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Figure S1. Experimental and simulated powder X-ray diffraction patterns of compound 1, (Hpy)2[Ag2(phen)4]2(P2W18O62).
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[bookmark: OLE_LINK17][bookmark: OLE_LINK20]Figure S2. Scanning electron microscope (SEM) micrograph showing the crystal morphology of compound 1, (Hpy)2[Ag2(phen)4]2(P2W18O62).
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Figure S3. The EDS spectrum of compound 1, (Hpy)2[Ag2(phen)4]2(P2W18O62).
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Figure S4. Comparisons of the arrangement and distances of [Ag(phen)2] groups in compounds of (a) silver-dimeric (this report), (b) trimeric (Ref. [6, 44]) and (c) pentameric (Ref. [45]), cp. (d) zigzag chain of Ag in Ref. [50].
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Figure S5. The XPS spectrum with peaks at 35.54 eV and 37.64 eV in the W4f region attributed to W6+(4f7/2) and W6+(4f5/2), respectively.
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Figure S6. The XPS spectrum with peak at 1136.33 eV ascribed to Ag+(3d5/2). 
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure S7. The XPS spectrum with peak at 133.20 eV in the P2p region ascribed to P5+(2p3/2).


Table S1. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) in compound 1, (Hpy)2[Ag2(phen)4]2(P2W18O62).
	Atoms
	x
	y
	z
	Uiso*/Ueq

	W(1)
	0.371620(11)
	0.289061(14)
	0.41708(3)
	0.01203(9)

	W(2)
	0.508940(11)
	0.369888(13)
	0.41994(3)
	0.00981(9)

	W(3)
	0.415213(11)
	0.179594(14)
	0.49861(3)
	0.01145(9)

	W(4)
	0.455740(12)
	0.291307(14)
	0.57537(3)
	0.01163(9)

	W(5)
	0.421582(11)
	0.141066(13)
	0.26004(3)
	0.00995(9)

	W(6)
	0.576296(11)
	0.369233(13)
	0.23469(3)
	0.01017(9)

	W(7)
	0.379274(12)
	0.249031(13)
	0.17725(3)
	0.01055(9)

	W(8)
	0.485801(11)
	0.141198(13)
	0.06890(3)
	0.00985(9)

	W(9)
	0.445267(12)
	0.251195(13)
	−0.01058(3)
	0.01061(9)

	Ag(1)
	0.26480(3)
	−0.01853(4)
	0.16364(7)
	0.0327(2)

	Ag(2)
	0.24336(3)
	0.00839(3)
	0.37000(7)
	0.0343(2)

	P(1)
	0.46532(7)
	0.25363(8)
	0.34996(16)
	0.0072(5)

	O(1)
	0.3324(2)
	0.2585(3)
	0.1162(5)
	0.0152(14)

	O(2)
	0.4382(2)
	0.2538(2)
	0.4292(4)
	0.0095(13)*

	O(3)
	0.4737(2)
	0.1294(2)
	0.3282(4)
	0.0113(13)

	O(4)
	0.4765(2)
	0.0822(3)
	0.0248(5)
	0.0167(14)

	O(5)
	0.4016(2)
	0.0821(3)
	0.2487(5)
	0.0207(15)

	O(6)
	0.40379(19)
	0.1574(2)
	0.3746(5)
	0.0125(13)

	O(7)
	0.49530(18)
	0.2262(2)
	0.1141(4)
	0.0097(12)

	O(8)
	0.3242(2)
	0.3120(3)
	0.4266(5)
	0.0167(14)

	O(9)
	0.44165(18)
	0.2261(2)
	0.2684(4)
	0.0086(12)*

	O(10)
	0.6085(2)
	0.4176(3)
	0.2688(5)
	0.0176(15)

	O(11)
	0.54510(19)
	0.3166(2)
	0.4616(4)
	0.0111(13)

	O(12)
	0.4084(2)
	0.2609(3)
	−0.1030(5)
	0.0163(14)

	O(13)
	0.4621(2)
	0.4025(3)
	0.3562(5)
	0.0141(14)

	O(14)
	0.4095(2)
	0.2400(2)
	0.0808(4)
	0.0103 (13)

	O(15)
	0.5288(2)
	0.4194(3)
	0.4852(5)
	0.0162(14)

	O(16)
	0.47336(18)
	0.3087(2)
	0.3270(4)
	0.0078(12)*

	O(17)
	0.4690(2)
	0.1569(2)
	0.4962(4)
	0.0108(13)

	O(18)
	0.5076(2)
	0.2604(2)
	0.5700(5)
	0.0118(13)

	O(19)
	0.6001(2)
	0.3158(2)
	0.3079(5)
	0.0133(13)

	O(20)
	0.3955(2)
	0.1316(3)
	0.5554(5)
	0.0205(16)

	O(21)
	0.4623(2)
	0.3158(3)
	0.6848(5)
	0.0175(15)

	O(22)
	0.4465(2)
	0.1419(2)
	0.1509(4)
	0.0121(13)

	O(23)
	0.39607(19)
	0.3435(2)
	0.3599(4)
	0.0110(13)

	O(24)
	0.5380(2)
	0.3777(2)
	0.3198(4)
	0.0132(14)

	O(25)
	0.47566(19)
	0.3443(2)
	0.5070(4)
	0.0103(12)*

	O(26)
	0.43643(19)
	0.2244(3)
	0.5957(4)
	0.0120(13)*

	O(27)
	0.4506(2)
	0.1795(2)
	−0.0186(4)
	0.0130(13)

	O(28)
	0.3640(2)
	0.2597(2)
	0.2994(5)
	0.0121(13)

	O(29)
	0.3693(2)
	0.2242(3)
	0.4725(4)
	0.0126(13)*

	O(30)
	0.37682(19)
	0.1790(2)
	0.1981(4)
	0.0101(13)

	O(31)
	0.4014(2)
	0.3109(2)
	0.5348(5)
	0.0135(13)

	C(1)
	0.1647(4)
	−0.0489(4)
	0.0928(8)
	0.027(3)

	H(1)
	0.1721
	−0.0811
	0.1136
	0.033*

	C(2)
	0.1255(4)
	−0.0409(5)
	0.0514(8)
	0.035(3)

	H(2)
	0.1070
	−0.0675
	0.0438
	0.042*

	C(3)
	0.1135(4)
	0.0060(5)
	0.0213(9)
	0.033(3)

	H(3)
	0.0866
	0.0119
	−0.0050
	0.040*

	C(4)
	0.1416(3)
	0.0446(4)
	0.0303(7)
	0.020(2)

	C(5)
	0.1315(4)
	0.0953(5)
	0.0006(8)
	0.030(3)

	H(5)
	0.1049
	0.1025
	−0.0261
	0.035*

	C(6)
	0.1599(4)
	0.1335(5)
	0.0103(9)
	0.032(3)

	H(6)
	0.1526
	0.1660
	−0.0095
	0.039*

	C(7)
	0.2004(3)
	0.1227(4)
	0.0507(8)
	0.021(2)

	C(8)
	0.2303(4)
	0.1615(5)
	0.0617(8)
	0.032(3)

	H(8)
	0.2237
	0.1939
	0.0409
	0.038*

	C(9)
	0.2689(4)
	0.1504(5)
	0.1032(8)
	0.030(3)

	H(9)
	0.2889
	0.1753
	0.1119
	0.036*

	C(10)
	0.2776(3)
	0.1016(5)
	0.1322(8)
	0.027(3)

	H(10)
	0.3041
	0.0946
	0.1597
	0.032*

	C(11)
	0.2122(3)
	0.0742(4)
	0.0837(7)
	0.020(2)

	C(12)
	0.1814(3)
	0.0351(4)
	0.0733(7)
	0.018(2)*

	N(1)
	0.1930(3)
	−0.0124(4)
	0.1047(7)
	0.027(2)

	N(2)
	0.2505(3)
	0.0636(4)
	0.1235(6)
	0.023(2)

	C(13)
	0.3550(4)
	−0.0099(4)
	0.2880(8)
	0.025(2)

	H(13)
	0.3473
	0.0235
	0.2934
	0.030*

	C(14)
	0.3926(3)
	−0.0242(4)
	0.3324(7)
	0.025(2)

	H(14)
	0.4098
	−0.0008
	0.3654
	0.030*

	C(15)
	0.4043(3)
	−0.0734(5)
	0.3274(7)
	0.028(3)

	H(15)
	0.4291
	−0.0842
	0.3593
	0.033*

	C(16)
	0.3790(3)
	−0.1068(4)
	0.2746(7)
	0.021(2)

	C(17)
	0.3883(3)
	−0.1589(4)
	0.2620(8)
	0.023(2)

	H(17)
	0.4124
	−0.1719
	0.2937
	0.028*

	C(18)
	0.3640(4)
	−0.1898(4)
	0.2068(8)
	0.025(2)

	H(18)
	0.3714
	−0.2233
	0.2008
	0.030*

	C(19)
	0.3271(3)
	−0.1716(4)
	0.1580(8)
	0.022(2)

	C(20)
	0.3012(4)
	−0.2020(4)
	0.0948(8)
	0.023(2)

	H(20)
	0.3086
	−0.2350
	0.0842
	0.028*

	C(21)
	0.2654(3)
	−0.1826(5)
	0.0494(8)
	0.026(2)

	H(21)
	0.2481
	−0.2023
	0.0082
	0.032*

	C(22)
	0.2555(3)
	−0.1326(5)
	0.0665(8)
	0.026(2)

	H(22)
	0.2310
	−0.1196
	0.0364
	0.031*

	C(23)
	0.3150(3)
	−0.1217(4)
	0.1688(7)
	0.017(2)

	C(24)
	0.3409(3)
	−0.0887(4)
	0.2273(7)
	0.017(2)

	N(3)
	0.3290(3)
	−0.0404(3)
	0.2380(6)
	0.0197(18)

	N(4)
	0.2792(3)
	−0.1027(3)
	0.1236(6)
	0.0200(18)

	C(25)
	0.1481(3)
	0.0249(4)
	0.3098(9)
	0.028(3)

	H(25)
	0.1468
	−0.0089
	0.3255
	0.034*

	C(26)
	0.1124(4)
	0.0485(6)
	0.2719(10)
	0.041(3)

	H(26)
	0.0879
	0.0307
	0.2619
	0.049*

	C(27)
	0.1134(4)
	0.0972(5)
	0.2498(10)
	0.038(3)

	H(27)
	0.0896
	0.1132
	0.2230
	0.045*

	C(28)
	0.1505(3)
	0.1248(4)
	0.2667(8)
	0.025(2)

	C(29)
	0.1543(4)
	0.1768(5)
	0.2445(8)
	0.029(3)*

	H(29)
	0.1312
	0.1947
	0.2190
	0.034*

	C(30)
	0.1901(4)
	0.2001(4)
	0.2597(8)
	0.027(3)

	H(30)
	0.1915
	0.2342
	0.2461
	0.033*

	C(31)
	0.2266(3)
	0.1744(4)
	0.2960(7)
	0.019(2)

	C(32)
	0.2654(3)
	0.1974(4)
	0.3077(7)
	0.022(2)

	H(32)
	0.2678
	0.2316
	0.2964
	0.026*

	C(33)
	0.2986(4)
	0.1700(4)
	0.3350(7)
	0.025(2)

	H(33)
	0.3243
	0.1847
	0.3409
	0.030*

	C(34)
	0.2944(3)
	0.1184(4)
	0.3552(8)
	0.028(3)

	H(34)
	0.3178
	0.1000
	0.3758
	0.033*

	C(35)
	0.2244(3)
	0.1225(4)
	0.3162(7)
	0.0149(19)

	C(36)
	0.1851(3)
	0.0973(4)
	0.3023(7)
	0.0154(19)

	N(5)
	0.1837(3)
	0.0475(3)
	0.3248(7)
	0.023(2)

	N(6)
	0.2587(3)
	0.0954(3)
	0.3461(6)
	0.0204(19)

	C(37)
	0.3298(4)
	0.0112(4)
	0.5096(8)
	0.026(2)

	H(37)
	0.3236
	0.0450
	0.5162
	0.032*

	C(38)
	0.3678(4)
	−0.0075(5)
	0.5538(8)
	0.029(3)

	H(38)
	0.3864
	0.0138
	0.5883
	0.035*

	C(39)
	0.3764(4)
	−0.0561(5)
	0.5450(8)
	0.027(2)

	H(39)
	0.4014
	−0.0687
	0.5731
	0.032*

	C(40)
	0.3481(3)
	−0.0889(4)
	0.4934(7)
	0.019(2)

	C(41)
	0.3558(4)
	−0.1413(5)
	0.4863(8)
	0.028(3)*

	H(41)
	0.3799
	−0.1554
	0.5160
	0.033*

	C(42)
	0.3277(4)
	−0.1700(4)
	0.4363(8)
	0.026(3)

	H(42)
	0.3331
	−0.2042
	0.4309
	0.032*

	C(43)
	0.2898(4)
	−0.1506(4)
	0.3908(8)
	0.024(2)

	C(44)
	0.2595(4)
	−0.1819(5)
	0.3437(8)
	0.029(3)

	H(44)
	0.2632
	−0.2166
	0.3413
	0.035*

	C(45)
	0.2246(4)
	−0.1600(5)
	0.3019(9)
	0.035(3)

	H(45)
	0.2044
	−0.1794
	0.2681
	0.042*

	C(46)
	0.2192(4)
	−0.1079(5)
	0.3100(9)
	0.031(3)

	H(46)
	0.1948
	−0.0937
	0.2821
	0.037*

	C(47)
	0.2821(3)
	−0.0989(4)
	0.3970(7)
	0.016(2)

	C(48)
	0.3123(3)
	−0.0663(4)
	0.4514(7)
	0.018(2)

	N(7)
	0.3029(3)
	−0.0183(3)
	0.4589(6)
	0.0200(18)

	N(8)
	0.2466(3)
	−0.0781(4)
	0.3546(6)
	0.0219(19)

	C(49)
	0.5036(4)
	0.5186(4)
	0.3326(7)
	0.026(2)

	H(49)
	0.5059
	0.5013
	0.3881
	0.031*

	C(50)
	0.5037(4)
	0.5702(4)
	0.3303(8)
	0.026(3)

	H(50)
	0.5063
	0.5884
	0.3848
	0.032*

	C(51)
	0.5000
	0.4934(5)
	0.2500
	0.023(3)

	H(51)
	0.5000
	0.4584
	0.2500
	0.027*

	N(9)
	0.5000
	0.5944(5)
	0.2500
	0.025(3)*

	H(9A)
	0.5000
	0.6268
	0.2500
	0.030*

	C(52)
	0.4867(4)
	−0.0653(5)
	0.1721(9)
	0.031(3)

	H(52)
	0.4779
	−0.0832
	0.1186
	0.038*

	C(53)
	0.4860(4)
	−0.0156(5)
	0.1700(10)
	0.040(3)

	H(53)
	0.4762
	0.0013
	0.1159
	0.048*

	C(54)
	0.5000
	0.0110(7)
	0.2500
	0.041(5)

	H(54)
	0.5000
	0.0461
	0.2500
	0.050*

	N(10)
	0.5000
	−0.0906(5)
	0.2500
	0.030(3)

	H(10A)
	0.5000
	−0.1229
	0.2500
	0.036*


* refined isotropically


[bookmark: _GoBack]Table S2. Anisotropic atomic displacement parameters (Å2) in compound 1, (Hpy)2[Ag2(phen)4]2(P2W18O62).
	Atoms
	U11
	U22
	U33
	U12
	U13
	U23

	W(1)
	0.00950(18)
	0.00969(18)
	0.0175(2)
	0.00136(14)
	0.00406(14)
	−0.00029(14)

	W(2)
	0.01163(18)
	0.00297(16)
	0.01455(19)
	−0.00089(13)
	0.00091(14)
	−0.00102(13)

	W(3)
	0.01373(19)
	0.00584(17)
	0.01584(19)
	−0.00199(14)
	0.00572(14)
	−0.00021(13)

	W(4)
	0.01385(19)
	0.00793(17)
	0.01342(19)
	−0.00205(14)
	0.00306(14)
	−0.00209(13)

	W(5)
	0.01096(18)
	0.00369(16)
	0.01490(19)
	−0.00247(13)
	0.00086(14)
	−0.00077(13)

	W(6)
	0.00977(18)
	0.00301(16)
	0.0175(2)
	−0.00140(13)
	0.00128(14)
	0.00015(13)

	W(7)
	0.00823(19)
	0.00646(17)
	0.0163(2)
	−0.00054(13)
	−0.00062(14)
	−0.00113(13)

	W(8)
	0.01169(18)
	0.00334(16)
	0.01433(19)
	−0.00049(13)
	0.00121(13)
	−0.00125(13)

	W(9)
	0.01105(19)
	0.00585(17)
	0.01397(19)
	−0.00012(13)
	−0.00157(14)
	0.00015(13)

	Ag(1)
	0.0261(5)
	0.0278(5)
	0.0432(6)
	0.0116(4)
	0.0019(4)
	0.0067(4)

	Ag(2)
	0.0283(5)
	0.0179(4)
	0.0554(6)
	0.0103(4)
	0.0021(4)
	0.0106(4)

	P(1)
	0.0072(11)
	0.0031(10)
	0.0117(12)
	0.0001(8)
	0.0023(9)
	−0.0008(8)

	O(1)
	0.010(3)
	0.012(3)
	0.023(4)
	−0.005(3)
	0.001(3)
	0.000(3)

	O(3)
	0.014(3)
	0.006(3)
	0.012(3)
	0.004(3)
	−0.002(3)
	−0.002(2)

	O(4)
	0.018(3)
	0.014(3)
	0.018(3)
	−0.004(3)
	0.003(3)
	−0.001(3)

	O(5)
	0.028(4)
	0.012(3)
	0.021(4)
	−0.006(3)
	0.000(3)
	−0.003(3)

	O(6)
	0.010(3)
	0.009(3)
	0.020(3)
	−0.001(3)
	0.007(3)
	0.000(3)

	O(7)
	0.008(3)
	0.009(3)
	0.011(3)
	0.001(3)
	−0.001(2)
	−0.002(2)

	O(8)
	0.013(3)
	0.016(3)
	0.021(4)
	0.004(3)
	0.004(3)
	0.000(3)

	O(10)
	0.020(4)
	0.011(3)
	0.021(4)
	−0.003(3)
	0.002(3)
	−0.005(3)

	O(11)
	0.011(3)
	0.009(3)
	0.013(3)
	−0.003(3)
	0.002(2)
	0.000(2)

	O(12)
	0.014(3)
	0.013(3)
	0.021(4)
	−0.002(3)
	−0.002(3)
	−0.005(3)

	O(13)
	0.015(3)
	0.008(3)
	0.020(3)
	0.000(3)
	0.007(3)
	−0.004(3)

	O(14)
	0.012(3)
	0.007(3)
	0.012(3)
	−0.002(2)
	0.000(2)
	0.000(2)

	O(15)
	0.017(3)
	0.011(3)
	0.021(4)
	−0.003(3)
	0.003(3)
	−0.001(3)

	O(17)
	0.014(3)
	0.005(3)
	0.013(3)
	0.004(3)
	0.004(2)
	0.001(2)

	O(18)
	0.011(3)
	0.010(3)
	0.015(3)
	0.001(3)
	0.000(2)
	−0.002(3)

	O(19)
	0.015(3)
	0.008(3)
	0.016(3)
	0.002(3)
	0.002(3)
	−0.003(3)

	O(20)
	0.023(4)
	0.012(3)
	0.028(4)
	−0.001(3)
	0.010(3)
	0.000(3)

	O(21)
	0.018(4)
	0.007(3)
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