratory, 1130
Acetal, 320, 327
Acetaldehyde, 319, 324
Acetals, 320, 1061*

reactions and characterisation of,
327*, 1061*

table of, 329*
p - Acetamidobenzenesulphonamide, 1005,

1006
p - Acetamidobenzenesulphony 1 chloride,

1005, 1006
Acetamide, 401, 402,403
Acetamlide, 676, 577, 919
Acetates, 456*, 652*, 682*, 1073*
Acetic anhydride, 371,372
Acetoacetio ester condensation, 475,

476J, 477-481
a-Acetoaminocinnamic acid, 908, 909
oc-Acetonaphthalene, 767
p-Acetonaphthalene, 726, 731, 767, 924
Acetone, purification of, 171

cyanohydrin, 348
semicarbazone, 344
test reagent, 884*

Acetonitrile, 407
Acetophenone, 725, 729, 730

phenylhydrazone, 852
p-Acetotoluidide, 593, 605
Acetoxime, 343
Acetylacetone, 861J, 862J, 863
Acetylation, reductive, 749

Thiele, 749
Acetyl chloride, 367
2-Acetylct/cZohexanone, 862, 864
Acetylene, 245, 897

reactions of, 245, 246
Acetylenic compounds, synthesis of,

467-469, 895-902
Acetylglycine, 909
Acetylmethylurea, 968, 969
Acetylsalicylio acid, 996
Acetyl-o-toluidide, 578
2-Acetylthiophene, 837
Acid anhydrides of aliphatic carboxylic

acids, 371

Acid anhydrides—con*.
reactions and characterisation of,

376*, 1062*
table of, 378*

Acid anhydrides of aromatic carboxylio
acids, 794

table of, 796*
Acid chlorides of aliphatic acids, 367

reactions and characterisation of,
369*, 1059*

table of 371*
Acid chlorides of aromatic acids, 791

reactions of, 795*, 1059*
table of, 796*

Acid hydrazides, 395*
Acrolein, 446
Acrylonitrile, 916, 1022

reactions with, 914-917
Acrylic acid derivatives, 1016, 1023
Acylation of ketones, with acid anhy-

drides, 86 It
with esters, 861, 862]:

Acyloins, 1067*, 1080t, 1081J
Adams platinum oxide catalyst, 470,

471, 1001
Adapters, 52

expansion, 212f
multiple, 51, 214f
receiver, 219f
reduction, 213f
" swan neck," 215|

Addition of solids to stirred liquids, 68
Addition tubes, 51

two-way, 61
three-way, 61

Adipio acid, 489,494
Adipic dialdehyde, 892
Adsorbents for chromatographic ad-

sorption, 159, 160
Adsorption column, formation of, 160,161
Air bath, 60, 221, 222
dZ-Alanine, 427,432
Alcoholic potassium hydroxide solution,

290*, 393*, 1064*
Alcoholic silver nitrate solution, 290*,

1059*
Alcohols, primary, 247

secondary, 247
tertiary, 248

1165
38*
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Alcohols, general reactions of, 1065* ;
see also Aliphatic alcohols and
Aromatic alcohols

Aldehydes, see Aliphatic aldehydes and
Aromatic aldehydes

Aldehydes and ketones, differentiation
between, 1061*

reactions of, 1060*, 1061*
Aldose, 1069*
Aliphatic acid amides, 401

reactions and characterisation of,
404*, 1074*, 1076*

table of, 406*
Aliphatic alcohols, 247, 248

differentiation between primary,
secondary and tertiary (Lucas test),
261*

reactions and characterisation of,
260*, 1065*

table of and derivatives of, 267*
Aliphatic aldehydes, 318

reactions and characterisation of,
330*, 1060*

table of and derivatives of, 334*
Aliphatic amines, 413

reactions and characterisation of,
420*, 1072*, 1073*

table of and derivatives of, 424*,
661*

Aliphatic carboxylic acids, 354
reactions and characterisation of,
360*, 1071*

substituted, 427
table of and derivatives of, 365*

Aliphatic cyanides (nitriles), 407
reactions and characterisation of,
410*, 1075*, 1077*

table of, 412*
Aliphatic esters, 379

hydrolysis of, 390*, 1063*, 1065*
reactions and characterisation of,
390*, 1062*, 1063*, 1065*

table of, 396*
Aliphatic ethers, 309

cleavage of, 316*, 1067*, 1068*
reactions and characterisation of,
315*, 1067*, 1068*

table of, 317*
Aliphatic hydrocarbons, di- and poly-

halogenated 292
table of, 295*, 296*

Aliphatic ketones, 335
reactions and characterisation 6f,
341*, 1061

table of and derivatives of, 346*
Aliphatic nitro compounds, 302

reactions and characterisation of,
631*, 1074*, 1076*

table of, 532
Aliphatic sulphonic acids, 557
Aliphatic sulphur compounds, 496

Alizarin, 981
Alkyd resins, 1018
Alkyl borates, 302
Alkyl bromides, 270
Alkyl chlorides, 270
Alkyl fluorides, 272
Alkyl halides, 270

reactions and characterisation of,
289*, 1059*

table of and derivatives of, 293*
Alkyl iodides, 271
Alkyl mercuric halides, 291*
Alkyl nitrites, 302
Alkyl phosphates, 302
Alkyl sulphates, 302
Alkyl sulphites, 302
Alkyl thiocyanates, 302
S-Alkyl-wo-thiuronium picrates, 291*
Allyl alcohol, 459
Allyl bromide, 280
Allyl chloride, 276
Allyl cyanide, 464
Allyl iodide, 285
Aluminium alkoxides, reductions

with, 882-886
Aluminium amalgam, 198, 514
Aluminium £er£.-butoxide, 887
Aluminium iso-propoxide, 883

reductions with, 882J, 883-886
Aluminon, 959, 960
Amalgamated zinc, 198 ; see also under

Clemmensen 'reduction
Amides, 361* 1074*. 1076*; see also

Aliphatic acid amides and Aro-
matic acid amides

Amines, reactions of, 1072*, 1073* : see
also Aliphatic amines and Aromatic
amines

Amines, separation by Hinsberg's
method, 650*

Amino acids, 427
benzoates of, 426*
2 : 4-dichlorophenoxyacetates of,
438*

3 : 5-dinitrobenzoates of, 436*
a-naphthylhydantoic acids of, 437*
phthalyl derivatives of, 438*
p-toluenesulphonates of, 437*
reactions and characterisation of,
435*

table of and derivatives of, 439*
Aminoacetio acid, 427, 432
p-Aminoazobenzene, 622, 627
2>-Aminobenzenesulphonamide, 1005,

1006
2 - (p - Aminobenzenesulphonamido) -

pyridine, 1007, 1008
jD-Aminobenzenesulphonylguanidine,

1009
p-Aminobenzoic acid, 1000
o-Aminobenzyl alcohol, 878,880
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a-Amino-n caproic acid, 427, 432
4-Amino-3 : 5-diiodobenzoic acid, 973
p-Aminodimethylaniline, 621, 624, 625
'oc-Amino-8-naphthol hydrochloride, 620,

623
2-Amino-5-methylthiazole, 841
2-Amino-n-octane, 413, 419
p-Aminophenol, 628, 630
p-Aminophenylacetic acid, 764
2-Aminopyridine, 993, 1007
2-Aminothiazole, 840
Ammonia, 184; see also Liquid am-

monia
Ammoniacal cuprous chloride solution,

245*
Ammoniacal silver nitrate solution,

245*, 320*, 1061*
Ammonolysis, 401
Ampoules, glass, 205
n-Amylamine, 413, 417
n-Amyl acetate, 383
n-Amyl alcohol, 247, 249
n-Amylbenzene, 511, 517
n-Amyl borate, 305
n-Amyl bromide, 279
wo-Amyl bromide, 279
n-Amyl chloride, 273
wo-Amyl chloride, 273
tert.-A.my] chloride, 275
n-Amyl cyanide, 407, 408
Amylene, 239
n-Amyl fluoride, 272, 289
n-Amyl iodide, 288
n-Amyl nitrite, 302, 306
2-n-Amylpyridine, 845
3-n-Amylpyridine, 845
4-n-Amylpyridine, 846
n-Amyl sulphite, 304
Analyser, 503
Anhydrides, tests for, 1062*

hydroxamic acid test for, 1063*
of dibasic acids, 371 ; see also Acid
anhydrides

Anilic acids, 376*
Anilides, 290*, 361*, 362*
Aniline, 559, 563, 564,1162

hydrochloride, 627
Anion exchange resin, 915, 916

as catalyst for cyanoethylation,
916

Anisaldehyde, 690,703
Anisole, 665,669
Anthracene, 942, 943

adduct with maleic anhydride, 942,
943

purification of, 944
Anthranilic acid, 754, 773, 880, 980
Anthraquinoie, 728, 740
Anthraquinone-p-sulphonic acid, sodium

salt, 981
Anthrone, 729, 741

Antimony, detection of, 1043*
Anti-oxidants, 694
Antipyrin, 998
Apparatus for distillation and refluxing

(typical assemblies), 88-89, 226f-
228t

Apparatus for hydrogenation at atmo-
spheric pressure, 470-473

for high pressure hydrogenation,
868-870

for preparation of aliphatic ethers,
312

for preparation of bromides, 281
for preparation of iodides, 286
for preparation of ketones (vapour
catalyst method), 328

for reaction in an inert atmosphere,
69

for reactions in liquid ammonia,
897-898

for reactions under pressure, 866-
870

for stirring, refluxing and addition
of a liquid, 67, 1108, 1110

for stirring, refluxing and addition
of a solid, 68

with interchangeable ground glass
joints, 222-225, 226-228, 1109-
1110

Arndt-Eistert reaction, 902, 903, 904J,
905,906

Aromatic acid amides, 797
hydrolysis of, 799*, 801*, 1076*
reactions and characterisation of
primary, 799*, 1074*, l'075*, 1076*

table of primary, 800*
reactions and characterisation of
substituted, 801*, 1075*, 1076*

table of substituted, 802*
Aromatic acid chlorides, 791

reactions and characterisation of,
795*, 1060*

table of, 796*
Aromatic alcohols, 811

reactions and characterisation of,
817*, 1066*

table of derivatives of, 818*
Aromatic aldehydes, 689

condensation reactions of, 706
reactions and characterisation of,

720*, 1060*, 1061*
table of and derivatives of, 723*

Aromatic amines, 559
acetylation of, 576
benzoylation of, 582
sulphonation of, 585
reactions and characterisation of,

648*, 1072*, 1073*
separation of, 650*
table of and derivatives of, 656*,

659*, 661*
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Aromatic carboxylic acids, 751
reactions and characterisation of,

777*, 1071*
table of and derivatives of, 778*

Aromatic diamines, 640
Aromatic esters, 780

hydrolysis of, 786*, 1063*, 1065*
table of, 787*

Aromatic ethers, 665
cleavage of, 671*, 1068*
reactions and characterisation of,
671*, 1067*, 1068*

table of and derivatives of, 673*
Aromatic hydrocarbons, 608, 1058, 1147

characterisation of, 518*
halogenation of, 533
oxidation of side chains in, 520*
nitration of, 620*, 523
nitro derivatives of, 520*
sulphonation of, 548
table of and derivatives of, 521*

Aromatic ketones, 725
reactions and characterisation of,

741*, 1060*, 1061*
table of and derivatives of, 743*

Aromatic nitriles (cyanides), 803
reactions and characterisation of,
805*. 1076*, 1077*

table of, 806*
Aromatic nitro compounds, 523

reactions and characterisation of,
528*, 1074*, 1076*

reduction to hydroxylamines, 528*,
1076*

reduction with tin and hvdrochloric
acid, 629*, 1076*

table of, 531*
Aromatic peroxides and per-acids, 807
Aromatic substitution, 524, 525
Aromatic sulphonamides, 553

reactions and characterisation of,
558*, 1076*, 1077*

table of, 656*. 558*
Aromatic sulphonic acids, 554

compounds derived from, 820
reactions and characterisation of,

552*, 1077*
table of and derivatives of, 556*

Aroylbenzoic acids, 519*
Arsenic, detection of, 1043*
Aryloxyacetic acids, 682*
Asbestos-sodium silicate stoppers, 494
Aspirin, 996
Atomic weights, table of, 1163
Atophan, 1010
Aurin tricarboxylic acid, ammonium

salt of, 959. 960
Autoclaves, 866-870
Auto-oxidation, 694
Auxochromes, 1144, 1145, 1146
Azelaic hemialdehydo, 892

Azines, 341,722*
Azeotropic mixtures, 9

breaking up of, 12
of maximum b.p., 11

Azeotropic mixtures of minimum b.p., 10
Azlactone of a-acetylaminocinnamic

acid, 908, 909
Azlactone of a-benzoylaminocinnamic

acid, 908,910
Azlactones, 907, 908, 909
Azobenzene, 628, 631, 632

cis, 944, 945
ultraviolet absorption maximum,

1148
Azo compounds, 1075*

table of, 1085*
Azo dyestuffs, 620, 648, 979

reduction of, 623, 624
Azoxybenzene, 629, 631
Azoxy compounds, 1074*

table of, 1085*

Barfoed's reagent, 454*
Barbituric acid, 1001, 1002
Bart reaction, 597, 617, 618
Baths ; see Heating baths and Cooling

baths
Beakers, 46
Beckmann rearrangement, 729, 741
Bending of glass tubing, 57
Beilstein's " Handbuch," 1115-1126
Beilstein's test, 289*
Benedict's solution, 454*
Benzalacetone, 709, 716
Benzalacetophenone, 709, 718
Benzal chloride, 534, 539
Benzaldehyde, 689, 693

auto-oxidation of, 694
purification of, 694

Benzal derivatives, 345*, 653
oc-Benzaldoxime, 711, 719
p-Benzaldoxime, 711,719
Benzamide, 797
Benzanilide, 582, 583

hydrolysis of, 583*
Benzene, removal of thiophene in, 172,

173
Benzenesulphinic acid, 593, 607
Benzenesulphonates, 422*, 650*, 652*

1073*
Benzenesulphonyl chloride, 820, 822,

1073*
Benzhydrol, 811, 813, 885
Benzidine, 629, 633
Benzidine rearrangement, 629J, 633
Benzil, 709, 714, 715

monohydrazone, 856
Benzilic acid, 709, 715, 716
Benzilic acid rearrangement, 709J, 715

716
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a-Benzilmonoxime, 720
p-Benzilmonoxime, 720
Benzimidazole, 853
Benzoats,263*,447*,456*, 682*, 1073*
Benzocaine, 1000
Benzoic acid, 706,711, 752, 755,756
Ben zoic anhydride, 794
Benzoin, 708, 714
Benzoin condensation, 708 J, 714
a-Benzoin oxime, 958
Benzonitrile, 609, 803

hydrolysis of, 609*
Benzophenone, 726, 733, 734
Benzophenone oxime, 729, 741

Beckmann rearrangement of, 729,741
p-Benzoquinone, 745
Benzoylacetone, 865
o-Benzoylbenzoic acid, 728, 739
Benzoyl chloride, 791, 792
Benzoyl glycine, 584
Benzoyl peroxide, 807

determination of, 809
Benzoyl piperidine, 489, 492
p-Benzoylpropionic acid, 728, 737
p-Benzoylpropionitrile, 911, 912
Benzoyl-p-toluidide, 682, 583
Benzyl acetate, 780, 783
Benzylacetophenone, 726, 734
Benzyl alcohol, 706, 711, 811, 812, 884
N-Benzylamides, 394*

table of, 395*
Benzylamine, 394, 560, 569
Benzylaniline, 572
Benzyl chloride, 517, 534, 538, 539
Benzyl cyanide, 752, 761

hydrolysis to acid, 761
hydrolysis to phenylacetamide, 762

Benzylidene derivatives, 345*, 653*
Benzyl magnesium chloride, 517
Benzyl phthalimide, 560, 569
Benzyl-sodium, 933 J
$-Benzyl-iso-thiuronium chloride, 965,

966
salts, 363*, 554*

Bisulphite compounds, 331*, 332*, 341,
342, 1079*

Biuret reaction, 442*
Blanc chloromethylation reaction, 534,

539, 540
Boiling chips (stones), 4
Boiling point, 2

approximate, under reduced pres-
sure, 106

calculated at selected pressures, 2
maximum, 10
minimum, 9
of mixtures, 8-12

Boiling point, experimental determina-
tion of, 83-86, 230, 1027

by Emich's method, 86
by SiwolobofFs method, 85

Boiling-point * composition curves, 7-12
Bond refractions, 1036
Boring of corks, 55, 56
Boron trifluoride, 183, 862, 864, 865
Bouveault-Blanc reduction, 247, 249,

250, 812, 832
Bromination of aromatic hydrocarbons,

533J
Bromine, detection of, 1041*, 1042*,

1043*, 1045*
precautions in handling of, 278
purification of, 189

3-Bromo-4-acetaminotoluene, 593, 605
jo-Bromoacetanilide, 577, 580
jo-Bromoacetophenone, 726, 732
m-Bromo-p-acetotoluidide, 593, 605
3-Bromo-4-aminotoluene, 593, 605

hydrochloride, 605
£>-Bromoanilides, 361*
p-Bromoaniline, 577, 580
o-Bromoanisole, 404
p-Bromobenzaldehyde, 689, 694, 696

diacetate, 696
Bromobenzene, 533, 535, 536
a-Bromo-n-caproic acid, 427,430
Bromocresol purple, 990
Bromoform, 297, 299
a-Bromonaphthalene, 533, 537, 765
p-Bromonaphthalene, 604, 767
m-Bromonitrobenzene, 533, 537
jo-Bromonitrobenzene, 523, 527
2-Bromopentane, 279
3-Bromopentane, 279
£>-Bromophenacyl bromide, 960, 961
2>-Bromophenacyl esters, 362*
o-Bromophenol, 666, 679
2>-Bromophenol, 666, 679
Bromophenol blue, 989, 990
4-Bromodiphenyl, 927, 928
jo-Bromophenylacetic acid, 924, 925
jo-Bromophenyl tso-thiocyanate, 644
£>-Bromophenylurea, 645
a-Bromopropionic acid, 427, 430
2-Bromopyridine, 992, 993
N-Bromosuccinimide, 926, 927
o-Bromotoluene, 593, 603, 606
m-Bromotoluene, 593, 605
p-Bromotoluene, 593, 602
Bromural, 999
a-Bromo-iso-valerylurea, 999
Brucine, 506

recovery of, 507
Bucherer hydantoin synthesis, 843{, 844
Bucherer reaction, 561J, 568, 569
Bumping of liquids, 3, 4

devices for preventing, 4, 5
Burns, 1131
Butadiene, 1022

polymers, 1021
1 : 4-Butanediol, 250
o-n-Butoxynitrobenzene, 665, 670
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n-Butyl acetate, 380, 382
hydrolysis of, 390*

*ec.-Butyl acetate, 382
tert.-Butyl acetate, 380, 383,384
n-Butylacetylene, 896, 899
n-Butylbenzene, 508, 510, 511, 516, 934,

935
terf.-Butylbenzene, 509, 513
n-Butyl benzoate, 782
n-Butyl borate, 302, 304
n-Butyl bromide, 270, 277, 280, 281
iso-Butyl bromide, 282
*ec.-Butyl bromide, 270, 278
n-Butyl chloride, 270, 273
iso-Butyl chloride, 270, 274
aec.-Butyl chloride, 270, 273
ter*.-Butyl chloride, 270, 276
n-Butyl cyanide, 407, 408
n-Butyl formate, 380, 384
n-Butyl glyoxylate, 951
n-Butyl iodide, 271, 284, 285
wo-Butyl iodide, 272, 285
*ec.-Butyl iodide, 285, 288
n-Butyl-lithium, 928, 929, 932
n-Butyl magnesium bromide, 247, 248,

253, 256, 257, 359
sec.-Butyl magnesium bromide, 354,358
n-Butylmalonic acid, 488
n-Butyl mercaptan, 497
n-Butyl nitrite, 306
n-Butyl oleate, 388
n-Butyl phosphate, 302, 304
tert. -Butyl propionate, 384
n-Butyl sulphite, 302, 303
n-Butyl thiocyanate, 306
n-Butyl-p-toluenesulphonate, 821, 825
n-Butyraldehyde, 318, 320, 322
iffo-Butyric acid, 354,355,356
Butyrolactone, 859
Butyrophenone, 726, 732
n-Butyryl chloride, 367, 368

Calcium chloride, as desiccant, 42, 140
tube, 62

Calcium sulphate, as desiccant, 41, 141
Calibration curve of thermometer, 229
Calibration of thermometers, 72-75

reference substances for, by boiling
point method, 74

reference substances for, by melting
point method, 73

Camphor method, for molecular weights,
1037

Cannizzaro reaction, 706{, 711, 712, 811,
812, 832

crossed, 811, 812
n-Caproamide, 401, 404
n-Caproic acid, 484, 486
n-Caproic anhydride, 371, 374
n-Capronitrile, 407, 408

2-Carbethoxyci/c/opentanone, 856, 857
p-Carbethoxy-yy-diphenylacetic acid,

919, 920
Capillary, for distillation, 103, 104

melting point tubes, 75, 76
Carbanilide ; see syw.-Diphenylurea
Carbitol, 171, 444

butyl, 171, 444
methyl, 171, 444
derivatives of, 265*

Carbohydrates, 449
reactions and characterisation of,
453*, 455*

table of and derivatives of, 457*
Carbonation of Grignard reagent, 354,

358, 359, 752, 756
Carbonation of lithium derivatives, 929,

930, 933
Carbon and hydrogen, detection of,

1038*
Carbon dioxide, 184, 358, 359

solid ; see Dry Ice
Carbon disulphide, 767

purification of, 175
Carbon monoxide, 185, 1003, 1004
Carbon, decolourising, 127, 128
Carbon tetrachloride, 733, 815

drying of, 734
purification of, 176

Carbonyl chloride, 185
Carborundum chips, 4
Carboxylic acids, equivalent weights of,

1071*
reactions of, 360*, 1071* ; see also
Aliphatic carboxylic acids and Aro-
matic carboxylic acids

o-Carboxyphenylacetonitrile, 753, 772
Carbylamine test, 420*, 648*
Catalytic reduction, with Adams' plati-

num oxide catalyst, 470
with copper-chromium oxide, 873
with Raney nickel, 566

Cation exchange resin, for esterification,
381, 387, 388

Cellosolve, 170, 265, 444
butyl, 170, 444
methyl, 170, 444

Cellulose, 458*
Chalkone, 709, 718
Charcoal, decolourising, 127, 128
Chloral hydrate, 1011

reactions of, 298*
Chloramine-T, 820, 824
Chlorine, 183

detection of, 1041*, 1042*, 1043*,
1045*

water, equivalent reagent, 1042*
p-Chloroacetophenone, 733
o-Chloroaniline, 565
p-Chloroaniline, 566
Chlorobenzene, 533, 535, 592, 601
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m-Chlorobenzoic acid, 929, 932
o-Chlorobenzoic acid, 751,758,759
p-Chlorobenzoic acid, 751, 760
p-Chlorobenzoic anhydride, 794
ra-Chlorobromobenzene, 604
o-Chlorobromobenzene, 593, 603
2-Chlorobutadiene, 1021

polymers of, 1021
2-Chlorodiphenyl, 927, 928
Chloroform, 297

purification of, 176
l-Chloro-2-hexanone, 936, 937
Chloromethylation, 534, 539, 540
cc-Chloromethylnaphthalene, 540, 752
m-Chloronitrobenzene, 592, 601
2-Chloropentane, 274
3-Chloropentane, 274
2 : 2-bia (j9-chlorophenyl)-l : 1 : 1-tri-

chlorethane, 1011,1012
Chlorosulphonic acid, 543,822,1005,1006

purification of, 1006
Chlorosulphonylation, 543*
o-Chlorotoluene, 592, 601
j>-Chlorotoluene, 591, 592, 600
Cholestenone, 887, 888, 944
Chromatogram, 157

liquid, 163
Chromatographic adsorption, 156-163

adsorbents for, 159, 160
apparatus for, 158-163
applications of, 605, 944-946
eluents for, 161, 162
formation of adsorption column for,

160, 945
selection of solvents for, 161
uses of, 161

" Chromic acid " cleaning mixture, 53
Chromophores, 1144-1146

three conjugated, 1146
two conjugated, 1146
typical single, 1145

Chrysoidine, 620, 623
Cinnamic acid, 707, 712, 1113

reduction to dihydrocinnamic acid,
474, 768,769

cia and trans isomers, ultraviolet
absorption maxima, 1148

Claisen aldol condensation, 710J, 718
Claisen condensation, 477, 861J, 862J,

863-865
Claisen flask, 47, 103

with fractionating side arm, 47, 116,
117

Claisen-Schmidt reaction, 709, 710J,
716-718

Class reactions, 1057-1081
summary of, 1079, 1080

Cleaning of glassware, 53, 54
Clemmensen reduction, 238, 510, 515,

516, 728, 738
Cold finger, 92

Condenser, air, 47
Allihn, 47
coil, 48, 217*
Dewar, 49
double surface, 48, 216*
Friedrich, 48, 216*
Hahn, 885

Condenser, Liebig, 47, 216*
West, 47, 215*, 216*

Conglomerate, 25
Congruent melting point, 29
Congo red, 979
Conjugate solutions, 17-20
Consolute temperature, 17, 18, 19, 20
Continuous extraction, of liquids by

solvents, 152-154
of solids by solvents, 153, 154, 222f,

223f
of steam distillates by solvents, 224f,

225f
Continuous steam distillation, 147, 148
Cooling baths, 61
Cooling curve method, 26
Copper bronze, activated, 193
Copper - chromium oxide catalyst,

for aldehyde synthesis, 318, 321
for hydrogenation, 872, 873
hydrogenolysis with, 87 2 J

Copper phthalocyanine, 983
Copper powder, 192
Copper sulphate, as desiccant, 40, 41
Cork stoppers, 55

boring of, 56
Cotton wool (absorbent), 143
Coumarin, 707, 713
p-Cresol,' 595, 614, 664, 667
o-Cresol red, 989, 990
Critical solution temperature, 17-20

application to determination of water
in alcohols, 20, 21

influence of added substances upon, 20
Crotonaldehyde, 460
Crotonic acid, 463, 464
Crotyl alcohol, 882, 883
Crystal violet, 982
Crystallisation, see Recrystallisation
Cumene, 509, 512
Cupferron, 957
Cuprous bromide, 191, 602, 603, 604

solution of, 602
Cuprous chloride, 190, 600, 601
Cuprous cyanide, 191,192, 607, 608, 609

solution of, 607
Cuts, 1132
Cutting of glass tubing, 57
Cyanoacetamide, 428, 434
Cyanoacetic acid, 428, 433
Cyanoethylation, 914, 915k 916, 917
Cyanohydrins, 347, 348
p-Cyanopyridine, 850
Cyclobutanecarboxylic acid, 857, 858
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Cyclobutane-1 : 1-dicarboxylic acid, 857,
858

1 : 2-Cyclohexanedione, 974, 975
1 : 4-Cyclohexanedione-dioxime, 974,

975
Cycloheptanone, 946, 947
cis-l : 2-Cyclohexanediol, 894, 895
trans-l : 2-Cyclohexanediol, 893, 896
Cyclohexanone, 335, 337

oxime, 343
phenylhydrazone, 342, 343
purification via bisulphite com-
pound, 342

Cyclohexene, 243
ozonolysis of, 892

Cyclohexyl acetate, 380, 385
Cyclohexyl bromide, 277
Cyclohexyl carbinol, 247, 252
Cyclohexyl chloride, 270, 275
Cyclohexyl ethyl ether, 310, 314
Cyclohexyl formate, 385
Cyclohexyl iodide, 284, 288
Cyclohexyl magnesium chloride, 247,

252
a-Cyclohexylphonylacetonitrile, 897,

902
Cyclopentanol, 255
Cyclopentanone, 336, 340, 489, 493
Cyclopentyl bromide, 277
Cyclopentyl chloride, 276
Cyclopentyl iodide, 285

Dalton's law of partial pressures, 12
Darzens glycidic ester condensation,

906J, 907
Decolourising carbon, 127, 128

animal charcoal, 128
Darco, Norit, Nuchar, 128

D.D.T., 1011,1012
Dean and Stark apparatus,, modified, 429
n-Decane, 237, 940
Decane-1 : 10-dicarboxylic acid, 904,

905
Dehydrogenation, 942, 943, 949

agents, 948
catalysts, 948
of hydroaromatic compounds, 947-

949
oftetralin,949
of oc-tetralone, 947

Deliquescence, 43
Densities and percentage compositions

of various solutions, 1151-1161
Density, determination of a liquid, 1029
Derivatives, preparation of, 1027, 1081

requirements of a satisfactory, 1081
Dephlegmator, 92
Desiccators, 137

"vacuum," 137, 138, 139
Detergents, 445

Diacetone alcohol, 351, 352
Diacetyl-o-toluidine, 576, 578
Diallyl, 466
Dialkylanilines, pure, from commercial

products, 572
Di-n-amyl ether, 313
Di-iso-amyl ether, 313
Di-n-amyl ketone, 340
Diazoaminobenzene, 622, 627
Diazoamino-aminoazo rearrangement,

622k 626, 627
Diazo ketone, 903, 904, 905
Diazomethane, 946, 967, 968, 969-972

determination of, 972
methylation with, 973
precautions in the use of, 968, 969
ring enlargement with, 946{, 947

Diazonium fluoborates, 594, 610, 611,
612, 613

Diazonium salts, 590 et seq.
caution in preparation of, 597
reduction of, 635
solid, 597, 598

Diazotisation, 590, 598, 599, 600, 601,
602, 603, 604, 617, 759, 978

Dibenzalacetone, 709, 717
Dibenzyl ketone, 735
Dibenzoyl peroxide, 807
w-Dibromobenzene, 604
p-Dibromobenzene, 536
1 : 4-Dibromobutane, 271, 280, 283
ap-Dibromoethylbenzene, 896, 900
Dibromofluorescein, 985, 986

diacetate, 987
1 : 6-Dibromohexane, 271, 280, 283
1 :4-Dibromopentane, 271, 280, 283,

489, 492
Di-n-butyl acetal, 320, 327
Di-n-butylamine, 414, 419
p-Di-n-butylaminopropionitrile, 915,

917
Di-n-butylaniline, 572
Di-n-butyl cadmium, 935, 936
Di-n-butyl carbinol, 248, 256
Di-n-butyl cyanamide. 414, 419
Di-n-butyl disulphide, 496, 498
Di-n-butyl ether, 309,311

purification of, 165
as a solvent in the Grignard reac-
tion, 254

Di-n-butyl d-tartrate, 951, 952
Dichloramine-T, 820, 823
Dichloroacetic acid, 427, 431
1 : 4-Dichlorobutane, 270, 275
2 : 4-Dichlorophenoxyacetates, 438*
1 : 5-Dicyanopentane, 493
Dici/cZohexyl, 21, 470
Dieckmann reaction, 856, 857
Diels-Alder reaction, 941, 9421, 943
Diene synthesis, 941, 942, 943
p-Diethylaminopropionitrile, 915, 917
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Diethylaniline, 562, 573
purification of, 562, 573

Diethylbarbituric acid, 1002,1003
Diethyl carbonate, 250, 259, 785

purification of, 259, 785
Diethyl disulphide, 496, 498
Diethyleneglycol, 516, 1064, 1065
Diethyleneglycol, monoalkyl ethers of,

171, 444
dialkyl ethers of, 171, 444

Diethyl ether, 309, 310
precautions in the use of, 165
preparation of absolute, 163-165
removal of peroxides in, 163, 164

Diethyl fumarate, 913
AW-Diethylhydrazine, 880
Diethyl ketone, 335, 338
Diethyl maleate, 381, 388
Diethyl malonate, 483, 484, 1001

alkylation of, 483J
applications, of 483, 484

Diethylnitrosamine, 426
Diethyl oxalate, 381, 386
Diethyl sebacate, 381, 387
Diethyl succinate, 386
Diethyl sulphate, 303
4 : 4/-Difluorodiphenyl, 612
Di-n-hexyl ether, 313
Di-n-hexyl sulphide, 496, 498
Dihydrocinnamic acid ; see Hydrocin-

namic acid
2 : 6-Dihydroxyacetophenone, 664, 677
2 : 4-Dihydroxybenzaldehyde, 690, 702
1 : 4-Diiodobutane, 272, 284
1 : 6-Diiodohexane, 284
1 : 6-Diiodopentane, 284
1 : 3-Diketohydrindene, 993, 994
Dimedone derivatives, 332*, 721*, 963*
Dimethones, 333*
PP-Dimethylacrylic acid, 460
Dime thy lamine hydrochloride, 414, 416
Dimethylaminomethylindole, 1012,1013
P -Dimethylaminopropiophenone hydro-

chloride, 910, 911
Dimethylaniline, 562, 572

pure, from commercial product, 573
2 : 3-Dimethylanthraquinone, 942, 943
2 : 3-Dimethyl-l : 3-butadiene, 467, 942,

943
Dimethyl n -butyl carbinol, 248, 257
5 : 5-Dimethyl-l : 3-ci/cZohexanedione,

332, 963
Dimethyldihydroresorcinol, 332, 963
2 : 4-Dimethyl-3 : 5-dicarbethoxypyr-

role, 839
3 : 3'-Dimethyldiphenyl, 596, 616
Dimethyl ethyl carbinol, 260
Dimethyl ethynyl carbinol, 467, 468
pp-Dimethylglutaric acid, 876
Dimethylglyoxime, 952

Dimethyl hexadecane-1 : 16-dicarboxy-
late, 938, 940

5 : 5-Dimethylhydantoin, 843
Dimethylnitrosamine, 426
Dimethyl n-propyl carbinol, 248, 258,

259
3 : 6-Dimethylpyrazole, 842
2 : 5-Dimethylpyrrole, 839
Dimethyl sebacate, 938, 939,940
os-Dimethylsuccinic acid, 490, 495
Dimethyl sulphate, 303

precautions in use of, 669
purification of, 804

4 : 5-Dimethyl-A4-tetrahydrophthalic
anhydride, 942, 943

2 : 4-Dimethylthiazole, 841
2 : 5-Dimethylthiophene, 836
Di-p-naphthol, 668
2 : 4-Dinitroaniline, 638
3 : 5-Dinitroaniline, 918, 919
o-Dinitrobenzene, 695, 612
m-Dinitrobenzene, 623, 526
p-Dinitrobenzene, 595, 613
3 : 6-Dinitrobenzoates, 262*, 436*, 682*
3 : 5-Dinitrobenzoic acid, 753, 770
3 : 5-Dinitrobenzoyl chloride, 262*,

974
2 : 2/-Dinitrodiphenyl, 524, 527
2 : 4-Dinitrophenylacetic acid, 751, 758
2 : 4-Dinitrophenol, 666, 678
2 : 4-Dinitrophenyl derivatives, 654*
Di-o-nitrophenyl disulphide, 585,587
2 : 4-Dinitrophenylhydrazine, 635, 638,

1060*
reagent, 344, 884, 1061*

2 : 4-Dinitrophenylhydrazones, 332,
342*, 344*, 722*, 1061*

2 : 4-Dinitrophenylsulphides, 500*
2 : 4-Dinitrophenylsulphones,500*,501*
3 : 6-Dinitrothiobenzoates, 501*
2 : 4-Dinitrotoluene, 523,527
Dioxan, 923

purification of, 177
Diphenic acid, 596, 617, 755, 768
Diphenylacetic acid, 754,773
YY-Diphenylbutyric acid, 920
Diphenylcarbazide, 954
Diphenylcarbazone, 955
Diphenylcarbinol, 811, 812
«2/w.-Diphenylhydrazine, 628, 629, 632
Diphenylene, 629, 634
Diphenyliodonium iodide, 535,542
Diphenylmethane, 509, 513, 514
Diphenylnitrosamine, 562, 572
Diphenylthiocarbazide, 955, 956
Diphenylthiocarbazone, 955, 956
at/w.-Diphenylurea, 645, 646
tft/m.-Diphenylthiourea, 642
Di-n-propylaniline, 572
Di-iso-propyl ether, purification of, 165
Di-n-propyl ketone, 340
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Di-i«o-propyl ketone, 477, 480
Di-n-propyl sulphide, 496, 497
2 : 2'-Dipyridyl, 992, 993
DLsaccharides, 451, 453
Dismutation, 706, 832
Disproportionation, 706. 832
Distillation, assemblies of apparatus for,

86-88
Distillation, flash, 89

theory, 1
with superheated steam, 15
see Fractional distillation

Distillation heads, 213*, 214*
Distillation of solids under reduced

pressure, 106, 107
Distillation of volatile solvents from

solutions, 86-89, 105
fire hazards attending, 90

Distillation under diminished pressure,
103-108

manometers for, 104, 112-114
manostats for, 114-116
preparation of capillaries for, 103
refinements in technique of, 116-119,

1110
Distilling flasks, 47
Distribution coefficient, 44

law, 44
Disulphides, 1078*

dialkyl, 496, 498
Dithizone, 955
Di-p-tolyl ketone, 930, 931
Dixon gauze rings, 97
n-Dodecane, 237
n-Dodecyl bromide, 282
n-Dodecyl chloride, 275
n-Dodecyl p-toluenesulphonate, 825
Doebner reaction, 463, 465, 710, 71 It,

719
Drierite, 41, 141, 142
Drikold, 39, 61, 185
Dropper pipette, 1102
Dry Ice, 39, 61, 185
Drying agents, 140-143

common, for organic compounds,
140-143, 144

comparison of, 42
for vacuum desiccators, 138
theory of the action of, 39

Drying by distillation, 143, 144
Drying by hydrolysis, 144
Drying of glassware, 53, 54
Drying of liquids or of solutions of

organic compounds in organic sol-
vents, 139-143

Drying of recrystallised material, 132
Drying of solid organic compounds, 136,

137
Drying oils, 445, 446
Drying pistol (Abderhalden), 139

Efflorescence, 43
Electric furnace, tube, construction of,

338
Electric heating mantles, 221, 222
Electric hot plate, 61
Electrolysis cell, 939
Electrolytic (anodic) syntheses, 937-

941
Electronic spectra, see Ultraviolet and

visible spectra.
Eluents, 161
Elution, 157, 161, 162
Enols, 475, 684, 1089*, 1090*, 1147

table of, 688*
Eosin, 985, 986

sodium salt of, 986
Epoxidation of ethylenic compounds,

893-895
Erlenmeyer azlactone synthesis, 907,

908J, 909, 910
Equilibrium diagrams, 22-26

construction of, 26-29
Equivalent weight of an acid, 1071
Ester-amides, table of, 425*
Esterification, 379^-382, 1000, 1001
Esters, hydroxamic acid test for, 1062*,

1063*
of inorganic acids, 302, 1078
of phenols, hydrolysis of, 1065*
saponification (quantitative), 392*,
1065*

saponification equivalent of, 392*,
1065*

Esters, simple, identification of acidic
components, 393*, 1063*, 1064*

identification of alcohol component,
393*, 1063*, 1064*

Ether still, J65
Ethers, reactions of, 315*, 671*, 1067*,

1068* ; see also under Aliphatic
ethers and Aromatic ethers.

jo-Ethoxyphenylurea, 646
jo-Ethoxypropionitrile, 915, 916
Ethyl acetate, 383

purification of, 174
Ethyl acetoacetate, 475, 476J, 477

keto-enol equilibrium of, 475, 1148
purification of, 478
reactions of, 478*
ultraviolet spectrum in various sol-
vents, 1147

Ethyl alcohol, absolute, 166
determination of water in, 21
preparation of absolute from recti-
fied spirit, 166,167

preparation of " super-drv." 167-
169

Ethyl p-aminobenzoate, 1000,1001
Ethylaniline. 570, 571
Ethylbenzene, 510, 515, 516, 934, 935
Ethyl benzoate, 782
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p-Ethylbenzyl chloride, 540
Ethyl benzyl ketone, 727, 735
Ethyl bromide, 279
Ethyl bromoacetate (mono), 429
Ethyl oc-bromopropionate, 430
Ethyl n-butylacetoacetate, 482
Ethyl n-butylmalonate, 483, 485
Ethyl S-n-butyl xanthate, 496, 499
Ethyl n-butyrate, 383
Ethyl tsobutyrylwobutyrate, 477, 479
Ethyl chloroacetate, 907
Ethyl cinnamate, 710, 718
Ethyl cyanoacetate, 428, 433

alkylation of, 484J
condensation with ketones, 496

Ethyl a-cyano-pp-dimethylacrylate, 495
Ethyl cyclopropanecarboxylate, 390
Ethyl diethylmalonate, 1002
Ethyl a-1-epoxycycZohexyl acetate, 907
Ethyl S-ethyl xanthate, 496, 499
Ethyl formate, 385

purification of, 257
Ethyl n-hexyl ether, 309, 313
Ethyl 1-hydroxyct/cJohexyl acetate, 875
Ethyl iodide, 287
Ethyl oc-naphthoate, 781, 785
Ethyl a-naphthylacetate, 905
Ethyl nicotinate, 849
Ethyl p-nitrobenzoate, 1001
Ethyl orthoformate, 318, 323
Ethyl phenylacetate, 780, 783
Ethyl p-phenylethyl ketone, 727, 736
Ethyl p-phenyl-fi-hydroxypropionate,

874
Ethyl phenylmalonate, 1003
Ethylphenylnitrosamine, 570
Ethyl phenyloxalacetate, 1003, 1004
Ethyl n-propylacetoacetate, 475, 481
Ethyl propane-1 : 1 : 2 : 3-tetracarboxy-

late% 912, 913
Ethyl propane-1 : 1 : 3 : 3-tetracarboxy-

late, 912, 914
Ethyl wopropylidene cyanoacetate, 490,

495
Ethyl n-propylmalonate, 486
Ethyl n-propyl ketone, 340
4-Ethylpyridine, 844
Ethyl 2-pyridylacetate, 931, 932
Ethyl salicylate, 783
Ethyl sulphite, 304
Ethyl n-valerate, 382, 389
Ethyl vinylacetate, 382, 389
Ethylenediamine-adipic acid polymer,

1019, 1025
Ethylene glycol, 285
Ethylene glycol, monoalkyl ethers of,

170, 444
dialkyl ethers of, 171, 444

Ethylene oxide, 247, 253, 444

Ethylenic hydrocarbons, 239, 1059
reactions and characterisation of,
241*, 1058*

table of, 242*
Ethylenic linkages, determination of

number of, 809
1-Ethynylci/cZohexanol, 896, 901
Eutectic, 29, 21
Eutectic mixture, 25
Eutectic point, 25, 29, 31
Eutectic temperature, 24, 25
Evaporation of the solvent, 135, 136
Expansion adapters, 213f
Extinction, 1135
Extraction by chemically active sol-

vents, 151
Extraction of steam distillates by sol-

vents, 225f
Extraction thimble, 153
Extraction with solvents, continuous, of

liquids, 162, 153, 223t, 224f
continuous, of solids, 153, 154, 222f,
223t

technique of, 149—154
theory of, 44, 45

Eye accidents, 1132

Fats, 444
saponification of, 445

Fehling's solution, 330*, 454*, 1061*
Fenske helices (rings), 97, 98
Fieser's solution, 186
Filtration of hot solutions, 49, 126
Filtration with suction, 50, 130, 31

of corrosive liquids, 135
of small volumes, 133, 1107
miscellaneous apparatus for, 133, 134
with " Buechner stable filter,1* 134
with " Mini filter," 134

Fire hazards, prevention of, 90
Fires, 1132, 1133
First aid, 1130-1133
Fischer indole synthesis, 8511, 852
Fischer-Speier esterification, 379}, 380{,

382, 383, et seq.
Flasks, 46, 212f, 1101

Buchner (or filter or suction), 50, 134
Claisen, 47, 103 213f
Claisen, with fractionating side arm,
47, 116, 117

distilling, 47, 213f
Grignard, 51
multi-necked, 51, 67, 68, 69 215f
for distilling solids under reduced
pressure, 107

Widmer, 117
Fluoboric acid, 611
Fluorescein, 985, 986

test paper, 1042*
Fluorine, detection of, 1043*
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p-Fluoroanisole, 594, 611
Fluorobenzene, 594, 609
p-Fluorotoluene, 594, 617
Fluted filter paper, preparation of, 127
Formaldehyde, 318

tests for, 325*
Formalin, 319
Formamide, purification of, 179
Formyl derivatives, 655*
Fractional distillation, 5, 91, 231

efficient units for, 97-102
improved apparatus for, 94-102,

1110
separation of benzene and toluene
by, 231

simple apparatus for, 93
still-heads for, 97, 102, 217f
theory of, 5, 96-98

Fractional distillation under diminished
pressure, 108-110, 119, 1110

flasks for, 47, 116, 117, 119
receivers for, 108, 109, 118, 119,

219f
Fractionating columns, 8, 9

all-glass Dufton, 91, 96, 217t
desiderata of, 94-96
efficiency of, 94
electrically-heated jackets for, 97,

98, 99, 100
Hempel, 91, 218f
hold-up of, 95
modified Hempel, 92
notes on operation of precision, 100
packings for, 91, 92, 96, 97, 118
Stedman type, 219f
still-heads for, 102
thermal insulation tor, 93, 95
Vigreux, 91, 217|
Widmer, 96, 97, 219f

Free radicals (aryl), 927, 951
Freezing, theory of, 21
Freezing mixtures, 61, 62
Freezing point, 22

determination of, 80
of mixtures, 26

Friedel-Crafts reaction : alkylation,
508, 509}, 512, 513, 515

acylation, 725, 726}, 728, 729-734,
811, 815

Fries reaction, 664}, 665}, 676, 677, 727
Fructose, 449, 451, 455
Fuchsin aldehyde reagent, 330*, 1061*
Fumaric acid, 461, 463
Functional groups, reactions for, 1057-

1081
Funnels, 49

Buchner, 51
dropping, 49
Hirsch, 51
hot water, 49
sintered glass, 50, 133

Funnels—cont.
" slit sieve," 51, 133
separatory, 49, 22If

Furfural, 832, 833
purification of, 833

2-Furfuralacetone, 833
Furfuryl acetate, 388
Furfuryl alcohol, 832
Furil, 835
Furoic acid, 832
Furoin, 835
Furylacrylic acid, 834
Fusible metal alloys, 59
Fusion with caustic alkali, 552*, 6(54,

667, 668
Fusion with soda lime, 777*, 1038*

Gabriel synthesis, 559, 560}, 569
Galactose, 1070

oxidation to mucic acid, 1070*
Gas absorption traps, 71

' Gattermann aldehyde reaction, 689,
| 690}, 701-703
| Adams modification of, 690, 701, 702

Gattermann reaction, 593, 606
Gattermann-Koch, reaction 689}, 697,

698
Girard's reagents " T " and " P ", 976,

977, 978
Glass septum, 222f
Glass tubing, cutting and bending of, 57
Glass wool, purification of, 142, 166
Glucose, 449, 451, 455

! a-Glucose penta-acetate, 451
P -Glucose penta-acetate, 452
Glutaric acid, 489, 491, 493, 912, 914
Glutaronitrile, 407, 409
Glyceride, 391
Glycerol, anhydrous, 829
Glycine, 427, 432
Glycogen, 458
Glyptal resins, 1018

formation of, 1023
Gomberg-Hey reaction, 927, 928}
Gramine, 1012, 1013
Grignard reaction, 237, 240, 247, 248},

249}, 253, 255-259, 358, 359,
394, 511, 516, 517, 752, 756, 757,
765, 781, 811, 813-815

Grignard reagent, test for, 241*
Ground glass joints ; see Interchange-

able ground glass joints
Guanidine, 1009
Guareschi reaction, 876}, 877

Haloform reaction, 297
Halogenated aromatic hydrocarbons, 533

reactions and characterisation of4
542*

table of and derivatives of, 545*
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Halogen carriers, 533
Halogen compounds, reaction with alco-

holic silver nitrate, 1059*
reaction with sodium iodide in
acetone, 1059*, 1060*

Halogens, detection of, 1041*, 1042*,
1043*, 1045*

Haworth reaction, for synthesis of poly-
nuclear hydrocarbons, 726, 728J,
737, 738

Heating baths, 57
air, 60
constant temperature, 60
fusible metal, 59
oil, 58
sand, 59
water, 57, 58

Heating mantles, electric, 221, 222
Hell-Volhard-Zelinsky reaction, 427 J,

429, 430
Height equivalent per theoretical plate

(H.E.T.P.), 95
n-Heptaldehyde, 251
n-Heptaldoxime, 348
n-Heptane, 238
1-Heptene, 240
n-Heptoic acid, 354, 356
n-Heptoic anhydride, 371, 374
n-Heptyl alcohol, 247, 251
n-Heptylamine, 413, 418
n-Heptyl chloride, 275
n-Heptyl iodide, 288
n-Hexacosane, 938, 941
Hexadecane-1 : 16-dicarboxylic acid,

938, 940
n-Hexadecyl bromide, 283
Hexadiene-1 : 5, 466
n-Hexaldehyde, 318, 321 (catalyst

method), 323,324
Hexamethylene dibromide, 271, 280,

283
Hexamethylone glycol, 251, 873, 879
Hexamethylene tetramino (hexamine),

319, 326, 692, 700
n-Hexane, 237
1 : 6-Hexanediol, 251, 873, 879
n-Hexyl alcohol, 247, 253

dehydrogenation of, 322
p-n-Hexylacrylic acid, 465, 466
n-Hexylbenzene, 510, 516
n-Hexyl bromide, 282
n-Hexyl chloride, 270, 274
n-Hexyl cyanide, 409
n-Hexyl fluoride, 288, 289
n-Hexyl iodide, 288
n-Hexyl magnesium bromide, 237
n-Hexyl mercaptan, 496, 497
n-Hexyl nitrite, 306
1-Hexyne, 896, 899
Hinsburg method for separation of

amines, 650

Hippurio acid, 584
Hoesch reaction, 727 J, 736, 737
Hofmann reaction, 413J, 414, 754, 773
Homophthalic acid, 753, 771
Hot plate, electric, 58, 61
Hydratropaldehyde, 906, 907
Hydrazine hydrate, 190, 976, 977
Hydrazines, 1075*
Hydrazobenzene, 628, 629, 632

conversion into benzidine, 633
Hydrazo compounds, 1074*

table of, 1085*
Hydrazoic acid, 917, 918
Hydrazones, 341, 510, 1075*
Hydriodic acid, 187, 188
Hydrobenzamide, 711, 720
Hydrobromio acid, 186, 187
Hydrocarbons, saturated, 234, 1058*

unsaturated, 239, 1057*. 1058* ; see
also under Aromatic hydrocarbons
and Saturated aliphatic hydro-
carbons

Hydrocinnamic acid, 474, 753, 768, 769,
924, 925

Hydrogen, purification of, 186
Hydrogenation, catalytic, 471

high pressure, 866-874
Hydrogen bromide, 180-182
Hydrogen chloride, 179, 180
Hydrogen cyanide, 182
Hydrofluoric acid, 611

precautions in the use of, 611
Hydrogen iodide, 182
Hydrogen 3-nitrophthalates, 264
Hydrogen sulphide, 185
Hydrolysis of ketonic esters, acid, 475

ketonic, 476
Hydrolysis, quantitative, 392*, 1065*
Hydrolysis of acid amides, 405*, 799*

1076*
Hydrolysis of an ester of a phenol, 1064*
Hydrolysis of esters, 390*, 391* 486,

487, 488, 770*, 786*, 1063*, 1064*
Hydrolysis of fats, 445
Hydrolysis of nitriles (cyanides), 357,

410*, 490, 491, 493, 760, 762, 763,
798, 805*, 1077*

Hydrolysis of substituted amides, 801*,
1076*

Hydrolysis of sulphonamides, 1077*
Hydroquinone diacetate, 664, 677
Hydroquinones, 749
Hydroxamic acid test for esters, 1062*,

1063*
o-Hydroxyacetophenone, 664, 676
7>-Hydroxyacetophenone, 664, 676
2?-Hydroxybenzaldehyde, 691, 704
Hydroxybenzoic acid, infrared spectrum

of, 1141
p-Hydroxybenzoic acid, 755, 775



1178 INDEX

Hydroxylation of ethylenic compounds,
893,894

2-Hydroxylepidine, 855
p-Hydroxy-a-naphthaldehyde, 690, 691,

703, 704
8-Hydroxyquinoline, 830
Hygroscopic, 43
Hypsochromic effect, 1145

Ideal solution, 5
Ignition test, 1038*
Imides, 1075*

table of, 1084*
Immiscible liquids, 12

boiling point of, 13, 14
vapour pressure of, 13, 14

Incongruent melting point, 31
Indane-1 i 2-dione, 903, 904
Indane-1 : 2 : 3-trione hydrate, see

Ninhydrin
Indigo, 980
3-Indoleacetic acid, 1012, 1013
Infrared spectra, 1136

applications of, 1142, 1143
applications to organic chemistry,
1134-1143

of m-hydroxybenzoic acid, interpre-
tation of, 1140

technique for, 1136
typical bonds or groups, 1137-1140
useful ranges of solvents for, 1137

Inorganic reagents, gases, 179-186
Inorganic reagents, liquids, 186-190
Inorganic reagents, solids, 190-201
Interchangeable ground glass joints, 206

advantages of, 207
apparatus with, for general use in
preparative organic chemistry, 212-
221, 226-228

dimensions of British standards,
207, 208

dimensions of U.S.A. standards, 209
lubrication of, 225
semimicro apparatus with, 1109,

1110
sticking of, 225, 226
spherical (semi-ball), 211, 212
types of, 210-212
typical assemblies with, 226-228

Inulin, 458
Iodine, detection of, 1041*, 1042*,

1043*, 1045*
recovery of, 647

Iodine monochloride, 974
5-Iodo-2-aminotoluene, 647
p-Iodoaniline, 647
lodobenzene, 533, 538, 591, 598
lodobenzene diacetate, 541
lodobenzene dichloride, 534, 541
o-Iodobenzoic acid, 760

lodoform, 297, 299
test, 1068*, 1069*

jo-Iodonitrobenzene, 600
2-Iodopentane, 288
jo-Iodophenol, 666, 680
lodosobenzene, 534, 541
^-lodotoluene, 691, 599
lodoxybenzene, 534, 542
Ion-exchange resins, 1019; see Anion

exchange • resin and Cation ex-
change resin

Keten, 371, 372
(3-Keto-esters, 392
Ketones; see under Aliphatic ketones

and Aromatic ketones
Ketonic hydrolysis, 475, 480, 481
Ketose, 437
Knoevenagel reaction, 490, 710, 711J,

719
Doebner modification of, 463, 465,

710, 711J, 719
Kofler hot bench, 82
Knorr pyrrole synthesis, 839 J, 840
Kolbe-Schmitt reaction, 754, 755J, 774-

776
Kyrides seal, 66

Laboratory accidents and first aid,
1130-1133

Laboratory apparatus, common organic,
46-52

Laboratory work, general instructions
for, 204, 205

Lactones, 1062*
Lassaigne test, 1039*, 1040*

defects in, 1043
Lead dioxide, 199
Lead tetracetate, 199, 951
Leasing rings, 92
Leuckart reaction, 561, 567
Liebermann nitroso reaction, 649*
Light petroleum, purification of, 174
Ligroin, 174
Linseed oil, 445
Liquid, determination of density and

refractive index of, 1029-1034
Liquid ammonia, reactions in, 895-902
Liquids, partially miscible, 17-19
Liquids, supercooled, 22, 23
Liquidus, 26, 33
Literature of organic chemistry, 1115-

1130
Lithium, use of, 931
Lithium aluminium hydride, reductions

with, 877-881
Locating an organic compound, 1128
Lubrication of ground glass joints, 225
Lucas test, 261*

reagent, 261*
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Magnesium sulphate, as desiccant, 41,
140

Magnesium turnings, for Grignard reac-
tion, purification of, 237

Magneson I, 960
Magneson II, 960
Magnetic stirring, 70
Malaprade reaction, 446, 1070*
Maleic acid, 461,462

catalytic reduction to succinic acid,
473

conversion into fumaric acid, 463
melting point of, 462

Maleic anhydride, 371, 376, 462, 942,
943

Malonic acid, 489, 490
Malononitrile, 428, 434
Mandelic acid, 754, 774
Manganous oxide catalyst, 339
Mannich bases, 910, 911
Mannich reaction, 910, 911J, 912, 1012,

1013
Mannitol, 448
Manometers, 104, 112

U-tube, 112
" vacustat," 112, 113
Zimmerli, 113

Manostats, 112, 114
Cartesian, 115, 116
needle type, 115
Newman, 114

Mechanical agitation, 62-70
Mechanical shaking machine, 69
Mechanical stirring, 62-70, 1108
Meerweiii-Ponndorf-Verley reduction,

882J, 883-886
Melamine-formaldehyde polymers, 1017
Melting theory, of, 21

under the solvent, 35
Melting point, 21

and vapour pressure, 21
congruent, 29
effect of impurities upon, 23, 24
experimental determination of, 75-

83, 229
incongruent, 31, 32
mixed, 34, 35, 229, 230
of a mixture, 26

Melting point apparatus, 77-83
bath liquid for, 78
electrically-heated, 81-83
housing for, 78
Kofler hot bench, 82

Melting point capillaries (tubes), pre-
paration of, 75, 76

filling of, 76
J-Menthone, 335, 337
Mercaptans, 496, 1077

general remarks on the preparation
of, 497

Mercaptans—cont.
reactions and characterisation of,
500*, 1078*

table of and derivatives of, 502*
Mercury, detection of, 1043*
Mercury benzamide, 797
Mercury-sealed stirrers, 66-69, 220|
Mesitaldehyde, 690, 701
Mesityl oxide, 353
Metaldehyde, 319
Metanilic acid, 586, 589
Methiodides* 660*
Metho-£?-toluenesulphonates, 660*
p-Methoxyacetophenone, 733
p-Methoxybenzaldehyde, 690, 703
4-Methoxybenzoin, 708, 714
jo-Methoxycinnamic acid, 719
p-Methoxyphenylacetic acid, 904, 905,

924, 925
p-Methoxyphenylurea, 646
Methyl acetate, 383

purification of, 174
Methyl alcohol, 169

determination of water in, 21
preparation of absolute, 169, 170

p-Methylacetophenone, 725, 730
Methyl alcoholic potassium hydroxide

solution, 1063*
Methylamine hydrochloride, 411. 414,

415
Methyl n-amyl carbinol, 247, 254
Methyl n-amyl ketone, 482
Methylaniline (mono), pure, from com-

mercial methylaniline, 562, 570
p-Methylanthraquinone, 728, 740
Methyl benzoate, 780, 781
p-Methyl benzyl alcohol, 811, 812
Methyl benzyl ketone, 727, 735
Methyl y-bromocrotonate, 926, 927
2-Methyl-2-butene, 239
Methyl n-butyl carbinol, 247, 255
Methyl n-butyl ether, 314
Methyl n-butyl ketone, 475, 481
4-Methylcarbostyril, 855
^-Methylcinnamic acid, 719
4-Methylcoumarin, 853, 854
Methyl crotonate, 926, 927
dZ-Methylethylacetic acid, 354, 358
Methylethylethynyl carbinol, 468
Methyl ethyl ketone, 335, 336

purification of, 172
Methyl n-hexyl ether, 314
Methyl n-hexyl ketone, 335, 336
Methyl n-hexyl ketoxime, 348
Methyl hydrogen adipate, 938
Methyl hydrogen sebacate, 938,939
4-Methyl-7-hydroxycoumarin, 834
Methyl iodide, 287
Methyl tsopropyl carbinol, 247, 255
Methyl 4-keto-octanoate, 936
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Methyl methacrylate, 1016
depolymerisation of resin, 1023
polymerisation of, 1023

Methyl oc-naphthyl ketone, 767
Methyl p-naphthyl ketone, 726, 731,

767, 924
Methyl m-nitrobenzoate, 753, 769
Methyl orange, 620, 621, 624

reduction of, 624
Methyl p-phenylethyl ketone, 727,736
Methylphenylnitrosamine, 562, 570
Methylphenylosazones, 456*
Methyl n-propyl ketone, 340
Methyl pyridines, purification of, 177-179
tf-Methylpyrrole, 837, 838
Methyl red, 621, 625

sodium salt of, 626
Methyl salicylate, 780,782
Methyl sulphite, 304
2-Methylthiophene, 836
Methyl ̂ -toluenesulphonate, 825
Methylurea, 968, 969
Methylene bromide, 300
Methylene chloride, purification of, 176
3 : 4-Methylenedioxycinnamic acid, 711,

719
Methylene iodide, 300
Michael reaction, 912, 913J, 914
Michler's ketone, 982
Mixed melting point, 34, 229, 1028
Mixtures of organic compounds, quali-

tative analysis of, 1090*-! 100*
preliminary examination, 1093*,

1094*
separation of water-insoluble, 1095*-

1097*
separation of water-soluble, 1098*-

1100*
Mol fraction, 5
Molecular distillation, 120-122

still for, 121, 122
Molecular extinction coefficients, 1135
Molecular weight, by Rast camphor

method, 1037
Molisch test, 453*
Monastral blue, 983
Monobromoacetic acid, 427,429
Monochloroacetic acid, 427,428
Monoethylaniline, see Ethylaniline
Monoperphthalic acid, 807, 810
Monosaccharides, 449, 455
Mucic acid, 452,1070*
Myristic acid, 938, 940, 941

a-Naphthaldehyde, 692, 700
p-Naphthaldehyde, 691, 698, 699, 701
a-Naphthalides, 290*
1 : 2-Naphthoquinone, 745, 746
1 :4-Naphthoquinone, 745, 746, 942,

943

Naphthionic acid, 585, 586
p-Naphthol, 664, 668

conversion into di-p-naphthol, 668
p-Naphthol-a-aldehyde, 690, 691, 703,

704
p-Naphthol orange, 621, 625
a-Naphthoic acid, 752, 764, 765, 929,

931
p-Naphthoic acid, 753, 766, 767
a-Naphthonitrile, 752, 764
p-Naphthoyl chloride, 691, 699
P-Naphthyl acetate, 665, 669
a-Naphthylacetic acid, 752, 763, 903,

904
p-Naphthylacetic acid, 924, 925
a-Naphthylacetonitrile, 752, 763
a-Naphthylamine, 561, 568
p-Naphthylamine, 561, 568

carcinogenic properties of, 562
2 Naphthylamine-1-sulphonic acid, 604,

752, 767
p-Naphthyl benzoate, 784
oc-Naphthylcarbamates, 364*
a-Naphthyl isocyanate, 264, 291
a-Naphthylhydantoic acids, 437*
P-Naphthyl methyl ether, 665, 670,

767
a-Naphthyl magnesium bromide, 765
a-Naphthylureido acids, 437*
a-Naphthylurethanes, 264, 683
Nerolin, 665, 670
Neutralisation equivalent, determina-

tion of, 360, 1071
Nicol prism, 503
Nicotinamide, 850
Nicotinic acid, 848
woNicotinic acid, 848
Ninhydrin, 436*. 993, 994, 995
Nioxime, 974, 975
Nitration of aromatic hydrocarbons,

Nitric acid, 188
fuming, 189

Nitriles, 410*, 805*, 1075*
hydrolysis of, 1077* ; see under
Aliphatic cyanides and Aromatic
cyanides

woNitriles, 420, 648, 1073
Nitro compounds, 1074*

intermediate products in reduction
of, 628, 1074*

reduction of, to amines, 563, 564,
565, 1076* ; see also Aliphatic
nitro compounds and Aromatic
nitro compounds

Nitro derivatives of aromatic hydro-
carbons, 520*

of halogenated aromatic hydrocar-
bons, 543*

jo-Nitroacetanilide, 577, 581
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m-Nitroaniline, 563, 574
p-Nitroaniline, 577, 581
Nitrobarbituric acid, 851
o-Nitrobenzaldehyde, 696

diacetate, 696
m-Nitrobenzaldehyde, 881
p-Nitrobenzaldehyde, 689, 695, 700

diacotate, 696
Nitrobenzene, 523, 525

purification of, 175
p-Nitrobenzene-azo-a-naphthol, 960
p-Nitrobenzene-azoresorcinol, 960
rn-Nitrobenzeriesulphonic acid, 586, 589
o-Nitrobenzenesulphonyl chloride, 586,

586
p-Nitrobenzoates, 263*. 682*
w-Nitrobenzoic acid, 753, 769
jo-Nitrobenzoic acid, 751, 757
p-Nitrobenzoyl chloride, 791, 792
7>-Nitrobenzoyl peroxide, 807, 808
o-Nitrobenzyl alcohol, 882
w-Nitrobenzyl alcohol, 881
p-Nitrobenzyl bromide, 961
p-Nitrobeiizyl cyanide, 761, 763
p-Nitrobenzyl esters, 362*
l-Nitro-n-butane, 302, 307
w-Nitrocinnamic acid, 719
Nitrogen, detection of, 1040*, 1045*

purification of, 186
1-Nitro-n-hexane, 307
Nitromethane, 302, 307, 709
a-Nitronaphthalene, 523, 526
o-Nitrophenol, 665, 677
m-Nitrophenol, 595, 614
p-Nitrophenol, 665,677
p-Nitrophenylacetic acid, 752, 763
p-Nitrophenylarsonic acid, 597, 618
p-Nitrophenylhydrazine, 635, 637
p-Nitrophenylhydrazones, 436*, 722*
3-Nitrophthalic acid, 966
4-Nitrophthalic acid, 966,967
3-Nitrophthalic anhydride, 966, 967

derivatives with, 654*
8-Nitroquinoline, 828, 830
5-Nitrosalicylaldehyde reagent, 421*

test, 421*
Nitrosamines, 1074*, 1076*
Nitrosobenzene, 629, 630
Nitroso compounds, table of, 1085*
p-Nitroso derivatives, 660*
N-Nitrosodiethylamine, 426
N-Nitrosodimethylamino, 426
p-Nitrosodimethylaniline, 562,573
N-Nitrosoethylaniline, 570
N-Nitrosomethylaniline, 562, 563, 570
p-Nitroso-N-methylaniline, 663, 574
Nitrosomethylurea, 968, 969
cc-Nitroso-p-naphthol, 958
p-Nitrostyrene, 709, 717
ap-Nonenoic acid, 465, 468
n-Nonoic acid, 487

n-Nonyl alcohol, 247,254
n-Nonylaldehyde, 892
Norleucine, 427, 432
Note books, 204
" Nylon," 1019
" Nylon," depolymerisation of, 1025

formation of, 1025

n-Octaldehyde, 324
n-Octane, 236, 238
n-Octonitrile, 408
«ec.-Octyl alcohol, resolution of, 505
n-Octyl bromide, 282
n-Octyl iodide, 288
Oil, fatty, vegetable or animal, 444
Oil pumps, 110

protection of, 111
Oleum, 188
Oppenhauer oxidation, 886, 887J, 888
Orange II, 621, 625, 745
Organocadmium compounds, syntheses

with, 933-935
Organolithium compounds, syntheses

with, 928-933
Organosodium compounds, syntheses

with, 935-937
Organosilicon polymers, 1020
Original sources of chemical informa-

tion, 1127
Orthanilic acid, 585, 587
Osazones, 450*, 1069*

formation of, 455*
photographs of, facing 455

Osmium tetroxide, 894, 895
Oxidation of a side chain, 520*, 529*,

672*
Oximes, 341*, 343, 345*, 348, 721*,

1076*
table of, 1087*

Oxine, 830
Ozonides, 888
Ozonisers, 890, 891
Ozonolysis, 888-893

Palladium - barium carbonate catalyst,
951

Palladium - barium sulphate catalyst,
699,951

Palladium - calcium carbonate catalyst,
891

Palladium - carbon catalysts, 948, 950
Palladium catalysts, for dehydrogena-

tion,948
for hydrogenation, 949, 950, 951

Paraformaldehyde, 319
Paraldehyde, 319, 324
Partially miscible liquids, 17
Partition coefficients, 44, 45
Pechmann reaction, 853J, 854, 855
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Pelargonic acid, 487
Pentamethylene dibromide, see I : 5-

Dibromopentane
Pentamethylene dicyanide, 493
2-Pentene, 239
4-Pentyn-l-ol, 896, 901
Peracetic acid oxidation, 755, 768, 893
Perbenzoic acid, 807, 808, 894

analysis of, 809
Performic acid, 893, 894
Periodic acid, 1070

reagent, 1070*
Perkin reaction, 706, 707J, 708, 712,

713
Oglialoro modification of, 708

Perkin triangle, 108, 218f
Kon modification of, 109

Peroxides, detection of, in ether, 163
removal from diethyl ether, 163
removal from isopropyl alcohol, 886

Petroleum ether, purification of, 174
Phenacetin, 996, 997
1 : 10-Phenanthroline, 991, 992
p-Phenetidine, 997, 998
Phenetole, 665, 670
Phenobarbitone, 1003, 1004,1005
Phenol, 595, 613
Phenol - aldehyde polymers, 1016

formation of, 1022
Phenolphthalein, 984, 985

action as indicator, 984J
Phenol red, 989,990
Phenols, 664

crystalline derivatives of, 682*
reactions and characterisation of,

664*, 1071*, 1072*
separation from acids, 786*
table of and derivatives of, 685*

Phenosulphonephthalein, 990
Phenyl acetate, 665, 669
Phenylacetamide, 752, 762
Phenylacetic acid, 752, 757, 761
p-Phenylacetophenone, 962
Phenylacetylene, 896, 900
cK-p-Phenylalanine, 908, 910
N-Phenylanthranilic acid, 991
Phenylarsonic acid, 597, 617
Phenyl-azo-(3-naphthol, 620, 622

reduction of, 623
Phenyl benzoate, 780, 784

hydrolysis of, 786*
Phenylbenzoyldiazomethane, 856
Phenyl teocyanate, 264, 290
Phenyl n-butyl ether, 665, 671
y-Phenylbutyric acid, 728, 738
Phenylcarbamates, 264*
Phenyl cinnamate, 780, 784
oc-Phenylcinnmiac acid, 707, 708, 713
Phenyldiazonium chloride, solid, 591,

597
solution of, 590, 598

Phenyldiazonium hydrogen sulphate,
solid, 591, 598

o-Phenylenediamine, 640
w-Phenylenediamine, 640, 641
1-Phenyl-2 : 3-dimethyl-5-pyrazolone,

998
p-Phenylethyl alcohol, 812, 816
Phenylethylene, 1015, 1024
a-Phenylethylamine, 560, 566
p-Phenylethyiamine, 560, 567, 569
Phenylethylbarbituric acid, 1003, 1005
p-Phenylethyl bromide, 283
P-Phenylethyl iodide, 288
Phenylglycine-o-carboxylic acid, 980
Phenylglyoxal, 866
Phenylhydrazine, 635, 636

hydrochloride, 636, 637
Phenylhydrazine acetate reagent, 343*,

721*
Phenylhydrazones, 342*, 343*, 721*, 852
p-Phenylhydroxylamine, 628, 629, 959

conversion into ^o-aminophenol, 630
2-Phenylindole, 851, 852
Phenyl-lithium, 928, 931, 932
Phenylmethylglycidic ester, 906, 907
1 "Phenyl- 3-methyl -5-pyrazolone, 998
jo-Phenylphenacyl bromide, 962
jo-Phenylphenacyl esters, 363*
Phenylpropiolic acid, 755, 776
Phenylpropionaldehyde, 906, 907
Phenyl propionate, 676
2-Phenylpyridine, 929, 931
2-Phenylquinoline-4-carboxylic acid,

1010, 1011
Phenyl iso-thiocyanate, 642,643
Phenylthioureas, 422*, 655*
Phenylurea, 644, 645
Phenylurethanes, 264*
Phloroacetophenone, 727, 736
Phosgene, 185
Phosphoric acid, 189, 284
Phosphorus, detection of, 1043*
Phosphorus, red, purification of, 193
Phosphorus oxychloride, 367
Phosphorus pentabromide, 489, 492
Phosphorus pentachloride, 799, 822, 974
Phosphorus pentoxide, handling of, 407
Phosphorus tribromide, 189, 492
Phosphorus trichloride, 367
Phosphorus " trisulphide," 836
Phthalamide, 983
Phthalein test, 681*
Phthalic anhydride, 681, 753, 984, 985

purification of, 507
Phthalide, 753, 772
Phthalimide, 753, 754, 771
Phthalimides, N-substituted, 423*
Phthalonitrile, 983
Phthalylacetic acid, 995
Physical constants, determination of,

1028-1037
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a-Picoline, purification of, 177
p-Picoline, purification of, 178
y-Picoline, purification of, 178
Picolinic acid, 847
Picrates, 422*, 518*, 544, 672*

of p-naphthyl alkyl ethers, 292*
Picric acid, 666, 678
Pimelic acid, 489, 492,493
Pinacol, 349, 350
Pinacol hydrate, 350
Pinacol-pinacolone rearrangement, 3491,

350, 351
Pinacolorie, 349, 351
p-Piperonylacrylic acid, 711, 719
Pivalic acid, 350, 351
Platinum catalysts, for dehydrogena-

tion, 948
for hydrogenation, 470, 471

Poisons, 1133
Polarimeter, 503

half-shadow, 503, 504
tube, 504

Polarizer, 503
Polyamides, 1019

depolymerisation of, 1025
formation of, 1025

Polyethylene polysulphide, 1024
Polyhalogen aliphatic compounds, 297
Polyhydric alcohols, 444

reactions and characterisation, of
447*, 1069*, 1070*

table of, and derivatives of, 448*
Polyphosphoric acid, 853
Polystyrene, 1015, 1025
Polythene, 1015
Polymers, addition ,1015

condensation, 1014, 1016
copolymers, 1014
organosilicon, 1020

Polysaccharides, 449
no tee on identification of, 458*

Porous porcelain, " pot ", 4, 5
Potassium, precautions in the use of, 920
Potassium acetate, fused, 713
Potassium borohydride, reductions with,

881, 882
Potassium terf.-butoxide, 920, 921
Potassium n-butyl xanthate, 499
Potassium ethyl xanthate, 496, 499
Potassium hypochlorite solution, 461
Potassium iodide - iodine reagent, 1069*
Prileschajew epoxidation reaction, 893 J,

894
Primary aliphatic amines, 413

crystalline derivatives of, 424*
reactions of, 420*, 1072*
table of, and derivatives of, 424*

Primary aromatic amines, 539
crystalline derivatives of, 652*
reactions and characterisation of,

648*, 1073*

Primary aromatic amines—cont.
table of, and derivatives of, 656*

Pro-oxidants, 694
Propionaldehyde, 321,322
o-Propiophenol, 664, 676
jo-Propiophenol, 664, 676
Propiophenone, 732, 936, 937
p-n-Propoxypropionitrile, 915, 916
n-Propyl acetate, 383
wo-Propyl acetate, 383
n-Propyl alcohol, absolute, 170
iso-Propyl alcohol, recovery of, 886

removal of peroxides in, 886
n-Propylaniline, 571
iso-Propylaniline, 571
n-Propylbenzene, 511, 516
t$o-Propylbenzene, 509, 512
n-Propyl benzoate, 780, 782
n-Propyl benzyl ketone, 727, 736
n-Propyl bromide, 277, 279, 282
i«o-Propyl bromide, 270, 277
n-Propyl formate, 385
n-Propylglutaric acid, 915, 917
n-Propyl iodide, 287
tso-Propyl iodide, 285, 287
w?o-Propyl lactate, 381, 387
n-Propylmalonic acid, 488
n-Propyl p-phenylethyl ketone, 727, 736
n-Propyl thiocyanate, 305
n-Propyl n-valerate, 381, 387
Protection of amino group, 577
Prussian blue, 1039*
Pseudo-saccharin chloride, 978
Pseudo-saccharin ethers, 266*, 684*
Pumps, oil, 110

water, 104, 110
Purification of common organic sol-

vents, 163-179
Purification of solids by crystallisation,

122-130
by distillation, 107

P.V.C., 1015, 1016
Pycnometer, 1029
Pyridine, purification of, 175, 176
Pyrrole, 837
Pyruvic acid, 1010

Qualitative organic analysis, 1027*;
see also End papers

basis of, 1027*
for the elements, 1038*-1045*
preparation of derivatives for, 1027*,

1081*-1083*
Qualitative organic analysis of mixtures,

1090*-!100*
separations, 1091*, 1092*
preliminary examination of, 1093*,

1094*
separation of water-insoluble, 1095*-

1097*



1184 INDEX

Qualitative organic analysis of mixtures
—cont.

separation of water-soluble, 1098*-
1100*

tables for, 1097*, 1100*
Quinaldine, 831J, 832
Quinaldinic acid, 975, 976
Quinhydrone, 745, 747
Quinoline, 828
Quinoline - sulphur poison, 700
Quinones, 745

reactions and characterisation of,
747*, 1068*

table of, and derivatives of, 750*
Quinoxalines, 749*

Radt-Elsevier Encyclopaedia of Organic
Chemistry, 1129

Raney nickel catalyst, 560,566,870
Raoult's law, 5, 6, 7
Raschig rings, 92
Rast camphor method, for molecular

weights, 1037
Reactions under pressure, apparatus for,

866-870
Receiver adapters, 212|
Recrystallisation, 122-125

common solvents for, 124
choice of solvent for, 125, 232
difficulties encountered in, 129, 130
exercises in, 232, 233
experimental details for, 125-127
filtration of hot solutions in, 126
less common solvents for, 124
in an atmosphere of inert gas, 135
purification of solid compounds by,

232, 233
solvent pairs for, 125
treatment of " oil " in, 129, 130

Rectified spirit, 166
dehydration by quicklime, 166

Red phosphorus, purification of, 193
Reduction adapters, 212f
Reference works hi organic chemistry,

1128-1130
Reflux ratio, 92, 95
Reformatsky reaction, 874J, 875, 876
Refractive index, determination of, 1031
Refractivity, molecular, 1034

atomic and structural constants,
1035

bond refractions, 1036
Refractometer, Abbe, 1033
Reimer-Tiemann reaction, 691, 692J,

70&-705
Resolution of a racemic compound, 503

of ffec.-octyl alcohol, 505
p-Resorcylaldehyde, 690, 702
p.Resorcylic acid, 754, 775
Rimini test, 420*

Ring enlargement with diazomethane,
946J, 947

Rosenmund reduction, 691, 699
Rotation, molecular, 505

specific, 505
Rotatory power, determination of, 504
Rubber, natural unvulcanised, 1022

synthetic, 1022
Rubber stoppers, 55

boring of, 56

Saccharic acid, 453
Saccharin, 821, 824, 987
Safety precautions, 205, 206
Salicylaldehyde, 691, 703

purification of commercial, 704
Salicylaldoxime, 957, 958
Salicylic acid, 754, 775
Salting out, 260, 548

effect, 151
Sandmeyer reaction, 591, 592 J, 594,

600-603, 751
Saponification ; see Hydrolysis
Saponification equivalent of an ester,

determination of, 392*, 1065*
Saturated aliphatic hydrocarbons, 233

reactions and characterisation of,
234*, 1058*

table of, 235*
Schiemann reaction, 594{, 595, 600-603,

751
Schiff's bases, 653*
Schiff's reagent, 330*, 1061*
Schmidt reaction or rearrangement, 917,

918J, 919
Schotten-Baumann reaction, 582, 584,

780, 784 ; see also Benzoates
Sebacic acid, 469, 938,939
Secondary aliphatic amines, 413

crystalline derivatives of, 422*
reactions of, 421*, 1072*
table of and derivatives of, 424*

Secondary alkaryl amines, 562, 570, 571
Secondary aromatic amines, 559, 562

crystalline derivatives of, 652*
reactions and characterisation of,
649*, 1173*

table of and derivatives of, 659*
Secondary sources of chemical informa-

tion, 1127, 1128
Seeding, 27, 129
Selenium dioxide, 200

oxidation with, 866, 974, 975, 993,
995

Semicarbazide hydrochloride, 954
Semicarbazones, 333*, 342*. 344*, 1075*
Semimicro apparatus :

centrifuge tube, 1101
clamp, 1104
" cold finger " condenser, 1103
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Semimicro apparatus—cont.
distillation flask, 1102
distillation tube, 1103
dropper pipette, 1102
" filtration nail," Willstatter, 1107
fractionating column, 1104, 1105,

1110
Schwinger filter, 1107
still head, 1103, 1105
with interchangeable ground glass
joints, 1109, 1110

Semimicro operations :
distillation at atmospheric ̂ pressure,

1102, 1103, 1109
distillation under diminished pres-
sure, 1104

filtration, 1106, 1107, 1108
fractional distillation at atmospheric
pressure, 1104, 1105, 1110

fractional distillation under dimin-
ished pressure, 1105, 1110

heating under reflux, 1105
recrystallisation, 1106, 1107
separation of liquids, 1102
steam distillation, 1106, 1109
stirring, 1108, 1110
sublimation, 1108
transfer of liquids, 1102

Semimicro technique, 1101-1110
Setting point, determination of, 81
Side chains, oxidation of, 520*

529*, 544*, 672*, 714
Silicone, fluids, 59, 1020

resins, 1020
stopcock greases, 225

Silver maleate, 388
Silver nitrite, 201
Simon's test, 421*
Skraup reaction, 828J, 829, 830, 991, 992
Small scale preparations, 1110-1114

advantages of, 1110, 1111
apparatus for, 1111
basis of an elementary course, 1111-

1114
Small scale preparations, experimental

details for :
aniline, 1102
cinnamic acid, 1113

Soaps, 445
Soda lime, distillation with, 777*
Sodamide, 195-197, 467, 845, 846, 895,

896, 898, 899, 1008
small quantities of highly reactive, 197

Sodium, 143
asdesiccant, 143, 144
precautions in handling, 143, 236,

482, 1040
Sodium, granular, " molecular," powder

or sand, 193, 933
wire, 164

Sodium acetate, anhydrous, 197
Sodium acetylide, 896, 899
Sodium amalgam, 194, 769, 964
Sodium anthraquinone-p-sulphonate,

981
Sodium azide, 918, 919
Sodium benzenesulphonate, 548,549
Sodium bicarbonate solution test, 360*,

1071*
Sodium bisulphite reagent, 332
Sodium borohydride, reductions wi*h,

881-882
Sodium £>-bromobenzenesulphonate, 550
Sodium carbonate - zinc mixture, 1042*
Sodium cyanide, precautions in the use

of, 409
Sodium ethoxide, 863

solution, 859
Sodium fusion, 1039*, 1040*
Sodium hydride, precautions in the use

of, 922
Sodium hyposulphite (dithionite), 621,

625
Sodium {3-naphthalenesulphonate, 548,

551
Sodium nitroprusside, 1041*
Sodium plumbite solution, 1041*
Sodium press, 164
Sodium sulphide, anhydrous, 197

use of, 574, 587
Sodium p-toluenesulphinate, 821,826
Sodium p-toluenesulphonate, 548, 550
Sodium triphenylmethide, 477, 479
Solid carbon dioxide, see Dry Ice
Solid solution, 32, 34
Solidus, 26, 33
Solubilities, of alcohols in water, 1046

of stereoisomers in water and in
alcohol, 1047

Solubilities of organic compounds, 1045*-
1050*

determination of, for group tests,
1055*, 1066*

in reaction solvents, 1048*-1050*
Solubility groups, 1050*-1054*

classification of, 1054*
outline of solubility classification
procedure, 1064*

table of, 1062*
Solutions, conjugate, 17-20
Solutions of liquids in liquids, 17
Solvents, 123, 124

evaporation of, 135, 136
for recrystallisation, 123-125
purification of, 163-179

Sommelet reaction, 692, 693J, 700, 701
Sorbic acid* 466
Sorbose, 450
Soxhlet extraction apparatus, 153, 154,

223f
Spatulas, 252
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Specimens, preserving of. 205
Splash head, 214f
Stannous chloride, anhydrous, 197 ; see

also Stephen reaction
Starch, 458*
Steam distillation, 12, 228f, 1109*

continuous, of liquids heavier than
water, 148, 149

of large quantities, 149
of small quantities of material, 149,
1109

technique of, 145-149
theory of, 12-15
use of, 145
with superheated steam, 15, 16

Stem correction, 72
Stephen reaction, 318{, 324, 691, 698
Sticking of ground glass joints, 225, 226
Still heads for fractionating columns,

102
Stirrers, 64, 67, 219f

glycerine-sealed, 66, 67, 219f
Hershberg, 64, 69
Kyrides, 67
magnetic, 70
mercury-sealed, 66, 68, 219f
precision-ground, 219t
" vibro mixer," 65
vortex, 64
Teflon, 64

Stirring, 67
in an inert atmosphere, 69
magnetic, 70
mechanical, 62-70

Stobbe condensation, 919, 920J, 922,
923

Stoppers, 55, 212f
Styphnates, 519*
Styrene, 1015, 1024
Styrene dibromide, 896, 900
Styrene oxide, 893, 894
Suberic acid, 893, 894
Sublimation, 37

in a stream of an inert gas, 155
technique of, 154-156, 1108
theory of, 37
under reduced pressure, 156

Substituted aliphatic monobasic acids,
427

N-Substituted phthalimides, 423*
Succinamide, 401, 403*
Succinanilic acid, 377*
Succinic acid, 473, 494
Succinic anhydride, 371, 375
Succinimide, 840
Sugars, 1069*, 1070* ; see also Carbo-

hydrates
Sulphaguanidine, 1009, 1010
Sulphanilamide, 1005, 1006, 1007
Sulphanilic acid, 585, 586
Sulphanilylguanidine, 1009

Sulphapyridine, 1007, 1008
Sulphides, 496, 497, 498, 500*, 1078*
Sulphinic acids, 826, 1078*
o-Sulphobenzoic acid, acid ammonium

salt, 988
o-Sulphobenzoic anhydride, 987,988
Sulphonacetamides, 554*
Sulphonamides, 543*, 553*, 671*, 1076*

hydrolysis of, 1077*
Sulphonanilides, 553*
Sulphonation of aromatic hydrocarbons,

548, 649J
Sulphones, 500*, 1078*
Sulphonephthaleins, 989, 990
Sulphonic acids, 648, 557, 1077*; see

also under Aromatic sulphonic acids
alkyl esters of, 1079*

Sulphoxides, 600, 1078*
Sulphur compounds, miscellaneous,

table of, 1088*
Sulphur, detection of, 1041*, 1045*
Sulphur dioxide, 185, 607

test reagent, 553*
Sulphuric acid, 188

esters of, 303, 1078*
fuming, 188

Sulphuryl chloride, purification of, 189
Supercooled liquid, 22, 23
Superheated steam, 15, 16
Superheaters, 15, 16
Superheating, 3
Synthetic polymers, 1014-1025
Synthetic rubbers, 1021, 1022

Tautomeric substance, 475, 1147
Teflon, 6, 64, 1015
Terephthalic acid, 751, 760
Tertiary amines, 414, 559, 1073*

table of, and derivatives of, 661*
Tertiary aromatic amines, crystalline

derivatives of, 650*
reactions of, 649*, 1073*

Tetrabromophenolsulphonephthalein,
989, 990

«-Tetrachloroethane, purification of, 176
Tetradecanoic acid, 938, 940, 941
n-Tetradecyl bromide, 283
1:2:3: 4-Tetrahydrocarbazole, 852
Tetrahydrofuran, 271
Tetrahydrofurfuryl chloride, 896, 901
Tetrahydropyran, 271
Tetralin, dehydrogenation of, 948, 949

purification of, 949
a-Tetralone, 728, 737
" Tetramethyl base," 987
2?j/-Tetramethyldiaminodiphenyl-

methane, 987
Tetramethylene glycol, 250
Thaw-melt method, 28
Thaw point, 29
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Thermometers, 72
calibration curve for, 231
calibration of, 72-74
reference substances for calibration
of, 73, 74

stem correction, 72
Thermometers, use in apparatus with

interchangeable ground glass joints,
213f, 227f

Thermostat, notes on construction of,
1031

Theoretical plate, 94
height equivalent of, H.E.T.P., 95

Thioamide, 923
Thiocarbanilide, 642
woThiocyanates, 1079*
Thio-^-cresol, 827
Thioethers, 496, 497, 498, 500, 1078*
Thiokol A, 1021, 1024
Thiols, 496, 497

reactions and characterisation, of
500*, 1077*

table of, and derivatives of, 502*
Thiomorpholides, 924
Thionyl chloride, 367, 791, 792, 901, 974

purification of, 189
Thiophene, 837

removal from benzene, 172, 173
Thiophonol, 821, 827
Thiophenols, 1077*
Thiourea, 442, 965
Thioureas, substituted, 1079*
Thoria catalyst, 735
Tischenko reactions, 318
Tollen's ammoniacal silver nitrate re-

agent, 330*, 1061*, 1074*
p-Tolualdehyde, 689, 697
o-Toluamide, 798
Toluene, 510, 516, 615

purification of, 173, 174
separation from benzene, 231

p-Toluenesulphinic acid, 821, 826
o-Toluenesulphonamide, 821, 824
2>-Toluenesulphonamide, 820, 823
p-Toluenesulphonates, 422*, 437*, 650*,

684*
7?-Toluene8ulphonic acid, 548, 552
o-Toluenesulphonyl chloride, 820, 823,

824
p-Toluenesulphonyl chloride, 820, 822

purification of, 653
o-Toluio acid, 752, 760
jo-Toluic acid, 594, 608, 752, 761, 929,

930, 933, 934
p-Toluidides, 361*, 394*
p-Toluidine, 565
o-Tolunitrile, 609

conversion into o-toluamide, 798
p-Tolunitrile, 594, 607

hydrolysis to p-toluic acid, 608
p-Toluyl-o-benzoic acid, 718, 740

p-Tolyl carbinol, 811, 812
jo-Tolyl cyanide, 694, 607
p-Tolyl mercaptan, 827
p-Tolyl-sodium, 933, 934
p-Tolylsulphonylmethylnitrosamide,

960, 970
p-Tolyl urea 645, 646
Transition point, 32
Transmittance, 1136
Traps, gas absorption, 71

for oil pumps, 111
Tri-n-amyl carbinol, 259
2 :4 : 6-Tribromoacetanilide, 576, 579
2 :4 : 6-Tribromoaniline, 576, 579
syw.-Tribromobenzene, 596, 615
1:2: 3-Tribromopropane, 301
Tri-n-butyl carbinol, 259
Tricarballylic acid, 912, 913
Trichloracetic acid, 427, 431
Trichloroethyl alcohol, 882
Triethyl carbinol, 248, 258
3:4: 5-Triiodobenzoates, 265*
3:4: 6-Triiodobenzoic acid, 973
3:4:6-Triiodobenzoyl chloride, 973,

974
Triketohydrindene hydrate, 436*, 993,

995
Trimethylacetic acid, 350, 351
Trimethylamine hydrochloride, 414, 416
Trimethylene dibromide, 279
Trimethylene dicyanide, 407, 409
Trimethylene-di-iodide, 288
1:3: 5-Trinitrobenzene, 965

addition compounds of, 519*
2 :4 : 6-Trinitrobenzoic acid, 751, 758
2 : 4 : 6-Trinitrophenol, 666, 678
Trioxane, 319
Triphenylcarbinol, 811, 813, 814, 816
Triphenylchloromethane, 811, 815, 952
Triphenylguanidine, 643
Triphenylmethane, 509, 515
Triphenylmethyl sodium, 477, 479
Triple point, 37, 38
Tri-n-propyl carbinol, 259
Trityl chloride, 815

Ullmann reaction, 524, 527
Ultraviolet and visible spectra, 1134,

1143-1149
applications of, 1147-1149
and keto-enol tautomerism, 1147-

1148
and cis-trans tautomerism, 1148
sol vents for, 1144
survey of data, 1144-1148
technique of, 1143-1144

Undecylenic acid, 468
10-Undecynoic acid, 468, 469

oxidation to sebacio acid, 469
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Unsaturated (ethylenic) hydrocarbons,
reactions of, 241*, 1057*, 1058*

table of, 242*
Unsaturation, tests for, 360*, 1058*
Unsymmetrical diaryls, synthesis of,

927-928
Uramil, 851
Urea, 441, 1001, 1002, 1003

reactions of, 441*, 442*
xanthhydrol, reaction for, 442*

Urea - formaldehyde polymers, 1017

Vacuum desiccators, 137-139
charge for, 138
exhaustion of, 138
guard for, 138

Vacuum distillation, see Distillation
under diminished pressure

Vacuum receivers, 103, 108, 109, 118,
218f

Kon, 109
Perkin, 108

n-Valeraldehyde, 322
n-Valeric acid, 354, 355,357,359, 487
MO-Valeric acid, 354, 355
n-Valeronitrile, 408
Vanadium pentoxide catalyst, 463
Vapour pressure, 1, 2

of mixtures, 6-11
Veratraldehyde, 803, 804
Veratronitrile, 803, 804
Veronal, 1002, 1003
Vibro mixer, 65
Vinylacetio acid, 463, 465

Washing, 131
theory of, 44

Water, density and vapour pressure of,
1162

Water bath, 57
electrically-heated, 68

Water pumps, 104, 110
Wax, 445
Willgerodt reaction, 923, 924J, 925,

Kindler modification of, 923
Williamson synthesis, 309, 665, 670, 671
Witt plate, 51
Wohl-Ziegler reaction, 926, 927
Wolff-Kishner reduction, 510, 51 If, 516

Huang-Minion modification of, 510,
516

Wolff rearrangement, 903, 904{, 905, 906
Woods metal, 59
Wurtz-Fittig reaction, 508J, 511, 512
Wurtz reaction, 236, 237

Xanthates, 496, 499, 597
Xanthhydrol, 405, 442*, 964
Xanthogenates, 496, 499, 597
Xanthone, 964
Xanthylamides, 405*
N-Xanthylsulphonamides, 558*
p-Xylene, 934, 935

Yield, 201
actual, 201
calculation of, 201-204
factors influencing, 202, 203
percentage, 201
theoretical, 201

Zeo-Karb 225/H, 381, 387, 952
Zinc, amalgamated, 198, 199 ; see also

Clemmensen reduction
Zinc cyanide, 201, 661, 662, 670, 671
Zinc powder, 630

distillation with, 748*
Zinc powder - sodium carbonate method

for detection of elements, 1043*-
1046*

Zwitterions, 435, 585




