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Tests on different computational methods.

The computational method used in this work and
presented in the main paper (MO06-based DFT
computations detailed in “Computational Method”)
was undergone to some tests to confirm the likelihood
of the obtained results. Some relevant results
reported in the paper were newly computed by using
different methods.

A first test was performed on the interaction energies
between couples of molecules (Figures 5 and 6 and
Table 3). Couples A-G full interaction energies were
computed by using the same basis set and
pseudopotential of Table 3 but the B97D3 xc
functional was used in place of M06.

Table S1. Computed interaction energies (kcal/mol) of selected couples of
molecules shown in Figures 5 and 6. Computations performed at the B97D3
level if theory (see “Computational Details”). Differently to Table 3, only the
full interaction energy was computed.

BSSE Corrected Not Corrected

2) energies was newly computed using the more
complete cc-pVTZ basis set in place of the 6-31G(d),
which was used for the results in the paper. Table S2
collects our results for 1b (Figure 4 for a graphical
description of the “minimum” and “TS” structures).
Single point computations were performed on the
same structures optimized for the Table 2 values.

A comparison between Table S2 and Table 2 (for 1b)
allows concluding that no significant changes can be
attributed to the use of a smaller basis set centered on
the ligands in spite of their importance in determining
the preferred arrangement of the inner coordination
sphere. The larger aug-cc-pVTZ basis set was further
applied for computing Steps 1 and 2 energies. Table S3
collects also these values.

Table S3. Computed energies (kcal/mol) of the Steps 1-2 for the 1b minimum
and transition structure shown in Figure 4. The aug-cc-pVTZ basis set is
centered on all the atoms. Reported in parenthesis are the energy gaps
between the transition and minima structures.

1b
Minimum TS
Structure Structure
Preparation energy +2.43
(Step 1) 182 (+0.61)
Interactions among ligands 389 -6.24
(Step 2) (-2.35)

[(L)AgNOs]2“
Couple A Full -8.57 -10.15
Couple B Full -34.25 -42.12
Couple C Full -23.78 -30.07
Couple D Full -66.49 -83.72
1
Couple E Full -3.40 -5.50
Couple F Full -11.09 -13.90
Couple G Full -42.71 -51.94

@ A. Mizar, C. Pettinari, F. Marchetti, I. Timokhin and A. Crispini,
Inorg. Chem. Commun., 2012, 24, 20-23.

Table S1 reports these results. The observed trend of
the interaction energies is in line with the MO06 results.
The B97D3 values are invariably more stabilizing than
the MO6 ones, but all the conclusions described in the
text (which was based on trends rather than absolute
values) are confirmed by the B97D3 results.

Table S2. Computed energies (kcal/mol) of the Steps 1-3 for the 1b minimum
and transition structure shown in Figure 4. The cc-pVTZ basis set is centered
on all the atoms apart from Ag. Reported in parenthesis are the energy gaps
between the transition and minima structures.

Atomic Charges of L and LM® Hydrogen atoms.
DFT computations were performed on L and LVe
experimental structures with the aim to compute the
atomic charges of the hydrogen atoms. The same
computational method detailed in “Computational
Methods” and used throughout the main paper was
applied. The ligands structures were extracted from
the [(L)AgNOs]; and 1 crystals, respectively.

Table S4. Hydrogen atomic charges (rages for each type oh H atoms)
computed for L and LMe, Mulliken’s and NPA (Natural Population Analysis)
charges are reported. The values in parenthesis were obtained after structure
optimization of the C-H bond distances (and freezing the remaining

1b
Minimum TS
Structure Structure
Preparation ener +2.52
parat gy +1.94
(Step 1) (+0.58)
Interactions among ligands 3.97 -6.14
(Step 2) ’ (-2.40)
Ag-ligands interaction -195.58
-204.20
(Step 3) (+8.63)
Total E 206.01 19920
otal Ener; -206.
gy (+6.81)

A second test was performed about the dependence
of our results from the used basis set. Steps 1-3 (Table

parameters).
Hydrogen L Lme
Atoms
Mulliken NPA Mulliken NPA
Phenyl 0.12 0.14 0.12-0.13 0.14
Hydrogens (0.15) (0.14) (0.14-0.16) (0.14)
0.22-0.24 0.23-0.25 0.22-0.23 0.23-0.24
Ph-CH2-S
(0.20-0.22) (0.26-0.28) (0.20-0.21) (0.26-0.28)
Pyrimidine
0.19-0.21 0.22-0.23
Hydrogens
(0.20-0.22) (0.23-0.25)
(ortho to N)
Pyrimidine
0.14-0.15 0.15-0.16 0.13-0.14 0.15
Hydrogens
(0.15) (0.14-0.15) (0.13) (0.14-0.15)
(meta to N)

Table S4 lists the Mulliken’s and NPA charges (Natural
Charges, atomic charges obtained from the NBO-
based Natural Population Analysis, g09 key:
population = npa). As the experimental C-H distances
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were arbitrary chosen, the same charges were also
computed after C-H bond distances optimization, in
which all the other parameters were frozen (such
charges are in parenthesis).

From the “Ph-CH»-S” entry, the most protic hydrogen
atoms (intended as the H atoms of higher charge) are
the ones of the methylene group linked to the phenyl
group and the S atom. This finding is common to both
L and LM In L, the pyrimidine hydrogen atoms in
ortho to the N heteroatoms are computed as relatively
protic in comparison to the meta ones.

Energy curves at the B97D3 level.
The energy curves of Figure 4 were computed with the
B97D3 xc functional. The basis set and
pseudopotential used for MO06 computations (see
“Computational Methods” for details) were applied
also in these computations. Figure S1 shows the
obtained results.
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Figure S1. Molecular energy as a function of the relative position of the two
pyrimidine rings measured by the dihedral defined by the S-N-N-S atoms
showed in the left structure) and (see “Computational Details” for a more
extended description) in the case of the model complexes Dc (top) and 1b
(bottom). The shown structures correspond to the minimum energy and
transition structures associated to the respective energy curves.

In comparison to Figure 4 in the paper, Dc (top part of
the figure) shows a very similar energy curve. This fact
confirms the energy preference for a minimum
structure suitable to dinuclear complexes, as obtained
from MO06 computations. 1b shows a more different
curve (bottom) in comparison to Figure 3 (bottom) in
which a smaller barrier around 0 degrees is obtained.
However, the general characteristics are preserved,
like the absolute minimum around 90 degrees and an
energy barrier which hinders the obtainment of
torsion angles around 0 degrees, hence hindering
dinuclear complexes as described by MO06
computations.

Cartesian coordinates (angstrom) of Couples A-G
discussed in the paper.

Couple A

Ag 1.780273 10.055614 5.333420
s 9.047450 13.966819 11.473683
s 4.569940 11.765557 5.766321
s 9.642691 8.709133 7.937806
o -0.749866 10.181254 4.641875
o 0.226480 11.771609 3.819201
o -1.829101 11.546968 3.434040
N 10.057528 15.591965 13.213888
N 7.672801 15.533328 13.141593
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.716241
.779722
.171750
.269490
322236
-891900
-850799
-883135
.658350
.833218

774791
730755
962424

.745783
.000124
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675994

.298296
.517208
.659850
.258117
-540039
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.237141
-500232
.506745
.275545
.123576
.167156
.915770
.913160
.818812
.012585
.474359
.207182
.684692
.611941
-004498
.028153
-083733
.197104
.581831
.144113
.704932
-045368
.435418
-058329
-576500
.922904
.650834
.133272
.191237
.538391
.474910
-082882
.985142
-932396
.362732
.403833
.371497
-596282
.421414
-479841
.523877
.292208
-508849
.254508
-523902
-578638
-956336
.737424
.594782
2996515
.714593
.164093
-013355
.017491
.754400
.747887
-979087
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.341472
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.242047
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.421255
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.481634
.042453
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.392641
.617282
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.974746
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883751
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-595884
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.655683
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549315
508118
906235
880503
865437
279980

.856716
-4.
-5.
-4.
-3.
-2.
-2.

276938
051099
598480
247130
247778
503697

.727645
-0.
-0.
-0.
-1

.467020
.075431
.021207
.951190
-2.

738800
204398
554297
316951

033116

.930743
-2.
.426225

934854

PP ORO—OOOPIXIIXROOOONANAERNNUNWNODOD =D — =N

[CESENESRS)

.364671
.097224
.498730
.475899
.150661
-337993

449923

.653174
.602794
.727069
.678363

267642
941428
867861
579759

.580524
.571969
.793813
-836090
.815780
-023060
-960591
.143854
.911344
.199262
.989574
-038265
.066173
894351
.315124
.780598

278887

.695516
-856205

901097
750651
472335
514100

.454580
.262321
.579724
.975392
.071955
.225759
.135575
485297
-894562

.700328
-880981
.157529
.713248
.886747
.547006
-575366
-351208
.170946
322526
.875341
.200511
333920
-501589
-568268
-026602
.059143
.366521
.571421
.819027
-304846
-353994
.610598
.954853
-359863
-869881
.844864
.016733
.695940
.602570
.919465
-069382
.442082
826020
.185249
.140746
.382232
.732913
.379418
.813627
.525778
.613527
2990990
.516749
-565698
.719166
.841272



Table S5. Selected bond length (A) and angles (°) of 1 and 5 complexes.

1 5
Ag-N(1) 2.261(3) 2.206(5)
Ag-N(3) 2.250(3) 2.239(5)
Ag-0(1) 2.506(3) 2.318(14)

N(3)-Ag-N(1) 150.68(10) 153.1(2)

N(3)-Ag-O(1) 110.17(13) 92.0(4)

N(1)-Ag-O(1) 96.50(12) 114.3(4)
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