Index

a

A, B star-type energetic thermoplastic
elastomers (TSETPE) 209

3-acetyl-4-nitrofurazan 348

adiabatic equilibrium composition 387

adiabatic time-to-explosion, of energetic
materials 307

adipoyl chloride (AdCl) 211

aliphatic precursors 144-146

2-alkyl-4-alkylamino-5-nitro-1,2,3-
triazole-1-oxides 351

3-alkylamino-4-nitrofuroxans 351

alkyl-bridged 5H-tetrazoles 116

alkynyl-terminated poly(ethyleneoxide-
tetrahydrofuran) (ATPET) 207

all-nitrogen cluster N, 93

all-nitrogen cluster Ng  93-94

all-nitrogen crystals composed of N, 94

all-nitrogen crystals composed of N;, 95

all-nitrogen HEDMs with Cubic Gauche
structure 96-97

amidoxime 158,159, 334

aminated bis-pyrazole 142

aminated diimidazole 142

1-(2-aminophenyl)-pyrazol-3-ones 141

1-amino-2-(4-aminofurazan-3-yl)gloxime
352

1-aminotetrazol-5-one (ATO) 263

2-(5-amino-1H-tetrazol-1-yl)acetonitrile
249

3-(4-aminofurazan-3-yl)-1,2,4-
oxadiazole-5-amine 336

3-(4-aminofurazan-3-yl)-4-(4-
nitrofurazan-3-yl)-1,2,4-oxadiazole
334
3-(4-aminofurazan-3-yl)-4-(4-
nitrofurazan-3-yl)furazan 357
3-(4-aminofurazan-3-yl)-4-(4-
nitrofurazan-3-yl)furoxan 354
256
3-amino-4-(4-aminofurazan-3-yl)furoxan
345,352,353
3-amino-4-(5-amino-1,3,4-oxadiazol-2-

3-amino-1,2,4-triazolium salts

yDfurazan 342
3-amino-4-(chlorodinitromethyl)furazan
365
3-amino-4-(picrylamino)furazan 345
3-amino-4-chloroximinofurazan 365
3-amino-4-nitrofurazan 346, 348
4-amino-1,2,5-oxadiazole-3-
carbohydroximoyl-chloride
intermediate 266
4-amino-3,7,8-trinitropyrazolo-[5,1-c]
[1,2,4]triazine (PTX) 53
4-amino-3-(4-aminofurazan-3-yl)furoxan
346, 352
4-amino-3-chloroximinofurazan 345,
351, 353
4-amino-3-cyanofuroxan 254
4-amino-4’-nitro-3,3'-azoxybisfurazan
348
4”-amino-4-(((2,2,2-trinitro-ethyl)amino)-
[3,3'\,4',3"-ter(1,2,5-oxadiazole)]-
2'-oxide 355
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4-aminofurazan-2-ONN-
azoxyazidofurazan 350
4-aminofurazan-3-carbohydrazide 342
4-aminofurazan-3-carbonitrile 335
4-aminofurazan-3-carboxamidoxime
335, 345, 361
4-aminofuroxan-3-carboximidoyl chloride
361
5-(4-amino-(1,2,5)oxadiazolyl]-5H-
[1,2,3]triazolo[4,5-c][1,2,5]
oxadiazole 349
5-(4-amino-1,2,5-oxadiazol-3-yl)-
1-hydroxytetrazole 263
5-amino-1H-tetrazole (ATZ) 251
5-amino-1H-tetrazole 242,265
5-amino-3-nitro-1,2,4-oxadiazole 333
5-amino-4H-1,2,4-triazol-1-ium salts
266
5-aminotetrazole 197
5-aminotetrazolium (ATZ) 80
7-R-amino-7H-tris[1,2,5]oxa-diazolo
[3,4-b\,3',4’-d\,3" 4" -f|azepine-
1-oxide 356
amino-BPTAP, synthesis
aminofurazan 158

381

aminoguanidinium 25, 33, 80, 266, 273,
337, 341, 347, 355, 356

aminoguanidinium bicarbonate (AG)
337

amino/hydrazine-tetrazole energetic salts
263

amino/hydrazine-tetrazole nitrogenous
salts 279

aminonitroguanidine (ANG) 337

amino-(tert-butyl-NNO-azoxy)triazoles
158

aminotriazoles 158, 382

ammonium/barium salt 259

ammonium dinitramide (ADN) 190, 192

ammonium 4-nitrofurazan-3-hydroxide
348

ammonium 5-(fluorodinitromethyl)-
2H-tetrazolate 253

ammonium 5-nitrotetrazolate
hemihydrate 268

ammonium perchlorate 190, 239, 285,
290

annulated 1,2,3,4-tetrazines 142

anthracene-like TBTTOs 152

aqueous NH; 338

aromatic C-NO, containing polymers
230

aromaticity, system of 169

arylazo-pyrazoles 141

5-aryl-3-methylpyrazolo-tetrazines

arylpentazoles (ArN;) 2

5-AT-based colored smoke formulations

141

407
atomistic structure-macroscopic property
76
atom-transfer radical polymerization
(ATRP) 204
aza-TACOT
structure 378
synthesis 378-383

azide-functionalized hydroxyl-terminated
poly(butadiene (azide-HTPB)
211
1-(2-azidoethyl)-1H-tetrazole (1-AET)
117
1-(2-azidoethyl)-1H-tetrazole (1-APT)
117
1-azidopropyl-5H-tetrazole (1-APT) 118
2-azidophenyl-substituted
triazolotetrazine 162
3-(4-azido-furazan-3-yl)-4-(4-nitrofurazan-
3-yDfuroxan 356
3-(4-azidofurazan-3-yl)-4-(4-nitrofurazan-
3-yDfurazan 358
3-azido-5-guanidino-1,2,4-oxadiazole
333
3-azido-methyl-3-methyloxetane
(AMMO) 218
5-(4-azido-(1,2,5)oxadiazolyl]-5H-[1,2,3]
triazolo-[4,5-c][1,2,5]oxadiazole
349
5-azido-6-(1,2,3-triazol-2-yl1)-BTDO 153
6-azido-5-triazolyl-BTDO 150
6-azido-7-nitro-BTDO 157
7-azido-5-bromo-BTDO 156



8-azido-7-nitro-BTDO 156

azido-deoxy cellulose dinitrate (CAN)
213

azido-deoxy cellulose mononitrate (AC)
213

azido fluoropolymers

azido plasticizers 219

azido-rich energetic polymers and
plasticizers 202

azo-1,3,4-oxadiazoles 342

2,2'-azobis(2-methylpropionitrile) (AIBN)
190

5,5'-[azobis(1,2,5-oxadiazol-4,3-diyl]-
bis[1H-[1,2,3]triazolo[4,5-c]
[1,2,5]-0xa-diazolium] (inner salt)
350

azo-2,2’-bis-1,3,4-oxadiazole-5,5'-(4-
nitramino-1,2,5-oxadiazol-3-yl)
343

azo-2,2'-bis-1,3,4-oxadiazole-5,5'-(4-
nitro-1,2,5-oxadiazol-3-yl) 343

352

azole bridge tetrazole-containing
compound 251

azoxyalkenes 145

216

azo-dimer

b

band spectrum 397
barium bis-tetrazolate salt 400
benzoannulated 1,2,3,4-tetrazine
1,3-dioxides
benzotetrazine 1,3-dioxide annulated
with one more tetrazine
1,3-dioxide ring 150
benzotetrazine 1,3-dioxides annulated
with tetraazapentalenes 151
benzotetrazine 1,3-dioxides with
147
170
benzo-1,2,3,4-tetrazine 1,3-dioxides
(BTDOs) 154,172
benzotetrazine 1,3-dioxides (BTDOs)
139, 141, 147
annulated with one more tetrazine
1,3-dioxide ring 150

functional groups
benzotetrazine 1-oxides

Index

annulated with tetraazapentalenes
151
with functional groups
benzotrifuroxan (BTF) 67
1-(benzyloxy)-1,2,3-triazole 143
benzylpentazole (BzN,) 3, 45
[5,5]-bicyclic-backbone-based energetic

147

compounds 49
Billiard reaction 150
1,2-bis(3-nitro-1-(1H-tetrazol-5-yl)-1H-
1,2,4-triazol-5-yl)diazene (BNTD)
269
2,2-bis(azidomethyl)propane-1,3-diol
(BAMP) 213
2,2-bis(azidomethyl)propane-1,3-diol
(DAP) chain extender 209
2,2-bis(azidomethyl)propane-1,3-diyl
diacetate (BAMP) 226
2,5-bis(3-amino-2,4,6-dinitrophenyl)-
1,3,4-oxadiazole 340
2,5-bis(dinitromethyl)-1,3,4-oxadiazole
341
2,5-bis(dinitromethyl)-2H-tetrazole 246
2,5-bis(trinitromethyl) derivative 341
2,5-bis(trinitromethyl)-1,3,4-oxadiazole
341
3,3-bis-azidomethyloxetane (BAMO)
199, 203
3,3-bis(azidomethyl)oxetane-tetra-
hydroxyl-furan (BAMO-THF)
copolymer 219
3,3-bis-(tosyl-methyl)oxetane (BTMO)
200
3,4-bis(4-aminofurazan-3-yl)-furazan
357
3,4-bis(4-aminofurazan-3-yl)furoxan
353
3,4-bis(4-aminofuroxan-3-yl)furoxan
361
3,4-bis(anilino)furazan 345
3,4-bis(4-azidofurazan-3-yl)furazan 358
3,4-bis(1H-5-tetrazolyl)furoxan 271
3,4-bis(hydroxyiminomethyl)furoxan
345
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3,4-bis(4-nitraminofurazan-3-yl)-furazan
bis-hydroxylammonium salt 358
3,4-bis(4-nitrofurazan-3-yl)-furazan 334
3,4-bis(4-nitrofurazan-3-yl)-furoxan 334,
352, 361
3,4-bis(1,2,4-oxa-diazol-3-yl)furoxan 338
3,4-bis(picrylamino)furazan 345
3,4-bis(4-(2,2,2-trinitroethylaminofurazan-
3-yDfuroxan 354
3,4-bis((Z)-(4-nitro-1,2,5-oxadiazol-
3-yl)diazenyl)-1,2,5-oxadiazole
349
3,5-bis(4-aminofurazan-3-yl)-1,2,4-
oxadiazole 335
3,5-bis-(4-amino-1,2,5-oxadiazol-3-yl-
1,2,4-triazole 359
3,5-bis-(4-azido-1,2,5-oxadiazol-3-yl)-
1,2,4-triazole 359
3,5-bis(3,3-dinitrobutyl)-1,2,4-oxadiazole
334
3,5-bis(4-nitraminofurazan-3-yl)-1,2,4-
oxadiazole 336
3,5-bis(4-nitrofurazan-3-yl)-1,2,4-
oxadiazole 334
3,5-bis-(4-nitramino-1,2,5-oxadiazol-3-
yl-1,2,4-triazole 359
3,5-bis-(4-nitro-1,2,5-oxadiazol-3-yl)-
1,2,4-triazole 359
3,6-bis(4-amino-1,2,5-oxadiazol-3-yl)-
1,4,2,5-dioxadiazine 353
3,6-bis(3-azido-1,2,4-oxadiazole-5-
guanyl)-1,2,4,5-tetrazine 333
3,6-bis(1H-1,2,3,4-tetrazol-5-yl-amino)-
1,2,4,5-tetrazine (BTATz) 285
3,6-bis((4-N-nitro-2,2,2-trinitroethyl)
amino)-1,2,5-oxadiazol-3-yl)-
1,4,2,5-dioxadiazine 356
3,6-bis(3,5-dimethylpyrazol-1-yl)-
1,2,4,5-tetrazine 333
3,6-bis(3,5-dimethylpyrazole)-
1,2,4,5-tetrazine synthesis
3,6-bis(3,5-dimethylpyrazole)-
1,2-dihydro-1,2,4,5-tetrazine
286, 287

287

synthesis

3,6-bis(3-nitro-1,2,4-oxadiazole-5-guanyl)-
1,2,4,5-tetrazine 333
3,6-bis(4-nitro-1,2,5-oxadiazol-3-yl)-
1,4,2,5-dioxadiazine 356
3,6-bis(4-(2,2,2-trinitroethyl)amino)-
1,2,5-oxadiazol-3-yl)-1,4,2,5-
dioxadiazine 355
4,4 -bis(fluorodinitromethyl)-3,3'-
azo-furazan 363
4,4”-bis((N-nitro-2,2,2-trinitroethyl)
amino)-[3,3'\,4",3"-ter(1,2,5-
oxadiazole)]|-2’-oxide 355
4,4” -bis(nitroxymethyl)-3,3'\,4’3" -
terfurazan-2’,5,5"-trioxide 359,
360
4,4” -bis(nitroxymethyl)-3,3'\,4’3"-
terfurazan-2,2',2”-trioxide 359,
360
4,4"-bis((2,2,2-trinitroethyl)amino)-
[3,3'\,4',3"-ter(1,2,5-oxadiazole)]-
2'-oxide 355
4,5-bis(fluorodinitromethyl)furoxan
362, 363
4,5-bis(1-hydroxytetrazol-5-yl)-1,2,3-
triazole 270
4,5-bis(tetrazol-5-yl)-1,2,3-triazole 270
5,5'-bis(fluorodinitromethyl)-3,3’-bi-
1,2,4-oxadiazole 338
5,5 -bistetrazole-1,1’-diolate (ABTOX)
83
5,5'-bis(trinitromethyl)-3,3’-bi-1,2,4-
oxadiazole 338
5,5'-bis(2,4,6-trinitro-phenyl)-2,2’-bi(1,3,4-
oxadiazole) 340
bis(1,2,4-triazolium) 356
bis(1,3-diazidoprop-2-yl)-glutarate 219
bis(1,3-diazidoprop-2-yl)-malonate 219
bis(1,5-diamino-tetra-zolium) 356
bis(1H-tetrazol-5-yl)amine H,BTA 276
bis(2,2-dinitropropyl)-acetal (BDNPA)
207
bis(2,2-dinitropropyl)-formal (BDNPN)
207
bis(2,3-diazido-propoxy)diethylene glycol
(BDAP) 226



bis(3-amino-1,2,4-triazolium) 356

bis(3,5-diamino-1,2,4-triazolium) 356

bis(4-alkylaminofurazan-3-yl)furazans
358

bis(4-alkylaminofurazan-3-yl)furoxans
356

bis(aminoguanidinium) 356

bis(carboxamideoxime) 363

bis(chlorodinitromethyl) 363

bis(chloroximido) 363

bishydroxylammonium
3,5-bis(4-nitraminofurazan-3-
ylate)-1,2,4-oxadiazole 336

bishydroxylammonium salt
356, 357

bis(5-monomethylhydrazinyl-1H-
tetrazolyl)alkanes 199

bisnitramino derivative 355-357

bis(oxalyldihydrazinium) 356

bis(propargyl)hydroquinone (BPHQ)
192

bis(tert-butyl-NNO-azoxy)acetonitrile
145

bistetrazole/bridged bistetrazole-based
energetic salts 269

bis(trinitromethyl)-1,3,4-oxadiazol-2-
yl)methanone 342

black powder 239

bond orders, of BTATz 289

BPTA mass loss and heat flow 391

BPTAP 383, 392

bond length and angles of 384

13C NMR spectra 385

crystal structure 384

detonation performance 388

enthalpy of formation 386

'"H NMR spectrum 385

isobaric deflagration 387

resonance structures 384

sensitivity 391

structure 377, 378

synthesis 381

thermal stability 390

BPTAP/Kel-F-800, detonation
velocity of 388

Index

BTATz
bond orders 289
DSC curve for 297
energetic properties of 290
geometric configuration 288
geometric parameters 288
physicochemical properties of 291
synthesis 286, 287
TG-DTG curve for 297
unit propellant 290
vibration and infrared spectrum 289
vibration frequencies and intensities
290
BTATz-CMDB propellants in DINA
System
combustion flames and quenched
surface structures 320
combustion properties 319
preparation 296
nonisothermal reaction kinetics 302
preparation 296
thermal behavior 300
thermal decomposition reaction
conditions 297
thermal safety 306
BTATz-CMDB propellants, plume smoke
signature of 295
BTATz-HNIW-CMDB propellants
burning rate 322
combustion flames and quenched
surface structures 323
formulation of 296
kinetic calculation results 315
thermal safety values 318
BTATz-HNIW-CMDB propellants, in
DIANP system
nonisothermal reaction kinetics 313
preparation 296
thermal behavior 311, 314
thermal decomposition reaction 311
BTATz-NHIW-CMDB propellants 317
BTDOs annulated with furoxan ring
154,174
BTDOs annulated with TDO ring 173
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BTDOs annulated with tetraazapentalene
system 174
burning rates
of BTATz-CMDB propellants 319
of BTATz-HNIW-CMDB propellants
322
butadiyne 196
1,4-butanediol (BDO), N-(2-cyano-
ethyl)-di-ethanolamine 209

c

carbon black 229, 296, 320, 322, 323

carboxamidoxime 335, 345, 352, 361, 363

cationic ring-opening polymerization
194, 207, 209, 232

cellulose dinitrate acetate (CAN) 213

ceric ammonium nitrate (CAN) 7

chloroaniline 151

3-(chlorodinitromethyl)-1,2,4-oxadiazole
337

4-(chloromethyl)styrene 196

click reaction 191, 231, 243

collision-induced dissociation (CID) 6

colored flames 398

colored smokes 406-408, 411-413

composite-modified double-base (CMDB)
propellants 285

continuous spectrum 397

copper nanocomposite (Cu-Pol) 196

Cu-HATr 110

[Cu(1-MTZ),](ClO,), complex 114

Cu(I) 5-nitrotetrazolate 363

Cu(II) poly(5-vinyl-tetrazolate) (PVT)
196

cyanogen azide 243,252

3-cyano-4-nitrofurazan 348

5-cyano-2-phenyl-2H-tetrazole 169

cyclo-N.7; 1

d

density functional theory (DFT) 76, 111

detonation properties, of BPTAP/Kel-F
(95/5) versus PBX-9502 390

detonative properties, of pristine BPTAP
and TATB 388

detonation properties, of y-DBBD 388

di(1H-tetrazol-5-yl)methanone oxime
276

di-N-substituted tetrazines 142

1,1-ditetrazolylbutane (1,1-dtb) 121

1,2-di(1H-tetrazol-1-yl)-ethane (1,1-dte)
120

1,4-diamino-1,2,3,4-tetraoximobutane
344, 351

1,5-diaminotetrazole (DAT) 337, 338

2,2'-diamino-5,5"-bi(1,3,4-oxadiazole)
343

3,3’-diamino-4,4’-bisfuroxan 351

3,4-diaminofurazan 344

3,5-diamino-1,2,4-triazole energetic salt
249

3,5-diamino-4-nitropyrazole 249

4.,4'-diamino-3,3’-azofurazan 346

4,4'-diamino-3,3’-azoxyfurazan 346

4,4'-diamino-3,3'-bifurazan 344, 352,
353

4,4'-diamino-3,3'-bifuroxan 351

4,4'-diamino-3,3'-bisfuroxan 351

4,8-diamino-difurazano|3,4-b,e]pyrazine
364

4,8-diaminodifurazano|3,4-b,e|pyrazine
(DADFP) 65

6,8-diamino-7-nitrotetrazolo[1,5-b]
pyridazine (TPAN) 62

333

diaminoglyoxime 344, 347

diaminoguanidine (DAG) 337, 338

diaminoguanidinium 25, 33, 256, 263,
338

diaminomethaniminium salt
260

diammonium 83, 338, 343, 355-357, 359

diamino-urea (DAU) 338

dianilinoglyoxime 345

DIANP 294

a,a-diazidated azido ester plasticizers
221

1,3-diazido-2-ethyl-2-nitropropane
(DAENP) 219

diaminoglycouril

243, 256,



1,5-diazido-3-nitrazapentane (DIANP)
290
dibutyltin dilaurate (DBTDL) 208
dichloro azo compound 142
dichloro-oglyoxime 345
dichlorogly-oxime 344
3,3/-dicyanodifurazanyl ether 273
dicyanoglyoxime 344
diethyl 1,3,4-oxadiazole-2,5-diacetate
341
diethyl 1,3,4-oxadiazole-2,5-dinitroacetate
341
diethyl 2,2'-((dinitromethylene)bis-
(1,3,4-oxadiazol-5,2-diyl))-bis(2,2-
dinitroacetate) 341
diethyl 2,2'-methylenebis(1,3,4-
oxadiazole-5,2-diyl)-diacetate
341
diethyl 3,3’-bis(1,2,4-oxadiazolyl)-
5,5'-bis(2,2-dinitro-acetate) 338
diethyl acetylenedicarboxylate 362
diethyleneglycol bis(azido-acetate)
(DEGBAA) 226
difluoroamino-methyl-3-methyl oxetane
(DFAMO) 218, 229
4H,8H-difurazano[3,4-b,e]pyrazine 364
diguanidinium 355, 356
dihydrazinium salt 246, 276, 355, 357,
359
1,4-dihydro-1,2,3,4-tetrazine 142
3,4-dihydroxyfurazan 348
3,6-dihydrazino-1,2,4,5-tetrazine and
carbohydrazide salts 263
3,6-dihydrazinyl-1,2,4,5-tetrazine 199
diisocyanatoethane (DIE) 213
dimethyldioxirane (DMDO) 333
2,2'-dinitramino-5,5'-bi(1-oxa-3,4-diazole)
343
3,3’-dinitramino-4,4'-azoxyfurazan 347
3,4-di(nitramino)furazan 347
3,4-dinitrofuroxan 332, 350
3,5-dinitro-4-chloropyrazole 251
4,4'-dinitro-3,3'-azo-furazan 348
4,4'-dinitro-3,3'-azoxy-furazan 350
4,4'-dinitro-3,3'-bifurazan 344

Index

4,4'-dinitro-3,3'-bifuroxan 351
3,6-dinitro-1,4-di(1H-tetrazol-5-yl)-
pyrazolo[4,3-c]pyrazole (DNTPP)
243
3,6-dinitropyrazolo [4,3-c|pyrazole
(DNPP) 49, 243
4,4"-di-R-3,3'\,4'3"-terfuroxans 359
334
4,4-dinitropentanoyl chloride 334
4,4'-diphenylmethane diisocyanate (MDI)
204
4,5-dicyano-2H-1,2,3-triazole 270
247

4,4-dinitropentanamidoxime

4,6-dichloro-5 nitropyrimidine
4,8-dinitraminodifurazanol 3,4-
belpyrazine 364
5,5'-dinitromethyl-3,3’-bis(1,2,4-
oxadiazole) 338
5,7-dibromo-BTDO 156
5,7-dinitro-6,8-dibromo-BTDO 147
5,7-dinitro-BTDO 148
dinitrofurazanyl ethers
dinitroglyoxime 350
3-(dinitromethyl)-1,2,4-oxadiazole 337
2,4-dinitro-N-(prop-2-yn-1-yl)aniline
231
0O-(4,4-dinitropentanoyl)-4,4-dinitro-pent-

348

anamidoxime 334
2,2-dinitropropane-1,3-diol (DNPD) 213
dioxadiazine 353-356
[1,4]dioxino[2,3-c\,5,6-¢’ |bis([1,2,5]

oxadiazole) 349
2,5-dipicryl-1,3,4-oxadiazole 339, 340
dipotassium

3,3/-bis(dinitromethyl)difurazanyl

ether 363
dipotassium

3,4-bis(3-dinitromethylfurazan-4-

oxy)furazan 363
dipotassium 3-dinitromethyl-4-

nitraminofurazan 365
dipotassium 4,4’-bis(dinitromethyl)-3,3’-

azofurazanate 363
dipotassium 4,8-dinitraminodifurazano

[3,4-b,e]pyrazine 364
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dipotassium dinitraminodifurazano
[3,4-b,e]pyrazine 363

ditetrazoles 116, 120, 121

ditetrazolylpropane isomers 120

ditetrazolylpropane (dtp) ligands
120

dye 406

e
energetic additives
energetic azido polycarbonates

290-294, 326

215

energetic coordination compounds
(ECCs) 107,116, 122-128

energetic copoly(ester/ether) elastomers
212

energetic geminal dinitro polyester
230

energetic guanidinium salt

energetic mono-and
bis(vinyl-imidazolium)

190

energetic poly(ionic liquid) (E-PIL)
190

energetic salt formation 240

116-121

energetic thermoplastic elastomers
(ETPEs) 204, 209

energetic thermoplastic polyurethane
elastomers (ETPUs) 208

epichlorohydrin (ECH) 203, 207,
218

1,2-epoxyhexane (EpH) 207

1,1/-ethylenebis(5-nitroiminotetrazole)
263

1-ethyl-5H-tetrazole (1-ETZ) 117

219

256

perchlorates

energetic tetrazole ligands

2-ethyl-2-nitro-propane-1,3-diol

2-ethyl-2-nitropropane-1,3-diyl-
bis(4-methyl-benzenesulfonate)
219

ethyl-2-(5-amino-2H-tetrazol-2-yl)acetate
257

ethyl 2-cyanoacetate 253

ethyl 2-(1H-tetrazol-5-yl)acetate 253

5-ethynyl-2H-tetrazole 196

explosives 21,22, 43, 47, 49, 51, 53,
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