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1. General Information

All manipulations were carried out under oxygen- and moisture free conditions using standard
Schlenk and Drybox techniques.

All solvents were obtained from commercial sources. THF was dried over Na/benzophenone
and freshly distilled prior to use. Benzene and toluene were dried over
Na/benzophenone/tetraglyme (Me(OCH2CH)sOMe) and freshly distilled. [TerNAs],,M
[TerNShCI],, [TerNBiCl].!?! were prepared according to the published procedures and C2Phy,
C2H2, Mg were commercially obtained and used as received.

NMR: B¥C{*H} and 'H NMR spectra were recorded on BRUKER spectrometers AVANCE
250, AVANCE 300 and AVANCE 500, respectively. The *H and *3C NMR chemical shifts
were referenced to the solvent signals.[! CD,Cl, was dried over P4O10 and was degassed prior
to use. Ce¢Ds was dried over Na and freshly distilled prior to use.

CHN analysis: Analysator Flash EA 1112 from Thermo Quest.

IR: Nicolet 380 FT-IR with a Smart Orbit ATR module.

RAMAN: LabRAM HR 800 Horiba Jobin YVON equipped with a High Stability BX40
Microscope (Focus 1 um) or an Olympus Mplan 50xNA 0.70 lens, the laser is variable and was
chosen prior to the measurement.

DSC: DSC 823e from Mettler-Toledo (Heating rate 5 °C/min).

MS: Finnigan MAT 95-XP from Thermo Electron was used.



2. Structure Elucidation

X-Ray quality crystals were selected in Fomblin YR-1800 perfluoroether (Alfa Aesar) at
ambient temperature. The samples were cooled to 123(2) K during measurement. The data were
collected on a Bruker-Nonius Apex X8 or Bruker Kappa Apex II diffractometer using Mo Ko
radiation (A = 0.71073 A). The structures were solved by direct methods (SHELXS-2013) and
refined by full matrix least squares procedures (SHELXL-2013).5! Semi-empirical absorption
corrections were applied (SADABS).[®! All non-hydrogen atoms were refined anisotropically,

hydrogen atoms were included in the refinement at calculated positions using a riding model.

The phenyl group at As in 4As was found to be disordered and was split in two parts, which
were restrained to adopt similar structures using the SAME command. Additionally, the ADPs

of corresponding atoms in A and B part were made equal using EADP.

In 4Sb-Ce¢Hs, the co-crystallized benzene molecule was found to be heavily disordered. The
disorder was modelled by splitting the solvent molecule in two parts, which were fixed at an
idealized geometry using AFIX 66. Additionally, the ADPs of corresponding atoms in A and B
part were made equal using EADP.

The crystal structure of 4Bi-CeHe exhibited one disordered phenyl group at Bi, which was split
in two parts. Both parts were fixed at an idealized geometry using AFIX 66. Additionally, the

ADPs of corresponding atoms in A and B part were made equal using EADP.



Table S1: Crystallographic details of 4As, 4Sb-CeHs, 4Bi-CsHs and 4BiH.

Compound

Chem. Formula
Formula weight [g/mol]
Colour

Crystal system

Space group

a[A]

b [A]

c[A]

al]

B[]

v [°]

V [A%]

Z

Pealc. [g/cm3]

p [mm=1]

TIK]

Measured reflections
Independent reflections
Reflections with | > 20(1)
Rint

F(000)
Ri(R[F2>20(F?)])
wR2(F?)

GooF

No. of Parameters

CCDC #

4As
Ce2He0AS2N2
982.96

red
monoclinic
C2lc
18.1246(3)
11.4075(2)
23.8632(4)
90
99.146(1)
90
4871.1(1)
4

1.340
1.415
173(2)
44970
8809

6399
0.0496
2048
0.0366
0.0912
1.009

323
1812918

4Sb-CsHs

Ce2HsoN2Sbh2-CsHes Cs2HeoBi2N2-CsHs

1154.73
yellow
triclinic

P1
12.0121(9)
12.3543(9)
19.479(1)
98.965(4)
101.551(4)
90.870(4)
2794.3(4)
2

1.372
1.009
173(2)
84759
17736
12399
0.0761
1180
0.0387
0.0837
1.011

656
1812919

4Bi-CeHs

1329.18
orange
triclinic

P1
12.0269(8)
12.4083(8)
19.558(1)
98.920(2)
101.713(3)
90.533(2)
2820.8(3)
2

1.565
6.272
173(2)
91771
20308
15876
0.0445
1308
0.0262
0.0531
1.022

656
1812920

4BiH
CsoHs2Bi2N2
1098.89
orange
Monoclinic
P2i/n
12.7008(5)
21.1286(9)
16.6191(7)
90
110.843(2)
90
4167.9(3)
4

1.751
8.469
173(2)
86216
15080
11970
0.0563
2128
0.0312
0.0627
1.014

499

1812921




3. Syntheses

3.1. [(TerNASCPh),] (4As)

Ph Ph
PN + PhCCPh C=G
Ter—N_ | N—Ter - A/ \
As 3\// °
Ter—N N—Ter

To a stirred solution of [As(pu-NTer)]2 (220 mg, 0.274 mmol) in 5 ml of toluene a solution of
tolan (55 mg, 0.310 mmol) in 1.5 ml of toluene was added dropwise at ambient temperature.
The initially purple solution immediately turned yellow. After completion of the addition the
solution was concentrated to incipient crystallisation and left undisturbed overnight, after which
yellow crystals deposited. The supernatant was removed via syringe and the crystals were dried
in vacuo (241 mg, 0.245 mmol, 89%).

Mp. 185 °C (dec.). EA found (calc.): C 74.92 (75.75), H 6.18 (6.15), N 3.16 (2.85). 'H NMR
(298 K, CD2Cl2, 250.1 MHz): 1.89 (s, 24 H, 0-CH3), 2.30 (s, 12 H, p-CH3), 6.53-6.64 (m, 6 H),
6.97 (s, 8 H, m-CHwes), 7.15-7.25 (m, 6 H), 7.51-7.59 (m, 4 H). 13C NMR (298 K, CD2Cl>, 62.9
MHz): 21.31 (CHs), 21.61 (CH3), 117.67 (s, CH), 123.64 (s), 127.26 (s), 127.43 (s, CH), 127.86
(s, CH), 128.44 (s, CH), 128.76 (s, CH), 128.84 (s, CH), 129.06 (s, CH), 130.54 (s, CH), 131.94
(s, CH), 137.15 (s), 137.30 (s), 137.61 (s), 137.69 (s), 141.81 (s), 176.48 (s, As-C=C-As). IR
(ATR, cm™): 538 (m), 547 (m), 570 (s), 588 (M), 607 (m), 624 (m), 644 (M), 667 (s), 675 (S),
694 (vs), 715 (s), 725 (s), 750 (s), 775 (s), 790 (s), 802 (m), 844 (vs), 869 (s), 906 (w), 921 (w),
954 (w), 981 (w), 1004 (m), 1027 (m), 1085 (m), 1151 (w), 1226 (vs), 1247 (m), 1268 (w),
1322 (w), 1375 (s), 1398 (vs), 1434 (m), 1454 (m), 1479 (m), 1579 (m), 1610 (w), 1646 (W),
2726 (w), 2848 (w), 2908 (m), 2937 (m), 2960 (w), 3014 (w), 3052 (w), 3074 (w). Raman (784
nm): 215 (6), 228 (21), 243 (47), 260 (29), 270 (12), 284 (6), 312 (5), 342 (97), 361 (3), 408
(4), 417 (14), 425 (34), 460 (19), 483 (2), 500 (2), 515 (14), 525 (20), 541 (11), 557 (26), 563
(22), 577 (50), 589 (19), 611 (17), 671 (2), 691 (3), 743 (14), 753 (6), 769 (4), 793 (2), 844 (3),
872 (4), 907 (3), 948 (8), 958 (3), 986 (5), 1001 (100), 1031 (20), 1094 (12), 1103 (12), 1154
(35), 1160 (22), 1185 (12), 1191 (8), 1243 (29), 1250 (25), 1275 (30), 1307 (44), 1377 (20),
1382 (20), 1405 (20), 1437 (17), 1490 (11), 1539 (7), 1563 (86), 1587 (54), 1597 (98), 1613
(29), 2730 (1), 2854 (3), 2917 (13), 2976 (3), 3017 (4), 3060 (10). MS (ClI, pos., isobutane) m/z
(%): 153 (86) [PhAsH]*, 179 (16) [PhCCPh+H]*, 235 (77) [PhCCPh+C4Ho]", 326 (14), 330
(95) [TerNHs]*, 372 (11), 386 (73) [TerNH2+CsHq]*, 402 (30) [TerNAs]", 731 (36)
[Ter2N2AsH:]*, 804 (100) [(TerNAs).2]*, 983 (15) [M]*, 1039 (4) [M+CsHo]".



3.2. [(TerNSbCPh).] (4Sb)

Cl
| " Ph\ /Ph
+ Mg
/Sb\ + PhCCPh C=GC
Ter—N\ /N—Ter aC] > St{ \Sb

sB e N2,

| Ter—N N—Ter
Cl

In a flask, 180 mg [CISb(pu-NTer)]> (0.186 mmol), 61 mg PhCCPh (0.343 mmol) and
magnesium turnings (88 mg) were combined as solids. To the mixture, 8 ml of THF were added
and the suspension was stirred for three days. Subsequently, volatiles were removed in vacuo
and the residue was extracted with 4 ml of benzene. The solution was filtered over a glass frit
padded with celite, and the procedure was repeated with a second portion of 2 ml benzene. The
combined extracts were concentrated to incipient crystallisation (approx. 1 ml) and left
undisturbed overnight. Yellow crystals formed and the supernatant was removed via syringe.
The crystals were washed with 1 ml of n-hexane and dried in vacuo, yielding 62 mg (0.058

mmol, 31%) of the product.

Mp. 143 °C (dec.). EA found (calc.): C 69.20 (69.16), H 5.67 (5.62), N 2.72 (2.60). 'H NMR
(298 K, CsDs, 250.1 MHz): 2.09 (br s, 24 H, CHs), 2.17 (s, 12 H, CHs), 6.47 (br s, 8 H, CHues),
6.67, 6.75 (m-/p-CH, AB2-Spinsystem, Jun = 7.4 Hz), 7.02-7.14 (m, 10 H, CHpn). BC{*H}
NMR (298 K, CeDs, 62.9 MHz): 21.53 (s, 0-CHs), 21.91 (s, p-CHs), 116.46 (s, CH), 126.51 (s,
CH), 127.38 (s), 128.56 (s, CH), 128.89 (s, CH), 128.92 (s, CH), 130.16 (s, CH), 130.58 (s,
CH), 137.88 (s), 138.40 (s), 141.94 (s), 145.94 (s), 188.92 (s, Sb-C). IR (ATR, cm%): 545 (m),
565 (M), 574 (M), 599 (M), 644 (M), 661 (s), 676 (vs), 692 (M), 709 (M), 742 (s), 771 (M), 786
(m), 796 (M), 848 (s), 867 (M), 894 (W), 919 (W), 945 (W), 962 (W), 1002 (m), 1025 (m), 1079
(m), 1095 (w), 1155 (m), 1182 (m), 1240 (s), 1274 (m), 1334 (w), 1371 (), 1390 (s), 1434 (m),
1454 (w), 1479 (w), 1581 (m), 1608 (w), 2725 (W), 2848 (W), 2910 (W), 2941 (w), 2968 (W),
3020 (w), 3033 (w), 3049 (w), 3070 (w), 3089 (vw). Raman (632 nm, cmY): 123 (31), 144
(29), 160 (11), 170 (13), 197 (13), 211 (5), 232 (43), 256 (19), 265 (30), 331 (4), 378 (2), 418
(12), 453 (3), 464 (2), 510 (5), 520 (11), 536 (3), 555 (33), 573 (62), 599 (4), 661 (3), 678 (3),
740 (8), 754 (5), 789 (7), 868 (4), 893 (4), 943 (7), 997 (93), 1027 (13), 1082 (19), 1093 (5),
1100 (5), 1157 (47), 1182 (7), 1228 (27), 1242 (29), 1275 (23), 1303 (24), 1380 (20), 1393 (23),
1402 (12), 1438 (11), 1480 (6), 1488 (5), 1526 (3), 1550 (78), 1592 (100), 1610 (11), 2726 (2),
2853 (5), 2914 (21), 2974 (4), 3034 (9), 3056 (18). MS (CI, pos., isobutane) m/z (%): 179 (7)



[PhCCPh+H]*, 235 (53) [PhCCPh+CaHs]*, 330 (38) [TerNHs]*, 386 (12) [TerNH2+CaHo]*, 448
(1) [TerNSb]*, 776 (L) [Ter2N2SbH]*, 896 (87) [(TerNSb)2]*, 1075 (3) [M+H]".



3.3. [(TerNBiCPh),] (4Bi)

Cl

| " Ph\ /Ph

. + g
PN + PhCCPh C=G

Ter—N N—Ter > / \

NI - MgCl, Bi Bi

Bi N 7

| Ter—N N—Ter

Cl

In a flask 155 mg [CIBi(u-NTer)]2 (0.136 mmol), 35 mg PhCCPh (0.196 mmol) and mangesium
turnings (109 mg) were combined. To this, 8 ml of THF were added and the mixture was stirred
for one day, resulting in a red solution and the deposition of a black precipitate. VVolatiles were
evaporated in vacuo and to the residue 3 ml of benzene were added. The suspension was filtered
over a celite-padded glass frit, the residue washed with another 1 ml portion of benzene and the
combined filtrate was concentrated to incipient crystallisation (approx. 1 ml). The solution was
left undisturbed overnight which afforded red crystals. The crystals were washed with 1 ml of
n-hexane and dried in vacuo, yielding 44 mg (0.035 mmol, 26%) of the product.

Mp. 133 °C (dec.). EA found (calc.): C 60.16 (59.52), H 5.54 (4.83), N 2.70 (2.24). 'H NMR
(298 K, CeDs, 250.1 MHz): 1.99 (brs, 12 H, CHs), 2.15 (s, 12 H, CHs), 2.33 (br s, 12 H, CHs),
6.22 (br s, 4 H, CHwes), 6.58 (dd, Jun = 7.6, 7.0 Hz, 2 H, p-CH), 6.75 (br s, 4 H, CHwes), 6.83
(d, 3Jun = 7.4 Hz, 4 H, m-CH), 6.97-7.09 (M, 6 H, CHen), 7.13-7.20 (m, 4 H, CHpr). 3C{H}
NMR (298 K, CsDs, 62.9 MHz): 21.26 (br s, CH3), 21.82 (s, CHs), 114.72 (s, CH), 125.84 (s,
CH), 128.56 (s, CH), 129.00 (s, CH), 129.16 (s, CH), 130.16 (br s, CH), 131.71 (s, CH), 131.79
(s), 137.77 (s), 138.35 (s), 145.90 (s), 153.99 (). IR (ATR, cm'%): 545 (m), 553 (m), 565 (m),
574 (w), 590 (W), 640 (m), 651 (s), 678 (s), 698 (M), 740 (M), 769 (M), 784 (W), 794 (W), 808
(w), 850 (m), 860 (M), 879 (w), 892 (w), 902 (w), 910 (w), 945 (w), 981 (s), 1027 (m), 1078
(s), 1124 (s), 1147 (vs), 1180 (s), 1228 (vs), 1307 (m), 1380 (m), 1436 (w), 1452 (w), 1479 (w),
1579 (w), 1608 (vw), 2725 (vw), 2848 (W), 2908 (w), 2941 (w), 3031 (w), 3070 (vw), 3087
(vw). Raman (632 nm, cm™): 150 (19), 165 (18), 180 (73), 202 (6), 245 (26), 254 (40), 333 (1),
417 (7), 460 (4), 497 (3), 512 (3), 520 (8), 538 (3), 559 (82), 570 (10), 577 (16), 653 (7), 664
(7), 741 (4), 752 (6), 778 (16), 862 (9), 880 (4), 943 (6), 998 (96), 1028 (9), 1081 (21), 1102
(4), 1149 (70), 1157 (18), 1180 (7), 1223 (17), 1247 (32), 1273 (24), 1304 (14), 1385 (34), 1396
(17), 1440 (7), 1482 (3), 1563 (40), 1582 (53), 1593 (100), 1611 (8), 2729 (1), 2854 (2), 2917
(10), 3034 (5), 3061 (8). MS (CI, pos., isobutane) m/z (%): 179 (18) [PhCCPh+H]*, 235 (69),



330 (30) [TerNHs]*, 387 (19) [PhCCPh+Bi]*, 538 (16) [TerNHBi+H]*, 867 (10)
[(TerNH)2BI]".



3.4. [(TerNBiCH):] (4BiH)

Cl
| " H\ /H
. + g
/BI\ + HCCH C=C
Ter—N N—Ter > / \
N_/ - MgCl, Bi Bi
Bi N 7
| Ter—N" N—Ter
Cl

[CIBi(u-NTer)]2 (148 mg, 0.129 mmol) was suspended with magnesium turnings (105 mg) in
5 ml of THF and cooled to —80 °C. Separately, THF was saturated with acetylene at —60 °C. Of
this solution, 5 ml were added to the suspension via syringe. The mixture was stirred vigorously
at —80 °C for three hours, then warmed to ambient temperature and then stirred overnight. The
resulting brownish suspension was evaporated in vacuo. The residue was extracted twice with
10 ml of benzene. The combined extract was concentrated to incipient crystallisation and stored
in fridge overnight, affording few orange crystals. In solution, the compound slowly
decomposes under formation of a dark brown amorphous precipitate, precluding full

spectroscopic characterisation.

Mp. 117 °C (dec.). 'H NMR (298 K, CsDs, 250.1 MHz): 12.90 (s, BiCH). IR (ATR, cm™): 532
(s), 545 (s), 551 (s), 567 (S), 626 (M), 648 (s), 676 (M), 746 (S), 784 (M), 796 (M), 848 (vs), 879
(m), 914 (w), 946 (m), 985 (w), 1004 (m), 1029 (m), 1074 (m), 1159 (m), 1180 (m), 1224 (s),
1234 (s), 1253 (m), 1380 (s), 1448 (s), 1484 (w), 1579 (m), 1604 (m), 2728 (w), 2854 (w), 2914
(m), 2931 (m), 2942 (m), 2964 (m). Raman (632 nm, cm™): 172 (100), 258 (78), 283 (14), 319
(6), 341 (9), 357 (6), 421 (69), 454 (16), 516 (6), 525 (4), 559 (34), 574 (19), 582 (22), 742
(10), 753 (6), 880 (8), 949 (15), 964 (11), 1005 (24), 1082 (42), 1096 (15), 1121 (5), 1128 (6),
1152 (7), 1164 (13), 1186 (14), 1242 (20), 1254 (36), 1270 (83), 1305 (36), 1387 (24), 1397
(65), 1438 (7), 1483 (6), 1555 (5), 1585 (83), 1613 (14), 2732 (1), 2855 (2), 2919 (15), 2936
(11), 2983 (8), 3011 (9), 3030 (9), 3040 (9).



4. Computational Details

All computations were carried out using the Gaussian09 program packagel” and the standalone
version of NBO 6.0.1811 To gain insight in the observed reactivity of 2E (E = P, As, Sh, Bi),
the structures of 2E, 4E and tolan were fully optimized utilizing the pure DFT functional PBE
(including the exchange and gradient-corrected correlation functionals as defined by Perdew,
Burke and Ernzerhof)*21%1 as well as the def2svp basis set,** which includes fully relativistic
effective core potentials for Sb and Bil*® (notation PBE/def2svp). All structures were confirmed
as minima by frequency analyses. Partial charges were derived by NBO analysis. The pure DFT
functional PBE was chosen over the hybrid functional PBEO,!*8! as HF exchange has been
shown to impair the results obtained for systems with multiconfigurational character.[*"! Still,
it is important to note that the results obtained by any “common” DFT method can only be
considered a rough estimate due to the single-determinantal nature of Kohn-Sham theory.

To estimate the biradical character of 2E, CASSCF(6,4)[*8 28] single point calculations were run
(CAS(6,4)/def2svp) using the optimized molecular structures obtained from the DFT
calculations. To that end, the SCF guess was modified to include the three highest-lying
occupied n-type MOs and the lowest-lying unoccupied n-type MO centred at the N2E> scaffold
in the active space. These MOs always comprised the HOMO and LUMO of the HF wave
function, which would serve as active space for a CAS(2,2) calculation. The biradical character
was estimated using the /8 scale as proposed by Miliordos et al.[?”)

Moreover, the model systems 2EH were optimized at the CAS(6,4)/def2svp and
CCSD/def2tzvp level of theory. The ST energy gaps compare well at both levels of theory
(AEmax = 7.7 kdJ/mol = 1.8 kcal/mol for E = Bi). The CASSCF and CCSD densities were used
to run subsequent NBO/NRT analyses (vide infra).

It should be emphasized that all computations were carried out for single, isolated molecules in
the gas phase. There may well be differences between gas phase, solution and solid state

properties of the considered species.



Table S2: Summary of DFT calculations (PBE/def2svp, energies given in a.u.).

Compound  Point group Etot Eo E29s H2os Gaos
2P D2 -2647.0306  -2646.2089 -2646.1539 -2646.1530 -2646.3013
2As D2 -6435.3884  -6434.5686 -6434.5130 -6434.5120 -6434.6608
2Sb D2 -2445.3496  -2444.5315 -2444.4754  -2444 4745 -2444.6253
2Bi D2 -2394.1791  -2393.3620 -2393.3056 -2393.3047 -2393.4584
4P C2 -3185.4503 -3184.4373 -3184.3721 -3184.3711 -3184.5383
4As Cz -6973.8069 -6972.7970 -6972.7305 -6972.7296 -6972.8997
4Sh C2 -2983.7726  -2982.7667 -2982.7002 -2982.6993 -2982.8705
4Bi C2 -2932.5972  -2931.5915 -2931.5232 -2931.5223 -2931.6989
tolan D2n -538.3827 -538.1960 -538.1846 -538.1837 -538.2339

Table S3: NPA partial charges g of 2E and 4E as well as charge transfer onto the tolan unit in 4E
(PBE/def2svp).

Compound a(N) q(E) q(C) CT = g(tolan)
2P -0.92 0.74
2As -0.94 0.79
2Sb -1.01 0.91
2Bi -0.96 0.91
4P -0.95 1.13 -0.26 -0.55
4As -0.97 1.21 -0.29 -0.63
4Sb -1.05 1.43 -0.37 -0.83
4Bi -1.01 1.44 -0.36 -0.85
tolan 0.01 0
Table S4: Wiberg bond indices of 2E, 4E and tolan (PBE/def2svp).
Compound N-E E-E N-N C-E Cc-C
2P 0.86 0.47 0.06
2As 0.81 0.45 0.06
2Sb 0.72 0.45 0.05
2Bi 0.70 0.42 0.05




Compound N-E E-E N-N C-E Cc-C
4P 0.75 0.03 0.04 0.84 1.72
4As 0.71 0.03 0.03 0.80 1.75
4Sh 0.62 0.04 0.03 0.72 1.79
4Bi 0.61 0.04 0.03 0.69 1.81
tolan 261

Table S5: Configuration state function coefficients and biradical characters (CAS(6,4)/def2svp).

Compound il c2lA csi@ c4ld B!
2P 0.9269 -0.3691 -0.0680 -0.0042 0.274
2As 0.9095 -0.4102 -0.0675 -0.0015 0.338
2Sb 0.8729 -0.4848 -0.0544 -0.0088 0.471
2Bi 0.8529 -0.5194 -0.0518 -0.0075 0.541

[a] CSFs: ¥, = |n2n2n2), ¥,
CAS wave function ® = Y; ¢;'¥;

[b] B = 2¢f/(ct + )

Figure S1: Schematic depiction of the four leading configuration state functions.
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Table S6: Singlet-triplet gaps (CAS(6,4)/def2svp).

Compound Etwt (S) [a.u.] Etwt (T) [a.u.] AEst [kd/mol]
2P -2635.5414 -2635.5103 81.9
2As -6422.1135 -6422.0925 55.2
2Sb -2432.7750 -2432.7654 254
2Bi -2381.3628 -2381.3564 16.9

Table S7: Summary of CASSCF calculations on model compounds (CAS(6,4)/def2svp).

Compound Point group Etwt (S) [a.u.] Etwt (T) [a.U.] AEst [kJd/mol]
2PH D2n -791.2336 -791.1872 121.7
2AsH D2n -4577.8035 -4577.7678 93.9
2ShH D2n -588.4613 -588.4401 55.6
2BiH D2n -537.0332 -537.0157 45.9

Table S8: Summary of CCSD calculations on model compounds (CCSD/def2svp).

Compound Point group Ett (S) [a.u.] Etot (T) [a.U.] AEst [kJ/mol]
2PH D2n -792.2969 -792.2501 122.9
2AsH D2n -4579.4049 -4579.3685 95.5
2SbH D2n -589.6806 -589.6617 49.5

2BiH Da2n -538.5283 -538.5138 38.3




Figure S2: NRT analysis using the CAS density.
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Figure S3: NRT analysis using the CCSD density.
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Optimized structure of 2P (PBE/def2svp):
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.98981500
.64925000
.01331200
.50459600

70907800
64925000
01331200
50459600
70907800
64925000

.01331200
.50459600
.70907800
.01376900
.13909900
.98981500
.73922400

01376900
13909900
98981500
73922400
81096700
48435000
87294900
20259100
81096700
48435000

.87294900

20259100

Optimized structure of 4P (PBE/def2svp):

AT ITITOOOONONOTVTIU=22

1

(]

NUVTwuUubhwhNMNWNOO

.03977800
1.
.56247700
.56247700
.27999100
.49144000
.38377800
.71533900
.63570300
.80594600
.61963300
.66917900
. 77009000
.27999100

03977800

Q.
-0.

1.
-1.
-1.
-0.
-2.
-0.
-2.
-2.
-0.
-3.
-2.

1.

48806800
48806800
17340000
17340000
05875500
29636900
41557900
85902400
93203500
16840600
23531600
97295700
58947200
05875500

-3.
-2.
-2.
-1
-1.
-0.
-1.
-3.
-2.
-4.
-2.
-2
-2.
-3.
-2.
-1.
-1.
-0.
-1.

=

NBANWNMNBENWNMNNMWNNNWNONRORRERPRERLOR

-0.
-0.
-0.
-0.
-1
-0.
-1.
-1.
-1.
-1.
-1.
-2.
-2.
-1.

69367400
26142300
06818700

.36791900

80074100
26588200
56415300
23774800
94636100
33928500
79752600

.63620700

06818700
69367400
26142300
36791900
80074100
26588200
56415300

.36791900
.80074100
.26588200
.56415300
.36791900
.80074100
.26588200
.56415300
.63620700
.69367400
.26142300
.06818700
.63620700
.69367400
.26142300
.06818700
.23774800
.94636100
.33928500
.79752600
.23774800
.94636100
.33928500
.79752600

71759800
71759800
24622300
24622300

.02135600

92896400
47824600
34041200
86792000
82285300
25643800
22689900
14373800
02135600
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ArDHAMNMDWNHL_PW

.38377800
.49144000
.63570300
.71533900
.80594600
.66917900
.61963300
.77009000
.56675000
.60814300
.78649800
.80504400
.96452400
.96637200
.83276400
.11148200
.23508500
.10711000
.37791700
.10248100
.59804800
.75707000
.00261300
.25141600
.23508500
.10711000
.37791700
.10248100
.59804800
.75707000
.00261300
.25141600
.56675000
.78649800
.60814300
.96452400
. 80504400
.96637200
.11148200
.83276400
.05646000
.66735500
.04994000
.24699400
.51913300
.54614400
.19470400
.33911700
.79215200
.42206300
.46221400
.31428400
.44581400
.51553100
.21445500
.46193400
.88652900
.96544400
.71577900
.06186200
.11294300

[ [ T T N R B B

-2

w

1
UK

.41557900
.29636900
.93203500
.85902400
.16840600
.97295700
.23531600
.58947200
.08360500
.219978060
.23550400
.48960100
.52912100
.67026900
.36772400
.64411200
.37331600
.40728900
.35598800
.37819700
.36074500
.38046200
.17260500
.34942900
.37331600
.40728900
.35598800
.37819700
.36074500
.38046200
.17260500
.34942900
.08360500
.23550400
.21997800
.52912100
.48960100
.67026900
.64411200
.36772400
-4.
-5.
-4.
-3.
-2.

50005000
18639300
88352800
51328000
28120300

.25811000
-2.
-1.
.46606100
-6.
-6.
-7.
.06079800
.03546100
.38291600
.61061700
.02440400
.59323700
.63890100
.31679700
.05222600

43066200
27400900

57173200
26546100
45392700

-1.
-0.
-1.
-1
-1.
-2.
-1.
-2.
-0.
-1.

1.
-0

1.

0.
-1.

2.
-1.
-0.
-2.
-0.
-2.
-1
-0.
-3,
-1.
-0.
-2
-0.
-2.
-1.
-0.
-3.
-0.

1.
-1.

1.
-0.

0.

2.
-1.

0.

1

0.

1.
-3.
-4
-4,
-3.
-2.
-1
-2.
-2.
-2.
-3.
-3.
-2.

1.

1.
1.
2.
1.

47824600
92896400
86792000

.34041200

82285300
22689900
25643800
14373800
35191300
20548400
04486700

.63883500

57007100
74840500
30362300
65637200
57427700
60507800
70596900
77045700
83988400

.88473400

01142500
72763600
57427700
60507800

.70596900

77045700
83988400
88473400
01142500
72763600
35191300
04486700
20548400
57007100
63883500
74840500
65637200
30362300
56852400

.34610800

25290900
03567600
75616700

.17552900

58905500
32339700
05403200

.14632800

91279800
22760200
69614500
21563800
12041200
94530700
94024100
90331000
61712500
99260800
33637500



I T IToOoITnNnITnonOnNnhITITITOINnIToOonnnNnNDNDITITITINCIIINIIINDIIINIIINDIIINIII

R NNRDDMW

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OCOONPMNWWNWRNOORONDMPIMNWEADWLALN
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.11593700
.65258300
.65345400
.79215200
.42206300
.46221400
.31428400
.11294300
.11593700
.65258300
.65345400
.88652900
.71577900
.06186200
.96544400
.51913300
.54614400
.19470400
.33911700
.05646000
.66735500
.04994000
.24699400
.44581400
.51553100
.21445500
.46193400
.28591500
.28591500
.72265400
.25518300
.64583400
.66650600
.35755300
.03977800
.27320100
.55144500
.08199500
.95385800
.86694300
.72265400
.25518300
.64583400
.66650600
.35755300
.03977800
.27320100
.55144500
.08199500
.95385800
.86694300

WhRWWWORNOR

[ T T R [ I
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.50565600
.03372400
.73534800
.46606100
.57173200
.26546100
.45392700
.05222600
.50565600
.03372400
.73534800
.02440400
.63890100
.31679700
.59323700
.28120300
.25811000
.43066200
.27400900
.50005000
.18639300
.88352800
.51328000
.06079800
.03546100
.38291600
.61061700
.61993900
.61993900
.50041200
.99717700
.90799900
.86350300
.08875000
.77293000
.32869500
.25668400
.44655800
.86149300
.93425900
.50041200
.99717700
.90799900
.86350300
.08875000
.77293000
.32869500
.25668400
.44655800
.86149300
.93425900

Optimized structure of 4As (PBE/def2svp):

-1.
1.
9.

-0.
2.
3.

10308500
10308500
60297800
60297800
33849600
55019300

Q.
-0.
1.
-1.
-1.
-0.

50492100
50492100
27918200
27918200
05231300
28395100

.52995200
.30385200
.65049300
.05403200
.14632800
.91279800
.22760200
.33637500
.52995200
.30385200
.65049300
.94024100
.61712500
.99260800
.90331000
.75616700
.17552900
.58905500
.32339700
.56852400
.34610800
.25290900
.03567600
.69614500
.21563800
.12041200
.94530700
.60153300

1.60153300

vTwuhprpwbhbhphppwNhpuUVTwWwUuphPRPRWDNARANWDN

-0.
-0.
.20937800
-0.
-1.
-0.

.69718100
.91240700
.54446800
.93240300
.04754700
.57511400
.59863100
.77580500
.86312900
.43264200
.58400400
.69718100
.91240700
.54446800
.93240300
.04754700
.57511400
.59863100
.77580500
.86312900
.43264200
.58400400

71755800
71755800

20937800
04710800
95911700
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1 1 1 1 1
WRNNROOFRONWRNWAWWWWWWROOOODOORRLRRLRO®O®

.45347300
.77391800
.70409800
.87048500
.67542200
.74171400
.83533200
.33849600
.45347300
.55019300
.70409800
.77391800
.87048500
.74171400
.67542200
.83533200
.61002300
.65690100
.78728200
.82003100
.93134200
.94055600
.85035300
.04839300
.29899400
.14482300
.44196100
.12047400
.55379600
.73434700
.00076000
.20632800
. 29899400
.14482300
.44196100
.12047400
.55379600
.73434700
.00076000
.20632800
.61002300
.78728200
.65690100
.93134200
.82003100
.94055600
.04839300
.85035300
.08535500
.69967700
.08646100
.26054800
.60297800
.63043100
.11350100
.44252600
.77824000
.30658700
.53495200
.31535900
.52643400

-2.
-0.
-2.
-2
-0.
-3.
-2.

1

2
0
2
0
2
3
0

2.
-1.
-2.
-1.
-3.
-2.

NWWNDNER

4.
-4.
-5.
-4.
-3.
-2.
-2
-2.
-1.
-6.
-6.
-6.
-7.

2.

40232200
83217100
90706200

.13600400

20412000
94302600
54649300

.05231300
.40232200
.28395100
.90706200
.83217100
.13600400
.94302600
.20412000

54649300
08783900
24023000
22034800
50379700
50598900

.66240400
.39484600
.60366400
.34998400
.37775900
.31557600
.32842100
. 30089400
.31674500
.11769900
.27640800
.34998400
.37775900
.31557600
.32842100
.30089400
.31674500
.11769900
.27640800
.08783900
.22034800
.24023000
.50598900
.50379700
.66240400
.60366400

39484600
48169600
18839800
84405600
50157500
24252700

.23891800

37819700
23279500
39203500
61452000
10705800
34367600
10930600

-1.
-1.
-1.
-1.
-1.
-2.
-2.
-1.
-1.
-0.
-1.
.38815200
-1.
-2.
-1.
-2.
-0.
-1.

1.
-0.

1.

Q.
.24386000

2.
-1.
-0.
.76398100
-0.
-2.
-1.
-0.
-3.
-1.
-0.
-2.
-0.
-2.
-1.
-0.
-3.
-0.
.04659500
-1.

1.
-0.

Q.

2.
-1.

Q.
.28029800

Q.

1.
-3.
.231701600
-4.
-3.
-2.
-1.
-2.
-2.
-2.

-1

-1

-2

1

1

-4

52808400
38815200
93342800
88658900
30381900
30682400
21863300
04710800
52808400
95911700
93342800

88658900
30682400
30381900
21863300
36054300
19189500
04659500
59681300
59859300
79610900

69024400
63130200
65938600

82502700
89876000
94268800
06374300
78697200
63130200
65938600
76398100
82502700
89876000
94268800
06374300
78697200
36054300

19189500
59859300
59681300
79610900
69024400
24386000
51945400

20368600
00690500
81318800

64629900
37875100
12638700
17698500
88355400
46654600
68997800
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R
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.59049900
.31355300
.55518700
.87371000
.94412400
.69464200
.05048800
.06055100
.09833300
.82274500
.33026000
. 77824000
.30658700
.53495200
.31535900
.06055100
.09833300
.82274500
.33026000
.87371000
.69464200
.05048800
.94412400
.60297800
.63043100
.11350100
.44252600
.08535500
.69967700
.08646100
.26054800
.52643400
.59049900
.31355300
.55518700
.27973300
.27973300
.71720400
.30304900
.59346500
.72634800
.43328100
.00172000
.16766500
.57144900
.18293000
.87767900
.89864200
.71720400
.30304900
.59346500
.72634800
.43328100
.00172000
.16766500
.57144900
.18293000
.87767900
.89864200

(IR YY)

-0

(o) Ne)NNe ) RRVARRVARRV RNV, |

[ I |
[S2 BNV, BV, BV RN

WPpUDRERNNNMNOOO®O®

.09619300
.45257500
.64913500
.00535100
-0.
.67290600
.26868800
.03072900
.33588400
.04896500
. 80244900
.39203500
.61452000
.10705800
.34367600
.03072900
.33588400
.04896500
. 80244900
.00535100
.67290600
.26868800
.60953600
.24252700
.23891800
.37819700
.23279500
.48169600
.18839800
. 84405600
.50157500
.10930600
.09619300
.45257500
.64913500
.62009900
.62009900
.48031800
.94983200
. 88979400
.79011500
.13769300
.72841600
.33533800
.18426900
.35160400
.81837800
.84147700
.48031800
.94983200
.88979400
.79011500
.13769300
.72841600
.33533800
.18426900
.35160400
.81837800
.84147700

60953600

vTwuhprwpunmnbhbNhNUTWUORRWAUNBENR

.18682400
.11316100
.96961100
.92214700
.87409700
.58774300
.97911500
.41957200
.88523200
.22502000
.67179600
.12638700
.17698500
.88355400
.46654600
.41957200
.88523200
.22502000
.67179600
.92214700
.58774300
.97911500
.87409700
.81318800
.23170100
.64629900
.37875100
.51945400
. 28029800
.20368600
.00690500
.68997800
.18682400
.11316100
.96961100
.72642500
.72642500
.83966800
.01851000
.74440000
.05555200
.11095300
.79158800
.83245000
.95336100
.95668000
.69457800
.77356600
.83966800
.01851000
. 74440000
.05555200
.11095300
.79158800
.83245000
.95336100
.95668000
.69457800
.77356600



Optimized structure of 4Sb (PBE/def2svp):

N
N
Sb
Sb

@]
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1.
-1.

0.
-0.
-2
-3.
-3.
-4,
-4
-5.
-5.
-5.
-6.

WERERERNNMNWNNRRNENMNNNMNO VUSSP WWN

[ T T T T (Y N N SN TN (NN N TN U (RN NN NN S I B

31884000
31884000
14577100
14577100

.61531400

28394100
36838100
57577700

.66251900

27805200
04438200
19081800
28816300

.61531400
.36838100
.28394100
.66251900
.57577700
.27805200
.19081800
.04438200
.28816300
.68020400
.18233700
.72172800
.68342200
.18836900
.65643300
.28866500
. 20060400
.83538400
.21928800
.03107300
.78165400
.62605600
.99176900
.07943300
.00920500
.83538400
.21928800
.03107300
.78165400
.62605600
.99176900
.07943300
.00920500
.68020400
.72172800
.18233700
.18836900
.68342200
.65643300
.20060400
.28866500
.10313400
.17865200
.13035200
.73369800
.62834400

Q.
-0.
-1.

1.
.30401700
-1.

Q.
-1.
.58585300
-0.
-2.

1.
.81342300

Q.
-0.

1.
-0.
.73858900
.67187800
.45454100
.73397800
.81342300
.77222700
.86964700
.85776500
.99771600
.99491400
.07430100
.83993500
.04222700
.18733300
.12727300
.60806600
.46058000
.95445200
.89922500
.18331500
.27598800
.18733300

-0

0

-0

=

PUUVVWEANWNMNONERO®

13713200
13713200
58419100
58419100

58212400
79010300
73858900

67187800
73397800
45454100

30401700
79010300
58212400
58585300

3.12727300

unhwapnN

-2

-4

PP NW

.60806600
.46058000
.95445200
.89922500
.18331500
.27598800
.77222700
-2.
-3.
-3.
.99771600
-5.
-4.
.83993500
.70947600
.51034600
.47169800
.78723100
.62369900

85776500
86964700
99491400

07430100
04222700

.69797500
.69797500
.15183700
.15183700
.15057400
.10048700
.70984800
.63622000
.22261100
.20980900
.57047300
.64824500
.62112900
.15057400
.70984800
.10048700
.22261100
.63622000
.20980900
.64824500
.57047300
.62112900
.42544800
.18219600
.99902200
.50380700
.63288100
.90033600
.09443100
.73409600
.76835600
.77089300
.86166400
. 88012400
.93582500
.95934500
.10202600
.79108900
.76835600
.77089300
.86166400
. 88012400
.93582500
.95934500
.10202600
.79108900
.42544800
.99902200
.18219600
.63288100
.50380700
.90033600
.73409600
.09443100
.38415000
.14552100
.03703900
.87740200
.93007800



IO NhITITITITOINONITOOOhOh0OhNODIT I I NI I INCIIIONCIIINCIIINCIIINIIINOIIINIIINIIINIIIT

[ S I S e S T T T T R (Y N NN S S B N
OFROFR WANWRWERERNNORRERLRON

1 1 1
ORPROOCOOOCFRPR WERERNWURMDMRONEPENWAWORORLRNORER

1 1 1 1
RPOROOORROR R R

.51662600
.98724700
.07450200
.59141200
.29276300
.74913300
.43645000
.17266800
.66504400
.19992300
.65476300
.36838100
.82031800
.40326300
.40141200
.08939900
.28780000
.86738700
.66632200
.59141200
.29276300
.74913300
.43645000
.08939900
. 28780000
.86738700
.66632200
.36838100
.40326300
.40141200
.82031800
.62834400
.51662600
.98724700
.07450200
.10313400
.17865200
.13035200
.73369800
.17266800
.66504400
.19992300
.65476300
.07944600
.07944600
.13003600
.74386300
.03532400
.70682700
.46406400
.08173000
.72420500
.20807900
.40056600
.80613000
.23743900
.13003600
.74386300
.03532400
.70682700
.46406400

.19181600
.09888700
.76610900
.34908400
.77544700
.48391600
.96629900
.82325400
.71092900
.78198600
.91546300
.76189100
.80231500
.57298900
.02412800
.27740900
.97897400
.79451100
.01515000
.34908400
.77544700
.48391600
.96629900
.27740900
.97897400
.79451100
.01515000
.76189100
.57298900
.02412800
.80231500
.62369900
.19181600
.09888700
.76610900
.70947600
.51034600
.47169800
.78723100
.82325400
.71092900
.78198600
.91546300
.67425800
.67425800
.60104400
.46763000
.69235400
.37940600
.63697200
.59614000
.82597200
.44724000
.25450600
.42554600
.15964500
.60104400
.46763000
.69235400
.37940600
.63697200

NRFRPFRONMNDN

PUwpbwobounmbdbpuwphbweRPRr

.43537600
.69772900
.49338300
.08159400
.10245400
.78837400
.45656500
.68986900
.11412300
.10633900
.06349200
.81033000
.70597100
.45805900
.88433700
.61470300
.32236200
.21536200
.90503300
.08159400
.10245400
.78837400
.45656500
.61470300
.32236200
.21536200
.90503300
.81033000
.45805900
.88433700
.70597100
.93007800
.43537600
.69772900
.49338300
.38415000
.14552100
.03703900
.87740200
.68986900
.11412300
.10633900
.06349200
.93338000
.93338000
.08114000
.19146700
.08680000
.25435100
.20711800
.15859100
.23752200
.24785700
.10059600
.14025300
.08648800
.08114000
.19146700
.08680000
.25435100
.20711800



-1.
-1.
-0.

-1.
-0.

I T T OITON
=

08173000
72420500
20807900

.40056600

80613000
23743900

3.
2.
3.
2.
4,
4,

59614000
82597200
44724000
25450600
42554600
15964500

Optimized structure of 4Bi (PBE/def2svp):

N -1.
N 1
Bi 0
Bi -0
C 2
3
2
4
3
4
5
3

NONNDAONOITIINONNONDOITIIONNNONOONONIINNNONNIIINONNONANIIINNONNOON
1
IS

AwWwww

25504000

.25504000
.72161900
.72161900
.45406100
.68421400
.55482400
.87906300
.77578700
.94622300
.78861300
.79271000
.89114000
.45406100
.55482400
.68421400
.77578700
.87906300
.94622300
.79271000
.78861300
.89114000
.76077200
.87686000
.83043900
.01003300
.93811400
.02495400
.09331600
.96883800
.37777800
.19781800
.48382700
.13162500
.55998900
.75183100
.00127300
.24111000
.37777800
.19781800
.48382700
.13162500
.55998900
.75183100
.00127300
.24111000
.76077200
.83043900
.87686000
.93811400
.01003300

Q.
-0.

1.
.51314200
-1.
-0.
-2.
-0.
-2.
-2.
-0.
-3.
-2.

1.
.42962400
.33219400
.92272400
.86450900
.15233800
.94765600
.24442900
.55217700
.01226900
.19925900
.09385900
.43889800
.35675000
.54456200
.35411900
.41109000
.35124500
.32954400
.31360500
.24379800
.25693200
.23498900
.99893400
.22929300
.35124500
.32954400
.31360500
.24379800
.25693200
.23498900
.99893400
.22929300
.01226900
.09385900
.19925900
.35675000
.43889800

-1

O WNONON

57831400
57831400
51314200

09259400
33219400
42962400
86450900
92272400
15233800
24442900
94765600
552177060
09259400

apPpoounNnp

-0.
-0.
-0.
.13638400
-1.
-1.
-1.
-1.
-2.
-2.
-1.
-2.
-2.
-1.
.68676200
-1.
-2.
-1.

-0

-1

-2

-1

.15859100
.23752200
.24785700
.10059600
.14025300
.08648800

71634200
71634200
13638400

14948400
10886500
68676200
62615500
17974500
17317000
56783300
58547500
56890500
14948400

10886500
17974500
62615500

.17317000
-2.
-1.
-2.
-0.
-1.

Q.
-0.

1.

Q.
.18492300

2.
-1.
-0.
-2.
-0.
-2.
-1.
-0.
-3.
-1.
-0.
-2.
-0.
-2.
-1.
-0.
-3.
-0.

Q.
-1.

1.
-0.

58547500
56783300
56890500
45732800
23428600
96722500
57709800
57907000
82524000

67957400
73802400
71954500
84342500
82539500
91510000
92142800
03247200
78166600
73802400
71954500
84342500
82539500
91510000
92142800
03247200
78166600
45732800
96722500
23428600
57907000
57709800



NnNIToHoITrToonOnOhnhoOonOONnhITITIITNIITIONODIIINDIIINCIIINCIIINCIIINCIIINIIINOIIINIIIONOIIINIION

OFRONWRNPMWAR

MNNPRPRRUUWPRARWERANWNDDWW

1 [ R T T S B B | [ L T T T IR B R |

FPOORROR

.02495400
.96883800
.09331600
.14986100
.78430500
.15675300
.30423800
.66281700
.64991700
.12627800
.63787600
.84026800
.34045400
.61323100
.42420400
.85349900
.78936600
. 76408000
.99675800
.83043900
.87764600
.63795700
.97162300
.14289100
.28816900
.06307900
.17542200
.84026800
.34045400
.61323100
.42420400
.14289100
.28816900
.06307900
.17542200
.83043900
.63795700
.97162300
.87764600
.66281700
.64991700
.12627800
.63787600
.14986100
.78430500
.15675300
.30423800
.85349900
.78936600
.76408000
.99675800
.27737200
.27737200
.73081000
.43780800
.52162600
.90958100
.62060800
.98114200
.02552400
.68290900

1
wwwokrnhN

.54456200
.41109000
.35411900
.40353000
.10800000
.74233900
.41089200
.28066000
.38695300
.36123900
.25444400
.27361100
.45686800
.97666800
.24799000
.13938600
.15323700
.64820600
.54052600
.16394600
.72259400
.85008000
.06597700
.88102300
.05148800
.93485400
.71786700
.27361100
.45686800
.97666800
.24799000
.88102300
.05148800
.93485400
.71786700
.16394600
.85008000
.06597700
.72259400
.28066000
.38695300
.36123900
.25444400
.40353000
.10800000
.74233900
.41089200
.13938600
.153237060
.64820600
.54052600
.61702800
.61702800
.43120600
.85749200
.83425100
.64936100
.22689300
.62405900
.31144600
.03711300

VTN RARDPDUTWDAWNON

.82524000
.67957400
.18492300
.45198500
.22458000
.13040200
.92210000
.92888600
.42392400
.70155500
.50558800
.04230000
.06978300
. 77804000
.37833100
.74325000
.18381200
.14454600
.11504400
.79957700
.68839500
.47120000
.87214800
.51636700
.20411600
.13559000
.79149200
.04230000
.06978300
. 77804000
.37833100
.51636700
.20411600
.13559000
.79149200
.79957700
.47120000
.87214800
.68839500
.92888600
.42392400
.70155500
.50558800
.45198500
.22458000
.13040200
.92210000
.74325000
.18381200
.14454600
.11504400
.03041400
.03041400
.17362800
.26333400
.19690800
.31825500
.26762400
.26129700
.36740300
.32691000



I I ITOINIONONNI I T

2.46034200

0.79041300

2.05221400
-0.73081000
-1.43780800
-0.52162600
-1.90958100
-1.62060800
-0.98114200

0.02552400
-1.68290900
-2.46034200
-0.79041300
-2.05221400

1.17705500

4.,70887300

3.65640400
-1.43120600
-0.85749200
-2.83425100
-1.64936100

0.22689300
-3.62405900
-3.31144600
-3.03711300
-1.17705500
-4.70887300
-3.65640400

Optimized structure of 2PH (CAS(6,4)/def2svp):

T U=2Z2TIT T

0.00000000
.00000000
.00000000
.00000000
.00000000
.00000000

OO0

0.00000000
.00000000
. 00000000
. 00000000
.30736400
.30736400

RPRPOOO

Optimized structure of 2AsH (CAS(6,4)/def2svp):

0.00000000
. 00000000
.00000000
.00000000
. 00000000
. 00000000

OO0

0.00000000
0.00000000
0.00000000
0.00000000
1.41451400
-1.41451400

Optimized structure of 2SbH (CAS(6,4)/def2svp):

H
H
N
N
Sb
Sb

0.00000000
.00000000
.00000000
.00000000
.00000000
.00000000

OO0

0.00000000
. 00000000
. 00000000
.00000000
.59656600
.59656600

P FRPOOO®

Optimized structure of 2BiH (CAS(6,4)/def2svp):

WE‘JZZII

.

0.00000000
.00000000
.00000000
.00000000
.00000000
.00000000

[OIERN R RN

0.00000000
.00000000
.00000000
. 00000000
.68555800
.68555800

RPRPOOOC

Optimized structure of 2PH (CCSD/def2svp):

=22

0.00000000
0.00000000
0.00000000
0.00000000

0.00000000
0.00000000
0.00000000
0.00000000

ahroouvINvNDdDPUuWhAhWOPRPO

.14696700
.25620800
.15859500
.17362800
.26333400
.19690800
.31825500
.26762400
.26129700
.36740300
.32691000
.14696700
.25620800
.15859500

.08806600
.08806600
.08833100
.08833100
. 00000000
.00000000

.14739800
.14739800
.14702300
.14702300
. 00000000
. 00000000

.24935200
.24935200
. 24695400
.24695400
.00000000
.00000000

.29709800
.29709800
.29252000
.29252000
. 00000000
.00000000

.09380800
-2.
.08778400
-1.

09380800

08778400



Y/

0.00000000 1.30538800 0.00000000
P 0.00000000 -1.30538800 0.00000000

Optimized structure of 2AsH (CCSD/def2svp):
H 0.00000000  ©0.00000000  2.15448600

H 0.00000000 0.00000000 -2.15448600
N 0.00000000 0.00000000 1.14698700
N 0.00000000 0.00000000 -1.14698700
As 0.00000000 1.41845700 0.00000000
As 0.00000000 -1.418457060 0.00000000

Optimized structure of 2SbH (CCSD/def2svp):

H 0.00000000 0.00000000 2.24499900
H 0.00000000 0.00000000 -2.24499900
N 0.00000000 0.00000000 1.23509700
N 0.00000000 0.00000000 -1.23509700
Sb 0.00000000 1.58082800 0.00000000
Sb 0.00000000 -1.58082800 0.00000000

Optimized structure of 2BiH (CCSD/def2svp):

H 0.00000000 0.00000000 2.29077500
H 0.00000000 0.00000000 -2.29077500
N 0.00000000 0.00000000 1.27882000
N 0.00000000 0.00000000 -1.27882000
Bi 0.00000000 1.66626000 0.00000000
Bi 0.00000000 -1.66626000 0.00000000
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