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Index

a
ABCO3F 588–590
AB4O6F 584–586
absolute adsorption 864, 865
absolute adsorption amount 865
acetonitrile 10, 38, 41, 50, 171, 181, 301,

395, 535, 737
achiral component 21, 300, 939
achiral Lindqvist hexamolybdate 395
actinide triple helices 297, 298
acyl-transfer reaction 13
adamantane-based terpyridine ligand 72
adamantine 50, 692
adsorption capacity 833–835, 865, 867,

869, 871, 873, 894, 901–903, 911,
912, 917, 918, 921–923, 925

adsorption curves 834–835, 902, 921
adsorption enthalpy

determination of 863–864
usable asorption on 865–867

adsorption isotherms
activating solvent effects on 842
BET multilayers 836–837
effect of pore size on N2 838–840
Langmuir monolayer 835–836
Xe and Kr of 926

adsorption, physical and chemical 834
Ag-based TCOs 683
Ag2(bga)2(pzdc)(H2O) subunits 293
[Ag(4,4-bipyridine)NO3] 438
[Ag(ddn)2]PF6 and [Ag(ddn)2]AsF6

440
A2Ge4Se10 465, 490

aggregation-induced emission (AIE) 17,
25, 32, 42

Ag+ heterometallic
chalcogenidostannates

[Ag4SnIVSnIIS8]n
6n– ribbon 231

Ag–Sn–Q (Q = S, Se) 234, 235
[AgSn3Se8]n

3n– anionic chain 232
[Bmmim]7[AgSn12Se28] 234
[CH3NH3]2Ag4SnIV2SnIIS8 229
[CH3NH3]6Ag12Sn6S2 229
[CH3NH3]6Ag12Sn6S21 228
[(Me)2NH2]0.75[Ag1.25SnSe3] 231
(NH4)4Ag12Sn7Se22 234
SBUs 228
[SnAg6Se10]n

10n– 233
SnSe4 units 231
3D-[CH3NH3]6Ag12Sn6S21 228
3D-[(Me)2NH2]0.75[Ag1.25SnSe3] 231

Ag(NH3CH2COO)(NO3) 654
[Ag(pyppt)(NO2)](CHCl3) 287
Ag–Sn–Q (Q = S, Se) compounds 234,

235
[AgSn3Se8]3– 231
[Ag12Sn7Se22]4– 231
[AgSn3Se8]n

3n– anionic chains 233
α-Ag2S semiconductor 703
Ag3(tpst)2 304
Ag7(tpst)4(ClO4)2(NO3)5(DMF)2 304
A–II4–III5–Q12 type 500–501
A–III–Sn2–Se6 type 501
air-and moisture-stable coordinatively

unsaturated organometallic
complexes 14
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air–liquid interfacial growth method 341
air-stable dimeric dopant, photoactivation

of 709
air-stable precursors 708
S-alanine 941
A4L4 anion cage’s host–guest chemistry

41
Al(H2O)6-SO4 sublattice 659
alkaline beryllium borates 577
alkene-linked dipyridiniums 552
alkoxopolyoxovanadate-based SBU

46
alkoxo-polyoxovanadate

[V6O6(OCH3)9-(μ6-SO4)(COO)3]2

47
2-8, alkyl-monoamines 200
alkynylplatinum(II)-containing donor

ligand 18
alloying 686, 694, 767
all-ruthenium analog 734
all-trans conformation 204, 205
Al30 supramolecular compounds 121
aluminium oxo clusters hydrolysis and

condensation
aqueous synthetic routes 120–122
organic solutions 119

aluminoborates (ABOs) 115
aluminum hydroxide 120, 121
amide-containing tridentate chelating

44
amido-pyridine-triazole (APT) 40
amine-based solvothermal reaction

401–402
amino acid ligands 104, 142
(2-(aminomethyl)pyridinium)SbI5 641
3-ammonium-1-hydroxypropylidene-

1,1-diphosphonic acid 375
Anderson-type POM

(NBu)3[MnMo6O18(tri)2] 379
anion-coordination-induced emission

(ACIE) 42
anion-exchange method 965
anionic sulfur donors 44
anion-templating effect 36
antenna effect 563

anthracene-bridged benzimidazole
ligands 35

anticancer activity 10
antiferroelectric transition 607
antiferromagnetic coupling 779, 794,

805, 807, 809, 810, 813, 814, 818
antiferromagnets 810
antimony trisulfide 699
Archimedean networks 335, 428
Archimedean polyhedral design

rhombicuboctahedra 408
truncated tetrahedra 408

argentophilic interactions 294, 295
aromatic D–A–π interactions 13
artificial photosynthesis 980–983
asymmetric catalysis 8, 954, 970–973,

991
asymmetric 1,3-dipolar addition 973
atom-based magnetism 777
aurophilicity-directed self-assembly 21
auxiliary ion–dipole interactions 22
A3VO(O2)2CO3 590–593
AxRE2Cu6–xTe6 (A = K–Cs; RE = La–Nd)

495–496
4,4′-azanediyldibenzoate units 351
azido-mediated systems 805–806
azole-containing ligands 87
azopyridine (azpy) 449, 813, 896

b
Ba3AGa5Se10Cl2 502–504
Ba3(BQ3)(SbQ3) (Q = S, Se) 470
Ba3(BS3)1.5(MS3)0.5 (M = Sb, Bi) 470
Ba2Cr4GeSe10 489
Ba5Cu8In2S12 513–515
Ba4F4CrGa2S6 493
Ba4F4MnGa2S6 493
Ba4F4XGa2S6 493–494
Ba4Ga2S8 475
Ba23Ga8Sb2S38 469
Ba10Ga2Sn9Se22 484
BaGeOSe2 480–482
BaHgSe2 471–472
[Ba(H2O)3](UO2)3[C6H4(PO3)2]2

(O)⋅5(H2O) (BaUbbp) 374



Index 997

Ba4In2S8 475
Ba12In4S19 466–469
Ba5In4Te4S7 482–483
Baker–Figgis isomers 120
Baker–Figgis–Keggin isomers 120
BaLa3GaSb2S10 478–479
Ba3La4Ga2Sb2S15 478–479
Ba6Li2CdSn4S16 504
Ba–Li2–IV–Q4 512–513
(BA)2(MA)2Pb3Br10 646
Ba–Na2–IV–Q4 type 511–512
band edge excitonic emission 263
133Ba2+, 63Ni2+, and 60Co2+ 273
barium titanate 610
barrel-shaped cages

calixarene constructed 67–68
dimetallic clips-constructed 68–70

BaSnO3 thin film 678
Ba7Sn3S13 472–473
Ba8Sn4S15 473–474
Ba12Sn4S23 472–473
Ba6Zn7Ga2S16 506–507
Ba8Zn4Ga2S15 465, 479, 480
[Be2BO3F2]∞ 577
1,4-benzenebisphosphonic acid 374
m-benzenedicarboxylate 555
benzenedicarboxylates (BDC) 85, 90,

351, 941
1,4-benzene dicarboxylates (BDC) 90,

415, 841
1,3-benzenedicarboxylate units 351
1,3-benzenedicarboxylic acid 68
1,4-benzenedicarboxylic acid 58, 68,

310, 861, 909
benzene-1,2-diol 741
1,3,5-benzenetricarboxylate (btc) 56,

347, 395, 437, 841, 954, 959
1,3,5-benzene tricarboxylic acid

tris[N-(4-pyridyl)amide] (4-btapa)
357

4,4’,4-benzene-1,3,5-triyl-tribenzoic acid
(BTB) 56

4,4’,4’’-benzene-1,3,5-triyl-tribenzoicacid
(H3btb) 348

benzimidazole-based ligand 35

benzodifurandione-based
oligo(p-phenylenevinylene)
(BDOPV)-based small molecules
712

benzoporphyrin fiber, conductivity 708
benzoxazinones 20
2-benzoylpyridyl (bzp) 301
beryllium-free borates 577
BiCd4O(BO3)3 586
bidentate dithiocarbamate units 21
bilayer-network MOFs

binodal (3,6)-connected net 336, 337
Co(II) and flexible tricarboxylate ligand

330
interdigitated and interpenetrated

bipillared-bilayer 327
interpenetration and interdigitation

329
kgd network 337
470-MOF 331
471-MOF 331
μ2-OH bridges 329, 330
proline derivatives and bipyridines

331
2D + 2D → 2D interpenetrated 327,

328
2D double-layered network 325
2D ladder-like 332
2D MOF nanosheets 340, 341
2D structures 325
Zn(II) displays 327, 328
Zn-TCPP nanosheets 341

Bi2(mdhbqdc)(ox)2(DMF)4 324
binaphthol (BINOL) 362
binaphthyl-derived ligands 972
binary molecular ferroelectrics 636–637
binodal (3,6)-connected net 336, 337
binuclear half-sandwich metal (Rh or Ir)

molecular clips 12, 14
biphenyl-4,4′-bis[carbonyl-N-(proline)]

(BPBP) 332
biphenyl-3,4’,5-tricarboxylate (bhtc) 415
4,4′-bipy ligand 555, 556
4,4′-bipyridine 346
N,N’-bipyridine-based ligands 313
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bipyridine (bpy) ligands 311
4,4′-bis(imidazol-1-methyl)-biphenyl

(bimb) 305
bisdithiazole (BT) 821
1,2-bis(4-pyridyl)ethane (bpe) 332
1,2-bi-s(4-pyridyl)hydrazine (bphy) ligand

449
bispyridyl-based Schiff base ligand 305
1,4-bis(pyrid-4-yl)benzene (bpb) 312
1,4-bis[2-(4-pyridyl)ethenyl]benzene

(BPEB) 332
bisquaric acid 629
9,9-bis[(S)-2-methylbutyl]-2,7-

bis(4-pyridylethynyl)fluorene
(bmbpyf) 313

bisterpyridine aligands 11
bisthienylethene-based donor 17
bisthienylethene (BET) hexagons 17
tris(bisurea) ligand 41
bitopic triazole 4-(2-pyridinyl)-

1,2,4-triazole 306
[Bmim]4[Sn9Se20] 219
[Bmmim]7[AgSn12Se28] 234
[Bmmim]1.5[detaH]0.5[Ni(deta)2][Sn4Se9]2

226
[Bmmim]6[Mn(deta)2]2[Sn15Se35] 224
[Bmmim]8[Ni2(teta)2(μ-teta)][Sn18Se42]

224
[Bmmim]3[Ni(en)3]2[Sn9Se21]Cl 226
[Bmmim]4[Sn9Se19(Se2)0.9Se0.1] 219
Bolin’s model 169
borates synthesis

inorganic templated borates 112–113
NLO 111
organic templated borates 113
porous aluminoborates (ABOs) 115
TMC-templated 113–115

borogermanates 116–118
boron imidazolate frameworks (BIFs)

444
Borromean rings (BR) 13, 14
bowl-shaped molecules 715–716
breathing action 269
brick-like PBUs 195
brick-wall networks 320, 323

bridging-ligand-substitution reaction 73
μ6-Bridging sulfide ligand (μ6-S) 166
μ2-Bridging sulfido ligand (μ2-S) 164
μ3-Bridging sulfido ligand (μ3-S) 164
μ4-Bridging sulfido ligand (μ4-S) 164
μ5-Bridging sulfido ligand (μ5-S) 164
Brillouin scattering 617
bromanilic acid (H2ba) 632
Bronsted acidity 973
Brown’s equal valence rule 403
Brunauer–Emmett–Teller (BET)

multilayers adsorption isotherms
836–837

theory 834, 836
BTB-bridged cages 58
BTC-bridged cages 58
building unit (BU) 5, 42, 70, 82, 85, 87,

98, 119, 137, 172–175, 178, 189,
195, 283, 284, 286, 306, 350, 392,
393, 396, 407, 426, 427, 438, 440,
441, 443, 469–471, 475, 486, 488,
491, 499, 507, 527, 528, 581, 594,
731, 790, 858, 882, 954, 985

1,4-butanediamine (bda) 205
tert-butoxycarbonyl (Boc) 324
p-tert-butylthiacalix[4]arene (H4TC4A)

411

c
Ca2Ba(CH3CH2COO)6 657
[Ca(CH3)3NCH2COO(H2O)2Cl2] 656,

657
[Ca(CH3NH2CH2COO)3Br2] 656
Ca(CH3NH2CH2COO)3Cl2 654, 655
cadmium-based hybrids 208
cadmium(II) MOFs 302
cage-like Gd38(ClO4)6 cluster 124, 125
calcium zinc nitride (CaZn2N2) 688

p- and n-type dopability 689
stability and crystal structure 690

calixarenes 47, 56, 98, 136, 137, 285, 406
constructed barrel-shaped cages

67–68
macrocycles 98

calix[4]resorcinarene 68
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camphoric acid (H2cam) 346
Ca2Pb(CH3CH2COO)6 658, 659
carbide conducting materials 691

silicon carbide (SiC) 691–692
transition metal carbides 695–697

carbonate NLO materials 588
carbon dioxide capture and utilization

(CCU) technologies 986
tetra(4-carboxybenzene) methane ligand

455
1,1′-bis(4-carboxybenzyl)-4,4′-

bipyridinium 432
carboxylate-based MOFs 418, 726, 727
carboxylate-containing ligands 85
carboxylate ligands 42, 56, 73, 85–88, 98,

123, 126, 127, 131, 137, 321,
343–347, 350, 376, 377, 412, 446,
455, 456, 808, 977

carboxylate linkers
ditopic carboxylate ligands 343–347
hexatopic or octatopic carboxylate

351–353
tetratopic 350–351
tritopic 347–350

carboxylate supported POTis 85
2,4-bis(4-carboxyphenylamino)-6-

bis(carboxymethyl)amino-
1,3,5-triazine) 317

4-(4-carboxyphenylamino)-3,5-
dinitrobenzoic acid 431

1,3,5-tris[4-(carboxyphenyl)oxamethyl]-
2,4,6-trimethylbenzene (TBDC)
438

(C4AS)2Ag3(μ-2,2′-bpy)2(2,2′-bpy)2
285

Ca2Sr(CH3CH2COO)6 657, 658
C4AS-trisilver block 285
Catalan networks 335, 427
catalytic active transition metal centers

961
catechol 85, 363, 364, 391, 405, 410,

741–747
catecholates (CATs) 412
cationic M2L4 cage 35
[Cd(abt)2(ClO4)2]⋅H2O 555

[Cd(bppd)(NO3)2(CH3OH)2⋅Cd2(bppd)3
(NO3)4]⋅(4(HCCl3)⋅2H2O)n 307

Cd(4-btapa)2(NO3)2⋅6H2O⋅2DMFn 357
[Cd(3,3′-DPA)(NO3)2(H2O)2]n 289
[Cd(envp)2(ClO4)2]⋅11EtOH⋅6H2O 301
Cd4GeS6 520–521
Cd(imb)(pda)] 304
[Cd2(nbpy4)3(NO3)4], metal centers

308
[Cd2((R)-Hdmpa)2((S)-Hdmpa)2(dpe)3]n

306
cds (= CdSO4) Topological Network

440–441
Cd2(TCNQ)3.5(H2O)2 741
[Cd(BCbpy)(bpdc)0.5X]⋅7H2O 319
Ce4(H2TTS)4 tetrahedron 44
central pyridine unit 25
centrosymmetric (CS) 5, 41, 117, 127,

204, 218, 228, 230, 231, 237, 242,
249, 250, 337, 465, 618, 641, 651

cerium-based neutral molecular
tetrahedron 44

chain breakage-reunion process 186
Δ-chain lattice 819–821
chalcogenide coordination polymers

189
chalcogenidoantimonates

crystallographic data for 238–240
group 12(II) ions and antimony(III)

236–245
group 13(III) ions and antimony(III)

Ga–Sb–S compounds 246–248
In–Sb–Q (Q = S, Se) compounds

248–254
SBUs and TBUs 246

group 14(IV) ions and antimony(III)
Ge–SbS compounds 254–259
Sn–Sb–S compounds 259–260

thioantimonates 235
chalcogenidoantimonates(III) 196, 249,

267
chalcogenidometalate 4, 198, 209, 212,

218, 236–246, 254–260, 267–269,
271, 273–276, 391, 398–403, 421

chalcogenidometalate-based clusters 4
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chalcogenidometalate superlattices
alkali metals or transition/lanthanide

metal complexes 398
amine-based solvothermal reaction

401–402
anion insertion 404
hydrothermal/solvothermal conditions

398, 399
ionothermal approach or surfactants

398
ionothermal synthesis 403
metal complexes 400–401
mimicking zeolites 401
mixing metals for valance–balance

398–399
organic quaternary ammonium or

phosphonium cations 398
organic superbases 400
phase transformation 404
postsynthetic insertion of heterometals

404
pyridines/imidazoles linkage 404
reaction parameters 404
surface-capping ligands 399
surfactants 403
synthetic and design approaches 398

chalcogenidostannate
Ag+ heterometallic

chalcogenidostannates 228
crystalline selenidostannates 222
crystallographic data 220, 221
ILs 219
1D-[Bmmim]2[Sn3Se7] 223
In8Sn8Se34-T2,2 227
SDAs 224
SnS5 trigonal bipyramids 219
3D frameworks 225
2D-[Bmmim]7[AgSn12Se28] 226

Chan–Kim–Rees (CKR) 169
charge-neutral mixed-valence

cerium(III/IV) clusters 126
charge transfer (CT) mechanism 630
1,4-C6H4(CH(OH)(PO3H2))2 375
chelate side-chain auxiliary ligands

292

chemical affinity quantum sieving
(CAQS) 931, 934–937

chemical synthetic methods 197
chemical vs. physical adsorption 834
chiral NH-functionalized cyclic structures

14
chloranilic acid 632
chloroacetic acid 124
[(CH3)4N]CdBr3 642, 643
(C4H10N)CdCl3 641
[CH3NH3]2Ag4SnIV2SnIIS8 229, 230
[CH3NH3]6Ag12Sn6S21 221, 228, 229, 232
[(CH3)2NH2][Al(H2O)6](SO4)2 659–661
[CH3NH3]5Bi2Br11 646
[CH3NH3]5Bi2Cl11 646
[(CH3)2NH2]2[CoCl4] 638
[C2H5NH3]2[CuCl4] 639
[(CH3)2NH2]3[CuCl4]Cl 638, 639
[CH3NH3]4Ga4SbS9S0.28O0.72H 274
[CH3NH3]2[H3O]Ag5Sn4Se12⋅EtOH 231
[(CH3)2NH2][M(HCOO)]3 651, 652
[C2H5NH3]2[MCl4] 640
[CH3NH3][M(H2O)6](SO4)2⋅6H2O 661
[(CH3)2NH2]3Sb2Cl9 643–645
[CH3NH3]2[ZnCl4] 639
choline-binding protein ChoX 36
chondroitin-4-sulfate (Chs) 32
[(CH3)4P][HgCl3] 643
C3 hydrocarbons separation

C3H6 914
HKUST-1 MOF 913
KAUST-7 914
M-MOF-74 914
open door effect 914
SIFSIX materials 916
UTSA performance 917
UV-vis spectra 913

circular dichroism (CD) spectroscopy
36, 979

Clausius–Clapeyron equation 863, 926
(ClCs6)[RE21Q34] 515
cluster-surface analogy 163
Cn-alkylpyrogallol[4]arenes 406
[C(NH2)3][Al(H2O)6](SO4)2 658, 659
[C(NH2)3][Al(H2O)6](SO4)2 (GASH) 658
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[C(NH2)3][M(H2O)6](XO4)2 658
CO2-adsorption isotherms 890
Co(II) and flexible tricarboxylate ligand

330
cobalt-based catalytic sites 44
CO2 capture and separation

functionalization of ligands 893
hydroxide anion 891
monodentated hydroxide 892
open metal sites 883
polar functional groups 885
pore size and function control 895
spectroscopic, diffraction and

computational experiments 890
cocrystals 716

donor–acceptor (D–A)
properties of 716–717
structural modes 717

1 : 1 mixed-stack 717–719
P1T1 and P3T1 721
1 : 1 segregated-stack 719–721

(Co(ebic)2)⋅H2O)n 288
[Co(1,4-bis(4-pyridyl)butadiyne)

(NO3)2(H2O)2⋅2H2O]n 284
CO2-induced thermoresponsive behaviour

34
[Co(en)3]3(en)[In6Sb6S21]⋅H2O 253
CO2 isotherms 899
[Co2(6-mna)2]⋅3H2O (CUK-2) 365
[Co2(nbpy4)3(NO3)4] solvents 308
conducting layered organic-inorganic

perovskites 761
conductive materials 6, 7, 669–770
4-connected 2D topology 432, 433
(3,6)-connected kgd layer 436, 437
3-connected second building units (SBUs)

47
5-connected three-dimensional networks

449
(3,4)-connected three-dimensional

topological network 448
8-connected three-dimensional

topological network 451, 452
(3,6)-connected three-dimensional

topological networks 453–455

(4,8)-connected three-dimensional
topological networks 455, 456

12-connected three-dimensional
topological networks 456, 457

(3,4)-connected topological network 434
3-connected topology 431, 432
3,4-connected topology 433
(3,6)-connected topology 436
4-connected topology network 433
consecutive condensation reaction 26
constructive reactivity 164, 165
controlled hydrolysis 119, 133
conventional MOFs 647
cooperative behavior influence

of crystal packing 790
of molecular structure 789, 790

cooperative spin-crossover, coordination
polymers 790, 791

coordinated water 49, 121, 289, 326, 330,
338, 349, 374, 888, 929, 954

coordination bonds 32, 38, 61, 200, 236,
283, 338, 410, 411, 419, 450, 726,
788–790, 861, 903, 953, 954

coordination chemistry 40–42, 92, 122,
168, 276, 373, 414, 425

coordination-driven self-assembly 9, 12,
17, 19, 20, 27, 28, 32, 34, 50, 391,
421

coordinatively unsaturated metal sites
(CUMs) 954

[Co3(2,4-pdc)2(μ3-OH)2]⋅9H2O(CUK-1)
365

copper(II) benzenehexathiolate
coordination polymer (Cu-BHT)
710

copper ions 91, 336
copper–pseudohalide components 38
copper sulfides (Cu2–xS) 701

bandgap energy of 701
copper(I) thiolates 178
CO2-promoted hydrogel formation 34
CO2-responsiveness 34
corner-to-corner packing 47
CO2-triggered morphology transition 34
coumarin 20, 90
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counter-anion 10, 17, 71, 123, 179, 932
CPM-132 ([(TPyP-Zn)2F2Zn2(SiF6)]n

373
Cp*Rh-based dynamic conformational

binuclear building block 13
[Cr7S8Cl2(NH3)14.5(H2O)1.5]Cl3⋅H2O 218
crystal field method 796
crystalline conductive materials 6
crystalline group 11–15 metal

chalcogenides 195, 196
crystalline metal sulfides 273
crystalline solid solutions 722, 723
crystallization chemistry 426–430
crystal packing 1, 76, 147, 330–332, 339,

501, 507, 594, 716, 721, 786–788,
790

crystal structure
BaCuFSe of 681
(BdA)Pb2I6 of 768
(BdA)PbI4 of 768
(C4H9NH3)2–(CH3NH3)2Pb3Br10 of

767
LaCuOSe of 681
(MV)2 [Pb7Br18]n of 759
Pt2(n-PrCS2)4I 751
[Rh2(acam)4Br] 753
[Rh2(acam)4Cl]n⋅7nH2O 753
SrCu2O2 of 681

crystal structure database (CSD) 425
CsAg5Te3 513
CsBCO3F 588
(Cs6Cl)2Cs5[Ga15Ge9Se48] 470–471
(Cs6Cl)6Cs3[Ga53Se96] 486–487
CsCu5S3 527–528
Cs3Cu20Te13 499–500
Cs2Ge3M6Te14 523–524
CsLnCdTe3 486
Cs2[Mn2Ga3S7Cl] 487–488
CsMnInTe3 491–493
CsPbCO3F 589
CsRE2Ag3Te5 496–497
Cs[RE9Cd4Se18] 498–499
Cs2[RE8InS14] 521–522
Cs[RE9Mn4Se18] 497–498

CS space group 466, 469–472, 475, 477,
478, 480, 482, 484–486, 491, 494,
496, 497, 499, 507–511, 513, 516,
523, 524, 584, 590

C3 symmetric trisbis(urea) ligand 42
cubane clusters 167, 170–172, 179, 190,

191
cubane-like heterometallic sulfide clusters

175
Cu+-based p-type TCOs

electrical properties of 682
cubes, metallacages 53
Cu-BHT film 746, 747
cubic lattice system 670
Cu-bipy chains 306
[Cu(bipy)]2[HPMo12O40] 306
[Cu(4,4′-bpy)2(H2O)][Cu(2-pySO3)3]

(NO3)⋅H2O 311
Cu3(btb)2(H2O)3⋅(DMF)9(H2O)2

(MOF-14) 348
Cu3(BTC)2

HKUST-1 729
thin film 730

Cu-CAT-1 single crystal 742, 743
cucurbit[6]uril-based pseudorotaxanes

321
[Cu(dbpyf)2(NO3)2] 313
[Cu3(ddbbe)4(DMF)6(H2O)3(ClO4)]

[ClO4]5⋅10DMF⋅10EtOH⋅7H2O
308

Cu+ 3d10 orbitals 679, 680
[Cu(dpa)2(SiF6)]n (SIFSIX-2-Cu) 372
[Cu(dpds)2(H2O)⋅2NO3⋅3H2O]n 300
Cu-dsoa 376, 377
[Cu(hfac)2(3,3′-DPA)1.5(NO3)2]n 289
[CuIC(C5H4CN)4]n

n+ 430
[Cu4I4(dabco)2]n (COZ-1; dabco =

1,4-diazabicyclo-[2.2.2]octane)
358

Cu2(imidazole)3 447
[Cu5(N3)10(bzp)2]n 301
[Cu4(N3)8(CH3CN)3(bzp)2]n 301
[Cu(ptz)]n (Hptz =

3,5-dipropyl-1,2,4-triazole) 441
([Cu6(pybz)8(OH)2]⋅I5–⋅I7–)n 327
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[Cu(Pz)]3 and [Cu2(Bpz)]n 11
Curie–Weiss law 603, 611, 630, 641, 646,

649, 653, 654, 660, 815
Cu-salen enantiopure ligand 941
Cu1.94S–CuS heterojunction 702–703
CuTEI cage 65
[Cu3(TMA)2(H2O)3]n 414
cyanide (CN) 732–735
cyclobutane products 12
cyclodextrin (CD) 946
1,2-cyclohexanediamine 360
cyclohexyl groups 15
cyclopentadienyl ligands 140, 142
cycloreversion 36
cylinder-like molecules 713–715

d
D2 adsorption 931, 932, 934
D-[Cu4[N(CN)2]2(hmp)4(CH3COO)2⋅

CH3CN]∞ 296
ddbbe = (R)-6,6′-dichloro-2,2′-diethoxy-

1,1′-binaphthyl-4,4′-
bis(p-ethynylpyridine) 308

defects
definition 843
effect on adsorption 844–852
types of 843–844

delafossite AgCrO2 TCOs 684
dendronized organoplatinum(II)

metallacyclic polymers 28
dendronized polymers (DPs) 28
dendronized rhomboidal organoplatinum

(II) metallacyclic polymers 28
density function theoretical (DFT) 36,

41, 95, 262, 536, 554, 556, 585, 728,
743, 808, 818, 852, 904, 908, 912,
928, 936

density of coordination sites (DOCS) 25,
27

deprotonation 364, 415, 419, 632
Devonshire theory 606
D-histidine 941
2,6-di(2-naphthyl)anthracene (2,6-DNA)

711
dia topological network 440

diazabicyclo[2.2.2]octane (dabco) salts
629

di(bromomethyl)benzene derivatives
49

N,N’-dibenzyl-4,4′-di(4-pyridyl)butadiene
552

4,4′-dicarboxybiphenyl sulfone (H2dbsf)
297

3,3’,5,5′-tetra(3,5-dicarboxyphenyl)-4,4′-
dimethoxy-biphenyl) 352

2,5-bis(3,5-dicarboxyphenyl)
methylpyridium 977

2,5-bis(3,5-dicarboxyphenyl)pyridine
977

6,13-dichloropentacene (DCP) 713
dielectric constant 611, 616–617, 621,

627, 629–631, 633–636, 638–639,
642–646, 648–655, 657–660,
779–780

1,2-di(4-pyridyl)ethane 346
7-(diethylamino)-coumarin (donor)

decorated dipyridyl ligand 19
9,9-diethyl-2,7-bis(4-pyridylethynyl)

fluorene (dbpyf) 313
diethylformamide (DEF) 187, 310, 315,

316, 319, 348, 352, 358, 359, 419
differential scanning calorimetry (DSC)

611, 612, 639–641
diffuse reflectance spectra for

iron-ruthenium analogue 734,
735

1,6-dihydro-2-methyl-6-oxo-(3,4′-
bipyridine)-5-carbonitrile 299

1,2-dihydroxybenzene 741
6,11-dihydroxy-5,12-naphthacenedione

12
2,3-dihyroquinazolinones 50
diiridium precursor 13
β-diketoalkane 629
dimerization 36, 63, 179, 739, 821
dimetallic clips constructed barrel-shaped

cages 68, 70
di(1H-naphtho[2,3-d]imidazol-

1-yl)methane (L) 10
dimethoxyphenyl substituents 25
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N,N-dimethylaminoethyl methacrylate
(DMAEMA) 34

5,5′-dimethyl-2,2′-bipyridine 633
N,N’-dimethyl-4,4′-bipyridinium 552
N,N’-dimethylethylenediamine 890
N,N’-dimethylformamide (DMF) 231,

395, 444, 861, 989
3,5-dimethylpyrazole 12
dimethylpyridine-2,6-dicarboxylate 50
1,6-bis(2,4-dinitrophenoxy)-2,4-hexadiyne

626
dinuclear cluster 167, 171, 172
dinuclear metal-carbene organometallic

clips 12
dinuclear metallamacrocycles 10
dinuclear thiomolybdates and

thiotungstates 175–178
dinuclear triple-stranded europium

helicate 36
N, N’-dioxide-4,4′-bipyridine ligands 431
dip-coating methods 706, 707
2,6-diphenylanthracene (2,6-DPA) 711
2,2-diphenylbenzopyran (DP) 313
diphenyldipyrrolopyridine

(DP-P2P)-naphthalenediimide
cocrystals 720

bis(diphenylphosphino)ferrocene 408
bis(diphenylphosphino)methane) PtM

535
bis(diphenyl-phosphinomethyl)

phenylphosphine 535
diplatinum (II) acceptors 17, 18
dipole orientation 616
diprotonated 2,6-bis(4-pyridyl

methylidene) cyclohexanone 552
2,2′-dipyridyl 128
4,4′-dipyridylacetylene (dpa) 372
diquat (N,N’-ethylene-2,2′-bipyridinium)

552
dirhodium precursor 13
discrete calixarene-based coordination

cages 56
discrete chalcogenido Tn clusters

209–216
discrete clusters-based compounds 214

discrete metal-organic
metallasupramolecular structures
3

discrete organoplatinum(II) metallacycles
15, 16, 34

discrete Tn (T3 to T5) chalcogenides 216
disk-like molecules 713–715
disk-shape ligand 54
disodium-2,2′-disulfonate-4,4′-

oxydibenzoic acid (Na2H2dsoa)
376

dispersion-corrected density functional
theory 928

displacive 610, 614, 615, 627, 634
displex (closed-cycle refrigeration) system

763
distyrylbenzene-based CT cocrystal 719
N, N’-disubstituted-bipyridinium salts

551
disulfido ligand 164, 167
4,4′-disulfo-2,2′-bipyridine-N,N’-dioxide

(dsbpdo) 376
ditopic bridging ligand 71
ditopic carboxylate ligands

4,4′-bipyridine 346
camphoric acid (H2cam) 346
IRMOFs 343, 344
M-O-C metal clusters 343
terephthalate (bdc) 343–347
tetraanoinc 345

ditrigon structures 22
divalent Ca(DMSO)6

2+ cation 186
DMAEMA 34
dodecahedron 3, 61–65, 73, 376, 405,

407, 512, 513
dodecanuclear cage-like Mo-Cu(Ag)-S

clusters 166
domain motion 624–626, 662
domain wall 621–626, 630, 649
donor-acceptor (D-A) cocrystals 716

properties of 716–717
structural modes 716–717

donor-acceptor-donor stacking 25
donor-acceptor π⋅⋅⋅π stacking interactions

50
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donor-type hydrogen bonds 54
doping mechanism 671, 672
doping of silicon carbide (SiC) 685,

691–696, 703
organic conductor crystals 707–708

double chains, MOF 234, 284, 300–304,
327, 497

doxorubicin (DOX) prodrug 573, 574
[dpaH]5[In5Sb6S19]⋅1.45H2O 253
dpe = 1,2-di(4-pyridyl)ethylene) 306
DPTTA-fullerene cocrystals 721
DPTTA-TCNQ cocrystals 718
drop-casting method 706, 707, 713,

719–721
DPTTA-TCNQ cocrystals 718

Drude-like high-reflectance band
630

dual nets 430
Dubinin–Radushkevich method 849,

850
Dubinin–Radushkevich surface 376
Dy26 cores 132
[Dy(H2O)4Q[5]](C6H6O2)(NO3)3⋅7H2O

291

e
EDTA 568, 569
EFISH technique 564
electrical conductivity

(MV)2[Pb7Br18]n 758, 760
[Pt2 (n-pentylCS2)4I] crystals 751

electrically conductive materials 669,
673

electrical properties of Cu+-based p-type
TCOs 682

electrical resistivity
CH3NH3PbI3 756
CH3NH3SnI3 762, 763
(CH3NH3)1-x(NH2CH=NH2)xSnI3

757
displex (closed-cycle refrigeration)

system 763
SnI4-doped (PEA)2SnI4 crystals 764

electroluminescence (EL)
d8-d10 heteronuclear complexes

tetraphosphine-supported PtAg2

acetylide cluster complexes 545,
546

triphosphine-supported Pt-M
heteronuclear complexes 541–544

d10-d10 heteronuclear complexes
548–549

definition 532–533
OLEDs 532–533, 548–549
photoluminescence of d8/d10

heteronuclear metal complexes
533–534

electroluminescent materials 5, 531–551
electronic conduction mechanism 670
18-electron M2L3-typed cylinders 14
16-electron M2L2-type metallacycles 14
electron structures

of 2D C4H9NH3PbI4 crystals 765
of 3D CH3NH3PbI3 crystals 765

electron-transfer photochromic
compounds 557–559
processes 564

electron-transfer photochromism 555,
556, 564

elemental conducting materials
semiconductors 670–672
structure and property 672–673

elevatorplatform 264, 265
embonic acid (H4L) 44, 406
[Emim]2[Sn2As2S4(S2)2Br2.43Cl1.56] 218
S-enantiomers 941
enantiomer separation 941, 946
enantiopure D

and g-MOCs-16 cages 63
and gPd6(RuL3)8 cages 62

enantiopure ligands 50, 371, 941, 944
enantiopure proline 396, 397
enantiopure pyrene-functionalized C2

symmetrical bis(tridentate) ligands
36

enantioselective separation
chiral MOFs

in GC 945–949
in HPLC 943–945

MOFs 939–949
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enantioselective separation (contd.)
naproxen 943
SPE and solutions 940–943

enantioselective sulfoxide adsorption
941

energy transfer (ET) 4, 19, 20, 39, 534,
555, 556, 563

Er60 complex 130, 131
ethylammonium layers 639
ethylenediamine 107, 109, 116, 182, 183,

240, 253, 306, 361, 395, 410, 749,
798, 810, 890

[Eu(dsbpdo)3(H2O)2]3– 376
europium 36, 38, 269, 410
Eu/Tb mixed tetrahedron 39–40

f
face-to-face π–π interactions 13
Fe(bpb)2(NCS)2 312
[Fe(1,10-phenanthroline)3]2+ controls

400
Fe(NCS)2⋅[Fe(bpb)2(NCS)2]⋅2.5 H2O 312
Fermi energy 677, 681, 757, 763
ferrimagnets 809
ferroelectric domain 625, 663
ferroelectricity 601, 602, 605, 609, 610,

615, 617, 621–623, 627, 630, 631,
634–639, 641, 643–647, 653, 654,
662, 663

ferroelectric phase transition 606,
611–612

ferroelectric properties 6
characterization of

dielectric and dielectric switch
616–617

domain motion 624–626
NLO and NLO switch 617–618
polarization switching 621–623
pyroelectric effect 619

classification of 614–616
MOFs 647
molecular 626–662
structural phase transitions

dielectric constant 611
DSC 611, 612

microscopic theory 609–611
P-E hysteresis loop 611–614
solid-state substances 601
thermodynamic theory 602–609

symmetry breaking 614
ferromagnets 806–811
Fe4 [Ru (CN)6]3⋅18H2O 734
field effect transistors (FETs) 342, 681,

704, 711
fine-tuning conformational motion 10
fixed-bed adsorption process 896
FJI-H14 ([Cu(BTTA)H2O]n⋅6nH2O) 365,

448
FJSM-SnS 222, 271–274
flexible bis(imidazole) ligands 293
flexible polydentate bridging

dithiocarbamate ligands 74
fluorescence-resonance energy transfer

(FRET) 19, 20
4-formylimidazole 61
Forster energy transfer efficiency (FRET)

19, 20
Frechet-type dendrons 28
Friedel–Crafts benzylation reaction of

benzene 959
Friedel–Crafts reaction 973
frustrated magnets, ground states of

815–816
functionalized linkers 893, 959–963

organic 893
functional substances 1, 2
function-directed structural design 1

g
gadolinium-based metal-organic

octahedron 55
gallium thioantimonates 247, 275
GaN

carbon doping 687
2D structure 687
n-type doping 686

gas adsorption material defects 842–852
gas adsorption theory 834
Ga-Sb-S compounds 246–248
GaS 2D photodetector 701
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GaS nanosheets 701, 702
GaSnS-1 274, 275
gas sorption isotherms, MOFs for

with cage structures 841
with channels 840–841

gas uptake properties MOFs of 7
gate-opening effect 901
geometric frustration 814

evaluation of 815
magnetic 814, 815

germanium (Ge) 671
cubic lattice system 670
diamond lattice structure 671
electrically conducting behavior 671
unit cell 671

germinates 116–118
GeSb2S7 cluster 255
Ge-Sb-S compound 254, 255, 259, 269,

274
[GeSb2S6]n

2n– 256
Ge/Si hetero island-chain nanowires

(hiNWs) 673, 674
giant nested supramolecules 26
Gibbs free energy 564, 602, 604, 833, 834
glamorous enzyme-like reactivity 54
Glauber model 803
S-glutamic acids 941
glycine-containing compounds 654
[G3]-metallodendrimer 28
Goldberg MOPs 396
Goldberg polyhedra 409–410
Goldschmidt’s Tolerance Factor concept

755
Gram-positive bacteria MRSA 26
grand-canonical Monte Carlo (GCMC)

simulations 902, 913, 923, 946
grazing incidence X-ray diffraction

(GI-XRD) structure 637
group 11(I) metal ions 196
group 12(II) Hg2+ ion 196
group 12(II) ions and antimony(III)

236–245
group 12(II) metal chalcogenides 196
group 13 metal ion indium(III) 212
group III nitrides 683, 684

group IV nitrides 685
group V nitrides 685
group VI nitrides 685
guest-free supramolecular framework

136
guest-induced interactions 13
guest molecules effect, on MOFs 873
gyroidal MOFs 54

h
half-sandwich iridium/rhodium 12
halogen atoms 13, 712, 722
halogens 740, 747–752
hard and soft acids and bases principle

(HSAB) 123
hazardous metal ions 4, 283
hazardous non-actinide isotopes 269
[H2[Cu(en)2H2O]8[Cu(en)2]3

[(α-SiW11O39)Ce(H2O)(η2,m-1,1)-
CH3COO]4]⋅22H2O (en =
1,2-ethylenediamine) 306

[H2dbco][Cu(H2O)6](SeO4)2 662
[H2dbco][Cu(X2O)6](SeO4)2 661
[H-55dmbp][Hca] 635
[H-55dmbp][Hia] 635
H2dmpa = 6,6′-dimethyl-1,1′-biphenyl-

2,2′-dicarboxylic acid 306
head-to-head (HH) isomers 11
helicates 3, 35–38, 81
heparin 32
heptaniobate 396, 397
herringbone networks 319–325
herringbone packing linear-shaped

molecule 711–713
heteroacenes 711
N-heterocyclic aromatic ligand 557
N-heterocyclic linkers

imidazolates 353
pyridine 357–358

heteroleptic structure 25
heterometallic coordination cages 62
heterometallic coordination octahedrons

55
heterometallic 3d-4f clusters 142–149
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heterometallic Mo-Fe-S cubane-like
clusters 170

heterometallic strategy 884
hexacarboxylate linkers 417, 895
hexadecahedrons 3, 65–67
hexadentate phosphonate 375
hexagonal metallacycles 14, 17–18, 32,

34
2,3,6,7,10,11-hexaiminotriphenylene-

semiquinonate (HITP) 341, 342
hexameric metallacyclic complex 15
n-hexane 917–920
1,6-hexanediamine (hda) 205
hexatopic carboxylate linkers

351–353
HgSb2Q5-I 242, 243
HgSb2Q5-II 242, 243
HgSb2Q5-III 242
HgSbQ3-I 243
HgSbQ3-II 243
HgSbQ3-III 243
HgSbQ3-IV 245
HHTP linkers 741, 742
highly oriented pyrolytic graphite

(HOPG) 25
high-nuclearity cupric-niobite clusters

393
high-nuclearity lanthanide clusters

123
calixarenes 136–138
chalcogen elements 139
N-donor ligands 127–129
N,O-donor ligands 129–136
O-donor ligands 123–127
polychalcogen species 140

high-power laser 617
high sublimation temperature 691
high temperature phase (HTP) 491, 492,

616, 641, 656
1,3-di(1H-imidazol-4-yl)benzene (imb)

303
HKUST-1 114, 348, 374, 414, 729, 842,

858–859, 902, 913–914, 919,
921–924, 931, 941

2H-MoS2 crystal structure 701

homo and heteroligand poly NHC metal
assemblies 50

homochiral 21
auxiliary ligands 292
1D-helical coordination polymer 292

honeycomb networks 319, 320
host-guest charge-transfer systems 47,

49
host-guest chemistry 9, 35, 41, 50, 77,

405
host-guest Coulombian interaction 400
host-guest interactions 54
H2pidc–anions 288
HP-MOFs, synthesis of 852, 853
HPrz+-based compounds 558
2-(4H-pyrazol-3-yl)pyridine 68
H2pzdc (H2pzdc =

pyrazine-2,3-dicarboxylic acid)
293

H3tri (2-(hydroxymethyl)-2-(pyridin-
4-yl)-1,3-propanediol) 379

bis(1H-1,2,3-triazolo-[4,5-b],[4,5-i])
dibenzo[1,4]dioxin (H2-BTDD)
936

Hund’s Rule 794
hyaluronic acid (HA) 32
hybrid zeolitic imidazolate frameworks

(HZIFs) 355, 414, 444, 956–958
hydrocarbons separation

acetylene and ethylene isolation 909
adsorption separation 900
C2H6 and C2H4 mixtures 906
C2H2 binding site 911
chemical productions 900
China’s energy-saving and low-carbon

economy 900
Fe-MOF-74 902
frozen distillation 900
gate-opening effect 901
host-guest fittings and interactions

904–905
kinetic and thermodynamic processes

900
metalloenzymes and synthetic

compounds 906
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mixed metal-organic frameworks
(M’MOF) materials 909, 910

M-MOF-74 series 902
UTSA-100 909

hydrodesulfurization process (HDS) 163
hydrogenated/fluorinated SiC (H/F-SiC)

heterobilayer 695, 696
hydrogen-bonded frameworks (HOF) 58
hydrogen-bonded ionic compounds 647
hydrogen-bonding interactions 10, 35,

36, 44, 207, 296, 299, 304, 340, 631,
639, 889, 904, 991

hydrogen isotopes
chemical affinity quantum sieving

934–937
kinetic quantum sieving 931–934
special quantum sieving 937–939

1-hydroxyl-2-(3-pyridyl)ethylidene-1,1-
diphosphonic acid 374

2-(((2-hydroxy-3-methoxyphenyl)
methylene)amino)-2-
(hydroxymethyl)-1,3-propa-nediol
135

1,1,1-tris-(hydroxymethyl)ethane 126
4-(2-hydroxy-1-naphthyl)-1,2-

napthoquinones 63
hydroxyphenalenone 629

i
ideal adsorbed solution theory (IAST)

selectivity 884, 894–896,
902, 908, 910, 912, 915, 928,
932–933, 935

III–VI semiconductors 701
II–VI based inorganic–organic hybrid

compounds
crystallinity, colour and habit 207
crystallographic data for 201–202
crystal structures of 200, 203
di-and mono-amine molecules 199
mono-and di-amine molecules 208
nanostructures 199
optimal range of 208

imidazolates based MOFs 353–355
imidazole ligand 62, 354

imidazolium-based ionic liquids 222,
283

2,5-bis(4′-(imidazol-1-yl)benzyl)-3,4-
diaza-2,4-hexadiene (ImBNN)
312

2-(imidazol-1-yl)-terephthalic acid
(Im-H2BDC) 986

iminodiacetic acid (H2IDA) 143–144
incipient-wetness impregnation method

965
inelastic neutron scattering analysis (INS)

936
infinite polymeric frameworks 953
inorganic chalcogenides

0D to MD 467–468
mixed-dimensional (MD) framework

CsCu5S3 527
Ln3M0.5(Ge0.5/M0.5)S7 526, 527

nanoclusters 212
one-dimensional (1D) chain

chalcogenides
Ba4Ga2S8 475
Ba8Ga2Sn7Se18 483–484
Ba10Ga2Sn9Se22 484
BaGeOSe2 480–482
Ba4In2S8 475
Ba5In4Te4S7 482–483
Ba8Zn4Ga2S15 479, 480
La4InSbS9 477, 478
Ln4GaSbS9 475–477

three-dimensional (3D) framework
A-II4-III5-Q12 500–501
A-III-Sn2-Se6 type 501
AxRE2Cu6-xTe6 495–496
Ba3AGa5Se10Cl2 502–503
BaAg2GeS4 517–519
BaAg2SnS4 517–519
Ba5Cu8In2S12 513–514
Ba6Li2CdSn4S16 504
Ba-Li2-IV-Q2 type 512, 513
Ba-Na2-IV-Q4 type 511
Ba6Zn7Ga2S16 506–507
Cd4GeS6 520–521
CsAg5Te3 513
Cs3Cu20Te13 499–500
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inorganic chalcogenides (contd.)
Cs2Ge3M6Te14 523–524
(ClCs6)[RE21Q34] 515
Cs[Lu7Q11] 515–516
CsRE2Ag3Te5 496–497
Cs[RE9Cd4Se18] 498–499
Cs2[RE8InS14] 521–522
Cs[RE9Mn4Se18] 497–498
La2CuSbS5 504–506
Lu5GaS9 516–517
NaGaIn2Se5 507–508
Na2Ga2MQ6 524, 525
Na7IISb5S12 522–523
NaIn3Se5 507–508
Na2In4SSe6 507–508
Na2ZnGe2S6 510–511
PbGa2MSe6 508–509
PbMnIn2S5 494–495
RbRE2Ag3Te5 496–497
SnGa4Q7 509–510
Sn2Ga2S5 525–526
Sr5ZnGa6S15 519–520
Yb6Ga4S15 516–517

two-dimensional (2D) layer
A2Ge4Se10 490
Ba2Cr4GeSe10 489
Ba4F4CrGa2S6 493–494
Ba4F4MnGa2S6 493–494
Ba4F4XGa2S6 493
(Cs6Cl)6Cs3[Ga53Se96] 486–487
CsLnCdTe3 486
Cs2[Mn2Ga3S7Cl] 487–488
CsMnInTe3 491–492
La4FeSb2S10 484–485
Ln2Mn3Sb4S12 485–486
Na6Zn3III2Q9 490–491
RECuTe2 491

zero-dimensional (0D) cluster 466
inorganic conducting materials 670, 704
inorganic conductive materials 6,

669–704
inorganic elemental semiconductors

670
inorganic ligands bridged POTis 88, 89
inorganic metal chalcogenides 196–197

inorganic/organic crystalline conductors
6

inorganic–organic hybrid conductive
materials 6, 669

inorganic–organic hybrid frameworks
397

inorganic–organic hybrid metal
chalcogenides

optical and electric properties
261–263

photocatalytic property
ion-exchange property 269–275
photocatalytic hydrogen production

265–267
photodegradation of organic dye

molecules 267–268
thermal expansion behavior 263–264

inorganic–organic hybrid TMSPs
hybrid TMSPs via synergistic effect

109
organic frameworks 109
polyoxotantalates (POTas) 109
via same lacunary 107–108
supramolecular POTs-templated MOFs

109
via synergistic effect 109

inorganic oxide ferroelectrics 614
inorganic templated borates 112–113
inorganic ternary metal nitrides 690, 693
In-Sb-Q (Q = S, Se) compounds 248–254
[In4SbS9SH]n

4n– 253
interconvertible metallarectangles 13, 14
interfacial electron transfer (IET) 89
interlocked Borromean rings (6a-BRs)

complexes 13, 14, 431
interlocked quintuple-helices 299
interlocking 1D ladders 309
intermolecular decomposition 962
intermolecular steric contacts 786–788
interpenetrated microporous MOF 895
iodo-functionalized hexamolybdates 395
1,3,5-tris(4′-iodophenyl)ethynylbenzene

407
ion-exchange chalcogenidometalates

269
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ion-exchange property 269–275
ionic-liquid assisted precursor method

213
ionic liquids (ILs) 84, 209
ionic or covalent bonding modes 2
ionothermal synthesis 88, 198, 209, 276,

403
ionothermal techniques 209
iridium(III) complexes 532, 539, 549
iron-molybdenum cofactor (FeMoco)

crystallographic structure of 168
double cubane cluster 167
electron transfer pathway 168
[MoFe3S3C] fragment of 173
in nitrogenases 167
single cubanes 172
spectroscopic and structural analysis

168
structure of 168

irregular metallacycles 20–22
isolated molecules 816–819
5-(isonicotinamido) isophthalate (inaip)

365
isonicotinic acid (HIN) 131, 132, 377,

378, 905
isoreticular MOFs (IRMOFs) 343, 344,

346, 348, 412, 855, 861, 862
isosteric heat of adsorption 863, 864
isostructural chalcogenidometalate

compounds 212
isostructural two-dimensional (2-D)

fishnet-type network compounds
739–740

j
Jahn–Teller distortion 783, 784, 887
Jahn–Teller effect 793

k
kagomé dual (kgd) topology 436
kagomé lattice 821
Keggin-type [BW12O40]5- anions 397
Keggin-type [PMo12O40]3- 306
Keggin-type polyaluminum cations 121
KH2PO4 (KDP) family 627

kinetically closed pores 65
kinetic quantum sieving method 931,

934
Kolmogorov–Avrami crystal theory 623
4K polyhedral linkers 889

l
LaCuOS transparent p-type material 681
La2CuSbS5 504–506
La/Cu/S slabs 506
ladder-like chains 294, 304–309
La-doped BaSnO3 678
La4FeSb2S10 484, 485
La4InSbS9 477, 478
Landau phase transition theory 606–607
Langmuir–Blodgett (LB)-based thin film

777
Langmuir–Freundlich methods 926
Langmuir monolayer adsorption

isotherms 835–836
lanthanide

heterometallic 3d-4f clusters 142–149
high-nuclearity 123–140

calixarenes 136–138
chalcogen elements 139, 140
O-donor ligands 123–127
polychalcogen species 140

monometallic lanthanide based
single-molecule magnets
140–142

SMMs 122
lanthanide-based single-molecule

magnets (Ln-SMMs) 122,
140–142

lanthanide-germanate clusters 118
lanthanide–organic complexes 40
lanthanide phosphonates 375
lanthanide single-ion magnets 794–801
late-transition-metal palladium-oxo

polyanions 82
layer-by-layer preparation procedure of

poly(L-DOPA) 941, 942, 948

L-[Cu4[N(CN)2]2(hmp)4(CH3COO)2⋅
CH3CN]∞ 296

Lewis acid catalysis 954–956, 973
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Lewis acidic ionic liquid 209
Lewis acid sites 883, 884, 991
ligand 1,2-bis(3-pyridyl)ethyne (3,3′-DPA)

289
ligands squaric acid 332
ligand truncation method 849, 851
Lindqvist-type polyanion [Nb6O19]8- 102
Lindqvist-type polyoxovanadate clusters

380
Lindqvist-type POM SBUs 380
linear chains 183, 186, 284–287, 632
linear dicarboxylate ligand 68, 345
linear pyridine ligand 13, 317
linear-shaped molecules 711–714
liquid phase epitaxy (LPE) approach 92,

93, 948
Li4Sr(BO3)2 580
[LiTl(C4H4O6)]⋅H2O 649
Ln-𝛽-diketone cages 127
Ln4GaSbS9 475, 477
Ln3M0.5(Ge0.5/M0.5)S7 526, 527
Ln2Mn3Sb4S12 485, 486
Ln2nL3n 50
local density approximation (LDA) 262
local vibrational modes (LVMs), in C

doped GaN 687
lone electron pair (LEP) 106, 196
long-chain hydrocarbon separation

alkanes and olefins 918
butane and pentane isomers 918
cis-butene 919
chemical and thermal stability 920
2,3-dimethylbutane and

2,2-dimethylbutane 920
MOF-5 and n-hexane 917
n-pentane and isopentane 918–919
sieving mechanism 917

low dimensional materials 309
lower critical solution temperature

(LCST) behavior 15, 17, 32, 34
low-temperature ferroelectric phase (FEP)

602
low temperature phase (LTP) 491, 616,

785
low valent metal phosphonates 418

m
macroporous MOFs sorption isotherms

839, 840
MAF-49⋅H2O 904
MAF-4, Zn(mIM)2) 354
magnetic frustration 814

geometric 814, 815
magnetocaloric effect (MCE) 122, 123,

125, 126, 133, 144
magneto-structural correlations 7

of low-dimensional magnets 791–804
in spin-crossover compounds 779–791

[maH]4[In4SbS9SH] 253
main-group elements

aluminium 119–122
borates synthesis

ABO 115–116
inorganic templated borates

112–113
NLO 111
organic templated borates 113
TMCs templated 113–115

borogermanates 116–118
description 111
germinates 116–118

manganese nitrides 690
bonding of 690
crystal structure of 691

material defects, on gas adsorption 842
maximum switching current 623
[M4(calix)(μ4-Y)] 58
MCMP 558–560
mediated magnetic coupling 804–814

azido-mediated systems 805–811
monocarboxylate-mediated systems

811–812
oxalate-mediated systems 812–814

[(Me)2NH2]0.75[Ag1.25SnSe3] 270
[(Me)2NH2]2[Ga2Sb2S7] 246
[(Me)2NH2]4/3[(Me)3NH]2/3[Sn3S7]⋅

1.25H2O 219
6-mercapto-3-pyridinecarboxylate

(6-mna) anions 365
meso-helix MOFs 293
mesoporous MOFs materials 838
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mesoporous MOFs sorption isotherms
838–839

mesoporous MONTs (MMONTs) 70, 958
mesoporous supramolecule 53
metal building units 283
metal-catecholates (M-CATs) 741, 742
metal chalcogenides 4

chalcogenidoantimonates 238
chalcogenidostannates 218–234
group 13(III) and 14(IV) 196
group 15(III) metal ion 196
group 11-15 metal ions 195
group 11(I) metal ions 196
hydrothermal and solvothermal

methods 197
II–VI compound semiconductors

198–209
inorganic–organic hybrid 260–264
in ionic liquids

cationic [Sb7S8Br2]3+ clusters 216
cations and anions of 212
charge-balanced [AlCl4]-anions 216
crystallographic data 210, 211
definition of 209
discrete chalcogenido Tn clusters

209, 212–216
discrete metal chalcogenides 209
(Emim)Br-AlCl3 216
[Emim]2[Sn2As2S4(S2)2Br2.43Cl1.56]

218
ionothermal synthesis 209
[Sn32.5Ge27.5Se132]24- 218

organic and inorganic components
198

organic-inorganic hybrid architectures
198

PBUs 195
structural chemistry 196
synthesis of 199

metal-coordinate complexes 224
metal-doped POTis 91
metal-doped POVs 97–98
metal-formate hybrid perovskites 652
metal-formate perovskites 651, 652
metal-imidazolate cages 54, 72

metal-imidazolate coordination cubes
53

metal ions spanning 39
metallacages

barrel-shaped cages 67–70
cubes 52–54
cuboctahedrons 65
dodecahedron 61–65
helicates 35–38
hexadecahedrons 65–67
metallosupramolecular cages 74
multiple structural cages 71–74
octahedron 54–61
tetrahedron 38–46
three-dimensional (3D) structures 35
triangular prism 47–50
truncated tetrahedron 46–47

metallacycles
dinuclear metallamacrocycles 10
hexagons 14–20
irregular 20–22
multi-layered metallacycles 22–28
polygon-based polymers 28–34
rectangular 12–14
responsive dynamic metallacycles

34–35
supramolecular triangles 10
two-dimensional (2D) structures 9

metallasupramolecular structures
3, 20

metal–ligand (M–L) bonds 19, 77, 100,
405, 728, 779–781, 783, 800

metallodendrimers 18–19, 28
metalloligand RuL3 62
metallo-linkers

BINAP 363, 364
BINOL 362–363
bipyridyl 363
catechol 363
N-heterocyclic carbenes 363
porphyrins 359–360
salen 360–362

metallo-porphyrin MOF [Co(TCPP)Co1.5]
(PIZA-1) 359

metallosalen-catalyzed reactions 971
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metallo-salen derived bipyridine ligand
941

metallosupramolecular cages 74
metalloviologen compounds

553–557
metal nodes

Friedel–Crafts benzylation reanction
959

Lewis acid catalysis 954–955
oxidation reaction 956–958
ring-opening reaction 959
Suzuki–Miyaura coupling reaction

958
metal-organic coordination

metallacages
barrel-shaped cages 67–70
cubes 52–54
cuboctahedrons 65
dodecahedron 61–65
helicates 35–38
hexadecahedrons 65–67
metallosupramolecular cages 74
multiple structural cages 71–74
octahedron 54–61
tetrahedron 38–46
three-dimensional (3D) structures

35
triangular prism 47–50
truncated tetrahedron 46–47

metallacycles
dinuclear metallamacrocycles 10
hexagons 14–20
irregular 20–22
multi-layered 22–28
polygon-based polymers 28–34
rectangular 12–14
responsive dynamic metallacycles

34–35
supramolecular triangles 10
two-dimensional (2D) structures 9

metal-organic frameworks (MOFs)
asymmetric catalysis 970–972
carboxylates 725
CO2 capture and separation properties

868

crystal structure 725
definition 283, 411
design and synthesis 725
as electron conducting material 725
enzymes 969–970
ferroelectrics 647–662
functionalized linkers 959–963
with functional organic ligand

869–871
gas adsorption

factors affecting 867–871
guest molecules effect 871–873

high-throughput methods 420
history of 283
inorganic nodes (SBUs)

dinuclear units 414
hexanuclear units 415
mixing SBUs 415–416
mononuclear units 414
octanuclear units 415
rod-shaped chains 416
tetrahedral unit 415
trinuclear units 414–415

materials, adsorption enthalpy of
863–873

merged nets approach 421
metal complexes 968–969
metal nodes 954–959
microwave-assisted synthesis 420
molecular constituents used for 853,

854
MOPs 4207
one dimensional (1D) 284–309,

747–752
open metal sites 867, 869
organic linkers with carboxylates

416–418
photocatalysis in 974–983
polyoxometalates 967–968
rate-determining factor 954
redox-active bridging ligand 726
reticulating chemistry 412, 413
seed-mediated approach 419–420
solvothermal reactions 419
structures of 283
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surface areas
functionality influence 862–863
interpenetration influence 859–861
ligand length influence 855,

858–859
metal moieties effect 861–862

tailor-made approach 420
template-directed synthesis 419
three-dimensional (3D) 342–380,

726–737
topological network 430–457
two-dimensional (2D) 309–342,

737–747
with ultra-high surface area 853–855
UTSA-100a 870–872

metal–organic hosts 47
metal–organic macrocycles 3, 9–77
metal–organic nanocapsules (MONCs)

73
metal–organic nanotube (MONT) 70,

364, 958
metal–organic polyhedra (MOPs) 47, 54,

55, 73–74, 98, 395, 396, 409, 420,
968

metal–organic tetrahedron 44, 46
metal–organic zeolites 353–354
metal oxides (MOs)

electronic structure of 675
energy band structure of 675
molecular orbital diagram and band

structure 675
metal-oxo clusters 3, 81–149
metal sulfides

bonding in 697
crystal structures of 698
examples 697

metal-triazolate MOFs 735–736
metal-variable isostructural octahedral

nanocages 54
4’,4’’,4’’’,4’’’’-methanetetrayltetrabiphenyl-

4-carboxylate (mtbc) 350
methylamine molecules 61, 62, 208, 231
1-methyl-3,5-bis[3-(pyrid-2-yl)-1,2,4-

triazolyl]pyridone 128
N-methyldiethanolamine 126

methylenebis(3,5-dimethylpyrazole)
(H2MDP) 322

methylphosphonic acid (MePO3H2) 137
N-(methylpyrrolidinium)3Sb2Br9 640
Mg-MOF-74 844, 849, 862, 883–884, 888,

889, 902, 909–911
microporous chalcogenides 196, 218
microporous MOFs sorption isotherms

838
microscopic theory 609–610
[MII(HCOO)3]-based MOFs 653
MIL-91(Ti) 897–898
MIL-100(Cr) 347
MIL-101(Cr) 344–345, 954–956,

964–968, 986
M(1,2-dap)3 InSb3S7 252
1 : 1 mixed-stack cocrystals 717–719
[MLi(C4H4O6)]⋅H2O 648
M8L12-type supramolecular cubes 50
M3[(M4Cl)3(BTT)8]2 357
Mn2(api)Sb2S5 236–237, 264–265
[Mn3(HCOO)6]⋅C2H5OH 650
Mn(ImBNN)2(NO3)2 312
Mn-linked cubic framework 393
M3nL2n 71
Mn2S6 octahedron single chain 485
Mobil Thirty-Nine (MTN) 347, 358, 420,

446–447
Δ-MOC-16 62
M-O-C metal clusters 343
modified pillaring strategy 896
MOF-5 343, 367, 412–414, 416–417,

726–727, 838, 860, 862, 917, 921,
933, 966

MOF-74 345–346, 416, 459, 844,
883–885, 890, 892

MOF-74 (M-DOBDC) 923–924
MOF-901 82, 435–436
MOF [Cu(3,3′-DPA)(CH3OH)(NO3)2]n

289
Mo-Fe-S clusters 170, 171
MOF-74-Zn 458
moganite topological network 442–443
molecular-based metal functional

complexes 425
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molecular ferroelectrics
binary 636–637
organic 626–636
organic–inorganic hybrid compounds

638–647
molecular magnets 7, 122, 125–126, 459,

777–823
molecular organometallic compounds

12
molecular packing modes, of organic

molecules 708
molecular recognition 3, 9, 35, 47, 54,

96, 377, 425, 572–573, 663
properties 54

molecular simulations 927
molecular square 9
molybdenum blue (MB) 87, 104
molybdenum sulfide (MoS2) 697, 698

crystal structures 699
phases, structure of 700
sliding properties 697–698

monocarboxylates 416, 4467
mediated systems 811–812

monocyclopentadienyl (CP) ligand 140
monolayer nickel bis (dithiolene) complex

nanosheet 745
monolinear-alkyl substituted BTBTs 712
monometallic lanthanide based

single-molecule magnets
140–142

monothiolate ligands 180
monovacant Keggin-type polyanions,

lanthanide complexes 306
Monte Carlo simulation 897, 904
Mott-Hubbard insulator, of LaVO3 682
Mo(W)-Cu(Ag)-S clusters

multiple cubane-like structures
178–182

thiomolybdates or thiotungstates
building units 173–175

tri-and dinuclear thiomolybdates and
thiotungstates 175–178

Mo(W)-Cu-S cubane-type clusters 179
(MQ)ZnBr3 566
β-[(MQ)ZnCl3] 565

[MSbQ3]n
n– moieties 243

M2S island 164
multi-bisthienylethene hexagons

17, 18
multi-layered metallacycles 22–28
multiple structural cages 71–74
multivariate (MTV) MOFs 367, 417–418,

971, 976, 985
[MV][BiBr5] 643
(MV)4[Bi6Cl26] 569
(MV)4Bi6Cl26⋅2H2O 560, 562
(MV)2[Pb7Br18]n 570

n
Na2BaSnS4 511
N2 adsorption 883

of HKUST-1 842
of MOF-14 842
of NU-1000 843
PCN-222 839
pore size effect 838
single-crystal ordered macropore

(SOM-ZIF-8) 839
UiO-66 838

naked sulfide anions 178
NaNO2 615
nanostructured Si utilization 672, 673
nanotube fabrication, [Pt(en) (bpy)I]4

(NO3)8.16H2O 749
naphthalene diimides (NDIs) 551
1,5-naphthalenedisulfonate (1,5-nds)

376
naphthanoimidazolium moieties 10
narcissistic 50

self-sorting 38
Na3(2,4,6-trihydroxy-1,3,5-

benzenetrisulfonate) (β-PCMOF2)
375

Nature’s chemical armory 14
Na2ZnGe2S6 510, 511
Na6Zn3III2Q9 490, 491
[Nb31O93(CO3)]23– 396
NbOFFIVE-1-Ni framework 899
NbO topological network 441, 453
NCG with benzoyl group (NBzG) 369
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NCS space group 469, 471, 475, 477, 480,
482, 484, 507, 511

N-donor adsorption sites 898
N-donor 1,2-di(4-pyridyl)ethane 346
N-donor ligands participated POTis

87–89
networked reactor system 397
neutral amine molecules 283
New Fuzhou model 168, 169
(NH4)4Ag12Sn7Se22 233, 234
(NH4)[M(HCOO)3] 653
(NH4)[Zn(HCOO)3] 653
[Ni4(bpp)2(OH-bdc)2] 307
nickel bis (dithiolene) complex nanosheet

746
[Ni18Cl6(L1)6(MNA)6] 67
nicotinamide adenine dinucleotide

(NADH) model 20
nicotinic acid (HNIC) 131
[Ni(deta)2]1.5[In3Sb2S9]⋅H2O 252
[Ni(en)3]3(en)[In6Sb6S21] 253
[Ni(en)3][InSbS4] 249
Ni3 (HITP)2

crystalline structure 743
porous structure 743, 744

[Ni(imb)(pda)(H2O)] 303
Ni8L12X4 61, 62
Ni(NO3)2 311
[Ni(phen)3]2Sb18S29 235
[Ni(α-RR-hmta)](ClO4)2 294
[Ni(α-SS-hmta)](ClO4)2 294
N-isopropylacrylamide (NIPAAM) 32,

34
nitrate anions 10, 35, 54, 55, 313,

318
nitric oxide (NO) 44
nitride conducting materials 683, 690

cubic rocksalt-type crystals 684
group III nitrides 684
structure and property 686

4,4’,4’’-nitrilotrisbenzoic acid 979
nitroalkylated imidazole 400
nitrogen alkylation 391, 395
nitrogen containing heterocyclic

compounds 735

two-dimensional metal organic
frameworks 747

nitrogen sorption isotherms 837
nitronyl nitroxide (PTIO) 44
p-nitrophenyl-acetylacetonate 90
p-nitrophenyl acetylacetone ligands 89
noble gas separation

[Co3(C4O4)2(OH)2]⋅3H2O 927
CROFOUR-1-Ni and CROFOUR-2-Ni

925
FMOFCu 929
HKUST-1 923
MOF-74 (M-DOBDC) 923, 924
SBMOF-1 924
SCU-11 929

noncentrosymmetric (NCS) 465
crystal structures 5
MoS2 semiconductors 699

nonlinear coefficient 617
nonlinear optical (NLO)-active MOFs

317
nonlinear optical (NLO) effects 111
nonlinear optical (NLO) materials

ABCO3F family 588–590
apatite-like borates 586–588
KBBF 575–582

nonlinear optical (NLO) phenomena
617

non-uniform nets 427, 428
N2O tridentate chelating units 54
N-p-tolylsulfonyl-L-glutamate (NTsG)

369
N-substituted monocyclic aromatic

ion-templated compounds
558–560

NTE 264
nth-order phase transition 602
nut-like hexagonal

bismetallo-architecture 27

o
octahedral cages 58, 63–65, 73, 345, 347,

356
octahedral nanocages 54
octatopic carboxylate linkers 351–353
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O-donor organic ligands 85
olefin-functionalized bridging ligands

12
oligomeric aluminum oxo clusters 119
1D-α and β-[ZnTe(hdz)2] 207, 208
1D azido–copper chains 301
1D-[Bmmim]2[Sn3Se7] 222, 223
1D chiral chains 940
1D double chains 302, 303
1D infinite non-interpenetrated molecular

ladder 305
1D ladder-like polyoxometalate-based

MOFs 306
1D [M(ebic)]n zigzag chains 288, 289
1D molecular-ladder MOFs 306
1D polymeric array 287
1D polymeric phosphates 119
1D-[Prmmim]2[Sn3Se7] 222
1D ribbon-like structures 249
1D zigzag Cu(I)-MOF 289
1D-[ZnQ(pda)] compounds 261
one-dimensional (1D) metal–organic

frameworks 747
[Co(1,4-bis(4-pyridyl)butadiyne)

(NO3)2(H2O)2 2H2O]n 284, 285
double chains 300–304
helical chains

actinide triple helices 297, 298
AgPF6 299
bga ligand 293
biopolymers 291
[Cd(bpea)(phen)2] 300, 301
chelate side-chain auxiliary ligands

292
chiral or achiral building blocks 291
cucurbit[5]uril reaction 291
Cu[N(CN)2]2(Hhmp) 297
1,6-dihydro-2-methyl-6-oxo-(3,4′-

bipyridine)-5-carbonitrile 299
D- or L-configuration 292, 293
formation of 293
homochiral crystallization 292
μ1-(η2-N,O)-pzc ligands 293
nanotube corners 299
Σ-shaped ligands 294

three left-handed helical chains 297
three right-handed helical chains

297, 298
V-shaped bridging ligand

dicyanamide 292
ladder-like chains 304–309
linear chains 284–287
[Ni4(4,4′-bpy)4] 285
polyoxometalates (POMs) 285
SC-SC transformation 287
zigzag type chain 287

one-dimensional (1D) organic–inorganic
hybrids 768

one-pot self-assembly reactions
171, 191

open door effect 914
optical limiting effects 94, 163
optical materials 5

definition 531
electroluminescence (EL) 532
NLO materials 575–594

optical transverse modes 610
opto-optical switching

NLO properties 563–565
photoswitching luminescence

560–563
Orbach process 792, 796
order-disorder phase transition 610
order-disorder type 610, 614, 615, 646,

653
organic amine molecules 283
organic conductive materials 669,

704–724
organic conductor crystals 707

doped systems 708–709
single-component systems 710

organic electronics 704, 722
organic ferroelectrics 6, 626–636, 647
organic–inorganic hybrids 754

compounds 638
conductive material 7
one-dimensional 768–770
perovskites 754
three-dimensional 754–759
two-dimensional 759–768
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organic-ligand-free discrete T3 cluster
212

organic light-emitting diode (OLED)
532, 704

organic linkers with carboxylates
dicarboxylates 416
hexacarboxylate 417
multivariate 417
octacarboxylates 417
tetracarboxylates 417
tricarboxylates 417

organic linkers with functional groups
mixing hetero-linkers 419
nitrogen-heterocyclic linkers 418–419
oxygen-containing ligands 418

organic photocatalysis 977–980
organic photochromic compounds 551
organic semiconductor crystals 710

bowl-shaped molecules 715–716
cylinder-like or disk-like molecules

713–715
drop-casting method 706
growth 706
linear-shaped molecules 711–713

organic single crystals 704, 705
packing arrangements 707
physical vapor transport (PVT)

technique 705
solution assembly process 705

organic superbases 399
organic templated borates 113
organometallic capsule 14
organoplatinum(II) acceptors 17
oxadiazole-bridging ligands 294
oxalate-mediated systems 812–814
oxazolinebased bis(tridentate) ligand 39
oxidation reaction 7, 101, 175, 554,

956–958
oxidative kinetic resolution (OKR) 64
oxido-centered chromium trimers 347
oxime ligands 87
oxo-bridged trimers 414
oxo clusters

lanthanides 122–149
main-group elements

aluminium 119
borates synthesis 111–116
borogermanates 116–118
description 111
germinates 116–118

of transition metal 81–102
oxothiomolybdate dimer

[Et4N]2[Mo2O2S2(edt)2] 177
oxotrithiomolybdate MoOS3

2– 174
oxygen-and nitrogen-supported POVs

98–99
oxygen-containing ligands 315, 418

p
packing arrangements, in organic crystals

707–708
[paH]3[In3Sb2S9] 252
paraelectric phase (PEP) 602–604, 607,

609, 610, 614, 615, 618, 621, 624,
625, 630, 633, 639–642, 644, 648,
651, 653, 654, 656, 657, 659, 661,
662

paramagnetic Gd3+ 55
Pauling’s electrostatic valence rule 398,

399, 403
Pauli Principle 794
[Pb(bimb)1.5(NO3)2](DMF)n 305
Pb2BO3Cl 581
Pb2(BO3)(NO3) 582
p-benzenedicarboxylate 555
PbGa2GeSe6 509
PbGa2SiSe6 508, 509
PbMnIn2S5 494–495
PbO6F2 polyhedron 589, 590
PbTiO3 624–626, 628
Pb(Yb1/2Nb1/2)O3–PbTiO3 (PYNT) crystal

636
PCN-224 359, 419, 961
PDMAEMA 34
P-E hysteresis loop 611, 614, 621, 622,

624, 633–637, 641, 642, 650, 653,
654, 661, 662

pentadecanuclear Eu(III) complex 130
pentathienoacene (PTA) 712
perfect reaction chemistry 1



1020 Index

peripheral pyridyl groups 15
perovskite-type transparent conducting

oxides 682
perylene-TCNQ complexes 721, 722
perylo[1,12-b,c,d]selenophene (PES)

714
perylo[1,12-b,c,d]thiophene (PET) 714
PF6-anions 54, 299
1,10-phenanthroline 128, 374
1,10-phenanthroline-2,9-dicarbal-dehyde

dioxime (H2phendox) 136
1,10-phenanthroline-2,9-dicarboxylic acid

(H2phenda) 136
phen ligand 297, 299, 300, 303, 814
ortho-phenylene-bridged oligourea

ligands 41
1,4-phenylenediacetic acid (H2pda) 303
o-phenylenediamine 969
phenylphosphonic acid (PhPO3H2)

ligands 137
phonon-assisted light emission 673
phophonates 85, 87
phosphate/phosphite 555
phosphite-stabilized Ti3(μ3-O) 86
phosphonate (POTis) 85, 86, 88, 90, 100,

315, 316, 373–375, 418
phosphonate linkers 373–375
1,3,5,7-tetrakis(4-phosphonatophenyl)

adamantane 373
phosphorescence with high quantum

yields (PLQY) 546
phosphorus-, arsenic-and

antimony-containing ligands
(POVs) 98

phosphotungstic acid (PTA) 967, 968
photocatalysis

CUMs and functional organic linkers
active guest sites and active site

984, 988–991
metal nodes and linkers 986–988
mixed linkers 984–986
mixed metal centres 984

organic photocatalysis 977–980
photo-degradation of pollutants 974,

976

photo-driven water splitting and
artificial photosynthesis 980

photochromic bisthienylethene units 18
photochromic compounds, viologen

NN’-dihydro-4,4′-bipyridiniums 552
diquat 552
NN’-disubstituted-bipyridinium salts

551
electrical applications 569–572
electron-accepting ability 552
metallo 553–557
molecular recognition 572–574
opto-optical switching 560, 562–565
Paraquat 552
photocatalysis 568–569
radiation detection 565–568
N-substituted monocyclic aromatic

ion-templated compounds
558–560

Tony blue 552
photocyclization 36
photodegradation of organic dye

molecules 267–268
photoluminescence of d8/d10

heteronuclear metal complexes
d8-d10 heteronuclear alkynyl complexes

534–537
d10-d10 heteronuclear alkynyl

complexes 537–539
photolysis 12, 268
photoswitching luminescence 560,

562–563
p-hydroxybenzoic acid 292
physical vapor transport (PVT) technique

705
physical vs. chemical adsorption

833–834
physisorption isotherms 835, 838
Phz–H2xa 633–635
pillared-layer MOFs 419
π–π interaction 949
planar clusters 120, 350
Platonic network 427, 428
Platonic polyhedron

cubic systems 406
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dodecahedra 407
icosahedra 407
octahedra 406
tetrahedra 406

PLN-0.49PT crystal 636
plumbichloride hybrids 758
PM6 semiempirical molecular orbital

analysis 28, 32
PNIPAAM 32, 34
polarization switching 621–623
polyalcohols 127
polyaluminum clusters 120
polyanion-induced hierarchical

self-assembly 32
polycatenated 3D molecular ladders 308
polycyclic supramolecules 28
polyethylene glycol (PEG) 65, 403
polygonal/polyhedral complexes

Archimedean polyhedral design
cuboctahedra 407–408
rhombicuboctahedra 408
truncated tetrahedra 408

Ga/Fe-catechol linkage 410
Goldberg polyhedra 409–410
Ln–tridentate ligand 410
metal–calixarene subunits 411
metal-carboxylate linkage 410–411
Pd/Pt-nitrogen linkage 410
Platonic polyhedron

cubic systems 406
dodecahedra 407
icosahedra 407
octahedra 406
tetrahedra 406

prismlike systems 408
Stellated polyhedra 410

polygon-based polymers metallacycles
28

polyhedral projection labeling 73
polymeric W(Mo)-Ag-S anions 182
polymorphism 205, 207, 692, 698
polynuclear single-molecule magnets

792–794
polyoxometalate (POM) 4, 7, 81, 82,

104–105, 107, 110, 287, 307, 377,

391, 419, 421, 450, 551, 963, 967,
982, 983, 988, 989

charge-balancing by complexes 397
cubic molecular cage 395
inorganic anions/cations inclusion

392–393
MOF assembly 982
multivariate metal mixing 393–395
networked reactor system 397
nitrogen alkylation 395
1D MOF 285
organic anions/cations inclusions 393
organic ligands coordination

POM-based cubic molecular cage
395–396

POMs-based nets 396
POM-based nets 396
reaction pH control 397
single-crystal to single-crystal

transformations 397
templating by clusters 397

polyoxometalate-based inorganic-organic
hybrid compounds 306

polyoxoniobate cluster anions of
(Nb27O76)16- 396

polyoxoniobates (PONbs) 102–104, 396,
397

polyoxopalladates (POPs) 82, 105–106
polyoxotantalates (POTas) 109–111
polyoxothiometalates 393
polyoxotitanates (POTis) 82

bandgap engineering and photo-related
activities

heterometallic doping 91–92
ligand modification 89–91

diverse structures of
carboxylate surpported POTis 85
inorganic ligands bridged 88–89
N-donor ligands participated 87–88
phosphite-stabilized 86
phosphonate ligands 86

potential application of 92–95
polyoxotungstates (POTs) 107–109

inorganic–organic hybrid 107–109
TMSPs 107
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polyoxovanadate-based octahedrons 55
polyoxovanadates (POVs) 56

carboxylate derivative 101
chemistry of 95
ligands-participated

oxygen-and nitrogen-containing
ligands 98

phosphorus-, arsenic- and
antimony-containing ligands 100

silicon- and germanium-containing
ligands 101

metal-doped 97–98
MOPs 396
organic-inorganic hybrids 101
organic polyhedra 47, 396
structure and catalytic property 101,

102
template-effect-determined 96, 97

poly(ethylene glycol)
(PEG)–selenidostannate composite
403

poly(L-DOPA) thin-film 948
POM. see polyoxometalate (POM)
POM-organic frameworks (POMOFs)

377
pore-size regulation 897
porous coordination cages (PCCs) 58
porous coordination polymers (PCPs)

283, 348, 456, 457, 820
porphyrin 316, 359–360, 406, 416, 417,

419, 714, 976, 981, 985
positive thermal expansion (PTE)

264
post-combustion flue gases 882
post-synthetic ligand exchange (PSE)

364
post-synthetic modification (PSM)

method 358, 959, 987, 988
potassium sodium tartrate tetrahydrate,

(KNaC4H4O6⋅4H2O) 626, 647
powder X-ray diffraction 56, 182, 208,

340, 743, 745, 840, 869, 891, 897,
899, 955

primary building unit (PBU) 195, 245,
276, 443, 475, 488

2-propylimidazole-4,5-dicarboxylate
(H3pidc) ligand 288

protein-sized windmill-like cluster 103
proton transfer 163, 627, 629, 630, 632,

634, 635, 647
Prussian blue (PB) (Fe4[Fe(CN)6]3) 732

crystal framework for 733
electrical conductivity of 732
electronic conductivity of 732

Prussian blue analogs (PBA)
crystal structures 733, 734
iron-ruthenium analog 734
RbxMn[Fe(CN)6]y⋅zH2O 733, 734

pseudo-intramolecular pathway 44
pseudo-octahedral CdII center 25
pseudo-pentadentate ligand 25
pseudospin theory 610
PTA. see phosphotungstic acid (PTA)
[Pt(chxn)2I]I2 single crystals 748
p-tert-butylthiacalix[4]arene (H4BTC4A)

136, 147, 411
Pt-HTT metal organic frameworks 743,

744
[Pt2(μ-Ph2PNPPh2)2(C≡CC6H4R-p)4]2–

535
PtS topological networks 442–443
p-type Cu-doped NiO thin film fabrication

681
p-type transparent conducting oxides

(TCOs)
crystal structures 680
electronic structure 679
materials designed for 678

puckered layers of 2D [Ag3Te5], 497
PXRD patterns 208, 209, 271, 861, 955,

958
pybz ligands 328
pyrazine (Prz) compounds 556
2,3-pyrazinedithiolate (pdt) 731
pyrazine spacing ligands 12
pyrazole based ligands 11
pyridine-2,6-dicarboxamide coordination

38, 410
2,4-pyridinedicarboxylate (2,4-pdc) 365
2-pyridine-sulfonate 311
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pyridine-2-thiolate (C5H4NS) 747, 749
4-pyridinethiolate ligands 457
3,5-bis(pyridine-2-yl)-1,2,4-trizole) 128
5-(pyridin-4-yl)isophthalate (PIP) ligand

65
2,6-bis(4-pyridinylmethyl)-benzo[1,2-c:4

5-c′]dipyrrole-1,3,5,7(2H,6H)-
tetrone), 290

N,N’-bis-(4-pyridinylmethylene)-1,5-
naphthalenediamine (nbpy4) 308

4-pyridyl benzoate (pybz) 327
4,4′-bis(4-pyridyl)biphenyl ligand 311
4-pyridyl-CH2N(CH2COOH)(CH2PO3H2)

374
pyridyl ligands 12
tris2-[(4′-pyridylmethyl)amino]

ethylamine (hsb-1) 297
N,N’-bis(4-pyridylmethyl)-pyromellitic

diimide) 307
2,4,6-tris(4-pyridyl)pyridine (pytpy) 357
3-(2-pyridyl)-4-(4-pyridyl)-5-(3-pyridyl)-

4H-1,2,4-triazole (pyppt) 287
1,3,5-tris(4-pyridyl)triazine 410
pyrocatechol 741
pyroelectric effect 614, 619, 620

q
Qc-5-Cu-sql 887
quantum dots (QDs) 209, 262–264, 266,

399, 726
quantum tunneling of magnetization

(QTM) 792, 796–798, 801–803
quartz topological network 441
quasi-regular net 429
quinhydrone (QHQ) cofactor 47
quinone monoimine 58
quinoxalinones 20

r
racemic macrocyclic compounds 294
radiation detection 560, 565–568
Raman process 792, 797
RbCaCO3F 588, 589
reaction mechanism 226, 979
rectangular metallacycles 12

RECuTe2 491, 492
recyclable enantioseparation 64
redox-active metal 20
redox-active molecular flask 20
Ree’s model 169
remanent polarization 622, 637
reorientable ferroelectric 607
responsive dynamic metallacycles 34–35
Reticular synthesis 425–426
reversible gel-to-sol transition 34
reversible photochromism 36, 88
rhodamine 20
rhodamine (acceptor) functionalized

diplatinum (P) unit 19
rhomboid metallacycle 17
Rietveld method 420
Rietveld refinements 208
R-naproxen 942
Rochelle salt (RS) 609, 626, 647–649
rod-packing topology networks 457–459
room/low temperature solution methods

197
Ru(II)-organic building blocks (ROBBs)

28

s
saturated hydrocarbons 922
SBMOF-1 924–925
[Sb7S8Br2](AlCl4)3 209, 211, 216, 217
SBUs. see second building units (SBUs)
Schiff bases 129, 135, 785
Schläfli symbols 314, 317, 331, 335, 337,

350, 370, 372, 428, 436, 443, 457,
910

Schläfli topology 309, 311, 319
second building units (SBUs) 47, 117,

195, 196, 242, 246
Anderson-type POM 379
automated assembly of 420
binuclear-Ni 372
B3O7 112
Co3 331
condensation of PBUs 276
construction of multidimensional

chalcogenides 212
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second building units (SBUs) (contd.)
copper paddle-wheel 362
Cp3Zr3O(OH)3 42
Cr-based trimeric 344
Cu2(COO)4 352
Cu3(II) dinuclear 286
1D 287
dicopper paddle-wheel 347, 417
with different geometric structures

427
discrete 286
heterometallic 228, 255
Hg2Sb2Q10 244
infinite inorganic rod-type 345
inorganic 392, 411, 412
inorganic nodes 414–416
isolated 457
kinds of 224
Lindqvist-type POM 380
mixed-metal 984, 985
modified 7, 954
(M2SbS8)-1 243
open metal nodes 7
paddle-wheel 337, 456
pentanuclear Ge–Sb–S clusters

258
POM clusters as 377
POVs 98
rational design of 5, 426
In2Sb2S9 249
In2Sb2S10 251, 253
In2Sb2S12 252
In2SbS8 248
Sn–Q 196
symmetrically compatible 350
symmetric polyatomic 98
tetranuclear 256
trigonal 984
trinuclear Zn3(COO)6 367
Zn2(COO)3 320
Zn4O(CO2)6 352
[Zn4(μ4-O)(O2CR)6] 361
Zn(II) paddle-wheel 371
Zr6 417
Zr6O4(OH)4(O2CR)12 cluster 364

second-harmonic generation (SHG) effect
531, 563–565, 575, 579, 581, 585,
589, 590, 651, 652, 662

1 : 1 segregated-stack cocrystals 719–721
selenidostannates 209, 218, 219, 222,

224–226, 276
self-absorption phenomenon 560
self-assembly 5, 9, 11

amphiphilic discrete organoplatinum
16

anion-binding metal–organic
macrocycles 34

artificial multicomponent 408
aurophilicity-directed 21
bipyrazolate ligands 68
cartoon presentation of 19
of cationic tetranuclear-metal building

blocks 58
of CdII ions 25
chiral luminescent europium

coordination tetrahedral cages
38

of chiral NH-controlled supramolecular
metallacycles 15

coordination-directed 410
coordination-driven 12, 17, 27, 34, 50,

391
of copper(I) cuboctahedral

coordination cages 71
in crystal engineering 358, 405
with 120∘ diplatinum (II) acceptor 19
direct anion-adaptive 35
of discrete hexagonal nanobarrels 70
of discrete metallacycle 32
discrete supramolecular fractals 28
DNA-mimic homochiral 1D helical

Cu(II) chain 297
of DOX-bearing metal–organic

polyhedron 573
hetero-chiral 21
of hierarchical 31, 53, 70
of long-chain dicyanoalkane ligands

440
of metal cations and sulfide anions

163
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metal–imidazolate coordination cubes
53

metal–imidazolate tetartoids and cubes
73

mixed-metal 39
M3nL2n family 72
molecular 145
narcissistic self-sorting 38
novel supramolecular systems 40
of octahedral metal centers 896
octanuclear Zn8L|b6 cages 50
one-pot 27, 83, 149, 171, 191, 376
rational coordination directed 408
of rectangle, molecular 13
of ring-in-ring structures 23
of silver(I) salts 306
of simple inorganic salts 170
of snowflakes 27
solvent effects in 20
spontaneous 61
stepwise 26, 28, 68
stereocontrolled 36, 37
subcomponent 52, 54, 407
supramolecular 26, 426
tetratopic pyridyl ligand 27
of tetrazole ligands and CuI compounds

438
TMSPs via 107
with transition metals 447
triple-anion helicate 36
unprecedented 39
water-soluble and ultra-stable Ti4L6

tetrahedron 46
Zn2+ cations 414

self-selective ligation 22
separation processes

alkane separation, with different
carbon atoms 920–922

CO2 capture 882–899
global energy consumption 881
metal-organic frameworks (MOFs)

882
porous organic adsorbents 882

SHG-switching contrast 564, 565
short-chain alkanes 921, 922

Sierpinski triangle 28, 29
Σ-shaped organic spacers 294
silicon (Si)

cubic lattice system 670
diamond lattice structure 671
doping mechanism 672
electrically conducting behavior 671
nanowire arrays 673, 674
unit cell 671

silicon- and germanium-containing
ligands stabilized POVs 101

silicon carbide (SiC)
applications 692
doping of 692–694
electronic property 692–694
materials designed for 694–695
polymorphism 692
polytypes 692, 693

silver sulfide compounds 702
silver-tin-selenide compound 231
single-chain magnets (SCMs) 778, 791,

803–804, 806
single-component systems 710
single-crystal ordered macropore

(SOM-ZIF-8) 839
single-crystal X-ray diffraction (SXRD)

56, 148, 208, 415, 487, 554, 566,
614, 699, 701, 738, 860, 958

single-ion magnet (SIM) 140, 778, 794,
796–803

single-M(salen) linked MOFs 64
single-molecule cell thermometer 40
single-molecule magnetism (SMMs)

122, 140, 142, 778, 791–794, 796,
797, 802, 803

single-molecule magnets (SMMs) 122,
140–142, 149, 395, 778, 792–794

single-molecule trap (SMT) 885, 886
S-naproxen 942
SnGa4Q7 509–510
Sn2Ga2S5 525–526
[Sn32.5Ge27.5Se132]24- 218
Sn-Sb-S compounds 259–260
[Sn3Se7]n

2n– double-chain 223
social self-sorting 50
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soft mode theory 609, 610
solid solutions 722–725

based on benzoporphyrin derivatives
724

crystalline 722, 723
ternary-component photovoltaics

723
types of 722, 723

solid-state substances 601
solution assembly process 705
solution-derived BLSO films 678
solution-processing methods 706
solution-shearing method 706
solvothermal reactions 12, 288, 289, 315,

319, 359, 366, 415, 419
sorption isotherms

activation effect 841–842
pore shape effect 840–841

space group 5, 41, 127, 200, 204, 207,
223, 228, 229, 231, 233, 247, 249,
256, 293, 317, 319, 320, 361, 417,
420, 440, 443, 466, 469–475,
477–480, 482, 484–487, 490, 491,
493–495, 499–502, 504, 506–513,
515–517, 519–526, 528, 575, 579,
583, 584, 588–590, 606, 607, 610,
614–616, 630, 638–643, 648, 651,
653, 656, 658–662, 741, 743, 745,
855, 858

spiderweb structure 22
spin-crossover

cooperativity of 781, 788–791
ligand conformation flexibility

inducing 784, 786
magneto-structural correlations in

779–791
metal coordination geometry inducing

781–784
molecular structure 781–786, 788

spin equilibrium behavior 779
spin multiplicities 791
spin reversal energy barrier 791, 793,

794, 797, 803
spin transition 601, 616, 617, 778–781,

783, 784, 786–790, 803

spontaneous polarization 6, 601–603,
608, 618, 621, 634

5-[(2S)-pyrrolidine-2-yl]-1H-tetrazole
((S)-HPTZ) 313

square-grid (or rhombohedral) networks
bipyridine 311
bipyridine (bpy) ligands 311
bulky elongated organic ligands 313
[Cd(ImBNN)2(NO3)2]∞ 312
[Cd2Cl2(DP)3]⋅(CHCl3)4 (DMF)4 EtOH

313
[Cd-(ImBNN)2(CF3SO3)2]⊃ guestn

(guest=C7H8) 313
[Cd(4,4′-bpy)2](NO3)2n 311, 312
dicarboxylate ligand 316
dinuclear Cu2(AcO)4 moiety 314
mixed-ligand strategy 317
mixed rigid and flexible ligands 318,

319
oxygen-containing ligands 315
Schläfli topology 311
triazine-based carboxylic ligands 316
2D layers stack 314

square-planar palladium(II) ions 35
[SrBO3]∞ 581
[Sr(H2O)3](UO2)2[C6H4(PO3)2](OH)2

(H2O)⋅3(H2O) (SrUbbp) 374
srs (SrSi2) topological network

436, 437
Sr5ZnGa6S15 519–520
S4 symmetric octahedron 54
stable layered double perovskites 682,

683
star lattice 821
star-shaped pentadeca-palladate 106
star-shaped supramolecular copolymers

34
Stellated polyhedra 410
stereo-chemically active lone pair

(SCALP) 469, 470, 477, 495, 506
stick-and-ball stacking model of crystals

685
stimulated Raman scattering 617
stimuli-responsive polymer gels 32
string-bag units 169
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structural chemistry
definition of 1
issues of 2

Structure Commission of International
Zeolite Association (IZA-SC) 401

structure-directed precise synthesis 1
structure directing agents (SDAs) 84,

107, 116, 197, 198, 224, 225, 228,
229, 234, 235, 269, 354, 397–402,
419

styrene oxide 959, 961, 991
(4,4′-di(substituent)oxybiphenyl-3,3,’5,5′-

tetra-(phenyl-4-carboxylic acid))
350

sulfide conducting materials 697–704
antimony trisulfide 699
copper sulfides 701
metal sulfides 697
MoS2 697–701
silver sulfide compounds 702
structure of 699–704
tin monosulfide 698
tin sulfide 698

sulfide ligands 165, 698
sulfide S2- ligand 164
sulfido ligand 164
5-sulfoisophthalic acid ligand 376
sulfonate-carboxylate ligands 376
sulfonate linkers 343, 373–377
bis(2-sulfonatostyryl) biphenyl 339
sulfurated calixarenes 136
super snowflakes complexes 26
supertetrahedra (ST) 347
supertetrahedral clusters 128, 196, 209,

226, 227, 398, 399, 401, 404, 502,
503, 507, 508

supramolecular-assisted synthetic
methodology 12

supramolecular chemistry 26, 42, 405,
425, 572

supramolecular fractal 28
supramolecular hexagram 27
supramolecular hydrogels 34
supramolecular metal-organic

nanoribbons (SMON) 25

supramolecular pentagram 27
supramolecular triangles, cancer cells

transpotation 10, 11
surface-capping ligands 399
surface functionalization 569, 890
surface modification 132, 133
surfactants 398, 403
Suzuki–Miyaura coupling reaction 7,

958, 962
Suzuki reaction 954, 964
symmetry-breaking crystal structures 6
symmetry-breaking ferroelectrics

614–615
synchrotron neutron 923
synergistic sorbent separation technology

(SSST) 913
synthetic moissanite 692
synthetic processes 1

t
[TAEAH][TAEAH2]0.6Ga2.2Sn1.8S8⋅H2O

274
t-butylhydroperoxide (TBHP) 991
template-effect-determined POVs 96, 97
templating effects 3, 35, 36, 123, 134, 405
terephthalate (bdc) 343, 416, 726, 954,

984
terminal Mo atom 168
terminal sulfido ligand (term-S) 164
ternary conductive nitrides 686
ternary metal nitrides 690, 693
ternary zinc nitrides

computational screening of 688
electronic properties of 689

L-N-tertbutoxycarbonyl-2-(imidazole)-
1-pyrrolidine (L-BCIP) 323

tert-butyl hydroperoxide (t-BuOOH)
956

tertiary building units (TBU) 195, 237,
241–243, 245–246, 249–253,
255–256, 276

tetrabenzoporphyrin nanofiber formation
709

tetrabutylammonium cations 377
tetracarboxylates 334, 350, 362, 417
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7,7,8,8-tetracyanoquinodimethane
(TCNQ) 737

tetracyanoquinodimethane (TCNQ)
complexes 704, 718, 722,
729–730, 737–741

tetrahedral phosphonate ligand 373
tetrahedron metallacages 38–46
tetrahydrothiophene 535
1,2,4,5-tetrakisphosphonomethylbenzene

373
3,3’,5,5′-tetramethyl-4,4′-bipyrazole

(H2Bpz) 12
N,N,N’,N’-tetramethylethylenediamine

182, 410
tetranuclear complexes 12, 71
tetranuclear metallarectangle 13
tetranuclear [Rh4] pyramidal frustums

14
tetraphenylborate 10
tetraphenylethylene (TPE) 17, 25, 32, 50,

406
tetrapolyoxometalate square 395
tetrathiafulvalene (TTF) derivatives 573,

630, 710, 713, 727
tetrathiomolybdate MoS4

2– 173
tetratopic carboxylate linkers 350–351
tetratopic pyridyl ligand 27
tetratopic terpyridine ligands 25
tetrazole 137, 357, 418, 438, 736–737,

870–871
thermal desorption spectroscopy (TDS)

933, 935–936, 938
thermal-driven dielectric transition 616
thermally activated delayed fluorescent

(TADF) 532
thermochromic behavior, of

(MV)2[Pb7Br18]n 758
thermodynamic theory

antiferroelectric transition 607
Curie–Weiss Law 603
first-order and second-order types 602
first-order phase transition 603–604
Landau phase transition theory

606–607
PEP-to-FEP transition 607

phase transition in 602
second-order phase transition

604–606
thermosensitive amphiphilic hexagonal

metallacycle 17
thiacalix[4]arenes 47
thiacalixarene scaffold 47
thiacalix[n]arenes 136
thioantimonates 234–236, 247, 275
thiocatecholate 364
2,5-thiophenedicarboxylic acid (H2TDC)

47
third-generation semiconductor materials

691
3d-block single-ion magnets 801–803
3D-[Bmim]4[Sn9Se20] 219
3D-[Bmmim]2[Ni(1,2-pda)3 266
3D-[Bmmim]4[Sn9Se19(Se2)0.9Se0.1] 219
3D chiral nanoporous MOFs 946
3D-[CH3NH3]2Ag4SnIV2SnIIS8 228
3D-[CH3NH3]6Ag12Sn6S21 228
3D drumlike metallacages 17
3D lattice 822, 823
3D-[(Me)2NH2]0.75[Ag1.25SnSe3] 231, 270
3D-[(Me)2NH2]2GeSb2S6 269–270
3D metal-organic assembly 18
3D-(MQ)(diamine)0.5 204
3D polyimidazolium 49
3D pseudopolyrotaxane isomer 323
3D thorium MOF 349
3D-α-ZnTe(bda)0.5 205
3D-α-ZnTe(diamine)0.5 204, 205
3D-α-ZnTe(en)0.5 200, 208
3D-α-ZnTe(hda)0.5 205
3D-α-ZnTe(hdz)0.5 208
3D-β-ZnTe(en)0.5 208
3D-ZnTe(diamine)0.5 205
three-dimensional (3D) MOFs

carboxylate 726–731
ditopic 343–347
hexatopic/octatopic 351–353
tetratopic 350–351
tritopic 347–350

crystal structures of 342
cyanide (CN) 732–735
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definition 342
metallo-linkers 358–365
mixed N-/O-donors

ligands with mixed N- and O-donor
atoms 365–366

mixed carboxylate linkers 367
mixed-metal–organic framework

367–369
mixed N-donated linkers and

O-donated linkers 369–373
N-heterocyclic linkers

imidazolates 353–355
pyridine 357–358

nitrogen containing heterocyclic
compounds 735–737

phosphonate linkers 373–375
polyoxometalate (POM) 377–380
2,3-pyrazinedithiolate (pdt) 731–732
sulfonate linkers 375–377

three-dimensional networks
8-connected three-dimensional 451,

452
two-dimensional network

3-connected 431–432
3,4-connected 433
(3,6)-connected 436
4-connected 432–435
6-connected 435–436
(3,4)-connected topological network

434, 435
three-dimensional (3-D)

organic–inorganic hybrids
CH3NH3PbI3 754–756
CH3NH3SnI3 757
plumbichloride hybrids 758

three-dimensional (3D) polyimidazolium
cages 49

through-bond approach 726
through-space approach 726–728
ths(ThSi2) topological networks 438
Ti4L6-Co3 cage 44
Ti4L6-Ln cage 44
time-dependent density function

theoretical (TDDFT) method
536, 556

tin monosulfide (SnS) 698
tin sulfide 698
Ti6P2 cluster 90, 92
titania nanoparticles 85–86
titanium oxo-carboxo-alkoxides 85
titanium tetraisopropoxide 415
titanylphthalocyanine (TiOPc) 716
[TlLi(C4H4O6)]⋅H2O 649
TMC templated borates 113–115
1T MoS2, crystal structure of 701
TMTA ligands 320–321
N-p-tolylsulfonyl-L-glutamate (NTsG)

369
(4,4) topological 2D MOFs 318
86(= (8,4)) topological network 443
topological network of metal organic

framework
(3,6)-connected three-dimensional

453–455
4-connected three-dimensional

86(= (8,4)) 443
cds (= CdSO4) 440–441
6-connected three-dimensional

networks 449–451
Cu2(imidazole)3 447
dia 440
mooganite 442–444
NbO 441
PTS 442–444
quartz 441
zeolite 443–447

12-connected three-dimensional
456–457

3-connected three-dimensional
network

8210 438
Srs(SrSi2) 437
ths(ThSi2) 438
utp((10,3)-d) 438

5-connected three-dimensional
networks 449

(3,4)-connected three-dimensional
topological network 448–449

(4,8)-connected three-dimensional
topological networks 455–456
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8210 topological structures 438
ToposPro 412
TPE-based dipyridyl ligand 17
TPE-derived tetraamines 50
tpst = 2,4,6-tris[(4-pyridyl)methyl-

sulfanyl]-1,3,5-triazine 304
trans-conformation 10
transitional metal complexes (TMCs)

template borates 111
transition metal carbides 691, 695–697
transition metal nitrides 683–684
transition metal-oxo clusters

conventional synthesis 83
definition 81
hydro(solvo)thermal method 84
inothermal and eutectic solvent

synthesis 84
one-pot self-assembly pathway 83
polyoxometalates (POMs) 81, 82
polyoxomolybdates (POMos) 104–105
polyoxoniobates (PONbs) 102–104
polyoxopalladates (POPs) 82,

105–106
polyoxotitanates (POTis) 82, 84–95
polyoxovanadates (POVs) 95–102
step-by-step approach 83
strict inert condition synthesis 83

transition-metals-substituted-POTs
(TMSPs) 107, 109

transparent conducting oxides (TCOs)
673

in amorphous crystals 677
intrinsic energy gap 673
n-type

crystal structures of 677
electronic structure 676–678
materials designed for 675–676

perovskite 678
p-type

crystal structures 680
electronic structure 679–683
materials designed for 678

triangle-grid networks 309–310
triangular metal cluster 164, 167
triangular metallacycles 11, 450

triangular prism 3, 47–50, 56, 324, 514,
520, 549

triazine-based carboxylic ligands
316–317

triazole-pyridine-amido (L2) chelating
moiety 39

1,2,3-triazoles 736
1,2,4-triazoles 736
tricarboxlate ligands 65
tricarboxylate ligands 56, 58, 330, 371,

377
tricyclohexylmethanol (TCHM) molecule

627
trideca-palladate derivatives 106
bis(tridentate) 38
tris(tridentate) 38, 40
bis(trieth-ylphosphino) 408
triglycine sulfate (TGS) 610
trigonal bipyramidal 72, 196, 237, 324
trigonal prismatic coordination cage 47,

49
triisopropylsilyl (TIPS) 65
5-((triisopropylsilyl)ethynyl) isophthalic

acid (TEI) 65
trilayered polythreading 2D MOF 332
4,4’,4’’-(2,4,6-trimethylbenzene-1,3,5-

triyl)tribenzoic acid (H3TMTA)
319

4,4-trimethylenedipyridine 296
trimethylphosphine 340
trinuclear butterfly species 178
trinuclear [In2Sb8] 248
trinuclear [M3(μ2-S)3(μ3-S)4]4+ cluster

units 176
trinuclear silver(I) assemblies 50
tri-nuclear zinc(II) building block 310
trinuclear zirconocene cluster 42
triphenylamine (TPA) 41, 816, 817

fragment 44
triphenyltriazine core 40
triphenyltriazine plane 42
triphosphine-supported Pt-M

heteronuclear complexes
541–544

tris-CTAs metallacycles 32
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tritopic carboxylate linkers 347–350
tritopic ligands 25, 65, 72, 417, 855
2,4,6-tri(4-pyridinyl)-1,3,5-triazine (tpt)

372
truncated tetrahedron 46–48, 71, 99,

360, 405
T-shaped building blocks 304
tunneling effect 803
2D-[Bmmim]7[AgSn12Se28] 226
2D-[Bmmim]3[Mn(en)3]2[Sn9Se21]Cl

225
2D-[Bmmim]2[Ni(teta)(en)][Sn3Se7]2

226
2D-[Bmmim]2[Sn3Se7] 222
2D-[CH3NH3]20Ge10Sb28S72⋅7H2O 274
2D GaN single crystals

atomic structure 688
electronic mobility 688
growth on liquid metals 688

2D-[Ga2Sb2S7]n
2n– network 246

2D-[GeSb2S6]n
2n– 255

2D-[In3Sb2S9]n
3n–layers 252

2D lattice 821, 822
2D layered MOFs 338
2D-[(Me)2NH2]4/3[(Me)3NH]2/3[Sn3S7]⋅

1.25H2O 271
2D metal-organic assembly 18
2D MOFs [Zn2M(bpdc)3(DMF)2]⋅4DMF

310, 311
2D-(MQ)(monoamine) 200
2D-MQ(monomine) 208
2D-M2Q2(monomine) 208
2D non-interpenetrated square-grid layers

315
2D-[Pmmim]4[Sn17Se38] 219
2D ScCxOH direct-bandgap

semiconductor 695
2D-ZnSe(ba) 208
2D Zr3C2T2 697
2D Zr3C2Tz 696
two-dimensional (2D) MOFs

bilayer-network 325–333
brick-wall networks 319–325
catechol and derivatives 741–747
definition 309

herringbone networks 319–325
honeycomb networks 319
nitrogen containing heterocyclic

compounds 747
square-grid (or rhombohedral)

networks 311–319
TCNQ and derivatives 737–741
triangle-grid networks 309

two-dimensional (2-D) organic–inorganic
hybrids

A2SnI4 (A = organic ammonium) 764,
765

(BAESBT) PbI4 single crystal 765, 766
(C4H9NH3)2-(CH3NH3)2Pb3Br10 767
CH3NH3PbI3 762
conducting layered 761–762
displex (closed-cycle refrigeration)

system 763
schematic representation 759–761

two-dimensional (2D) rhombus
star-shaped supramolecules 26

two double chains MOFs 303
two-over/two-under interwoven 2D

network, [HgI2(bpmbpt)] 291
n-type transparent conducting oxides

(TCOs)
crystal structures of 677
and electronic structure 676–678
materials designed for 675

u
UCR-20GaGeS-TAEA 400
UiO-66 crystalline structure 838
UiO-66 samples

defect density 849
ultra-microporous MOFs 895, 896, 904
ultra-stable Ti4L6 tetrahedron 44
UMCM-150 415, 416
uniform nets 427, 428
unit cell 466, 471, 474

germanium 671
silicon 671

unit construction approach 179, 191
unit construction strategy 3, 164, 167,

171–182, 191
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UNLPF-1 417
UO2(dbsf)(phen) 297
[UO2(dbsf) (phen)]⋅H2O 297
UO2Np(H2O)2[CH2(PO3)(PO3H)]2

(UNpC1P2-1) 374
uranium 269, 272, 275, 374, 922
uranium phosphonates 374
2-ureido-4-pyrimidinone (UPy) 28
usable adsorption 7, 864–867
usable CH4 capacity 865, 866
utp((10,3)-d) topological networks 438

v
Vagard’s law 722
valence band

chemical modulation of 679, 680
valence band maximum (VBM)

antibonding character of 683
valence-shell electrons 794
vanadium-oxygen clusters 56
vanadylphthalocyanine (VOPc) 716
van der Waals force 834
van der Waals interactions 198, 296, 908
vapochromic materials 18
vapochromic metallacycle 18
VIII-containing POVs 100
VMOP-α 47, 396
V-MOP-β 396
V-shaped bridging ligand dicyanamide

292

w
W(Mo)-Ag-S coordination polymers

anionic 188
cation-induced structural diversity of

188
cations and solvents 188
conductivities and energy gaps of 190
configuration of 182
divalent Ca(DMSO)6

2+ cation 186
semiconducting properties 190
structural variations in 188
structure-directing agent 187
structure types of 184, 186
synthetic routes 182

triphenylphosphine or halide anions
182

wave-like chain 189
W-Ag-S linear polymeric chain 182
wave-like Mo-Ag-S chain 189
white-light emission systems 40
wide-bandgap semiconductors 692
würtzite-type structure 200
Wyckoff sequence 487, 504, 520, 521

x
129Xe NMR spectroscopy 923
X-ray diffraction techniques 54, 56, 148,

182, 202, 208, 227, 408, 411, 415,
420, 487, 554, 566, 614, 637, 699,
701, 738, 743, 746, 840, 860, 861,
891, 897, 923, 955, 958

y
Yb6Ga4S15 516

z
Zeoball [Sn36Ge24Se132]24– 218
zeolite sodalite-type borogermanate 118
zeolite-type topology networks 443–447
zeolitic imidazolate frameworks (ZIFs)

343, 354–355, 404, 414, 418, 444,
735, 914, 956–958

zeolitic MOFs 377
zero-dimensional (0D) cluster

chalcogenides
Ba3(BQ3)(SbQ3) (Q = S, Se) 470
Ba3(BS3)1.5(MS3)0.5 (M = Sb, Bi) 470
Ba23Ga8Sb2S38 469
BaHgSe2 471–472
Ba12In4S19 466
Ba7Sn3S13 472–473
Ba8Sn4S15 473–474
Ba12Sn4S23 472–473
(Cs6Cl)2Cs5[Ga15Ge9Se48] 470–471

zero dimensional ionic compounds 647
zero-field splitting (ZFS) 100, 147, 791,

792, 796, 802
zero/negative thermal expansion 283
zigzag type chain 287–291
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zigzag W-Ag-S anionic chain 188
zinc azolate system 898
zinc salen complexes 14
zirconium–phenolate frameworks 416
zirconium–porphyrin frameworks 359
Zn4(μ4-O)(O2CR)6 361
[Zn(HCOO)2(4,4′-bipy)] 554
Zn(bac)2(bpp)]⋅1.5H2O (bac =

1-benzoylacetone bpp =
1,3-bis(4-pyridyl)propane) 290

[Zn(bpp)Br]2 566
[Zn(ebic)2]⋅EtOHn 288
Zn-e-Keggin cluster 378
[Zn2(H2O)2(malonate)2(Prz)]n 558
[Zn(hsb-2)(H2O)2⋅G⋅2H2O]n (G =

naphthalene-2,7-disulfonate) 357
[Zn(hsb-2)(NO3)2⋅2H2O]n 315
Zn(H2tib)(UO2)2(EDP)(HEDP)

(H2EDP)0.5⋅3H2O 374
[Zn(ImBNN)]n 312
[Zn2I4(tmdp)2]n⋅[Zn2I4(tmdp)2]n 295
Zn8L6 cages 50
Zn2+ metal ion 979
Zn2(mtba)(H2O)2⋅(DMF)6(H2O)5

(MOF-36) 350
Zn(NO3)2 310, 315, 438, 909
Zn(NO3)2⋅6H2O 208, 319, 352
Zn4O(btb)2⋅(DEF)15(H2O)3 (MOF-177)

348

[Zn2(OH)(tcpa)]⋅2DMF⋅2H2O 349
Zn(phen)(sdc) (phen =

1,10-phenathroline; H2sdc =
trans-stilbene-4,4′-dicarboxylic
acid) 290

[Zn(PR64)0.5(m-bdc)Cl]⋅3H2O 321
Zn4-p-tert-butylsulfonylcalix[4]arene

clusters 406
δ-ZnTe(hda)0.5 205
ZnTe and MnSe based hybrids 208
Zn-tetra-(4-carboxyphenyl)porphyrin

(ZnTCPP) 316
Zn2(TMTA)(H2O)2⋅NO3⋅2H2O⋅0.5DMA

(β-1) 319
Zn2(TMTA)(H2O)2⋅NO3⋅6H2O⋅DEF (α-1)

319
Zn8(TPC4R)2(Ln)4 nanocages 68
[Zn2TTFTB(H2O)2]⋅H2O⋅2DMF 727,

728
Zr-MOFs 351, 418–420, 838–839, 859,

986
Zr6O4(OH)4 415
ZrSQU, structural and topological

representation 850
ZTE 263, 264
zwitterionic tetrathiafulvalene

(TTF)-extended dicarboxylate
radical (TED) 710
















