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Details of DFT calculations

All molecular structures were computed using the Gaussian 09 program™! at the
B3LYP level of theory™? using the cc-pVTZ basis set’™® on all atoms, except for Sb
and Te for which the SDB-cc-pVTZ basis set 5! was used.

On the optimized structures, given below, an NBO analysis'*® was performed in order
to probe the bonding features of the Sh-E bond; in addition, the Wiberg bond order!s®
for these bonds were computed.

Molecular structures of compounds 3 and 4 were optimized previously, see ref. S7.
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1. Cartesian coordinates (A) for compound 1

OITIOIOOIOIOIOIIIOIIIOIIIOOOOOOIIIOOOIOIOZOO0OOZ0nWY

(ox

—0.000197
—0.000251
—2.381337
0.000032
4141611
3.500352
2.381466
0.000078
0.000108
4928717
5.231664
2.475166
—1.209897
3.722850
4.005742
4.205910
2.642209
3.879641
—3.500221
1.209997
—2.475057
—4.141663
3.784813
4.624270
3.887481
3.826237
—3.784697
—4.624160
—3.826009
—3.887458
3.184054
3.306748
2.110696
3.584875
5.578244
6.385504
5.183296
5.682717
—1.202219
—2.128420
—3.879298
1.202348
2.128565
—4.928320
—5.231078
—5.183299

—0.537399
—1.086668
0.283141
1.633074
—0.924802
—0.599324
0.283084
4.426378
5.507581
—2.103023
—2.560371
1.561552
2.334133
—0.303970
0.751194
—0.811881
—0.365805
—1.186703
—0.599304
2.334073
1.561625
—0.924410
2.300784
1.614298
2.922155
2.966044
2.300838
1.614354
2.965918
2.922401
—0.831645
0.224592
—1.019435
—1.417545
—2.436919
—3.156948
—1.850067
—2.115209
3.733582
4.290640
—1.187076
3.733521
4.290550
—2.103462
—2.561132
—1.849732

0.085187
—2.140218
0.144051
0.093787
—1.052120
0.153906
0.143810
0.118880
0.119062
1.364056
2.297289
0.137521
0.115699
—2.357644
—2.410820
—3.190817
—2.494382
1.371155
0.154057
0.115593
0.137765
—1.051978
0.165353
0.210641
—0.725705
1.029087
0.165817
0.211032
1.029687
—0.725106
2.658867
2.910056
2.599414
3.484364
0.184964
0.194807
—1.007844
—1.930788
0.122400
0.129557
1.371172
0.122323
0.129490
1.363948
2.297082
—1.007828
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—5.682890
—3.183575
—3.306076
—3.584460
—2.110252
—3.723085
—2.642518
—4.206703
—4.005431
—5.578014
—6.385227

TOIIIOIITIOI

E (B3LYP) =-1520.63398 a.u.

—2.114568
—0.832343

0.223880
—1.418293
—1.020316
—0.303212
—0.365536
—0.810529

0.752121
—2.437006
—3.157091

—1.930764
2.658905
2.910242
3.484333
2.599384

—2.357386

—2.494510

—3.190593

—2.410023
0.184856
0.194581
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2. Cartesian coordinates (A) for compound 2

Sb
Se

OITITIOIIITIOIOIOIOIOIIIOIIIOOIOOIOOOIZIOOOOOOOZOZ

0.000000
—0.000120
2.378702
0.000017
—2.378678
—4.176350
3.497552
2.474045
—3.497514
4.176349
—1.210699
4.891226
5.167372
3.842823
—3.842736
—4.891112
—5.167233
1.210738
—1.202367
—2.128649
—2.474015
3.805267
4.114604
4.297370
2.728095
3.784410
4.620860
3.905527
3.811480
0.000035
0.000041
5.574171
6.379918
5.215322
5.741917
1.202426
2.128716
—3.784382
—4.620809
—3.811376
—3.905610
3.118110
3.508036
3.227406
2.047682
—5.574084

—0.428696
—1.277674
0.384081
1.722800
0.384122
—0.911159
—0.491870
1.656332
—0.491846
—0.911213
2.422216
—1.888417
—2.266693
—0.976746
—0.976756
—1.888449
—2.266744
2.422194
3.815065
4.369881
1.656369
—0.396449
0.643709
—0.984745
—0.449038
2.394145
1.715723
2.916170
3.147907
4503714
5.579343
—2.316846
—3.032797
—1.828591
—2.166214
3.815048
4.369847
2.394175
1.715790
3.148216
2.915860
—0.514829
—1.020131
0.560834
—0.717621
—2.316876

0.273225
—2.011622
0.249400
0.053045
0.249432
—0.794524
0.361100
0.117184
0.361145
—0.794595
0.007580
1.730805
2.706731
1.632953
1.633009
1.730874
2.706802
0.007551
—0.127457
—0.175026
0.117215
—2.159422
—2.296540
—2.932197
—2.321905
0.089531
0.224386
—0.861052
0.877722
—0.202548
—0.312009
0.602307
0.693974
—0.644693
—1.528003
—0.127485
—0.175089
0.089490
0.224674
0.877418
—0.861265
2.869906
3.751950
3.026938
2.809273
0.602384
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—6.379809
—3.805366
—4.297561
—4.114666
—2.728206
—3.117997
—3.507942
—2.047578
—3.227235
—5.215295
—5.741901

TOIIIOIITIOI

E (B3LYP) =-3524.05086 4a.u.

—3.032848
—0.396332
—0.984559

0.643845
—0.448958
—0.514856
—1.020130
—0.717703

0.560813
—1.828579
—2.166194

0.694069
—2.159354
—2.932121
—2.296378
—2.321928

2.869951

3.752003

2.809316

3.026970
—0.644609
—1.527915
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3. Cartesian coordinates (A) for the hypothetical compound PhSbS

O

TITITOITIOOOITOOVL®W

E (B3LYP) = —635.40566 a.u.

—0.571154
1.484436
—0.254006
0.041033
0.158014
—1.362021
1.003999
—1.215869
—2.077173
1.150286
2.126964
1.862601
—2.346884

—0.440044
—1.206256
1.668134
4.407922
5.469992
2.458364
2.26744
3.823294
4427719
3.629658
4.088627
1.65714
2.01206

—0.511533
—0.991746
—0.187388
0.253967
0.424566
0.139196
—0.290072
0.359217
0.611423
—0.070704
—0.151803
—0.542557
0.223588
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4. Cartesian coordinates (A) for the hypothetical compound PhSbSe

Sb
Se

TTITOIOIOOOO

—0.719617
—2.127645
1.276269
1.554214
2.339676
2.867431
3.075661
3.918638
4.941509
3.655475
4.470838
2.146277
0.735892

E (B3LYP) = —2638.82405 4a.u.

—0.936814
0.979287
—0.119143
1.250307
—1.029568
1.698258
2.760243
0.783668
1.136465
—0.581176
—1.292494
—2.096509
1.959996

—0.000041
0.000042
0.000065

—0.000027
0.000103

—0.000081

—0.000204

—0.000027

—0.000036
0.000066

0.0002
0.000167
—0.000044
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5. Cartesian coordinates (A) for the hypothetical compound PhSbTe

Sb
Te

TTITOITIOOOIOO

E (B3LYP) =—245.27752 a.u.

—0.680205
1.590682
—0.276371
0.057133
0.189481
—1.362191
0.978644
—1.197051
—2.043079
1.144215
2.120289
1.824393
—2.345714

—0.411392
—1.425701
1.6854
4.424164
5.48433
2.483868
2.279135
3.84651
4.45392
3.638917
4.09012
1.669664
2.045116

—0.484781
—1.157866
—0.176163
0.267444
0.438384
0.203869
—0.330568
0.424805
0.718222
—0.110374
—0.232528
—0.624258
0.329966



