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Electronic Supplementary Information
Figure S.1  Final observed (crosses), calculated (full line) and difference (lower full line) powder diffraction profiles for V1=xMo2-xS4 (0(x(.2) phases. 

	V1.25Mo1.75S4, X-ray diffraction data, space group Cc 
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	:V1.25Mo1.75S4, neutron diffraction data, Cc space group
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	V1.50Mo1.50S4, X-ray diffraction data, space group Cc 
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	V1.50Mo1.50S4, neutron diffraction data, space group Cc 
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	V1.56Mo1.44S4, X-ray diffraction data, space group C2/m 
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	V1.56Mo1.44S4, neutron diffraction data, space group C2/m
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	V1.62Mo1.38S4, X-ray diffraction data, space group C2/m
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	V1.62Mo1.38S4, neutron diffraction data, space group C2/m
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	V1.75Mo1.25S4, X-ray diffraction data, space group C2/m
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	V1.75Mo1.25S4, neutron diffraction data, space group C2/m
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	V2.00Mo1.00S4, X-ray diffraction data, space group C2/m
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	V2.00Mo1.00S4, neutron diffraction data, space group C2/m
[image: image12.png]V2.7EMa0. 2554 1

Bank 2, 2-Thela  145.0, L-S cycle 119 Obsd. ond Diff. Prafiles
T T T T T T

1

X10E

Counta/fmusec.

I I I I I L
[ 10 15 2.0 2.5 3.0
D-spacing, A






	V2.25Mo0.75S4, X-ray diffraction data, space group C2/m
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	V2.25Mo0.75S4, neutron diffraction data, space group C2/m
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	V2.75Mo0.25S4, X-ray diffraction data, space group C2/m
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	V2.75Mo0.75S4, neutron diffraction data, space group C2/m
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	V3.0S4, X-ray diffraction data, space group C2/m
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Table S.1 Refined bond distances (Å) for V1+xMo2-xS4 (0(x(2) phases

(a) data for phases with structures refined in the space group Cc (A cations are at sites within the ordered defect layer and B cations are in the dichalcogenide unit)

	
	V1.25Mo1.75S4
	V1.50Mo1.50S4

	Bond
	
	

	A(1)-B(2)
	3.06(6)
	3.0(2)

	A(1)-B(4)
	2.99(8)
	3.0(2)

	A(2)-B(1)
	2.99(9)
	3.1(1)

	A(2)-B(3)
	3.06(9)
	3.0(2)

	A(1)-S(2)
	2.47(7)
	2.2(1)

	A(1)-S(3)
	2.51(9)
	2.5(1)

	A(1)-S(4)
	2.41(9)
	2.4(1)

	A(1)-S(5)
	2.38(9)
	2.5(2)

	A(1)-S(6)
	2.52(9)
	2.4(2)

	A(1)-S(7)
	2.32(7)
	2.5(1)

	A(2)-S(1)
	2.34(8)
	2.4(2)

	A(2)-S(3)
	2.47(9)
	2.5(2)

	A(2)-S(4)
	2.44(9)
	2.4(2)

	A(2)-S(5)
	2.35(9)
	2.4(2)

	A(2)-S(6)
	2.54(9)
	2.5(2)

	A(2)-S(8)
	2.52(8)
	2.4(2)

	B(1)-B(2)
	2.861(8)
	2.83(1)

	B(1)-B(3)
	2.935(8)
	2.85(1)

	B(1)-B(4)
	2.976(5)
	3.007(7)

	B(2)-B(4)
	2.724(7)
	2.77(1)

	B(3)-B(4)
	2.921(7)
	2.95(1)

	B(1)-S(1)
	2.41(2)
	2.37(2)

	B(1)-S(2)
	2.35(2)
	2.39(20)

	B(1)-S(3)
	2.51(2)
	2.58(2)

	B(1)-S(4)
	2.53(2)
	2.59(2)

	B(1)-S(6)
	2.43(2)
	2.54(2)

	B(1)-S(8)
	2.47(2)
	2.43(2)

	B(2)-S(1)
	2.42(2)
	2.40(2)

	B(2)-S(2)
	2.37(2)
	2.37(2)

	B(2)-S(3)
	2.49(2)
	2.49(2)

	B(2)-S(4)
	2.57(2)
	2.53(2)

	B(2)-S(5)
	2.55(2)
	2.50(1)

	B(2)-S(7)
	2.36(2)
	2.40(2)

	B(3)-S(1)
	2.31(2)
	2.33(2)

	B(3)-S(3)
	2.59(2)
	2.60(2)

	B(3)-S(5)
	2.51(2)
	2.42(2)

	B(3)-S(6)
	2.57(2)
	2.55(2)

	B(3)-S(7)
	2.38(2)
	2.31(1)

	B(3)-S(8)
	2.35(2)
	2.37(2)

	B(4)-S(2)
	2.31(2)
	2.33(2)

	B(4)-S(4)
	2.62(2)
	2.60(2)

	B(4)-S(5)
	2.58(2)
	2.54(2)

	B(4)-S(6)
	2.48(2)
	2.48(1)

	B(4)-S(7)
	2.36(2)
	2.39(2)

	B(4)-S(8)
	2.45(2)
	2.46(2)


(b) Data for phases with structures refined in the space group C2/m (A cations are at sites within the ordered defect layer and B cations are in the dichalcogenide unit) 

	Bond
	
	V1.56Mo1.44S4
	V1.62Mo1.38S4
	V1.75Mo1.25S4
	V2.00Mo1.00S4

	A-B
	2(
	3.006(1)
	3.0063(9)
	3.002(1)
	2.998(1)

	A-S(1)
	4(
	2.449(1)
	2.4482(9)
	2.447(9)
	2.4468(9)

	A-S(2)
	2(
	2.400(2)
	2.403(1)
	2.400(1)
	2.404(1)

	B-B
	2(
	2.853(2)
	2.847(1)
	2.842(1)
	2.835(2)

	B-S(1)a
	1(
	2.547(2)
	2.551(2)
	2.551(2)
	2.558(2)

	B-S(1)b
	2(
	2.514(2)
	2.515(1)
	2.514(1)
	2.513(1)

	B-S(2)a
	1(
	2.363(2)
	2.357(1)
	2.356(1)
	2.349(2)

	B-S(2)b
	2(
	2.375(1)
	2.372(1)
	2.370(1)
	2.358(1)

	

	
	
	V2.25Mo0.75S4
	V2.75Mo0.25S4
	V3S4

	A-B
	2(
	2.989(2)
	2.984(4)
	2.959(4)

	A-S(1)
	4(
	2.438(1)
	2.447(1)
	2.452(4)

	A-S(2)
	2(
	2.402(2)
	2.401(1)
	2.403(5)

	B-B
	2(
	2.821(2)
	2.830(6)
	2.928(6)

	B-S(1)a
	1(
	2.566(2)
	2.548(4)
	2.477(7)

	B-S(1)b
	2(
	2.514(2)
	2.519(3)
	2.484(5)

	B-S(2)a
	1(
	2.340(2)
	2.341(4)
	2.383(6)

	B-S(2)b
	2(
	2.346(2)
	2.330(3)
	2.336(5)








