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Table S1. Relative energies in kcal mol™! with respect to the most stable isomer for [W50s4(X04):]" where X= As, P, S
and M=W, compared to [W;30s4] box. Highlighted in grey the observed isomers.

Isomer Symmetry m[wlsoﬂ] [b][W18054(A504)2]6 [b][W18054(PO4)2]6 [b][W18054(SO4)2]4

o Dsp 0.3 1.1 0.0 0.0
B Cay 33 2.4 52 3.6
¥ Dsp 0.0 0.6 5.4 3.7
o Dsg 33 16.5 22.1 16.7
i} Cyy 0.1 6.5 12.6 7.0
Y Dig 3.3 0.0 75 1.9
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Fig. S1 Graphical representation of relative energies with respect to the most stable isomer for [W3054(XO4),]* where X= As
(red), P (black) and S (green).
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Table S2. Common isonuclear species assigned from the fragmentation of o isomer ((N-C3H7)iN)[a-HsW 606,1> (M/z 2617.4) and
v* isomer ((N-C3H,)aN),[y*-H,W 906, ]* (M/z 2617.4). The isonuclear fragments are the same for both Wells-Dawson isomers.

m/z  Peak Assignment o isomer Yy* isomer

355.9  [Wi0,07 0 e e
4719 W40 v v
480.9 [Wo04OH)] e e
587.8  [WsO6]* v v
696.5 [W304(OH)] e e
702.8  [WeO]* v v
712.8  [W304,(0H)] e e
819.8  [W;05]*" v v
9357  [WsOas]* v v
1051.7  [WeOus]* v v
1166.7 [W1o05 7 s e
1282.6  [W1 105 v v
1398.6 [WinOp]" e e
1514.6  [W 304> v v
1630.5 [WOn]” v v
1746.5 [WsOu]” v v
1862.5  [W 040" v v
1978.5 [W705]* v v
2094.4  [W5O0ss]” v v
22104  [WyoOss]* v v
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Table S3 Plenary cluster fragments observed in the fragmentation of a isomer ((N-C3H7)4N)4[H3W 16062 ] triply-charged peak: m/z =

1744.6 which fragments with a collision energy equal to 60 eV.

m/z Peak Assignment

897.8  [HsW90¢]™

9352 ((n-C3H7)4N) [HyW 190g2]™
1139.2  Nay[H;W 906 ]™

1168.8  ((n-C3H,),N),[HsW404]"
1179.8  ((n-C3H;)4N);Nay[H;W50¢,]*
1215.6  ((n-C3H7)4N),[HsW160¢6,]+
1261.6  ((n-C3H,)4N)3[HsW404]"
1620.7  ((n-C3H7)aN),[HsW 1506,
1676.5  ((n-C5H7)sN)s[H,W 190611
1682.5  ((N-C3H7)4N)3[H;W 1904,]"
1744.6  ((n-C3H,),N),[H3sW404]*
25242 ((n-C5H7)sN)s[HsW906]"
26173 ((N-C3H7)4N)y[H;W 1904,]"
2709.9  ((N-C3H;),N)s[H3W 190¢,]*

Table S4. Plenary cluster fragments observed in the fragmentation of v isomer ((n-C5H;),N)s[H; W 40¢,]* triply-charged peak: m/z

= 1744.6 which fragments with a collision energy equal to 75 eV.

m/z Peak Assignment

897.8  [HsW90¢]™

9352 ((n-C3H7)4N) [HyW 190g2]™
1139.2  Nay[H;W 906 ]

1168.8  ((n-C3H,),N),[HsW404]"
1179.8  ((n-C3H;)4N);Na,[H;W50¢,]*
1215.6  ((n-C3H7)4N),[HsW190¢6,]+
1620.7  ((N-C3H;)4N),[HsW 90¢,]*
1676.5  ((n-C3H7)aN)3[H,W 160611
1682.5  ((N-C5H7)sN)s[HsW 190601
1744.6  ((n-C3H7)4N)4[H3W 1906,
25242 ((N-C3H;7)4N)3[HsW190¢,]*
26173 ((N-C5H7)sN)y[HsW 19062]™
2709.9  ((N-C3H;)4N)s[HsW 19061

The ESI-MS of both isomers show the same plenary cluster heteropolyanions.
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1215.6 ((n-C3H7)4N)2[H4W19052]4-

1682.5 ((n-C3H7)4N)3[H2W19052]3-

((n-C3H7)4N)[HaW1506,1"

935.2

intensity

((n-C3H7)aN)s[HaW19062]*

2617.4
894.8
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Figure S2. CID ESI-MS data of (n-C3H;),N)e[a-HsW1305¢(W"'Og)]-6CH;CN in acetonitrile showing the plenary cluster fragments
observed, from doubly-charged peak ((n-C3H;)sN)y[HsW6042]> (M/z 2617.4) to [HsW1604]> (M/z 897.8).

1201.3 ((N-C;3H7)4N)2[HsW;5056(TeOg)]*
((n-C3H7)4N)3[H3W,5056(TeOg)]*
1247.6
886.4 3.
((n-C3H7)4N)[H5W15055(T905)]
B‘ 923.6
E ((n-C3H7)aN)s[HaW150s6(TeOg)1™
i)
= ((n-C3H7)4N)4[H3W13055(T905)]3'
11545
1725.6 )
((n-C3H7)aN)s[H:W15056(TeOg)]
((n-C3H7)aN)a[HsW15056(TeOg)1>
1099.5
N 2589.4 f‘“}z-“
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Figure S3 CID ESI-MS data of ((n-C3H7)4N)7[y*-H3W1gOsﬁ(TeV[O(,)]-4CH3CN in acetonitrile showing the plenary cluster fragments
observed, from doubly-charged peak ((n-C3H,)sN)s[HsW,5056(Te"'04)]* (M/z 2681.9) to [HsW30s6(Te""06)] (M/z 886.4).
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Table S5. Plenary and isonuclear cluster fragments observed in the fragmentation of B* isomer ((n—C3H7)4N)4[B*—H2W18056(105)]3'
triply-charged peak: m/z = 1725.3 which fragments with a collision energy equal to 17 eV. Importantly, no peaks can be assigned to

[HsW19042]"

m/z Peak Assignment

4719  [W,055]

587.8  [Ws0,6]"

703.8  [W¢Ouol”

819.8  [W;0x]"

886.3  [HyW,5056(106)]”

923.4  ((N-C3H7)sN)i[H3W 5056(I06)]*
935.8  [W30as]*"

1051.7  [WoOus]”

1154.5  ((nN-C3H7)4N) [HyW 15056(106)]+
1200.8  ((n-C3H7)4N)o[H;W 15056(10¢)]*
1247.1  ((n-C5H7)sN)3[H, W 15056(106)]*
1282.7 [W,,03]"

1514.6  [W13040]"

1533.7  ((n-C3H7)4N)[H3W 15055(104)]*
15954 ((N-C3Hy)sN)2[Hy W 15055(106) T
16632 ((N-C3H7)4N)3[Hs W 15056(106)]>
1676.5  ((n-C3H7)4N)3[HyW 19061
17253 ((n-C5Hy)sN)y[H,W 15056(106)]
1746.5  [W,5046]"

1862.5 [W6040]*

1978.5 [W,0s5]

2094.4  [W50s5]°

2587.9  ((N-C3H7)4N)4[H3W 15054(106) 1"
2681.0  ((N-C3Hy)yN)s[H,W15056(106)]”
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Table S6. Plenary cluster fragments observed from the fragmentation of doubly—charged peak ((N-C3H,)sN)s[a—H,W 1606,]1* (M/z

2617.4).
m/z Peak Assignment
897.8 [HsW1606]>
935.2 ((0-C3H7)sN)[HsW 190621
1139.2 Naz[H;W 9061
1168.8 ((0-C3H7)sN)[Hs W 190¢2]*
1179.8 ((n-C3H7)4N)Nay[H3; W 1906, ]+
1215.6 ((n-C3H7)aN),[HsW19042]*
1261.6 (n-C3H,)sN)3[H3W 60421+
1620.7 ((n-C3H7)aN),[HsW 190¢]*
1676.5 ((n-C3H7)sN)3[H,W 1604, T
1682.5 (0-C3H;)4N)3[H;W 1906, 1P
1744.6 ((n-C3H7)aN)y[H; W 19042]*
2524.2 ((n-C3H,)sN)3[HsW 601>
2617.3 ((n-C3H;)4N)[H;W 06,1
2709.9 ((n-C3H7)sN)s[H3W 160412
((n-C3H7)4N)[HsW15056(106)] ™
((n-C3H7)4N)2[H3W15056(106)1*
1247.1 ((n-C3H7)4N)3[H2W15056(106)1*
2 3-
7 ((n-C3H7)4N)a[H2W15056(106)]
8 1200.8 1725.6
c
- A\ 4
923.4
m ((n-C3H7)aN)s[H,W150s5(106)]*
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Fig. S4 ESI-MS data of ((n—C3H7)4N)5[B*—H3W13056(IVIIO())] in acetonitrile showing the plenary cluster fragments observed, from
doubly—charged peak ((n-C3;H,)4N)s[HyW 15056(106)]* (M/z 2681.0) to ((N-C3H7),N), [H;W 13056(106)]> (M/z 923.4).
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Table S7. Summary of both the plenary and isonuclear cluster fragments observed in the fragmentation of y* isomer ((n-
C3H7)4N)4[~{*—H3W1805(,(TeVIO(,)]3 triply-charged peak: m/z = 1725.54 which fragments with a collision energy equal to 15 eV.
Importantly, only one minor peak can be assigned to [HyW,90¢,]° and there are fewer isonuclear species than in the {Wo}

Wells—Dawsons: none above [W13040]2’.

m/z Peak Assignment

4719 [WiO15)*

587.8 [WsOu6]*

703.8 [WeO10]*

819.8 [W-0]"

886.8 [HsW1s0s6(Te"'06)"

923.8  ((n-C3H;)4N) [HsW 5056(Te"'0)]*
935.7 [W30a5]"

1051.7 [WsOas]*

1155.0  ((n-C5H;)4N), [HyW 5056(Te"'06) ]+
1166.7 [W1005]*

12013 ((n-C3H7)yN)[HyW 5056(TeV'06) ]+
1247.6  ((n-C3H7)N)s[H; W 5056(Te"'06)]*
1282.7 [W1105*

1478.6 [H; W 5056(Te"'0g) >
1514.6 [W13040]*

1540.1  ((n-C3H7)aN)|[HeW 5056(Te"'06)]>
1602.1  ((n-C3H7)aN)[HsW 505(Te"'Og)s]*
1663.8  ((n-C3H7)aN);[HsW 5056(Te"'06)]>
1676.5 ((n-C3H7)eN)s[H,W 1904, 1
1725.54  ((n-C3H7)yN)y[HsW 3056(Te"'06) ]
2588.8  ((n-C3H7)aN)y[HsW15056(Te"'06)]*
2681.9  ((n-C3H7)aN)s[HsW15056(Te"'06)]*

Table S8 Binding Energy (BE) for the observed isomers and the correction applied to obtain the Corrected Binding

Energy.
DFT (eV)
Isomers

BE Correction Corrected BE AEgg
¥ —[W15056(TeOe)]"" _609.54 -150.6 —458.9 12
B"—[W5056(106)]° ~619.29 -150.6 ~468.6 3
0—[W5056(WOg)]'" _624.00 -153.5 -470.5 1
¥ —[Wis0s¢(WOg)]'" —624.74 -153.5 -471.2 0
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