
337

Index

a
acenaphtho[1,2-c]phospholes 168
acetylene terminated imide monomer

(m-EFDA) 230
acyclic diene metathesis (ADMET)

106
acylgermanes 5
alkenyl succinic anhydride (ASA) 2
alkoxy-and trialkylsilyl-substituted

phenylenes 178
alkylated phospha-viologene polymers

90
alkyl ketene dimer (AKD) 2
4-alkyl-1,2,4-triazole (Rtrz) 317, 318,

319, 321, 327, 328, 331
Allcock theory 98
α,α′-diarylacenaphtho[1,2-c]phospholes

168
α,ω-bis(tpy)oligothiophenes 147
α,ω-bis(tpy)terthiophene 148, 150, 152
Alzheimer peptides 301
amino-boranes 29
aminoborohydride 28
amino-functionalized iron MIL-101

261
4-amino-1,2,4-triazole (NH2trz)

317–319, 331
4-aminotriazole and iron(II) 322–327
ammonium polyphosphate (APP) 207,

208, 216–218
amphiphobic cellulose sheets 3
anionic boron clusters 43
anionic dendrimers 300
antiretroviral agent azidothymidine

triphosphate (AZT-TP) 260

arsaalkenes 86, 88
arsine 88, 89, 91, 96
arsole 90, 91
arsole polymer 91
azaborinine 33–35
azidophosphane 100

b
bent-core mesogenic units 288, 289
benzene-1,2-diamine 145
benzodithienophene 90
benzophosphole sulfides 168
benzoxazine-containing triethoxysilane

complex (Bz-TES) 205
β-keto ester 284, 287
bifunctional phosphorhydrazone

dendrimer 287
biocompatible and bioactive

metal-organic framework
(BioMOF) 263, 266

2-(4-biphenylyl)-5-(4-tert-butyl-
phenyl)-1,3,4-oxadiazole (PBD)
175, 191

1,1′-biphospholes 89
2,6-bis(4-aminophenoxy)pyridine 224
1,2-bis(4-aminophenyl)-1,2-dicarba-

closo-dodecaborane (HPPA)
230

2,6-bis(benzimidazol-2-yl)pyridine
145

bis(bzimpy) unimers 145
5,5′′-bis(dimesitylboryl)-2,2′:5,′2′′-

terthiophene 169
1,7-bis(dimethylhydroxylsilyl)-

m-carborane 228
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4,4′-bis(2,2′-diphenylvinyl)biphenyl
(DPVBi) 174

1,7-bis(3-hydridotetramethyl-
disiloxanyl)-m-carborane 228

2,6-bis(1-methylbenzimidazol-2-yl)
pyridine 145

bismuth dendrimers 131
bis(oxazoline) ligands 284
2,6-bis(oxazolin-2-yl)pyridine-4-yl 145
1,12-bis(4-phenoxyphenyl)-p-carborane

monomer 229
9,12-bis(p-phenylene-ethynylene)-o-

carborane 47
bis-phosphanylidene phosphorane

monomer 88
1,5-bis(pyridin-2-yl)(3-aryl)penta-1,5-

diones 144–145
1,2-bis(4-trimethylsilylethynylphenyl)-

carborane (CBTMS) 227
1,2-bis(4-vinylbenzyl)-

closo-carborane
((VB)2-carborane) 254

bis(tpy)bithiophenes 146
bis(tpy)unimers 150, 151, 152, 153,

154, 157
bone morphogenetic proteins (BMPs)

247
borazine-containing PS analogs 32–33
boron-based ETMs 169
boron neutron capture therapy (BNCT)

52, 254, 255
bulk heterojunction (BHJ)

OPV device 182
OSC device 182

bulk heterojunction solar cells (BHJ-SC)
4

busulfan 259, 260
B-vinyl borazine 33
B-vinyl-N-methylazaborine 34
bzimpy 145

c
calcium phosphate/poly(dimethyl-

aminoethanol)phosphazenes
(CaP/PDMAEP) 247

carbazole 152, 167, 169, 170, 171, 173,
186, 190

carbazole–based polymers 170, 185
carborane-bearing benzoxazine

precursors 230
carborane clusters 41, 45, 46, 50, 53,

225, 231
carborane-containing acetylenic

monomer (APCB) 230
carborane-containing aromatic diamine

230
carborane-containing polymers

high-performance thermoplastics
229–230

miscellaneous polymers 230–233
poly(carboranylenesiloxanes)

226–229
carborane-containing triblock

copolymer 255
carborane-PEG conjugates 254, 255
carborane–polymer conjugates

254–255
carborane–siloxane and

carborane–silane polymers 48
carboranyl-containing polyfluorenes

46
carboranyl–containing

p-phenylene–ethynylene
polymers 47

carbosilane dendrimer 115–118, 133,
135, 278–280, 282, 284, 287, 288,
289, 291, 293, 295, 296, 298–302,
304

carboxylate-functionalized carboranes
50–51

catalytic inorganic dendrimers
dendrimer effect 280–283
recovery and reuse of 283–287

cationic phospholium salts 89
C,C-diacetylenic phosphaalkenes 93
c,c,t-(diamminedichlorodisuccinato)

platinum(IV) 260
cellulose microfibers 3
cellulose nanofiber 3
cetyltrimethylammonium bromide

(CTAB) 291
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chain-growth polymerization 106
charged phosphorhydrazone

dendrimers 290, 298, 300
charge-transport layer 166–169, 182
chiral benzoate derivatives 288, 289
closo-carborane-diphenylphosphine

52
Cl3P=N–SiMe3 101–103
color rendering index (CRI) 166, 190
Commission Internationale d′Eclairage

(CIE) chromaticity coordinates
166, 190

condensation 2, 68, 75, 100–102, 104,
120, 123, 125, 212, 224, 226, 232,
282

conducting organic polymers (COPs)
41–46

cone calorimeter 206, 213, 215, 217,
224, 225

conjugated MSPs 144, 145, 149,
151–155

conjugated (conductive) polymers
arsaalkenes 86–89
diphosphenes 86–89
Group 15-based heteroles 89–93
lambda convention 86
phosphaalkenes 86–89
unsaturated pnictogen center 86

conjugated unimers 146–148, 151, 154
coordination polymers

of 4-alkyltriazoles and iron(II)
327–330

of 4-aminotriazole and iron(II)
322–327

of 1,2,4-triazole and other metals
331

copolymer (poly(𝜀-caprolactone)–
D-α-tocopheryl
polyethylene-glycol-succinate
(PCL–TPGS)) 263

copper catalyzed arylations 283
core–canopy QDs 53
correlated color temperature (CCT)

166, 190
cotton 199, 206, 207
covalent dynamers 142

cross-linked organic-inorganic
polyphosphazene nanoshells
(PZM) 214

Cu 156, 215, 217, 264, 301
cured carborane-bearing

polybenzoxazines (CCBP)
229–230

cured CE and P–HSi/CE resins 204
cured CE and P–HSi15/CE resins 205
cyanate ester resin 204, 205
cyclic phosphazenes 171, 175
cyclodextrin 142, 266
cyclotriphosphazenes (N3P3) 100, 121,

125, 212

d
D–A copolymer 185, 187

dehydrogenative coupling 65, 67, 69,
71, 73, 75

dendrimer effect 278, 280–283, 304
dendrimer incorporating phosphorus

131
dendrimer incorporating Si, Sn and Ge

134
dendrimer-silica xerogels 291
dendriplex 298, 300
dendrislide 293, 294
3,6-(dialkyl)silafluorene-based polymers

181
diaminobutane (DAB) 115
4,4′-diamino diphenyl ether (ODA)

215
diasteroselective Michael additions

279
4-diazabicyclo[2.2.2] octane (DABCO)

125, 265
dibenzogermole scaffold 187
dibenzophosphole 174, 175
dibenzosiloles/dithienosiloles-based

polymers 188
dibromo-derivatized arsoles 91
dibutyltin dihydride 67
4-(dicyanomethylene)-2-tert-butyl-6-

(1,1,7,7-tetramethyl-julolidin-4-
yl-vinyl)-4H-pyran (DCJTB)
174
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diethyl ethylidenemalonate 279
1,4-diethynylbenzene (p-DEB) 49
3-diethynylbenzene (m-DEB) 49
9,10-dihydro-9-oxa-10-phosphaphenan-

threne-10-oxide (DOPO)
201

diiodo-arenes 93
1,4-dilithio-1,3-butadiyne 48, 49
diorganodihydrides

condensation 68
dehydrogenative coupling using an

amine base 65–67
metal catalyzed

dehydropolymerization 65
solvent and catalyst free

dehydrogenative coupling 67
1,4-diphosphanyl benzene 87
1,2-diphospha-sila-[3]-ferrocenophane

96
diphosphenes 86–89
dipyridino-annulated phosphole 90
dithienoarsole 91
dithienophosphole 90, 97, 183–185,

189
dithienosilole-based oligomer 187
dithienyl fluorenylidene phosphine and

arsine 88
doxorubicin (DOX) 255, 259
dye-sensitized solar cells (DSSC) 4,

164, 181–188

e
effective heat combustion (EHC) 206
electrochromic laminated glass 6
electrochromism 154–156, 188, 189

of MSPs 155
electroluminescent organic materials

163
electron transport layer (ETL) 164,

165, 166, 168, 169, 174, 175, 182,
190

electron-transport material (ETM)
168, 169, 190

electropolymerized PPy films 44
emissive layer (EML) 164, 166, 171,

173, 174, 175, 190

emitting materials 171–181
enhanced green fluorescent protein

(EGFP) 299
enhanced permeation and retention

effect (EPR effect) 249, 251,
253, 254, 266

enzymatic polymerization 106
E-phosphaalkenes 88
epoxy-based intumescent

flame-retardant (IFR-EP) 224
ethacrynic acid (Edecrin) 301
ethoxysuccinato-cisplatin,

c,c,t-[PtCl2(NH3)2(OEt)
(O2CCH2CH2CO2H)] (ESCP)
260

ethyl cyanoacetate 279
ETL phosphole-based molecules 168
Europium complexes-based polymers

167

f
Felbinac 284, 287
[Fe(H2O)6](2ns)2 322
[Fe(NH2trz)3](2ns)2 322, 324, 325, 327
ferrocene-based polyamides 224
ferrocene-based polymer 10, 222
[1]-ferrocenophanes 95
ferrocenyl phosphine 280
ferrocenophanes 96
[Fe(Rtrz)3]X2 328
fire performance index (FPI) 206, 207
FIrpic 169–171, 173, 190
flame retardants 12, 85, 107, 200, 201,

205, 206, 208, 210, 213, 220
materials 198, 200–233

fluorenylidene phosphanes 89
fluorescent and water-soluble

dendrimers 296
fluorescent carborane-containing

polymers 46–48
fluorescent carbosilane dendrimers

296, 298
fluorescent 𝜋-conjugated polymers 41
fluorescent phosphorhydrazone

dendrimers 297
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functionalized poly(organo
phosphazenes) 250

functionalized silica 292
furan 163

g
galactosylated chitosan-graft-PEI

(GC-g-PEI) 249
Ge-based polymers 187
germanium-based photoinitiators 5
germanium dendrimer 129, 130, 134
germole 163, 181, 187, 188
germylated-PPV 177
glutathione-S-transferase (GST) 295
Group 15-based heteroles 89–93
Group 13–Group 15 elements 19
Group 14 metal-containing linear

polymers
applications 72
condensation 68
dehydrogenative coupling using an

amine base 65–67
metal catalyzed

dehydropolymerization 65
organohydrides 62–65
polygermanes 62
poly(diarylstannane)s 62
polysilanes 61
polystannanes 62
schematic representation 62
𝜎-conjugated polymers 61
solvent and catalyst free

dehydrogenative coupling 67
Wurtz-type coupling reactions 62

Group 14 metal dihydride (R2EH2)
precursors 62

guanidine sulfamate 206

h
heat release rate (HRR) 206, 215
Heck coupling reaction 279, 280
4′-(hetero)aryl terpyridines 144
heteroatom-based oligomers and

polymers
application as host for

phosphorescent complexes
169–171

charge-transport layer 166–169
donors in OSCs 184–188
dye-sensitized solar cells 181–188
electrochromism 188–189
as emitting materials 171–181
organic light-emitting diodes

164–166
organic solar cells 181–188

heterocyclopentadiene subunits 163
heterometallo (Fe/Ru) MSPs 156
hexabromocyclododecane (HBCDD)

12
hexachlorocyclotriphosphazene

(HCCP) 215
high molecular weight polymers 27,

29, 33, 94
high-performance thermoplastics

229–230
hole-transport layer (HTL) 164, 166,

174, 191
homo-catenated polymers 4
Horner–Wittig–Emmons reaction 88
4H-1,2,4-triazole (Htrz) 318
hybrid dendrimers

dendrimer incorporating phosphorus
131

dendrimer incorporating Si, Sn and
Ge 134

Janus dendrimer 133
onion peel dendrimers 132
silicon germanium dendrimer 134
small dendrimer 133
water-soluble carbosilane dendrimer

133
hybrid materials 4, 107, 210, 256, 257,

288, 291–293
hybrid siloxane carbosilane dendron

119
hydrophilic poly(ethylene glycol) blocks

254
4-((6-hydroxyhexyl)oxy)benzonitrile

254
hydroxyl-terminated

polydimethylsiloxane
(OH-PDMS) 208
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1-hydroxy-1-oxodithienophosphole
183

4-hydroxypyridine-2,6-dicarboxylic acid
145

hydroxy-terminated polyester
containing carborane 232

i
ibuprofen 244, 258, 259, 262
icosahedral boron clusters

in COPs side chains 44–45
as doping agent in COPs 43–44
in the main chain of COPs 45–46

iminophosphoranes 100
inorganic dendrimers

bioimaging 296–298
in brain diseases 301
against cancers 301–302
against viruses 299–301
carbosilane dendrimers 115–118
as catalysts 278–280
cyclotriphosphazene 125
dendrimer effect 280–283
dendrimer incorporating phosphorus

131
dendrimer incorporating Si, Sn and

Ge 134
dendritic branches inside an original

dendrimer 127
diversity of structures 317
elaboration of materials and

nano-objects 288–291
gene therapy 298–299
hybrid materials 291–293
hybrid siloxane carbosilane dendron

119
isothiocyanate 126
Janus dendrimer 133
onion peel dendrimers 132
phosphorhydrazone dendrimers

120–121
poly(organosiloxane) dendrimers

115
polysilane dendrimer 120
silicon germanium dendrimer 134
siloxane 119

small dendrimer 133
Staudinger reactions 123, 126
step-by-step synthesis 116
thio-seleno-phosphate layered

dendrimers 123
three-step synthesis of dendrimers

124
water-soluble carbosilane dendrimer

133
inorganic polyolefins 41
iodine butyl-N-sulfonate amino

polysiloxane ((IB-N-SA) PDMS)
206

ion-conducting materials 157
ion couplers 143, 148, 150, 154
ionic unimers 149
ion selectors 143–145, 149
Ir(dbfmi) emitters 171, 191
iron(III) dithiocarbamate complexes

320
iron(II)-NH2trz complexes 323
iron(II)-triazole compounds 321
isothiocyanate 126, 296

j
Janus dendrimer 129, 133, 289

l
Lewis acid 23, 24, 28, 105, 106, 226,

284
Lewis bases 24
limiting oxygen index 204, 205, 211
linear carborane-carbosilane-

phenylacetylene co-polymer
229

linear NH2trz-bridged copper(II)
coordination polymers 332

linear polyphosphazene diblock
copolymers 103

lipoarabinomannans 304
liquid crystal carbosilane dendrimers

288
liquid crystal phosphorhydrazone

dendrimer 288
low-bandgap polymer 185, 187
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low-density polyethylene composites
(LDPE) 213

low molecular weight polymeric
phospha-OPV 87

low-spin iron(II)-NH2trz complexes
322

luminous efficiency 165, 173, 181, 191
luminous power efficiency 165, 191
lyogels 324, 333

m
magnetite/maghemite nanoparticles

(MNPs) 52, 53
MAP-Tau protein 301
maximum average heat rate emission

(MAHRE) 215
m-carborane-containing polyester

231, 232
(2,4,6-Me3C6H2)2SnH2 64
(2,4,6-Me3C6H2)SnH3 64
MeNH2–BH2–NHMe–BH3 29
mesostructured hybrid materials 292
Mes*P=CBr2 93
metal catalyzed dehydropolymerization

65, 68–69
metal-containing polymers

carborane-polymer conjugates
254–255

platinum-polymer conjugates 251
ruthenium-polymer conjugates 251

metallo-supramolecular dynamers 142
metallo-supramolecular polymers

(MSPs)
assembling 141
main types of 143–144
molecular recognition 141
potential applications 155
reversible assembling 164
unimers 144–145

metal-organic frameworks (MOFs)
143, 243, 255–266

advantageous features 256
biocompatible and bioactive

(BioMOF) 263
biodegradation 265–266

copolymer (poly(𝜀-caprolactone)–
D-α-tocopheryl
polyethylene-glycol-succinate
(PCL–TPGS)) 263

design and construction 256
MIL-n frameworks in drug delivery

258–262
MOF-74-Fe(III) 262
nanocarriers 258
porosity 257
stability 265
surface area 257
toxicity 263–265
variation of concentration of the drug

258
zirconium-based MOF UiO-66 262

2-methoxyestradiol (2-ME) 250
microneedles 12
microwave activation Friedel–Crafts

acylations 284
miscellaneous polymers 97, 98,

230–233
[Mn(bpy)(1-OPH(O)-1,7-closo-

C2B10H11)2]n, 51
[Mn(H2O)(𝜇-1-CO2-1,2-closo-

C2B10H11)2]n 2H2O 50
MOF-74-Fe(III) 262
monomeric and phosphorhydrazone

dendritic catalysts 284
monomer 8, 20, 23, 24, 27, 29, 33, 34,

35, 42, 44, 45, 46, 47, 49, 88, 89,
91, 96, 101, 102, 103, 106, 124,
125, 141, 142, 143, 178, 181, 187,
188, 223, 226, 229, 230, 233, 278,
280, 282, 283, 284, 286

monoorganotrihydrides
dehydrogenative coupling using an

amine base 69–72
metal catalyzed

dehydropolymerization 68–69
montmorillonite 293
MSP dynamers 144–155
MSP photo-actuator 157

n
N-alkylamine-boranes 27
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nanocarriers 105, 258, 263, 266
nanohybrid materials based in

functionalized carboranes
52–54

nanoporous silica 292
nanotubes 73, 210, 212, 213, 289, 290,

295
Na[1-OPH(O)-1,7-closo-C2B10H11] 51
naphtha[2,3-c]thiophene-4,9-dione

185
natural rubber 96
NC-6004 251, 252
n-DSSC device 181
negatively charged dendrimers 295,

296, 300
Ni-catalyzed P-C bond formation 94
nifedipine 244
N-isopropylacrylamide 244
nitrogen-based flame retardants 201,

205
N-methylamine-borane 28
N-methyl-2-pyrrolidone (NMP) 224
N,N-di-isoproylamino-borane 29
non-flammable materials 197
nontoxic MIL-100 (Fe) 259
N3P3Cl6 core precursor 120
[N=PCl2]n 99–100, 103
[N=P(OCH2CF3)2]n 101
[N=P(OPh)2]n 99

o
o-and p-carborane-containing

polyfluorene polymers 46
o-carborane 47–49, 225, 227, 228, 231,

232
o-carborane-containing

poly(silylene–aryl acetylene)
(CB-PSA) 228

olefin metathesis polymerization 106
oligo(1,4-phenylenes) 152
oligo- and polystannanes 67
oligomeric monomers 89
o-, m-, p-carboranes 225
onion peel dendrimers 132
organic cross-conjugated motifs 93
organic/hybrid solar cells 181

organic-inorganic hybrid polymers
addition polymerization of

phosphaalkene-containing
precursors 97

miscellaneous polymers 98
natural rubber 96
pendant ferrocenes 96
1-phospha-isoprene 96
polymethylene phosphanes 96

organic light emitting diodes (OLEDs)
4, 163–166, 168–171, 173–176,
178, 181, 182, 189

organic semiconductors 163, 181
organic solar cells (OSC) 181–188
organogermanium and tin hydrides 63
organohydrides 62–65
over-oxidation resistance limit (ORL)

42
oxaliplatin 250
oxygen sensitivity 85, 94

p
P-alkylphosphanylborane 24
Pd-carbosilane dendrimers 280
PDMS-coumarin 246
peak heat release rate (PHRR) 206, 215
peak smoke production rate (PSPR)

215, 224
pendant ferrocenes 96
pendant silylcarboranes 46
pentavalent oxides 89
1,10-phenanthroline 144
1-phenyl-2,3-dimethylphosphirene 96
phosphaalkenes 86–89, 94, 96, 97
phosphafluorene 174, 175
1-phospha-isoprene 96
phospha- or arsaalkene-containing

polymers 88
phosphatriazaadamantane 282
phosphaviologen 8
phospha-Wittig reaction 88
phosphazenes 11, 85, 97–104, 170,

171, 175, 184
phosphinate- and

phosphino-functionalized
carboranes 51–52
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phosphine 166, 167, 169, 170, 171,
172, 173, 181

phosphine-boranes
Lewis-acid promoted

dehydrocoupling of 23
Lewis-base promoted

dehydrocoupling of 24
metal complexes as catalysts for the

dehydrocoupling of 21
phosphine oxide-based emitters 172
phosphine oxide-based materials 171
phosphole 4, 87, 89, 91, 98, 152, 154,

163, 164, 167, 173, 175, 179, 183,
184, 185, 188, 189

acenaphtho[1,2-c]phosphole 168
α,α′-diarylacenaphtho[1,2-c]

phosphole 168
dipyridino-annulated 90
emitters 174
ETL phosphole-based molecules

168
phosphole-thienyl copolymers 89
phosphonated dendrimers 292
phosphonitrilic chloride trimer 99,

100
phosphoranimines 100, 101, 103
phosphorhydrazide H2NNMeP(S)Cl2

120
phosphorhydrazone dendrimers 115,

120–121, 135, 278, 280, 281, 283,
284, 288, 291, 293, 295, 296, 298,
300, 301, 304

phosphorus-based hyperbranched
polysiloxane 201

phosphorus-containing dendrimers
120–129

cyclotriphosphazene 125
dendritic branches inside an original

dendrimer 127
layered dendrimer based of

phosphorhydrazone and
P=N-P=S linkages 124

phosphorhydrazone dendrimers
120–121

Staudinger reactions 126

thio-seleno-phosphate layered
dendrimers 123

three-step synthesis of dendrimers
124

phosphorus-containing fire retardants
201

photodynamic therapy (PDT) 253
photoinitiator (PI) 5
piano-stool iron-based catalyst 22
platinum-polymer conjugates, tissue

engineering and drug delivery
251

platinum(IV)
poly(organo)phosphazenes
macromolecular prodrugs 249

pnictogens 4, 85, 86, 88, 89, 93, 94, 116
polyacetylenes (PA) 27, 179
poly(allylamine hydrochloride) (PAH)

289
poly(amidoamine) (PAMAM) 115,

277, 301, 302
poly(aminoborane) (NH2-BH2)n 25,

27–32
polyanilines (PANI) 11, 93, 164
polyarylene(arylphosphanes) 95
polyaryletherketone-p-carboranes 230
polybenzoxazines 229, 230
poly(bistrifluoroethoxy)phosphazene

101
polybithiopheneimide 185
poly(B-vinylborazine) 33
poly(B-vinyl-N-methylazaborine) 34
polycarbophosphaferrocene 96
poly(carbophosphazene)s 103, 104
poly(carborane-carbosilane-phenyl-

acetylene) 229
poly(carborane-siloxane) 226, 227
poly(carborane-siloxane-acetylene) 48,

226
poly(carborane-siloxane-aryl acetylene)

(PCSAA) 227
poly(carborane-siloxane-diacetylene)

polymers 49, 50
poly(carboranylenesiloxanes) 226–229
polycationic dendrimers 296
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poly(cyclotriphosphazene-co-4,4′-
sulfonyldiphenol) nanotubes
(PZS) 212

poly (dianilinephosphazene) (PDAP)
212

poly(diarylstannane)s 62, 67
poly[di(carboxylatophenoxy)

phosphazene] (PCPP) 11
poly(dimethylsilane) 220
polydimethylsiloxane (PDMS) 201,

246
poly(diorganosilane)s 220
poly((3,3′-diphenyl

diacetylethylenediamino)-1,1′-
ferrocene) (PDPFDE) 223

polyetherketones 229
poly(3,4-ethylenedioxythiophene)

(PEDOT) 42
polyethyleneimine 298
poly(ethylene glycol)-block-poly(6-(4-

cyanophenoxy) hexyl
methacrylate) (PEG-b-PCPH)
254

polyferrocenyldivinylsilane (PFDVS) 8
polyferrocenylmethylvinylsilane

(PFMVS) 8
polyferrocenylsilane (PFS) 7, 9
polygermanes 61, 62, 65, 69
polyhedral silsesquioxane (POSS) 2
poly(heterocyclopentadienes) 164
poly(4-iodobutoxy) methyl siloxane

206
poly(L-lysine) 115
poly(lysine) 277
polymeric iron(II) complexes 321
polymers with two unsaturated organic

moieties
different types of conjugation and

delocalization 93
Group 15 elements with two adjacent

alkyne, alkene, or arene motifs
94–96

organic cross-conjugated motifs 93
poly(2-(methacryloyloxy)ethyl

ferrocenecarboxylate (PFcMA)
10

polymethylene phosphanes 96
poly(methyl-n-propylsilane) (PMPrS)

220
poly(N-methylaminoborane) 27, 30,

31
polynuclear iron(II)-triazole compounds

321
polyolefins 19–36, 41, 86
poly(organodecaborane) type polymers

232
poly(organophosphazenes) 99, 213,

250
poly(organosiloxane) dendrimers 115
polyoxometalates (POMs) 244
polyphenylsiloles 179
poly(phosphate)s 104
polyphosphazenes 85, 97, 103, 171,

184, 210
tissue engineering and drug delivery

247–250
poly(phosphinoboranes) 20–21, 23–27
poly(phosphite)s 104–106
poly(phosphoamidate)s 104
polyphosphoester 85, 104–106
poly(phosphonate)s 104
poly(p-phenylenesulfides) 164
poly(p-phenylene vinylene) (PPV) 164,

175, 177, 178, 179
poly(P-phenylphosphinoborane) 20
poly(phosphazene) backbone 247
poly(phosphine-borane)-based

materials 25
poly(propyleneimine) (PPI) 115, 277
polypyrrole (PPy) 11, 42
poly(3,6-silafluorene) 181
polysilane dendrimer 120
polysilanes 4, 5, 61, 119, 220, 222
poly(silole-co-germole)s 181
polysiloxane foams 208, 210
polysiloxanes 201

tissue engineering and drug delivery
244–247

poly(silylene-arylacetylene)s 49
polysilynes 220–222
polystannanes 62, 65, 67–69
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polythiophene (PTh) 42, 147, 178, 179,
181

polythiophene including silicon atoms
179

poly(styrenesulfonate) (PSS) 289
poly(thionylphosphazene)s 103, 104
poly(thiophosphazene)s 103, 104
polyurethane/poly(bis(carboxylato-

phenoxy)phosphazene) foamed
blends 213

polyvinylene phosphanes 96
polyvinylpyrrolidone (PVP) 266
P,P-diphenylphosphine-borane 22, 24
1,2-(PPh2)2-1,2-closo-C2B10H10 52
P-phenylphosphine-borane 20, 22
PPy(carboranyl)(PF6) 44
preceramic carborane-containing

polycarbosilanes 228
pristine epoxy resin (EP-0) 223
4,4′-(propane-2,2-diyl)diphenol

(bisphenol A) 105
PTh(carboranyl) 44
pybox 145, 146, 147, 154
pyrene 166, 175, 296
pyridine 62, 65, 69

2,6-bis(1-methylbenzimidazol-2-yl)
145

2,6-bis(4-aminophenoxy) 224
2,6-bis(benzimidazol-2-yl) 145
2,6-bis(oxazolin-2-yl) 145

pyrrole 45, 163, 164, 185

r
redox-switchable catalysis (RSC) 280
regularly branched polymers 115
Rh-catalyzed [2+2+2] cycloaddition

reactions 283
ring opening polymerization 8, 95–96,

100
rougher cellulose fibers 3
Ru(p-cymene)Cl2(pta) 260
[RuII(2,2′:6,′2′′-terpyridine)(2,2′-

biquinoline)(H2O)]2+ 254
[RuII(2,2′:6,′2′′-terpyridine)(2,2′-

biquinoline)(L)]2+ 254
[Ru(Biq)2(Hob)2][PF6]2 254

ruthenium-catalyzed isomerization of
allylic alcohols 283

ruthenium-catalyzed ring-opening
metathesis polymerization
(ROMP) 232

ruthenium-cyclopentadienyl (RuCp)
compounds 253

ruthenium-polymer-conjugates, tissue
engineering and drug delivery
251–254

s
Schiff base polymers 142
semi-crystalline aromatic

polyetherketones 229
shape memory polymers (SMPs) 1
Si-based polymers 175, 186, 188
𝜎-conjugated polymers 61
silicon-based flame retardants 201
silicon-bridged dithienocarbazole-based

polymers 185
silicon-containing dendrimers

carbosilane dendrimers 115–118
hybrid siloxane carbosilane dendron

119
polysilane dendrimer 120
siloxane 119

silicon germanium dendrimer 134
silicon-nitrogen-based flame retardants

205
silole-based dyes 184
silole-based ETLs 169
silole 163, 164, 168, 169, 179, 180, 181,

183, 184, 185, 187, 188
siloxane 119, 132, 226
siloxy-m-carborane polymers 226
silyl- and germyl-substituted PPVs 177
silyl-disubstituted PPV 175
size exclusion chromatography (SEC)

150
smart materials

applications based on
chemical reactivity 10–12
electronic excitation 2–5
mechanical and rheological

properties 1–2
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smart materials (contd.)
optical features 6–9
supramolecular recognition 9–10

definition 1
flame retardants 12

smectic C liquid crystal phases 288
smoke production rate (SPR) 214, 215,

218, 224
solvent and catalyst free

dehydrogenative coupling 67
spin-crossover complexes 319, 320,

322
spirobifluorene 166
stannole 163
Staudinger reactions 123–126, 129,

133
Stille coupling reaction 46
styrene functionalized

dithienophospholes 97
supramolecular dynamers 142
Suzuki coupling 89, 91, 284, 286, 287

t
terpyridine 97, 144, 145, 150, 154, 162,

254, 284, 285
terpyridine-scandium triflate complexes

284
tetrachlorosilane (SiCl4) 115
tetraethyl orthosilicate (TEOS) 266
tetramethyl terephthaloyl chloride 87
thermally resistant carborane-based

polymers 48–50
thermo-, pH-, and salinity-sensitive

polysiloxanes 244
thermosensitive hydrogels 247, 249
thiazolyldiphenylphosphine 284
thiophene 42, 44, 45, 88, 89, 146, 147,

148, 150, 151, 152, 154, 157, 163,
169, 173, 174, 178, 179, 181, 183,
184, 185

thio-seleno-phosphate layered
dendrimers 123

time to peak heat release rate (TPHRR)
215

tin dendrimer 130
titanacyclopentadienyl intermediate

91
total heat release rate (THR) 206, 208,

213, 215, 217, 221
total smoke release (TSR) 214, 215
1,2,4-triazole 317–319

and metals 331–332
triazole in coordination chemistry

317–319
triclosan (5-chloro-2-(2,4-

dichlorophenoxy)phenol) 246
trimethoprime (antimicrobial)

microspheres 249
triphenylphosphine 284
triphospha-[3]-ferrocenophane 96
triply bridged metal(II) complexes 318
tris-(8-hydroxyquinoline)aluminium

(Alq3) 166, 168, 169, 174, 181,
190

tris-[3-(3-pyridyl)mesityl]borane 169

u
Ullman-type coupling reactions 93
ultra-high molecular weight

polyethylene (UHMWPE) 329
Ultrapek 229
unimers 9, 10, 143–157

assembly and characterization of
148

central blocks of 146–148
properties of 151–155
synthesis of 144–145

unsaturated carbosilane dendrimer
118

v
2-vinylaniline 35
vinylazaborines 34
viral-based gene delivery 298
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w
Water-soluble carbosilane dendrimer

133
Wurtz-type coupling reactions 62

x
xerogel 291, 324, 325, 326, 327, 333

z
zirconium-based MOF UiO-66

262
zirconocenes 93
zwitterionic carboxymethyl chitosan

246




