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S$1. Methodology details

The crystal structures used to generate the plot of C vs. p and the exponential function are listed in

Table S1.

708104

Table S1  CCDC and CSD codes for the crystal structures used in this study, along with their
references.
CSD and CCDC
codes Reference
ADUCEIO1 Wolstenholme, D. J., Weigand, J. J., Davidson, R. J., Pearson, J. K., Cameron, T. S.
1428713 (2008). J. Phys. Chem. A 112, 3424-3431.
BENAFP02
800039
Hathwar, V. R., Guru Row, T. N. (2011). Cryst. Growth Des. 11, 1338-1346.
OVISOC
800038
BZCRCO14
728116
CPMNCOO4  Farrugja, L. J., Evans, C., Lentz, D., Roemer, M. (2009). J. A4m. Chem. Soc. 131, 1251-
728118 1268.
WIMYOHO02
728117
BZQDCL12 Chua, Z., Zarychta, B., Gianopoulos, C. G., Zhurov, V. V., Pinkerton, A. A. (2017).
1550937 Acta Cryst. B73, 654-659.
DETZEI02 Domagata, S., Korybut-Daszkiewicz, B., Starver, L., Wozniak, K. (2009). Inorg. Chem.
735658 48, 4010-4020.
DOPBUFI2  pjjlet, S., Souhassou, M., Mathoniére, C., Lecomte, C. (2004). J. Am. Chem. Soc.126,
969199 1219-1228.
ESOUREL] Parrish, D., Zhurova, E. A., Kirschbaum, K., Pinkerton, A. A. (2006). J. Phys. Chem. B
635946 110, 26442-26447.
ESTILOO03

Yearley, e. J., Zhurova, E. A., Zhurov, V. V., Pinkerton, A. A. (2008). J. Mol. Struct.
890, 240-248.
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FOHCOUO07
1491629
FOJBOV04
Farrugia, L. J., Evans, C. (2005). J. Phys. Chem. A 109, 8834-8848.
1491631
FOJBUBO3
1491633
FOJCEMO06
Farrugia, L. J., Mallinson, P. R., Stewart, B. (2003). Acta Cryst. B59, 234-247.
210872
FOLHIX02
Farrugia, L. J., Evans, C. (2005). C. R. Chimie 8, 1566-1583.
236124
GENISTOI Yearley, E. J., Zhurova, E. A., Zhurov, V. V., Pinkerton, A. A. (2007). J. Am. Chem.
677691 Soc. 129, 15013-15021.
HOHLAS
708077 Farrugia, L. J., Middlemiss, D. S., Sillanpé4, R., Seppald. (2008). J. Phys. Chem. A 112,
708079
HONLOM Overgaard, J., Larsen, F. K., Timco, G. A., Iversen, B. B. (2009). Dalton Trans. 664-
694155 671.
IJIHAL
Hathwar, V. R., Guru Row, T. N. (2010). J. Phys. Chem. A 114, 13434-13441.
768019
KETVUCO01
Pavan, M. S., Prasad, K. D., Guru Row, T. N. (2013). Chem. Commun. 49, 7558-7560.
936445
ODEZOO01
Serb, M.-D., Wang, R., Meven, M., Englert, U. (2011). Acta Cryst. B67, 552-559.
811600
ODOVOU César, V., castro, L. C. M., Dombray, T., Sortais, J.-B., Darcel, C., Labat, S., Miqueu,
K., Sortiropoulos, J.-M., Brousses, R., Lugan, N., Lavigne, G. (2013). Organometallics
937649 32, 4643-4665.
PHTHACO05

1050112

Zhurov, V. V., Pinkerton, A. A. (2014). Cryst. Growth Des. 14, 5685-5691.
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TETXULO1 Sarkar, S., Pavan, M. S., Guru Row, T. N. (2015). Phys. Chem. Chem. Phys. 17, 2330-

1019123 2334.
TUWCOFO01
Farrugia, L. J., Senn, H. M. (2010). J. Phys. Chem. A 114, 13418-13433.
1429084
UROXALO2
1435328 Krawczuk, A., Gryl, M., Pitak, M. B., Stadnicka, K. (2015). Cryst. Growth Des. 15,
YUQQOS 5578-5592.
1435329

S2. Results details
Table S2 presents the obtained values of C; and C; and the electron density calculated through the

topological analysis, retrieved from the references available in Table S1.

Table S2  Values of Curvedness (C; and C:) obtained for each crystal structure along with the

electron density calculated through the topological analysis retrieved from the literature.’

C C; p (eA3)! C C; p (eA3)!

ADUCEIO1 IJTHAL

Cl1-F1 -1.09 -1.00 2.08 Cl1-Cl1 -1.72 -2.12 1.28
C1-S1 -1.42 -1.74 1.55 C10-CI12 -1.73 -2.26 1.06
C2-P1 -1.12 -1.27 1.21 C1-N1 -1.69 -1.37 2.73
BENAFP02 C8-N1 -1.82 -1.41 2.24
C1-C2 -2.18 -2.20 2.144 C1-C2 -2.18 -2.21 2.11
C1-C6 -2.21 -2.26 2.189 C2-C3 -2.24 -2.27 2.30
C1-C7 -2.19 -2.23 1.825 C2-C10 -2.23 -2.34 1.81
C2-C3 -2.34 -2.40 2.177 C3—C9 -2.29 -2.24 2.07
C3-C4 -2.24 -2.36 2.286 C4-C5 -2.44 -2.36 2.26
C4-C5 -2.28 -2.25 2.275 C4-C9 -2.14 -2.17 2.12
C5-Co6 -2.36 -2.40 2.187 C5-C6 -2.39 -2.29 2.14
C4-F1 -1.13 -1.02 2.005 Co6—C7 -2.25 -2.26 2.27
C7-01 -1.21 -1.10 2.894 C7-C8 -2.16 -2.14 2.09
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C C p (eA?)! o C p (eA?)!

C7-N1 168 -139 2519 C7-Cl1 233 239 176
BZCRCO14 C8-C9 208 208 212
C1-C2 220 219 2.0 JESRUUO1

C2-C3 216 220 2.08 C1-01 134 <118 185
C4-Cr 202 -1.67 088 C3-N1 186 -142 174
C5-Cr 224 <167 087 C1-C2 226 223 172
BZQDCLI2 C2-C3 220 220 1.67
C1-C2 219 220 1.825 KETVUCO1

C1-C3 239 242 2336 C1-S1 133 4163 144
c1-Cl1 72 212 1382 C2-S1 132 <167 138
C2-01 117 -1.05  2.855 C9-F1 L1300 <102 1.98
CPMNCO04 C8-F2 114 2100 1.98
C1-Mn 194 -1.62 095 C7-F3 L1 <104 193
C2-Mn 198  -1.60  0.96 C6-F4 12 4102 195
C3-Mn 173 <141 098 C5-F5 12 <102 1.88
DETZEI02 C2-N1 169 <139 258
CI1-N1 198 -142 174 C3-N1 -1.88 133 223
C2-N1 163 -138  2.54 C1-C3 228 210 217
C4-N2 167 -139 244 C3-C4 230 229 179
C5-N2 195 -137  1.68 C4-C5 218 219 2.14
C1-C6 227 227 159 C4-C9 214 221 214
C2-C3 229 228 207 C5-C6 237 240 224
C3-C4 230 234 1.96 C6-C7 231 219 222
C3-C7 218 221 1.96 C7-C8 238 229 227
C7-01 L1200 101 2.92 C8-C9 234 235 227
C7-02 138 -118  2.06 ODEZOO01

C8-02 142 121 1.68 C1-01 122 -L1S 247
DOPBUF12 C2-02 116 <111 285
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C C p (eA?)! o C p (eA?)!

C1-C2 209 212 1.80 C3-03 115 <108 278
C1-01 122 110 2.40 C4-04 117 -L12 287
CI-N1 156 <135 236 C1-C2 172 <168 2.035
C2-03 120 <110 243 C1-C4 168 -1.76  2.108
C2-02 118 -1.08 248 C2-C3 176 <149 1913
C3-C4 222 218 149 C3-C4 167 -1.68  1.904
C4-N1 200  -145  1.59 C5-05 126 <116 239
ESOUREI 1 C6-06 14 -113 277
C1-C2 232 235 2.165 C7-07 116 -1.09 285
C1-C10 220 216 2134 C8-08 117 -L12 287
C2-C3 220 218 2.195 C5-C6 -1.65  -1.83  2.060
C3-C4 226 232 2210 C5-C8 177 -l64 2,047
C3-01 132 <114 2.065 C6-C7 170 <164 1.933
C4-C5 226 226 2.086 C7-C8 160 -1.78  1.861
C5-C6 216 216 1711 C9-N1 188 -143 181
C5-C10 219 217 2.092 C10-N1 -1.94 146 1.83
C6-C7 219 218  1.643 C11-N1 160 -136 2.52
C7-C8 215 208  1.625 C11-N2 174 145 219
C8-C9 202  -198  1.601 C12-N2 178 <142 239
C8-Cl4 207 209 1616 C12-N3 172 141 232
C9-C10 214 214 1621 C11-N4 166 142 247
C9-Cl1 208 210 1612 C12-N5 164 -138 258
C11-C12 222 220 1.586 ODOVOU

C12-C13 212 209 1672 Cl-Fe 204  -1.68 095
C13-Cl4 181 -1.76 1597 C2-Fe 217 177 1.09
C13-C17 185 -1.95  1.585 C3-Fe 2191 219 0.62
C13-C18 211 221 1.637 C1-01 L1 4107 323
C14-C15 201 -198  1.590 C2-02 L1000 <105 3.2
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C C p (eA?)! o C p (eA?)!
C15-C16 2199 211 1518 C3-N1 171 <139 218
C16-C17 196 206 1.638 C4-N1 192 142 1.80
C17-02 144 119 1.654 C21-N1 201 <139 1.87
C19-03 118 <110 2.788 C3-N2 L7114l 227
C19-N1 165 -144 2457 C6-N2 195 -142 175
C19-N2 159 <140 2.404 C31-N2 198 -142 179
ESTILO03 C4-C5 237 238 217
C2-C3 229 229 2114 C5-C6 223 223 214
C3-C4 228 231 2201 C5-C7 221 225 178
C4-C5 227 230 2142 OVISOC
C4-01 138 <117 2.001 C2-Cll 171 214 1281
C5-C6 224 227 2150 C4-F1 114 <103 1.900
C6-Cl 219 217 2.165 C7-01 112 -1.06 2.935
c2-Cl 223 220 2109 C7-02 131 <116 2435
C7-Cl 221 218 1758 C1-C2 220 227 2.092
C7-C8 222 223 1.667 C1-C6 220 222 2019
C8-C9 227 231 1.642 C1-C7 222 221 1.800
C7-C7° 239 239 2335 C2-C3 220 213 2.103
FOHCOU07 C3-C4 232 231 2177
Cl-Cr 228 -1.68  0.694 C4-C5 226 224 2314
C2-Cr 228 -173 0.655 C5-C6 218 234 2122
C3-Cr 248  -176  0.667 PHTHACO5
C4-Cr 256 -1.77  0.675 C1-C2 222 218  1.834
C1-01 2107 105 3.307 C2-C3 222 222 2113
C2-02 106 -1.05  3.367 C3-C4 232 234 2112
C3-03 112 -1.04 3383 C1-01 2120 <111 2.882
C4-04 110 -1.05  3.336 C1-02 124 -L11 2373
FOJBOV04 TETXULOI
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C C p (eA?)! o C p (eA?)!

Cl-Fe 214 -1.65  0.965 c1-Cl 175 218 117
C2-Fe 205  -152  0.897 C2-01 129 -113 0 2.62
C3-Fe 189 -147  0.99 C2-02 SLI1 <106 3.0l
C1-01 107 -1.06  3.378 C1-C2 223 218 173
C2-02 102 -098  3.430 C6-N1 195 -146  1.94
C3-03 098  -094  3.350 C3-N2 170 -142 246
FOJBUBO03 C3-N3 176 -141 234
C1-Ni 236 215 0913 C7-N3 232 <139 233
C2-Ni 230 216 0944 C3-C4 219 223 2.06
C1-01 108 -1.06  3.447 C4-C5 230 227 221
C2-02 2109 -1.05  3.466 C5-C6 225 218 215
FOJCEMO6 C6-C7 221 <169 219
C1-Mn 201 -1.62 0952 TUWCOFO1

C2-Mn 268  -1.68  0.820 Cl11-Fel 213 <165  0.86
C3-Mn 210  -1.58  0.804 C12-Fel 213 <161 1.00
C4-Mn 260  -1.67  0.806 C13-Fel 206  -1.69  1.03
C5-Mn 218  -1.61  0.800 C14-Fel -1.84  -145  1.06
C1-01 S1L12 -1.07  3.108 C1-Fe2 205  -150 0.8
C2-02 L1 <105 3.123 C21-Fe2 209  -1.65  1.04
C3-03 2107 -1.02  3.106 C22-Fe2 249  -172  1.00
C4-04 108 -1.05  3.142 C23-Fe2 232 -174 093
C5-05 102 -1.01  3.190 C1-Fe3 240 -147 097
FOLHIX02 C31-Fe3 225 <168 1.07
cl-Cl 172 211 1.380 C32-Fe3 202 -1.62  1.04
GENISTO1 C33-Fe3 221 <170 0.88
C4-04 114 2104 2622 C1-01 126 <114 2.09
C7-07 135 -119 2097 C2-01 147 <121 154
C5-05 128 L1l 2262 Ccl1-011  -1.13  -1.08 325
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C C p (eA?)! o C p (eA?)!

Cc4-04’ 138 -118  2.092 C12-012  -1.15  -1.06  3.04
C8A-O1 131 <113 1982 C13-013  -1.12 -1.07 298
C2-01 134 115 2162 C14-014 097  -094 301
C7-C6 222 226 2141 Cc21-021  -1.11  -1.06  3.10
C6-C5 222 225 2193 C22-022  -1.09  -1.05 325
C5-C4A 220 218 1977 C23-023  -1.10  -1.03  3.10
C4A-C8A  -2.12 212 2139 C31-031  -1.09  -1.05  3.07
CSA-C8 216 224 2191 C32-032  -1.08  -1.07 296
C8-C7 232 229 2138 C33-033  -1.05  -1.06  3.13
Ccr-c2’ 228 227 2133 UROXALO2

Cc2-C3° 240 236 2120 C1-011 -1.05 <101 279
C3-C4 224 223 2.065 C1-012 128 <113 233
Cc4-C5° 230 229 2192 C3-03 116 <106 2.64
C5°-C6° 236 234 2.083 C3-N31 168  -096 235
Cc6-C1’ 217 222 2.048 C3-N32 168 -0.82 230
C3-Cl° 228 220 1.789 WIMYOH02

C4-C3 213 214 1.905 clo-Ci1 229 231 196
C4A-C4 215 214 2.009 C11-F1 2105 -095 191
C3-C2 236 243 2357 YUQQOS

HOHLAS C1-011 117 <109 293
C1-01 134 <116 1.88 C4-041 L1 <101 2.88
C3-N1 195 -144 181 C1-012 126 110 222
C1-C2 228 225 171 C4-042 2123 L1l 225
C2-C3 222 222 162 C3-03 140 <117 1.67
HONLOM C1-C2 229 231 174
C1-02 119 L1l 271 C2-C3 219 218  1.67
C1-03 123 L1221 C3-C4 217 217 1.68
C2-04 121 L1200 2.69 C5-051 119 -110 256
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C; C p (eA3)! C; C p (eA3)!

C2-05 -1.11 -1.06 2.71 C5-N51 -1.63 -1.38 233
C3-06 -1.16 -1.08 2.729 C5-N52 -1.63 -1.43 233
C4-07 -1.16 -1.08 2.713

C5-08 -1.15 -1.10 2.570

C5-09 -1.09 -1.07 291

C6-010 -1.15 -1.09 2.74

C6-011 -1.17 -1.12 2.80

"Values of p taken from the references in Table S1
3,5 CF p=0.57+32.82 exp(2.42 Cmmge)
c-0 R*=0.95 "

p(eA”)

dvbrne

average

Figure S1 Plot of Caverage [(C1 + C2)/2] vs. p. Bonds represented by circular symbols were not

included in the fitting of the exponential equation.
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Figure 82 Exponential curves according to difference in electronegativity for (a) C; and (b) C>. Red
curve: C—M and C-F; black curve: C—M and C-O; and green curve C—M and C—N.
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Some normalizations may also be applied in order to better fit the exponential curve, such as the

multiplication of curvedness by the atomic radius squared (r?) or by the property d; squared (d’),

where d; was taken at the same point at the surface as the curvedness property. Figure S3 shows the

curve obtained for C—X in both cases.

£=0.79(0.03)+4.45(x0.11)exp[2.26(0.10)C]

£=0.59(0.071+21.76(23.11)exp[3.38(20.25)C]

3
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Figure S3 Fitting of the exponential curves for C—Cr, C-Fe, C—-Mn, C-Ni, C—Cl, C-O, normalized

by multiplication to (a) d* and (b) r*.

Initial studies on the C—C bond indicate that the curvedness of the surface might also be dependent on

the geometry and hybridization of the carbon atoms involved in the chemical bond (Figure S4).
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Figure S4 Average value of C for C—C bonds vs. electron density at the bond critical point,

coloured according to the geometry of the carbon atoms in the bond.
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