
APPENDIX 

a NOMENCLATURE OF HETEROCYCLIC 

COMPOUNDS 

in an effort to systematize the naming of heterocyclic compounds, 
a system has been devised which permits the accurate and intelligible 
conveyance of information from one chemist to another.1 

For monocyclic rings, the proper nomenclature is derived by 

combining an appropriate prefix and suffix to a given stem according 

to the following rules. 

(a) The size of the ring is denoted by the appropriate stem selected 

from Table A-l. 

(b) The nature of the hetero atom is denoted by such prefixes as 

oxa, thia, or aza for oxygen, sulfur, or nitrogen, respectively. Multi¬ 

plicity of the same hetero atom is designated by an additional prefix 

such as di- or tri-, etc. When two or more different hetero atoms 

are present, they are named in the order O > S > N, for example, 

oxaza and thiaza. 

387 
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TABLE A-1 ■ 

Stems and Suffix for Three- to Ten-Membered Monocyclic Heterocycles 

Stem and suffix 

Rings containing nitrogen Rings without nitrogen 

Ring 
size Stem Unsaturated0 Saturated Unsaturated0 Saturated 

3 •ir- -irine -iridine -irene -irane 
4 -et- -ete -etidine -ete -etane 
5 -ol- -ole -olidine -ole -olane 
6 -in- -ine b -in -ane 
7 -ep- -epine b -epin -epane 
8 -oc- -ocine b -ocin -ocane 
9 -on- -onine b -onin -onane 

10 -ec- -ecine b -ecin -ecane 

° Corresponding to the maximum number of double bonds, excluding cumulative 
double bonds. 

b Expressed by prefixing “perhydro” to the name of the corresponding unsaturated 
compound. 

(c) The degree of unsaturation is specified in the suffix as given in 

Table A-l. It is important to note that the suffix is slightly modified 

when nitrogen is absent from the heterocyclic ring. 

(d) The numbering of the ring begins with the hetero atom of 

highest priority and proceeds around the ring so as to give other 

hetero atoms or substituents the lowest numbers possible. 

These rules may be illustrated by the following examples. 

02 

thiirene 1,1-dioxide 3-methyloxepin 

o 
oxocane 

3-methylhexahydro 
1,3-thiazepine 

thiete 1,2-oxathiolane 
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When a name applies equally to two or more isomeric parent ring 

systems with the maximum number of noncumulative double bonds, 

and when the name can be made specific by indicating the position 

of one or more hydrogen atoms in the structure, this is accomplished 

by modifying the name with a locant followed by italic capital H for 

each of these hydrogen atoms. Such symbols ordinarily precede 

the name. 

2-methoxy-3H-azepine 2-methoxy-1 H-azepine 2-methoxy-4H-azepine 

Many of the common heterocyclic ring systems have acquired 

trivial names which are retained in systematic nomenclature. The 

majority of these have been discussed throughout this text. 

H 

imidazole 
(1,3-diazole) 

pyridazine 

(1,2-diazine) 

tetrahydrofuran 
(oxolane) 

Polycyclic systems are named according to the following rules1,2: 

(e) The name of the hetero ring is chosen as the parent compound 

and the name of the fused ring is attached as a prefix. For example, 

7 i 

4 3 

benzothiazole 

(f) In selecting the parent ring when two or more hetero rings are 

present, a nitrogen-containing ring is given precedence over an 

oxygen-containing ring (and oxygen over sulfur). However, in 
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numbering the polycyclic compound, an oxygen hetero atom, if 

such is present, is given the lowest number consistent with rule (i) 

(see p. 391). 

difuropyrazine 

(g) Preference is given to the largest hetero ring system which has 

a simple name. The example that follows is therefore called benzo- 

quinoline rather than naphthopyridine. 

9 10 

6 s 4 

benzoquinoline 

(h) The structure given to illustrate rule (g) above is not fully 

identified by the name benzoquinoline, for it is necessary to indicate 

in the name the position of the ring junction. To do this, the sides 

of the parent ring (quinoline) are lettered a, b, c, etc., starting with 

the 1,2-bond; the benzo grouping is found fused to bond g, and this 

is so indicated in the name. 

benzo[g]quinoline 

In the example given in rule (f) above, there is a further complica¬ 

tion, because the position of the ring junction has to be specified for 

each of three rings. The following breakdown of the structure with 

appropriate numbering and lettering will serve to illustrate how this 

is done. 
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Note that the isomeric structure would have to be named as follows; 

the individual numbering of the parent ring and the subsidiary 

ring(s) follow the same order through the points of fusion, as in 

meshing gears. 

N 

N 

difuro[2,3-b: 3 ,2 -e]pyrazine 

(i) In numbering the periphery of a polycyclic compound, the 

written structure must first be oriented according to certain rules, 

a. The greatest number of rings must lie along a horizontal axis. 

correct orientation incorrect orientation 

b. Of the other rings present, a maximum must lie uppermost to 

the right above the horizontal axis. 

correct orientation incorrect orientation 
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Numbering starts with the uppermost ring farthest to the right and 

proceeds in a clockwise direction, omitting the ring junctions. 

7 6 

Other things being the same, the orientation of the rings should be 

such as to lead to the lowest possible number for the hetero atoms. 

8 I 

6V>S^3 
5 4 

correct orientation incorrect orientation 

A few commonly encountered examples follow: 

isoquinoline pteridine phenanthridine 
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Acetyl nitrate, 118 

Acetylenedicarboxylic esters in syn¬ 

thesis of 5-ring heterocycles, 

114 

a,/3-Acetylenic carbonyl compounds 

reaction with hydrazines, 188 

reaction with hydroxylamine, 

188 

Acyl o-toluidines, cyclization with 

strong bases, 155 

u-Acylaminobenzaldehydes, reac¬ 

tion with ammonia, 316 

Acylaminoketenes, condensation 

with imines, 86 

a-Acylaminoketones, cyclization 

of, 191 

oAcylaminophenyl ketones, reac¬ 

tion with ammonia, 316 

o-Acylbenzoic acids, reaction with 

hydrazines, 312 

Adenine, 378, 379 

Adenosine, 379 

Adenosine triphosphate, 380 

Alkaloids, 368 

Alkoxypyridine N-oxides, electro¬ 

philic substitution, 233 

Alkoxypyridines 

acid hydrolysis, 254 

attempted quaternization, 254 

electrophilic substitutions, 233 

N-oxides, 254 

N-Alkoxypyridinium salts, 225, 

238-239 

Alkyl azodicarboxylates, 343 

Alkyl isothiocyanates, reaction with 

a-aminocarbonyl com¬ 

pounds, 193 

Alkylisoquinolines, 293-301 

Alkylpyridines, 245-247, 257-261 

Alkylquinolines, 293-301 

o-Alkylthiophenols, cyclodehydro¬ 

genation of, 161 

Allenes, reaction with chlorosul- 

fonyl isocyanate, 87 
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Ami dines 

in pyrimidine syntheses, 313, 352 

reaction with a-halocarbonyl 

compounds, 192 

reaction with thioamides, 192 

jS-Amino acid esters, reaction with 

Grignard reagents, 84 

j8-Amino alcohols, 14 

Aminoacetal, 286 

a-Aminocarbonyl compounds 

reaction with alkyl isothiocyan¬ 

ates, 193 

reaction with imino ethers, 192 

reaction with potassium isothio¬ 

cyanate, 193 

self condensation, 316 

(see also a-Aminoketones) 

3-Aminocrotonates, reaction with 

1,4-benzoquinones, 157 

Aminodiazines, tautomerism, 328 

Aminoisoquinolines 

synthesis, 289 

tautomerism, 295 

a-Amino-jS-keto esters in synthesis 

of pyrroles, 111 

a-Aminoketones 

synthesis, 18-19 

in synthesis of pyrroles, 111 

(see also a-Aminocarbonyl com¬ 

pounds) 

6-Aminopenicillanic acid, 361 

Aminopyridines 

acylation, 252 

alkylation, 252 

diazotization, 249 

electrophilic substitutions, 232 

N-oxides, 250 

preparation, 235 

tautomerism, 249 

Aminoquinolines 

synthesis, 289 

tautomerism, 295 

Ammonia in preparation of quin- 

azolines, 316 

Ammonium mucate, 108 

Anthranilic acid and derivatives, 

condensation with amides, 

316 

Antibiotics, 360 

Aryldiazomethanes 

reaction with sulfur, 53 

reaction with sulfur dioxide, 9 

reaction with thioketones, 9 

Azepines, 345, 346 

Azetidines, 76-95 

Azides, 341 

Aziridines 

N-carbalkoxy, 352 

(see also Chapter 1) 

Aziridinium salts 

preparation, 10, 16 

reaction with nucleophiles, 35-36 

Aziridinones, 19 

Azomethine imines, 341 

Azomethine ylides, 341 

Benzofuran, 150-175 

1,4-Benzoquinones, reaction with 

3-aminocrotonates, 157 

Benzo[b]thiophene, 150-175 

Benzo[b]thiophene 1,1-dioxide, 151 

Benzoyl isothiocyanate, 352 

Benzyne, 137 

Bimolecular acyl oxygen heterolysis, 

91 

Bimolecular alkyl oxygen heteroly¬ 

sis, 91, 93 

Bischler indole synthesis, 159 

Bischler-Napieralski reaction, 282 

Boron trifluoride etherate in re¬ 

arrangement of epoxides, 41 

Bromoalkylamines, rates of cycliza- 

tion, 77 

N-Bromosuccinimide, 131 

Brucine, 370 

Bufotenine, 368 

tert-Butyl hydroperoxide, 6 
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Caffeine, 378 

Carbalkoxymethylenephosphor- 

anes, 28 

Carbenoid intermediates, 71 

a-Carbethoxy-j8-anilinoacrylates, 

281 

Carbethoxynitrene, 338, 346 

Carbodiimides, 83 

Carbonyl compounds, photocyclo¬ 

addition to olefins, 85 

N,TST-Carbonyl diimidazole, 214 

Cephalosporins, 361 

Chloramines, 64-66 

Chloroacetamidomalonates, cycli- 

zation of N-substituted 

diethyl derivatives, 84 

Chloroalcohols, cyclization in alka¬ 

line solution, 77 

Chlorodiazines, nucleophilic sub¬ 

stitution, 322 

N-Chloroketimines, 19 

m-Chloroperbenzoic acid, 2 

Chlorophyll, 364, 365 

Chlorosulfonyl isocyanate, 86, 87 

Chromones, 349 

Cinnoline-1-oxides, 321 

Cinnoline-2-oxides, 321 

Cinnolines, 308-330 

Cocarboxylase, 376 

Coenzymes, 374, 380 

Combes reaction, 280 

Conrad-Limpach reaction, 280 

Coproporphyrins, 365 

Coumarilic acid, 160 

Coumarin, 160 

Covalent hydration, 321 

Cyanocobalamine (see Vitamin Bi2) 

a-Cyanoketones, 201 

Cyanopyridines, 238 

Cycloaddition reactions, 337-344 

Cyclopropanes, from epoxides, 

28 

Cytidine, 379 

Cytosine, 378, 379 

Darzens reaction, 21 

Deoxyadenosine, 379 

Deoxycytidine, 379 

Deoxyguanosine, 379 

Deoxyribonucleic acid, 379, 380 

D-2-Deoxyribose, 378 

Deuterium exchange reactions 

of heterocyclic ylids, 205, 206 

of imidazoles 

acid-catalyzed, 197 

base-catalyzed, 197 

of indole, 163 

2.5- Diacyloxydihydrofurans, 135 

/3-Dialdehydes in pyrimidine syn¬ 

theses, 313 

2.5- Dialkoxydihydrofurans, 135 

2.5- Dialkoxytetrahydrofurans, 108 

Dialkylmagnesium compounds, 30 

o-Diaroylbenzenes, reason with 

hydrazines, 312 

Diazine-N-oxides, 320 

Diaziridines, 63 

Diazirines, 63 

Diazoacetic ester 

photolytic decomposition with 

condensed five-membered 

heterocycles, 171 

photolytic decomposition with 

furan and thiophene, 131 

Diazoalkanes 

as 1,3-dipoles, 340 

reaction with acetylenes, 189 

a-Diazoamides, photocyclization, 

85 

Diazomethane 

copper-catalyzed additions to 

5-ring heterocycles, 131 

reaction with aldehydes and 

ketones, 8 

reaction with Schiff bases, 9 

reaction with sulfenes, 9 

reaction with sulfur dioxide, 9 

reaction with ternary iminium 

salts, 10 
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1.2- Dicarbonyl compounds, con¬ 

densation with o-phenylene- 

diamines, 317 

1.3- Dicarbonyl compounds 

in pyrimidine synthesis, 314 

reaction with hydrazine, 187 

reaction with hydroxylamine, 187 

reaction with monosubstituted 

hydrazines, 187 

1.4- Dicarbonyl compounds 

from acid hydrolysis of furans, 

105,135 

cyclization of functionalized deri¬ 

vatives, 191 

in Paal-Knorr synthesis, 109 

Dichloramine, 66 

Dichlorocarbene 

deoxygenation of pyridine N- 

oxides, 256 

reaction with benzofuran, 170 

Dicyclohexylcarbodiimide, 361 

Diels-Alder reaction, 342 

of furans and pyrroles, 136-138 

of thiophene dioxide, 106 

Diethyl thiodiacetate, 112 

3.4- Dihydroisoquinolines, 282 

Dihydropyridazines, 311, 316 

1.2- Dihydropyridines, 240 

1.4- Dihydropyridines, 226, 240 

Diketene, 349 

Dimethylhydrazone methiodides, 

19 

1,1-Dimethylindolinium perchlor¬ 

ate, 151 

Dimethyloxosulfonium methylide, 7 

Dimethylsulfonium methylide, 7 

Dinitrogen pentoxide, 229 

1.3- Diols, monotosylates and mono- 

brosylates, cyclization of, 79 

Dioxane dibromide, 117 

Dioxolanes, 36 

1.3- Dipolar reactions, 338-342 

Dipole moments of furan, pyrrole, 

and thiophene, 104 

Diquaternary salts 

pyrazines, 310 

pyrimidines, 310 

Doebner-von Miller synthesis, 276 

Enamine condensations, 337-354 

Enamines 

reaction with isocyanates, 87 

reaction with sulfenes, 88 

Enzymes, 374 

Episulfones, 9, 56 

Ergot alkaloids, 368 

Ethoxymethylenemalonic ester, 280, 

281 

Etioporphyrins, 365 

Feist-Benary furan synthesis, 110 

Ferricyanide oxidation, alkaline, 

237 

Fischer indole synthesis, 152 

Flavin adenine dinucleotide, 385 

Folid acid, 383-385 

Formamide in pyrimidine syntheses, 

314 

Formamidines, cyclization with 

sodium N-methylanilide, 156 

Friedlander synthesis, 277 

Furfural, 107 

Gabriel synthesis of aziridines, 14, 

16 

Gould-Jacobs reaction, 280 

Gramine, 368 

Grignard reagents 

addition to diazirines, 71 

reaction with epoxides, 30 

reaction with a-haloketones, 23 

Guanidines in pyrimidine syntheses, 

313 

Guanine, 378, 379 

Guanosine, 379 

N-Haloacetamides, 54 

/S-Haloacids, cyclization, 81 
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a-Haloaldehydes in synthesis of 

furans and pyrroles, 110 

a-Halocarbonyl compounds 

reaction with amidines, 192 

reaction with thioamides, 192 

Halohydrins, reaction with alkalies, 

11 
tnms'-Halohydrins, preparation, 11 

Haloisoquinolines, nucleophilic re¬ 

activity, 291, 292 

a-Haloketones in synthesis of furans 

and pyrroles, 110 

Halopyridazine 1-oxides, reaction 

with piperidine, kinetics, 325 

Halopyridines 

metalation, 253 

preparation, 252 

Haloquinolines 

nucleophilic reactivity, 291, 292 

preparation, 296 

N-Halosuccinimides, 54 

a-Halosulfones, 56 

Hammick reaction 

of pyridinecarboxylic acids, 254 

of quinolinecarboxylic acids, 

296 

Hantzsch pyridine synthesis, 226 

Hantzsch pyrrole synthesis, 110 

Harmala alkaloids, 368 

Harman, 368 

Harmine, 368 

Hematoporphyrins, 365 

Heme, 364 

Hemin, 364 

Hemoglobin, 364 

Hinsberg thiophene synthesis, 112 

Hydrazine and monosubstituted 

derivatives 

condensation with a,^-acetylenic 

carbonyl compounds, 188 

condensation with 1,3-dicarbonyl 

compounds, 187 

in preparation of aminopyrazoles, 

352 

Hydrazine and monosubstituted 

derivatives—cont. 

reaction with o-acylbenzoic acids, 

312 

reaction with o-diaroylbenzenes, 

312 

reaction with maleic anhydride 

derivatives, 312 

reaction with phthalic anhydrides 

or acids, 312 

Hydrogen peroxide, alkaline, in 

epoxidation, 3 

Hydroxydiazines, tautomerism, 327 

Hydroxylamine 

condensation with a,/?-acetylenic 

carbonyl compounds, 188 

condensation with 1, 3-dicarbonyl 

compounds, 187 

Hydroxylamine-O-sulfonic acid, 64, 

65 

a-Hydroxy-/8-phenethylamides, 283 

3-Hydroxypyridine, 252 

alkylation, 248 

electrophilic substitution, 233 

tautomerism, 248 

N-Hydroxypyridones 

carboxylate esters, 255 

electrophilic substitution, 235 

Hypohalous acids, addition to ole¬ 

fins, 11 

Hypoxanthine, 378 

Imidazoles, 183-214 

Imidazolium cation, 185 

Imines 

condensation with acylamino- 

ketones, 86 

condensation with ketoketenes, 

86 
Imino ethers, reaction with a-amino- 

carbonyl compounds, 192 

Indole, 150-178 

Iodine isocyanate, 15 

Isatic acids, 280 
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Isatins, 278 

Isocyanates, condensations with 

/3,/3'-disubstituted enamines, 

87 

Isoquinoline N-oxide, 

electrophilic substitution, 288 

rearrangements, 296-301 

Isoquinolinium salts, borohydride 

reduction, 291 

Isoquinolones, tautomerism, 295 

Isothiazoles, 183-214 

Isothiocyanates, 352 

Isoxazoles, 183-214 

Ketene acetals, reaction with sul- 

fenes, 88 

Ketene aminals, reaction with sul- 

fenes, 88 

Ketenes 

condensation with carbonyl com¬ 

pounds, 85 

condensation with enamines, 349 

condensation with imines, 86 

/3-Keto esters 

condensation with aldehydes and 

NH3, 226 

in pyrimidine syntheses, 331 

/3-Keto nitriles 

in pyrimidine syntheses, 313 

(see also a-Cyanoketones) 

/3-Ketoaldehydes in pyrimidine 

syntheses, 313 

Ketoketimines, 206 

Ketoxime arylsulfonates, 16 

Knorr reaction, 280 

/3-Lactam antibiotics, 360 

a-Lactams (see Aziridinones) 

/3-Lactams, 76-98 

/3-Lactones, 76-98 

Lepidine, 294 

Leucopterin, 384 

Lithium aluminum hydride 

reduction of diaziridines, 68 

reduction of epoxides, 27 

reduction of oxaziranes, 67, 74 

Lysergic acid, 369 

Madelung indole synthesis, 155 

Maleic anhydride derivatives, re¬ 

action with hydrazine, 312 

Malonic esters in pyrimidine syn¬ 

theses, 313 

Meerwein’s reagent, 105 

Mesoporphyrins, 365 

Methyl nitrite in deamination of 

aziridines, 40 

Methylene, singlet, 71 

S-Methylthiophenium ion, 105 

Migratory aptitudes in epoxide 

rearrangements, 41 

Neber rearrangement, 16 

Nenitzescu indole synthesis, 157 

Niacin, 372 

Niacinamide, 372 

Nicotinamide, 376 

Nicotinamide adenine dinucleotide, 

375 

Nicotinamide adenine dinucleotide 

phosphate, 376 

Nicotine, 372 

Nicotinic acid, 372 

Nitrenes, 6 

unsaturated, 55 

Nitrile imines, 340 

Nitrile oxides 

as 1,3-dipoles, 340 

reaction with acetylenes, 189 

Nitrile ylides, 340 

Nitriles, 343 

trimerization of, 318 

Nitrogen inversion in aziridines, 1 

Nitrones, 341 

3-Nitro-N-nitrosocarbazole, 60 
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o-Nitrophenylpyruvic acid and de¬ 

rivatives, reductive cycliza- 
tion, 156 

Nitrosyl chloride 

addition to alkenes, 14 

in deamination of aziridines, 40 

Nucleic acids, 380 

Nucleosides, 380 

Nucleotides, 380 

Ornithine, 372 

Oxaziranes, 63 

Oxazoles, 183-214 

Oxazolidines, 36 

Oxazolines, 43 

Oxepins, 345 

Oxetanes, 76-98 

Oxindoles, 168 

Paal-Knorr synthesis, 109 

Pantothenic acid, 383 

d-Penicillamine, 361 

Penicillin V, 83, 361 

Penicillins, 361 

Peptide synthesis, 207, 214 

Peracetic acid, 2 

Peracid oxidation 

of imines, 64 

of olefins, 2 

Performic acid, 2 

Permaleic acid, mono, 2 

Peroxyimidic acid intermediates, 4 

Pfitzinger synthesis, 277 

/3-Phenethylamines, 282, 284 

■ a-Phenoxy carbonyl compounds, 

Friedel-Crafts cyclization, 

161 

<?-Phenylenediamines, 317 

Phenyl lithium, reaction with epi- 

sulfides, 39 

Phosphinate carbanions, 28 

Phosphine oxide carbanions, 28 

Phosphines, tertiary 

reaction with episulfides, 39 

reaction with epoxides, 38 

Phosphites, 39 

Phosphonate carbanions, 28 

Phosphopantetheine, 383 

Phosphorus triamides, 24 

Phthalazines, 308-330 

Phthalic acids, reaction with hydra¬ 

zines, 312 

Phthalic anhydrides, reaction with 

hydrazines, 312 

Pictet-Gams modification, 283 

Pictet-Spengler reaction, 284 

Pomeranz-Fritsch synthesis, 286 

Porphin, 364 

Porphyrins, 364 

Potassium isothiocyanate, 193 

Protoporphyrins, 365 __ 

1- Proto-1-pyridinium sulfonate, 116 

Pteridines, 383-385 

Purines, 378 

“Push-pull” mechanism, 26, 31, 

89 

Pyrazines, 308-330 

Pyrazoles, 183-214 

Pyrazolines, 9 

Pyridazines, 308-330 

Pyridine coenzymes, 372-376 

Pyridinecarboxylic acids, 253 

Pyridine-N-oxides, 224-261 

alkoxy, 254 

deoxygenation, 255-261 

halo, 241 

reaction with acid anhydrides, 

257-261 

Pyridinium salts, 224-261 

borohydride reduction, 240 

halo, 241 

2- and 4-Pyridones 

electrophilic substitution, 234 

from ferricyanide oxidation of 

pyridinium salts, 237 
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2- and 4-Pyridones—cont. 

from quaternization of alkoxy- 

pyridines and N-oxides, 254 

metal salts, 248 

tautomerism 248 

Pyridoxal, 372 

Pyridoxamine, 372 

Pyridoxine, 372, 

Pyridyne-N-oxides, 244 

Pyridynes, 242-244 

Pyrimidines, 308-330 

a-Pyrones, 349 

Pyrrole Grignard reagent, 134 

Zl3-Pyrrolines, 136 

Quaternary azolium salts, 198, 

205-212 

Quinaldine, 294 

Quinaldinic acid, 296 

Quinazoline 3-oxide, 326, 329 

Quinazolines, 308-330 

Quinoline carboxylic acids, 280,296 

Quinoline N-oxide 

electrophilic substitution, 288 

reaction with Grignard reagents, 

290 

rearrangements, 296-301 

Quinolinium salts, hydride reduc¬ 

tion, 291, 292 

Quinolones, 280, 281 

tautomerism, 295 

Quinoxalines, 308-330 

Ramberg-Backlund rearrangement, 

56 

Raney nickel desulfurization of 

thiophenes, 136 

Reimer-Tiemann reaction, 132, 170 

Reissert compounds, 290 

Reissert indole synthesis, 156 

Reserpine, 369 

Riboflavin, 383-385 

Ribonucleic acid, 379, 380, 382 

D-Ribose, 378 

Salicylaldehydes, 349 

Schiff bases 

preparation of diaziridines, 65 

reaction with diazomethane, 9 

Serotonin, 368, 370 

Simple alkaloids, 368 

Skraup quinoline synthesis, 274 

Strychnine, 370 

Strychnos alkaloids, 368 

Sulfenes 

reaction with diazomethane, 9 

reaction with enamines, 88 

reaction with ketene acetals, 88 

reaction with ketene aminals, 88 

Sulfur dioxide, addition to 1,3- 

dienes, 342 

Ternary iminium salts, 10 

1,2,5,6-Tetrahydropyridines, 240 

Tetrahydroxanthones, 350 

Theobromine, 378 

Theophylline, 378 

Thiamine, 205, 376, 377 

Thiazoles, 183-214 

Thiazolidines, 361 

Thietane dioxides, 77, 89 

Thietanes, 76-98 

Thiocyanate salts, 20 

Thiohydroxylamine, 190 

Thiophene 1,1-dioxide, 106 

Thiophene 1-oxide, 106, 107 

a-Thiophenoxy carbonyl com¬ 

pounds, Friedel-Crafts 

cyclization, 161 

Thiourea in pyrimidine syntheses, 

313 

Thymidine, 379 

Thymine, 378 

Trans-diaxial addition, 28, 32 

Trans-diaxial opening (see Trans- 

diaxial addition) 

^-Triazines, 311, 318-319 

Triazolidines, 66 

1,2,3-Triazolines, 7, 9 
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Trifluoroperacetic acid, 2 

L-Tryptophan, 367 

Tschitschibabin reaction, 235, 289 

Uracil, 378, 379 

Urea in pyrimidine syntheses, 313 

Uridine, 379 

Uroporphyrins, 365 

Valence-bond isomerizations, 337, 

344-347 

Vinylpyridine N-oxides, 247 

Vinylpyridines, 247 

Vitamin B12, 364, 367 

Wenker synthesis of aziridines, 14 

Xanthine, 378 

Xanthopterin, 384 

Yohimbe alkaloids, 368 


