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Fig. S1. 'H-NMR spectrum of 1 in DMSO-d6.
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Fig. S2. 3C-NMR spectrum of 1 in DMSO-d6.
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Fig. S3. IR absorption spectrum of 1.
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Fig. S4a. 'H-NMR spectroscopic study in CDCls of the byproducts of the reaction of (EtsSi),Te and
[Camim]3[Bisli2]; peaks marked with * correspond to EtsSil and those with # to SiyEts.
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Fig. S4b. 3C-NMR spectroscopic study in CDCls of the byproducts of the reaction of (EtsSi),Te and
[Camim]s[Bisli2]; peaks marked with * correspond to EtsSil and those with # to SixEts.
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Fig. S4c. °Si-NMR spectroscopic study in CDCls; of the byproducts of the reaction of (EtsSi),Te and
[Camim]s[Bisli2]; peaks marked with * correspond to EtsSil and those with # to SizEts.
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Fig. S5. *H-NMR spectrum of [Csmim][l] in DMSO-d6.

ek A by
9.‘5 Q.ID EiS EI.EI 7.‘5 ?j[l ﬁ.IS Er.‘[l 5‘.5 Eil] 4‘.5 4-.I|] 3.‘5 Ejﬂ 215 2‘.[] 115 1.‘E| [].IE [I:[I
f1 (ppm)
Fig. S6. 3C-NMR spectrum of [Csmim][l] in DMSO-d6.
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Fig. S7. IR-absorption spectrum of [Camim][l]
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Fig. S8. Thermochromic behavior of 1.
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Fig. S9. Temperature-dependent DSC study of 1.
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Table S1: Hydrogen bonds [A] and °] for 1.

D-H---A d(D-H) d(H---A) d(D---A) Z(DHA)
C(11)-H(11C)--1(13) 0.98 3.07 3.813(13) 133.7
C(13)-H(13)--+1(23)#3 0.95 3.18 3.851(12) 129.3
C(13)-H(13)-:1(24) 0.95 3.21 4.014(14) 143.5
C(16)-H(16A)---1(14) 0.99 3.26 4.089(12) 142.9
C(16)-H(16A)---1(16) 0.99 3.27 3.932(12) 126.1
C(21)-H(21A)---1(26)#3 0.98 3.27 4.035(13) 135.9
C(22)-H(22)---1(26)#3 0.95 3.09 3.929(12) 148.0
C(23)-H(23)--1(14)#4 0.95 3.13 3.981(13) 150.3
C(26)-H(26B)--1(24)#4 0.99 3.32 4.235(11) 153.7
C(31)-H(31A)--1(26) 0.98 3.28 4.168(15) 152.4
C(31)-H(31B)--I(16)#5 0.98 3.28 3.780(12) 113.3
C(31)-H(31C)--I(14)#4 0.98 3.31 4.167(13) 147.4
C(32)-H(32)---1(21) 0.95 3.23 3.928(13) 131.8
C(32)-H(32)---1(26) 0.95 3.11 3.860(12) 137.5
C(34)-H(34)--1(15)#6 0.95 3.29 4.128(13) 148.1
C(36)-H(36B)--I(16)#6 0.99 3.31 4.230(15) 155.4

#3 x,-y+3/2,2+1/2 #4 x+1,y-1/2,-z+1/2 #5 x+1,y,z #6 x+1,-y+3/2,z-1/2
Table S2: Inter-halide interactions [A and °] for 1.

Bi—l---I-Bi d(1--+1) Z(Bi—l++1) Z(I-+-1-Bi)
Bi(12)-1(16)---1(11)#7— | 3.8510(10) 152.58(2) 150.33(3)
Bi(11)#7

Bi(12)-1(16)---1(11)#7— 97.76(2)
Bi(12)#7

Bi(22)-1(24)---1(23)#3— | 3.8778(10) 175.95(3) 144.51(3)
Bi(22)#3

Bi(22)-1(24)---1(23)#3— 137.01(2)
Bi(21)#3

#3 x, -y+3/2, z+1/2 #7 X, y-1/2, -z+1/2




Table S3: EDX results from STEM spot analyses on single crystals

a) (BixSbix).Tes with x =0.25
Philips/FEI CM300 UT FEG; 300 keV acc. Voltage; Thermo Noran NSS Ge-Detector

Atom% Sb-L Te-L Bi-L esd Sb-L Te-L Bi-L
10(1) pt1 26.11 60.68 13.22 10(1) pt1 1.6 1.75 0.77
10(1)_pt2 26.23 65.88 7.89 10(1)_pt2 347 7.14 151
10(1)_pt3 24.6 62.19 13.21 10(1)_pt3 222 239 1.05
10(2)_pt1 27.39 63.65 8.96 10(2)_pt1 2.53 53 1.07
10(2)_pt2 25.16 60.9 13.94 10(2)_pt2 229 249 114
10(2)_pt3 24.31 63.32 12.37 10(2)_pt3 216 452 1.02
10(2)_pt4 28.05 59.06 12.89 10(2)_pt4 1.85 198 1.29
10(2)_pt5 24.17 61.08 14.75 10(2)_pt5 133 148 0.94
10(2)_pt6 29.04 59.3 11.67 10(2)_pt6 1.97 214 093
10(2)_pt7 23.24 61.47 15.29 10(2)_pt7 156 352 114
10(2)_pt8 24.21 59.62 16.17 10(2)_pt8 225 223 1.16
10(3)_pt1 30.57 55.29 14.14 10(3)_pt1 459 563 1.16
10(3)_pt2 23.55 66.51 9.94 10(3)_pt2 384 795 1.94
10(3)_pt4 30.16 61.56 8.29 10(3)_pt4 278 3.02 1.2
10(3)_pt5 28.27 61.6 10.14 10(3)_pt5 1.82 22 0.57
10(3)_pt6 28.18 58.59 13.23 10(3)_pt6 239 256 1.13
10(3)_pt7 26.43 59.15 14.41 10(3)_pt7 1.44 157 0.69
10(3)_pt8 30.97 56.21 12.82 10(3)_pt8 272 1.68 0.92
Average: 26.70 60.89 12.41 238 331 1.09

b) (Bix5b1.x)2Te3 with x =0.5
Philips/FEI CM300 UT FEG; 300 keV acc. Voltage; Thermo Noran NSS Ge-Detector (yellow cell color)
Philips/FEI CM30 T Labe; 300 keV acc. Voltage; Thermo Noran NSS Si(Li)-Detector (white cell color)

Atom% Sb-L Te-L Bi-L esd Sb-L Te-L Bi-L
01(1) pt1 16.73 56.46 26.81 01(1) pt1 2 4.27 1.46
01(1) pt2 15.43 62.01 22.56 01(1) pt2 092 1.02 0.84
01(1) pt3 15.25 61.13 23.63 01(1) pt3 0.89 2.17 0.66
01(1) pt4 14.01 61.97 24.02 01(1) pt4 228 227 223
01(2) pt1 16.03 58.31 25.66 01(2) pt1 1.91 4 1.33
01(2) pt2 16.07 60.58 23.34 01(2) pt2 133 131 1.01
01(2) pt3 16.6 59.8 23.6 01(2) pt3 157 157 1.17
01(2) pt4 16.87 60.65 22.48 01(2) pt4 1.83 182 1.28
01(2)_pt6 16.81 60.2 22.99 01(2)_pt6 1.82 1.8 131
01(3)_pt1 17.12 59.27 23.61 01(3)_pt1 1.14 1.15 0.88
01(3)_pt2 16.28 58.65 25.07 01(3)_pt2 161 097 0.63
01(3)_pt3 16.39 60.57 23.04 01(3)_pt3 138 171 0.63

01(3)_pt4 17 59.51 235 01(3) pt4 13 161 0.59



01(3)_pt5 15.53 57.48 26.98 01(3)_pt5 1.24 266 1.18
01(3)_pt6 16.34 59.6 24.06 01(3)_pt6 0.61 0.67 0.47
1(1) pt1 14.78 61.97 23.25 1(1) pt1 1.59 367 141
1(1) pt2 15.76 59.92 24.32 1(1) pt2 272 323 124
1(1) _pt3 14.05  63.11  22.84 1(1) pt3 257 554 155
1(1) pt4 34.87 47.39 17.75 1(1) pt4 243 283 094
1(1) pt5 16.75 61.4 21.85 1(1) pt5 1.3 277 1.07
1(2) pt1 20.08 62.13 17.8 1(2) pt1 201 429 111
1(2) _pt3 18.5 58.65 22.86 1(2) _pt3 247 293 1.08
1(2)_pt4 16.18 6499  18.82 1(2)_pt4 1.97 207 1.14
1(2)_pt5 17.71 60.25 22.03 1(2)_pt5 264 316 1.18
1(3)_pt1 1455  63.74  21.71 1(3)_pt1 283 597 1.74
1(3)_pt2 14.34 64.87 20.79 1(3)_pt2 1.73 3.63 1.04
Average: 16.92 60.18 22.90 1.77 266 1.12
c) (BixSbix),Tes with x =0.75
Philips/FEI CM300 UT FEG; 300 keV acc. Voltage; Thermo Noran NSS Ge-Detector
Atom% Sb-L Te-L Bi-L esd Sb-L Te-L Bi-L
11(1) pt1 6.63 57.99  35.37 11(1) pt1 134 292 1.48
11(1) _pt2 4.61 59.22  36.17 11(1) pt2 135 292 1.47
11(1) pt3 8.43 59.81 31.76 11(1) pt3 1.22 2,63 1.26
11(1) pt4 8.93 59.8 31.27 11(1) pt4 2.6 2.66 274
11(3) pt1 9.31 62.02 28.68 11(3) pt1 228 488 23
11(3)_pt2 6.97 59.86 33.17 11(3)_pt2 1.57 34 164
11(3)_pt3 6.08 61.08 32.84 11(3)_pt3 146 3.18 1.62
11(4) pt2 10.44 56.9 32.66 11(4) pt2 147 156 1.62
11(4)_pt3 5.9 61.37 32.73 11(4)_pt3 1.89 4.03 2.01
Average: 7.48 59.78 32.74 169 313 1.79



