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Supplementary Table 1.  Ab Initio Geometries and Charges for P5E2X (X = Cl or Br) (1)PRIVATE 

───────────────────────────────────────────────────────


P5S2Cl
P5SaSebCl
P5SeaSbCl
P5Se2Cl
P5S2Br
P5SaSebBr
P5SeaSbBr
P5Se2Br

───────────────────────────────────────────────────────

Bond lengths (Å)a
PC–PD
2.231
2.227
2.228
2.224
2.231
2.227
2.228
2.225

PC–Ea
2.111
2.111
2.250
2.251
2.111
2.111
2.251
2.252

PC–Eb
2.119
2.257
2.117
2.255
2.118
2.259
2.118
2.256

PE–PA
2.230
2.227
2.227
2.225
2.231
2.229
2.228
2.226

PE–PB
2.233
2.231
2.232
2.229
2.234
2.232
2.233
2.230

PE–PD
2.229
2.232
2.231
2.234
2.227
2.230
2.230
2.233

PA–PB
2.233
2.232
2.231
2.229
2.234
2.232
2.231
2.229

PA–Ea
2.128
2.129
2.264
2.265
2.127
2.128
2.263
2.265

PB–Eb
2.155
2.294
2.157
2.297
2.154
2.292
2.157
2.296

PD–X
2.080
2.083
2.079
2.082
2.245
2.249
2.245
2.247

Bond angles (()a
PD–PC–Ea
102.72
102.78
103.28
103.28
103.10
103.09
103.67
103.64

PD–PC–Eb
93.38
93.32
93.22
93.14
93.17
93.07
92.94
92.90

Ea–PC–Eb
100.92
101.02
100.98
101.15
100.68
100.79
100.74
100.88

PA–PE–PB
60.06
60.09
60.04
60.05
60.05
60.06
60.00
60.03

PA–PE–PD
105.08
105.03
106.75
106.72
105.30
105.21
106.93
106.91

PB–PE–PD
99.45
100.90
99.22
100.71
99.29
100.75
99.05
100.53

PE–PA–PB
60.04
60.03
60.09
60.07
60.03
60.04
60.11
60.07

PE–PA–Ea
105.68
105.73
106.18
106.17
105.68
105.72
106.25
106.21

PB–PA–Ea
104.31
105.95
104.90
106.50
104.25
105.86
104.86
106.44

PE–PB–PA
59.89
59.88
59.88
59.87
59.92
59.90
59.88
59.90

PE–PB–Eb
105.04
105.30
105.04
105.26
105.01
105.28
104.99
105.28

PA–PB–Eb
103.47
103.89
104.91
105.33
103.37
103.87
104.85
105.28

PC–PD–PE
100.49
101.44
101.55
102.55
100.45
101.43
101.55
102.52

PC–PD–X
100.92
100.73
101.55
101.34
101.53
101.30
102.22
101.98

PE–PD–X
99.94
99.12
100.37
99.53
100.32
99.52
100.78
99.98

PC–Ea–PA
103.26
104.24
98.67
99.65
103.29
104.29
98.67
99.67

PC–Eb–PB
102.95
98.44
104.02
99.51
103.01
98.48
104.06
99.54

Selected torsion angles (()a
Ea–PC–PD–PE
–43.01
–40.99
–44.19
–42.22
–42.39
–40.39
–43.52
–41.55

Eb–PC–PD–PE
58.99
61.11
57.88
60.01
59.35
61.44
58.28
60.38

PA–PE–PD–PC
22.26
21.13
22.41
21.32
21.71
20.62
21.83
20.74

PB–PE–PD–PC
–39.12
–40.58
–38.93
–40.40
–39.62
–41.03
–39.44
–40.92

Ea–PC–PD–X
59.38
60.72
59.06
60.35
60.53
61.88
60.34
61.67

Selected non-bonded distances (Å)

PD(Ea
3.392
3.391
3.511
3.509
3.401
3.398
3.521
3.519

PD(Eb
3.166
3.262
3.158
3.253
3.160
3.256
3.151
3.248

Ea(Eb
3.262
3.373
3.370
3.480
3.256
3.368
3.366
3.475

Mulliken chargesb
PC
0.185
0.180
0.178
0.173
0.186
0.181
0.179
0.174

PE
–0.025
–0.018
–0.020
–0.014
–0.023
–0.016
–0.018
–0.011

PA
0.114
0.118
0.102
0.105
0.114
0.118
0.102
0.105

PB
0.106
0.094
0.109
0.097
0.104
0.092
0.108
0.096

PD
0.228
0.231
0.230
0.234
0.212
0.216
0.214
0.218

Ea
–0.171
–0.170
–0.163
–0.162
–0.171
–0.170
–0.163
–0.162

Eb
–0.200
–0.194
–0.199
–0.192
–0.199
–0.193
–0.198
–0.191

X
–0.237
–0.240
–0.237
–0.241
–0.223
–0.228
–0.224
–0.228

───────────────────────────────────────────────────────

a Geometries optimised at the RHF/Ahlrichs pVDZ level.  b Charges calculated at the RHF/Ahlrichs pTZV level for RHF/Ahlrichs pVDZ geometries.

