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Table S1.  Structural data, angular parameter  and symmetry measure S(TBP) for [MOX4]n- complexes

M
X
Refcode (ref)

M-O
M-X

S(TBP)

V
Cl
SATVEO
103.4
1.565
2.266
0.00
7.20

V
Cl
PASCOV
103.4
1.551
2.256
0.00
7.24

V
Br
BEVXIJ
103.1
1.552
2.412
0.00
7.81

Cr
Cl
TPASCR
104.5
1.519
2.240
0.00
7.14

Mo
Cl
JAJRIV
100.9
1.641
2.355
0.15
6.09

Mo
Cl
LIMRUU
105.3
1.646
2.342
0.25
4.33

Mo
Cl
NABQIQ
101.5
1.668
2.353
0.03
7.09

Mo
Cl
PASCMO
105.2
1.610
2.333
0.00
6.89

Mo
Cl
PASCMO01
104.5
1.717
2.337
0.00
6.60

Mo
Cl
PHASOM
104.7
1.652
2.354
0.00
6.88

Mo
Br
BUNHIB
102.0
1.727
2.468
0.00
7.38

Mo
I
YUCHOT
104.3
1.608
2.713
0.00
8.18

W
Cl
COYWAO
105.3
1.676
2.379
0.00
6.76

Tc
Cl
TPIMTC
106.8
1.610
2.305
0.24
4.23

Tc
Cl
VAVVAP
106.8
1.592
2.310
0.00
6.68

Tc
Cl
VAVVAP01
107.0
1.621
2.313
0.00
6.55

Tc
Br
KUTYON
106.6
1.614
2.460
0.00
7.02

Re
Cl
ASPTCR
100.0
1.628
2.344
0.00
7.89

Re
Cl
ZZZAQD01
106.7
1.652
2.326
0.00
6.51

Re
Cl
[1]
105.2
1.638
2.269
0.03
6.32

Re
Cl
[1]
104.9
1.624
2.248
0.00
6.61

[1]
A. J. Edwards, J. Chem. Soc., Dalton Trans. 1972, 582.

Table S2.  Structural data, angular parameter  and symmetry measure S(TBP) for [MNX4]n- complexes

M
X
Refcode (ref)

M-N
M-X

S(TBP)

Mo
Cl
PASNMO
101.5
1.665
2.345
0.00
7.38

Mo
Cl
CARFUW
103.1
1.637
2.345
0.00
7.18

Mo
Cl
FEMBEE
105.2
1.634
2.334
0.25
4.38

Mo
Br
BRNIMO
103.0
1.628
2.489
0.00
7.69

Tc
Cl
CUZCEF
103.3
1.581
2.322
0.00
7.33

Tc
Cl
CUZCEF01
103.2
1.632
2.345
0.00
7.18

Tc
Cl
CUZCEF02
103.3
1.596
2.323
0.00
7.26

Tc
Cl
LEKYOP
101.4
1.581
2.332
0.02
7.57

Tc
Cl
LEKYUV
99.6
1.612
2.343
0.02
7.90

Tc
Br
DANNIP
103.0
1.596
2.482
0.00
7.82

Tc
Br
DANNIP01
102.9
1.614
2.475
0.00
7.74

Re
Cl
PASNRE
103.5
1.619
2.323
0.00
7.12

Re
Br
BINVOJ
103.0
1.621
2.479
0.00
7.68

Ru
Cl
TPANRU
104.6
1.570
2.309
0.00
7.11

Ru
Br
BAFSOO
104.2
1.578
2.454
0.00
7.57

Os
Cl
PASNCO10
104.5
1.605
2.309
0.00
6.97

Os
Br
BAGRIK
104.3
1.583
2.458
0.00
7.54

Os
I
PASNOS
103.7
1.626
2.661
0.00
8.07

Table S3  Symmetry measures and structural data for compounds with the SnC3OY core.   is the angular parameter defined by Addison et al., hSn is the distance of the Sn atom from the C3 plane, O and Y are the differences between the Sn-O and Sn-Y distances and the sums of the corresponding atomic radii.  All distances in Å, angles in degrees.

Refcode
Y
S(TBP)

S(Td)
hSn
O
Y
O-Sn-Y
O-Sn-C

SOKRIT
Br
-1.83
0.92
0.63
-0.34
0.33
-0.08
173.4
80.8

TUKYED
Br
-1.86
0.72
1.17
-0.27
0.41
-0.06
171.7
83.0

ZIKJAE
Br
-1.10
0.97
1.22
-0.18
0.20
-0.05
178.7
85.2

PUVKUM
Br
-1.29
0.90
1.41
-0.16
0.21
-0.01
177.9
85.6

BIYGEV
Br
-1.30
0.83
1.41
-0.16
0.18
0.01
172.5
85.7

PIWHUY
Br
-1.26
0.87
1.48
-0.17
0.23
-0.05
179.3
85.4

DUZLEP
Br
-1.32
0.80
1.49
-0.17
0.32
-0.06
176.6
85.6

PUVKUM
Br
-1.10
0.93
1.43
-0.14
0.19
-0.02
178.0
86.1

NEZFED
C1
-2.14
0.89
0.32
-0.51
0.59
0.04
169.5
76.6

SOKREP
Cl
-1.37
0.90
0.68
-0.33
0.33
-0.02
172.1
81.2

BILHOT
Cl
-1.19
0.89
0.91
-0.28
0.43
0.00
173.7
82.6

BILHOT10
Cl
-1.19
0.89
0.91
-0.28
0.43
0.00
173.7
82.6

WEJROS
Cl
-1.06
0.92
0.92
-0.27
0.37
-0.01
175.9
82.8

KUVBAE
Cl
-1.53
0.81
0.93
-0.28
0.39
0.00
170.2
82.7

FOGXOO
Cl
-1.31
0.82
0.93
-0.29
0.22
0.00
171.5
82.4

YUCYIE
Cl
-0.99
0.99
0.96
-0.26
0.36
0.00
179.2
83.0

JOJHEV
Cl
-1.58
0.79
1.01
-0.31
0.39
-0.01
171.3
81.8

NASNIE
Cl
-0.98
0.90
1.08
-0.23
0.30
0.03
174.2
83.8

JESYEL
Cl
-0.97
0.96
1.08
-0.23
0.41
-0.01
176.7
83.8

KUGTUB
Cl
-0.86
0.97
1.17
-0.20
0.25
0.02
178.6
84.5

JESYAH
Cl
-0.93
0.94
1.27
-0.19
0.43
-0.01
176.9
84.8

HIFLUD
Cl
-0.77
0.95
1.27
-0.19
0.21
0.04
177.5
85.0

KAWVIN
Cl
-0.95
0.82
1.28
-0.20
0.28
0.03
173.1
84.5

LEPCIS
Cl
-0.82
0.93
1.29
-0.19
0.28
0.03
179.2
84.8

YOYSUA
Cl
-0.88
0.91
1.32
-0.18
0.30
0.04
176.6
85.2

ZELYOE
Cl
-1.10
0.80
1.34
-0.20
0.38
-0.03
172.7
84.7

FOGBEI
Cl
-0.90
0.89
1.34
-0.20
0.26
0.04
175.9
84.6

HIGRUK
Cl
-0.88
0.94
1.37
-0.16
0.26
0.05
177.4
85.8

TIQWIZ
Cl
-0.97
0.85
1.41
-0.20
0.34
0.01
176.9
84.7

CIYVOV
Cl
-0.76
0.94
1.43
-0.16
0.24
0.04
179.1
85.6

GAMXOH
Cl
-0.97
0.83
1.45
-0.21
0.31
-0.00
176.5
84.5

PPECSN
Cl
-1.02
0.79
1.46
-0.19
0.22
0.03
174.4
85.1

VOHTUH
Cl
-0.95
0.81
1.52
-0.16
0.23
0.07
173.0
85.9

CENCUT
Cl
-0.86
0.90
1.62
-0.13
0.26
0.08
177.4
86.6

BEJZIZ
Cl
-1.03
0.79
1.66
-0.13
0.21
0.06
172.8
86.7

LEPCEO
Cl
-0.75
0.87
1.66
-0.13
0.19
0.06
178.7
86.6

NINLIF
Cl
-0.80
0.87
1.67
-0.11
0.17
0.10
177.0
87.0

CAYLIX10
Cl
-0.77
0.84
1.67
-0.15
0.22
0.05
178.2
86.0

YEGPOP
Cl
-0.77
0.84
1.70
-0.13
0.15
0.06
170.7
86.6

JEYVEO
Cl
-0.76
0.80
1.71
-0.12
0.17
0.06
173.8
86.7

ZOLWAY
Cl
-0.63
0.87
1.71
-0.12
0.22
0.04
175.2
86.8

KOBRAU
Cl
-0.74
0.91
1.79
-0.09
0.16
0.09
176.9
87.4

DOSBES
Cl
-0.83
0.81
1.84
-0.11
0.21
0.08
177.3
86.9

PYLASN
Cl
-0.69
0.94
1.84
-0.07
0.19
0.12
177.8
88.0

HAHSEO
Cl
-0.84
0.88
1.88
-0.08
0.23
0.07
176.5
87.8

ZUHCEK
Cl
-0.81
0.81
1.89
-0.09
0.12
0.10
173.7
87.6

VURTUX
Cl
-0.93
0.76
2.09
-0.08
0.19
0.08
172.4
87.8

LENDAJ
Cl
-0.68
0.84
2.13
-0.02
0.11
0.14
173.1
89.4

WEYMES
Cl
-0.74
0.80
2.41
-0.00
0.14
0.16
176.9
89.8

SIRTOC
Cl
0.70
0.90
2.98
0.10
-0.04
0.24
177.0
92.7

ZUYWOF
Cl
-1.21
0.89
0.83
-0.29
0.33
-0.01
173.0
82.2

SAHKER
Cl
-1.14
0.79
1.37
-0.17
0.21
0.09
172.7
85.5

ZOLWAY
Cl
-0.69
0.89
1.65
-0.13
0.15
0.02
175.9
86.3

SEYFOR
Cl
-0.84
0.85
1.83
-0.08
0.12
0.15
176.8
87.9

COXDUO
Cl
-0.65
0.89
2.10
-0.03
0.16
0.12
176.1
89.3

CITHAO
Cl
-0.79
0.82
2.46
-0.01
0.07
0.16
175.5
89.8

ZOLWAY
Cl
-0.76
0.82
1.71
-0.13
0.22
0.05
174.9
86.5

RIHNIF
Cl
-0.85
0.90
1.20
-0.22
0.26
0.00
177.8
84.1

ZOLWAY
Cl
-0.74
0.84
1.58
-0.14
0.19
0.05
174.0
86.2

TERGOM
Cl
-1.27
0.78
2.17
-0.15
0.21
0.03
176.2
86.2

TERGOM
Cl
-1.24
0.79
2.04
-0.19
0.21
-0.01
176.3
85.1

KUHCAR
F
-0.44
0.81
2.50
-0.19
0.31
-0.06
172.6
85.1

SOKROZ
I
-2.68
0.89
0.89
-0.33
0.25
-0.03
172.5
81.1

KUCYEM
I
-2.72
0.81
1.00
-0.30
0.41
-0.05
170.5
82.1

ZAVHOT
I
-2.17
0.89
1.14
-0.25
0.49
-0.05
177.1
83.1

PUVLAT
I
-2.02
0.90
1.53
-0.17
0.20
0.02
178.4
85.4

PUVLAT
I
-1.85
0.89
1.62
-0.12
0.16
0.04
177.0
86.7

KASYEI
N
-0.54
0.88
1.61
-0.22
0.25
0.10
176.7
84.0

VIHCEU
N
-0.51
0.88
1.67
-0.21
0.26
0.10
176.0
84.4

MSYNMA
N
-0.58
0.75
1.67
-0.18
0.22
0.20
170.0
85.1

KICXAV
N
-0.50
0.87
1.71
-0.21
0.27
0.10
175.7
84.3

POKXOC
N
-0.29
0.93
2.06
-0.12
0.22
0.12
175.9
86.8

FOGTIE
N
-0.34
0.86
2.14
-0.17
0.22
0.03
176.2
85.6

YELMIL
N
-0.55
0.76
2.41
-0.10
0.18
0.12
174.5
87.3

HIGWAV
N
-0.79
0.69
2.50
-0.14
0.20
0.09
171.7
86.5

VUJXUT
N
-0.56
0.77
2.54
-0.10
0.27
0.10
175.7
87.2

MESNAZ
N
0.26
0.95
2.74
0.06
0.07
0.30
179.0
91.6

VANCUI
N
0.54
0.82
2.84
0.12
-0.00
0.43
173.1
93.0

BEWXUW
N
-0.09
0.91
2.85
-0.05
0.11
0.09
176.8
88.7

DIWBEQ
N
-0.33
0.78
3.07
-0.01
0.08
0.14
175.9
89.6

LABLEF
N
0.13
0.89
3.29
0.03
0.02
0.19
176.7
90.8

VUJXUT
N
-0.31
0.87
2.31
-0.11
0.24
0.11
177.3
87.0

FEMDOQ
N
-0.23
0.86
2.80
-0.05
0.14
0.09
178.0
88.5

SOKMAG01
N
0.35
0.93
2.14
0.17
-0.01
0.36
176.3
94.5

MSYNMA
N
-0.49
0.83
2.81
-0.06
0.28
0.17
172.7
88.5

SOKMAG01
N
0.50
0.85
2.07
0.18
0.00
0.36
174.0
94.8

SOKMAG01
N
0.40
0.88
2.19
0.16
0.00
0.35
175.2
94.2

SOKMAG01
N
0.51
0.82
2.19
0.16
0.01
0.34
173.6
94.4

BOVGIC
N
-0.52
0.94
1.66
-0.17
0.33
0.15
178.2
85.5

POTREV
O
-0.41
0.88
1.95
-0.22
0.30
-0.01
175.3
84.1

JUQTEU
O
-0.44
0.84
2.06
-0.20
0.36
0.04
173.9
84.8

LETLAX
O
0.49
0.85
2.07
0.18
0.07
0.30
171.8
94.8

TOGVIU
O
-0.64
0.77
2.09
-0.20
0.31
0.01
171.4
84.9

SIBGEP
O
-0.33
0.90
2.09
-0.14
0.26
0.07
176.3
86.2

TILLAB
O
-0.35
0.86
2.09
-0.16
0.20
0.08
174.9
85.8

YAWHOT
O
-0.32
0.87
2.16
-0.14
0.25
0.08
173.9
86.1

JERYUA
O
-0.45
0.80
2.20
-0.17
0.34
0.01
173.4
85.4

NETPEH
O
-0.79
0.75
2.21
-0.19
0.39
0.02
176.3
85.0

NAKXOM
O
-0.53
0.81
2.22
-0.16
0.27
0.06
169.7
85.9

TVSNCA
O
0.44
0.81
2.22
0.14
0.03
0.35
173.4
93.8

POTREV01
O
-1.13
0.70
2.23
-0.27
0.35
-0.03
173.0
83.2

SENNOO
O
0.24
0.89
2.27
0.13
0.08
0.25
175.1
93.5

VEPBIB
O
-0.31
0.82
2.28
-0.13
0.26
0.07
175.2
86.4

HIQDEQ
O
-0.31
0.83
2.29
-0.16
0.27
0.02
174.8
85.7

SAZBAW
O
-0.35
0.80
2.35
-0.13
0.29
0.05
172.3
86.4

DOZCIE
O
-0.39
0.79
2.36
-0.12
0.24
0.07
170.8
86.8

DOYYOF
O
-0.22
0.91
2.46
-0.13
0.20
0.02
175.9
86.7

KAPGIR
O
-0.45
0.83
2.46
-0.13
0.26
0.03
178.0
86.7

PIHKAS
O
0.79
0.75
2.47
0.18
0.02
0.23
178.5
94.6

KUJROW
O
-0.43
0.79
2.53
-0.10
0.18
0.05
175.1
87.3

SAZSIV
O
-0.32
0.76
2.53
-0.10
0.23
0.06
174.0
87.1

HABKAW
O
0.89
0.71
2.53
0.21
-0.07
0.41
173.5
95.8

BIBHUP
O
0.25
0.83
2.54
0.08
0.07
0.20
174.2
92.0

GODFOU
O
-0.36
0.85
2.57
-0.14
0.28
0.01
172.4
86.2

TMSNAC
O
-0.30
0.83
2.59
-0.09
0.25
0.06
171.6
87.5

TMSNFA
O
-0.25
0.87
2.59
-0.10
0.31
0.04
174.9
87.3

VATKEG
O
0.23
0.93
2.69
0.04
0.11
0.19
177.0
91.1

GAVNIA01
O
0.25
0.90
2.70
0.05
0.10
0.19
174.3
91.2

SOGWAM
O
-0.26
0.87
2.71
-0.08
0.25
0.06
174.8
87.9

JORWES
O
-0.26
0.81
2.71
-0.12
0.30
0.03
174.1
86.7

TPPOSN
O
0.36
0.81
2.72
0.10
0.08
0.15
174.2
92.4

TACXEA
O
0.24
0.99
2.74
0.01
0.15
0.16
180.0
90.4

GAVNIA
O
-0.26
0.89
2.77
-0.05
0.22
0.09
174.0
88.8

RESGIF
O
-0.10
0.92
2.79
-0.07
0.16
0.05
177.0
88.0

KIMFIV
O
0.31
0.92
2.80
0.01
0.16
0.19
178.6
90.3

BIBHOJ
O
0.73
0.64
2.80
0.08
0.06
0.19
172.7
92.0

HXTPSN
O
-0.13
0.90
2.81
-0.06
0.12
0.06
177.3
88.2

FUVPOB
O
0.60
0.79
2.82
0.11
0.02
0.25
176.0
93.0

HIYBAS
O
-0.24
0.83
2.83
-0.07
0.19
0.05
172.4
88.1

HIYBEW
O
-0.47
0.72
2.86
-0.11
0.22
0.05
172.3
87.0

SOHJOO
O
-1.48
0.60
2.87
-0.17
0.25
0.02
175.3
86.2

NTPOSN
O
-0.38
0.84
2.93
-0.06
0.09
0.10
171.4
88.5

VEBTEB
O
-0.15
0.87
2.93
-0.01
0.10
0.13
174.7
89.6

DOKDOW01
O
0.23
0.81
2.99
0.02
0.12
0.11
171.1
90.6

KEFDOO
O
-0.59
0.74
2.99
-0.10
0.29
0.06
169.6
87.3

VEBXOP
O
-0.72
0.66
2.99
-0.10
0.23
0.06
174.8
87.3

MSNSEL
O
-0.21
0.92
2.99
-0.05
0.09
0.09
179.3
88.8

DOKDOW
O
0.24
0.80
3.00
0.01
0.12
0.11
171.6
90.3

BUBROF
O
-0.10
0.96
3.01
-0.01
0.19
0.16
178.5
89.6

BUBROF10
O
-0.10
0.96
3.01
-0.01
0.19
0.16
178.5
89.6

SISBEB
O
-0.45
0.75
3.02
-0.07
0.18
0.05
175.9
88.3

LEYFEA
O
-0.17
0.91
3.04
-0.01
0.15
0.09
175.9
89.7

JEHSUK
O
0.08
0.94
3.05
0.02
0.08
0.06
176.6
90.4

NIVXIZ
O
-0.19
0.93
3.05
-0.00
0.15
0.12
178.3
89.8

JISKEB
O
0.15
0.86
3.06
0.01
0.11
0.10
176.6
90.3

KUTRAS
O
0.09
0.88
3.06
0.02
0.08
0.09
175.9
90.5

LEYFAW
O
0.15
0.92
3.10
0.01
0.09
0.12
177.3
90.2

ZIJNUB
O
-0.38
0.78
3.11
-0.01
0.13
0.12
171.1
89.7

YUDXOK
O
0.51
0.77
3.14
0.06
0.04
0.20
176.5
91.5

CIZSAF
O
0.67
0.64
3.14
0.09
0.05
0.21
173.5
92.3

TAGPIA
O
0.35
0.84
3.15
0.02
0.12
0.17
173.2
90.4

ZIJNEL
O
0.14
0.86
3.15
0.01
0.07
0.07
174.4
90.4

TIQBUQ
O
0.27
0.76
3.16
0.04
0.08
0.12
175.1
90.9

TADROF
O
0.09
0.93
3.18
0.01
0.07
0.06
177.1
90.2

PEOPSN10
O
0.59
0.72
3.20
0.04
0.08
0.10
177.6
91.0

SIRTIW
O
0.18
0.93
3.21
0.01
0.09
0.07
179.8
90.3

DOYYIZ
O
-0.28
0.77
3.21
-0.03
0.24
0.06
173.8
89.2

ZUNZIR
O
0.14
0.92
3.23
0.01
0.08
0.07
177.9
90.3

ZIJNIP
O
-0.19
0.90
3.25
-0.01
0.10
0.06
177.1
89.7

POQXIC
O
-0.47
0.82
3.30
-0.01
0.14
0.09
175.3
89.7

NSNASO
O
0.27
0.83
3.37
0.00
0.04
0.13
175.6
90.2

TMSNMX
O
0.40
0.75
3.37
0.02
0.06
0.12
172.4
90.7

SUSFER
O
-0.70
0.81
3.76
-0.04
0.28
-0.01
173.3
88.7

DUNDEV
O
-0.89
0.65
4.01
-0.01
0.13
0.05
176.6
89.6

YAWHOT
O
0.32
0.87
2.16
0.14
0.08
0.25
173.9
93.8

PIYVIC
O
-0.10
0.92
3.17
-0.00
0.09
0.08
177.5
90.0

GODFOU
O
0.39
0.81
2.73
0.13
-0.01
0.28
171.1
93.4

GODFOU
O
-0.61
0.84
1.82
-0.24
0.39
0.01
176.4
83.6

PIYVIC
O
0.11
0.91
3.23
0.00
0.09
0.10
178.2
90.1

NUYDEQ
O
-1.08
0.91
1.52
-0.29
0.60
-0.02
174.9
82.0

HXTPSN
O
0.13
0.90
2.81
0.06
0.06
0.12
177.3
91.8

NOZQEY
O
-0.46
0.67
3.37
-0.03
0.14
0.09
174.5
89.2

PELZUB
O
0.20
0.84
3.31
0.00
0.11
0.11
178.1
90.0

ZUNZEN
O
0.72
0.60
3.88
0.00
0.14
0.14
174.8
89.7

TMSNCM
O
0.44
0.88
1.99
0.20
0.03
0.37
175.0
95.3

TMSNMX
O
-0.40
0.75
3.37
-0.02
0.12
0.06
172.4
89.6

JISKEB01
O
0.10
0.89
3.13
0.00
0.11
0.11
177.6
90.0

FOBGUY
O
0.15
0.92
2.98
0.00
0.12
0.12
176.1
90.0

FOBGOS
O
0.15
0.88
3.19
0.00
0.07
0.07
174.2
90.0

TMSNCM
O
0.36
0.97
1.76
0.25
0.00
0.34
178.1
96.6

YEDXEK
O
0.34
0.95
1.90
0.20
-0.00
0.30
179.1
95.5

DOYYOF
O
0.73
0.87
1.99
0.22
0.01
0.50
176.9
95.7

LETLAX
O
-0.49
0.85
2.07
-0.18
0.30
0.07
171.8
85.2

JERYUA
O
0.45
0.80
2.20
0.17
0.01
0.34
173.4
94.4

NAKXOM
O
0.53
0.81
2.22
0.16
0.06
0.27
169.7
94.2

TVSNCA
O
-0.44
0.81
2.22
-0.14
0.35
0.03
173.4
86.1

SENNOO
O
-0.24
0.89
2.27
-0.13
0.25
0.08
175.1
86.5

GODFOU
O
0.63
0.76
2.27
0.20
-0.01
0.35
172.8
95.0

VEPBIB
O
0.31
0.82
2.28
0.13
0.07
0.26
175.2
93.5

SAZBAW
O
0.35
0.80
2.35
0.13
0.05
0.29
172.3
93.4

DOZCIE
O
0.39
0.79
2.36
0.12
0.07
0.24
170.8
93.1

TITFIL
O
-0.42
0.85
2.41
-0.18
0.28
-0.04
174.7
85.2

PIHKAS
O
-0.79
0.75
2.47
-0.18
0.23
0.02
178.5
85.4

SAZSIV
O
0.32
0.76
2.53
0.10
0.06
0.23
174.0
92.6

HABKAW
O
-0.89
0.71
2.53
-0.21
0.41
-0.07
173.5
84.6

BIBHUP
O
-0.25
0.83
2.54
-0.08
0.20
0.07
174.2
87.8

TMSNAC
O
0.30
0.83
2.59
0.09
0.06
0.25
171.6
92.4

TMSNFA
O
0.25
0.87
2.59
0.10
0.04
0.31
174.9
92.6

VATKEG
O
-0.23
0.93
2.69
-0.04
0.19
0.11
177.0
89.0

GAVNIA01
O
-0.25
0.90
2.70
-0.05
0.19
0.10
174.3
88.7

SOGWAM
O
0.26
0.87
2.71
0.08
0.06
0.25
174.8
92.1

JORWES
O
0.26
0.81
2.71
0.12
0.03
0.30
174.1
93.2

KIMFIV
O
-0.31
0.92
2.80
-0.01
0.19
0.16
178.6
89.7

BIBHOJ
O
-0.73
0.64
2.80
-0.08
0.19
0.06
172.7
87.5

FUVPOB
O
-0.60
0.79
2.82
-0.11
0.25
0.02
176.0
87.2

VEBTEB
O
0.15
0.87
2.93
0.01
0.13
0.10
174.7
90.4

PELZUB
O
0.13
0.92
2.96
0.02
0.10
0.10
176.2
90.6

KEFDOO
O
0.59
0.74
2.99
0.10
0.06
0.29
169.6
92.7

VEBXOP
O
0.72
0.66
2.99
0.10
0.06
0.23
174.8
92.5

BUBROF
O
0.10
0.96
3.01
0.01
0.16
0.19
178.5
90.4

BUBROF10
O
0.10
0.96
3.01
0.01
0.16
0.19
178.5
90.4

SISBEB
O
0.45
0.75
3.02
0.07
0.05
0.18
175.9
91.5

LEYFEA
O
0.17
0.91
3.04
0.01
0.09
0.15
175.9
90.4

JEHSUK
O
-0.08
0.94
3.05
-0.02
0.06
0.08
176.6
89.6

JISKEB
O
-0.15
0.86
3.06
-0.01
0.10
0.11
176.6
89.7

KUTRAS
O
-0.09
0.88
3.06
-0.02
0.09
0.08
175.9
89.4

LEYFAW
O
-0.15
0.92
3.10
-0.01
0.12
0.09
177.3
89.8

ZIJNUB
O
0.38
0.78
3.11
0.01
0.12
0.13
171.1
90.5

YUDXOK
O
-0.51
0.77
3.14
-0.06
0.20
0.04
176.5
88.5

CIZSAF
O
-0.67
0.64
3.14
-0.09
0.21
0.05
173.5
87.5

ZIJNEL
O
-0.14
0.86
3.15
-0.01
0.07
0.07
174.4
89.6

TADROF
O
-0.09
0.93
3.18
-0.01
0.06
0.07
177.1
89.9

PEOPSN10
O
-0.59
0.72
3.20
-0.04
0.10
0.08
177.6
89.0

SIRTIW
O
-0.18
0.93
3.21
-0.01
0.07
0.09
179.8
89.7

DOYYIZ
O
0.28
0.77
3.21
0.03
0.06
0.24
173.8
90.6

ZIJNIP
O
0.19
0.90
3.25
0.01
0.06
0.10
177.1
90.4

POQXIC
O
0.47
0.82
3.30
0.01
0.09
0.14
175.3
90.4

MSNSEL
O
-0.10
0.91
3.31
-0.00
0.14
0.12
177.8
89.9

SUSFER
O
0.70
0.81
3.76
0.04
-0.01
0.28
173.3
91.5

DUNDEV
O
0.89
0.65
4.01
0.01
0.05
0.13
176.6
90.6

PIYVIC
O
0.09
0.95
3.02
0.00
0.13
0.09
177.8
90.0

NIVXIZ
O
0.19
0.93
3.05
0.00
0.12
0.15
178.3
90.1

POTREV
O
0.41
0.88
1.95
0.22
-0.01
0.30
175.3
95.8

JUQTEU
O
0.44
0.84
2.06
0.20
0.04
0.36
173.9
95.1

TOGVIU
O
0.64
0.77
2.09
0.20
0.01
0.31
171.4
95.2

SIBGEP
O
0.33
0.90
2.09
0.14
0.07
0.26
176.3
93.8

TILLAB
O
0.35
0.86
2.09
0.16
0.08
0.20
174.9
94.3

POTREV01
O
1.13
0.70
2.23
0.27
-0.03
0.35
173.0
96.8

YUDXOK
O
0.39
0.85
2.37
0.18
-0.03
0.27
172.1
94.8

DOYYOF
O
0.22
0.91
2.46
0.13
0.02
0.20
175.9
93.3

KAPGIR
O
0.45
0.83
2.46
0.13
0.03
0.26
178.0
93.3

TMSNCM
O
-0.34
0.85
2.58
-0.11
0.15
0.02
174.6
87.1

TPPOSN
O
-0.36
0.81
2.72
-0.10
0.15
0.08
174.2
87.5

PIYVIC
O
0.12
0.96
2.76
0.02
0.13
0.07
178.6
90.6

GAVNIA
O
0.26
0.89
2.77
0.05
0.09
0.22
174.0
91.2

RESGIF
O
0.10
0.92
2.79
0.07
0.05
0.16
177.0
91.9

YAMFUN
O
0.39
0.78
2.79
0.08
0.05
0.26
170.4
91.9

SOHJOO
O
1.48
0.60
2.87
0.17
0.02
0.25
175.3
94.3

DOKDOW01
O
-0.23
0.81
2.99
-0.02
0.11
0.12
171.1
89.3

DOKDOW
O
-0.24
0.80
3.00
-0.01
0.11
0.12
171.6
89.6

JISKEB
O
0.33
0.81
3.04
0.04
0.12
0.11
178.5
91.0

KUJROW
O
-0.56
0.78
3.08
-0.08
0.16
0.08
174.9
87.7

TAGPIA
O
-0.35
0.84
3.15
-0.02
0.17
0.12
173.2
89.5

TIQBUQ
O
-0.27
0.76
3.16
-0.04
0.12
0.08
175.1
89.0

ZUNZIR
O
-0.14
0.92
3.23
-0.01
0.07
0.08
177.9
89.6

PELZUB
O
-0.13
0.92
3.31
-0.02
0.10
0.10
176.2
89.4

MSNSEL
O
0.10
0.91
3.31
0.00
0.12
0.14
177.8
90.1

NOZQEY
O
0.46
0.67
3.37
0.03
0.09
0.14
174.5
90.5

TACXEA
O
-0.24
0.99
2.74
-0.01
0.16
0.15
180.0
89.6

DOYYOF
O
-0.73
0.87
1.99
-0.22
0.50
0.01
176.9
84.2

YUDXOK
O
-0.39
0.85
2.37
-0.18
0.27
-0.03
172.1
85.2

TITFIL
O
0.42
0.85
2.41
0.18
-0.04
0.28
174.7
94.9

GODFOU
O
0.36
0.85
2.57
0.14
0.01
0.28
172.4
93.7

HIYBEW
O
0.48
0.71
2.62
0.13
0.05
0.21
170.9
93.4

PIYVIC
O
-0.12
0.96
2.76
-0.02
0.07
0.13
178.6
89.4

HIYBAS
O
0.24
0.83
2.83
0.07
0.05
0.19
172.4
91.8

NTPOSN
O
0.38
0.84
2.93
0.06
0.10
0.09
171.4
91.5

MSNSEL
O
0.21
0.92
2.99
0.05
0.09
0.09
179.3
91.2

JISKEB
O
-0.33
0.81
3.04
-0.04
0.11
0.12
178.5
88.9

NSNASO
O
-0.27
0.83
3.37
-0.00
0.13
0.04
175.6
89.7

YAMFUN
O
-0.39
0.78
2.79
-0.08
0.26
0.05
170.4
87.9

PELZUB
O
0.05
0.96
2.96
0.00
0.10
0.10
178.6
90.0

TMSNCM
O
0.34
0.85
2.58
0.11
0.02
0.15
174.6
92.8

NUYDEQ
O
1.08
0.91
1.52
0.29
-0.02
0.60
174.9
98.0

TMSNCM
O
-0.36
0.97
1.76
-0.25
0.34
0.00
178.1
83.4

YEDXEK
O
-0.34
0.95
1.90
-0.20
0.30
-0.00
179.1
84.5

TMSNCM
O
-0.44
0.88
1.99
-0.20
0.37
0.03
175.0
84.7

YAWHOT
O
-0.63
0.84
2.07
-0.19
0.38
0.03
172.2
84.8

NETPEH
O
0.79
0.75
2.21
0.19
0.02
0.39
176.3
94.9

GODFOU
O
-0.63
0.76
2.27
-0.20
0.35
-0.01
172.8
84.7

HIQDEQ
O
0.31
0.83
2.29
0.16
0.02
0.27
174.8
94.2

HIYBEW
O
-0.48
0.71
2.62
-0.13
0.21
0.05
170.9
86.5

FUVPOB
O
0.28
0.84
2.67
0.10
0.03
0.25
176.6
92.7

POQXAU
O
-0.16
0.93
2.85
-0.04
0.14
0.10
176.8
88.9

POQXEY
O
0.22
0.85
2.96
0.03
0.09
0.10
177.8
90.9

POQXOI
O
0.46
0.76
2.97
0.04
0.10
0.11
174.4
91.2

HIQDIU
O
-0.28
0.81
3.02
-0.09
0.23
0.00
172.8
87.7

HIQDOA
O
-0.20
0.84
3.35
-0.04
0.12
0.03
175.1
89.1

HIYBEW
O
0.42
0.74
2.59
0.12
0.05
0.26
169.9
93.0

FUVPOB
O
-0.28
0.84
2.67
-0.10
0.25
0.03
176.6
87.3

POQXAU
O
0.16
0.93
2.85
0.04
0.10
0.14
176.8
91.1

POQXEY
O
-0.22
0.85
2.96
-0.03
0.10
0.09
177.8
89.2

POQXOI
O
-0.46
0.76
2.97
-0.04
0.11
0.10
174.4
89.0

PIYVIC
O
-0.09
0.95
3.23
-0.00
0.09
0.13
177.8
90.0

KUJROW
O
0.43
0.79
2.53
0.10
0.05
0.18
175.1
92.6

HIYBEW
O
-0.42
0.74
2.59
-0.12
0.26
0.05
169.9
86.7

GODFOU
O
-0.39
0.81
2.73
-0.13
0.28
-0.01
171.1
86.5

HIYBEW
O
0.47
0.72
2.86
0.11
0.05
0.22
172.3
92.7

PIYVIC
O
-0.11
0.91
3.02
-0.00
0.10
0.09
178.2
89.9

GODFOU
O
0.61
0.84
1.82
0.24
0.01
0.39
176.4
96.2

YAWHOT
O
0.63
0.84
2.07
0.19
0.03
0.38
172.2
95.2

HIQDIU
O
0.28
0.81
3.02
0.09
0.00
0.23
172.8
92.1

KUJROW
O
0.56
0.78
3.08
0.08
0.08
0.16
174.9
92.5

PIYVIC
O
0.10
0.92
3.17
0.00
0.08
0.09
177.5
90.0

HIQDOA
O
0.20
0.84
3.35
0.04
0.03
0.12
175.1
90.8

JAQHOY
S
-1.35
0.90
1.12
-0.24
0.32
0.13
174.7
83.6

DUMWIR
S
-1.21
0.82
1.60
-0.13
0.19
0.16
171.2
86.5

COBCAX
S
-1.12
0.86
1.97
-0.04
0.13
0.26
172.6
88.9

POQWOH
S
-1.59
0.90
0.86
-0.28
0.46
0.11
173.9
82.6

POQWUN
S
-1.08
0.86
1.73
-0.11
0.23
0.16
173.6
87.0

POQWUN
S
-1.35
0.86
1.36
-0.20
0.29
0.14
173.8
84.7

HAPLUF
*CL
-1.09
0.84
1.88
-0.12
0.28
0.07
177.5
86.9

FUSZIC
*N
-2.44
0.79
0.92
-0.44
0.45
0.09
173.4
78.5

RABTOD
*N
-1.32
1.01
0.80
-0.38
0.73
0.02
178.4
79.7

MSNPHI
*N
-1.43
0.91
0.90
-0.38
0.77
0.04
177.4
79.8

SOXDAK
*N
-1.32
0.99
0.87
-0.36
0.75
0.03
177.9
80.2

ZIPNAN
*N
-1.11
0.93
1.26
-0.35
0.53
0.01
177.8
80.4

TMSNTZ10
*N
-1.17
0.90
1.03
-0.32
0.68
0.08
174.4
81.4

ZIPMUG
*N
-0.75
0.87
1.25
-0.30
0.43
0.03
177.0
81.7

ICTPSN
*N
-1.25
0.90
1.25
-0.31
0.68
-0.01
173.2
81.8

SOXDEO
*N
-1.19
0.85
1.40
-0.29
0.60
0.06
174.7
82.2

MSNFMS10
*N
-1.01
0.85
1.29
-0.25
0.45
0.21
174.8
83.2

CAJKED
*N
-0.83
0.89
1.18
-0.30
0.46
0.06
175.9
82.0

CAJKED
*N
-0.80
0.88
1.22
-0.29
0.46
0.05
174.2
82.1

TANSAC
*O
-0.80
0.87
1.54
-0.29
0.53
-0.01
172.9
82.2

ZEBLUN
*O
-1.55
0.78
1.56
-0.30
0.74
-0.03
173.7
82.3

KUJROW
*O
-0.66
0.88
2.10
-0.24
0.30
0.01
177.2
83.4

KUJROW
*O
-0.48
0.86
2.26
-0.15
0.34
0.03
174.6
86.0

TMCXOT
*O
-0.53
0.80
2.74
-0.09
0.34
0.05
174.9
87.8

TMCXOT
*O
0.53
0.80
2.74
0.09
0.05
0.34
174.9
92.4

KUJROW
*O
0.48
0.86
2.26
0.15
0.03
0.34
174.6
93.9

KUJROW
*O
0.66
0.88
2.10
0.24
0.01
0.30
177.2
96.6

ZEBLOH
*O
0.87
0.91
1.55
0.28
-0.03
0.54
178.1
97.4

YICPEF
*O
-1.25
0.70
1.81
-0.30
0.68
-0.05
171.3
81.9

YICPEF
*O
1.25
0.70
1.81
0.30
-0.05
0.68
171.3
97.6

TANSAC
*O
0.80
0.87
1.54
0.29
-0.01
0.53
172.9
97.8

ZEBLUN
*O
1.55
0.78
1.56
0.30
-0.03
0.74
173.7
97.8

RASNII

1.65
0.87
1.10
0.40
-0.05
0.87
174.6
100.4

ZUKVOQ
*O
-1.43
1.01
0.91
-0.43
0.74
-0.11
178.1
78.4

ZUKVOQ
*O
1.43
1.01
0.91
0.43
-0.11
0.74
178.1
101.7

* Non bonded to Sn according to the CSD.

Table S4.  Trigonal bipyramid symmetry measure, structural data and CSD refcodes for compounds of the type [M(AA)2X]+ (AA = bipy, phen, dppe) that correspond to the Cs distortion mode (7).  1 is the Neq-M-Neq bond angle, 2 is the small and  the large  X-M-Neq bond angle

Refcode
AA
M
X

1
2


S(TBP)

ACPCUB
bipy
Cu
O
156.4
111.0
92.3
79.4
0.37
3.80

BABTIH
bipy
Cu
Cl
136.6
109.3
114.0
80.2
0.67
1.68

BAHZIT
bipy
Cu
N
137.9
104.5
117.6
79.9
0.61
1.31

BEWTUS
bipy
Cu
O
123.7
120.6
115.6
82.3
0.61
2.18

BOPZUB
bipy
Cu
C
138.1
95.4
126.5
79.4
0.55
1.66

BPACUS
bipy
Cu
O
143.6
111.3
104.9
80.3
0.59
2.04

BPFMCU
bipy
Cu
O
145.6
113.2
101.0
79.6
0.51
2.07

BPYCUA
bipy
Cu
C
137.1
96.5
126.4
79.7
0.62
2.27

BPYCUA01
bipy
Cu
C
137.0
96.6
126.4
79.4
0.63
2.30

BPYCUB
bipy
Cu
C
127.8
108.8
123.4
79.9
0.78
1.25

BPYCUC
bipy
Cu
C
133.4
115.5
111.1
80.1
0.70
1.41

BPYRCV
bipy
Cu
Br
128.6
106.7
124.7
80.3
0.81
1.80

BUXCAY
bipy
Cu
N
128.0
121.9
110.1
79.9
0.82
0.88

CAMFEB
bipy
Cu
N
131.4
110.1
118.5
79.6
0.73
0.97

CAMFEB
bipy
Cu
N
134.8
112.5
112.6
79.7
0.64
1.07

CAMFEB01
bipy
Cu
N
130.7
109.6
119.7
79.2
0.73
1.04

CAMFEB01
bipy
Cu
N
134.9
113.1
111.9
80.1
0.64
0.97

CAMFEB02
bipy
Cu
N
132.6
109.1
118.2
80.0
0.70
0.98

CAMFEB02
bipy
Cu
N
135.4
112.8
111.7
81.1
0.64
1.01

DAWJIU
bipy
Cu
C
120.5
123.8
115.7
79.9
0.86
1.00

DONGIW
bipy
Cu
C
135.6
116.0
108.4
80.4
0.59
1.70

GAGHAX
bipy
Cu
O
138.1
96.7
125.0
80.0
0.57
1.66

GICZUN
bipy
Cu
N
123.5
119.3
117.2
80.0
0.88
0.65

HAWMEX
bipy
Cu
O
149.9
108.0
101.4
82.8
0.45
2.83

HICJIM
bipy
Cu
O
149.0
111.3
99.6
79.6
0.46
2.58

HIRHAR
bipy
Cu
Br
126.0
127.4
106.5
80.9
0.81
1.80

IBIPCI
bipy
Cu
I
124.3
113.7
121.9
82.1
0.86
2.03

JIGTUO
bipy
Cu
O
152.2
120.0
87.7
81.1
0.37
4.32

KOYTEX
bipy
Cu
N
133.2
105.2
121.6
79.5
0.68
1.13

NIDSIC
bipy
Cu
N
141.7
103.8
114.5
79.2
0.50
1.38

OHBPCU
bipy
Cu
O
154.2
88.1
117.6
78.1
0.32
3.54

PCXBPC
bipy
Cu
O
139.0
108.6
112.5
80.4
0.63
1.30

PUPWUS
bipy
Cu
Cl
131.7
107.1
121.1
79.7
0.72
1.50

RADFUX
bipy
Cu
O
124.0
139.0
97.0
81.9
0.55
1.80

RIWCAB
bipy
Cu
N
137.1
106.8
116.0
79.8
0.64
1.36

SAVQEL
bipy
Cu
N
126.3
115.8
117.9
79.8
0.80
0.65

TOTYEG
bipy
Cu
O
152.2
111.4
96.4
79.8
0.38
2.79

VICNIE
bipy
Cu
O
148.4
104.9
106.3
79.6
0.46
2.21

VOLCII
bipy
Cu
N
135.0
105.5
119.4
79.5
0.65
1.27

VULZEH
bipy
Cu
Cl
133.9
106.2
119.8
79.9
0.63
1.40

VULZEH
bipy
Cu
Cl
136.2
102.7
121.1
80.0
0.62
1.69

ZUWNIO
bipy
Cu
O
139.3
98.2
122.3
79.7
0.62
1.98

NIHCIQ
phen
Cu
Cl
138.7
93.4
127.9
80.5
0.56
2.47

VITTOH
phen
Cu
I
127.4
117.2
115.4
80.5
0.86
2.28

YUYBOJ
phen
Cu
N
128.0
116.2
115.8
80.7
0.74
0.56

FUSSIV
phen
Cu
Cl
132.9
106.5
120.6
80.8
0.60
1.13

ZOZDEX
phen
Cu
N
126.6
120.1
113.2
80.7
0.79
0.64

POXLIX
phen
Cu
Br
125.7
124.3
110.0
81.2
0.86
1.36

GEXXEM
phen
Cu
Cl
135.7
105.0
119.2
81.1
0.66
1.50

NIHCEM
phen
Cu
Cl
131.6
114.1
114.4
80.6
0.73
1.05

WIRJUC
phen
Cu
N
133.6
110.7
115.7
80.7
0.69
0.88

VUPSII
phen
Cu
O
122.7
132.6
104.7
82.2
0.66
1.30

YISNET
phen
Cu
N
142.0
103.7
114.3
80.2
0.48
1.36

POXLUJ
phen
Cu
Br
133.4
121.5
105.1
81.1
0.71
1.82

YAPJEE
phen
Cu
N
149.4
93.2
117.4
80.5
0.38
2.52

CATTIA
phen
Cu
O
125.0
153.9
81.0
83.6
0.08
4.28

POXMAQ
phen
Cu
Br
157.3
96.8
105.9
80.5
0.22
5.15

NIHCOW
phen
Cu
Cl
157.7
96.4
105.9
80.1
0.19
5.08

JIMLAS
phen
Cu
O
158.2
99.2
102.5
80.6
0.31
3.35

BAYYUV10
phen
Cu
O
160.5
103.5
95.7
80.2
0.23
3.66

BAYYUV
phen
Cu
O
160.6
103.5
95.5
80.2
0.23
3.69

DOWFOK
dppe
Ru
C
130.4
118.5
111.1
83.4
0.90
0.91

JANPAP
dppe
Ru
Cl
147.4
119.1
93.1
82.8
0.43
3.61

Table S5.  Trigonal bipyramid symmetry measure, structural data and CSD refcodes for compounds of the type [M(AA)2X]+ (AA = bipy, phen, dppe) that correspond to the C2v distortion mode (8)

Refcode
AA
M
X




S(TBP)

ABPYCU
bipy
Cu
N
108.3
125.9
79.5
0.77
1.00

BEWTUS
bipy
Cu
O
120.6
119.7
82.3
0.61
2.18

BPACUT
bipy
Cu
O
129.8
115.1
81.4
0.75
0.77

BPBCUB
bipy
Cu
Br
99.4
130.3
79.8
0.69
2.37

BPYCUB
bipy
Cu
Cl
108.8
125.6
79.9
0.78
1.25

BPYRCV
bipy
Cu
Br
106.7
126.7
80.3
0.81
1.80

DAWJIU
bipy
Cu
Cl
123.8
118.1
79.9
0.86
1.00

GICZUN
bipy
Cu
N
119.3
120.3
80.0
0.88
0.65

IBIPCI
bipy
Cu
I
113.7
123.1
82.1
0.86
2.03

JIGTUO
bipy
Cu
O
154.9
102.5
82.7
0.04
2.10

OHBPCU
bipy
Cu
O
104.0
128.0
79.3
0.71
1.26

SAVQEL
bipy
Cu
N
115.8
122.1
79.8
0.80
0.65

SIJJIE
bipy
Cu
Cl
97.6
131.2
79.6
0.67
2.20

SIWCIK
bipy
Cu
O
110.6
124.7
80.9
0.82
0.83

TABPOB
bipy
Cu
O
102.8
128.6
80.1
0.83
1.32

TANTUX
bipy
Cu
O
99.8
130.1
79.8
0.81
1.72

TANTUX01
bipy
Cu
O
100.0
130.0
79.8
0.82
1.72

VOGRIS
bipy
Cu
N
104.4
127.8
79.9
0.77
1.08

VOGRIS01
bipy
Cu
N
104.6
127.7
79.9
0.78
1.10

APENCU
phen
Cu
O
139.6
110.2
83.0
0.52
1.02

APENCU01
phen
Cu
O
139.6
110.1
82.4
0.54
1.10

ZAVLEN
phen
Cu
Br
120.6
119.7
81.1
0.94
1.17

IPNCUS
phen
Cu
I
109.4
125.3
80.4
0.84
2.19

FUSSIV
phen
Cu
Cl
100.0
130.0
80.3
0.68
1.64

PENCUN
phen
Cu
C
98.7
130.7
80.3
0.70
1.34

POXLET
phen
Cu
Br
113.5
123.3
82.0
0.87
1.29

WEHXOW
phen
Cu
N
97.9
131.0
80.6
0.58
1.16

ZITWAA
phen
Cu
C
103.3
128.3
80.2
0.63
0.85

CLPLCU
phen
Cu
Cl
113.4
123.3
81.1
0.81
0.92

POXLOD
phen
Cu
Br
109.3
125.3
81.4
0.79
1.46

TEJXEL
phen
Cu
C
97.4
131.3
80.5
0.58
1.29

TEJXEL
phen
Cu
C
97.5
131.2
80.9
0.56
1.21

HACXOY
phen
Cu
C
103.9
128.0
80.0
0.64
0.90

CAFZUE
dppe
Re
Cl
93.7
133.1
79.7
0.66
2.43

CEFYIV
dppe
Pd
Cl
167.4
96.3
86.1
0.01
5.71

DOWFOK
dppe
Ru
C
111.3
124.3
83.4
0.79
1.08

DPERUB10
dppe
Ru
N
99.4
130.3
81.2
0.68
1.89

GIRPAY
dppe
Co
C
110.5
124.8
81.3
0.82
1.05

GIRPAY10
dppe
Co
C
110.6
124.8
81.3
0.83
1.04

HIRCUG
dppe
Mn
C
174.0
93.0
84.2
0.01
9.03

LAHHOR
dppe
Fe
N
123.3
118.4
85.1
0.89
0.99

LAHHOR01
dppe
Fe
N
122.8
118.6
85.2
0.90
0.96

NEKGOZ
dppe
Ru
S
92.7
132.9
82.5
0.65
2.90

NUYHOE
dppe
Ni
Cl
166.0
97.0
85.3
0.19
4.42

POGNII
dppe
Ru
Cl
94.8
132.6
79.9
0.71
2.29

PPECOT20
dppe
Co
Cl
175.4
92.2
82.2
0.09
5.75

RUHNEN
dppe
Fe
C
121.8
119.1
85.6
0.88
1.11

SECGAI
dppe
Rh
P
147.9
106.1
82.0
0.24
3.40

YECKEW
dppe
Tc
Cl
94.0
132.9
79.8
0.62
2.49

YEXZEG
dppe
Ru
Cl
94.9
132.6
79.8
0.69
2.34

ZIWKUL
dppe
Mo
C
169.6
84.8
80.2
0.13
9.16

Table S6.  Trigonal bipyramid symmetry measure, structural data and CSD refcodes for compounds of the type [M(terpy)XY] with approximate Cs symmetry (9a).  1 and 2 are the equatorial X-M-Y and N-M-X bond angles that differ by less than 20°,  is the N-M-Y bond angle.

M
X
Y
Refcode




S(TBP)

Cu
O
O
CEZNIE
79.5
83.9
96.4
179.3
5.35

Cu
N
O
JEHSIY
79.3
99.5
94.0
166.4
5.62

Cu
N
O
JEHSOE
79.9
96.6
97.3
166.1
5.14

Cu
N
N
KAZVEM
79.3
100.9
99.9
159.1
4.90

Ag
P
P
LEHNIV
65.7
121.8
103.2
134.7
6.10

Cu
N
Cl
LIFFUB
78.9
100.9
99.7
158.7
5.33

Cu
O
O
NATHAR
80.3
90.2
103.4
165.8
5.65

Cu
N
O
PIDYAC
79.4
99.4
97.9
161.8
4.97

Cu
Cl
Cl
RERPIN
79.3
103.2
95.2
161.6
5.91

Cu
O
Cl
REYSOD
79.6
98.3
98.7
162.5
5.75

Cu
O
Cl
REYSUJ
78.9
95.5
99.9
164.2
5.39

Cu
O
Cl
REYSUJ
79.4
95.4
100.4
163.7
5.31

Cu
Cl
Cl
RUVMEA
78.6
106.3
92.9
160.8
6.33

Cu
O
O
SAJKAP
79.8
91.7
94.5
173.5
6.04

Hg
Cl
Cl
SAVQOV
68.4
113.8
104.6
141.4
5.88

Ni
S
S
SIYVUR
78.2
128.2
125.0
106.8
2.37

Cu
O
O
SOFWOZ
80.7
79.2
96.5
175.6
6.01

Hg
O
O
VUBKEI
69.1
115.6
133.0
111.4
5.31

Cu
O
O
WAGPEZ
80.3
91.2
94.0
174.7
5.82

Zn
Cl
Cl
WAGPOJ
73.2
115.1
98.6
146.4
5.73

Zn
Cl
O
WIBVOS
76.2
97.7
97.7
164.6
7.32

Cu
Cl
Cl
BOLPAT
79.5
100.9
96.7
162.4
5.83

Cu
Cl
Cl
BOLPAT01
79.5
100.9
96.7
162.4
5.85

Cu
Cl
Cl
FECJEC
80.5
90.1
93.5
176.4
5.92

Cu
Br
Br
FOSXOA
80.4
91.4
94.7
173.9
6.82

Cu
F
F
JAFJEF
79.9
102.7
92.0
165.3
5.76

Cu
N
N
KUDHUM
80.1
83.7
91.7
173.8
5.26

Ag
P
P
LEHNIV
65.7
121.8
134.7
103.2
6.10

Cu
Cl
Cl
RERPIN
79.4
105.2
87.2
167.5
6.57

Cu
N
N
SAYNEL
79.4
99.1
96.9
163.6
5.94

Ni
S
S
SIYVUR
78.2
130.1
126.1
103.7
2.37

Cu
Cl
Cl
VESXEW
79.7
111.5
92.4
172.1
6.46

Hg
O
O
VUBKEI
69.1
111.9
111.4
133.0
5.31

Cu
Cl
Cl
WAGPID
79.8
95.5
97.9
170.6
6.55

Zn5
Cl
Cl
WIBVOS
75.1
115.6
117.6
140.8
4.33

Cu
O
O
YOPDAI
79.8
91.5
92.9
169.4
5.45

Cu
O
O
YOPDAI
80.2
101.6
94.9
169.4
5.52

Cu
Cl
Cl
ZZZKWM01
78.9
79.5
98.7
156.8
5.19

Table S7.  Trigonal bipyramid symmetry measure, structural data and CSD refcodes for compounds of the type [M(terpy)XY] with approximate C2v symmetry (9b and 9c).  1 and 2 are the equatorial  N-M-X bond angles,  is the X-M-Y bond angle.  Only structures in which 1 and 2 differ by less than 20° included.

M
X
Y
Refcode




S(TBP)

Cu
Br
Br
CAJVOY10
79.1
125.5
125.5
109.0
2.86

Co
N
N
CNTPCP
76.2
124.7
124.7
110.7
2.26

Cu
O
O
FUWWOJ
80.0
143.4
136.8
79.7
5.98

Cu
N
N
GEWLAV
79.5
131.0
131.0
98.1
2.87

Cu
N
N
GIFYAV
79.5
132.1
132.1
95.9
3.20

Cu
I
I
JIYWUJ
79.2
125.8
125.8
108.4
3.64

Ni
S
S
KULMEJ
78.2
112.4
112.4
135.1
1.96

Ni
S
S
SIYVUR
78.2
106.8
125.0
128.2
2.12

Ag
N
N
TEPDUN
68.7
140.0
148.9
70.7
14.29

Zn
Cl
Cl
TPYZNC03
74.5
121.5
121.5
117.1
2.40

Table S8.  Structural data, CSD refcodes and symmetry measures for compounds of the type [M(tripod)X].   is the difference between the largest and smallest Nt-M-Nt bond angles.  Bond distances in Ångstroms, bond angles in degrees.

M
X
Refcode

M-Np

S(TBP)
S(Td)

Zn
Cl1
AEZNPB
79.1
2.325
5.6
1.47
0.52

Cu
N1
AMECUA
84.9
2.042
0.0
0.24
2.21

Cu
N10
BDEACU10
84.2
2.055
29.5
1.09
2.69

Cu
N15
BDEACU10
84.4
2.044
24.6
0.94
2.58

Cu
N5
BDEACU10
84.5
2.061
27.2
1.09
2.73

Cu4
N20
BDEACU10
84.4
2.041
36.7
1.65
3.23

Cu1
Cl1
CTRENB
83.4
2.080
11.5
0.81
1.36

Cu1
N5
CUTATE10
84.1
2.032
16.6
0.60
2.50

Cu1
N5
CYTREB
83.8
2.058
12.7
0.51
2.79

Fe1
Br1
DAEAFE
81.3
2.205
0.0
1.32
0.69

Mn1
Br1
DAEAMN
80.7
2.190
0.0
1.34
0.68

Zn1
Br1
DAEAZN
82.6
2.195
0.0
1.09
0.86

Co1
N5
DAMYUL
82.0
2.194
2.2
0.43
1.83

Co1
Br1
DMAECO
81.0
2.152
0.0
1.45
0.64

Cu1
Br1
DMAECU
84.7
2.069
0.0
0.71
1.34

Ni1
Br1
DMAENI
84.2
2.104
0.0
0.92
1.14

W1
Cl1
GIWXOZ
80.5
2.179
0.6
1.74
0.60

W1
Sb1
GIWYAM
79.0
2.243
0.0
2.63
0.65

Mo1
N5
GIZVEQ
81.2
2.228
3.1
0.44
2.07

Cu1
N5
HAZTUX
83.6
2.062
19.5
0.70
2.54

Cu1
O18
HEQQID
84.6
2.031
61.6
5.72
7.12

Ti1
Cl1
HEWGOF
76.3
2.229
0.0
2.67
0.36

Cu2
N10
HIMQID
83.9
2.047
12.8
0.47
2.41

Cu1
N9
HIMQID
83.9
2.040
4.2
0.33
2.31

Cu1
O1
JIQPII
84.4
2.043
21.8
0.77
2.83

Ni2
Cl4
KIGXUT
83.8
2.090
9.3
0.76
1.41

Hg1
C14
LEVHEZ
74.4
2.266
17.2
3.39
1.71

Mo1
N4
LIDSOG
79.4
2.293
0.8
0.64
1.05

Cu1
O1
LIHZEH
86.3
1.990
1.2
0.35
3.29

Cu1
N1
LIHZOR
85.6
1.974
0.0
0.24
2.47

Ni1
N5
MTRENI10
84.7
2.043
14.5
0.45
2.64

Fe3
N15
NAYXEQ
77.3
2.186
2.4
0.85
1.34

Fe2
N10
NAYXEQ
77.8
2.193
4.7
0.83
1.45

Fe1
N5
NAYXEQ
78.8
2.204
16.6
0.99
1.91

Fe4
N20
NAYXEQ
77.8
2.178
8.1
0.93
1.60

Mo1
C16
NECYOJ
77.5
2.422
2.4
1.55
0.35

Mo1
C7
NECZAW
80.0
2.304
1.3
1.13
0.58

Mo1
O1
NECZEA
81.0
2.171
1.7
1.00
0.82

Mn1
O4
NIWTOC
80.1
2.037
13.2
0.93
1.93

Cu1
C1
PIHVOR
84.2
2.004
0.0
0.48
2.73

Cu1
C1
PIHVOR10
84.2
2.004
0.0
0.48
2.73

Cu1
N10
PIHVUX
86.4
1.990
2.5
0.32
3.65

Cu2
N20
PIHVUX
85.7
2.011
1.1
0.30
3.28

Cu1
N10
PIHVUX10
86.4
1.990
2.5
0.32
3.65

Cu2
N20
PIHVUX10
85.7
2.011
1.1
0.30
3.28

Mo2
Cl2
PIYHOU
80.7
2.182
3.2
1.68
0.64

Mo1
Cl1
PIYHOU
80.5
2.183
3.8
1.71
0.62

W1
O1
PUNCEG
80.4
2.195
3.9
0.71
1.02

W1
Cl1
RACVUM
81.1
2.182
0.0
1.59
0.65

Cu1
N3
ROGKON
83.8
2.050
36.7
2.19
3.83

Y1
Cl1
SADXUQ
72.5
2.588
0.0
3.60
0.32

Cu1
N4
SELXIQ
83.7
2.039
4.0
0.37
2.00

V1
N1
TEMTOU
83.1
2.149
0.0
0.54
1.19

V1
O1
TEMTUA
82.4
2.132
2.6
1.09
1.39

Fe1
C16
TEQQAH
81.6
1.991
3.6
0.50
2.17

Cu1
N5
TEQQEL
83.7
2.038
15.9
0.66
2.36

Ti1
N1
TOJXEV
77.2
2.338
9.8
1.05
1.03

Ti2
N1
TOJXEV
77.4
2.298
4.6
1.02
1.04

Cu1
C31
TRECUB10
83.0
2.076
10.2
0.50
2.09

Mn1
N5
TRENCM
76.1
2.413
16.6
1.63
1.07

Mn1
N5
TRENTM
77.2
2.343
26.8
1.72
1.34

Mo2
N11
TUFNUD
80.0
2.215
0.9
0.52
1.42

Mo1
N9
TUFNUD
79.8
2.253
2.5
0.58
1.23

Mo2
N11
TUFNUD01
80.0
2.215
0.9
0.52
1.42

Mo1
N9
TUFNUD01
79.8
2.253
2.5
0.58
1.23

Mo1
N9
TUFPEP
81.2
2.196
1.2
0.53
1.14

Mo2
N10
TUFPEP
81.0
2.184
4.6
0.60
1.11

Mo1
N9
TUFPEP01
81.2
2.196
1.2
0.53
1.14

Mo2
N10
TUFPEP01
81.0
2.184
4.6
0.60
1.11

Cu1
N5
TYTREN
83.9
2.047
11.5
0.39
2.32

Cu1
N2
VICXEK
83.1
2.057
6.4
0.44
2.03

Zn1
N1
VICXEK
83.2
2.046
7.2
0.42
2.06

V1
Cl1
VUDKEK
80.5
2.238
5.9
1.72
0.62

Zn1
Cl1
WIBTUW
80.8
2.265
4.3
1.28
0.67

Mo1
Cl1
YOMGUC
81.2
2.184
0.0
1.59
0.67

Zn1
Cl1
YUKJET
80.2
2.304
15.9
1.38
0.79

Zn2
Cl3
YUKJET
80.8
2.232
12.6
1.22
0.82

Cu1
N5
YURWOX
83.8
2.046
16.8
0.62
2.38

Ti1
N5
ZAZDIN
77.1
2.258
8.5
1.30
0.66

Cu1A
O1A
ZEQRES
85.0
2.056
11.6
0.30
2.58

Cu2
O2
ZEQRES
85.1
2.018
1.7
0.25
2.55

Mo1
P1
ZEQXIC
79.3
2.251
13.5
1.50
0.62

Hf1
N5
ZIDSUA
74.8
2.488
6.1
1.76
0.39

Ti1
O1
ZIDTAH
75.8
2.451
2.5
1.30
0.49

Zn1
N5
ZNTATE10
80.8
2.292
2.5
0.60
1.14

Cu1
N1
ZUVNOT
84.2
2.039
45.9
2.65
3.99

Table S9.  TBP symmetry measure for pentacoordinate MX4Y complexes along the reverse Berry distortion pathway and Td symmetry measure for their MX4 groups.  The Y atom is defined by the presence of two X-M-Y bond angles smaller than 90°.

M
Refcode (ref)
S(TBP)
S(Td)

Ta
BUNJUP10
1.71
5.82

Zr
CIKZIF
2.39
10.68

Ta
FAKPAI
2.83
7.06

Zr
HAQYED
3.43
3.26

Ta
HEDKUW
5.52
6.37

Re
JAWBEO
2.50
7.86

Y
JEBHAZ
1.88
8.35

Re
JILCUC
1.74
8.57

Zr
NOMKOP
2.85
6.10

Zr
NOVQAQ
2.40
7.75

Ta
NPYTAP10
2.30
12.61

Ta
PAVFEX
2.22
7.93

Zr
PAWXEQ
1.99
8.29

Ta
POQTOE
1.87
7.03

Ta
POQVEW
4.63
2.07

Y
RAXRUD
3.63
12.35

Ta
SAKDEN
1.18
7.35

Nb
SIMNAD
1.67
7.80

Nb
SIMNAD10
1.67
7.80

Ta
TESMEJ
2.77
4.66

Zr
TOMKAH
1.17
6.86

Zr
TOMKAH
1.18
7.03

Zr
VOZBIV
3.66
8.31

Ta
YUCPIV
2.30
5.54

V in NaVO3
[1]
3.75
4.90

V in NaVO3.1.9H2O
[2]
3.82
4.91

V in KVO3.H2O
[3]
3.35
5.12

Ru in NdRuSi2
[4]
6.47
0.82

[1]
K. Kato, E. Takayama, Acta Cryst 1984, 40, 102.

[2]
A. Bjoernberg, B. Hedman, Acta Chem. Scand., Ser. A 1977, 31, 579.

[3]
H. T. Evans, Z. Kristallogr. 1960, 114, 257.

[4]
K. Cenzual, R. E. Gladyshevskii, E. Parthe, Acta Cryst., Sect. C 1992, 48, 225.

Table S10.  TBP symmetry measure for M(ERn)H2Cp2 and MH(ERn)2Cp2 complexes  (M is a d0 transition metal ion, E is a main group element, Cp is  a 5 cyclopentadienido ligand with any substituents) in which the centroid of each Cp ligand is considered to occupy one vertex of the coordination polyhedron, and Td symmetry measure for the corresponding MH2Cp2 and ME2Cp2 groups. 

M
E
Refcode
S(TBP)
S(Td)

M(ERn)H2Cp2

Nb
Ge
SIJDIY
9.32
4.58


Nb
Sn
SIJFUM
6.95
5.21


Ta
H
TACPTH
6.47
5.39


Ta
H
TIVPIX
8.86
6.29


Nb
Si
YOTNAW
7.12
4.91


Ta
P
ZEQFEG
10.40
5.25

MH(ERn)2Cp2 


Zr
Si
KONREK
11.24
1.93


Zr
P
TIZZUX
11.57
1.98


Nb
Si
ZEYVAA10
14.70
1.44

Table S11.  Structural data and TBP symmetry measures for vanadium complexes of the type [VOL4].

Refcode*
L1
L2
L3
L4
V-O


S(TBP)

ACACVO
O
O
O
O
1.558
106.2
0.07
5.27

ACACVO01
O
O
O2
O
1.572
106.2
0.07
5.24

ACACVO02
O
O
O4
O
1.585
106.1
0.08
5.16

ACNCVO
N
Cl
Cl
Cl
1.552
100.1
0.18
6.70

BEKWET
O
O
O
O
1.623
101.4
0.12
5.69

BEVXIJ
Br
Br
Br
Br
1.552
103.1
0.00
7.81

BIGFAY
O
O
O
O
1.576
106.3
0.04
5.71

BIWDIU
O
O
O
O
1.587
107.7
0.06
5.43

BOXZET
O
O
O
O
1.589
106.4
0.03
5.65

BOXZIX
O
O
O
O
1.599
107.0
0.06
5.37

BZTCOV
N
Cl
Cl
Cl
1.557
99.4
0.20
6.69

CAKMAC10
N
N
N
N
1.582
103.9
0.03
6.07

CAVWAX
S
S
S
S
1.626
106.3
0.15
5.23

CAVWAX10
S
S
S
S
1.625
106.3
0.15
5.23

CIJDEE
N
N
N
N
1.548
101.0
0.04
6.74

CIPLAO
N
N
N
N
1.600
103.7
0.01
6.24

CIPLES
N
N
N
N
1.613
104.2
0.00
6.29

CLPHOV
O
O
Cl1
Cl2
1.585
104.6
0.15
5.48

COPHAV
N
Cl
Cl
Cl
1.590
99.8
0.12
7.37

CPSAVO
N
N
O
O
1.614
106.9
0.43
2.61

DEWHUI
N
O
O
O
1.578
108.0
0.03
5.58

DOPGUK
O
O
O
O
1.621
102.1
0.15
4.99

DUMHOI
N
O
O
O
1.595
104.3
0.16
4.78

DUMHUO
N
O
O
O
1.572
104.2
0.11
5.69

EAEIOV10
N
N
O
O
1.585
106.8
0.15
4.48

EAOTRV
O
O
O
O
1.599
104.9
0.14
4.77

EDTVBA
N
O
O
O
1.591
101.3
0.10
6.22

ETCOXV
S
S
S
S
1.591
108.3
0.06
6.74

FAJTEP
N
N
O
O
1.600
106.3
0.03
6.12

FESGUF
N
N
O
O
1.576
99.0
0.01
7.00

FUWYAX
N
N
S
S
1.599
106.0
0.05
6.31

HAHMUY
O
O
O
O
1.550
105.2
0.00
6.22

HAZFUJ
O
N
O
O
1.568
103.2
0.03
6.54

HAZNOL
O
O
Cl
Cl
1.571
104.5
0.17
5.52

HAZNUR
O
O
O
Cl
1.635
104.9
0.02
6.16

HAZNUR
O
O
O
Cl
1.588
105.0
0.19
4.78

HBACOV
N
N
N
N
1.607
108.2
0.04
5.43

HEDSIS
O
O
O
Cl
1.589
107.4
0.17
4.78

HEDSIS
O
O
O
Cl
1.585
107.9
0.17
4.69

HEFHEF
O
O
O
O
1.600
104.5
0.69
1.15

HEHGUW
O
O
O
O
1.569
102.6
0.05
5.64

HEHGUW
O
O
O
O2
1.578
102.0
0.05
5.61

HELVOJ
O
O
O
O8
1.552
101.4
0.06
5.95

HELVOJ
O
O
O
O
1.556
102.0
0.07
5.72

HELVOJ
O
O
O
O
1.538
102.1
0.08
5.70

HELVOJ
O
O
O
O
1.584
101.5
0.15
4.99

HERCAI
O
N
O
O
1.572
103.1
0.07
5.67

JARLUJ
O
O
O
O
1.577
107.3
0.00
6.35

JARLUJ
O
O
O
O
1.585
104.5
0.03
5.70

JARLUJ
O
O
O
O
1.579
104.1
0.03
6.00

JARLUJ
O
O
O
O
1.598
108.1
0.04
5.66

JARLUJ
O
O
O
O
1.592
106.5
0.05
5.30

JARLUJ
O
O
O
O
1.584
106.1
0.09
4.95

JEBJOP
N
N
Cl
Cl
1.575
103.4
0.07
6.61

JEGJUA
N
N
O
O
1.599
106.3
0.41
2.68

JEGKAH
O
O
N
O
1.547
110.0
0.15
4.34

JEGKAH
O
O
N
O
1.618
109.5
0.16
4.14

JEGKEL
O
O
N
O
1.592
105.2
0.31
3.25

JESKAT
O
O
O
O
1.584
117.3
0.80
1.18

JEZPIN
N
N
N
O
1.590
109.5
0.07
5.21

JEZPIN
N
N
N
O
1.600
109.5
0.13
4.58

JEZPIN01
N
N
N
O
1.597
109.3
0.11
4.78

JEZPIN01
N
N
N
O
1.592
109.0
0.13
4.62

JEZPIN10
N
N
N
O
1.590
109.5
0.07
5.21

JEZPIN10
N
N
N
O
1.600
109.5
0.13
4.58

JOTLUZ
O
O
O
O
1.571
107.9
0.01
5.73

JOTLUZ
O
O
O
O
1.592
108.3
0.02
5.69

JOTLUZ
O
O
O
O
1.579
108.2
0.02
5.79

JOTLUZ
O
O
O
O
1.585
105.6
0.09
4.69

JOTLUZ
O
O
O
O
1.576
105.6
0.09
4.71

JOTLUZ
O
O
O
O
1.595
106.9
0.10
5.59

JOTLUZ
O
O
O
O
1.584
105.6
0.10
4.66

JOTLUZ
O
O
O
O
1.586
105.6
0.11
4.54

JOTLUZ
O
O
O
O
1.599
106.6
0.12
5.21

JOTLUZ
O
O
O
O
1.572
106.9
0.14
5.19

JOTLUZ
O
O
O
O
1.580
106.6
0.14
5.23

JOXKOW
N
S
O
O
1.590
105.0
0.22
4.33

KABDUM
O
O
O
O
1.619
107.4
0.00
5.80

KABFEY
O
O
O
O
1.613
106.9
0.02
5.71

KABFIC
O
O
O
O
1.618
108.7
0.59
1.45

KEJFAG
O
O
Cl
Cl
1.577
106.5
0.32
3.70

KERDUG
O
N
O
O
1.616
101.1
0.08
5.08

KERDUG
O
N
O
O
1.611
99.7
0.08
6.74

KERDUG
O
N
O
O
1.626
99.5
0.20
5.58

KIKFAL
O
O
O
Cl
1.577
106.7
0.24
4.39

KITXAM
O
O
O
O
1.576
106.0
0.14
4.57

KORVAO
N
O
O
O
1.584
98.8
0.05
7.20

LADRUD
O
O
O
O
1.588
110.5
0.46
2.02

LADRUD
O
O
O
O
1.625
110.0
0.46
2.06

LAVTIL
O
N
O
O
1.574
104.0
0.19
4.98

LAVTIL01
O
N
O
O
1.571
103.7
0.24
4.48

LESTAE
O
S
O
S
1.593
107.4
0.09
6.04

LESTAE01
S
S
O
O
1.596
107.5
0.09
6.01

LICNIU
O
O
O
O
1.563
101.2
0.01
6.14

LICNOA
O
O
O
O
1.571
100.6
0.14
5.38

LIHYAC
N
N
O
O
1.600
107.7
0.08
5.31

LIMRII
N
N
Cl
Cl
1.573
103.6
0.19
5.35

MQUNOV10
N
N
O
O
1.600
108.0
0.56
1.97

NAHLAJ
N
N
O
O
1.585
107.8
0.12
4.69

NAQKUL
N
N
O
O
1.597
107.0
0.05
5.49

NAQLAS
N
N
O
O
1.584
100.1
0.00
6.92

NAQLAS
N
N
O
O
1.599
99.7
0.00
6.99

NASALN
N
N
O
O
1.579
107.7
0.23
3.74

NASALN
N
N
O
O
1.591
107.8
0.24
3.59

NAWDUK
O
O
O
O
1.585
108.0
0.28
3.37

NAWDUK
O
O
O
O
1.584
108.5
0.31
3.17

NECCON
N
N
O
O
1.591
108.2
0.26
3.42

NECCON01
N
N
O
O
1.591
108.1
0.25
3.45

NECCUT
N
N
O
O
1.581
105.3
0.30
3.53

NECDAA
N
O
O
N
1.602
107.0
0.55
1.81

NECDEE
N
N
O
O
1.599
106.6
0.58
1.64

NECDII
N
N
O
O
1.601
107.6
0.70
1.12

NEJCOU
O
O
O
O
1.590
107.6
0.03
5.77

NEJCOU
O
O
O
O
1.588
108.1
0.05
5.54

NIGZIM
O
O
O
O
1.605
107.4
0.38
2.60

NONLEH
O
O
O
O
1.596
102.2
0.06
5.55

NONLEH
O
O
O
O
1.581
102.1
0.12
5.10

NONLEH
O
O
O
O
1.592
103.9
0.32
2.98

PAGZEC
N
N
O
O
1.571
109.9
0.04
5.62

PAGZEC
N
N
O
O
1.561
109.8
0.05
5.59

PAJVOL
N
N
N
O
1.595
108.6
0.04
5.43

PASCAN
O
O
O
O
1.594
108.9
0.19
3.97

PAXLAB
O
O
O
O
1.581
103.5
0.00
6.08

PAXLAB
O
O
O
O
1.579
101.8
0.00
6.17

PAXLAB
O
O
O
O
1.584
103.4
0.01
6.12

PAXLAB
O
O
O
O
1.578
102.2
0.02
6.27

PAXLAB
O
O
O
O
1.577
103.1
0.02
6.11

PAXLAB
O
O
O
O
1.562
100.3
0.05
5.94

PAXLAB
O
O
O
O
1.569
100.3
0.08
5.64

PAXLAB
O
O
O
O
1.573
102.0
0.17
4.33

PAXLAB
O
O
O
O
1.576
100.2
0.23
4.61

PAXZAP
O
O
S
S
1.594
107.8
0.17
4.99

PEDKUE*
N
O
O
O
1.601
120.7
1.04
0.86

PEDKUE01*
N
O
O
O
1.633
119.9
1.03
0.74

PELYOU
O
O
O
O
1.616
105.0
0.04
5.55

PERYIU*
N
O
O
O
1.616
120.7
1.06
0.84

PIBDEJ
O
O
O
Cl
1.627
103.5
0.13
5.35

PIBMES
Se
Se
Se
Se
1.584
107.5
0.23
5.42

PIBMES
Se
Se
Se
Se
1.643
107.6
0.26
4.90

PIQGOL
O
O
O
O
1.606
105.1
0.15
5.71

PIQGOL
O
O
O
O
1.610
106.2
0.16
5.39

PUKLIQ
S
O
S
O
1.602
107.2
0.02
6.73

PUMREU
O
O
O
O
1.620
108.0
0.17
4.48

PUPBUX
N
N
Cl
Cl
1.549
105.6
0.61
2.06

PUPROH
N
N
O
O
1.576
108.5
0.50
2.20

PUPROH
N
N
O
O
1.591
108.4
0.52
2.14

PUTBAH
O
O
O
O
1.588
108.5
0.17
4.37

RAGFUA
O
O
N
N
1.576
107.3
0.00
6.61

RAXJIJ
O
O
O
O
1.591
105.2
0.00
6.06

RAXJIJ
O
O
O
O
1.600
105.8
0.13
4.65

RAZPEN
N
N
O
O
1.575
107.8
0.03
5.67

REMFAQ
N
O
O
O
1.597
104.8
0.28
3.73

REMFIY
O
O
O
O
1.600
98.5
0.05
6.36

REMFOE
O
O
O
O
1.600
98.3
0.06
6.35

REPPOR
O
O
O
O
1.595
106.7
0.07
5.21

RETZUL
O
N
O
O
1.584
107.3
0.05
5.55

RETZUL
N
O
O
O
1.591
103.8
0.10
4.92

REYRIW*
N
O
S
S
1.596
117.8
0.91
1.06

RIGGET
N
N
O
O
1.605
106.7
0.22
3.86

RIGGIX
N
N
O
O
1.602
107.2
0.34
2.92

ROFMOO
N
N
O
O
1.603
107.5
0.00
5.86

ROFMOO
N
N
O
O
1.595
106.8
0.28
3.31

ROFMUU
N
N
O
O
1.598
106.8
0.04
5.52

ROFMUU
N
N
O
O
1.575
107.3
0.20
3.91

RONSUI
O
O
O
O
1.607
105.4
0.08
6.22

RONSUI
O
O
O
O
1.598
105.5
0.10
5.92

RONSUI
O
O
O
O
1.599
105.0
0.11
6.04

RONSUI
O
O
O
O
1.598
105.2
0.17
5.15

RONSUI
O
O
O
F
1.630
105.9
0.52
2.06

RONSUI
O
O
O
F
1.668
106.0
0.55
1.67

ROQBOO
N
O
S
O
1.564
104.2
0.24
4.46

ROQBOO
N
O
S
O
1.562
105.2
0.32
3.60

ROQBUU
O
N
O
S
1.583
105.9
0.10
5.53

ROQBUU
O
N
O
S
1.582
105.2
0.19
4.92

RUNTID
O
O
O
O
1.587
101.2
0.02
6.16

RUNTID
O
O
O
O
1.595
108.6
0.26
3.28

RUNTID
O
O
O
O
1.607
101.3
0.38
5.07

RUQNAS
O
O
N
N
1.589
107.1
0.22
3.92

RUTDUF
O
O
Cl
Cl
1.592
106.2
0.07
6.51

SAHJIU01
N
N
N
N
1.601
109.6
0.01
5.79

SAQDIX
S
S
S
S
1.635
106.6
0.08
6.28

SAQDIX
S
S
S
S
1.617
106.5
0.08
6.42

SAQDIX
S
S
S
S
1.607
105.5
0.16
5.73

SAQDIX
S
S
S
S
1.618
106.5
0.22
4.95

SATVEO
Cl
Cl
Cl
Cl
1.565
103.4
0.00
7.20

SAWQEM
N
N
N
N
1.585
103.4
0.04
6.13

SEHVOQ
O
O
O
O
1.585
107.9
0.15
4.43

SEHVOQ
O
O
O
O
1.611
107.1
0.24
3.63

SILBEU
O
O
N
Cl
1.582
102.0
0.12
6.54

SISVIZ
N
N
S
S
1.596
107.8
0.19
4.86

SLCOXV
N
O
N
O
1.658
111.7
0.13
5.58

SUBZEU*
N
N
N
N
1.599
121.6
1.07
0.76

SUCJUV
N
N
O
O
1.622
98.6
0.01
7.08

SUGXEX
N
N
O
O
1.613
108.1
0.05
5.39

SUGXEX
N
N
O
O
1.625
107.7
0.07
5.18

TAXXAR
O
O
O
O
1.586
105.7
0.22
4.17

TAZCUS
N
O
O
O
1.588
104.6
0.07
5.58

TEPSUC
N
O
O
O
1.598
104.7
0.18
4.64

TEWTUK
N
N
N
N
1.597
103.5
0.12
5.24

TMURVO
O
O
Cl
Cl
1.613
105.1
0.04
6.52

TOZREF
O
O
O
O
1.567
100.0
0.07
6.04

TUBGAY
O
O
O
O
1.593
109.7
0.00
5.56

TUBGEC
O
O
O
O
1.606
110.0
0.03
5.31

TUDWIY
N
N
O
O
1.581
106.3
0.07
5.53

TUFTOD
O
O
O
O
1.571
108.8
0.02
5.89

TUFTOD
O
O
O
O
1.583
107.1
0.02
5.90

TUJQAQ
N
N
N
N
1.607
109.7
0.17
4.49

VAGZAE
N
N
N
N
1.579
100.3
0.05
6.56

VAMLOK
O
O
O
O
1.581
107.5
0.04
6.44

VAMLOK
O
O
O
O
1.579
107.5
0.07
5.89

VAOPOR10
N
N
N
N
1.620
105.0
0.00
6.21

VINMEK
N
N
O
O
1.587
107.7
0.05
5.41

VIZXUX
N
N
O
O
1.602
100.6
0.04
6.67

VOBAAE
O
O
O
O
1.625
105.6
0.04
5.39

VOPBUO10
O
O
O
O
1.596
105.7
0.05
5.38

VPERPR10
N
N
N
N
1.623
103.5
0.00
6.40

VPHTHC
N
N
N
N
1.580
106.5
0.01
5.97

VTRTRD
O
O
O
O
1.619
106.3
0.11
4.80

WADDOU
O
O
O
O
1.564
102.7
0.01
6.10

WADDOU
O
O
O
O
1.578
100.9
0.06
5.57

WADDOU
O
O
O
O
1.569
101.7
0.20
4.22

WADDOU
O
O
O
O
1.566
103.0
0.20
4.31

WADDOU01
O
O
O
O
1.564
102.7
0.01
6.09

WADDOU01
O
O
O
O
1.577
100.8
0.06
5.57

WADDOU01
O
O
O
O
1.569
101.7
0.20
4.22

WADDOU01
O
O
O
O
1.568
103.0
0.20
4.31

WEFGAP
N
N
Cl
Cl
1.581
99.3
0.12
7.00

WEFZUC
S
S
S
S
1.648
104.0
0.09
6.67

WEFZUC
S
S
S
S
1.631
104.0
0.10
6.76

WIDPOO
O
O
Cl
Cl
1.570
106.0
0.17
5.01

WIDPUU
O
O
Cl
Cl
1.567
105.3
0.15
5.33

YACDUB
N
O
O
O
1.589
107.3
0.04
5.47

YACDUB
O
N
O
O
1.580
101.6
0.07
6.40

YEHWEN*
N
O
O
O
1.612
120.7
1.01
0.80

YETFEI
O
O
O
O
1.575
100.9
0.07
5.87

YETFEI
O
O
O
O
1.588
101.3
0.07
5.69

YETFEI
O
O
O
O
1.566
100.5
0.08
5.87

YETFEI
O
O
O
O
1.582
100.7
0.08
5.73

YODHAA
N
O
O
O
1.572
100.2
0.05
6.86

YODHEE
N
O
O
O
1.582
104.6
0.14
5.04

YODHEE01
N
O
O
O
1.586
104.0
0.12
5.26

YOFWUL
O
O
O
O
1.611
110.0
0.17
4.29

YUGROH
P
P
Cl
Cl
1.572
105.7
0.42
4.12

YUNPAY
N
N
O
O
1.589
107.0
0.02
5.74

YUNPAY10
N
N
O
O
1.589
107.0
0.02
5.74

YUXHUU*
N
O
O
O
1.614
120.8
1.03
0.90

ZATVIZ
O
O
O
O
1.578
106.7
0.02
5.65

ZAXLAL
N
N
N
O
1.590
108.5
0.07
5.16

ZAXLEP
N
N
O
O
1.597
106.3
0.11
5.20

ZETMUG
N
N
O
O
1.592
109.2
0.00
6.04

ZEZFIT
N
N
N
N
1.608
109.6
0.03
5.64

ZEZFOZ
N
N
N
N
1.592
107.5
0.02
5.72

ZIWKEV01
O
O
O
O
1.607
106.4
0.19
4.03

ZIWKEV02
O
O
O
O
1.607
107.7
0.00
5.79

ZIWTAA
O
O
O
O
1.596
108.1
0.10
4.82

ZOLJEP01
O
O
O
O
1.612
106.7
0.07
5.11

ZOPPAV*
N
S
S
S
1.580
117.4
0.98
0.85

ZOPXEH
N
N
N
S
1.590
108.1
0.20
4.46

ZOPXUX
N
N
O
O
1.580
104.4
0.03
5.73

* In compounds marked with an asterisk, L4 is a tripod ligand.

Table S12.   Angular parameter  and trigonal bipyramidal symmetry measure for some vanadium oxides.

Compd.
ICSD code
ref.

S(TBP)

NaVO3
29450
[1]
0.18
3.75

NaVO3.1.9H2O
1338
[2]
0.16
3.82

CaV2O6.4H2O
1700
[3]
0.45
3.18

CaV2O6.4H2O
1700
[3]
0.21
5.04

CoV2O6.4H2O
39215
[4]
0.01
5.22

-V2O5
60767
[5]
0.12
6.55

-LiV2O5
25384
[6]
0.08
4.55

-LiV2O5
25384
[6]
0.18
4.16

-V2O5
80594
[7]
0.15
6.39

-V2O5
80594
[7]
0.05
6.07

CaV2O5
82689
[8]
0.18
4.17

CaV4O9
2556
[9]
0.09
4.93

-Cs2V4O9
79408
[10]
0.25
3.85

Rb2V4O9
79410
[10]
0.35
3.78

-Cs2V4O9
79409
[10]
0.25
3.81

KVO3.H2O
33708
[11]
0.34
3.35
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Table S13.   Angular parameter  and trigonal bipyramidal symmetry measure for [M(NO)L4] complexes with {MNO} 8 electron configuration. 

M
Refcode
M-N-O (°)

S(TBP)

Co
FUPVER
115.7
0.15
5.07

Pt
WETFUW
119.5
0.09
5.85

Co
VIFPOP
120.1
0.00
6.32

Co
FOHWII
120.5
0.05
6.20

Rh
NSTPRH
122.0
0.13
6.99

Co
NEYCAV01
123.4
0.01
6.65

Co
FUPVIV
123.6
0.04
5.99

Rh
SIRHUW
124.8
0.14
6.22

Co
FOXREP10
125.6
0.07
6.46

Co
ESALCP
126.1
0.13
4.95

Co
CEFTEM
126.3
0.11
5.01

Co
NOMTCO
126.5
0.04
7.45

Co
FOXREP10
126.8
0.03
6.32

Co
SAZFEE
127.2
0.04
6.67

Co
SAZFII
127.4
0.18
4.59

Rh
DAZSAY
127.8
0.01
7.62

Co
ESALCP
128.1
0.04
5.82

Rh
FUVHIN
128.6
0.19
5.41

Rh
DAZSAY
129.8
0.10
6.66

Co
FOXREP10
133.1
0.01
6.36

Ru
NIVDIF
135.6
0.16
5.73

Fe
VIRLIR
158.4
0.52
2.74

Co
CNCOPP10
164.5
0.56
0.86

Fe
RILVUD
165.4
0.27
4.40

Rh
SOCDET
168.0
0.35
2.74

Ru
PPNRUB
169.6
0.71
1.72

Ru
DPERUB10
174.2
0.68
1.89

Fe
NPEPFE
177.1
0.81
0.93

Os
RUTKAS
177.5
0.90
2.58

Mn
NTPPMN
178.0
0.82
1.85

Fe
REMMAX
178.1
0.56
1.59

Fe
REMMAX
178.3
0.63
1.46

Co
FALTAN
179.6
0.81
1.03

Mn
FONTAD
180.0
0.98
0.05

Mn
TASZIW
180.0
0.85
1.46

Table S14.  Structural parameters and TBP symmetry measures for pentacoordinate complexes in Tables 1 and 2 having a bond angle  _ 170° that show Y- ( < 120°) or T-type ( > 120°) equatorial distortions.

Refcode




S(TBP)

EDCRCN
172.8
141.2
109.4
0.53
1.40

GADSEJ
173.2
162.9
98.3
0.17
3.98

GECFAV
170.5
174.5
90.5
0.03
5.94

GECFAV
171.4
173.0
93.2
0.07
5.14

IMZCUP
172.4
171.6
93.2
0.01
5.98

PICOCO01
172.5
131.6
114.0
0.73
0.76

TMAGEP
175.7
141.5
109.3
0.57
1.19

ZIHTEP
171.4
166.3
96.8
0.08
4.79

ZIHTIT
170.0
170.0
95.0
0.00
6.17

ZIMXOI
176.8
130.3
113.9
0.77
0.46

[1]
177.1
92.2
133.9
0.72
2.08

[1]
176.8
99.6
130.2
0.78
1.22

[2]
180.0
130.2
112.1
0.83
1.39

[3]
170.8
85.1
136.1
0.57
3.23

RAGHOW
174.4
111.9
124.0
0.84
0.62
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