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Table S1. Bond Lengths for II at 100 K.
	Atom
	Atom
	Length/Å
	 
	Atom
	Atom
	Length/Å

	Tc1
	O1
	1.745(2)
	 
	N4
	C6
	1.363(5)

	Tc1
	O2
	1.755(2)
	 
	N5
	C7
	1.327(4)

	Tc1
	N1
	2.125(3)
	 
	N5
	C8
	1.372(5)

	Tc1
	N3
	2.135(3)
	 
	N6
	C7
	1.349(4)

	Tc1
	N5
	2.122(2)
	 
	N6
	C9
	1.376(5)

	Tc1
	N7
	2.140(3)
	 
	N7
	C10
	1.322(5)

	N1
	C1
	1.323(4)
	 
	N7
	C12
	1.378(4)

	N1
	C3
	1.380(5)
	 
	N8
	C10
	1.346(5)

	N2
	C1
	1.338(5)
	 
	N8
	C11
	1.374(5)

	N2
	C2
	1.360(5)
	 
	C2
	C3
	1.356(5)

	N3
	C4
	1.322(4)
	 
	C5
	C6
	1.361(5)

	N3
	C5
	1.372(5)
	 
	C8
	C9
	1.358(5)

	N4
	C4
	1.335(5)
	 
	C11
	C12
	1.357(5)



Table S2. Bond Angles for II at 100K.
	Atom
	Atom
	Atom
	Angle/˚
	 
	Atom
	Atom
	Atom
	Angle/˚

	O1
	Tc1
	O2
	178.40(13)
	 
	C4
	N4
	C6
	108.5(3)

	O1
	Tc1
	N1
	89.24(11)
	 
	C7
	N5
	Tc1
	124.8(2)

	O1
	Tc1
	N3
	88.58(11)
	 
	C7
	N5
	C8
	106.8(3)

	O1
	Tc1
	N5
	89.12(10)
	 
	C8
	N5
	Tc1
	128.3(2)

	O1
	Tc1
	N7
	89.56(10)
	 
	C7
	N6
	C9
	107.8(3)

	O2
	Tc1
	N1
	92.36(12)
	 
	C10
	N7
	Tc1
	124.4(2)

	O2
	Tc1
	N3
	89.82(12)
	 
	C10
	N7
	C12
	105.9(3)

	O2
	Tc1
	N5
	90.78(10)
	 
	C12
	N7
	Tc1
	129.7(2)

	O2
	Tc1
	N7
	90.56(11)
	 
	C10
	N8
	C11
	107.8(3)

	N1
	Tc1
	N3
	177.79(12)
	 
	N1
	C1
	N2
	110.5(3)

	N1
	Tc1
	N7
	89.67(11)
	 
	C3
	C2
	N2
	106.7(4)

	N3
	Tc1
	N7
	89.95(10)
	 
	C2
	C3
	N1
	108.6(3)

	N5
	Tc1
	N1
	89.66(11)
	 
	N3
	C4
	N4
	110.5(3)

	N5
	Tc1
	N3
	90.67(11)
	 
	C6
	C5
	N3
	109.6(3)

	N5
	Tc1
	N7
	178.53(11)
	 
	C5
	C6
	N4
	105.4(4)

	C1
	N1
	Tc1
	125.3(3)
	 
	N5
	C7
	N6
	110.0(3)

	C1
	N1
	C3
	106.3(3)
	 
	C9
	C8
	N5
	109.2(3)

	C3
	N1
	Tc1
	128.4(2)
	 
	C8
	C9
	N6
	106.2(3)

	C1
	N2
	C2
	108.0(3)
	 
	N7
	C10
	N8
	110.7(3)

	C4
	N3
	Tc1
	127.6(3)
	 
	C12
	C11
	N8
	105.8(3)

	C4
	N3
	C5
	105.9(3)
	 
	C11
	C12
	N7
	109.7(3)

	C5
	N3
	Tc1
	126.6(2)
	 
	 
	 
	 
	 



Table S3. Hydrogen Bonds for II at 100K.
	D
	H
	A
	d(D-H)/Å
	d(H-A)/Å
	d(D-A)/Å
	D-H-A/°

	O1W
	H1WA
	O2W1
	0.85(2)
	1.87(2)
	2.724(4)
	173(4)

	O1W
	H1WB
	Br11
	0.86(2)
	2.51(2)
	3.363(3)
	176(5)

	O2W
	H2WA
	O1
	0.83(2)
	1.93(2)
	2.698(3)
	153(4)

	O2W
	H2WB
	O22
	0.83(2)
	1.91(2)
	2.694(4)
	156(4)

	N2
	H2
	O1W3
	0.88
	1.93
	2.797(4)
	166.7

	N4
	H4
	Br14
	0.88
	2.50
	3.293(3)
	150.3

	N6
	H6
	O2W1
	0.88
	1.93
	2.783(4)
	162.4

	N8
	H8
	Br1
	0.88
	2.55
	3.346(3)
	150.7

	C9
	H9
	O1W5
	0.95
	2.41
	3.108(4)
	129.9


1+X,1-Y,1/2+Z; 21/2+X,1/2+Y,+Z; 3-1/2+X,3/2-Y,-1/2+Z; 4+X,-Y,1/2+Z; 5-1/2+X,-1/2+Y,+Z

Table S4. Torsion Angles for II at 100 K.
	A
	B
	C
	D
	Angle/˚
	 
	A
	B
	C
	D
	Angle/˚

	Tc1
	N1
	C1
	N2
	178.0(2)
	 
	C2
	N2
	C1
	N1
	0.0(4)

	Tc1
	N1
	C3
	C2
	-177.9(2)
	 
	C3
	N1
	C1
	N2
	-0.2(4)

	Tc1
	N3
	C4
	N4
	178.5(2)
	 
	C4
	N3
	C5
	C6
	0.3(4)

	Tc1
	N3
	C5
	C6
	-178.1(2)
	 
	C4
	N4
	C6
	C5
	0.5(4)

	Tc1
	N5
	C7
	N6
	-179.6(2)
	 
	C5
	N3
	C4
	N4
	0.0(4)

	Tc1
	N5
	C8
	C9
	179.8(2)
	 
	C6
	N4
	C4
	N3
	-0.4(4)

	Tc1
	N7
	C10
	N8
	178.8(2)
	 
	C7
	N5
	C8
	C9
	0.3(4)

	Tc1
	N7
	C12
	C11
	-178.6(3)
	 
	C7
	N6
	C9
	C8
	0.2(4)

	N2
	C2
	C3
	N1
	-0.3(4)
	 
	C8
	N5
	C7
	N6
	-0.1(4)

	N3
	C5
	C6
	N4
	-0.5(4)
	 
	C9
	N6
	C7
	N5
	-0.1(4)

	N5
	C8
	C9
	N6
	-0.3(4)
	 
	C10
	N7
	C12
	C11
	0.8(4)

	N8
	C11
	C12
	N7
	-0.6(4)
	 
	C10
	N8
	C11
	C12
	0.3(4)

	C1
	N1
	C3
	C2
	0.3(4)
	 
	C11
	N8
	C10
	N7
	0.2(5)

	C1
	N2
	C2
	C3
	0.2(4)
	 
	C12
	N7
	C10
	N8
	-0.6(4)



Table S5. Bond Lengths for III at 100 K.
	Atom
	Atom
	Length/Å
	 
	Atom
	Atom
	Length/Å

	Tc1
	O1
	1.763(2)
	 
	N2
	C2
	1.377(4)

	Tc1
	O2
	1.743(2)
	 
	N2
	C1
	1.343(4)

	Tc1
	N1
	2.140(3)
	 
	N2
	C13
	1.469(4)

	Tc1
	N3
	2.130(2)
	 
	N1
	C3
	1.378(4)

	Tc1
	N7
	2.132(3)
	 
	N1
	C1
	1.331(4)

	Tc1
	N5
	2.135(2)
	 
	N3
	C4
	1.329(4)

	N6
	C15
	1.466(4)
	 
	N3
	C5
	1.376(4)

	N6
	C9
	1.374(4)
	 
	N7
	C12
	1.385(4)

	N6
	C7
	1.352(4)
	 
	N7
	C10
	1.333(4)

	N8
	C11
	1.375(4)
	 
	N5
	C8
	1.377(4)

	N8
	C16
	1.462(4)
	 
	N5
	C7
	1.325(4)

	N8
	C10
	1.346(4)
	 
	C3
	C2
	1.356(4)

	N4
	C4
	1.345(4)
	 
	C8
	C9
	1.363(4)

	N4
	C6
	1.372(4)
	 
	C6
	C5
	1.358(4)

	N4
	C14
	1.471(4)
	 
	C11
	C12
	1.359(4)



Table S6. Bond Angles for III at 100 K.
	Atom
	Atom
	Atom
	Angle/˚
	 
	Atom
	Atom
	Atom
	Angle/˚

	O1
	Tc1
	N1
	89.58(10)
	 
	C1
	N2
	C13
	126.1(3)

	O1
	Tc1
	N3
	90.56(10)
	 
	C3
	N1
	Tc1
	124.7(2)

	O1
	Tc1
	N7
	89.85(10)
	 
	C1
	N1
	Tc1
	129.1(2)

	O1
	Tc1
	N5
	90.04(10)
	 
	C1
	N1
	C3
	106.0(3)

	O2
	Tc1
	O1
	178.13(10)
	 
	C4
	N3
	Tc1
	128.7(2)

	O2
	Tc1
	N1
	89.78(10)
	 
	C4
	N3
	C5
	106.1(3)

	O2
	Tc1
	N3
	90.07(10)
	 
	C5
	N3
	Tc1
	125.1(2)

	O2
	Tc1
	N7
	88.38(10)
	 
	C12
	N7
	Tc1
	127.8(2)

	O2
	Tc1
	N5
	91.73(10)
	 
	C10
	N7
	Tc1
	126.2(2)

	N3
	Tc1
	N1
	179.75(10)
	 
	C10
	N7
	C12
	106.0(3)

	N3
	Tc1
	N7
	90.41(9)
	 
	C8
	N5
	Tc1
	126.9(2)

	N3
	Tc1
	N5
	89.12(9)
	 
	C7
	N5
	Tc1
	126.0(2)

	N7
	Tc1
	N1
	89.38(9)
	 
	C7
	N5
	C8
	107.0(3)

	N7
	Tc1
	N5
	179.52(9)
	 
	N3
	C4
	N4
	110.8(3)

	N5
	Tc1
	N1
	91.08(9)
	 
	C2
	C3
	N1
	109.6(3)

	C9
	N6
	C15
	127.4(3)
	 
	C9
	C8
	N5
	108.6(3)

	C7
	N6
	C15
	124.9(3)
	 
	C3
	C2
	N2
	106.0(3)

	C7
	N6
	C9
	107.6(3)
	 
	N1
	C1
	N2
	110.5(3)

	C11
	N8
	C16
	126.9(3)
	 
	C8
	C9
	N6
	106.7(3)

	C10
	N8
	C11
	107.6(3)
	 
	C5
	C6
	N4
	106.4(3)

	C10
	N8
	C16
	125.4(3)
	 
	N5
	C7
	N6
	110.2(3)

	C4
	N4
	C6
	107.5(3)
	 
	C12
	C11
	N8
	106.6(3)

	C4
	N4
	C14
	126.4(3)
	 
	C11
	C12
	N7
	109.1(3)

	C6
	N4
	C14
	126.1(3)
	 
	C6
	C5
	N3
	109.2(3)

	C2
	N2
	C13
	126.0(3)
	 
	N7
	C10
	N8
	110.7(3)

	C1
	N2
	C2
	108.0(3)
	 
	 
	 
	 
	 



Table S7. Hydrogen Bonds for III at 100 K.
	D
	H
	A
	d(D-H)/Å
	d(H-A)/Å
	d(D-A)/Å
	D-H-A/°

	O4
	H4A
	O31
	0.85
	1.94
	2.775(4)
	167.8

	O4
	H4B
	Cl12
	0.85
	2.33
	3.174(3)
	170.2

	O3
	H3A
	O1
	0.85
	1.93
	2.778(3)
	177.9

	O3
	H3B
	Cl1
	0.85
	2.52
	3.296(3)
	151.7


1+X,1+Y,+Z; 21+X,1+Y,+Z

Table S8. Torsion Angles for III at 100 K.
	A
	B
	C
	D
	Angle/˚
	 
	A
	B
	C
	D
	Angle/˚

	Tc1
	N1
	C3
	C2
	176.2(2)
	 
	C2
	N2
	C1
	N1
	-0.4(4)

	Tc1
	N1
	C1
	N2
	-175.88(19)
	 
	C1
	N2
	C2
	C3
	0.1(4)

	Tc1
	N3
	C4
	N4
	174.5(2)
	 
	C1
	N1
	C3
	C2
	-0.5(3)

	Tc1
	N3
	C5
	C6
	-174.9(2)
	 
	C9
	N6
	C7
	N5
	-0.4(3)

	Tc1
	N7
	C12
	C11
	177.9(2)
	 
	C6
	N4
	C4
	N3
	0.6(4)

	Tc1
	N7
	C10
	N8
	-177.71(19)
	 
	C7
	N6
	C9
	C8
	0.4(3)

	Tc1
	N5
	C8
	C9
	-178.8(2)
	 
	C7
	N5
	C8
	C9
	0.0(3)

	Tc1
	N5
	C7
	N6
	179.00(19)
	 
	C11
	N8
	C10
	N7
	-0.2(3)

	N8
	C11
	C12
	N7
	-0.4(3)
	 
	C12
	N7
	C10
	N8
	0.0(3)

	N4
	C6
	C5
	N3
	-0.3(4)
	 
	C16
	N8
	C11
	C12
	-176.8(3)

	N1
	C3
	C2
	N2
	0.2(4)
	 
	C16
	N8
	C10
	N7
	177.0(3)

	N5
	C8
	C9
	N6
	-0.2(3)
	 
	C5
	N3
	C4
	N4
	-0.8(4)

	C15
	N6
	C9
	C8
	177.9(3)
	 
	C10
	N8
	C11
	C12
	0.4(3)

	C15
	N6
	C7
	N5
	-178.0(3)
	 
	C10
	N7
	C12
	C11
	0.3(3)

	C4
	N4
	C6
	C5
	-0.2(4)
	 
	C13
	N2
	C2
	C3
	-179.6(3)

	C4
	N3
	C5
	C6
	0.7(4)
	 
	C13
	N2
	C1
	N1
	179.3(3)

	C3
	N1
	C1
	N2
	0.6(3)
	 
	C14
	N4
	C4
	N3
	-178.6(3)

	C8
	N5
	C7
	N6
	0.3(3)
	 
	C14
	N4
	C6
	C5
	179.0(3)



Table S9. Bond Lengths for IV at 100 K.
	Atom
	Atom
	Length/Å
	 
	Atom
	Atom
	Length/Å

	Tc1
	O11
	1.7493(19)
	 
	N1
	C3
	1.376(4)

	Tc1
	O1
	1.7493(19)
	 
	N2
	C1
	1.347(3)

	Tc1
	N11
	2.132(2)
	 
	N2
	C2
	1.369(4)

	Tc1
	N1
	2.132(2)
	 
	N2
	C7
	1.458(3)

	Tc1
	N31
	2.139(2)
	 
	N3
	C4
	1.319(4)

	Tc1
	N3
	2.139(2)
	 
	N3
	C5
	1.368(4)

	Tc2
	O22
	1.710(2)
	 
	N4
	C4
	1.345(4)

	Tc2
	O2
	1.709(2)
	 
	N4
	C6
	1.364(5)

	Tc2
	O3
	1.707(2)
	 
	N4
	C8
	1.474(4)

	Tc2
	O32
	1.707(2)
	 
	C2
	C3
	1.358(4)

	N1
	C1
	1.324(3)
	 
	C6
	C5
	1.349(4)


11-X,1-Y,1-Z; 21-X,+Y,3/2-Z

Table S10. Bond Angles for IV at 100 K.
	Atom
	Atom
	Atom
	Angle/˚
	 
	Atom
	Atom
	Atom
	Angle/˚

	O11
	Tc1
	O1
	180.00(9)
	 
	O3
	Tc2
	O32
	110.42(16)

	O1
	Tc1
	N11
	90.36(9)
	 
	C1
	N1
	Tc1
	126.12(18)

	O11
	Tc1
	N11
	89.64(9)
	 
	C1
	N1
	C3
	106.3(2)

	O1
	Tc1
	N1
	89.64(9)
	 
	C3
	N1
	Tc1
	127.44(18)

	O11
	Tc1
	N1
	90.36(9)
	 
	C1
	N2
	C2
	107.3(2)

	O1
	Tc1
	N3
	89.19(9)
	 
	C1
	N2
	C7
	125.2(3)

	O11
	Tc1
	N3
	90.81(9)
	 
	C2
	N2
	C7
	127.5(3)

	O1
	Tc1
	N31
	90.81(9)
	 
	C4
	N3
	Tc1
	128.1(2)

	O11
	Tc1
	N31
	89.19(9)
	 
	C4
	N3
	C5
	105.9(2)

	N1
	Tc1
	N11
	180.0
	 
	C5
	N3
	Tc1
	126.0(2)

	N1
	Tc1
	N31
	91.97(8)
	 
	C4
	N4
	C6
	107.4(3)

	N11
	Tc1
	N3
	91.97(8)
	 
	C4
	N4
	C8
	125.6(3)

	N1
	Tc1
	N3
	88.03(8)
	 
	C6
	N4
	C8
	127.0(3)

	N11
	Tc1
	N31
	88.03(8)
	 
	N1
	C1
	N2
	110.8(2)

	N3
	Tc1
	N31
	180.0
	 
	C3
	C2
	N2
	106.7(3)

	O2
	Tc2
	O22
	110.7(2)
	 
	C2
	C3
	N1
	108.9(3)

	O3
	Tc2
	O22
	109.16(12)
	 
	N3
	C4
	N4
	110.7(3)

	O3
	Tc2
	O2
	108.68(11)
	 
	C5
	C6
	N4
	106.3(3)

	O32
	Tc2
	O22
	108.68(11)
	 
	C6
	C5
	N3
	109.6(3)

	O32
	Tc2
	O2
	109.17(12)
	 
	 
	 
	 
	 


11-X,1-Y,1-Z; 21-X,+Y,3/2-Z

Table S11. Hydrogen Bonds for IV at 100 K.
	D
	H
	A
	d(D-H)/Å
	d(H-A)/Å
	d(D-A)/Å
	D-H-A/°

	C1
	H1
	O3
	0.95
	2.48
	3.183(4)
	130.6

	C2
	H2
	O21
	0.95
	2.45
	3.267(4)
	144.3

	C3
	H3
	O32
	0.95
	2.56
	3.229(4)
	127.9

	C7
	H7A
	O13
	0.98
	2.39
	3.163(4)
	135.0

	C7
	H7C
	O24
	0.98
	2.40
	3.331(4)
	159.5

	C6
	H6
	O25
	0.95
	2.37
	3.250(4)
	153.6


11/2+X,-1/2+Y,+Z; 23/2-X,-1/2+Y,3/2-Z; 31-X,+Y,3/2-Z; 43/2-X,3/2-Y,2-Z; 5+X,2-Y,-1/2+Z

Table S12. Torsion Angles for IV at 100 K.
	A
	B
	C
	D
	Angle/˚
	 
	A
	B
	C
	D
	Angle/˚

	Tc1
	N1
	C1
	N2
	-175.79(17)
	 
	C3
	N1
	C1
	N2
	-0.3(3)

	Tc1
	N1
	C3
	C2
	175.81(19)
	 
	C7
	N2
	C1
	N1
	177.9(2)

	Tc1
	N3
	C4
	N4
	-177.59(19)
	 
	C7
	N2
	C2
	C3
	-177.6(3)

	Tc1
	N3
	C5
	C6
	177.9(2)
	 
	C4
	N3
	C5
	C6
	0.2(3)

	N2
	C2
	C3
	N1
	-0.4(3)
	 
	C4
	N4
	C6
	C5
	0.5(4)

	N4
	C6
	C5
	N3
	-0.4(4)
	 
	C6
	N4
	C4
	N3
	-0.4(4)

	C1
	N1
	C3
	C2
	0.4(3)
	 
	C5
	N3
	C4
	N4
	0.1(3)

	C1
	N2
	C2
	C3
	0.2(3)
	 
	C8
	N4
	C4
	N3
	179.5(3)

	C2
	N2
	C1
	N1
	0.1(3)
	 
	C8
	N4
	C6
	C5
	-179.4(3)



Table S13. Bond Lengths for V at 100 K.
	Atom
	Atom
	Length/Å
	 
	Atom
	Atom
	Length/Å

	Tc1
	O1
	1.7034(10)
	 
	N3
	C4
	1.3773(18)

	Tc1
	O2
	1.7105(11)
	 
	N4
	C1
	1.3307(15)

	Tc1
	O3
	1.7080(10)
	 
	N11
	C12
	1.3402(18)

	Tc1
	O4
	1.7246(9)
	 
	N11
	C15
	1.3737(17)

	S1
	C1
	1.7054(12)
	 
	N11
	C16
	1.4603(18)

	N1
	C2
	1.3381(17)
	 
	N13
	C12
	1.3225(18)

	N1
	C5
	1.3774(17)
	 
	N13
	C14
	1.3772(17)

	N1
	C6
	1.4647(18)
	 
	C4
	C5
	1.358(2)

	N2
	C1
	1.3350(15)
	 
	C14
	C15
	1.3554(19)

	N3
	C2
	1.3256(16)
	 
	 
	 
	 



Table S14. Bond Angles for V at 100 K.
	Atom
	Atom
	Atom
	Angle/˚
	 
	Atom
	Atom
	Atom
	Angle/˚

	O1
	Tc1
	O2
	108.91(6)
	 
	C15
	N11
	C16
	126.04(12)

	O1
	Tc1
	O3
	110.04(6)
	 
	C12
	N13
	C14
	106.37(12)

	O1
	Tc1
	O4
	109.38(5)
	 
	N2
	C1
	S1
	121.39(9)

	O2
	Tc1
	O4
	109.33(5)
	 
	N4
	C1
	S1
	120.88(9)

	O3
	Tc1
	O2
	109.64(6)
	 
	N4
	C1
	N2
	117.72(11)

	O3
	Tc1
	O4
	109.53(5)
	 
	N3
	C2
	N1
	109.89(11)

	C2
	N1
	C5
	108.03(11)
	 
	C5
	C4
	N3
	108.23(12)

	C2
	N1
	C6
	125.32(12)
	 
	C4
	C5
	N1
	106.51(12)

	C5
	N1
	C6
	126.66(12)
	 
	N13
	C12
	N11
	110.71(12)

	C2
	N3
	C4
	107.34(11)
	 
	C15
	C14
	N13
	108.93(12)

	C12
	N11
	C15
	107.57(11)
	 
	C14
	C15
	N11
	106.42(12)

	C12
	N11
	C16
	126.36(12)
	 
	 
	 
	 
	 



Table S15. Hydrogen Bonds for V at 100 K.
	D
	H
	A
	d(D-H)/Å
	d(H-A)/Å
	d(D-A)/Å
	D-H-A/°

	N2
	H2A
	O31
	0.88
	2.39
	2.8943(15)
	116.8

	N2
	H2A
	O42
	0.88
	2.26
	3.0230(15)
	144.6

	N2
	H2B
	S11
	0.88
	2.57
	3.4477(11)
	171.9

	N3
	H3
	N13
	0.88
	1.85
	2.7246(17)
	172.3

	N4
	H4A
	O13
	0.88
	2.43
	2.8781(15)
	112.3

	N4
	H4A
	O42
	0.88
	2.16
	2.9460(14)
	148.5

	N4
	H4B
	S13
	0.88
	2.54
	3.4063(11)
	169.8

	N13
	H13
	N3
	0.88
	1.86
	2.7246(17)
	168.7

	C2
	H2
	O3
	0.95
	2.27
	3.1585(16)
	156.2

	C4
	H4
	S14
	0.95
	2.92
	3.8357(14)
	161.1

	C5
	H5
	O15
	0.95
	2.65
	3.4910(19)
	148.3

	C14
	H14
	S14
	0.95
	2.80
	3.7200(14)
	164.1

	C15
	H15
	O46
	0.95
	2.53
	3.4443(17)
	162.6

	C16
	H16C
	O26
	0.98
	2.59
	3.5054(19)
	156.2


11/2-X,-1/2+Y,1/2-Z; 2-1+X,+Y,+Z; 31/2-X,1/2+Y,1/2-Z; 41-X,1-Y,1-Z; 51/2+X,1/2-Y,1/2+Z; 6-1/2+X,3/2-Y,1/2+Z

Table S16. Torsion Angles for V at 100 K.
	A
	B
	C
	D
	Angle/˚
	 
	A
	B
	C
	D
	Angle/˚

	N3
	C4
	C5
	N1
	-0.44(16)
	 
	C6
	N1
	C5
	C4
	-179.78(12)

	N13
	C14
	C15
	N11
	0.20(16)
	 
	C12
	N11
	C15
	C14
	-0.08(15)

	C2
	N1
	C5
	C4
	0.26(15)
	 
	C12
	N13
	C14
	C15
	-0.25(16)

	C2
	N3
	C4
	C5
	0.46(15)
	 
	C14
	N13
	C12
	N11
	0.20(15)

	C4
	N3
	C2
	N1
	-0.30(15)
	 
	C15
	N11
	C12
	N13
	-0.08(15)

	C5
	N1
	C2
	N3
	0.03(15)
	 
	C16
	N11
	C12
	N13
	178.11(12)

	C6
	N1
	C2
	N3
	-179.93(12)
	 
	C16
	N11
	C15
	C14
	-178.27(13)



Table S17. Bond Lengths for VI at 296 K.
	Atom
	Atom
	Length/Å
	 
	Atom
	Atom
	Length/Å

	Tc01
	Cl021
	2.3378(12)
	 
	N2
	C3
	1.3165

	Tc01
	Cl02
	2.3378(12)
	 
	N2
	C6
	1.3788

	Tc01
	Cl03
	2.3642(11)
	 
	C3
	N4
	1.3685

	Tc01
	Cl031
	2.3641(11)
	 
	N4
	C5
	1.3816

	Tc01
	Cl041
	2.3392(12)
	 
	C5
	C6
	1.3748

	Tc01
	Cl04
	2.3392(12)
	 
	 
	 
	 


11-X,1-Y,1-Z

Table S18. Bond Angles for VI at 296 K.
	Atom
	Atom
	Atom
	Angle/˚
	 
	Atom
	Atom
	Atom
	Angle/˚

	Cl021
	Tc01
	Cl02
	180.0
	 
	Cl04
	Tc01
	Cl03
	90.0

	Cl021
	Tc01
	Cl031
	91.05(5)
	 
	Cl041
	Tc01
	Cl03
	90.0

	Cl021
	Tc01
	Cl03
	88.95(5)
	 
	Cl041
	Tc01
	Cl031
	90.0

	Cl02
	Tc01
	Cl03
	91.06(5)
	 
	Cl04
	Tc01
	Cl031
	90.0

	Cl02
	Tc01
	Cl031
	88.94(5)
	 
	Cl041
	Tc01
	Cl04
	180.0

	Cl021
	Tc01
	Cl041
	90.0
	 
	C3
	N2
	C6
	105.4

	Cl02
	Tc01
	Cl04
	90.0
	 
	N2
	C3
	N4
	111.6

	Cl021
	Tc01
	Cl04
	90.0
	 
	C3
	N4
	C5
	107.3

	Cl02
	Tc01
	Cl041
	90.0
	 
	C6
	C5
	N4
	105.0

	Cl031
	Tc01
	Cl03
	180.0
	 
	C5
	C6
	N2
	110.7


11-X,1-Y,1-Z

Table S19. Hydrogen Bonds for VI at 296 K.
	D
	H
	A
	d(D-H)/Å
	d(H-A)/Å
	d(D-A)/Å
	D-H-A/°

	N2
	H2
	Cl021
	0.86
	2.56
	3.330(9)
	149.2

	N4
	H4
	Cl03
	0.86
	2.68
	3.340(5)
	135.0

	N4
	H4
	Cl042
	0.86
	2.83
	3.351(5)
	120.7


13/2-X,1/2+Y,2-Z; 21/2+X,-1/2+Y,+Z

Table S20. Torsion Angles for VI at 296 K.
	A
	B
	C
	D
	Angle/˚
	 
	A
	B
	C
	D
	Angle/˚

	N2
	C3
	N4
	C5
	0.0
	 
	N4
	C5
	C6
	N2
	0.0

	C3
	N2
	C6
	C5
	0.0
	 
	C6
	N2
	C3
	N4
	0.0

	C3
	N4
	C5
	C6
	0.0
	 
	 
	 
	 
	 
	 



Table S21. Atomic Occupancy for VI at 296 K.
	Atom
	Occupancy
	 
	Atom
	Occupancy
	 
	Atom
	Occupancy

	N2
	0.5
	 
	H2
	0.5
	 
	C3
	0.5

	H3
	0.5
	 
	N4
	0.5
	 
	H4
	0.5

	C5
	0.5
	 
	H5
	0.5
	 
	C6
	0.5

	H6
	0.5
	 
	 
	 
	 
	 
	



Table S22. Bond Lengths for VII at 296 K.
	Atom
	Atom
	Length/Å
	 
	Atom
	Atom
	Length/Å

	Tc1
	Br1
	2.5541(6)
	 
	N2
	C1
	1.285(8)

	Tc1
	Br11
	2.5540(6)
	 
	N2
	C3
	1.349(8)

	Tc1
	Br2
	2.5218(6)
	 
	N5
	C1
	1.307(9)

	Tc1
	Br21
	2.5218(6)
	 
	N5
	C4
	1.376(9)

	Tc1
	Br31
	2.5227(6)
	 
	C3
	C4
	1.297(9)

	Tc1
	Br3
	2.5227(6)
	 
	 
	 
	 


11-X,1-Y,1-Z

Table S23. Bond Angles for VII at 296 K.
	Atom
	Atom
	Atom
	Angle/˚
	 
	Atom
	Atom
	Atom
	Angle/˚

	Br11
	Tc1
	Br1
	180.0
	 
	Br3
	Tc1
	Br1
	90.951(19)

	Br2
	Tc1
	Br11
	90.545(19)
	 
	Br3
	Tc1
	Br11
	89.05(2)

	Br21
	Tc1
	Br11
	89.454(19)
	 
	Br31
	Tc1
	Br1
	89.05(2)

	Br21
	Tc1
	Br1
	90.546(19)
	 
	Br31
	Tc1
	Br11
	90.95(2)

	Br2
	Tc1
	Br1
	89.455(19)
	 
	Br31
	Tc1
	Br3
	180.0

	Br2
	Tc1
	Br21
	180.0
	 
	C1
	N2
	C3
	109.5(6)

	Br2
	Tc1
	Br31
	89.872(16)
	 
	C1
	N5
	C4
	109.5(5)

	Br2
	Tc1
	Br3
	90.127(16)
	 
	N2
	C1
	N5
	107.2(6)

	Br21
	Tc1
	Br3
	89.873(16)
	 
	C4
	C3
	N2
	108.6(6)

	Br21
	Tc1
	Br31
	90.128(16)
	 
	C3
	C4
	N5
	105.1(6)


11-X,1-Y,1-Z

Table S24. Hydrogen Bonds for VII at 296 K.
	D
	H
	A
	d(D-H)/Å
	d(H-A)/Å
	d(D-A)/Å
	D-H-A/°

	N2
	H2
	Br21
	0.86
	2.82
	3.500(5)
	136.8

	N2
	H2
	Br32
	0.86
	2.91
	3.582(6)
	136.5

	N5
	H5
	Br1
	0.86
	2.77
	3.488(5)
	141.6


1-1+X,3/2-Y,-1/2+Z; 2-X,1/2+Y,1/2-Z

Table S25. Torsion Angles for VII at 296 K.
	A
	B
	C
	D
	Angle/˚
	 
	A
	B
	C
	D
	Angle/˚

	N2
	C3
	C4
	N5
	0.8(7)
	 
	C3
	N2
	C1
	N5
	-1.6(7)

	C1
	N2
	C3
	C4
	0.5(7)
	 
	C4
	N5
	C1
	N2
	2.1(8)

	C1
	N5
	C4
	C3
	-1.8(8)
	 
	 
	 
	 
	 
	 



Table S26. Bond Lengths for VIII at 100 K.
	Atom
	Atom
	Length/Å
	 
	Atom
	Atom
	Length/Å

	Sn1
	Cl2
	2.3987(4)
	 
	N4
	C17
	1.331(2)

	Sn1
	Cl3
	2.4099(4)
	 
	N4
	C19
	1.372(2)

	Sn1
	Cl4
	2.4079(4)
	 
	N5
	C14
	1.325(2)

	Sn1
	Cl5
	2.4221(4)
	 
	N5
	C15
	1.376(2)

	Sn1
	Cl7
	2.3942(4)
	 
	N5
	C24
	1.464(2)

	Sn1
	Cl9
	2.4103(4)
	 
	C7
	C11
	1.347(2)

	N1
	C6
	1.327(2)
	 
	N8
	C13
	1.325(2)

	N1
	C11
	1.369(2)
	 
	N8
	C23
	1.370(2)

	N2
	C6
	1.326(2)
	 
	N9
	C17
	1.326(2)

	N2
	C7
	1.377(2)
	 
	N9
	C21
	1.370(2)

	N2
	C10
	1.462(2)
	 
	N12
	C14
	1.317(2)

	N3
	C13
	1.3273(19)
	 
	N12
	C18
	1.367(2)

	N3
	C20
	1.373(2)
	 
	C15
	C18
	1.344(2)

	N3
	C22
	1.460(2)
	 
	C19
	C21
	1.338(2)

	N4
	C16
	1.463(2)
	 
	C20
	C23
	1.343(2)



Table S27. Bond Angles for VIII at 100 K.
	Atom
	Atom
	Atom
	Angle/˚
	 
	Atom
	Atom
	Atom
	Angle/˚

	Cl2
	Sn1
	Cl3
	90.638(13)
	 
	C17
	N4
	C16
	125.65(14)

	Cl2
	Sn1
	Cl4
	89.599(13)
	 
	C17
	N4
	C19
	108.39(14)

	Cl2
	Sn1
	Cl5
	90.288(13)
	 
	C19
	N4
	C16
	125.95(14)

	Cl2
	Sn1
	Cl9
	179.169(14)
	 
	C14
	N5
	C15
	108.40(14)

	Cl3
	Sn1
	Cl5
	88.943(14)
	 
	C14
	N5
	C24
	125.95(16)

	Cl3
	Sn1
	Cl9
	90.139(14)
	 
	C15
	N5
	C24
	125.65(15)

	Cl4
	Sn1
	Cl3
	90.819(14)
	 
	N2
	C6
	N1
	108.19(14)

	Cl4
	Sn1
	Cl5
	179.736(16)
	 
	C11
	C7
	N2
	107.01(14)

	Cl4
	Sn1
	Cl9
	90.097(13)
	 
	C13
	N8
	C23
	108.92(14)

	Cl7
	Sn1
	Cl2
	89.769(14)
	 
	C17
	N9
	C21
	108.68(14)

	Cl7
	Sn1
	Cl3
	178.146(14)
	 
	C7
	C11
	N1
	106.96(14)

	Cl7
	Sn1
	Cl4
	90.992(15)
	 
	C14
	N12
	C18
	109.11(15)

	Cl7
	Sn1
	Cl5
	89.246(15)
	 
	N8
	C13
	N3
	108.18(14)

	Cl7
	Sn1
	Cl9
	89.463(14)
	 
	N12
	C14
	N5
	108.54(15)

	Cl9
	Sn1
	Cl5
	90.020(13)
	 
	C18
	C15
	N5
	106.99(14)

	C6
	N1
	C11
	109.12(14)
	 
	N9
	C17
	N4
	108.34(14)

	C6
	N2
	C7
	108.71(13)
	 
	C15
	C18
	N12
	106.97(15)

	C6
	N2
	C10
	125.90(14)
	 
	C21
	C19
	N4
	107.31(14)

	C7
	N2
	C10
	125.32(14)
	 
	C23
	C20
	N3
	107.03(14)

	C13
	N3
	C20
	108.74(14)
	 
	C19
	C21
	N9
	107.28(14)

	C13
	N3
	C22
	125.36(14)
	 
	C20
	C23
	N8
	107.12(15)

	C20
	N3
	C22
	125.82(13)
	 
	 
	 
	 
	 



Table S28. Hydrogen Bonds for VIII at 100 K
	Table 6 Hydrogen Bonds for VIII at 296 K.

	D
	H
	A
	d(D-H)/Å
	d(H-A)/Å
	d(D-A)/Å
	D-H-A/°

	N1
	H1
	Cl1
	0.87(2)
	2.22(2)
	3.0741(15)
	167.4(18)

	N8
	H8
	Cl61
	0.86(2)
	2.23(2)
	3.0836(15)
	171.2(19)

	N9
	H9
	Cl12
	0.88(2)
	2.23(2)
	3.0810(15)
	164.1(18)

	N12
	H12
	Cl6
	0.82(2)
	2.24(2)
	3.0563(15)
	174(2)


11-X,1/2+Y,1/2-Z; 22-X,2-Y,1-Z

Table S29. Torsion Angles for VIII at 100 K.
	A
	B
	C
	D
	Angle/˚
	 
	A
	B
	C
	D
	Angle/˚

	N2
	C7
	C11
	N1
	-0.05(17)
	 
	C15
	N5
	C14
	N12
	-0.50(19)

	N3
	C20
	C23
	N8
	0.26(19)
	 
	C16
	N4
	C17
	N9
	178.71(14)

	N4
	C19
	C21
	N9
	-0.11(18)
	 
	C16
	N4
	C19
	C21
	-178.64(15)

	N5
	C15
	C18
	N12
	-0.40(18)
	 
	C17
	N4
	C19
	C21
	0.08(18)

	C6
	N1
	C11
	C7
	0.00(18)
	 
	C17
	N9
	C21
	C19
	0.11(18)

	C6
	N2
	C7
	C11
	0.09(17)
	 
	C18
	N12
	C14
	N5
	0.2(2)

	C7
	N2
	C6
	N1
	-0.09(17)
	 
	C19
	N4
	C17
	N9
	-0.02(17)

	C10
	N2
	C6
	N1
	-177.20(14)
	 
	C20
	N3
	C13
	N8
	0.09(18)

	C10
	N2
	C7
	C11
	177.22(14)
	 
	C21
	N9
	C17
	N4
	-0.06(17)

	C11
	N1
	C6
	N2
	0.06(18)
	 
	C22
	N3
	C13
	N8
	-176.86(15)

	C13
	N3
	C20
	C23
	-0.22(19)
	 
	C22
	N3
	C20
	C23
	176.71(16)

	C13
	N8
	C23
	C20
	-0.21(19)
	 
	C23
	N8
	C13
	N3
	0.07(18)

	C14
	N5
	C15
	C18
	0.56(19)
	 
	C24
	N5
	C14
	N12
	179.70(16)

	C14
	N12
	C18
	C15
	0.1(2)
	 
	C24
	N5
	C15
	C18
	-179.64(16)



