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Crystallographic Analysis

The intensity data were collected on a Rigaku Mercury CCD diffractometer for 1 and 2, with
graphite-monochromated Moy, radiation (A = 0.71073 A) at room temperature. All absorption
corrections were performed by using the multi-scan program. The structure were solved by direct
methods and refined by full-matrix least squares on F> with the SHELXTL-97 program.
CCDC-1575809 (1) and CCDC-1575810 (2) contain the supplementary crystallographic data for
this paper, these data can be obtained free of charge from the Cambridge Crystallographic Data

Centre via www.ccdc.cam.ac.uk/data_request/cif.




Fig. S1  Structure of 1 with 50% probability thermal ellipsoids for non-carbon atoms (Mo, pink,
MoV, green, Mo"", black green).
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and the binding energies of peaks used to assign

Oxidation state Mo 3ds;, Mo 3d 35,
Mo"- MoO, 228.8-229.3 231.7-232.6
Mo'"-3 230.0 233.2
Mo"-MoCls 230.9-231.1 234.3-235.4
Mo""-Na,MoOy, 231.9-232.3 235-235.4
Mo"" -3 231.9 235.05
Mo'"-1 229.12 232.28
Mo"-1 230.26 233.30
Mo""-1 231.14 234.20

Fig. S2 XPS of 1 shows an approximate 12:4:3 ratio of Mo' :Mo":Mo"" (the binding energies of all
of the peaks are referenced to a C 1s value of 284.6 V).
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(@ (b)
Flg S3 (a) Four 2-corner shared Mo V30,3 sets (a—d plnk polyhedra) linked together by two
Mo, dimmers (green) and three Mo ! (black green) (b)Na'-incorporated channel formed by the
four Mo'"303 sets (a—d), four Mo" and three Mo"' mono-capped squares.

Fig. S4 Structure of 2 with 30% probability thermal ellipsoids for non-carbon atoms (Mo*", pink;
VI . DIt . 2+
o', black green; P°", yellow; Zn"", aqua)



Fig. S5  Hydrogen bonds between PO, and protonated pyridine [N8* is at equivalent position (1/2+x,
-1/2-y, 1/2+z)].
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Fig. S6 HOMO and LUMO of 1.
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Fig. S7 Mass spectroscopy of Na[Mo'* ;Mo "4sMo"3043(OH)Py;,]*11H,O (1a*11H,0) in DMF

solution.
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Fig. S8 P-XRD of Na[Mo" ' ;;Mo0"4Mo"'3043(OH)Py 2]*11H,0 (1a+11H,0)

100
90
X
(L)
|_
80
70 T ¥ T T T ¥ T \ T ’ T ’ 1
100 200 300 400 500 600 700
Tempreture/C

Fig. S9 TGA of 1
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Fig. S10 TGA of 2

Table S1 Bond valance sum analyses for 1
Atom Coord D aver Sigm  Distort(x10-4) Valence BVSum(Sigma)
Mol 6.00 2.0612( 14) 32.613 4.000 4.141(17)
Mo2 6.00 2.0525( 15) 26.885 4.000 4.184( 17)
Mo3 6.00 2.0485( 15) 30.298 4.000 4.239(17)
Mo4 6.00 2.0360( 14) 14.944 4.000 4.308( 17)
Mo5 6.00 2.0538( 14) 30.590 4.000 4.216( 16)
Mo6 6.00 2.0503( 15) 32.132 4.000 4.256( 18)
Mo7 6.00 2.0525( 14) 31.841 4.000 4.214(17)
Mo8 6.00 2.0533( 13) 30.034 4.000 4.207( 16)
Mo9 6.00 2.0480( 14) 21.987 4.000 4.210( 16)
Mol0 6.00 2.0521( 13) 22.743 4.000 4.183( 15)
Moll 6.00 2.0388( 13) 23.802 4.000 4.336( 15)
Mol2 6.00 2.0500( 12) 25.881 4.000 4.232( 15)
Mol3 5.00 1.9155( 16) 45.077 5.000 5.219( 25)
Mo14 5.00 1.9268( 16) 39.748 5.000 5.044( 25)
Mol5 5.00 1.9159( 16) 45.514 5.000 5.221( 26)

Mol6 5.00 1.9221( 16) 37.894 5.000 5.092( 26)
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Table S2 Bond valance sum analyses for 2.

Atom Coord D aver Sigm  Distort(x10-4) Valence BVSum(Sigma)
Zn 5.00 2.0477( 24) 15.886 2.000 2.023( 13)
Mol 6.00 2.0463( 23) 24.533 4.000 4.243(27)
Mo2 6.00 2.0752( 24) 29.786 4.000 3.989( 26)
Mo3 6.00 2.0552( 23) 19.503 4.000 4.125(26)
Mo4 6.00 1.9904( 22) 124.198 6.000 5.618(40)
Mo5 6.00 1.9885( 22) 99.818 6.000 5.514(37)
Mo6 6.00 1.9846( 24) 135.314 6.000 5.779( 49)
Mo7 6.00 1.9910( 23) 161.635 6.000 5.750( 44)
Mo8 6.00 1.9938( 23) 166.130 6.000 5.723( 44)
Mo9 6.00 1.9871( 22) 171.502 6.000 5.800( 38)
Mo10 6.00 1.9802( 22) 106.372 6.000 5.668( 38)
Moll 6.00 1.9827( 24) 140.228 6.000 5.752( 51)
Mol2 6.00 1.9797( 22) 126.270 6.000 5.753(40)
Mol3 6.00 1.9830( 23) 127.464 6.000 5.721(42)
P1 4.00 1.5481( 28) 1.002 5.000 4.824(37)
P2 4.00 1.5405( 29) 0.510 5.000 4.921(39)
P3 4.00 1.5430( 30) 1.967 5.000 4.894( 40)
P4 4.00 1.5501( 30) 1.634 5.000 4.800( 39)
01 4.00 2.0674( 28) 2.942 -2.000 2.185( 16)
02 2.00 1.9513( 35) 0.261 -2.000 1.677( 16)
03 2.00 1.9230( 39) 0.000 -2.000 1.810( 19)
04 2.00 1.9311( 39) 0.212 -2.000 1.771( 19)
05 2.00 1.8161( 42) 217.122 -2.000 1.790( 22)
06 2.00 1.8218( 40) 216.706 -2.000 1.763( 24)
o7 2.00 1.7361( 36) 136.211 -2.000 1.783( 19)
08 1.00 1.5264( 52) 0.000 -2.000 1.278( 18)

09 3.00 1.9641( 32) 195.765 -2.000 1.905( 20)
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040 1.00 1.6950( 71) 0.000 -2.000 1.773( 34)

041 1.00 1.6813( 89) 0.000 -2.000 1.840( 44)
042 3.00 2.0843( 33) 341.660 -2.000 1.826( 20)
043 2.00 1.9091( 44) 0.288 -2.000 1.989( 24)
044 2.00 1.9074( 41) 1.516 -2.000 2.002( 22)
045 2.00 1.8965( 42) 1.348 -2.000 2.061( 23)
046 3.00 1.9967( 30) 0.091 -2.000 2.028( 17)
047 1.00  1.6903( 64) 0.000 -2.000 1.796( 31)
048 2.00 1.9127( 33) 16.939 -2.000 2.014( 18)
049 1.00 1.6676( 55) 0.000 -2.000 1.910( 28)
NI 1.00 2.2254( 68) 0.000 -3.000 0.611( 11)
N2 1.00  2.2207( 91) 0.000 -3.000 0.619( 15)

N3 1.00 2.2173( 67) 0.000 -3.000 0.624( 11)



