
(xxii) Contents                                                                       
 

 

    

CONTENTS 

 
Foreword ...................................................... (v) 
Preface ........................................................ (vii) 

GENERAL LABORATORY  
GUIDELINES AND PRACTICES 

Chapter 1 
 General Laboratory Safety 3 

 1.1 General Tips ................................. 3 

 1.2 Specific Rules .............................. 4 

 1.3 First Aid ....................................... 6 

Chapter 2 
 General Laboratory Practices  7 

 2.1 Knowledge about  
  Chemicals ..................................... 7 

 2.2 Glasswares ................................. 10 

 2.2.1 Reaction Vessels .......... 10 

 2.2.2 Condensers ................... 11 

 2.2.3 Distillation Heads ......... 12 

 2.2.4 Adapters/  
  Connectors ................... 13 

 2.2.5 Dean-Stark Apparatus .. 14 

 2.2.6 Beakers ......................... 14 

 2.2.7 Funnels ......................... 15 

 2.2.8 Soxhlet Extractor ......... 15 

 2.3 Boiling Chips ............................. 16 

 2.4 Magnetic Stirrer ......................... 16 

 2.5 Stirring Rod (Stir Bar/Flea) ........ 17 

 2.6 Kipp's Apparatus ........................ 17 

 2.7 Glassware Cleaning .................... 17 

 2.8 Solvents ..................................... 18 

 2.9 Heating Reaction Mixtures ........ 19 

 2.10 Purification Methods ................. 20 

 2.11 Melting Point ............................. 26 

 2.12 Theoretical Yield ....................... 28 

PREPARATION OF  
DRUG INTERMEDIATES AND DRUGS 

Chapter 3 
 Acylation 33 
 3.1 Preparation of Acetanilide ......... 38 

 3.2 Preparation of Paracetamol ........ 41 

 3.3 Preparation of Aspirin ............... 42 

 3.4 Preparation of  
  N-Acetyl Glycine ....................... 44 

 3.5 Preparation of Hippuric Acid..... 45 

Chapter 4 
 Oxidation 47 
 4.1 Preparation of Benzil ................. 55 

 4.2 Preparation of Benzoic Acid ...... 56 

Chapter 5 
 Reduction 59 
 5.1 Preparation of Benzhydrol ......... 60 

 5.2 Prepration of meta-Nitro  
  Benzyl Alcohol .......................... 66 

 5.3 Preparation of N-(m-Nitrobenzyl)  
  Aniline ....................................... 68 

 5.4 Preparation of Cyclohexa-2,5 
  Diene Carboxylic Acid .............. 75 

 

 



(xii) Contents                                                                       
 
Chapter 6 
 Hydrolysis 77 

 6.1 Preparation of Benzoic Acid ...... 79 

Chapter 7 
 Aromatic Electrophilic  
 Substitution 81 
 7.1 Preparation of Nitrobenzene ...... 84 

 7.2 Preparation of  
  meta-Dinitrobenzene .................. 86 

 7.3 Preparation of  
  Para Bromoacetanilide .............. 87 

Chapter 8 
 Beckmann  
 Oxime Rearrangement 90 
 8.1 Preparation of Benzanilide ......... 93 

 8.2 Preparation of Acetanilide .......... 96 

Chapter 9 
 Biltz Synthesis 98 
 9.1 Preparation of Phenytoin ............ 98 

Chapter 10 
 Erlenmeyer-Plochl  
 Azlactone Synthesis 102 
 10.1 Preparation of 4-Benzylidene-2 
  methyloxazol-5-one ................. 103 

Chapter 11 
 Fischer-Speier Esterification 106 
 11.1 Preparation of  
  n-Butyl Acetate ........................ 107 

 11.2 Preparation of  
  Methyl Benzoate ...................... 108 

 11.3 Preparation of Benzocaine ....... 109 

 11.4 Preparation of Isoniazid ........... 111 

Chapter 12 
 Williamson’s Ether Synthesis 113 
 12.1 Preparation of Phenetole .......... 114 

 12.2 Preparation of Phenacetin ........ 115 

 

Chapter 13 
 Claisen-Schmidt Condensation 117 
 13.1 Preparation of Benzylidene  
  Acetophenone .......................... 118 

Chapter 14 
 Knoevenagel Condensation 121 
 14.1 Preparation of 4-(Benzylidene)- 
  5-Methyl--2,4-Dihydro-3H 
  Pyrazol-3-One .......................... 124 

Chapter 15 
 Pechmann Reaction 126 
 15.1 Preparation of 7-Hydroxy- 
  4-Methyl Coumarin ................. 127 

Chapter 16 
 Alkylation 130 
 16.1 Preparation of  
  Methyl-2-Naphthyl Ether ........ 130 

 16.2 Preparation of Antipyrine ........ 132 

 16.3 Preparation of 7-Methoxy-4 
  Methyl-Coumarin .................... 134 

Chapter 17 
 Perkin Condensation 135 
 17.1 Preparation of  
  Cinnamic Acid ......................... 135 

 17.2 Preparation of O-Acetoxy Cinna- 
  mic Acid and Coumarin ........... 137 

Chapter 18 
 Wohl-Ziegler Reaction 140 
 18.1 Preparation of  
  3-Bromo Cyclohexene ............. 142 

Chapter 19 
 Fischer Indole Synthesis 144 
 19.1 Preparation of  
  2-Phenyl Indole ....................... 146 

Chapter 20 
 Vilsmeier-Haack Reaction 150 
 20.1 Preparation of 2-Phenyl  
  Indole-3-carbaldehyde ............. 150 



 Contents (xiii) 

Chapter 21 
 Mannich Reaction 153 
 21.1 Preparation of Dimethyl Amino 
  Propiophenone HCl .................. 156 

Chapter 22 
 Schiff Base Synthesis 159 
 22.1 Preparation of  
  N-(m-Nitrobenzylidene) 
  Aniline ...................................... 160 

Chapter 23 
 Biginelli Reaction  163 
 23.1 Preparation of 5-(Ethoxy 
  Carbonyl)-4-Phenyl-     
  6-Methyl-3,4-Dihydro  
  Pyrimidine-2(1H)-one .............. 164 

Chapter 24 
 Hantzsch 1,4- 
 dihydropyridine Synthesis 167 
 24.1 Preparation of Nifedipine ......... 169 

Chapter 25 
 Radziszewski Reaction 171 
 25.1  Preparation of 2,4,5-Triphenyl 
  Imidazole .................................. 173 

 25.2 Preparation of 4,5- Diphenyl 
  Imidazole .................................. 174 

Chapter 26 
 Phillips Reaction 177 
 26.1 Preparation of  
  Benzimidazole .......................... 178 

Chapter 27 
 Borsche-Drechsel Cyclization 180 
 27.1 Preparation of 1,2,3,4-Tetra 
  Hydrocarbazole ........................ 180 

Chapter 28 
 Paal-Knorr Pyrrole Synthesis 183 
 28.1 Preparation of  
  2,5-Dimethyl Pyrrole ............... 184 

Chapter 29 
 Paal-Knorr  
 Thiophene Synthesis 186 
 29.1 Preparation of  
  2,5-Dimethyl Thiophen ........... 187 

Chapter 30 
 Paal-Knorr Pyrazole Synthesis 189 
 30.1 Preparation of 3,5-Dimethyl- 
  1H-Pyrazole ............................. 190 

Chapter 31 
 Reimer-Tiemann Reaction 192 
 31.1 Preparation of -Hydroxy 
  Naphthaldehyde ....................... 193 

Chapter 32 
 Skraup’s Synthesis 196 
 32.1 Preparation of Quinoline ......... 197 

 32.2 Preparation of  
  8-Hydroxyquinoline ................ 198 

Chapter 33 
 Von Baeyer Synthesis 200 
 33.1 Preparation of  
  Barbituric Acid ........................ 201 

Chapter 34 
 Diazotization Reaction 203 
 34.1 Preparation of Benzotriazole ... 204 

Chapter 35 
 Quinoxaline Synthesis 207 
 35.1 Preparation of  
  2,3-Diphenyl Quinoxaline ....... 207 

Chapter 36 
 Bernthsen Synthesis 209 
 36.1 Preparation of Phenothiazine ... 209 

Chapter 37 
 Uracil Synthesis 211 
 37.1 Preparation of  

  6-Methyl Uracil ....................... 212 



(xiv) Contents                                                                       
 
Chapter 38 
 Sulphonamide Synthesis 215 
 38.1 Preparation of  
  Sulphanilamide ......................... 217 

 38.2 Preparation of  
  Sulphaguanidine ....................... 219 

Chapter 39 
 Isoxazole Synthesis 221 
 39.1 Preparation of 3,5-Dimethyl 
  Isoxazole .................................. 222 

Chapter 40 
 Sulphonic Esters Synthesis 223 
 40.1 Preparation of Busulphan ......... 224 

GREEN SYNTHESIS 

Chapter 41 
 Green Synthesis 229 
 41.1 Preparation of Benzoic Acid .... 230 

 41.2 Preparation of Nifedipine ......... 231 

 41.3 Preparation of 7-Hydroxy-4 
  Methyl Coumarin ..................... 232 

 41.4 Preparation of Phenytoin .......... 233 

ESTIMATION OF  
DRUGS PRESENT IN FORMULATIONS 

Chapter 42 
Estimation of Drugs by  
Acid-Base Titration 237 

 42.1 Estimation of Ibuprofen  
  Present in Tablets ..................... 237 

 42.2 Estimation of Salicylic Acid .... 239 

 42.3 Estimation of Acetyl Salicylic Acid  
  Present in Tablets ..................... 240 

 42.4 Estimation of Busulphan .......... 240 

 42.5 Estimation of Codeine Phosphate 
  Present in Syrup ....................... 241 

Chapter 43 
 Estimation of Drugs by  
 Non-Aqueous Titration 243 

 43.1 Estimation of Amitryptyline .... 244 

 43.2 Estimation of Phenytoin  
  Present in Tablets .................... 245 

 43.3 Estimation of Methyl Dopa ..... 246 

 43.4 Estimation of Ethambutol  
  Present in Tablets  ................... 247 

Chapter 44 
 Estimation of Drugs by 
 Diazotization Titration 248 

 44.1 Estimation of  
  Sulphanilamide ........................ 248 

 44.2 Estimation of Dapsone  
  Present in Tablets .................... 250 

Chapter 45 
 Estimation of  
 Drugs by Redox Titration  251 

 45.1 Estimation of Ascorbic Acid ... 252 

 45.2 Estimation of Ascorbic Acid 
  Present in Tablets .................... 254 

 45.3 Estimation of Paracetamol ....... 256 

QUALITATIVE ANALYSIS OF  
INORGANIC AND ORGANIC COMPOUNDS 

Chapter 46 
 Quality Control of  
 Pharmaceuticals 261 

 46.1 The Chloride Limit Test .......... 262 

 46.2 The Sulphate Limit Test .......... 263 

 46.3 The Iron Limit Test ................. 264 

 46.4 The Arsenic Limit Test ............ 265 

 46.5 The Heavy Metals  
  Limit Test ................................ 268 



 Contents (xv) 

Chapter 47 
 Qualitative Analysis of  
 Inorganic Compounds 271 
 47.1 Detection of Acid Radicals ...... 273 

 47.2 Confirmatory Tests for Acid 
  Radicals .................................... 274 

 47.3 Detection of Basic Radicals ..... 276 

 47.4 Confirmatory Tests for Basic 
  Radicals .................................... 278 

Chapter 48 
 Qualitative Analysis of  
 Organic Compounds 288 
 48.1 Preliminary Tests ..................... 289 

 48.2 Solubility Tests ........................ 290 

 48.3 Test for Saturation .................... 290 

 48.4 Test for Aromaticity ................. 291 

 48.5 Qualitative Analysis for  
  Elements ................................... 291 

 48.6 Test for Functional Groups ...... 294 

 48.7 Preparation of Derivatives ........ 310 

 48.8 Recording of Results ................ 313 

Chapter 49 
 Qualitative Analysis of 
 Carbohydrates 314 
 49.1 General Test for  
  Carbohydrates .......................... 315 

 49.2 Tests for Reducing Sugars ....... 316 

 49.3 Test to Distinguish  
  Monosaccharides from  
  Disaccharides ........................... 318 

 49.4 Test to Distinguish Ketoses and 
  Aldoses ..................................... 319 

 49.5 Test to Distinguish Pentoses and 
  Hexoses .................................... 320 

 49.6 Confirmatory Tests for Reducing 
  Sugars ....................................... 321 

 49.7 Test for Starch and Other 
  Polysaccharides ........................ 322 

 49.8 Test for Non-reducing Sugar 
  (Sucrose) .................................. 323 

 49.9 Scheme for Identification of 
  Unknown Sugar ....................... 324 

Chapter 50 
 Qualitative Analysis of  
 Amino Acids and Proteins 325 
 50.1 General Tests for Proteins ....... 327 

 50.2 Test for Aromatic  
  Amino Acids ............................ 328 

 50.3 Test for Guanidine Containing 
  Amino Acids ............................ 331 

 50.4 Test for Sulphur Containing 
  Amino Acids ............................ 331 

 50.5 Test for Carbohydrates Present in 
  Proteins .................................... 332 

 50.6 Coagulation Reactions ............. 332 

 50.7 Precipitation Reactions ............ 333 

 50.8 General Scheme for the Analysis 
  of Proteins ................................ 334 

Chapter 51 
 Qualitative  
 Analysis of Alkaloids 337 
 51.1 General Tests for Alkaloids ..... 339 

 51.2 General Colouring Agents ....... 340 

 51.3 Identification of Phenylethylamine 
  Alkaloids ................................. 341 

 51.4 Identification of Tropane 
  Alkaloids ................................. 342 

 51.5 Identification of Pyrrolizidine 
  Alkaloids ................................. 343 

 51.6 Identification of Imidazole 
  Alkaloids ................................. 344 

 51.7 Identification of  
  Indole Alkaloids ...................... 344 

 51.8 Identification of  
  Quinoline Alkaloids ................. 347 

 51.9 Identification of Isoquinoline 
  Alkaloids ................................. 348 



(xvi) Contents                                                                       
 
 51.10 Identification of Pyridine 
  Alkaloids .................................. 349 

 51.11 Identification of  
  Purine Alkaloids ....................... 349 

Chapter 52 
 Qualitative  
 Analysis of Steroids 352 

 52.1 Colour Reactions of  
  Cholesterol ............................... 358 

 52.2 Colour Reactions of  
  Vitamin D ................................. 359 

 52.3 Colour Reactions of  
  Bile Acids ................................. 359 

 52.4 Colour Reactions of  
  Estrogens .................................. 360 
 52.5 Colour Reactions of  
  Androgens ................................ 361 

Chapter 53 
 Qualitative Analysis of  
 Terpenoids 362 

Chapter 54 
 Qualitative  
 Analysis of Glycosides 366 

 54.1 General Tests for Glycosides ... 367 

 54.2 Identification of Aldehyde 
  Glycosides ................................ 368 

 54.3 Identification of Cardiac 
  Glycosides ................................ 368 

 54.4 Identification of Anthraquinone  
  Glycosides ................................ 371 

 54.5 Identification of Phenolic  
  Glycosides ................................ 373 

 54.6 Identification of Cyanogenic 
  Glycosides ................................ 373 

 54.7 Identification of Coumarin 
  Glycosides ................................ 374 

Chapter 55 
 Colour Tests for the  
 Identification of Drugs 376 

Chapter 56 
 Identification of Adulterants 393 
 56.1 Identification of the Invert Sugar 
  (adulterant) Present in Honey .. 393 

 56.2 Identification of the Adulterants  
  Present in Milk  ....................... 395 

 56.3 Determination of the Adulteration of  
  Lead Chromate with Turmeric ... 396 

 56.4 Identification of the Vanaspati  
  (adulterant) Present in Ghee  ... 396 

 56.5 Identification of the Tea Seed Oil  
  (adulterant) Present in  
  Vegetable Oil ........................... 396 

 56.6 Identification of the Rhodamine B  
  (adulterant) Present in Foods ... 397 

 56.7 Identification of the Chicory 
  (adulterant) Present in Coffee .. 397 

ISOLATION AND DETERMINATION OF 

ACTIVE PRINCIPLES FROM 
NATURAL PRODUCTS 

Chapter 57 
 Isolation of Active Principles from  
 Natural Products 401 
 57.1 Isolation of Caffeine from  
  Tea Leaves ............................... 401 

 57.2 Isolation of Pectin  
  from Apples ............................. 402 

 57.3 Isolation of Casein, Albumin and 
  Lactose from Milk ................... 403 

 57.4 Isolation of Cinnamon Oil from 
  Cinnamon  ............................... 405 

 57.5 Isolation of Clove  
  Oil from Clove ......................... 405 

 57.6 Isolation of Starch from  
  Potatoes ................................... 406 



 Contents (xvii) 

 57.7 Isolation of Carotenoids from 
  Tomato and Carrot ................... 407 

 57.8 Isolation of Trimyristin and 
  Myristin from Nutmeg ............. 408 

 57.9 Isolation of  
  Naringin from Grapes .............. 410 

 57.10 Isolation of Hesperidin from 
  Oranges .................................... 412 

Chapter 58 
 Determination of Active Principles 
 of Natural Products 414 
 58.1 Determination of Acid Value ... 414 

 58.2 Determination of Saponification 
  Value ........................................ 415 

 58.3 Determination of  
  Peroxide Value ......................... 416 

 58.4 Determination of  
  Iodine Value ............................. 418 

 58.5 Determination of  

  Alcohol Number ....................... 420 

 58.6  Determination of  

  Ester Value .............................. 421 

 58.7 Estimation of  

  Quinine Sulphate  .................... 423 

 58.8 Estimation of Ascorbic Acid ... 424 

PREPARATION OF  
SOLUTIONS AND REAGENTS  

Chapter 59 
 Preparation of Solutions 429 

 59.1 Molar Solutions ....................... 429 

 59.2 Normal Solutions ..................... 430 

 59.3 Percent Solutions ..................... 433 

Chapter 60 
 Preparation of Reagents 434 

Index .................................................... 441 

 
 




