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(L= Br or I), with the B3LYP method.

Table 1S. Main singlet transition energies (eV) and the oscillator strength from the ground state of [SbL(dmit)]

SbBr(dmit) SbI(dmit)
State Dominant Wavelength  Oscillator Dominant Wavelength Oscillator
configuration (nm) strength configuration strength
A" HOMO—LUMO (96%) 546 0.0002 A" HOMO—L+1 (96%) 560 0.0001
A HOMO—L+1 (79%) 444 0.0096 A HOMO—LUMO (88%) 513 0.0420
, H-1-LUMO (60%) " o
A HOMO—L+2 (37%) 413 0.0001 A H-1—LUMO (90%) 419 0.0000
. H-15L+2 (41%) . H-15L+1 (43%)
A IS (53%) 412 0.0000 A HOMO->L+2 (54%) 418 0.0011
, HOMO—L+2 (25%) " H-1-5L+2 (24%)
A HOMOSLA3 (37%) 396 0.0326 A H-1->L+3 (62%) 411 0.0000
H-1->L+1 (34%)
A" H-1-L+1 (98%) 358 0.0000 A HOMO—L+2 (23%) 407 0.0286
HOMO—L+3 (34%)
, HOMO—L+2 (19%) ' o
A HOMO—L+3 (41%) 348 0.2383 A H-2—LUMO (91%) 380 0.0035
" " H-4—LUMO (80%)
A H-2—»LUMO (95%) 337 0.0000 A H-2—>L+1 (13%) 370 0.0003
A HOMO—L+4 (95%) 330 0.0041 A" H-2—>L+1 (84%) 363 0.0020
" H-1-L+2 (56%) , H-4—>L+1 (64%)
A HolosL43 (42%) 327 0.0001 A H-3>LUMO (34%) 352 0.0036
A H-3—LUMO (93%) 318 0.0228 A" H-3—>L+1 (94%) 351 0.0005
" , H-1->L+1 (15%)
A H-4—LUMO (89%) 301 0.0045 A HOMO->L+3 (48%) 349 0.2612
A H-2—L+1 (79%) 297 0.0086 A HOMO—L+4 (85%) 331 0.0049
" " H-1-5L+2 (72%)
A H-3—>L+1 (79%) 288 0.0001 A H-1-5L+3 (27%) 329 0.0001
H-5-L+1 (16%)
A" H-1->L+4 (94%) 284 0.0016 A H-4—>L+1 (18%) 325 0.0457
H-3—LUMO (32%)
A H-4—L+1 (82%) 279 0.0203 A" H-5—LUMO (89%) 308 0.0006
A B2l Gl%) 278 0.0008 A H-5sL+1 (74% 308 0.0080
H-2-5L+3 (20%) ' L1 (74%) '
" H-3—L+2 (38%) , H-3—>L+2 (46%)
A HOMO—sL+5 (50%) 275 0.0074 A H-2—>L+2 (30%) 289 0.0039
, H-5—-LUMO (55%) " H-4—>L+2 (80%)
A H4>L+2 (18%) 269 0.0140 A H-4—>L+3 (17%) 287 0.0006
H-5—L+1 (17%)
A" H-3—L+2 (20%) 266 0.0127 A" H-1-5L+4 (94%) 285 0.0016
H-3—L+3 (30%)
A" H-5—L+1 (75%) 260 0.0000 A" HOMO—L+5 (64%) 276 0.0083
H-2—L+2 (19%) o
A H-2—L+3 (50%) 260 0.0713 A Egﬁtﬂ': g} o;o; 275 0.1034
H-1-L+5 (18%) oH °
A H-1-L+5 (78%) 250 0.0975 A H-2->L+3 (82%) 269 0.0023
" H-3—L+2 (20%) ' o
A H.35L43 (50%) 249 0.0250 A H-3—L+3 (60%) 264 0.1081
A HOMO—L+6 (89%) 247 0.0063 A" H-6-L+1 (70%) 264 0.0025
, H-6—>LUMO (42%) "
A HedosL42 (28%) 243 0.0424 A H-4—>L+3 (55%) 262 0.0035
H-6—>L+1 (17%)
A" HOMO—L+7 (75%) 240 0.0000 A" H-5-L+2 (29%) 257 0.0171
H-5-5L+3 (22%)
A" H-7—LUMO (72%) 239 0.0204 A H-15L+5 (91%) 252 0.0367
H-6—LUMO (21%)
A H-4—L+2 (39%) 237 0.0286 A HOMO—L+6 (72%) 248 0.0256

H-4—5L4+3 (33%)




H-4—L+3 (17%)

A 235 0.0116 A H-6—>LUMO (42%) 245 0.1042
H-2-L+4 (53%) HOMO—>L+6 (17%)
H-6>LUMO (19%) ] ]
A HA-L43 (1%) 235 0.0621 A" n gﬁé*sf; (/1)6 " 244 0.0241
H-2>L+4 (33%) - °
T H5oLe2 51%) . ] .
A e o) 234 0.0167 A H-7->LUMO (66%) 242 0.0039
. . H-7—>LUMO (24%)
A HOMO—L+8 (87%) 229 0.0163 A HOMOL+7 (6050 239 0.0053
A" H3oL+4 (384%) 227 0.0001 A H-3>L+4 (84%) 238 0.0070
A" H6oL+1 01%) 223 0.0003 A H-7—L+1 (83%) 238 0.0111
T H-5oL+2 (28%) . H-5>L+4 (40%)
A e o) 220 0.0019 A Lot (50%) 229 0.0002
T H-85LUMO (20%) . :
A i 55 217 00823 A HOMO—>L+8 (92%) 227 0.0126
T H2oL+5 (29%) . ] o
A iaLie e 217 0.0002 A H-2->L+4 (96%) 226 0.0000
T H2oL45 (41%) . H-8>L+1 (19%)
A i s 215 0.0100 A HoLe? (56%) 224 0.0217
_ o,
A H-IoLAT (92%) 214 0.0011 A" H-85LUMO (44%) 222 0.0009

H-3-L+5 (50%)




Table 2S. Main singlet transition energies (¢V) and the oscillator strength from the ground state of [SbBr(dmit)], with the B3LYP-CPCM method.

MeCN DMSO THF MeOH
State Dominant Waveleng. Oscillator State Dominant Waveleng. Oscillator  State Dominant Waveleng. Oscillator  State Dominant Waveleng. Oscillator
configuration (nm) strength configuration (nm) strength configuration (nm) strength configuration (nm) strength
A" HOMO—LUMO (96%) 459 0.0005 A" HOMO—LUMO (96%) 458 0.0006 A" HOMO—LUMO (96%) 470 0.0005 A" HOMO—LUMO (96%) 459 0.0005
HOMO—L+1 (25%) HOMO—sL+1 (23%) HOMO—L+1 (28%)
A" HOMO-sL+2 (60%) 409 0.0177 A" HOMO-L+2 (62%) 409 0.0179 A" HOMO-L+1 (78%) 414  0.0201 A’ HOMO-sL+2 (58%) 409 0.0179
HOMO—sL+1 (57%) HOMO—sL+1 (60%) HOMO—sL+1 (54%)
A" HOMO-L+2 (26%) 392 0.1863 A" HOMO—L+2 (25%) 395 0.2110 A" H-1-L+2(80%) 392 0.0000 A" HOMO-sL+2 (29%) 392 0.1830
H-15L+1 (78%)
A" HA-L+1 (81%) 387 0.0000 A" H-15L+1(84%) 387 0.0000 A" HOMO-sL+2 (76%) 391 0.1765 A" H-15L+2 (19%) 387 0.0000
A" HOMO->L+3 (86%) 360 0.0092 A" HOMO->L+3 (87%) 360 0.0108 A" HOMO-sL+3 (85%) 366 0.0068 A" HOMO->L+3 (86%) 360 0.0088
A" HOMO->L+4 (93%) 321 0.0076 A" HOMO-sL+4 (95%) 322 0.0049 A" H-1-5LUMO (87%) 329 0.1911 A’ HOMO-sL+4 (92%) 321 0.0085
A’ H-1->LUMO (85%) 319 0.1424 A" H-15LUMO (88%) 319 0.1559 A" HOMO-sL+4 (96%) 323 0.0041 A" H-15LUMO (84%) 319 0.1399
A" H-1-L+2 (82%) 305 0.0000 A" H-1-L+2(85%) 304 0.0000 A" H-1-L+1 (82%) 313 0.0000 A" H-1-L+2(79%) 305 0.0000
A" H-2-5LUMO (93%) 297 0.0006 A" H-2-LUMO (93%) 296 0.0007 A" H-25LUMO (94%) 302 0.0004 A" H-25LUMO (93%) 297 0.0006
A’ H-3-5LUMO (93%) 292 0.0389 A" H-3-LUMO (93%) 292 0.0424 A" H-35LUMO (94%) 295 0.0376 A" H-3-5LUMO (93%) 292 0.0382
H-4—LUMO (48%) H-4—LUMO (56%) H-4—LUMO (41%)
A" H-3-L+1 (20%) 279 0.0050 A" HOMO-L+5 (18%) 280 0.0065 A" H-1-L+3 (87%) 284 0.0001 A" H-3-5L+1 (24%) 279 0.0043
H-3-L+2 (59%)
A" H-3-L+2 (60%) 278 0.0001 A" H-35L+2 (67%) 278 0.0000 A" H-45LUMO (76%) 282 0.0063 A" HOMO-L+5 (18%) 278 0.0004
H-2L+1 (34%) H-2-5L+1 (35%) H-2—L+1 (37%)
A H-2-L+2 (52%) 278 0.0253 A" H-2-L+2(52%) 278 0.0304 A" H-2-L+1(82%) 281 0.0222 A" H-2-+2 (50%) 278 0.0246
H-4—LUMO (21%) H-4—LUMO (19%) H-3-L+1 (52%) H-4—LUMO (24%)
A" H-1-5L+3 (52%) 277 0.0006 A" H-1-L+3 (50%) 277 0.0003 A" H-3-5L+2(23%) 279 0.0000 A" H-15L+3 (54%) 277 0.0007
H-35L+1 (47%) H-3-L+1 (43%) H-3-L+1 (23%) H-3—5L+1 (46%)
A" HA-L+3 (25%) 272 0.0004 A" H-15L+3(34%) 272 0.0004 A" H-35L+2(33%) 273 0.0012 A" H-1-5L+3 (24%) 272 0.0005
H-2L+1 (52%) H-2-5L+1 (52%) H-4—L+1 (22%) H-2—L+1 (49%)
A H-2-L+2 (32%) 270 0.1932 A" H-2-5L+2(32%) 272 0.1985 A" H-2-L+2 (56%) 270 0.2023 A" H-2-L+2 (34%) 270 0.1926
H-4—L+1 (18%) H-4—L+1 (15%) H-4—L+1 (55%) H-4—-L+1 (21%)
A" H-4-L+2 (68%) 267 0.0333 A" H-45L+2 (71%) 268 0.0361 A" H-2-5L+2 (24%) 269 0.0110 A" H-4-L+2 (65%) 267 0.0324
H-15L+4 (66%) H-1-5L+4 (64%) H-15L+4 (66%)
A" HOMO-L+5 (18%) 261 0.0419 A" HOMO-L+5 (20%) 261 0.0511 A" H-15L+4 (78%) 265 0.0290 A" HOMO-L+5 (18%) 261 0.0413
H-3-L+3 (30%) H-3-L+3 (23%) H-3-L+3 (31%)
A" H-15L+4 (22%) 255 0.0219 A" H-1-5L+4 (25%) 255 0.0328 A" H-2-L+3(80%) 258 0.0171 A" H-15L+4 (22%) 255 0.0200
H-3-L+2 (19%)
A H-2-5L+3 (79%) 254 0.0134 A" H-2-L+3(79%) 254 0.0141 A" H-3-L+3 (42%) 256 0.0212 A" H-2-L+3 (80%) 254 0.0136
H-3—-L+2 (18%)
H-3-L+3 (48%) H-3-L+3 (54%) H-3—-L+3 (35%) H-3-L+3 (47%)
A" HOMO-L+5 (16%) 251 0.0609 A" HOMO-L+5 (13%) 251 0.0636 A" HOMO-L+5 (20%) 253 0.0807 A" HOMO-L+5 (16%) 251 0.0609
H-4—>L+1 (69%) H-4—L+1 (74%) H-5-LUMO (56%) H-4—>L+1 (65%)
A H-4-L+2 (18%) 250 0.0130 A" H-4-L+2(15%) 251 0.0135 A" H-4-L+3 (24%) 251 0.0049 A" H-4-L+2(21%) 250 0.0128
H-5—LUMO (51%) H-5-LUMO (52%) H-5—LUMO (51%)
A’ H-4-L+3 (26%) 247 0.0110 A" H-4-L+3(26%) 247 0.0123 A" H-5-5L+1 (72%) 249 0.0036 A" H-4-L+3 (26%) 247 0.0111
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H-25L+4 (35%)
HOMO->L+6 (41%)

H-7-sLUMO (87%)

H-3-L+4 (62%)
HOMO—>L+8 (19%)
H-5L+1 (64%)

H-6—LUMO (74%)
H-6—L+1 (28%)
H-5L+3 (50%)
H-6L+1 (25%)
H-6L+2 (39%)
H-5L+3 (28%)
H-7—L+1 (19%)
H-7—L+2 (53%)
H-6L+1 (31%)
H-6L+2 (48%)
HOMO—>L+9 (91%)
H-25L+5 (79%)

247
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0.0022
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Table 3S. Main singlet transition energies (eV) and the oscillator strength from the ground state of [SbI(dmit)], with the B3ALYP-CPCM method.

MeCN DMSO THF MeOH
State Dominant Waveleng. Oscillator State Dominant Waveleng. Oscillator State Dominant Waveleng. Oscillator State Dominant Waveleng. Oscillator
configuration (nm) strength configuration (nm) strength configuration (nm) strength configuration (nm) strength
A" HOMO—LUMO (90%) 477 0.0957 A" HOMO-LUMO (91%) 478 0.1065 A' HOMO—LUMO (90%) 484 0.0949 A HOMO-LUMO (90%) 477  0.0944
A" HOMO-L+1 (96%) 472 0.0005 A"  HOMO—L+1 (96%) 472 0.0006 A" HOMO-L+1(96%) 484 0.0005 A" HOMO-L+1(96%) 472 0.0005
A'  HOMO-L+2 (81%) 393 0.1522 A'  HOMO—-L+2 (83%) 395 0.1719 A' HOMO-L+2 (76%) 392 0.1392 A' HOMO—-L+2 (81%) 393 0.1498
A" H-15L+2 (95%) 387 0.0000 A" H-15L+2 (95%) 387 0.0000 A" H-1-5L+2(95%) 392 0.0000 A" H-15L+2(95%) 387 0.0000
A'  HOMO-L+3 (91%) 373 0.0011 A'  HOMO—L+3 (92%) 373 0.0019 A' HOMO-L+3 (88%) 378 0.0005 A' HOMO—-L+3 (91%) 373 0.0011
A" H-15LUMO (91%) 354 0.0000 A" H-15LUMO (89%) 353 0.0001 A" H-15LUMO (94%) 364 0.0000 A" H-15LUMO (91%) 354  0.0000
. H-35LUMO (39% . H-35LUMO (37% . H-35LUMO (36% . H-35LUMO (39%
A" H2SluMo 554%; 350 0.0082 A" 15 i umoO E56%§ 351 0.0096 A" 15\ oMo 557%; 395 0.0071 A" 5 | umo 554%; 350  0.0079
A" H-4->LUMO (84%) 341 0.0013 A" H-45LUMO (83%) 341 0.0013 A" H-4-5LUMO (87%) 346  0.0012 A" H-4-5LUMO (84%) 341 0.0013
A H-15L+1 (87%) 324 0.1901 A" H-15L+1 (87%) 324 0.2023 A' H-1-L+1 (86%) 334 0.2455 A' H-1-L+1(86%) 324  0.1869
H-4>L+1 (23%
A' HOMO—>L+4 (77%) 322 0.0080 A'  HOMO—L+4 (81%) 322 0.0095 A H-3»LUM(O (3&3%) 325 0.0239 A' HOMO-L+4 (74%) 321 0.0084
H-25LUMO (23%)
H-4L+1 (23% H-dosL+1 (22% H-4-L+1 (22%)
A Haolove (32)%) 320 00205 A Heslovo <37)%> 320 0.0372 A" H8oL1(20%) 324  0.0054 A SOLUMOE1%) 320 0.0280
H-2>LUMO (22%) H-2->LUMO (23%) H-25L+1 (74%) H-25LUMO (217%)
HOMO->L+4 (21%)
A" H2oLed (76%) 317 0.0053 A" H2-L+1 (78%) 318  0.0063 A HOMO-sL+4 (85%) 323 00054 A" [30M E;gjg 317 0.0052
A" H-3-L+1 (78%) 310 0.0001 A" H-3-L+1 (80%) 310  0.0001 A" H-3-5L+1 (76%) 316  0.0003 A" H-3-L+1(77%) 310  0.0001
A" H-4-L+1 (64%) 303 0.0793 A'  H-4-L+1 (66%) 304 0.0868 A' H-4-L+1(59%) 308 0.0870 A' H-45L+1(64%) 303 0.0783
A" H-5-5LUMO (83%) 301 0.0030 A" H-5-LUMO (83%) 301 0.0036 A" H-5-5LUMO (86%) 302 0.0027 A" H-5-5LUMO (83%) 301 0.0030
A" H-5-5L+1 (80%) 284 0.0100 A' H-5-L+1 (81%) 284  0.0113 A' H-5-L+1(83%) 288  0.0104 A' H-5-L+1(80%) 284  0.0099
A" H-1-L+3 (83%) 281 0.0002 A" H-1-5L+3 (79%) 280 0.0003 A" H-1-5L+3(95%) 288 0.0000 A" H-1-L+3(83%) 281 0.0002
A" H-2-L+2 (83%) 277 0.1118 A" H-2-5L+2 (75%) 278 0.1415 A' H-2-L+2 (75%) 276 0.1341 A' H-2-L+2(84%) 277 0.1067
H-4—L+2 (46%) H-5L+2 (18%) H-5—L+2 (15%)
A" H-4-L+2 (48%) 275 0.0001 A" H-15L+3 (17%) 276 0.0002 A" H-4-L+2 (43%) 275 0.0000 A" H-4-L+2 (48%) 275 0.0002
HOMO->L+5 (18%) HOMO—L+5 (17%) HOMO—>L+5 (26%) HOMO—>L+5 (18%)
A'  H-35L+2 (86%) 272 0.1086 A'  H-3-L+2 (80%) 273 0.0849 A' H-3-L+2(72%) 272 0.0720 A' H-3-L+2(86%) 272 0.1129
A oMo L %) 265 00109 A" S tiE0 266 00167 A" H4oLed (80%) 268 00066 A" |5 e G, 265 0.0100
A" H-3-L+3 (88%) 264 0.0034 A' H-35L+3 (87%) 264  0.0017 A' H-3-L+3(85%) 267 0.0137 A' H-3-51+3(88%) 264  0.0033
H-4—L+2 (25%) H-4—L+2 (20%) H1Led (66%) H-4—L+2 (26%)
A"  H-4-L+3 (28%) 263 0.0211 A"  H-4-L+3 (36%) 263 0.0235 A" HOMO>L+5 (19%) 265 0.0280 A" H-4-L+3 (27%) 263 0.0199
HOMO->L+5 (26%) HOMO—>L+5 (23%) HOMO->L+5 (26%)
. H-65LUMO (26% . H-65LUMO (24% . H-65LUMO (21% . H-65LUMO (25%
Ao e 261 00954 A o7y 261 01095 A o7 2 264 01012 A o7 R 261  0.0936
A" 261 0.0099 A" H-15L+4 (72%) 261 0.0099 A" H-4-L+2 (47%) 263 0.0059 A" H-1-5L+4 (75%) 261 0.0112




H-1>L+4 (74%)

H-1>L+4 (19%)
HOMO—>L+5 (12%)

H-6>L+1 (46%)

H-6>L+1 (44%)

H-6>L+1 (68%)

H-6>L+1 (46%)

A" H-55L+2 (34%) 253 0.0026 A" H-55L+2 (36%) 254 0.0037 A" H-55L+2 (17%) 255 0.0011 A" H-55L+2 (34%) 253 0.0026
H-9>LUMO (15%)
. H-65LUMO (49%) . H-6LUMO (51%) . H-95LUMO (13%) : K
A W23 (16%) 250 02349 A" 5 ) 3 (16%) 251 02654 A" |5 0 UMO (55%) 251 02470 A Hgitﬂ" (? é;j %) 250 0.2303
H-6>L+1 (29%) H-6L+1 (34%) M5 L2 (43%) H-6>L+1 (28%)
A"  H-5-5L+2 (21%) 250 0.0436 A" H-5-5L+2 (21%) 250 0.0563 A" H-5L43 (310;) 250 0.0400 A" H-5-L+2(21%) 250 0.0411
H-55L+3 (27%) H-55L+3 (22%) +3 (31% H-5-5L+3 (29%)
. H6oL+ (14%) ] . . : " H-6oL+1 (15%)
A H-55L+3 (58%) 245 0.0449 A" H-5-5L+3 (64%) 245 0.0457 A" H-5-L+3 (50%) 247 0.0618 A H-55L+3 (57%) 245 0.0451
A" H-75LUMO (88%) 239  0.0027 A" H7-LUMO (88%) 239  0.0028 A" H-7-LUMO (87%) 239  0.0014 A" H7-LUMO (89%) 239  0.0026
. H3oL+4 (14%) . H3oL+4 (18%) . H3oL+4 (13%) . H3oL+4 (14%)
A HOMO->L+6 (68%) 237 0.0007 A" oMo 146 (63%) 237 0.0009 A" oo (73%) 239 0.0007 A" ouo 14 (70%) 237 0.0006
H-3>L+4 (34%) H-3->L+4 (32%) H-3>L+4 (33%) H-3>L+4 (35%)
A'  H-2-L+4 (31%) 234 0.0055 A'  H-2-L+4 (28%) 234 0.0062 A' H-2-L+4 (24%) 235 0.0059 A' H-2-L+4(31%) 234 0.0054
HOMO—>L+6 (24%) HOMO—>L+6 (30%) H-1-5L+5 (24%) HOMO—>L+6 (23%)
. H-5-L+4 (16%) . H-5-L+4 (16%) . HB5oL+4 (13%) . H-5-L+4 (15%)
A" HOMO>L+7 (60%) 233 00026 A" 1000147 (58%) 234 00031 A" oy 1L7 (65%) 234 00033 A" 50,147 61%) 233 0.0025
A'  H-15L+5 (96%) 231 0.0280 A" H-15L+5 (96%) 230 0.0303 A' H-15L+5(73%) 234 0.0310 A' H-15L+5(96%) 230 0.0274
H-5>L+4 (30%) H-5L+4 (29%) H5 L4 (34%) H-5>L+4 (30%)
A"  H-4-L+4 (36%) 227 0.0005 A"  H-4-L+4 (35%) 227 0.0007 A" H-4-L+4 (38%) 227 0.0005 A" H-4-L+4 (36%) 227 0.0005
HOMO—>L+7 (30%) HOMO—>L+7 (32%) HOMO—>L+7 (24%) HOMO—>L+7 (30%)
H-7-L+1 (15%) . H-6-5L+2 (38%) . . H-6-L+2 (17%)
A'  H-6-5L+2(21%) 226 0.0348 A HOMO->L+8 (44%) 226 0.0467 A' H-7-L+1(84%) 227 0.0264 A HOMO->L+8 (63%) 226 0.0309
HOMO->L+8 (58%)
H-7>L+1 (19%) HooLe2 (41%) H-75L+1 (25%)
A'  H-6-L+2 (39%) 226 0.0415 A' HOMO—L+8 28°/ 226 0.0342 A' HOMO-L+8 (89%) 226 0.0111 A"  H-6-L+2(39%) 226 0.0439
HOMO—>L+8 (34%) —L+8 (48%) HOMO_>L+8 (29%)
. H-7oL+1 (52%) . H7oL+1 (69%) . : . H7oL+ (48%)
A H-6>L+2 (34%) 225 0.0005 A H-65L+2 (15%) 225 0.0021 A' H-6-L+2(89%) 223 0.0536 A H-6>L+2 (39%) 225 0.0013
. H3oL+4 (44%) . H3oL+4 (43%) . H3oL+4 (40%) . H3oL+4 (44%)
A 220 00004 A 570 221 00004 A 7577 ) 221 00003 A L5 220 0.0004
A" H-85>LUMO (68%) 219  0.0076 A" H-8-LUMO (68%) 219 0.0091 A" HB8OLUMO (64%) 220  0.0073 A" H-8-LUMO (68%) 219 0.0076

H-2L+5 (14%)




Table 48S. Ionization potential (IP), transition energies, term values (TV), oscillator strengths, orbital size,

character for selected transitions, and assignment for the S /s NEXAFS spectrum of [SbBr(dmit)].

Thione IVO Calculation Character (%) Assignment
MO IP Energy TV Oscillator Size D % 9 s p d
(eV) (eV) (eV)  strength (f&) St Sb Br

(LUMO)  2470.997 2462.811 -8.186 0.0003210 2.587 12 9 1 98 1 TT¥sm + Tsc=s
(LUMO+1) 2470.997 2465.711 -5.286 0.0011098 3.841 9 0 0 0 100 0 ¥ c=st+ T¥sa
(LUMO+2) 2470.997 2468.373 -2.624 0.0002181 3.565 2 2 0 44 56 0 ¥ Ce-s
(LUMO+3) 2470.997 2468.671 -2.326 0.0000149 2.470 0 4 0 9 91 0 ¥ coc
(LUMO+4) 2470.997 2469.031 -1.966 0.0000055 2.930 3 46 3 29 70 0 *sp-s + 0¥ ce-s
(LUMO+5) 2470.997 2469.540 -1.457 0.0012950 4.121 33 8 4 57 43 0 O%s.c=s
(LUMO+6) 2470.997 2469.680 -1.317 0.0007429 3.818 34 20 10 47 52 1 % spr + OFg.cos
(LUMO+7) 2470.997 2470.497 -0.500 0.0001662 3.266 0 3 0 53 47 0 0% Ceos
(LUMO+8) 2470.997 2470.687 -0.310 0.0000559 3.889 2 1 0 35 64 O c*cus
Thiolate
(LUMO)  2474.050 2469.036 -5.014 0.0008809 2.985 23 66 4 17 82 1 O¥sp.s
(LUMO+1) 2474.050 2470.134 -3.916 0.0002952 3.172 5 60 34 17 81 2 G*sb-Br
(LUMO+2) 2474.050 2470.223 -3.827 0.0006383 2.827 32 54 4 28 70 1 0*sp-s
(LUMO+3) 2474.050 2471.537 -2.513 0.0000173 4.468 1 0 0 r 9 0 m¥s.c=s
(LUMO+4) 2474.050 2471.966 -2.084 0.0011903 2.580 48 4 0 37 62 1 O Sm-ce
(LUMO+5) 2474.050 2472.264 -1.786 0.0007830 2.576 52 4 0 33 67 1 T¥sm-ce + TFcc
(LUMO+6) 2474.050 2473.208 -0.842 0.0001068 3.427 12 5 0 39 60 1 % sa-Ce
(LUMO+7) 2474.050 2473.976 -0.074 0.0001557 2.973 84 5 0 58 41 1 ™ sm-ce
Thiole
(LUMO) 2474934  2470.64 -4.295 0.0005362 4.485 16 0 0 0 99 1 T¥s c=s
(LUMO+1) 2474934  2471.26 -3.672 0.0002528 3.062 18 39 2 29 71 1 0*sp-s
(LUMO+2) 2474.934 2471.89 -3.046 0.0028395 3.401 34 3 0 41 58 1 0% sa-e
(LUMO+3) 2474.934  2472.22 -2.710 0.0000098 3.240 2 59 31 17 81 1 G*sb-Br
(LUMO+4) 2474.934  2472.38 -2.553 0.0002399 2.967 10 51 5 32 68 0 *sp-s
(LUMO+5) 2474.934 247296 -1.976 0.0001793 2.359 11 0 293 1 ¥ e—c
(LUMO+6) 2474.934  2474.17 -0.765 0.0009415 3.341 21 3 0 62 37 1 0% sa-ce + OF sm-ce
(LUMO+7) 2474934  2474.84 -0.093 0.0002849 3.189 14 5 0 53 47 1 0% sm-ce + 0% sace

* Ttalic data represent the orbitals involved in the transitions of larger intensity below the IP values.
b S, = sulfur thione ,S, = sulfur thiole, S,, = sulfur thiolate, Ce = carbon ethylenic, Ct = carbon of thione.



Table 5S. Ionization potential (IP), transition energies, term values (TV), oscillator strengths, orbital size,
character for selected transitions, and assignment for the S /s NEXAFS spectrum of [SbI(dmit)].

Thione IVO Calculation Character (%) Assignment
MO IP Energy TV  Oscillator Size o % % s p d
(eV) (eV)  (eV) strength (A) St Sb 1

(LUMO)  2467.620 2458.147 -9.473 0.0000003 3.390 0 0O 91 0 100 O np I
(LUMO+1) 2467.620 2463.295 -4.325 0.0010221 4.140 9 0 0 0 100 0 T¥c=s
(LUMO+2) 2467.620 2465.505 -2.115 0.0000355 3.150 1 38 2 35 64 1 ¥ p-s
(LUMO+3) 2467.620 2466.237 -1.383 0.0003374 3.805 1 9 0 54 46 O ¥ sac
(LUMO+4) 2467.620 2466.588 -1.032 0.0000004 3.386 4 38 2 20 79 1 *p-s
(LUMO+5) 2467.620 2467.108 -0.512 0.0000068 2.567 0 1 0 5 95 0 ¥ c=c
(LUMO+6) 2467.620 2467.602 -0.018 0.0017833 4.912 37 0 0 59 41 0 0%s.c=s
Thiolate

(LUMO)  2474.078  2468.96 -5.114 0.0008719 2.893 19 64 7 18 81 1 0% sp-s
(LUMO+1) 2474.078  2469.52 -4.562 0.0002601 3.070 7 54 37 18 81 1 ¥ sp-1
(LUMO+2) 2474.078  2470.23 -3.850 0.0006112 2.826 30 55 3 23 75 2 ¥sps
(LUMO+3) 2474.078  2471.57 -2.511 0.0000054 4.764 1 0 0 0 99 0 T¥s.c=s
(LUMO+4) 2474.078  2472.04 -2.036 0.0011439 2.708 35 4 0 38 61 1 O sm-Ce
(LUMO+5) 2474.078 247226 -1.815 0.0008325 2.713 33 4 0 32 67 1 T¥sm-ce + TFcc
(LUMO+6) 2474.078 247322 -0.863 0.0000914 3.632 3 4 0 39 60 1 % sa-Ce
(LUMO+7) 2474.078  2474.03 -0.045 0.0001712 3.049 33 5 0 58 41 1 ¥ smCe
Thiole

(LUMO) 2474949  2470.630 -4.319 0.0005493 4.751 16 0 0 0 99 1 T¥s.cos
(LUMO+1) 2474949  2471.149 -3.800 0.0002333 3.008 17 38 2 29 70 1 ¥ sb-s
(LUMO+2) 2474949 2471.545 -3.404 0.0000060 3.089 0 54 3 21 79 1 ™ S
(LUMO+3) 2474.949 2471.862 -3.087 0.0028561 3.657 34 3 0 40 59 1 0% Sa-Ce
(LUMO+4) 2474949  2472.295 -2.654 0.0002360 2.980 12 51 2 26 73 1 *sp-s
(LUMO+5) 2474949  2472.949 -2.000 0.0001547 2.558 10 1 0 4 95 1 T cec
(LUMO+6) 2474.949 2474.134 -0.815 0.0009584 3.520 21 2 0 63 36 1 0% sa-ce + O sm-ce
(LUMO+7) 2474949 2474.787 -0.162 0.0003049 3.269 14 4 0 52 47 1 6*sm-ce + 0¥ sa-ce
(LUMO+8) 2474949 2474928 -0.021 0.0001490 3.688 34 2 0 40 60 O 0% m-Ce + OFsu-Co

* Ttalic data represent the orbitals involved in the transitions of larger intensity below the IP values.
b S¢ = sulfur thione ,S, = sulfur thiole, S, = sulfur thiolate, Ce = carbon ethylenic, Ct = carbon of thione.



Table 6S. Deconvolution parameters for the XANES spectra for [SbL(dmit)] (L= Br or I).

Peak Area Center Width Height

(eV) (eV) (a.u.)
[SbBr(dmit)]
7.402E-02 2468.11 1.7285 2.72616E-02
1.18 2470.74 29130 0.38057
2470.99 15.250 5.24198E-02
0.373 2473.52  2.5443 0.13788

2474.03 15915 5.31591E-02

247491 21.103 9.20112E-02

0.443 2475.24 10.519 3.95848E-02
7.683E-02 2479.27 5.7006 1.26613E-02
0.330 2485.48 9.8403  3.15493E-02

aaoaoammamaa@

[SbI(dmit)]
G 5.672E-02 2467.69 3.2733  1.62782E-02
E 2467.71  20.158  3.96649E-02
G 1.73 247091  3.0096 0.53982
G 0.551 2473.62  2.7492 0.18813
E 2474.00 35.188 0.16967
E 247497 21.120  4.81098E-02
G 0.587 2478.10  7.4734  7.38324E-02
G 0.444 2485.04  8.8583  4.71270E-02
G 0.271 249248 10921  2.33256E-02

G = gaussian
E = error

Table 7S. Term Values of Core (TVxanes) and Valence (TVyy.vis) for [SbL(dmit)] (L= Br or I).

1P Peak TV
(eV) (eV) (eV)
[SbBr(dmit)]
6.24 3.27 -2.97

(HOMO) (380 nm)

2470.99 2465.71 -5.28
2474.05 2471.53 -2.52
2474.93 2470.64 -4.29

2472.00 2468.3 -3.70
[SbI(dmit)]
6.32 2.99 -3.33

(HOMO) (415 nm)
2467.62 246329 433
247407 247157 250
247494  2470.63 431
2472.00 246930  -2.70
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Figure 1S. Energy levels diagrams of [SbBr(dmit)], with SCF molecular orbitals within the B3LYP and
B3LYP-CPCM methods.



Vacuum  ©MeCN THF DMSO MeOH
2 2
ﬂ | —_— e — — e, e e— e —— | |:|
; -2 — — — - -3
-E}.r CE— — . V— ____
o . —F R
% ~4 - = 4]
- 2.919aV 3,148eV 3111eV 3,152eV 3,147eV|
5 _5 - e _‘I i _L - _5
& — . S HA _
L — —__ — e
— — = — —
o - -8
gl g Te— — _— —  }-10
syrrtmetr‘*,r 12 -1
i & Shl(dmit)
—_—

Figure 2S. Energy levels diagrams of [Sbl(dmit)], with SCF molecular orbitals within the B3LYP and

B3LYP-CPCM methods.
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Figure 3S. Unoccupied Density of States Diagram (DOUS) of the complexes [SbL(dmit)] (L= Br or I), with
the B3LYP method.
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