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Table S1. Comparison between calculated and reference values of the thermochemical radius of

complex anions containing prevalence of ionic bond.

. I'm;s Tx I'vx; I'mx

Anion Tons j ok oL L
(4) (4) (4)
AgFy” Ag F- 0.75; 1.33 2.31 2.14
AlBr,” AP": Br- 0.54; 1.96 3.21 3.12
AlCl,~ IN O 0.54; 1.81 2.95 2.88
AlF,~ AP F- 0.54; 1.33 2.14 2.12
AlH," AP H 0.54;1.28 2.26 2.04
All,” AP T 0.54;2.2 3.74 3.50
AsFy As™ F- 0.46; 1.33 243 242
AuCl,~ AU CI 0.85; 1.81 2.88 2.90
AuF,” AU F 0.85; 1.33 2.40 2.16
AuF¢~ Av’ F- 0.57; 1.33 2.35 243
BF,” B, F~ 0.27;1.33 2.05 2.11
BH," B H- 0.27;1.28 2.05 2.03
Br- Br 1.96 1.90 1.96
Cl- cl 1.81 1.68 1.81
CuBr,~ Cu’’; Br 0.54; 1.96 3.15 3.12
F- F- 1.33 1.26 1.33
FeCl,~ Fe*': CI- 0.65; 1.81 3.17 2.88
GaBr,~ Ga’'; Br 0.62; 1.96 3.17 3.12
GaCly~ Ga’"; ClI” 0.62; 1.81 2.89 2.88
H- H- 1.28 1.48 1.28
I I 22 2.11 2.20
IrFg~ I’ F- 0.57; 1.33 2.42 243
MnO,~ Mn’"; O? 0.46; 1.4 2.20 2.23
MoF,” Mo™"; F~ 0.61;1.33 2.41 243
MoOFs~ Mo®; O%; F~ 0.59; 1.4; 1.33 2.41 2.45
NbClg~ Nb**"; ClI™ 0.64; 1.81 3.38 3.30
NbF4” Nb*"; F~ 0.64: 1.33 2.54 243
NbO;~ Nb**; O 0.64; 1.4 1.94 2.04
OsF; Os”"; F~ 0.58; 1.33 2.52 2.43
OsOFs~ 0s™"; O%; F~ 0.55;1.4;1.33 2.46 2.45
PaF4” Pa’ F- 0.78; 1.33 2.49 2.44
PtFs Pt F- 0.57; 1.33 2.47 2.43



Table S1. Continued

. Im;ji Txg I'mx; I'mx

Anion Tons . oL o
(4) (A) (A)
PuFs~ Pu*’; F~ 0.86; 1.33 2.39 231
ReFq~ Re™; F~ 0.58; 1.33 2.40 2.43
ReOF;~ Re"; O%; F- 0.55;1.4;1.33 245 245
ReO,” Re’™"; O* 0.53; 1.4 2.27 2.23
RuF,” Ru’"; F~ 0.57; 1.33 2.42 243
SbCly” Sb™; CI” 0.6; 1.81 3.20 3.30
SbF,~ Sb>"; F- 0.6; 1.33 2.52 243
SbO;~ Sb>; O* 0.6; 1.4 2.05 2.04
TaBrg~ Ta’'; Br- 0.64; 1.96 3.51 3.57
TaClg Ta’"; CI- 0.64; 1.81 3.52 3.30
TaFg Ta>; F~ 0.64; 1.33 2.50 243
TaO;” Ta’"; O* 0.64; 1.4 1.92 2.04
UF4” U F- 0.76; 1.33 3.01 2.44
VE¢ V7 F” 0.54;1.33 2.35 2.43
VO;~ V3 0* 0.54; 1.4 2.01 2.03
WCly” W CI 0.62; 1.81 3.37 3.30
WF, W F- 0.62; 1.33 2.46 2.43
WOF;~ W 0% F- 0.6; 1.4; 1.33 241 245
AmF¢ Am*'; F~ 0.85; 1.33 2.55 2.55
cdcl” cd*; cr 0.95; 1.81 3.07 3.02
CeClg” Cce*'; CI 0.87; 1.81 3.52 3.44
CeFg™ Ce*'; F- 0.87;1.33 2.49 2.55
CoCl” Co™; CI 0.75; 1.81 3.06 3.01
CoF,* Co*"; F~ 0.75; 1.33 2.09 2.23
CoF¢~ Co™"; F~ 0.53; 1.33 2.56 2.52
CrF¢" cr*' F- 0.55;1.33 2.53 2.52
CrO,”~ cr'; 0F 0.44; 1.4 2.29 2.32
CuCl* cu®’; CI- 0.73; 1.81 3.04 3.01
CuF,*~ Cu*" F~ 0.73; 1.33 2.13 2.23
GeClg” Ge''; CI- 0.53; 1.81 3.35 3.43
GeF¢~ Ge'' F~ 0.53; 1.33 2.44 2.52
HfF " Hf*; F~ 0.71; 1.33 2.48 2.54
Hgl,” Hg™'; I 1.02;2.2 3.77 3.66
IrClg” Ir*'; CI- 0.63; 1.81 3.32 3.43
MnCls> Mn*'; CI” 0.53; 1.81 3.14 3.43



Table S1. Continued

ref

. I'm;5 Ixy I'mx; I'mx

Anion Tons P oL o
(4) (A) (A)
MnF,> Mn*"; F~ 0.83; 1.33 2.19 2.24
MnF¢> Mn*'; F~ 0.53; 1.33 2.41 2.52
MoBrg* Mo*"; Br~ 0.65; 1.96 3.64 3.71
MoCls” Mo*"; CI” 0.65; 1.81 3.38 3.43
MoF¢ Mo*"; F~ 0.65; 1.33 2.74 2.53
MoO,* Mo®; O* 0.59; 1.4 231 233
MoOCls* Mo*"; O%; CI- 0.61; 1.4; 1.81 3.34 3.32
NbClg* Nb*; CI 0.68; 1.81 3.43 3.43
NbOCls* Nb**; 0% CI 0.64; 1.4;1.81 3.35 3.33
NbOFs* Nb**; 0% F- 0.64; 1.4;1.33 2.80 2.55
NiF,> Ni?"; B~ 0.69; 1.33 2.11 2.22
NiF¢” Ni*"; B~ 0.48; 1.33 2.49 2.52
o> (o 14 1.41 1.46
OsBréz' Os4+; Br~ 0.63; 1.96 3.65 3.71
OsClg> 0s*"; CI- 0.63; 1.81 3.36 3.43
OsFg" Os*'; F~ 0.63; 1.33 2.76 2.53
PbCl,*> Pb*; CI- 1.19; 1.81 2.79 3.06
PbCl¢” Pb*; CI” 0.78; 1.81 3.47 3.44
PbF¢ Pb*"; F- 0.78; 1.33 2.68 2.54
PdBrs” Pd*; Br 0.62; 1.96 3.54 3.71
PdCL* Pd*"; CI- 0.86; 1.81 3.13 3.02
PdCl¢" pd*; CI- 0.62; 1.81 3.33 3.43
PdF¢ Pd*; F- 0.62; 1.33 2.52 2.53
PoBrs Po*"; Br~ 0.94; 1.96 3.80 3.73
Pols” Po* I 0.94;2.2 428 4.18
PtBr,” Pt*; Br-; CI 0.8; 1.96; 1.81 3.24 3.25
PtBrs” Pt*"; Br- 0.63; 1.96 3.63 3.71
PtCL,* Pt CI- 0.8; 1.81 3.07 3.01
PtCl¢*” pt*"; I~ 0.63; 1.81 3.33 3.43
PtF¢" Pt*: F- 0.63; 1.33 2.45 2.53
PuClg” pPu*'; CI- 0.86; 1.81 3.49 3.44
ReBrg” Re*"; Br- 0.63; 1.96 3.71 3.71
ReCl¢® Re*'; CI7 0.63; 1.81 3.37 3.43
ReF¢ Re*'; F~ 0.63; 1.33 2.56 2.53
ReFg” Re®'; F~ 0.55; 1.33 2.76 2.78



Table S1. Continued

. f 1

Anion Tons ™; :,rxk rM)f’Fe rMX;a :
(4) (A) (A)
ReHy™ Re’; H- 0.53; 1.28 2.57 2.78
Rels” Re*'; 1™ 0.63;2.2 4.21 4.16
RhF¢* Rh*"; F~ 0.6; 1.33 2.40 2.53
RuCls” Ru'’; CI” 0.62; 1.81 3.36 3.43
RuF¢* Ru*'; F~ 0.62; 1.33 2.48 2.53
s* s* 1.84 1.89 1.91
Se” Se* 1.98 2.09 2.06
SeBr62' Se‘”; Br~ 0.5; 1.96 3.63 3.71
SeCls” Se*; CI 0.5; 1.81 3.36 3.43
Se0,” Se®; O* 0.42; 1.4 2.29 2.32
SiF¢” Si*"; F- 0.4;1.33 2.48 2.52
Si0y* Si*"; 0* 0.4; 1.4 1.95 2.11
SmF,/* Sm*"; F~ 1.22;1.33 2.18 233
SnBrs” Sn*"; Br 0.69; 1.96 3.74 3.71
SnCl¢” sn*'; CI- 0.69; 1.81 3.45 3.43
SnF” Sn*'; F~ 0.69; 1.33 2.65 2.53
Snls> sn* I 0.69; 2.2 4.27 4.17
TcBrg™ Tc*'; Bro 0.65; 1.96 3.63 3.71
TcClg™ Tc*: CI- 0.65; 1.81 3.37 3.43
TcF¢" T F- 0.65;1.33 2.44 2.53
TcHo™ Tc™; H™ 0.56; 1.28 2.60 2.78
Telg™ Tc*; 1 0.65;2.2 4.19 4.16
Te* Te* 2.21 2.20 2.30
TeBrs™ Tc*'; Br 0.65; 1.96 3.83 3.71
TeClg™ Tc*; CI” 0.65; 1.81 3.53 3.43
Tels™ Te*; 17 0.97;2.2 4.30 4.18
TeO,” Te®; OF 0.56; 1.4 2.38 2.32
ThCl¢™ Th*"; CI 0.94; 1.81 3.60 3.45
ThFs Th*"; F~ 0.94; 1.33 2.63 2.56
TiBrs” Ti*"; Br- 0.61; 1.96 3.56 3.71
TiClg" Ti*"; CI- 0.61; 1.81 3.35 3.43
TiF¢" Ti*": F~ 0.61;1.33 2.52 2.53
UCls" U CI- 0.89; 1.81 3.54 3.44
UF¢” U*; F- 0.89; 1.33 2.56 2.56
VO& v 0% 0.58; 1.4 2.04 2.12



Table S1. Continued

'y, T r calc

Anion Tons M’o Xk rM)f’ rMXJ
(4) (A) (4)
WBrs™ W*: Br- 0.66; 1.96 3.63 3.71
WCl w* CI- 0.66; 1.81 3.39 3.43
wOo,* W 0% 0.6; 1.4 2.37 2.33
WOCIs* W 0% CI- 0.62; 1.4; 1.81 3.34 3.32
ZnBr,” Zn*"; Br 0.74; 1.96 3.35 3.25
ZnCl*> Zn*; CI 0.74; 1.81 3.06 3.01
ZnF,/> Zn* F- 0.74; 1.33 2.19 2.23
Znl> T 0.74;2.2 3.84 3.64
ZrClg> i Cr 0.72; 1.81 3.48 3.43
ZrF¢” 7' Fr 0.72; 1.33 2.58 2.54
AlH¢” AP F- 0.54; 1.33 2.56 2.58
AsOs" As™; 0% 0.34; 1.4 2.37 2.37
CdBrg" Cd*"; Br- 0.95; 1.96 3.74 3.88
CdClg* cd*; cr 0.95; 1.81 3.52 3.59
CeFg” Ce*; F- 1.01; 1.33 278 2.63
CeF,~ Ce*'; F- 0.87;1.33 2.82 2.74
CoCls* Co*"; CI- 0.75; 1.81 3.20 3.31
CoF¢” Co’"; F~ 0.55; 1.33 2.58 2.58
CrFs" crt Fo 0.62; 1.33 2.54 2.59
FeFg” Fe*'; F~ 0.55;1.33 2.98 2.58
HfF,* Hf*; F~ 0.71; 1.33 2.77 2.73
InF¢~ In*"; F~ 0.8; 1.33 2.68 2.60
MnCl¢* Mn*"; CI- 0.67; 1.81 3.49 3.57
N* N* 1.8 1.80 1.92
NiFg” Ni**; F- 0.6; 1.33 2.50 2.59
o* o* 2.88 2.88 3.07
p* p* 2.24 2.24 2.38
PaFg> Pa’"; F~ 0.78; 1.33 2.99 2.86
PO, P> 0% 0.38; 1.4 2.30 2.37
PrF¢” Pr*t F- 0.99; 1.33 2.81 2.63
TaFg" Ta’"; F~ 0.64; 1.33 2.84 2.84
TbF;> Tb*; F- 0.76; 1.33 2.90 2.73
ThF,* Th*'; F~ 0.94; 1.33 2.82 2.75
TIFs" TP F- 0.89; 1.33 2.71 2.62
UF;* Ut F- 0.89; 1.33 2.85 2.75



Table S1. Continued

Anion Tons ™; :, R rM)f’Fef erjalc
(4) (A) (4)

YF¢ Y F- 0.9; 1.33 2.75 2.62

ZrF;* Zr*"; F-1 0.72; 1.33 2.73 2.73




Table S2. Comparison between calculated and reference values of the thermochemical radius of

complex anions with higher covalent character.

~ T Txge Imx;° mx
Anion Tons (]A) (Al) ( Al) Comments
Au(CN),~ Au'; C* N> 1.37;0.76; 1.8 2.66 2.47
B(OH),” B*'; H'; O 0.27;0.3; 1.4 2.29 2.23
Bry~ Br; Br~ 1.2;1.96 2.38 2.22 Considering 2Br’ + Br~
BrF,” Br’'; F~ 0.59; 1.33 2.31 2.13
BrO;” Br''; 0% 0.31; 1.4 2.14 2.02
CF;S0;" C*. ¥ Fm; 0% 0.16; 0'131; 1.33, 230 2.48
CH,;CO,” H; C*;c* 0% 03,076,076, 1.4 194 186 covalent radius assumed
forC™; C
CI*": Extrapolation
ClO," CI*; 0* 0.16; 1.4 1.95 1.76 using CI*" (CN=3) and
CI"" (CN=4).
ClO;~ Cr*; o* 0.12; 1.4 2.08 2.02
ClO,~ cr’t; o 0.27;1.4 2.25 2.22
CI": Extrapolation using
CI’" (CN=3) and CI"*
i} St qh (2 . (CN=4);
CIS,04 s’ I, 0 0.33;0.2;1.4 2.60 2.55 S5 Interpolation
between S** (CN=6) and
S (CN=6)
CN- C2+; N 0.76; 1.8 1.87 1.84 covalent rad1u25+assumed
for C
CNO~ Cc*; N> O 0.16;1.8; 1.4 1.93 2.05
CNS- c*; N*; §* 0.16; 1.8; 1.84 2.09 2.29
Cr;05” cr™; et 0F 0.44;0.62; 1.4 2.76 2.82
H,AsO,” H"; As”; OF 0.3;0.46; 1.4 2.27 2.23
H,PO,~ H: P 0% 0.3;0.38; 1.4 2.13 2.23
. lent radi d
HCO, H: C* 0? 0.3;0.76; 1.4 2.00 1.81  covaen nglcuziassume
HCO;~ H'; c*; 0% 0.3;0.16; 1.4 2.07 2.02
HF,” H'; F~ 0.3;1.33 1.72 1.68
HSO,~ H'; s 0% 0.3;0.29; 1.4 2.21 2.23



Table S2. Continued

. Im;i Ik TMx; Mx e
Anion Tons (]A) (Al) ( Al) Comments
LBr I; Br- 1.39; 1.96 2.61 2.35 Considering 21° " Br™
I LI 1.39;2.2 2.72 2.52 Considering 21° + I~
Sy 0 0
IBry I: Br: Br- 1.39:1.2: 1.96 251 229 CO“S‘dengf_I +Br+
. . 0 0
ICl, I. CL; CI° 1.39;1.02; 1.81 235 2.13 Con“de“g’f_l e
I’": extrapolation using
ICl,” I’ Cr 1.37; 1.81 3.07 2.97 I’ (CN=6) and I"*
(CN=6)
10,F,” I’ 0% F- 0.95; 1.4; 1.33 2.33 2.23
10;5” r’; 0% 0.95; 1.4 2.18 2.09
10, ;0 0.53; 1.4 231 2.23
- N~ ionic radius is
N; 1.80 unknown
Nb,F,,~ Nb*'; F~ 0.64; 1.33 3.11 2.98
NH,~ H; N* 0.3;18 1.68 1.81
_ + 3 e ~2- A3- 0.3 0.76; 0.76; 1.4, covalent radius assumed
NH,CH,COO H; C*; C;0";N 18 2.52 231 for C'; C-
NO,~ N, 0F 0.16; 1.4 1.87 1.76
NO;~ N 0F 0.13; 1.4 2.00 2.02
- O~ ionic radius is
0, 1.58 unknown
_ O~ ionic radius is
0 L77 unknown
OH~ H'; O* 03,14 1.52 1.40
_ St e , Pd’*: Extrapolation
PdF; Pd*"; F 0.47; 1.33 2.52 242 using P& and Pd*
PF4” P> F- 0.38; 1.33 2.42 2.42
PO;~ P> 0% 0.38; 1.4 2.04 2.02
- S~ ionic radius is
Se 3.05 unknown
Sb,F,;~ Sb>*; F~ 0.6; 1.33 3.12 2.97
SbyF 4 Sb>; Sb**; F- 0.6; 0.76; 1.33 3.74 3.23
SeCN~ C*; Se’; N* 0.16; 1.98; 1.8 2.30 2.39
SeH" H'; Se* 0.3;1.98 1.95 1.98



Table S2. Continued

'y T 1_"ef galc
Anion Tons M(’A)Xk rl\é‘gl) rlvg{) Comments
SH- H'; % 0.3;1.84 1.91 1.84
SO;F~ S 0% F- 0.29; 1.4;1.33 2.14 2.20
Structure unclear, no
_ reference that reports
SNCI5(CH;CN) 2.50 the structure of this
anion was found
S*": extrapolation using
S5N;” S*; st N* 0.45; 0.37; 1.8 231 2.61 S** (CN=6) and S°*
(CN=6)
SiN;0,” S 8N 0" 0.29;037;18 14 252 3.06
Bi,Brg> Bi’": Br~ 1.03; 1.96 3.92 4.13
BigCly> Bi*"; CI” 1.03; 1.81 5.01 5.20
COs> c*; 0" 0.16; 1.4 1.89 2.10
Cr,0~ cr'; 0* 0.44; 1.4 2.92 2.79
Nb,OCl,¢* Nb*"; O*; CI 0.64; 1.4; 1.81 3.83 4.13
2 It should be bigger than
NH 1.28 NH,-
Ni(CN),> NiZ*; ¥ N> 0.69; 0.76; 1.8 3.22 306  covalentradius assumed
4 5 s . » Ve ) L . . fOI' C2+
0" on 1.35 1.67 1.77
PH(NO,);Cls> Pt NP O CI 0.63, f‘slf; 14 3.64 3.39
Pt(NO,),ClL,> Pt N* O CI 0.63, f‘éf; 14 3.83 3.37
Structure unclear, no
2 reference that reports
PY(OH), 3.33 the structure of this
anion was found
P{(SCN)§> pet ot st N 0683 0i186; 184 451 434
S,05% St 0% §* 0.29; 1.4; 1.84 251 2.54
S*": extrapolation using
$,0,” s*; 0 0.41; 1.4 2.62 2.32 S* (CN=6) and S**
(CN=6),
S,05" s*, 0% 0.37; 1.4 2.70 2.50
S°*: interpolation
S,06" s> 0% 0.33; 1.4 2.83 2.65  between S*' (CN=6) and

S%* (CN=6)

10



Table S2. Continued

'y T 1_"ef galc
Anion Tons My Kk rM)El rMXJ Comments
(A) (4) (4)
S,0,> st 0% 0.29; 1.4 2.75 2.79
S,0¢” s 0%, 0° 0.29; 1.4;1.35 291 2.89
S*: interpolation
S306~ $°* S; 0% 0.33; 1.05; 1.4 3.02 271  between S* (CN=6) and
S%* (CN=6)
S>*: interpolation
S,0¢” S 'S; 0% 0.33; 1.05; 1.4 3.25 277 between S* (CN=6) and
S%* (CN=6)
S>*: interpolation
S¢0¢~ $°* S; 0% 0.33; 1.05; 1.4 3.82 2.88  between S* (CN=6) and
S%* (CN=6)
Sb*": interpolation
SbBrs” Sb*"; Br~ 0.68; 1.96 3.74 3.71 between Sb” (CN=6)
and Sb>"(CN=6)
Sc*': It was used the
ScF¢* Sc*’; F- 0.75; 1.33 2.76 2.54 value tabulated for S¢**
(CN=6)
Sn(OH)¢* Sn*'; H'; O* 0.69; 0.3; 1.4 2.79 2.67
SOs> s*, 0% 0.37; 1.4 2.04 2.10
o St 0™ 0.29; 1.4 2.18 231
Th(NO;)s™ Th*; N°"; O* 0.94;0.13; 1.4 424 3.84
Zr*": Tt was used the
ZrBr,” Zr*"; Br 0.72; 1.96 3.34 3.25 value tabulated for Zr*"
(CN=6)
7Zr*": 1t was used the
ZrC142' Zr2+; ClI” 0.72; 1.81 3.06 3.00 value tabulated for Zr*"
(CN=6)
Co(CN)s> Co™; C* N> 0.55; 0.76; 1.8 3.49 357  covalent ;jfgia“umed
Co(NO,)¢ Co’"; N*"; 0% 0.55; 0.16; 1.4 3.43 3.42
Cr(CN)s” ' ¢ N 0.62; 0.76; 1.8 3.51 357  covalent ;jfgiassumed
Cu(CN),* Cu'; ¥ N> 0.77;0.76; 1.8 3.12 314  covalent ;(";‘flcuia“umed
Fe(CN)s> Fe’'; C¥; N> 0.55; 0.76; 1.8 3.47 357  covalent nggiassumed
Ir(CN)s> I ¥ N 0.68; 0.76; 1.8 3.47 358  covalentradius assumed

for C**

11



Table S2. Continued

. I‘M .y er rMXI.ﬂe MX(.:alC
Anion Tons o ok ok Comments
(A) (4) (A)
[r(NO,)s" I N*"; 0% 0.68; 0.16; 1.4 3.38 3.42
Mn(CN)e* Mn®; €23 N* 0.58; 0.76; 1.8 3.50 3.57  covalent i assumed
Mn(CN)s> Mn"; C2*; N> 0.76; 0.76; 1.8 4.01 369  covalent ;jf‘cuiassumed
Ni(NO,)s™ Ni’"; N*"; O 0.6;0.16; 1.4 3.42 3.42
Ni(NO,)e+ Ni*'; N*"; 0% 0.69; 0.16; 1.4 3.83 3.48
Rh(NO,)s” Rh* N* 0% 0.67;0.16; 1.4 3.45 3.42
Rh(SCN)¢* RE CY N s> 067 3'812; 18; 428 4.44
Te(CN)s™ Tc'; €2 N> 0.78; 0.76; 1.8 4.10 369  covalent E:;‘f‘cuzsfssumed
It should be bigger than
TiBrs” 3.15 TiBrs> due to the extra
electron

12



Table S3. Comparison between calculated and reference values of the thermochemical radius of

complex cations with the highest covalent character.

Cation Tons ™ irxk rM)u({ef erolcalc VN{)Xlref VMﬂ(lca]C
(A) (A) (4) (A%) (4%)
As;Syt As; S 1.19; 1.05 2.44 2.52 172 194
As;Sest As; Se 1.19;1.2 2.53 261 195 216
Br,* Br 1.2 1.55 1.72 57 62
Br;* Br 1.2 2.04 1.97 96 93
Brs+ Br 1.2 229 2.34 147 155
Cly+ Cl 1.02 1.82 1.82 62 73
L+ I 1.39 1.85 1.86 72 77
I+ I 1.39 2.25 2.12 131 116
L2 I 1.39 2.07 1.95 132 129
L+ I 1.39 2.63 2.52 210 193
IBr,+ I; Br 1.39; 1.2 1.96 2.03 95 101
N(S;N),* S; N 1.05;0.71 2.58 2.64 197 223
NO+ N; O 0.71; 0.66 1.45 1.30 10 27
NO,+ N; O 0.71; 0.66 1.53 1.48 22 39
0,* 0 0.66 1.40 1.28 15 25
P(CH;);D+ P;H; C 1.07; 0.31; 0.76 1.96 2.11 138 114
o> S 1.05 2.92 2.84 466 402
S,(CH;)5+ S; H; C 1.05;0.31; 0.76 2.33 2.23 147 134
S:(S(CH;),),>" S; H; C 1.05;0.31; 0.76 2.30 2.17 206 177
S,Brs+ S; Br 1.05;1.2 2.67 2.57 217 206
S,1* S; 1 1.05;1.39 231 2.14 204 171
SN+ S;N 1.05;0.71 1.59 1.75 60 65
S3(CH;);+ S; H; C 1.05;0.31; 0.76 2.39 236 157 160
S;Bry* S; Br 1.05;1.2 2.45 241 169 169
S;CsH,* S;H; C 1.05;0.31; 0.76 1.99 232 145 152
SyN,* S;N 1.05; 0.71 2.01 2.05 97 104
SiN,* S;N 1.05; 0.71 1.84 1.71 61 87
S;NCCNS;* S;N; C 1.05;0.71; 0.76 2.20 2.16 167 176
S,Ny+ S;N 1.05; 0.71 231 2.28 118 144
SN S;N 1.05; 0.71 1.86 1.96 123 132
SsNs+ S;N 1.05; 0.71 2.57 2.54 215 198
SeN* S;N 1.05;0.71 2.32 2.15 165 174
S, I+ S; 1 1.05;1.39 2.62 2.62 213 217
S¢*t S 1.05 1.82 2.13 174 169
SBr;+ S; Br 1.05; 1.2 2.20 2.14 123 119
SCH;P(CH;);*  S;P;H;C  1.05;1.07;0.31;0.76 2.48 2.38 153 163
Se;*" Se 1.2 2.53 245 256 258
Seqo? Se 1.2 2.96 3.04 470 491
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Table S3. Continued

ref

calc

: Iy ;5 Ix I'mx MX Vmx Vmx

Cation Ions ok o L oo oL
(A) (4) (4) (4%) (4%)

Se, 1,2 Se; I 1.2;1.39 2.18 2.18 204 181
Se;Br;" Se; Br 1.2;1.2 2.53 2.49 185 186
Se;N,** Se; N 1.2;0.71 1.82 1.79 75 101
Se,*" Se 1.2 1.52 1.81 94 103
SesSoN,2* Se; S; N 1.2;1.05;0.71 2.24 2.23 195 193
Seel* Se; I 1.2;1.39 2.60 2.65 207 225
Seg™" Se 1.2 1.86 2.28 214 207
Sel;* Se; I 1.2;1.39 2.38 2.30 159 147
SeN,S,2" Se; S; N 1.2;1.05; 0.71 1.82 1.74 67 92
SH,C;H,+ H;C;S 0.31;0.76; 1.05 2.10 2.08 109 109
SN+ S; N; 1.05; 0.71; 1.58 1.48 32 40
Te,Se,”" Te; Se; 1.38;1.2; 1.92 1.88 98 115
Te,Ses”" Te; Se; 1.38; 1.2; 2.22 2.12 177 167
Te,Ses>" Te; Se; 1.38;1.2; 2.52 2.56 285 295
Te;S;>" Te; S; 1.38; 1.05; 2.17 2.09 162 159
Te3Se2+ Te; Se; 1.38;1.2; 1.93 1.91 99 121
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Table S4. Comparison between calculated and reference values of the thermochemical radius of

complex cations with the lowest covalent character.

ref

ref

calc

v, Ty, cale y V,
Cation Atoms Mz %) Mg T, N.P;’ 1\2);1 Comments
(A) A A& @) &)
AsCl,t As; Cl 1.19; 1.02 221  2.19 124 128
e 0.76; 0.31;
BrCICNH, * GH: B 57102, 175 198 92 93
CLN 0.71
BrF,* 1.83 40 Should be smflller than
BI'F4
BrF,* Br; F 1.2;0.57 1.72 181 44 72
CoFst CF 0.76; 0.57 2.65 2.70 213 238
CeFet CF 0.76; 0.57 228 2.34 136 155
P 1.05; 0.76;
CI(SNSCN),+ S; C; CI; N 1.02: 0.71 347  2.60 214
_ 1L A 0.76; 0.31;
Cl,C=NH,* C,H;CL;N 1.02: 0.71 1.73 1.93 87
CLF+ CLF 1.02; 0.57 1.65 1.69 34 59
CIF,* CLF 1.02; 0.57 147 1.55 32 45
Should be bigger than
CIO,* 118 31 CIF,", since O>F
2+ o 1.05; 1.26;
C0,S,(CO)¢ S; Co; C; O 0.76: 0.66 2.63  2.39 320 239
2+ Fe; W; Se; 1.32; 1.62;
FeW(Se),(CO) 0 1.2: 0.66 2.60 2.03 321 146
Not included, only
s 4.42 636 cation with a 3+
charge
ICl,* I; Cl 1.39; 1.02 1.75 1.93 83 87
IF+ I;F 1.39; 0.57 2.09 2.02 104 100
2+ Mo; Te; C,; 1.54; 1.38;
Mo(Te3)(CO)4 0 0.76: 0.66 2.34 235 221 227
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Table S4. Continued

rMi:er

I'vx;

ref

calc ref
Ivx; Vmx; Vmx

calc

Cation Atoms o : ; o oL Comments
(4) A @A) (&) (&)
N(CH;).* H; C; N 0.3 (1);701'76; 201 215 113 121
N(SCI),* S:N; Cl 1'0?002'71; 186 211 115 114
N(SeCl),+ Se: N; Cl 1'21; 8'271; 246 218 277 125
Should be smaller than
+
N(SE,), 2.14 112 NSCh,
N,F+ N; F 071:057 156 147 29 38
N,Hs* H: N 031;071 158 159 28 49
N,H2* H: N 031;071 158 136 75 44
NH(C,Hs);* H;C;N 0.3 (1);701'765 274 243 177 173
P 0.31; 0.76;

NH;C,H,OH+ HiGNiO (20 e 203 196 91
NH;C,Hs* H; C; N 0.3 (1);701'76; 193 18 64 78
NH;CH,* H;C; N 0.3 (1);701'76; 225 203 100 102
NH;CH;* H; C; N 0.3 (1);701'76; 177 165 51 54
NH;OH+ H; O; N 0.3 (1);701'66; 147 153 21 43

NH,+ H; N 031:071 136 136 21 30
e 0.76:1.05;
0,(SCCF;Cl),+ CSOE 0660570 275 274 237 248
cl
1.02
e 0.31;0.76;
ONCH,CF;+ BOGNE 57100570 200 206 89 106
o)
0.66
1.07; 0.31;
+ . . . b )
P(CH;);Cl PUH;CiCL ey 197 223 142 134
PCI,* P; Cl 1.07:1.02 235 217 123
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Table S4. Continued

rMi:er

ref
I'vx;

calc ref
Ivx; Vmx; Vmx

calc

Cation Atoms . 2 o p oL Comments
(4) A @& @) @&
1.05; 0.31;
+ . Rran s 5
S(CH3;),Cl S; H; C; Cl 0.76: 1.02 2.07 2.06 103 105
1.05; 0.31;
+ . . . s 5
S(N(C5Hs)s)s SHNC o7 439 353 533
1.05; 0.31;
+ . Rran s 5
S,(CHj;),Cl S; H; C; Cl 0.76: 1.02 2.65 2.21 222 131
L 1.05; 0.31;
S,(CH;),CN+ $;H; G CL; 0.76; 1.02; 2.23 2.29 128 145
N
0.71
1.05; 0.31;
+ . . . 5 )
SoN,C,H;3 S; H; N; C 0.71: 0.76 2.11 2.16 106 123
. . 1.05; 1.07;
SyN,P,((CHs)s)s SPINC o De 342 276 367
1.05; 0.31;
+ - N- 5 )
S,NC,(PhCHs), S; H; N; C 0.71: 0.76 3.10 3.16 333 380
o 1.05; 0.31;
SONC3H,* S; H; N; C 0.71: 0.76 2.18 2.20 119 128
o 1.05; 0.31;
So,NCHg* S; H; N; C 0.71: 0.76 2.25 2.36 131 160
S;CFqt S; C; F 1'0(5); 507'76; 261 255 204 200
o 1.05; 0.76;
S,CF;CN*+ SCGEN (S 26 232 12152
S;Cl3+ S; Cl1 1.05;1.02 2.33 2.31 146 149
S;N,CI+ S; N; Cl 1'0?;002'71; 232 220 129
Should be smaller than
S;Se”" 3.26 623 Sg”" as well as smaller
than Se;o>"
1.05; 0.31;
—+ . . . b )
S,N;(Ph), S; H; N; C 0.71: 0.76 3.16 3.13 351 373
Radius should be
S.N,H+ 1.78 139 between S,N; " and
SsN,*
1.39; 1.07;
+ . . . b )
Sb(NPPh3), Sb; P; N; C 0.71:0.76 5.18 5.06 1540 1571
1.05; 0.31;
—+ . . . 9 )
SCH;0, S;H;C; 0 0.76: 0.66 1.83 1.87 64 79
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Table S4. Continued

ref

Cation Atoms rMii % rMZ( L rM§’CalC VN.EX;ef VNin Comments
(A) A & &) &)
SCH,PCH,Cl,*+ S; P, C; Cl 1)'256;; WO 205 234 162 156
SCI(C,Hs),* S: H; Cl; C 11'%2;; %_3716; 207 233 167 153
SCL,CF5+ S; C; CI; F 11'%2;; %_7567; 207 215 105 120
SCL,CH,+ S; H; C; Cl 10'256;; (i'.30125 204 203 95 102
SClL+ S; Cl 1.05;1.02 185 201 96 98
Se,2" 2.36 456 ShO;;iﬁesgfz;zee“
Se;Cly+ Se; Cl 12;1.02 245 239 169 166
Se3N2+ 288 96 Should g;ﬁ??*ﬂer than
Se;NCl* 1.63 140 Sh‘;}lzlg tt(’) essézré‘}j‘r in
SeBr+ 1.82 114 Should gz(t:)li?ger than
SeCly+ Se; Cl 12;1.02 192 205 92 104
SeFy+ Se; F 12;057 179 172 53 62
SeN,CI+ Se; o (}721 ;Oigé 196 1.90 84
SeNCL*+ seN;el EOTE s s 129 w4
SeSZNH 282 Shoulds’bee;\I szréljzller than
SF(CoFs)y+ S: F: C I'O(S)f706'57; 204 299 300 325
SF,CF,+ $;C;F | 'ng 507'76; 198 197 88 92
SF,N(CH;),* S; HCF N; (1)(5)2786% 210 212 105 116
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Table S4. Continued

rMi:er

ref
I'vx;

calc ref
vx; Vmx,

calc
VMXl

Cation Atoms o o o Comments
(A) A @& @) &)
SF5* S; F 1.05; 0.57 1.72 1.67 53 56
SFS(C(CFs)y),* S: C; F 1'03; 507'76; 275 284 248 277
1.05; 0.31;
+ . . . s 5
SNSC(CH3)N S;H;N; C 0.71: 0.76 2.25 2.16 96 123
1.05; 0.31;
+ - N- s 5
SNSC(CN)CH S; H; N; C 0.71: 0.76 2.09 2.21 103 130
1.05; 0.31;
+ - N- s 5
SNSC(Ph)N S; H; N; C 0.71: 0.76 2.51 2.58 182 209
1.05; 0.31;
+ - N- s 5
SNSC(Ph)NS;N, S; H; N; C 0.71: 0.76 3.27 2.96 267 313
1.05; 0.31;
+ - N- s 5
SNSC(PhCH;)N S; H; N; C 0.71: 0.76 2.64 2.69 210 237
Te(N3);+ TeN:N 13 §;701'715 226 239 139 165
2 o 138 0.31;
Te(trtu), Te; H; C; N 0.76: 0.71 3.28 3.17 595 555
2 o 138 0.31;
Te(tu), Te; H; C; N 0.76: 0.71 2.96 2.63 353 317
138031,
Tey(esu)sBry®" Tel G 06,12, 356 312 596 532
Br; N
0.71
138031,
Tes(esu)yCly" Te G 0761020 361 310 588 521
CI:N
0.71
T 1.38;0.31;
Tey(esu)l,> Te L GL o 096 130: 342 315 612 545
N
0.71
Not included, only
Tes(su)s' 4.53 cation with a 4+
charge
Since Te>Se, Te,*"
Tes™" 1.69 115 should be bigger than
Te;Se””
Nb; Te; O; 1.64; 1.38;
+ b 9 9 b b
TesNb;OTesl I 0.66: 1.39 4.07 3.72 602 623
Since Te>Se, Teg”"
Tes™ 1.87 200 should be bigger than
Te;Se””
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Table S4. Continued

ref

calc

I'nos Ty, calc ref
Cation Atoms Mz X rMZ( ! rM§’ VN.?;’ VN?;l Comments
(4) A @& @) @&
TeBrs* Te; Br 138;12 235 221 117 131
1.38; 0.31;
TeCl(15-crown-5)" 1 CL 10076 282 324 407 413
C; 0
0.66
TeCly+ Te; Cl 138;1.02 216 209 100 111
Tel;* Te; 1 138,139 243 234 168 154
2+ W; C; O; 1.62; 0.76;

W,(CO),0Ses oo 06612 290 289 447 420
Xe,Fy + Xe; F 14,057 266 250 184 190
Xe,Fy+ Xe; F 14,057 221 208 123 109

XeF+ Xe; F 1.4;0.57 1.74 160 45 49
XeFy+ Xe; F 1.4;0.57 1.83  1.79 70
XeFs+ Xe; F 1.4;0.57 1.86 195 77 90
XeOF;+ Xe; O; F 1'45 (5)'766; 1.86  1.89 82
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Table SS. Comparison between the thermochemical radii and the ionic radii in aqueous solutions

for complex ions.

lon rux (4) ux ¢ (A) a0 (A)
N(CH2),*+ 2.01 2.15 2.80
NH;CHg* 1.77 1.65 2.00

NH,* 1.36 1.36 1.48
UO,2+ 1.63 1.75
AU(CN),~ 2.66 2.47 3.20
AuCl,” 2.88 2.90 3.30
B(OH), 2.29 2.23 2.30
BF, 2.05 2.11 2.32
Bry™ 2.38 2.22 2.70
Bro,™ 2.14 2.02 1.91
CH4CO, 1.94 1.86 1.90
Clo, 1.95 1.76 2.40
Cloy 2.08 2.02 2.00
clo, 2.25 2.22 2.40
CN- 1.87 1.84 1.91
CNO- 1.93 2.05 2.03
CNS 2.09 2.29 2.13
H,ASO,” 2.27 2.23 2.48
H,PO," 2.13 2.23 2.38
HCO,™ 2.00 1.81 1.69
HCO,™ 2.07 2.02 1.56
HF," 1.72 1.68 1.72
HSO,~ 2.21 2.23 2.30

I3 2.72 2,52 2.85

105 2.18 2.09 1.81

10, 231 2.23 2,50

MnO,~ 2.20 2.23 2.40
NO,” 1.87 1.76 1.92
NO;~ 2.00 2.02 2.00
OH- 1.52 1.40 1.33
ReO,” 2.27 2.23 2.60
SeH- 1.95 1.98 2.05
SH- 1.01 1.84 2.07
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Table S5. Continued.

lon rux"" (A) rux € (A) ryxaueous (A)

CO# 1.89 2.10 1.78
Cr,0% 2.92 2.79 3.20
CrO 2.29 2.32 2.40
MoO,* 231 2.33 2.54
PdClg* 3.33 3.43 3.19
PtClg* 3.33 3.43 3.95
S04 2.51 2.54 2.50
S04 2.62 2.32 2.50
S0 2.83 2.65 2.70
S04” 291 2.89 3.00
S,0¢” 3.25 2.77 3.10
Se0,* 2.29 2.32 2.43
SiFs® 2.48 2.52 2.59
SiOs* 1.95 211 214
SO~ 2.04 2.10 2.00
SO2 2.18 231 2.30
WO,* 2.37 2.33 2.57
AsO,> 2.37 2.37 2.48
Co(CN)g* 3.49 357 3.75
Fe(CN)s* 3.47 357 3.80
PO, 2.30 2.37 2.38
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