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Methodologies of Theoretical Studies

Natural Bond Orbitals
Natural Bond Orbitals (NBO) [1] provides us with an accurate Lewis structure. Through this analysis, it gets a detailed image of how the molecular orbitals are composed. This information allows us to explain the nature of the contribution of the atoms to frontier molecular orbitals. It classifies this contribution into three types: bonding, nonbonding and antibonding. To visualize the results, Jmol software its used [2]. 

Fukui Functions
Fukui functions  is defined as the change in electron density at a point  in space when the number of electrons of the system N varies, maintaining the external potential , constant geometry or both [3]. Fukui functions would be defined by the following equations:




Where the first equation gives information about nucleophilic attacks and the second equation gives information about electrophilic attacks will occur. Thus, a third Fukui functions is defined for a free radical attack using the equation:



Dual Descriptor of Reactivity
This descriptor corresponds to the derivative of Fukui functions concerning the number of electrons and gives us simultaneously the nucleophilic and electrophilic sites of a molecule. The following equation defined this descriptor:



It should be noted that those areas that have a value greater than zero will be where the attack of a nucleophile occurs and those areas with a value less than zero will be those that interact with an electrophile [4,5]. 
Table S1. Natural Bond Orbitals to Bzn-1. Decomposition of FMO using NBO analysis. The abbreviation corresponds to (o) occupied, (v) virtual, (b) bonding, (n) non-bonding and (a) anti-bonding.

85(o)  0.211  C19- C21    0.160  N30    0.171  C22- C24
          0.108  C18- C20                  0.123  C18- C20
          0.082  C17- N32
          -----              -----         -----
          0.442(b)           0.178(n)      0.380(a)  total
  --------------------------------------------------------
   86(o)  0.072  C 3- C 4    0.452 Re10    0.120  C15- O16
          0.070  C 1- C 5                  0.065 Re10- C11
          -----              -----         -----
          0.217(b)           0.472(n)      0.311(a)  total
  --------------------------------------------------------
   87(o)  0.126  C17- N32    0.122 Re10    0.060 Re10- C15
          0.098  C22- C24    0.081  C 2
          0.090  C18- C20
          -----              -----         -----
          0.397(b)           0.268(n)      0.335(a)  total
  --------------------------------------------------------
   88(v)  0.066  C19- C21    0.202  N27    0.348  O28- O29
                                           0.072  C22- C24
                                           0.070  C18- C20
                                           0.053  C19- C21
                                           0.051  C17- N32
          -----              -----         -----
          0.094(b)           0.253(n)      0.652(a)  total
  --------------------------------------------------------
   89(v)  0.051  C22- C24    0.088  C 2    0.166  C17- N32
                             0.068  N27    0.104  C11- O12
                                           0.087  C13- O14
                                           0.084  O28- O29
          -----              -----         -----
          0.140(b)           0.245(n)      0.615(a)  total
  --------------------------------------------------------
   90(v)                                   0.273  C11- O12
                                           0.211  C13- O14
                                           0.098  C15- O16
          -----              -----         -----
          0.092(b)           0.160(n)      0.748(a)  total









Table S2. Natural Bond Orbitals to Bzn-2. Decomposition of FMO using NBO analysis. The abbreviation corresponds to (o) occupied, (v) virtual, (b) bonding, (n) non-bonding and (a) anti-bonding.

82(o)  0.164  C21- N34    0.086 Fe11    0.082  C12- C14
          0.155  C22- C23    0.053  C13    0.077  C16- C17
          0.072  C24- C26                  0.060  C25- C28
          0.051  C 1- C 5
          -----              -----         -----
          0.500(b)           0.191(n)      0.309(a)  total
  --------------------------------------------------------
   83(o)                     0.900 Fe11
          -----              -----         -----
          0.041(b)           0.910(n)      0.049(a)  total
  --------------------------------------------------------
   84(o)                     0.796 Fe11
          -----              -----         -----
          0.105(b)           0.835(n)      0.060(a)  total
  --------------------------------------------------------
   85(v)                     0.225  N31    0.376  O32- O33
                                           0.139  C24- C26
          -----              -----         -----
          0.117(b)           0.281(n)      0.602(a)  total
  --------------------------------------------------------
   86(v)                     0.191 Fe11    0.193  C21- N34
                             0.063  C13    0.184  C25- C28
                             0.054  N31    0.061  O32- O33
          -----              -----         -----
          0.120(b)           0.374(n)      0.506(a)  total
  --------------------------------------------------------
   87(v)  0.097  C12- C14    0.445 Fe11    0.055  C 1- C 5
          0.090  C16- C17    0.071  C 2
          -----              -----         -----
          0.237(b)           0.633(n)      0.131(a)  total












Table S3. Condensed Fukui function values for Bzn-1.
[image: C:\Users\Rodrigo\Desktop\Nueva_Numeracion_re.tif]
	Atom 
	f -
	f +
	f 0
	Δf

	C9
	0,0099
	0,0131
	0,0115
	0,0032

	C8
	0,0763
	0,0055
	0,0409
	-0,0708

	C12
	0,0021
	0,0195
	0,0108
	0,0173

	C11
	0,0237
	0,0012
	0,0124
	-0,0225

	C10
	0,0283
	0,0053
	0,0168
	-0,0230

	H5
	0,0002
	0,0002
	0,0002
	0,0000

	H8
	0,0002
	0,0001
	0,0002
	-0,0001

	H7
	0,0018
	0,0003
	0,0011
	-0,0015

	H6
	0,0022
	0,0013
	0,0018
	-0,0009

	Re1
	0,2319
	0,0136
	0,1228
	-0,2183

	C13
	0,0345
	0,0097
	0,0221
	-0,0248

	O3
	0,0386
	0,0025
	0,0205
	-0,0360

	C14
	0,0310
	0,0052
	0,0181
	-0,0258

	O4
	0,0373
	0,0031
	0,0202
	-0,0343

	C15
	0,0153
	0,0016
	0,0084
	-0,0137

	O5
	0,0168
	0,0012
	0,0090
	-0,0156

	C7
	0,0714
	0,0658
	0,0686
	-0,0056

	C4
	0,0571
	0,0539
	0,0555
	-0,0031

	C5
	0,0708
	-0,0012
	0,0348
	-0,0721

	C3
	0,0351
	0,0185
	0,0268
	-0,0167

	C6
	0,0007
	0,1340
	0,0673
	0,1333

	C2
	0,0189
	0,0425
	0,0307
	0,0236

	H2
	0,0001
	0,0000
	0,0001
	-0,0001

	C1
	0,0897
	0,0280
	0,0588
	-0,0618

	H3
	0,0000
	0,0007
	0,0004
	0,0006

	H1
	0,0001
	0,0002
	0,0001
	0,0001

	N1
	0,0029
	0,1934
	0,0982
	0,1905

	O2
	0,0139
	0,1835
	0,0987
	0,1696

	O1
	0,0103
	0,1741
	0,0922
	0,1638

	N2
	0,0100
	0,0196
	0,0148
	0,0096

	H4
	-0,0006
	0,0003
	-0,0001
	0,0009

	N3
	0,0695
	0,0036
	0,0365
	-0,0659






























Table S4. Condensed Fukui function values for Bzn-2.
[image: C:\Users\Rodrigo\Desktop\Nueva_Numeracion_fe.tif]
	Symbol
	f -
	f +
	f 0
	Δf

	C15
	0,0051
	0,0013
	0,0032
	-0,0038

	C16
	0,0097
	0,0000
	0,0049
	-0,0097

	C17
	0,0255
	0,0047
	0,0151
	-0,0208

	C13
	0,0141
	-0,0003
	0,0069
	-0,0144

	C14
	0,0044
	0,0017
	0,0031
	-0,0027

	H11
	-0,0001
	0,0000
	-0,0001
	0,0001

	H12
	0,0003
	0,0000
	0,0002
	-0,0003

	H13
	0,0002
	-0,0004
	-0,0001
	-0,0006

	H9
	0,0005
	0,0000
	0,0002
	-0,0005

	H10
	-0,0001
	0,0000
	-0,0001
	0,0001

	Fe1
	0,7711
	0,0200
	0,3956
	-0,7511

	C9
	0,0041
	0,0074
	0,0057
	0,0033

	C8
	0,0346
	0,0011
	0,0178
	-0,0335

	C10
	0,0049
	0,0005
	0,0027
	-0,0044

	H5
	-0,0001
	0,0000
	0,0000
	0,0001

	C12
	-0,0008
	0,0065
	0,0029
	0,0073

	C11
	0,0063
	0,0005
	0,0034
	-0,0058

	H6
	0,0000
	0,0001
	0,0001
	0,0001

	H8
	-0,0006
	0,0000
	-0,0003
	0,0006

	H7
	0,0000
	0,0003
	0,0001
	0,0002

	C7
	0,0253
	0,0581
	0,0417
	0,0327

	C5
	0,0129
	-0,0015
	0,0057
	-0,0144

	C4
	0,0127
	0,0592
	0,0359
	0,0465

	C6
	0,0006
	0,1373
	0,0689
	0,1367

	C3
	0,0107
	0,0133
	0,0120
	0,0026

	C1
	0,0194
	0,0202
	0,0198
	0,0008

	H3
	0,0000
	0,0007
	0,0004
	0,0007

	C2
	0,0034
	0,0514
	0,0274
	0,0481

	H2
	0,0000
	0,0000
	0,0000
	0,0000

	H1
	0,0000
	0,0002
	0,0001
	0,0002

	N1
	0,0011
	0,2127
	0,1069
	0,2115

	O1
	0,0028
	0,1899
	0,0964
	0,1871

	O2
	0,0036
	0,1994
	0,1015
	0,1957

	N3
	0,0245
	0,0017
	0,0131
	-0,0229

	N2
	0,0039
	0,0140
	0,0089
	0,0101

	H4
	-0,0001
	0,0000
	0,0000
	0,0001
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