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Table S1 Selected details of synthesis and characterisation of reduced isopolyanions. The compounds in each section are presented in the ascending order of reduction

degree.
No. of R
. . . Applicati
Archetype Formula accep_)ted Educts Synthesis condition Characterized by on Ref.
e
Isopolymolybdates
Lindguist  [NBugls[Mo'Mo"'s05s] 1 [NBug],[Mo"s056] electrolysis in DMF with EA, IR, EPR, nr =
NBu,BF,, at-1.1V polarography
Hepta- [NH3iPr]5[MoV05(OH)MoV'Golg] 1 [NH3iPr]5[MOVI7024] UV-irradiation of a single EPR, single-crystal nr 3
molybdate crystal [NH3Prls[Mo",05,] XRD
(A=313 nm)
x-Octa (BusN)6[Mo0"' s017(NCgH11),][Mo" sM0"4054] 4 0-[NBugJ4[Mo"s056], TETA, DCC  reflux in dry acetonitrile EA, IR, ESI-MS, nr ¢
UV/Vis, CV, single-
crystal XRD
Keggin [MesNH][H,M0"1,0,6(0H)15(Mo"05),] 12 [NH5'Prls[Mo",05] prolonged photolysis in EA, IR, ESI-MS, CV, anti- °
derivative aqueous solution, pH 5- Mo NMR, single- tumor
6,4d crystal XRD acti\gity 7,
[Me,NH,]6[H,M0"1,0,5(0H)1,(M0"'03),] 12 MoOs, Na,MoO,, C(CH,0H),, HT 160 °C, 3 d EA, IR, single-crystal nr 10
(Et,N)Cl, MesNH, H,0 XRD
[HaMo"¢Mo"",05¢pyel-Hapys-2H,0 12 [Mo"30,(H,0)s]*, Hanta, HT120°C,3d,pH=3 EA, IR, single-crystal nr 1
pyridine XRD
“Shrink-  (CgH13Na)10[H,M0"sMo" 1,05,]-34H,0 4 Na,Mo0,, Na,S,0,, HCl, pH 4-4.5 EA, IR, UV/Vis, nr 1
Wrapping” HMTAH single-crystal XRD,
BVS, DFT,
magnetometry
Deca- ("BusN)[Mo’,Mo0",0,5(0Me)s(Mo"NO)] 2 (n-BugN),[Mo"'50,3(0Me),4(NO) reflux in methanol, 4 h EA, IR, single-crystal nr B
molybdate {Na-(MeOH)}], VCl; XRD,
electrochemistry,
magnetometry,
Hickel calc.
("Bu4N)2[M0V4M0V'5024(0Me)7(M0”NO)] 4 (n-Bu4N)2[MoV'6018(NO)], reflux in 1:1 mixture of EA, IR, single-crystal nr 1
N,H,4-2HCI methanol and XRD,
acetonitrile, 7 h electrochemistry,
magnetometry,
Hickel calc.
Isopolytungstates
Lindguist  [(C,Hs)sN][W'W"50,4]-0.5H,0 1 Na,WO0,, MoO3, Mo, HT 160 °C, 3,5 d EA, IR, TGA, single- nr “
Et,NCI-H,0, H,0 crystal XRD,
magnetometry
[HsN(CH,),NH3],[WYW"'5s046]- [H,N(CH,),NH,] 1 Na,WO,, V, H,N(CH,),NH,-2HClI, HT 160 °C, 3,75 d EA, IR, TGA, single- nr 1
Cl-8H,0 H,0 crystal XRD,
magnetometry



15

(CpFe'Cp)sIW'W"'504] 1 Na,WO0,, CH;COONa, CH;COOH, 85°C, 1d EA, IR, single-crystal nr
ferrocene, THF, HCI- XRD,
magnetometry
Meta- H,W WY 00,01 (n=1, 2) 1-2 Nag[H,W"'1,040] electrolysis on a Hg EA, IR, UV/Vis, nr 117
tungstate cathode potentiometry,
polarography, EPR
Rb4H8[H2W'V3W'V904o]-18H20 6 NaG[HZWV'1204o], RbCl, electrolysis on a Hg EA, single-crystal nr 1
CH3;COONa cathode at —0.53 V vs. XRD
SCE in 0.5 M HCl
INH,1Hs[H, W' s W50 0] 6 [INH,J6[HW"' 1,040] electrolysis on a Hg EA, IR, UV/Vis, CV, nr 1
cathode at -0.41 V vs. 8w NMR
Ag—AgCl (3.5 M KCl) in
0.5 M Hcl
[NHZ1aHg[H, W™ W0 0] 6 [INH,J6[HW"' 15040] electrolysis at 4.0 V vs. a EA, IR, powder XRD  electroca 0
graphite rod electrode in talyst for
2 M Na,CO; hydrogen
oxidation
for fuel
cell
applicatio
ns
HWY WY 15,0401 (n =3, 6,9, 12) 6-24 Nag[H,W""1,040] electrolysis on a Hg nr 222,23
cathode
Deca. [Hsoz][NH2‘§r2]4[wv\\l/vv'gvcl)3z]-4Hzo + 1-2 [NH,'Pr,]4[W""1003,] UV photolysis EA, IR, W NMR, nr -
tungstate [H50,]5[NH, Pryla[W W 503,]-4H,0 (A>310 nm) EPR, sir;(glig-crystal
[CeHeN I [HWYWY'50,,] + 1-2 [CeH1eN4][WY'1403,]-2CH5CN UV photolysis EA, single-crystal nr »
[CeH1eNa 1 [H,WY,WY'505,] (A>300nm), 20 h XRD
Na JHW'W"50,,] + 4 Nag[H,W",W";04,] 1-2 Na,WO,, HClO,, CH;CN 1) 80 °C, pH = 1; EA, single-crystal nr »
2) UV photolysis XRD
(A>300nm), 20 h
INBuJs[W W"'505,] 1 [NBugls[W"'1403,] electrolysis in DMF at EA, IR, UV/Vis, EPR nr %
—-1.3 V or UV photolysis
[NBugJs[W",W"'505,] 2 [NBugls[W"'1003,] electrolysis in acetonitrile uV/Vis, V70 and nr z
at-2.2V W NMR, EPR
Isopolyvanadates
Lindquist  cis- 1 cis-Na,[V'"'¢0,(OH)¢((OCH,)5 1)40°C, 1 h; 2)RT,15h  EA, IR, UV/Vis, CV, nr s
(CN3Hg),[V"¥V'5043((0OCH,)3CCH,0H),]-8H,0 CCH,0H),]-8H,0, H,0, EPR, single-crystal
XRD,
magnetometry
V"Y,V'504(0CH3) 1] 3 1) VO(0'Bu)s, CHOH; HT 125°C, 24 h EA, IR, UV/Vis, CV, nr »
2) VO(OCH;);, CH;OH, ‘BUNOH, single-crystal XRD,
I BVS
(TBA),[V"3VY3010(OH)s((OCH,)sCNO,),]-0.67 3 (TBA),[V"s010(OH)5((OCH,)sCNO RT,5h EA, IR, single-crystal  inhibition 3



CH,Cl, ,)l, 1,1- XRD of  the
methylphenylhydrazine, CH,Cl, ATPase
V"Y,V",04(OCH;),Fe"OTH] 3 VO(OCH,)s, FeBr,, toluene, 85°C, 110 h EA, IR, ESI-MS, CV, nr 32
AgOTf, MeCN single-crystal XRD,
magnetometry
V"Y,v",0,(0CH5) 1] 4 VO(O'Bu)s, N"Bu,[BH,], CH;OH HT 125°C, 24 h EA, IR, CV, single- nr 33,34
crystal XRD, BVS
v"Y,v",0,(0C,Hs)15] 4 VO(OC;Hs)s, N"Bu,[BH,], HT 125°C, 24 h EA, IR, CV, DCS, ESI- nr 35,36
C,HsOH MS, single-crystal
XRD, BVS
("BugN), V" vY,06(0OH)4((OCH,)5CCHs),] 4 ("BusN),[VY013((OCH,)5CCH3), ], RT,5h EA, IR, UV/Vis, nr ¥
1-methyl-1-phenylhydrazine 0 NMR, EPR,
single-crystal XRD,
electrochemistry,
magnetometry
(MesNH)[V"sVV0,{(OCH,);CCHs}] 5 V,03, V,0s, 1,1,1- HT 210°C, 17 h EA, IR, single-crystal nr 38
tris(hydroxymethyl)ethane, XRD,
Me;3NHCI, Et;NHCI, H,0 electrochemistry,
magnetometry
cis-Na,[V";0,(OH)e((OCH,); CCH,OH),]-8H,0 6 NaVOs, N,HsOH, 80°C, 7 h EA, IR, UV/Vis, CV, nr %
pentaerythritol, H,0 EPR, single-crystal
XRD,
magnetometry
Ba[V"s0,(OH)5((OCH,);CCH5)5]-3H,0 6 V,03, KVO3, 1,1,1- HT 150 °C, 50 h EA, IR, single-crystal nr 38
tris(hydroxymethyl)ethane, XRD,
BaCl,-2H,0, H,0 electrochemistry,
magnetometry
Na,[V"50,{(0CH,)3CCH,CHs},] 6 V,03, Nav0;, 1,1,1- HT 150°C, 21 h EA, IR, single-crystal nr 3
tris(hydroxymethyl)propane, XRD,
NacCl, H,0 electrochemistry,
magnetometry
("BugN),[V"s0,(OH)s((OCH,);CCH3),] 6 ("BugN),[V¥015((OCH,)3CCHs),], RT, 10 h EA, IR, UV/Vis, nr 37
CH,Cl,, 1,2-diphenylhydrazine 0 NMR, EPR,
single-crystal XRD,
electrochemistry,
magnetometry
(cat)[V"V"Vs04(OCH3)g(calix)(CHsOH)] 6 VOSQ,, calix, CH;0H and one of HT 170°C, 3 d EA, IR, single-crystal nr 3
(cat = Et;N, NH,, PyH, EtsNH) base (Et;NOH, NH,OH, Et;N, XRD,
pyridine) magnetometry, DFT
Deca- (NHZ)2[V"10016(CH3CH,C(CH,0)3),]-4H,0 10 V,03, NH,VO;3, 1,1,1- HT 150 °C, 20 h EA, IR, single-crystal nr i
vanadate tris(hydroxymethyl)propane, XRD,
NH,CI, H,0 electrochemistry,
magnetometry
(EtzN)[V"10015(CH5CH,C(CH,0)53)s] 10 V,03, V,0s, 1,1,1- HT 200°C, 22 h EA, IR, single-crystal nr 3



tris(hydroxymethyl)propane, XRD,
TMABr, TMACI, H,0 electrochemistry,
magnetometry
(Me3sNH),[V"10014(0OH),((OCH,)CCH,OH),]- 10 V,03, V,05, NaVO;, HT 150 °C, 20 h EA, IR, CV, single- nr a0
2H,0 pentaerythritol, Et;NHCI, H,0 crystal XRD,
magnetometry
Na,[V"gV",04¢((OCH,)CCH,CHs),] 8 V,03, NaVOs, NaCl, Cu,Br, 1,1,1- HT 150 °C, 50 h EA, IR, CV, single- nr 40
tris(hydroxymethyl)propane, crystal XRD,
H,0 magnetometry
K,[V"VsV",016((0OCH,)CCH,CH3)]-2H,0 8 V,03, KVO3, KCl, MnCl,, 1,1,1- HT 150 °C, 40 h EA, IR, CV, single- nr 40
tris(hydroxymethyl)propane, crystal XRD,
H,0 magnetometry
(BugN),[V"sV",046((OCH,)CCH,CH3)] 8 V,03, V,0s, VOSO,, 1,1,1- HT 150 °C, 90 h EA, IR, single-crystal nr a0
tris(hydroxymethyl)ethane, XRD,
Bu,NOH, H,0 magnetometry
“Wheel- (n-BugN),4 V",V 504¢]-H,0 2 (n-BugN),[{(n3-C4H7)Pd},V4015], reflux under N,, 2 h EA, single-crystal nr i
like” deca- VARRY; CH3CN XRD 42,43
vanadate (Et4N)4[V ",V g056]-H,0 2 VO(acac),, Cu(acac),, CH,Cl,, RT, 1h EA, IR, EPR, TGA, nr ’
Et,NCI single-crystal XRD
("BugN),[V"Y,VY50,6]-2 DMF 2 ("BugN)a[V'404,], DMF, N-tert- UV irradiation EA, IR, UV/Vis, nr 4445
butyl diethanolamine (A>380nm), 90 °C, single-crystal XRD
overnight
("BugN)a V",V g00] 2 V,05, VOSO,, "Bu,NOH, RT EA, CV, EPR, nr 4

acetone, H,0

magnetometry

nr —not reported

Methods

BVS - bond valence sum calculation

CV - cyclic voltammetry

EA — elemental analysis

EPR — electron paramagnetic resonance

ESI-MS — eloctrospay ionization mass spectrometry
HT — hydrothermal synthesis

IR —infrared spectroscopy

NMR — nuclear magnetic resonance

PXRD - powder X-ray diffraction
RT — room temperature

Single-crystal XRD - single-crystal X-ray diffraction

TGA - thermogravimetric analysis
UV/Vis — ultraviolet-visible spectroscopy
XPS — X-ray photoelectron spectroscopy
SCE - saturated calomel electrode
Organic compounds

Bu — Butyl

Cp — ferrocene

DCC - N,N’-dicyclohexylcarbodiimide
Et — ethyl

HMTAH — hexamethylenetetramine
Me — Methyl

nta — nitrilotriacetate

Pr- Isopropyl

py - pyridine

TBA — Tetrabutylammonium

TETA — Triethylenetetramine

Tf — trifluormethansulfonat



Table S2 Selected details of synthesis and characterisation of reduced of no-capped Keggin type anions. The compounds in each section are presented in in the

ascending order of reduction degree.

No. of .
H.etero- Formula accepted Educts Synthe.5|s Characterized by Application Ref.
ion X o condition
POMos with Keggin anions XMoV,,MoV'lz_n
[K,Ag15(L)10(H,0),][H(PMo Mo 1,040),], 1 H3[PMo"1,040], AgNO3, 5-0-  HT 160 °C, 3 d, EA, IR, UV/Vis, photocatalyst for Y
L = 5-o0-toloyl-1H-tetrazole tolyl-1H-tetrazole, HNO;, pH=2.13 single-crystal XRD degradation of
H,0 organic dyes
[Ni(H,0)¢][HsPMo Mo"';,040],-30H,0 1 Na,MoO,, HCl, HsPO,, RT EA, IR, single-crystal nr 8
N,Hs(HSO,), Ni** XRD
[cu'(pz); s1a[PM0'Mo"'},040]-pz-2H,0 1 H;PMo""1,040, CuCl,, pz, HT160°C,4d,  EA, IR, TGA, single- electrocatalyst 9
H,0, HCI pH=3.5 crystal XRD for reduction of
H,0,
[Cu's(pz)sCI[Cu'5(pz)3(H,0)1[PMo'Mo"'1104] 1 HsPMo"' 1,040, CuCly, pz, HT 160 °C, 4 d, EA, IR, TGA, single- electrocatalyst 9
H,0, HCI pH=2 crystal XRD for reduction of
H,0,
[Ags(2-btz),(HPMo' ;Mo "' 1004)] 2 Hs[PMo"' 1,040, AgNO;, - HT 160 °C, 4 d, EA, IR, UV/Vis, photocatalyst for %0
btz, HNO3, H,0 pH=1.2 single-crystal XRD degradation of
organic dyes
[{Ni(phen),(H,0)},](H;0)[PMo",Mo""1,040]-4H,0 2 NaVOs, Na,MoO,, HT 160 °C, 5 d, EA, IR, UV/Vis, nr 3t
pY Ni(CH3COO0),, phen, H,0, pH=4.5 single-crystal XRD
HsPO,
("BusN)s[PMo",Mo""150,0{Co(MeCN),}] 2 ("BusN)s[PMo"'1,04], CoCl,, 12 h EA, IR, *'P NMR, CV, nr 52
CH5CN, Na/Hg amalgam single-crystal XRD
[Ni(phen)s][PMo"3Mo"'50,{Ni(phen)},] 3 (NHZ)sMo",0,,, NiCl,, HT160°C,7d,  EA, IR, UV/Vis, EPR, nr >3
HsPO,, 1,10-phen, H,0 pH=3.8 single-crystal XRD
CaolsHsPMoV4MoV'8O4o-18H20 4 Na,Mo0Q,, H3PO,, HCI, electrolysis EA, single-crystal nr >4
CaCl,-2H,0 under N, on a XRD
Pt electrode, at
-0.2 V vs. SCE
(CoH,NO),H;[PMo";M0"'50,4]-3H,0 4 H,[PMo",Mo"5040], EA, IR, *'P NMR, nr >3
Quinolin-8-ol, MeCN, single-crystal XRD
[Co"(bpy)sls(H,bpy)[(Co"bpy),(PMo"sM0"'5040) 151 4 Na,Mo0,,Co(Ac),, 2,2"-bpy, ~HT220°C,3d  EA, IR, '"HNMR,CV,  water oxidation %
(Co"bpy)( PMo';M0"'4044)]-16H,0 4.4- XPS, TGA, single- to generate O,
bis(phosphonomethyl)biph crystal XRD under visible
enyl, Na,HPO,, H;PO,, H,0 light irradiation
[TBA]5[HsPMog'Mo,"'044Zn,][C;H(CO0),1, 8 Na,Mo0,, Mo, ZnCl,, HT180°C,3d,  EA, IR, TGA, PXRD, electrocatalyst 37,38
H5PO,, H,C,0,4, TBAOH, H,0 pH=4.9 single-crystal XRD for reduction of
BrO;~
[H30][Hdmals[H,phen]{[Cr(phen)],[Mo'sMo"'50; 9 (NH,4);M00,, K,Cr,0, HT160°C,7d  EA, IR, UV/Vis, XPS, nr >

6(PO4)1}nH,0O(n = 1)

H3P03, phen, DMF, Hzo

TGA, cerate
oxidimetry,
single-crystal XRD




VI

a-[N BUa]s[SVIMOVMOVIMOm]

1 [NHex,],[SMo"1,0,40],

60

S electrolysis, at EA, IR, EPR, single- nr
CH,Cl, —0.1Vvs. crystal XRD,
Fc'/Fc electrochemistry
[GeMo'gMo" 4O6(H,- 8 Na,Mo0,, GeO,, HT 170°C, 4 d, EA, IR, XPS, TGA, nr &l
Ge" OH).{Ni(pda)(H,0)},{Ni(pda) {Ni(pda)(bpe)}(bpe) Ni(CH3COO0),, pda, bpe, pH=6.0 single-crystal XRD,
05ln H,0, H,S0, magnetometry
[M0"sMo" 4030(Hy-OH)e(Ni"04){Ni"(en)(H,0)}4] 8 MoOs3, Ni(Ac),, en, H,0 HT 160°C,2 d EA, single-crystal nr &2
XRD
Ni" [M0"1,050(u-OH)10H{Ni"4(H,0)1,}] 12 (NH,)6[M0,0,4], 65°C, 3d EA, IR, single-crystal nr &
Ni(OOCCHj3),, (N,H5)HSO,, XRD, magnetometry
CH;COOH, H,0
POTs with Keggin anions XWV,,WV'H_n
NaCu',(tib)4(H,0)alH,PW W' 110,401 [HoPW"'15040] 1 Na,WO,, HsPO,, Cu(NOs),,  HT 160 °C, 3 d, EA, IR, TGA, XPS, catalyst for &
6H,0 tib, C,H;0H, H,0 pH =3.66 single-crystal XRD, epoxidation of
electrochemistry olefins with H,0,
[Cu's(bpmb), ] [PW W' 11040] 1 HsPW"' 1,040, CuCly, bpmb,  HT160°C,4d, EA, IR, powder XRD, electrocatalyst &
HCI, H,0 pH=3 single-crystal XRD, for reduction of
photoluminescence NOZ, 105 and
analysis oxidation of
ascorbic acid
[Cu(2,2’-bpy),Is[PW",W"'14040]-2H,0 2 Na,WO0,, NaH,PO,, CuCl,,  HT160°C,6d, EA, IR, single-crystal electrocatalyst &
bpy, EtOH, H,0 pH=5 XRD, for reduction of
electrochemistry NO*
Co(tib),[PW'sW"'4034]-5H,0 3 Na,WO0,, HsPO,, Co(NOs),,  HT 160 °C, 3 d, EA, IR, TGA, XPS, nr 64
pY tib, H,0 pH = 4.35 single-crystal XRD,
electrochemistry
[Ni(enMe),(H,0),],[Ni(enMe),PW"3W"'50,0]-H,0 3 Na,W0,, NiCl,, enMe, H,0, HT180°C,3d,  EA, IR, XPS, single- nr &
HsPO, pH=5.0-5.5 crystal XRD
NaHg[PW",W"'0,]-4H,0 4 H3PW"' 1,044, HCI electrolysis EA, IR, UV/Vis, XPS, nr &8
under N, at EPR, single-crystal
-0.7 V vs. SCE XRD,
electrochemistry
[Na(H,0),{M'(btp),(PW",W"'5030] (M = Cu, Ag)) 4 Na,WQ,, Cu(OAc), or HT 160 °C, 5d, EA, IR, TGA, single- electrocatalyst &
AgNO;, bpt, H,0, H;PO, pH=3.5 crystal XRD, for reduction of
electrochemistry NO®;
fluorescence
properties at RT
siv [Ags(2-btz)sK(SiW'W"";,040)]-13H,0 1 Ha[SiW" ,040], AgNOs, 2-  HT 160°C, 4 d, EA, IR, UV/Vis, nr %0
btz, HNO3, H,0 pH=1.5 single-crystal XRD
[Cu(2,2’-bipy),l{AIW W™ ;0,0[Cu(2,2’- 1 Cu(CH5C00),, Na,WO0,, HT 180 °C, 3 d, EA, IR, EPR, TGA, nr 70
bipy),],}-2H,0 2,2’-bipyridine, EDTA, pH=5 single-crystal XRD
A" NaOH, Al,Os, H,0
CseNa[AIW',W"'1,0,0]-14.5H,0 2 Nas[AIW"',04], Cs* electrolysis  EA, IR, CV, ”Al NMR, nr &
under Ar at single-crystal XRD




-0,13 V vs.

NHE
co" K7,77[C0”WV2WV'10040]0,385[Co”WV'nO[w]o,115-9.7H2 2 Ks[Co”WV'1204o], H,0 electrolysis EA, IR, single-crystal nr 2
(0} under N, at XRD
-0.69 V vs.
SCE, pH=3
Mixed Mo/W POMs with Keggin anions XMov,,WV'lz.n
As’ {[Co(dien)]4[(As'O,)Mo sW"",055(u—0H)s]}-2H,0 8 W03, Mo0;, As,03, HT175°C,3d, EA, IR, single-crystal nr 3
Co(NOs3),,dien, H,0 pH=7 XRD, magnetometry
[Cus(BTC),(H,0)514[SIW""1;M0"04](C4H1,N)s-30H, 1 Kg_Na,SiW"";030, HT180°C,3d, EA, IR, single-crystal nr &
0 (N(C4H9)4)0,5Na1.5[M0V204(H pH=4.8 XRD, magnetometry,
,0),(0x),], CuCl,-2H,0, proton conductivity
siV H3BTC, measurements
H,[a-SiMo",W"' 150,401 [Cu(PDA),-H,01, 2 Ke_Na,SiW"" 1103, 90 °C EA, IR, UV/Vis, EPR, nr 73
(N(C4H9)4)0,5Na1.5[M0V204(H TGA, single-crystal
,0),(0x),], CuCl,-2H,0, PDA XRD, magnetometry
Ge" H,[a-GeMo",W"' 150,40 [Cu(DMF)3H,0],-5H,0 2 Kg_Na,SiW"";;03, 72°C,pH=7  EA, IR, single-crystal nr 76

(N(C4Ho)a)o.sNay s[Mo",04(H
20),(0x),], CuCl,-2H,0, DMF

XRD, magnetometry

nr —not reported

Methods

CV - cyclic voltammetry

EA — elemental analysis

EPR — electron paramagnetic resonance
HT — hydrothermal synthesis

IR — infrared spectroscopy

NHE — normal hydrogen electrode
NMR — nuclear magnetic resonance
PXRD - powder X-ray diffraction

RT — room temperature

SCE - saturated calomel electrode

Single-crystal XRD — single-crystal X-ray diffraction
TGA - thermogravimetric analysis

UV/Vis — ultraviolet-visible spectroscopy
XPS — X-ray photoelectron spectroscopy
Organic compounds

Ac — acetate

bpe - 1,2-bis(4-pyridine)-ethane

bpmb - 1,4-bis(pyrazol-1-ylmethyl)benzene
bpy — bipyridine

btp - 1,3-bis(1,2,4-triazol-1-yl)propane

BTC - 1,3,5-benzenetricarboxylate

btz — 1-benzyl-1H-(1,2,4)triazole

Bu — butyl

dien — diethylenetriamine

dma - dimethylamine

DMF - dimethylforamid

EDTA — ethylenediaminetetraacetic acid
en — ethylenediamine

enMe - 1,2-diaminopropane

pda — propanediamide

phen — 1,10-phenanthroline

pz — pyrazine

tib — 1,3,5-tris(1-imida-zolyl)benzene
ox — oxalate



Table S3 Selected details of synthesis and characterisation of reduced bi-capped Keggin type anions. The compounds in each section are presented in in the ascending

order of reduction degree.

Hetero- No. of Synthesis
. Formula accep Educts e Characterized by Application Ref.
ion X _ condition
tede
Bi-capped bivanadyl POMos
("BugN)3[PMo"4,Mo"'5040(V"V0),] 6 ("BugN)3[PMo""1,04], 19h EA, IR, *'P NMR, CV, nr >
CH5CN, [VVOCI3(dme)], single-crystal XRD
Na/Hg amalgam
[Cu's(2,4'-bipy)s(OH)][PMo"'sV" 3V 044(V"V 0),]-1.5H,0 6 NH,V'03, H3[PM0" ,040],  HT 160 °C, EA, IR, XPS, single- nr 7
Cu(CH5CO0,),, 2,4'- bipy, 13d crystal XRD
H,0
[{Co(2,2’-bipy),(H,0)L,1[PMo"'sMo",0,4(V"V0),] 7 NaVOs, Na,MoO,, HT160°C,  EA, IR, UV/Vis, single- nr 3t
pY Co(NOs),, 2,2’-bipy, H3PO, 5d,pH=4.5 crystal XRD
[Cu'6(2,3"-bipy)g(2,3"-bipy-2'- 7 NH,VO3, H3[PMo""1,0,40], HT 160 °C, EA, IR, XPS, single- nr 7
0),][V",;M0"sMo"";,044(PO,)] Cu(C,0,),, 2,3~ bipy, H,0 13d crystal XRD
(EtsNH)s[PMo'sMo"'s0,5(V"V0),] 8 Na,Mo0,, VY0S0,, HsPO,,  HT 180 °C, EA, IR, UV/Vis, single- nr 78
Et;NHCI, H,0 3d crystal XRD
[PMo";M0"'50,0(V"V0,){Co(phen),},](H;0),[PMo'sMo "', 9 NaVOs, Na,MoO,, HT 160 °C, EA, IR, TGA, single- nr 7
040(V"V0,){Co(phen),(H,0)},] Co(NOs),, phen, H3PO,, 5d, pH=4.5 crystal XRD,
H,0 magnetometry
[Ni(phen),][SiMo",Mo0""1;040(VV0),]-2trea-2H,0 4 Ha[SiM0"1,040], Ni(NOs),,  HT 160 °C, EA, IR, XPS, TGA, nr g0
NH,VOs;, phen, trea, H,0 5d single-crystal XRD,
magnetometry
{[Co(phen),],[SiMo"sM0"'504(V'"V0),]}{[Co(phen),(H,0), 6 Ha[SiMo"'1,040], Co(NO3),,  HT 160 °C, EA, IR, XPS, TGA, nr 80
siV 1[SiMo";Mo0"'5045(V'"V0),]}-3H,0 NH,VO;, phen, trea, H,0 5d single-crystal XRD,
magnetometry
[cu'(phen),],{[Cu'(phen)],[SiMo’,M0"'s0,40(V"V0),1} 6 Ha[SiMo""1,040], Cu(NO3),,  HT 160 °C, EA, IR, XPS, CV, TGA, nr &l
NH,VOs;, phen, trea, H,0 6d single-crystal XRD,
magnetometry
{[Co(phen),],[GeMo"4Mo"'304(V"0),]{[Co(phen),(H,0) 6 Ha[GeMo" 1,040], Co(NO3),,  HT 160 °C, EA, IR, XPS, TGA, nr %0
,1[GeMo",;M0"'30,40(V"V0),1}-3H,0 NH,V"'0;, phen, trea, H,0 5d single-crystal XRD,

Ge'v v y v " magnetometry o
{[Zn(phen),],[GeMo 4Mo "g04(V "0),]1¥[Zn(phen),(H,0) 6 Hi[GeMo"1,040], Zn(NO3),, HT 160 °C, EA, IR, CV, XPS, TGA, nr
l,[GeMo"4Mo"'50,4(V"0),]}-3H,0 NH,VO;, phen, trea, H,0 6d single-crystal XRD,

magnetometry
[M(2,2’-bipy),(H,0)],[AsMo"sMo";04(VO),]}, M = Co, 7 Liz[AsMo" 1,040], M(NO3),  HT 160 °C, EA, IR, XPS, TGA, electrocatalytic ©
Zn (M = Co, Zn), NH4VVO3, 6d single-crystal XRD reduction of NO,~

AsY 2,2'-bpy, trea, H,0 to NH3
{As'M0"'sM0"¢0,45(V"0)[VYO(H,0)]}-[Cu(4,4'- 8 Lis[AsMo"";,0,0], Cu(NO;),,  HT 165 °C, EA, IR, CV, XPS, TGA, nr &
bipy)]s-H,0 NH,VO;, 4,4'-bpy, trea, 6d single-crystal XRD,

H,0 magnetometry
vV (EtzN)o[V"Mo",Mo0"1oV",0,4] Na,Mo0,, V,0s, 1,2,4,5- HT 180 °C, EA, IR, single-crystal nr &




benzenetetracarboxylic
acid, Et4NC|, H2504

3,7d

XRD

Bi-capped bivanadyl mixed-metal POMo/Vs

{[Co(L)s][HPMo""sV",040(V"0),]}, L = 1-(imidazol-1-yl)-4- 2 H3PMo0"' 1,040, NH,VOs, HT 160 °C, EA, IR, XPS, TGA, electrocatalyst
(1,2,4-triazol-1-ylmethyl)benzene Co(CH;C00),, L, H,0 3d powder XRD, single- for the reduction
crystal XRD of 1053 and
oxidation
ascorbic acid
CoH(bix),[PM0"V",040(V"V0),] 2 Na,Mo0,, NaVOs, HsPO,, HT 160 °C, EA, IR, UV/Vis, TGA,  photocatalyst for 8
CoCl,, bix, H,0, HCI 5d,pH=4 single-crystal XRD degradation of
RhB
[HMn"(bix),][PMo"'sV",0,4(V"V0),]-2H,0 3 Na,Mo0,, Nav'0,, H;PO,,  HT 170 °C, EA, IR, UV/Vis, TGA,  photocatalyst for &
Mn(OAc),, bix, H,0, HCI 6d,pH=5.1 single-crystal XRD degradation of
RhB
[M(bix),][PMo"sv"50,0(v"0),]-2H,0, M = zn", cu" 3 Na,MoO,, NaVOs, H;PO,, HT 170 °C, EA, IR, UV/Vis, TGA, photocatalyst for &
M(OAc),, bix, H,0, HCI 6d,pH=5.1 single-crystal XRD degradation of
RhB
v [Co(bpy)sl,IPMo" sV 3v"V0,0(V"V0),][{Co(bpy),(H,0)},{P 3 HeP,M0"'1506,, NH,VO3, HT 180 °C, EA, IR, XPS, single- nr 8
P Mo""sv'3vV0,44(V"0),}]-8H,0 CoCly, H,0 4d, crystal XRD
PMo"'eV"\Y,04,][M(Phen),(H,0)],[TEA],-H50-3H,0 4 NH,VOs, HsPO,, HT 160 °C, EA, IR, UV/Vis, XPS, nr 8
(M = Co, Ni, Zn) HsPMo"'1,040, M*', TEA, 3d,pH=6 single-crystal XRD
Phen, H,0
[PMo"'v"Vs\Y,0,,1[Co(Phen),],[Hpy]-3H;0-H,0 5 NH,V'03, H;PO,, HT 160 °C, EA, IR, UV/Vis, XPS, nr 8
HsPMo",,0,0, CoCl,, TEA,  3d,pH=4 single-crystal XRD
Phen, py, H,0
{PMo"sMo";v" ,v",0,,HCo"(H,0)(2,2"-bpy),1,][Co"(2,2’- 5 Na,Mo0,, NH,VO,, HsPO,,  HT 160 °C, EA, IR, TGA, single- nr %
bpy)sl{PMo",M0*V"s0,,}-6H,0 Co(OAc),, 2,2’-py, H,0 5d, crystal XRD
{PMo"'sMo", V" ;v";0,,Hcu" (2,2 -bpy) Heu"(2,2- 5 Na,Mo0,, NH,VO;, HsPO,,  HT 160 °C, EA, IR, TGA, single- nr %0
bpy),}.]-3.5H,0 Cu(OAc),, 2,2’-bpy, H,0 5d crystal XRD
[Cos(phen)g(H,0),(HPO3),1(H30)3[PMo"'gV" 1044(V" 0),] 6 Na,MoO,, NH,VO;, HsPO,,  HT 160 °C, EA, IR, UV/Vis, XPS, nr o
CoCl,, phen, H,0 6d,pH=4 EPR, TGA, single-
crystal XRD
[cu'(phen),]a[PMo"'V";0,,{Cu'(phen)},]-Hs0, 6 Na,Mo0,, NH,V'0;, HT 160 °C, EA, IR, UV/Vis, EPR, nr >3
HsPO,, CuCl,, phen, H,0 7d,pH=4,4 TGA, single-crystal XRD
[Ni(enMe),][(V'M0"1gV",040) (VV0),1,}-10H,0 6 Na,Mo0,, NaVOs, HCl, HT160°C,  EA, IR, UV/Vis, single- photocatalytic 52
enMe, NiCl, 4d,pH=3,7 crystal XRD degradation of
W RhB
Nag sKe sIMo"'gV" ,056(VV0,)(VV0),]-12.5H20 6 Na,Mo0,, KCl, VOCl,, H,0  45-50°C EA, IR, single-crystal nr %
(Ar atm.), XRD
5d,pH=6,2
Bi-capped bivanadyl POTs and PONs
W INILVYWY WY 0040(VY0),], L = 1,4-bis(imidazol-1- 4 Na,WO0,, V,0s, NiCl,, L, HT 160 °C, EA, IR, TGA, single- photocatalyst for 9“
ylmethyl)benzene H,0 5d,pH=6,5 crystal XRD photodegradatio
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n of dyes

Ge" {Cu(en),}s{GeNb",V'",04,}-20H,0 2 K7;HNbgO14, Cu(OAC),, HT 160 °C, EA, IR, TGA, single- antitumor activity
NaVOs;, GeO,, NaOH 3d,pH=12 crystal XRD
[Ni(enMe),],{[Ni(enMe),][Ni(enMe),(H,0)Asw " ,W"v", 8 NasAsO,, Na,WO,, V,0s, HT 180 °C, EA, IR, XPS, single- nr &
As’ 04,}:6H,0 NiCl,, enMe, H,0 34d, crystal XRD
pH = 6.5-7
[Cu(en),]s sICu(en),(H,0){IV'Nb"1,040(V"0),][Cu(en),]}- 2 K;HNbgO14, NaVO3, CuSO,, HT 110 °C, EA, IR, single-crystal nr %
v 17H,0 en 44, XRD
pH=123
Bi-capped with Mo""" or Sb" ions POMos
(TMA)s[SiMo",Mo" 15044 4 [Mo0"'1,51,015(0H)15(H,0)e]  HT 150 °C, EA, IR, single-crystal nr 97
, Na,SiO3, HCI, TMAOH, 36h,pH=4 XRD, magnetometry
siV . v Vi Vi H.0 .
(TMA)¢[Si;M0o*14M0"14,0g4(H,0)]-2H,0 7 [Mo"'1,51,01,(0H)1,(H,0)6] HT 150 °C, EA, IR, single-crystal nr 97
, Na,SiO3, HCI, TMAOH, 36h,pH=2 XRD, magnetometry
H,0
(H3bpp)1/2(H2bpp),[AIMo" ;Mo " 50,44(Mo" 0,),]-2H,0 4 AICl;, Na,MoO,, NiCl,, bpp,  HT 160 °C, EA, IR, XPS, single- catalytic 98
Al H,0 5d,pH=4.3 crystal XRD oxidation of
cyclohexanol to
cyclohexanone
(NH,)[Mo"sMo"s034(As"0,)Mo" (Mo'0)] 8 (NHz)sM0",0,,, NaAsO,, HT 150 °C, EA, IR, TGA, XPS, H,0,-based 99
As’ CH3;COONH,, N,HgSO,, 6d, pH=0.5 single-crystal XRD oxidation of
Mn(OAc),, H,0, HCl styrene
(C,N,Hg),[PMo"sMo",Sb™,0,,]-2H,0 5 (NH4)eM0",0,4, Sb,03, HT 185 °C, EA, IR, TGA, XPS, nr 100
H3;PO,, en, H,0 3d,pH=7 single-crystal XRD
[PMo"sMo",sb",0,,][M"(enMe),]-4H,0, M = Cu, Ni 5 (NH,z)eM0",0,4, HsPO,, HT 160 °C, EA, IR, TGA, XPS, nr 1ot
pY Sb,05, M*, en, H,0, HCI 3d, single-crystal XRD
("BuaN)3[PMo"sMo"¢Sb",040] 6 ("BugN)s[PMo""1,04], 30h EA, IR, *'P NMR, CV, nr 52
CH5CN, SbCl;, Na/Hg single-crystal XRD
amalgam

nr —not reported

Methods

CV - cyclic voltammetry

EA — elemental analysis

EPR — electron paramagnetic resonance
HT — hydrothermal synthesis

IR — infrared spectroscopy

NMR - nuclear magnetic resonance
PXRD - powder X-ray diffraction

RT — room temperature

SCE - saturated calomel electrode

Single-crystal XRD — single-crystal X-ray diffraction
TGA — thermogravimetric analysis

UV-vis — ultraviolet-visible spectroscopy
XPS — X-ray photoelectron spectroscopy
Organic compounds

Ac — acetate

bipy — bipyridine

bix — 1,4-bis(imidazol-1-ylmethyl)benzene
bpp - 1,3-di(4-pyridyl)propane

bpy — bipyridine

Bu — butyl

dme - 1,2-dimethoxyethane
en — ethylenediamine

enMe - 1,2-diaminopropane
Et — etyl

phen - 1,10-phenanthroline
py — pyridine

RhB - rhodamine B

TEA — triethylamine

TMA - tetramethylammonium
trea — triethylamine
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Table S4 Selected details of synthesis and characterisation of reduced tetra-capped Keggin type anions. The compounds in each section are presented in in the

ascending order of reduction degree.

Hetero No. of Synthesis Ref.
. Formula accepted Educts . Characterized by Application
jon X o condition
{XMOSV/VIVSV/IV}
[Mo Mo V"V50,,(PO.)][M(phen),(OH)],[M(phen),(OEt)], 9 NH,VO;, H,Mo0,, HT 170 °C, EA, IR, TGA nr 102
xH,0 (M = Ni", co") (NH,),HPO,, M(NO),, 20d single-crystal
phen, 1,3- XRD,
diaminopropane, H,0, magnetometry
EtOH
[Ni(C,N,Hg)s],Na[Mo",Mo"'sV"g044(PO,)]-H,0 10 NH,VO;, Na,MoO,, HT 160 °C, EA, IR, TGA nr 103
H5PO,, Ni(OAc),, en, H,0 6d,pH=6  single-crystal XRD
[PMo",M0"':V"V:0,.{Co(2,2'-bipy),(H,0)}4]- 10 NH,VO,, Na,MoO,, CoCl,,  HT 160 °C, EA, IR, UV/Vis, nr >3
[PMo"';Mo0",V"Y3044{C0(2,2"-bipy),(H,0)},]-4H,0 2,2’-bipy, H,0 7d,pH=4,2 EPR, single-
crystal XRD
{[Ni(phen),(H20)],[Ni(phen),][Mo",Mo" "V 50,40(PO)]}- 10 NH,VO3, HsPMo"' 1,040, HT170°C,  EA, IR, EPR, XPS, nr 104
{[Ni(phen),(H,0)1,[Mo",M0"" V"V 5040(PO,),1}-5H,0-2EtOH Ni(NOs),, phen, 1,3- 6d single-crystal
diaminopropane, EtOH, XRD,
H,0 magnetometry
{Mo",Mo"'V"30,4(PO,)[Co(phen),(H,0)],}[Co,(phen),(O 10 NH,VO3, HsPMo"' 1,04, HT 170 °C, EA, IR, single- nr 105
H),(H,0)4l1/2 Co(en);Cl;, phen, H,0 6d crystal XRD
[Co(en),][Co(bpy),],[PMo'sM0"'sV"V50,,]-4.5H,0 11 NH,VO;, HsPMo"';,040, HT170°C,  EA, IR, XPS, TGA, nr 106
Co(en);Cls, 2,2’-bipy, H,0 6d single-crystal XRD
PV {Mo"3M0"'V"3044(PO4)[Co(phen)(en)(H,0)],}[Co(phen)s]- 11 NH,VO3, HsPMo"' 1,04, HT 170 °C, EA, IR, single- nr 105
1.5H,0 Co(C204)2, en, phen, H,0 10d crystal XRD
[Cu(en),]{[Cu(en),],[Mo"sM0"'sV"V50,4(PO,)]}-4H,0 11 (NH,4)¢M070,4, NH,VOs3, HT 180°C,  EA, IR, XPS, TGA, nr 107
VO(S0,), H3PO3, CuCl,, 3d,pH=9 single-crystal
H,C,04, H,0 XRD,
magnetometry
{IM(2,2’-bipy),H,01.[M0"sM0"' V" 0,46(POL) THM(2,2- 11 M(Cl,, H,M00,, V,0s, HT 175 °C, EA, IR, EPR, XPS, nr 108
bipy),H,01,[Mo"sM0"' V"V s0,5(PO,)1}-xH,0 (M = Ni", Co") H,C,04, H3PO,, 2,2’-bipy, 5d, single-crystal
H,0 XRD,
magnetometry
{IM0"3Mo0"' V" 5044(PO.)1[Ni(en),]}Ni(en),],-4H,0 11 NH,VO3, HsPMo"' 1,040, HT 170 °C, EA, IR, single- nr 109
Ni(NOs),, en, H,0 10d crystal XRD
[Co(en),l{[Co(en),],[HMo" Mo,V 50,4(PO,)]}-5H,0 12 (NH,4)¢M070,4, NH,VOs3, HT 180 °C, EA, IR, XPS, nr 107
VO(S0,), H3PO3, CoCl,, 3d,pH=9 single-crystal
H,C,04, H,0 XRD,
magnetometry
{[Co(phen),],C,0,HH,PMo"sMo"'3v"g044[Co(phen),H,01, 13 NH,VO3, Na,MoO,, CoCl,,  HT160°C,  EA, IR, EPR, XPS, nr 1o
}7H,0 H,C,0,, H3PO,, phen, H,0 3d,pH=9 single-crystal

XRD,
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magnetometry

107

[Ni(en),]{[Ni(en),],[Mo"sMo" sV g040(V'04)1}-2H,0 11 (NH,4)¢Mo00,4, NH,VOs5, HT 180°C,  EA, IR, XPS, TGA, nr
VO(S0Q,), H3PO3, Ni,C,0,, 3d,pH=9 single-crystal
H,C,0,, H,0 XRD,
magnetometry
vY [Ni(enMe),]s{[Ni(enMe),],[(V'Mo"sMo" V" ;040) (VY O).]- 12 NaVO3, Na,Mo0,, NiCl,, HT 160 °C, EA, IR, UV/Vis,  photocatalytic %
2H,0 enMe, HCl, H,0 4d,pH=3.6 single-crystal XRD degradation
of RhB
[{(H,0)Ni(enMe),Mo",Mo" ,V"5(V'0,)OuolrfNi(enMe), I 12 V,0s, M0Os, NiCl,,enMe,  HT 160 °C, EA, IR, EPR, nr 1
Ni(enMe),],-8H,0 H20 4d single-crystal XRD
[Co,(phen),(OH),(H,0)al0 - 10 NH,VO3, H3AsMo1,040, HT 180 °C, EA, IR, EPR, nr 1
[{Co(phen),(H,0)},AsMo",Mo"' V"V 50,,]-2H20 Co(en);Cl5, H,0 6d single-crystal
XRD,
As’ magnetometry
[Ni(enMe),].{[Ni(enMe),]- 12 Na3AsO,, (NH,)sM0,04, HT 180 °C, EA, IR, XPS, nr &
[Ni(enMe),(H,0)AsMo",Mo0"',V"30,,1,}-8H,0 V,0s, NiCl,, enMe, 3d, single-crystal XRD
H2C204, Hzo pH = 6.5-7
nr —not reported RT — room temperature bpy — bipyridine
Methods Single-crystal XRD - single-crystal X-ray diffraction en — ethylenediamine

CV - cyclic voltammetry

EA — elemental analysis

EPR — electron paramagnetic resonance
HT — hydrothermal synthesis

IR — infrared spectroscopy

NMR — nuclear magnetic resonance Ac — acetate

PXRD - powder X-ray diffraction bipy — bipyridine

SCE — saturated calomel electrode

TGA - thermogravimetric analysis
UV-vis — ultraviolet-visible spectroscopy
XPS — X-ray photoelectron spectroscopy
Organic compounds

enMe - 1,2-diaminopropane

Et — ethyl
EtOH — ethanol

phen - 1,10-phenanthroline

RhB - rhodamine B
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Table S5 Selected details of synthesis and characterisation of reduced polyoxometalates with Dawson structure. The compounds in each section are presented in in

the ascending order of reduction degree.

No. of

I-!etero- Formula accepted Educts Synthejsw Characterized by Application Ref.
ions X o condition
{X2Mo04506,}
S0,”  [TEAH]4[M0",M0" 14054(S05),]-4H,0 2 TEAH, Na,Mo,, Na,S,0,, HCl, H,0 pH=4,1h  EA, IR, UV/Vis, single- nr 1
crystal XRD, BVS,
redox titration
["BugNIs5[S,M0"Mo""1;06,] 1 ["BusN]4[S,M0"1406,], "BusNCIO, electrolysis EA, IR, EPR nr 114
at 400 mV
vs. Ag—AgCl
(C16H15N3S)s5[S,M0 Mo""},0¢,]-CH5CN 1 ["BugN14[S,M0"'1506,], CH3CN, MB RT EA, IR, XPS, single- reduction of NO,, 115
crystal XRD, Clos, BrOs , H,0,
magnetometry
50> [Fe(n’- 2 [Fe-(cp*)2], [NHex,]14[S,M01506:], RT EA, IR, "H NMR, EPR, 116
4 CsMes),]s[HS,Mo",M0",0¢,]-3 HCONMe,-2 Et,0 MeCN CV, single-crystal
XRD, magnetometry
["BugN]4[S,M0",M0"' 16061 2 ["BugN14[S,M0"' 15061, "BusNCIO, electrolysis EA, IR, EPR nr 114
at 0 mV vs.
Ag—AgCl
["BugN]s[HsS,Mo",Mo""1,04,]-4 CH5CN 4 PPhs, ["BusN]4[S,M0""50¢,], CHsCN- reflux, 72h  EA, IR, UV/Vis single- nr 117
crystal XRD
[Cu(2,2-bpy),][{Cu(2,2'- 2 (NHz)sM0",0,4, NaAsO,, 2,2'-bpy, HT 160 °C, EA, IR, UV/Vis, XPS, electrocatalyst for =
bpy)}3{AsV2MoV2MoV'15062}]-4H20 CuCl,, HCI 3d,pH=4 PXRD, single-crystal the reduction of
XRD NO,
[H,(4,4'-bpy)], s[As" (As’,Mo",M0""1506,)]-5H,0 2 (NH,4)¢Mo"";0,4, NaAsO,, 4,4'-bpy, HT 160 °C, EA, IR, UV/Vis, XPS, electrocatalyst for
CucCl,, HCI 3d,pH=3 PXRD, single-crystal the reduction of
AsO,>” IR M AN g Vg VI Vi - XRD . NO: 118
(pyr)(imi)(Himi)3[As 5(As',Mo"'3sMo0 " 150¢,)]-3H,0 3 (NH4)gMo";0,4, NaAsO,, imi, CuCl,, HT 160 °C, EA, IR, UV/Vis, XPS, electrocatalyst for
HCI 3d,pH=25 PXRD, single-crystal the reduction of
XRD NO,
[As"5(As",Mo";Mo"'1506,)]-4H,0 3 (NHZ)eM0",0,,, NaAsO,, imi, CuCl,, HT 160 °C, EA, IR, UV/Vis, XPS, electrocatalyst for ~ **®
HCl 3d,pH=2 PXRD, single-crystal the reduction of
XRD NO,
{X2W18062}
S0.7  (PruN)s{a-[W W' };054(503),]}-2 CH5CN 1 K;Na[W"'15056(S"05),(H,0),]-20H,0, RT,pH=1 EA, IR, EPR, single- 15
Na,S,04, PryNBr, HCI crystal XRD,
electrochemistry, nr
photochemistry
co, ["BusNI[CLWYWY',04,] . Na,WO0,, DMF, HCl, "Bu,NBr uv EA, IR, EPR, CV, nr 120
irridation, single-crystal XRD
AsO,>  [Cuga(btb)s(H,0),][As,W",W""c0¢,]-10H,0 2 a-KgAs,W"'150¢,, Cu(NO3)2, btb, EtsN  HT 170 °C, EA, IR, single-crystal electrocatalyst for 2!
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4d,pH=3.8

XRD,
electrochemistry,
photochemistry

the reduction of
NO,;
photocatalytic
degradation of MB

{X2M1506,}
["BusN],[P,Mo0"Mo" W, .0s,], n=0, 1, 2 1 ["BusN],[P,Mo" W5 .06,] irridation by EA, IR, redox nr 12
(n=1-3), DMF a Hg lamp titration, >'P NMR,
magnetometry
PO.>  KsVYOP,M0,W;:0¢]-16H,0 1 K10[P,M0,W150¢;]-19H,0, CH;COOH, EA, IR, UV-Vis., nr 123
LiOH, LiCl, VOSO,, KCl *'p NMR, CV
Ko[H4PV'"YW,,04,]-18H,0 1 VOSO0,, Ki1[HsPW;,04]-18H,0, HCl, EA, IR, UV-Vis., oxidation of L- 124
KCl 3p NMR, CV cysteine
AsO;"  Kg[VVOAs,W,,06;]-16H,0 1 [As,W4,0¢,]%, VOSO, EA, IR, UV-Vis., nr 1%
*1p NMR, CV
S0, (NH,);[Mo"1,V'sV'",06,(S05)]-12H,0 (NHZ)sMo0";0,,4-4H,0, HCl, NH,VO;, pH=1,5 EA, IR, CSI-MS, EPR, , 126

(NH,4),505

single-crystal XRD

nr —not reported

Methods

CSI-MS - cold-spray ionization mass spectrometry
CV - cyclic voltammetry

EA — elemental analysis

EPR — electron paramagnetic resonance

HT — hydrothermal synthesis

IR — infrared spectroscopy

NMR - nuclear magnetic resonance

PXRD - powder X-ray diffraction

RT — room temperature

Single-crystal XRD — single-crystal X-ray diffraction
UV-vis — ultraviolet-visible spectroscopy

XPS — X-ray photoelectron spectroscopy

Organic compounds

Bu — butyl

bpy — bipyridine

btb — 1,4-bis(1,2,4-triazol-1-y1)butane

DMF - dimethylforamid
Fe(cp*), — decamethylferrocene

imi — imidazol

MB — methylene blue
Me — methyl

Pr —isopropyl

PPh; — tiphenylphosphine

pyr — pyridine
TEAH — triethanolamine
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Table S6 Selected details of synthesis and characterisation of reduced basket-like and borophosphate polyoxomolybdates. The compounds in each section are

presented in in the ascending order of reduction degree.

M Formula Educts Synthgns Characterized by Application Ref.
condition
{MCPGMOVNImon}
[H,dmpip]s[K € P'sMo"3Mo" 15053] Mo0s, Mo, dmpip, HT 150°C,  EA, IR, UV/Vis, CV, nr 127
KH,PO,4,H3P0O,, H,0 5d single-crystal XRD
K'  [Cuy(bpy)s(H,0)4K C PsMo045051(OH),]-7H,0 MoO;, Mo, CuO, bpy, HT150°C,  EA, IR, single-crystal nr 128
KH,PO,,HsPO,, H,0 5d XRD, DFT
calculation
{[Cu(2,2'-bpy)(H,0)]4[Ca C PgMo",Mo" 150,5]}-4H,0 Na,Mo0,, CuCl,, HT160°C,  EA, IR, TGA, UV/Vis, . 29
CaCl,, H5PO,, NaOH, 4d, XPS, single-crystal electrocatalytic
2.2"-bpy, H,0 pH=3,5 XRD reduction of NO,
(H,bih)s[{Cu"(H,0),HCa < P¢Mo",Mo"'150,5}1]-2H,0 (NHZ)sMo",0,,, HT 160°C,  EA, IR, TGA, UV/Vis, photocatalytic 130
Cu(OAc),, H5PO,, 4d, XPS, single-crystal degradation of methyl
CaCl,, bih, H,0 pH=3,5 XRD orange, methylene
blue, and RhB
(H,bib)s[{Fe"(H,0),HCa € P¢Mo",M0"' 140,31]-4H,0 (NHZ)sMo",0,,, HT 160°C,  EA, IR, TGA, UV/Vis, photocatalytic 130
ca? Fe(Ac),, H3PO,, CaCl,, 4d, XPS, single-crystal degradation of methyl
bib, H,0 pH=3,5 XRD orange, methylene
blue, and RhB
{Cu(bim),K[Cu(bim),],[Cu(Hbim)(H,0),][Ca € PsMo"';Mo Na,Mo0,, CuCl,, HT 160°C,  EA, IR, TGA, UV/Vis, i 129
V! 0,5]1-9H,0 CaCl,, H;PO,, NaOH, 4d, XPS, single-crystal electrocatalytic
bim, H,0 pH =35 XRD reduction of NO,
[{Cu"(H,0),HCa4(H,0)4(HOy s)s(en),}Ca c PsMo',Mo"',,0 (NH,)sM0",0,s, HT 160°C,  EA, IR, TGA, UV/Vis, photocatalytic 130
PNIE Cu(OAc),, H5PO,, 4d,pH=3 XPS, single-crystal degradation of methyl
7H,0 CaCl,, en, H,0 XRD orange, methylene
blue, and RhB
{H,(4,4'-bpy)}{[Ni(4,4"- Na,MoO,, NiCl,, HT160°C, EA, IR, TGA, UV/Vis, lectrocatalvti 1
bpy)(H,0)s],[Ni(H,0),][SrcPsMo”,Mo"'1c0531,}-12H,0 SrCly, H3PO,, NaOH, 4d, XPS, single-crystal elec r.oca atic
4,4-bpy, H,0 pH =35 XRD reduction of NO,
(Habth)[{Mn,(H,0)sHSr € PgMo*,Mo"'150,51-3H,0 (NH,)Mo0,0,,, HT 160°C,  EA, IR, TGA, UV/Vis, photocatalytic st
MnAc,, H3PO,, SrCl,, 4d,pH=3 XPS, PXRD, single- degradation of MB,
bth, H,0 crystal XRD RhB, and AP;
52" electrocatalytic
reduction of NO, and
oxidation of ascorbic
acid
(HoL){M"(H,0)}o{Sr € PeMo",M0""14043}]-xH,0 (L = bth, (NH.)sM0,0,, M**,  HT160°C,  EA, IR, TGA, UV/Vis, electrocatalytic 132
bih, bip; M = Fe, Co, Ni, Cu, Zn) HsPQ,, SrCl,, L, H,0 4d,pH=3 XPS, PXRD, single- reduction of H,0, and

crystal XRD

oxidation of ascorbic
asid
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(H,bib)s[{M"(H,0),1Sr < PMo",Mo"150,5}]:nH,0
(M = Fe, Co, Ni, Cu, Zn)

{Cuy(bim)4(H,0)}{[Cu(bim),],[Cu(bim)(H,0)],Cu(H,0),[Sr
c PsMo'3Mo"15053],}-16H,0

(Hspytp)(H,pytty),[{Fe(H,0),{Sr < PeMo'sMo"'15073}]-5H
(0]
2

(CloH10N2)12(PM0VI12040)2(5|' < P6M0V3 M0V|15073)2'9H20

{H;0},{Fe" (2,2"-bpy)s}e{Sr < PeMo0"4M0"1,043},-9H,0

{H30}4{[Cd(phen),],Sr(H,0)s[Src P6M0v4M0VI14O73]}'H20
[Cu(phen)(H,0)s][{Cu(phen)(H,0),KCu(phen)(H,0)}s{Sr ¢

P6M0V4MOV| 14073}] -3 Hzo

[{Mn(H;pytty)(H,0)3},{Sr € P6M0V4MOV|14O73}]'18H20

(Haimi)g(Himi)4[{Sr(H,0)a},{Sr c P6M0v4M0VI14O73}2]'17H2
(0}

(Hsbth)4[{Sro5(H20)0.5(H20)},{Sr(H,0)4}2{Mo 5(H,0) }{SrcP
6M0V4MOV|14O73}2]'5H20, M = Cu, Ni

\(/!-|2pytty)2[{Cd(H20)4}{Cd(H20)3(H3pytty)}{Sr c PeMo'sMo
13073}]-9H,0

(NH,)Mo;05, M,
H3PO4, SrC|2, b|b, Hzo

Na,Mo0,, CuC,0,,
SrCl,, H3PO,, NaOH,
bim, H,0
Na,Mo0O,, FeSO,,
SrCl,, H3PQO,, pytp,
pytty, H,0

N32M004, SrC|2,
H3PO4, 4,4"bpy, Hzo

Na,Mo0O,, FeSO,,
SrCl,, HsPO,, NaOH,
2,2'-bpy, H,0
Na,Mo0,, CdCO;,
SrCl,, H3PO,, NaOH,
phen, H,0
Na,Mo0Q,, CuCl,,
SrCl,, H3PO,, phen,
H,0
Na,Mo0,, Mn(OAc),,
SrCly, H3PO,, pytty,
H,0

(NH4)6M070,4, H3PO,,
SrCly, imi, H,0

(NH4)¢Mo0;0,4,
M(OAc),, H3PO,,
SI’C|2, bth, Hzo

Na,Mo0,, Cd(0Ac),,
SI’C|2, H3PO4; pyttyl

HT 160 °C,
4d,pH=3

HT 160 °C,
4d,
pH=3,5
HT 160 °C,
4d,
pH=3,5

HT 160 °C,
4d,pH=3

HT 160 °C,
4d,
pH=3,5
HT 160 °C,
4d,
pH=3,5
HT 160 °C,
4d,
pH=3,5
HT 160 °C,
4d,
pH=3,5

HT 160 °C,
4d,
pH=3.5
HT 160 °C,
5d,
pH=3.5

HT 160 °C,
4d,
pH=3,5

EA, IR, TGA, UV/Vis,
XPS, PXRD, single-
crystal XRD

EA, IR, TGA, UV/Vis,
XPS, single-crystal
XRD
EA, IR, TGA, UV/Vis,
XPS, single-crystal
XRD

EA, IR, TGA, UV/Vis,
XPS, PXRD, single-
crystal XRD
EA, IR, TGA, UV/Vis,
XPS, single-crystal
XRD
EA, IR, TGA, UV/Vis,
XPS, single-crystal
XRD
EA, IR, TGA, UV/Vis,
XPS, single-crystal
XRD, magnetometry
EA, IR, TGA, UV/Vis,
XPS, single-crystal
XRD

EA, IR, TGA, UV/Vis,
XPS, PXRD, single-
crystal XRD
EA, IR, TGA, UV/Vis,
XPS, BET, PXRD,
single-crystal XRD

EA, IR, TGA, UV/Vis,
XPS, single-crystal
XRD

photocatalytic
degradation of MB,
MO, and RhB;
electrocatalytic
reduction of NO, and
oxidation of ascorbic
acid

electrocatalytic
reduction of NO,~

photocatalytic
degradation of MB;
electrocatalytic
reduction of H,0, and
oxidation of dopamine

electrocatalytic
reduction of NO,

electrocatalytic
reduction of NO,~

electrocatalytic
reduction of NO,~

electrocatalytic
reduction of H,0,

photocatalytic
degradation of MB;
electrocatalytic
reduction of H,0, and
oxidation of dopamine

electrocatalytic
reduction of NO,~

photocatalytic
degradation of MB;
electrocatalytic
reduction of NO,~
photocatalytic
degradation of MB;
electrocatalytic
reduction of H,0, and
oxidation of dopamine

133

129

134

135

129

129

136

134

137

138

134
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134

(H,pytty)s[{Mn(H,pytty)(H,0)s{Sr € PsMo'sMo"' 1,045}, 6 Na,Mo0O,, Mn(OAc),, HT160°C,  EA, IR, TGA, UV/Vis, photocatalytic
16H,0 SrCl,, H3PO,, pytty, 4d, XPS, single-crystal degradation of MB;
H,0 pH=3,5 XRD electrocatalytic
reduction of H,0, and
oxidation of dopamine
Ba®  {[Cu(2,2-bpy)(H,0)]s[Ba C P¢Mo",Mo"";50,5]}-8H,0 2 Na,Mo0,, CuCl,, HT 160°C,  EA, IR, TGA, UV/Vis, electrocatalytic 1
BaCl,, H3PO,, NaOH, 4d, XPS, single-crystal reduction of NO,~
phen, H,0 pH=3,5 XRD
{MC(S0;),(Ph P°3)4M°Ww1so49}
(TBA)s[Na(SO3),(PhPO3),Mo" ;M0 " 14,040]-nMeCN 4 Na,Mo0,, HCI, RT EA, IR, TGA, UV/Vis, nr 139, 140,
Na* Na,S,0,, PhPOsH,, *'p_NMR, single-
MeCN, TBABr crystal XRD
{B,PsMo,,}
(C3N,Hs)s[Mo"sMo",0,,(B0,),(PO,)s(HPO,)s]-nH,0 5 Mo0O;, Mo, H3BOs, HT 165°C,  EA, IR, XPS, single- nr 1t
(n=4) C3N,H,4, H3PO,, HC, 5d, crystal XRD
Hzo
(C3N,Hs)s[Mo"sMo",034(BPO,),(03P-Ph)¢]-H,0 5 Mo0O;, Mo, H3BOs, HT 180°C,  EA, IR, UV/Vis, EPR, nr 2
PhPO3H,, C5N,H,, 5d,pH=1 single-crystal XRD
HCI, H,0

nr —not reported

Methods

CV - cyclic voltammetry

DFT — density functional theory

EA — elemental analysis

EPR — electron paramagnetic resonance
HT — hydrothermal synthesis

IR —infrared spectroscopy

NMR - nuclear magnetic resonance
PXRD - powder X-ray diffraction

RT — room temperature

Single-crystal XRD — single-crystal X-ray diffraction

TGA - thermogravimetric analysis
UV-vis — ultraviolet-visible spectroscopy
XPS — X-ray photoelectron spectroscopy
Organic compounds

Ac — acetate

bpy — bipyridine

bib — 1,4-bis- (imidazole)butane

bim - 2,2'-biimidazole

bip — 1,5-bis(imidazol)pentane

bih — 1,6-bis(imidazol)hexane

bth — 1,6-bis(triazole)hexane

Bu — butyl

dmpip - 2,5-dimethylpiperazine
en — ethylenediamine

imi —imidazol

MB — methylene blue

Ph —phenyl

phen — 1,10-phenanthroline

pytp — 4'-(4"-pyridyl)-2,4":6',4"-terpyridine

pytty — 3 -(pyrazin-2-yl)-5-(1H-1,2,4-triazol-3-yl)-1,2,4-

tria- zolyl

RhB - rhodamine B
TBA — tetrabutylammonium
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Table S7 Selected details of synthesis and characterisation of Anderson-like alkoxo POVs and POMos. The compounds in each section are presented in in the
ascending order of reduction degree.

Heter No. of Synthesis
. Formula accepted Educts i e Characterized by Application Ref.
o-ion o condition
X XV}
U [LiV";0¢{(OCH,CH,),N(CH,CH,0H)}]CI-LiCl 6 [NH,]6[V'10024], LiCl, CHsCN,  HT 145°C,  EA, IR, TGA, single-crystal nr W
C,HsOH, {C,H,OH};N 67 h XRD, magnetometry
[NaV"s06{(OCH,CH,),N(CH,CH,0H)}]CI-H,0 6 [NHgJ6[V'10025]-6H,0, NaCl,  HT 145°C,  EA, IR, TGA, single-crystal nr 3
CH;CN, C,HsOH, {C,H,0H};N 24 h XRD, magnetometry
IV Vv 144
Na |[-|N?\j\|/-| ios{(OCHzCHz)zNH}e]'(OH)0.5C|0.5'(HOCHZCHZ)ZN(CHzc 6 Nac[|’\-l(l-|l|4]os(£_\|i| 1832;3];\]6CH|-Z|OC’H \ HT 145 °C, EA, IR, UV/Vis, TGA, CV, nr
2R ! ZH 22T 24 h single-crystal XRD
2
M [MgV" 0¢{(OCH,CH,),N(CH,CH,0H)}¢]2Br-H,0 6 ["BugN1e[V10,s], MgBr, HT 155°C,  EA, IR, TGA, single-crystal nr m
e CH3CN, C,HsOH, {C,H,0H};N 6h XRD, magnetometry
Mn",  [M"V"¢04{(OCH,CH,),N(CH,CH,0H)}s]2Cl, M = Mn, Fe, Co, 6 [NH,]6[V10055]-6H,0, MCl,, nr 3
Fe", Ni CH;CN, C,HsOH, {C,H,0H:N  HT 145°C,  EA, IR, TGA, single-crystal
Co", 26 h XRD, magnetometry
NiII
[Mn"V"504{(OCH,CH,),N(CH,CH,0H)}sICl, 6 (HOCH,CH,)sN, HT 145°C,  EA, IR, single-crystal XRD, nr 1
! ["BuaN]3[HsV"1002], MnCl, 24h
CeH3(COOH);-1,3,5, MeCN,
MeOH
[INH,Et,]4{[V" 606(0CH3)o(V 03)(H,0)4(L)6}HSolvent) 6 VCly, Hol, DEF, CH;OH, H,0 - o0 EA IR, TGA, XPRD, single- nr 19
v L = BDC, BDC-NH,; Solvent = DEF, CH;0H ) d ! crystal XRD,
magnetometry
(NH,Et,)g{[V"06(OCH;3)(SO4)1a(L)s}H(Solvent), L = BDC, BDC- 6 VOSO,, HyL, DEF, CH;OH, H,0 o o EA IR, TGA, XPS, single- nr w
s NH,, BDC-Br; Solvent = DEF od crystal XRD,
magnetometry
v _ _ 148
c|V (NH4)5[(V 0)5(C03)4(OH)9] 10H20 6 VOClz, NH4HCO3, C02 pH —7756 EA, IR, single-crystal XRD nr
[V"Vs06{(OCH,CH,),N(CH,CH,OH)}]-0.5CH;CN 6 [NH,16[V" 10028l HT 145 °C, EA, IR,UV-Vis, TGA, nr e
- (HOCH,CH,)3N, EtOH, MeCN 27h single-crystal XRD,
X {XsMo"¢} and dimers {X;Mo0"¢},
(PPhy),[(H30),NaMo"sP,0,4(0OH),]-5H,0 6 Na,MoO,, Mo, HsPO,, HT 130 °C, ) nr 10
PPh,Br, H,0 1d EA, IR, single-crystal XRD
[Et,N]¢[Na14{M0"sP40,4(OH),}4P(OH)5]-xH,0 6 Na,Mo0,, Mo, HsPO,, HT 200 °C, ) nr Bt
o Et,;NOH, H,0 34 EA, IR, single-crystal XRD
Na,Cd3(M0,0,0H)s(PO,),(PO;0H)s[N(CH3)4]4-10H,0 + 6 Na;MoO,, Mo, CdO, HsPO,,  HT220°C, (oo on nr 152
Cdy(M0,0,0H)15(PO4)6(PO30H)1[N(CH;3)4]s-15H,0 (CH3)4NOH, and H,0 1.5d IRy SIng y
Nag(Mo",0,0H)5(P0O,)3(PO;0H)-12.25H,0 6 Na,MoO,, Mo, HsPO,, NaOH,  HT 220°C,  EA, IR, TGA, single-crystal nr 153
and H,0 1.5d XRD
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154

Na,Cs,Cly[HeP2sM0"560,5]-13H,0 6 Ky 6(NMeg)o.413[M01,51,015(0 50 ‘:c, EA. IR, TGA, *'P NMR, nr
H)u(HZO)G]’C:IngZPO4’ HCl, PH=5 single-crystal XRD
(4,4'-H,bpy)[Ni(4,4"-bpy)(H,0),Nig s- 6 NiSO,, MoO3, Mo, HT 160°C,  EA, IR, TGA, single-crystal nr 15
MOVG(OH)3012(HPO4)4]-2H20 (NH4)H,PO,, 4,4'-bipyridine, 3d XRD, magnetometry
H,0
(TMA)Z(Cat)Z[Mn{Movsolls}HPO4)(H2PO4)3}2]+-XH20 (M=zn", 12 Na,MoO,, Mo, ZnO or FeCly, ~ HT200°C, A, IR, single-crystal XRD nr 156,157
n=3,Cat=H;0+;M=Fe ', n=2,Cat=NH, ) (CH3)4NOH, H;PO,, and H,0 6d
[Et,N],Nas(H30){(Na[(Mo"s015(03PCeHs) (HOsPCeHs)51,}-~1 12 Na,Mo0,, Mo, CgHsPO3H,,  HT 200 °C, ) nr 18
4H,0 (CH5),NOH, H5PO,, and H,0 3d EA, IR, single-crystal XRD
Vv ° 159
(NH,4)sNay{Na[Mo"s01,(0H)3(03PCeHs)a],}-6H,0 12 Nazm?i‘hzﬂcf'acrf:f%HZ' HT ;8: ¢ EAR, single-crystal XRD nr
(C15H58N5) 4(CoHgOg )1 [H1sMo" 1,Na0g,Ps]- 10H,0 12 Na;Mo0,, 1,3,5- 2h, EA, IR, TGA, single-crystal nr 160
benzenetricarboxylic acid, pH=3.5 YRD
H3PO,, Na,S,0,
(NH3CH,CH,NH3)16(H30)3(Hs0,)Nay [MnMo"1,0,4(0H)s 12 MnSO,, Na,Mo0,, HsPO,, HT 250 °C, ) oxidation of 161
(PO4)2(PO;OH),]IMNMo0"1,054 (OH)(PO4)(PO;0H),]-9H,0 Mo, H,N(CH,),NH,, H,0 51h EA, IR, TGA, DSC, single- - |dehyd
crystal XRD .
e with H,0,
[{K(H,0)}15{CoM0"1,0,4(0H)s(HPO,)a(PO,)a} 12 (NH4)eM0,0,4H,0, Co(CH;  HT 160 °C, EA, IR, TGA, UV-vis, reduction of 162
COOH),-2H,0, CH3COO0K-H,0, 4d single-crystal XRD NO, and
2,2’-bpy, H3PO,4, H,0 oxidation of
ascorbic
acid
(H,bpp)s{Ni[M0"s013(OH),(HPO,)3(H,P0,)]5},-13H,0 12 Na,Mo0O,, NiCl,, H;PO,, bpp, HT 180 °C, EA, IR, TGA, UV-vis, reduction of 163
H,0 5d, PXRD, single-crystal XRD [Fe(CN)5]3'
pH=15
(H,bpp)s{CA[M0"015(HPO,)3(H,PO,),HCA[M0"s015(HPO,), 12 Na,MoO,, CdCl,, H;PO,, bpp,  HT 180 °C, EA, IR, TGA, UV-vis, reduction of 163
12}-10H,0 H,0 5d, PXRD, single-crystal XRD [Fe(CN)s]af
pH=15
(H,bpp),[Cd(H,0)Cd(H,0),],{Cd[Mo"s01,(0H)s(HPO,),(PO.) 12 Na,Mo0,, CdCl,, HsPO,, bpp,  HT 180 °C, EA, IR, TGA, UV-vis, reduction of 163
»1,}-8H,0 H,0 5d, PXRD, single-crystal XRD [Fe(CN)5]3'
pH=0.8
Na; 5Cs4Clo.5[H7A54M06S60,5]-13H,0 6 K2.6(NMeg)o.413[M01,51,01,(0 50 °C EA IR TGA 3P NMR nr e
As’ H)15(H,0)e], H3AsO,, HCI, Heoa lecrvetal XRD.
NaOH CsCl pH= single crysta
V' (NH,)s[(Mo",0,)5(C0O5)4(0OH)s]-0.5CH;0H 6 NH,HCO;, Mo"Cls, H,0 pH=8 EA, IR, single-crystal XRD nr 1ot
{M°V16P24/za}
[(M0",04)s(HPO4)14(P04)16{C05,Cl(H,0)4,}1-28H,0 16 Na,MoO,, Mo, HsPO,, CoCl,, HT180°C,  EA, IR, single-crystal XRD, nr 165
H,0, HCI 3d,pH=2 magnetometry
[(M0",04)s(HPO,)14(PO4)10{C019Na,(H,0)34}- 14H,0 16 Na,MoO,, Mo, HsPO,, CoCl,,  HT180°C,  EA, IR, single-crystal XRD, nr 16
H,0, HCI 34d, magnetometry
pH=3.9
NagNig[(M0"504)sNiz6(HoPO4)a(HPO,) 16(PO4)12(0H)6(H,0)s]-6 16 Na,Mo0,, Mo, H;PQ,, NiCl,, HT 130°C, EA, IR, single-crystal XRD, nr 166
6H,0 H,0, HCI 9d, magnetometry
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pH=33

167

[Hzen]3N34[Ni(H20)3][H30(Movlsogz)Ni14(PO4)2502(OH)4(H20 16 N32M004, H3PO4, HT 180 °C EA, IR, Single'crystal XRD, nr
)s]-8H,0 Ni(CH5C0O0),, H,0, 7d ! magnetometry
ethylenediaminetetraacetic !
) pH =3-4
acid
Na,[Co(H,0)¢][(M01503,)C016(PO4)a(HPO,)16(H,PO,)2(OH)4(C 16 Na,MoO,, HsPO,, 4.4’-bpy, ~ HT 165°C,  EA, IR, TGA, single-crystal nr 168
10HgN3)4(CsH4N)5(H,0)6]5-4H,0 pyridine, H,0, NaOH 5d, XRD, magnetometry
pH=2.5

nr —not reported

Methods

CV - cyclic voltammetry

EA — elemental analysis

EPR — electron paramagnetic resonance
HT — hydrothermal synthesis

IR —infrared spectroscopy

NMR - nuclear magnetic resonance

PXRD - powder X-ray diffraction
RT — room temperature
Single-crystal XRD - single-crystal X-ray diffraction
TGA - thermogravimetric analysis
UV-vis — ultraviolet-visible spectroscopy
XPS — X-ray photoelectron spectroscopy
Organic compounds

bpp — 1,3-bis(4-pyridyl)propane

bpy — bipyridine

DEF - N,N-diethylformamide

Et — ethyl

H,BDC - 1,4-benzenedicarboxylate

H,BDC-NH, — 2-amino-1,4-benzenedicarboxylate
Me — methyl

TMA - tetramethylammonium
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