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Section S1. Topological Analysis of L(r) = =V*o(r).

The topological analysis of L(r) = -V2p(r) brings the characteristic critical points (CPs) of
the function, where its gradient vanishes. As for o(r), systems at equilibrium configuration show
four types of CPs in the 3D-space (n, @), n and @ being respectively the number of non-zero
curvatures along the three main directions of the distribution and the algebraic sum of their signs
(n =3 and @ = -3, -1, +1 or +3). While (3,-3) and (3,+3) CPs indicate local maxima (3D-
concentration) and minima (3D-depletion) of electronic charge, (3,—1) and (3,+1) CPs are saddle
points and correspond respectively to local 1D-depletion/2D-concentration and 2D-depletion/1D-
concentration along the three main directions of the L-distribution. The disposition of the saddle
points in the space is not only a consequence of the sites occupied by the local 3D maxima and
minima, but also of the other saddle points. Thus, along 1D main direction belonging to a 2D-
surface that embraces three CPs, a central (3,—1) CP can be faced by either (3,—3) or (3,+1) CPs,
whereas a central (3,+1) CP can be faced by either (3,43) or (3,—1) CPs. In all cases, the
consecutive appearance of local 1D-maxima and 1D-minima is a consequence of both the finite
values and the continuity of the L-function and its derivatives in the space.!

Charge concentration (CC) and charge depletion (CD) sites in the valence shell of atoms
are associated to local nucleophilic and electrophilic atomic sites.> Whereas for lighter atoms (for
instance, O, F, S or Cl) CC and CD sites appear in the atomic valence-shell charge concentration
(VSCC) region, for heavier atoms (for instance, Se, Br, Te, or ) CC and CD sites show in the
extended atomic valence-shell charge depletion (VSCD) region.>* Indeed, because of the large
quantity of core electrons, valence electrons follow a significant screening in heavier atoms, and
therefore a huge depletion of their charge density with the concomitant VSCC shrinking (up to

34 local electrostatic

vanish for heavier ones).! As indicated in previous works,
electrophiliceesnucleophilic interactions between atomic CD and CC sites drive geometrical
preferences in intermolecular interactions, the CDeesCC direction being very close to the
internuclear direction of the involved atoms (the angle between both directions being typically less
than 15°). Nucleophilic CC sites are observed in concentrated regions of the atomic valence-shells
(lone pairs regions) and correspond to (3,—3) CPs in the topology of the L-function. Electrophilic
CD sites are observed in depleted regions of atomic valence-shells and correspond in most cases

to (3,+1) CPs in the topology of the L-function, even if in some cases (3,+3) or (3,—1) CPs can
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appear instead. This is for instance the case of hydrogen atoms, where a (3,+3) CP marks in many
cases the electrophilic CD site along the bonding axis. For other atoms, in the absence of a (3,+1)
CP aless performer (3,—1) CP can take over the CD site (the latter behaving as a 1D-depletion site
in front of the 2D-depletion site for the former).

Because the L(r) = —V2p(r) distribution exhibits positive and negative values, and varies
rapidly in the space, the topology of L(r) is difficult to interpret. In particular, many CPs of all
types exhibit around atoms and care should be taken in the selection of the relevant ones for
discussions. To this respect, it has been shown that only CPs laying on (or very close to) interaction
planes and belonging to VSCC (for lighter atoms) or VSCD (for heavier atoms) are mostly
relevant."** In this work, we will extend these criteria to focus on selected CPs belonging to
chalcogen atoms.

The electrophilic/nucleophilic power of CD/CC sites can be monitored by the L/p value at
the corresponding sites (the normalization by p permitting the comparison between atoms with a
different number of electrons). Thus, the larger the positive/negative L/p magnitude the more
nucleophilic/electrophilic power of the site. Accordingly, the larger the positive difference A(L/p)
= (L/p)cc — (L/p)cp the more important is the nucleophiliceeeelectrophilic interaction. In the
interaction of electrophilic and nucleophilic sites with their environment, we assume an inverse-
square law with the distance, which corresponds to the expected geometric dilution of a point-
source radiation into three-dimensional space. Hence, with the aim to monitor the intensity of the
electrophilicessnucleophilic interaction in this work we introduce the descriptor A(L/p)/d?cp--cc =
[(L/p)cc — (L/p)cp)/dPcp--cc, where d?cp--cc is the CDes+CC distance. The descriptor increases
with the electrophilic and the nucleophilic power of the sites and with shorter distances. Therefore,
the larger is the positive value of A(L/p)/d*cp--cc the most relevant is the interaction. Thanks to
the normalization per charge density unit, the descriptor permits to compare in the same scale
interactions involving different kind of atoms.

The iso-surface V2p(r) = 0 has been defined as the reactivity surface of molecules
following a nucleophilic attack.? Hence, the holes observed in the surface mark the regions through
which the attack can take place. In some cases, the iso-surface V2p(r) = 0 does not present a hole,
but appears just closing a very thin VSCC region. This is typically the case of sigma-holes in

lighter atoms.



Figure S1. Crystal Packing of COSS Showing the Presence of n-Stacking, Hydrogen Bonding
(cyan) and Chalcogen Bonding (purple) interactions.




Figure S2. Crystal packing showing the presence of m-stacking, hydrogen bonding (in cyan) and
chalcogen bonding (in purple) in COSeS.




Figure S3. Crystal packing showing the presence of m-stacking, hydrogen bonding and
chalcogen bonding in COSeSe.



Figure S4 .Crystal packing showing the presence of m-stacking, hydrogen bonding (in cyan) and
chalcogen bonding in COSSe.



Figure S5. Crystal packing showing the presence of n-stacking, hydrogen bonding (cyan) and
chalcogen bonding (purple) in CSSS (AYOZAR).
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Figure S6. Crystal packing showing the presence of m-stacking, hydrogen bonding (in cyan) and
chalcogen bonding (in purple) in CSSSe.
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Figure S7. Crystal packing showing the presence of m-stacking, hydrogen bonding (in cyan) and

chalcogen bonding (in purple) in CSSS (AYOZAROI).
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Figure S8. Crystal packing showing the presence of m-stacking, hydrogen bonding (in cyan) and
chalcogen bonding (in purple) in CSSeS
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d) CSSeS

¢) CSSSe

Figure S9. ChB motifs in (a) COSeS, (b) COSSe, (c) CSSSe and (d) CSSeS. Letters A and B in
the atomic labels of COSeS and CSSeS report for two molecules present in the asymmetric unit.
The letter a in the atomic labels of COSeS reports for the major molecular component in the

disordered crystal structure.
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Figure S10. Electrostatic potential maps of COSSe, COSeS, CSSSe and CSSeS drawn along
R1A, R1B and R2A regions. Maps are plotted on the iso-electron density surface p = 0.002 a.u.

Blue: positive, Red: negative. The ESP values in the figure are reported in kcal/mol.
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Figure S11. Electrostatic potential maps of COSS, COSeSe, CSSS and CSSeSe drawn along

R1A, RIB and R2A regions. Maps are plotted on the iso-electron density surface p = 0.001 a.u.

Blue: positive, Red: negative. The ESP values in the figure are reported in kcal/mol.
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Figure S12. Electrostatic potential maps of COSSe, COSeS, CSSSe and CSSeS drawn along

R1A, RIB and R2A regions. Maps are plotted on the iso-electron density surface p = 0.001 a.u.

Blue: positive, Red: negative. The ESP values in the figure are reported in kcal/mol.
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Figure S13. (3,-3) CPs of L(r) (in yellow) representing the lone-pairs of the chalcogen atoms
present in the molecule.
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Figure S14. Left: L(r) = —V?p(r) maps [contours in e/A’ are in logarithmic scale: positive (red)
and negative (blue)] for CSSS (top) and CSSeSe (bottom). Right: V?p(r) = 0 maps plotted for
CSSS (top) and CSSeSe (bottom) with atomic portioning. Relevant CPs of L(r) in the valence
shell of chalcogen atoms are denoted in maps as small spheres [ (3, —1) CPs are green, (3, +1) CPs
are pink and (3, +3) CPs are violet]. (3,-3) CPs corresponding to lone-pairs of Ch2 and Ch3 are
out of plane in the left and hidden by the enclosing surfaces V?p(r) = 0 in the right. They are shown
in Figure S13.
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Figure S15. Left: L(r) = —V2p(r) maps [contours in e/A’ are in logarithmic scale: positive (red)
and negative (blue)] for COSSe (top) and COSeS (bottom). Right: V2p(r) = 0 maps plotted for
COSSe (top) and COSeS (bottom) with atomic portioning. Relevant CPs of L(r) in the valence
shell of chalcogen atoms are denoted in maps as small spheres [ (3, —1) CPs are green, (3, +1) CPs
are pink and (3, +3) CPs are violet]. (3,-3) CPs corresponding to lone-pairs of Ch2 and Ch3 are
out of plane in the left and hidden by the enclosing surfaces V?p(r) = 0 in the right. They are shown
in Figure S13.
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Figure S16. Left: L(r) = —V?p(r) maps [e/A’ , contours are in logarithmic scale: positive (red) and
negative (blue)] for CSSSe (top) and CSSeS (bottom). Right: VZp(r) = 0 maps plotted for CSSSe
(top) and CSSeS (bottom) with atomic portioning. Relevant CPs of L(r) in the valence shell of
chalcogen atoms are denoted in maps as small spheres [ (3, —1) CPs are green, (3, +1) CPs are pink
and (3, +3) CPs are violet]. (3,-3) CPs corresponding to lone-pairs of Ch2 and Ch3 are out of plane
in the left and hidden by the enclosing surfaces V?p(r) = 0 in the right. They are shown in Figure
S13.
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Figure S17 Intermolecular bond critical points (BCPs, small green spheres), intermolecular bond
paths (dashed lines) and relevant charge concentration and charge depletion (CC/CD) sites
(yellow/pink/violet spheres) involved in the chalcogen bonding interactions present in motifs I and
IT of CSSS (AYOZAR). The CPs of L(r) are: (3,—3) in yellow, (3+1) in pink, and (3,+3) in violet.
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Figure S18 Intermolecular bond critical points (BCPs, small green spheres), intermolecular bond
paths (dashed lines) and relevant charge concentration and charge depletion (CC/CD) sites
(yellow/pink/violet spheres) involved in the chalcogen bonding interactions present in motif I of
CSSS (AYOZAROL1). The CPs of L(r) are: (3,—3) in yellow, (3+1) in pink, and (3,+3) in violet.
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Figure S19 Intermolecular bond critical points (BCPs, small green spheres), intermolecular bond
paths (dashed lines) and relevant charge concentration and charge depletion (CC/CD) sites
(yellow/pink/violet spheres) involved in the chalcogen bonding interactions present in motifs I, 11
and III of COSeS. The CPs of L(r) are: (3,—3) in yellow, (3+1) in pink, and (3,+3) in violet.
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Figure S20 Intermolecular bond critical points (BCPs, small green spheres), intermolecular bond
paths (dashed lines) and relevant charge concentration and charge depletion (CC/CD) sites
(yellow/pink/violet spheres) involved in the chalcogen bonding interactions present in motifs I and
II of COSSe. The CPs of L(r) are: (3,—3) in yellow, (3+1) in pink, and (3,+3) in violet.

25



= \\§

ﬂx\\\ Ny

—
P S\Qi::::H::f“fi;§§§3§5§25§f?l:??

Figure S21 Intermolecular bond critical points (BCPs, small green spheres), intermolecular bond
paths (dashed lines) and relevant charge concentration and charge depletion (CC/CD) sites
(yellow/pink/violet spheres) involved in the chalcogen bonding interactions present in motifs I and
I1 of CSSSe (AYOZAR). The CPs of L(r) are: (3,—3) in yellow, (3+1) in pink, and (3,+3) in violet.
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Figure S22 Intermolecular bond critical points (BCPs, small green spheres), intermolecular bond
paths (dashed lines) and relevant charge concentration and charge depletion (CC/CD) sites
(yellow/pink/violet spheres) involved in the chalcogen bonding interactions present in motifs I, I1,
III and IV of CSSeS (AYOZAR). The CPs of L(r) are: (3,—3) in yellow, (3+1) in pink, and (3,+3)
in violet.
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Motif I

Figure S23 Intermolecular bond critical points (BCPs, small green spheres), intermolecular bond
paths (dashed lines) and relevant charge concentration and charge depletion (CC/CD) sites
(yellow/pink/violet spheres) involved in the chalcogen bonding interactions present in motifs I, 11
and III of COSS computed in trimer. The CPs of L(r) are: (3,—3) in yellow, (3+1) in pink, and
(3,+3) in violet.
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Figure S24. Molecular graphs for [CCh1Ch2Ch3 + F]! complexes formed via region R1A.
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Figure S25. Molecular graphs for [CCh1Ch2Ch3 + F]! complexes formed via region R1B.
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Figure S26. Molecular graphs for [CCh1Ch2Ch3 + F]! complexes formed via region R2.
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Figure S27 L(r) maps and CPs in fluoride adducts of CSSS (top) and CSSeSe (bottom). (3,+1)
CPs (pink spheres) and (3,-1) CPs (dark green spheres) are depicted around Ch2, Ch3 and F atoms.

Bond critical points are small light green spheres.
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Figure S28 L(r) maps and CPs in fluoride adducts of COSSe (top) and COSeS(bottom). (3,+1)
CPs (pink spheres) and (3,-1) CPs (dark green spheres) are depicted around Ch2, Ch3 and F atoms.

Bond critical points are small light green spheres.
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Figure S29 L(r) maps and CPs in fluoride adducts of CSSSe (top) and CSSeS (bottom). (3,+1)
CPs (pink spheres) and (3,-1) CPs (dark green spheres) are depicted around Ch2, Ch3 and F atoms.

Bond critical points are small light green spheres.
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0=31.9°

Figure S30 (a) CCyp1-S2-CCpp2 and CCjp1-S3-CCip2 planes in COSS. (b) Angle 0 between the plane
defined by C1, S2 and one CCj, and the plane containing S2 and its lone pairs CCs: and CCpp2.
(c) Angle 0 between the plane C7, S3 and one CCyy, and the plane containing S3 atom and its lone
pairs CCpps and CCp2. (d) Angle 6 between the plane S2, S3 and one CCj, (along the S2-S3 bond)
and the plane containing S3 and its lone pairs CCp; and CCpp2.
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(d) 0=14.3°

Figure S31 (a) CCjp1-Se2-CCpp2 and CCypi-Se3-CCip2 planes in COSeSe. (b) Angle 6 between the
plane defined by C1, Se2 and one CCj, and the plane containing Se2 and its lone pairs CCips and
CCpp2. (c) Angle 6 between the plane C7, Se3 and one CCj, and the plane containing Se3 atom
and its lone pairs CCjps and CCyp2. (d) Angle 6 between the plane Se2, Se3 and one CCjp (along the
Se2-Se3 bond) and the plane containing S3 and its lone pairs CCjpr and CCipa.

36



Table S1. Molecular Centroid-Centroid Distances for m-Stacking Motifs Observed in COSS,

COSeS and COSeSe Isostructural Compounds.

n-stacking motif ~ COSS ~ COSeS  COSeSe
AA 3.612A 3.603A 3.643A
BB 3.707A 3770 A 3.875A
AB 3.829A 3.833A 3.896A

*The molecular centroid was calculated utilizing the non-hydrogen atoms present in the molecule.

Table S2. Selected intermolecular interaction observed in the crystal structure of COSS, COSeS

and COSeSe.
Intermolecular Interaction | d(A) | Z(°) Symmetry
COSSs
C6A-H6A---S3B 3.05 128.2 X,-11y,z
S2A-S3A---S3B 3.837 148.6
C6A-H6A---O1B 2.46 133.8 2-x,2-y,2-z
C3B-H3B---S3A 3.26 140.6
C5B-H5B--01B 2.56 129.2 X,1.5-y,0.5+z
C3B-H3B--O1B 2.93 134.7 2-x,2-y,2-z
C1B-S2B---S2A 3.984 160.7 1-x,-0.5+y,1.5-z
C7B-S3B---S2A 3.830 162.1
C5B-H5B---S3A 3.25 127.6 X,1.5-y,0.5+z
C6B-H6B---O1A 2.32 152.6 1-x,1-y,2-z
C3A-H3A---S3B 3.19 154.8
C1A-S2A--O1A 3.199 162.7 1-x,0.5+y,1.5-z
C7A-S3A--O1A 3.081 165.1
S3A-S2A--S3A 3.701 165.1
C4A-H4A---S2A 2.94 144.6 X,1.5-y,0.5+z
C4A-H4A---S2B 3.01 130.5 X,1.5-y,-0.5+z
C4B-H4B---C5B(m) 2.96 159.5 2-x,0.5+y,2.5-z
COSeS
C6A-H6A--S3Ba 2.82 136.6 X,-1-y,-z
Se2Aa-S3Aa--S3Ba 3.887 150.8
C6A-H6A--O1Ba 2.48 121.1 X,y,Z
C3B-H3B---S3Aa 3.30 131.7
C5B-H5B---O1Ba 2.48 130.0 X,-0.5-y,0.5+z
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C3B-H3B:--OlBa 2.74 137.4 -X,-Y,-Z
C1Ba-Se2Ba---Se2Aa 3.909 156.1 1+x,-0.5-y,0.5+z
C7B-S3Ba---Se2Aa 3.773 160.9
C5B-H5B--S3Aa 3.14 125.6 -x,-0.5+y,0.5-z
C6B-H6B---O1Aa 2.27 154.0 -14x,-1+y,z
C3A-H3A---S3Ba 3.24 150.1
Cl1A-Se2Aa---OlAa 3.096 158.0 1-x,-0.5+y,0.5-z
C7A-S3Aa---0OlAa 3.029 163.6
S3A-Se2Aa--S3Aa 3.517 164.1
C4A-H4A---Se2Aa 2.92 139.2 x,0.5-y,-0.5+z
C4A-H4A---Se2Ba 2.95 131.7 -x,0.5+y,-0.5-z
C4B-H4B---C6B(n) 2.91 161.5 -x,0.5+y,0.5-z
COSeSe
C6A-H6A---Se3B 3.07 125.7 X,-1+y,z
Se2A-Se3A--Se3B 3.819 147.1
C6A-H6A---O1B 2.44 136.4 -X,-y,2-Z
C3B-H3B---Se3A 3.21 134.9
C5B-H5B--O1B 2.55 134.4 x,0.5-y,-0.5+z
C3B-H3B--O1B 3.02 135.1 -X,-y,2-Z
C1B-Se2B---Se2A 3.925 157.7 1-x,0.5+y,2.5-z
C7B-Se3B---Se2A 3.769 159.8
C5B-H5B--Se3A 3.28 123.0 X,0.5-y,-0.5+z
C6B-H6B---O1A 2.44 156.1
C3A-H3A---Se3B 3.14 157.2 1-x,1-y,2-z
C1A-Se2A---O1A 3.292 155.8 1-x,0.5+y,2.5-z
C7A-Se3A--O1A 3.125 160.8
Se3A-Se2A--Se3A 3.596 165.8
C4A-H4A---Se2A 2.98 142.8 X,0.5-y,-0.5+z
C4A-H4A.---Se2B 3.06 130.3 X,0.5-y,-0.5+z
C4B-H4B--C6B(n) 2.95 159.3 -x,-0.5+y,1.5-z

Table S3. Molecular Centroid-Centroid Distances for the two unique n-Stacking Motifs Observed
in CSSS, COSSe and CSSSe.
n-stacking motif ~ COSSe CSSS CSSSe

AAl 3.730 A 3879 A 3.889 A
AA2 3.728A 3991 A  4.008 A
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Table S4. Selected intermolecular interaction in the crystal structures of CSSS, COSSe and

CSSSe
Intermolecular Interaction ‘ d(A) ‘ Z(°) Symmetry
CSSS (AYOZAR)
C1-82---S1 3.376 170.7 1.5-x,0.5+y,1.5-z
C7-83---S1 3.428 164.1
S3-S2---83 3.955 164.4
C4-H4---S2 3.04 140.0 X,-y,0.5+z
Co6-H6---S1 3.01 132.3 0.5+x,-0.5+y,z
S2-83---S1 3.373 151.2
C5-H5---82 3.03 158.4 0.5+x,0.5-y,0.5+z
COSSe
C1-S2---01 3.605 162.9 0.5-x,0.5+y,0.5-z
C7-Se3--01 3.543 158.3
Se3-S2---Se3 3.783 167.8
C4-H4---S2 2.84 144.6 x,1-y,0.5+z
C6-H6---0O1 2.97 127.8 0.5+x,0.5+y,z
S2-Se3---0O1 3.201 154.0
C5-H5--82 2.90 155.3 X,1-y,0.5+z
C7-Se3---Se3-C7 3.658 146.9 -X,y,0.5-z
CSSSe
C1-S2---S1 3.471 169.4 1.5-x,0.5+y,0.5-z
C7-Se3---S1 3.456 161.0
Se3-S2---Se3 3.910 164.4
C4-H4---S2 3.07 140.8 X,-y,0.5+z
C6-H6---S1 3.03 131.1 0.5+x,-0.5+y,z
S2-Se3---S1 3.396 151.8
C5-H5--82 3.06 158.2 0.5+x,0.5-y,0.5+z
C7-Se3---Se3-C7 4.073 139.4 1-x,y,0.5-z

Table S5. Selected intermolecular interaction observed in the crystal structure of CSSS

(AYOZARO1)

Intermolecular Interaction d (A) 40 Symmetry
C4-H4---S1 3.38 132.9 -0.5-x,0.5+y,0.5-z
C3-H3---S2 2.75 148.2
C5-H5---S1 3.04 133.6 -0.5+x,1.5-y,0.5+z
C6-H6---S1 2.87 126.1 0.5+x,1.5-y,0.5+z
C7-83.--S1 3.555 163.1 0.5-x,-0.5+y,0.5-z
C1-S2---S1 3.503 167.4
S2-S3---S3 3.764 158.1 1-x,1-y,1-z
C6-H6:--S3 3.15 142.4
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Table S6. Selected intermolecular interaction observed in the crystal structure of CSSeS

Intermolecular d(A) Z(°) Symmetry
Interaction
C6A-HO6A---S3A 3.16 150.9 -X,-1-y,-z
C4A-H4A---S1A 3.39 140.1 1-X,-y,-Z
C3B-H3B---C5A 2.71 136.6 1-X,-y,-Z
CIA-Se2A---S1B 3.346 171.8 -14x,y,z
C7A-S3A---S1B 3.808 153.8
CIB-Se2B--Se2A 3.763 154.9 1-x,-0.5+y,0.5-z
C7B-S3B---Se2A 3.525 164.8
CIA-Se2A---S3B 3.573 163.8 1-x,0.5+y,0.5-z
Se2B-S3B---S1A 3.913 152.9
S3B-Se2B---Se2B 3.518 164.4 2-x,0.5+y,0.5-z

Table S7. Structural characteristics of the ChB interactions in COSeS, COSSe, CSSSe and CSSeS

Compound | Motif Interaction c-hole | d(A) | RR 4 (°) &) o Vip | VI
(/A% | (/A | G
)
COSeS 1 C7A/Se2Aa-S3Aa=*01A-ClAa R2 3.029 0.91 163.6/70.6 110.1 0.082 1.02 | 0.79
Cl1Aa/S3Aa-Se2Aa+*O1A-ClAa R2 3.096 0.91 158.0/67.3 114.7 0.073 0.92 | 0.80
C1Aa/S3Aa-Se2Aac+*S3Aa-C7A/Se2Aa RI1A 3.516 0.95 77.3/164.1 125.9/94.5 0.061 0.56 | 0.82
1 C7A/Se2Aa-S3Aas*+S3Ba-C7B/Se2Ba R1B 3.887 1.08 87.8/150.8 144.3/103.7 | 0.027 0.29 | 0.66
11 C7B/Se2Ba-S3Bas+*Se2Aa-Cl1Aa/S3Aa R2 3.773 1.02 160.9/76.8 127.0/131.0 | 0.037 0.41 0.98
C1Ba/S3Ba-Se2Bas+*Se2Aa-C1Aa/S3Aa R2 3.909 1.03 156.1/70.00 110.6/112.9 | 0.039 0.36 | 0.77
COSSe 1 C1/8e3-S2¢2:01=C1 R2 3.605 1.09 162.9/70.6 110.2 - - -
C7/82-Se3++01=C1 R2 3.543 1.04 158.3/73.7 110.2 0.032 0.37 | 0.76
C1/8e3-S2+2+8e3-C7/S2 RI1A 3.783 1.02 87.7/167.8 124.6/86.0 0.040 0.38 | 0.74
1 C7/82-Se3+++01=C1 R1B 3.201 0.94 97.8/154.0 150.4 0.056 0.73 | 0.76
CSSSe 1 C1/Se3-S2++S1=C1 R2 3.471 0.94 169.4/71.1 101.5 0.063 0.64 | 0.75
C7/S2-Se3++S1=C1 R2 3.456 0.93 161.0/71.9 106.7 0.070 0.69 | 0.77
C1/Se3-S2+2+Se3-C7/S2 RIA 3.910 1.06 88.7/164.4 129.4/80.3 - - -
11 C7/S2-Se3+++S1=C1 RIB 3.396 0.92 96.5/151.8 148.2 0.064 0.68 | 0.70
CSSeS 1 C1A/S3A-Se2A++-S1B=C1B R2 3.346 0.90 171.8/84.0 134.0 0.082 0.79 | 0.87
C7A/Se2A-S3A++-S1B=C1B R2 3.808 1.06 153.8/60.9 132.5 - - -
11 C1B/S3B-Se2Be+*Se2A-C1A/S3A R2 3.763 0.99 154.9/66.6 121.3/117.1 - - -
C7B/Se2B-S3Be++Se2A-C1A/S3A R2 3.525 0.95 164.8/78.5 87.1/118.4 0.066 0.63 | 0.84
I CI1A/S3A-Se2A+++S3B-C7B/Se2B Rla 3.573 0.97 163.8/100.6 124.7/106.4 | 0.067 0.63 0.84
C7B/Se2B-S3B++*S1A=C1A R1b 3.913 1.09 105.7/152.9 93.8 0.029 0.31 | 0.69
v C1B/S3B-Se2B-++Se2B-C1B/S3B Rla 3518 0.93 99.4/164.4 83.9/118.4 0.077 0.60 | 091
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Table S8: Topological parameters p, V2p and [V|/G obtained at BCPs of the covalent bonds of

COSS, COSeSe, CSSS and CSSeSe.

COSS COSeSe CSSs CSSeSe
P v | NVIG | p vl | VIG | p vl | VIG | p | v | VIG
Ch2-Ch3 | 095 | -2.65 | 2.60 | 0.68 | -082 | 226 | 093 | 245 | 256 | 067 | -0.72 | 223
Ch2-Cl_| 120 | -548 | 3.04 | 096 | -253 | 253 | 138 | -828 | 330 | 1.09 | -3.47 | 255
Ch3-C7 | 135 | -832 | 340 | 1.07 | -339 | 256 | 1.36 | -8.51 342|107 | 348 | 2.57
Chi-Cl | 289 | -7.54 | 211 | 290 | -615 | 209 | 153 | 477 | 221 | 154 | -5.18 | 223
CI-C2_| 190 | -1967 | 469 | 1.87 | -1897 | 4.64 | 1.94 | 2034 | 460 | 1.92 | -1991 | 458
C2-C3_| 213 | 2476 | 451 | 2.2 | 2437 | 449 | 212 | 2459 | 455 |2.11 | -24.08 | 453
C3-CA_| 222 | 2673 | 448 | 223 | 2683 | 449 | 223 | 2692 | 448 | 2.04 | -27.05 | 448
C4-C5 | 2.14 | 2504 | 458 | 2.15 | -2528 | 459 |2.14 | 2506 | 459 | 2.15 | -2530 | 4.60
C5-C6 | 220 | 2619 | 446 | 220 | -26.19 | 447 | 221 | 2634 | 446 | 2.21 | -2637 | 447
C6-C7_ | 2.14 | 2484 | 443 | 215 | 2486 | 442 | 214 | 2485 | 443 | 2.15 | 2489 | 443
C7-C2_ | 216 | 2512 | 443 | 2.15 | 2481 | 441 |212 | 2416 | 443 | 2.10 | -23.72 | 441
C3-H3 | 2.00 | 2895 | 995 | 201 | 2898 | 995 | 2.01 | -29.02 | 10.03 | 2.01 | -29.05 | 9.99
C4-H4 | 199 | -2855 | 926 | 199 | 2853 | 926 | 199 | 2857 | 9.29 | 1.99 | -28.54 | 9.27
C5-H5 | 199 | -2865 | 948 | 199 | -28.62 | 9.45 | 2.00 | -28.66 | 948 | 1.99 | -28.63 | 9.45
C6-H6 | 199 | -2842 | 923 | 199 | 2837 | 919 | 1.99 | 2843 | 922 | 1.99 | -28.37 | 9.17

*pin e/A3, V2 pin e/A, |V|/G is dimensionless

Table S9 Topological parameters p, V2p and |V|/G obtained at BCPs of the covalent bonds of
COSSe, COSeS, CSSSe and CSSeS

COSSe COSeS CSSSe CSSeS
P vy | VIG | p vy | VIG | » vl | VIG | p» | Vv | VIG
Ch2-Ch3 | 0.79 | -1.34 | 235 [ 0.9 | -129 | 232 | 0.77 | -1.19 231 | 0.78 | -122 | 231
Ch2-Cl_| 121 | -5.62 | 3.05 | 095 | -2.53 | 2.54 | 138 | -835 329 | 1.09 | 357 | 2.58
Ch3-C7 | 1.07 | 353 | 259 | 134 | 8.17 | 337 | 1.09 | -3.62 259 | 135 | 828 | 338
ChI-Cl | 2.89 | -7.65 | 2.2 | 291 | -605 | 2.09 | 1.53 | -5.32 225 | 154 | 472 | 221
C1-C2 | 1.88 | -1920 | 470 | 1.89 | -19.42 | 4.63 | 1.92 | -19.99 | 4.62 | 1.93 | -2022 | 457
C2-C3 | 2.13 | 2468 | 450 | 2.12 | 2446 | 450 | 2.12 | 2443 | 454 | 2.11 | 2423 | 4.54
C3-C4 | 222 | 2671 | 449 | 223 | 2685 | 448 | 223 | 2693 | 449 | 224 | -27.06 | 448
C4-C5 | 2.15 | 2523 | 458 | 215 | 2511 | 459 |2.15 | 2524 | 459 | 2.14 | -25.13 | 4.60
C5-C6 | 220 | -26.07 | 447 | 221 | 2631 | 446 | 220 | 2626 | 447 | 2.21 | -2647 | 4.46
C6-C7 | 2.15 | 2498 | 442 | 2.14 | 2470 | 444 | 215 | 2499 | 442 | 214 | 24.74 | 4.44
C7-C2_ | 2.16 | -25.09 | 441 | 2.15 | 2479 | 443 |2.12 | 2406 | 441 | 2.10 | -23.77 | 443
C3-H3 | 2.00 | -28.96 | 9.97 | 2.00 | -28.96 | 9.93 | 2.01 | -29.03 | 10.03 | 2.01 | -29.04 | 9.99
C4-H4 | 1.99 | 2855 | 927 | 1.99 | -2852 | 9.24 | 1.99 | -28.57 | 9.30 | 1.99 | -28.54 | 9.27
C5-H5 | 1.99 | 2863 | 946 | 1.99 | 2864 | 947 | 1.99 | 28.64 | 946 | 1.99 | 28.65 | 9.47
C6-H6 | 1.99 | 2838 | 9.9 | 1.99 | 2841 | 923 | 1.99 | 2839 | 9.18 | 1.99 | 2841 | 9.21

*pin e/A3, V2 pin e/A, |V|/G is dimensionless
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Table S10. QTAIM charge (in e) on the atoms present in the molecules.

COSs COSSe COSeS COSeSe CSSS CSSSe CSSeS CSSeSe
Chl -1.13 -1.13 -1.13 -1.13 0.14 0.14 0.16 0.16
Ch2 0.02 -0.08 0.20 0.09 0.15 0.05 0.35 0.24
Ch3 0.08 0.28 -0.03 0.17 0.08 0.27 -0.04 0.16
Cl 0.96 0.96 0.90 0.90 -0.46 -0.45 -0.55 -0.55
C2 0.02 0.01 0.01 0.01 0.04 0.04 0.04 0.04
C3 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
C4 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cs5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cé 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02
Cc7 -0.16 -0.24 -0.15 -0.23 -0.16 -0.24 -0.15 -0.24
H3 0.07 0.07 0.06 0.07 0.07 0.07 0.06 0.07
H4 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
H5 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
H6 0.04 0.03 0.04 0.03 0.04 0.03 0.03 0.03

Table S11. Nucleophilic Power (L/p in A2 ) of Charge Concentration (CC) Sites in the Electron

Valence Shell of Chalcogen Atoms in Gas Phase Molecules

CC, CC, CGs CCq4 CGs CC4

COSS 1590 | 16.43 9.24 9.24 9.74 9.74
COSSe | 1596 | 16.49 9.12 9.12 0.69 0.69
COSeS | 15.77 | 16.37 0.23 0.23 9.57 9.57
COSeSe | 1583 | 1642 0.16 0.16 0.57 0.57
CSSS 8.93 9.16 9.35 9.35 9.57 9.57
CSSSe 8.91 9.16 9.20 9.20 0.52 0.52
CSSeS 8.95 9.19 0.25 0.25 942 9.42
CSSeSe 8.93 9.18 0.16 0.16 0.42 0.42
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Table S12 Angle ZCCipi-Chal-CCp:2 (°) for the chalcogen atoms in the molecules.
Molecule LCCI-Chall-CC2 LCCS-ChaIZ-CC4 ACCS-ChaB-CC s

COSS 136.5 134.5 133.1
COSSe 136.9 135.0 145.6
COSeS 134.5 149.9 133.5
COSeSe 134.8 150.0 145.7

CSSS 149.8 127.1 132.1
CSSSe 149.5 127.4 145.5
CSSeS 148.9 144.8 132.6

CSSeSe 148.7 145.1 145.6



Table S13 Selected angles ZCh3-Ch2-CP, ZCh2-Ch3-CP, ZC1-Ch2-CP and ZC7-Ch3-CP
involving the CPs of L(r)

Angles (°) COSS | COSSe | COSeS | COSeSe | CSSS | CSSSe | CSSeS | CSSeSe

ZCh3-Ch2-CP1a 154.7 153.3 127.9 128.7 1543 | 153.2 129.9 130.6
ZCh2-Ch3-CP1b 152.4 127.8 151.3 128.7 151.0 | 1269 149.6 127.5
ZC1-Ch2-CP2a 149.0 1523 - 151.6 | 154.6 -
ZC7-Ch3-CP2b 151.8 - 155.5 151.2 155.0 -
ZCh3-Ch2-CP3a 125.7 129.0 119.2 127.0 128.0 | 130.6 129.4 135.4
ZC1-Ch2-CP3a 137.3 133.5 148.4 139.9 133.9 | 130.8 136.8 130.1
ZCh2-Ch3-CP3b 132.2 139.1 1352 145.0 133.9 | 143.9 137.2 149.0
ZC7-Ch3-CP3b 133.0 130.4 129.4 123.7 1329 | 127.1 129.2 121.5
ZCh3-Ch2-CP3c 145.1 149.5 106.8 115.5 148.6 | 150.3 142.9 148.2
ZC1-Ch2-CP3c¢ 117.9 113.1 160.7 151.4 113.3 | 111.1 123.3 117.3
ZCh2-Ch3-CP3d 156.6 151.9 157.9 155.8 1594 | 1563 160.5 159.5
ZC7-Ch3-CP3d 108.6 117.5 106.7 112.9 107.4 | 114.7 105.9 111.1
ZCh3-Ch2-CP3e 132.7 126.1 - - 120.9 - - -
ZC1-Ch2-CP3e 130.4 136.5 - - 141.0 - - -
ZCh3-Ch2-CP3f 100.6 104.3 - - 107.8 - - -
Z£C1-Ch2-CP3f 162.5 158.3 - - 154.0 - - -
ZC1-Ch2-CP4a 129.9 129.3 124.2 124.1 130.0 | 129.8 125.0 124.9
ZCT7-Ch3-CP4a 127.1 122.1 127.0 122.1 1264 | 120.9 125.7 120.6
ZC1-Ch2-CP4b 139.5 147.0 - - 143.1 149.7 - -
ZC7-Ch3-CP4b 124.1 117.9 - - 122.0 | 115.8 - -
ZC1-Ch2-CP4c 126.0 - 119.7 - 127.1 - 121.1 -
ZC7-Ch3-CP4c 141.1 - 148.8 - 138.7 - 147.2 -
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Table S14. Electrophilic Power (L/p in A 2) of Charge Depletion (CD) Sites in the Electron Valence

Shell of Chalcogen Atoms in Gas Phase Molecules

Type COSSE COSES CSSSE CSSES
Vip ) L/p Vip P L/p Vip ) Lip Vip ) L/p

A% | @A | A | @A) | @A) | Ay | @A) | @A) | AD | @A) | @A) | A

CPla_| 34D | 022 | 082 | 027 263 | 033 | -797 | 051 080 | -064 | 297 | 038 | -781

CPIb | (34D | 2.62 | 035 | 748 | 009 | 083 | 0.1 262 | 036 | 728 | 035 | 084 | 042

CP2a | (3.+1) | 223 | 089 | 2.50 173|087 1.99

CP2b | (3.f1) 168 | 087 | 193 192 | 088 | 218

CP3a | (3-D) | 858 | 116 | 740 137 | 060 | 228 | 921 118 | 780 | 133 | 062 | -2.14

CP3b | (3.-1) | 154 | 057 | 270 | 829 | 115 | 953 192 | 056 | 343 | -826 | 1.15 | 7.8

CP3c | (34D | 164 | 033 | 497 156 | 036 | -433 | 1.63 032 | 509 | 159 | 036 | -442

CP3d | (3+1) | 1.63 | 038 | 429 162 | 032 | 506 | 16l 038 | 424 | 161 | 032 | -5.03

CP3e | (3.43) | 1.65 | 034 | 485

CP3f | (3+1) | 164 | 033 | -497

CPda | (3.+1) | 193 | 033 | -584 194 | 033 | 588 | 192 | 032 | -600 | 194 | 032 | 606

CP4b_| (3.3) | 217 | 036 | -6.03 229 | 036 | 636

CPdc | (3.43) 228 | 036 | -6.33 224 | 036 | 622
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Table S15. Structural and topological characteristics of the ChB interactions in COSeS, COSSe,

CSSSe and CSSeS
Compound Motif Interaction o-hole RR d(A) p(e/A3) V2p V)G CD (Lip)ce (L/p)cp A(Llp) dec...c A(Lip)/ a(®)
(e/A%) (e/AD) (e/A?) (e/A?) d (dcc...cp)®

COSeS 1 S3Aas«O1A R2 0.91 3.029 0.082 1.02 0.79 CP2b/ 16.3 1.65/ 14.7 2.00/ 3.67 5.7/
Se2Aas*O1A R2 091 3.096 0.073 0.92 0.80 CP3c/ -4.46/ 20.81/ 2.84/ 2.58 27.4/
CP3d: -4.97 21.32/ 2.85/ 2.62 21.1/

CP4a/ -6.49/ 22.84/ 1.89/ 6.39 5.7/

CP4c -6.80 23.15 1.76 7.47 9.9
Se2Aas*S3Aa RIA 0.95 3.516 0.061 0.56 0.82 CPla/ 9.57 -8.02/ 17.59/ 2.26/ 3.44 11.2/

CP3c -4.32 13.89 2.92 1.63 16.9

1 S3Aae+*S3Ba RIB 1.08 3.887 0.027 0.29 0.66 CPI1b/ 9.58 0.06: 9.52, 2.82/ 1.20 4.4/
CP3d -5.02 14.6 2.53 228 12.8
11 S3Base+Se2Aa R2 1.02 3.773 0.037 0.41 0.98 CP2b/ 0.26 1.86/ -1.60: 2.55/ -0.24 11.2/
Se2Bas+*Se2Aa R2 1.03 3.909 0.039 0.36 0.77 CP3¢/ (CC1) -4.43/ 4.69 2.30/ 0.89 13.6/
CP3d: -4.99/ 5.25, 3.50/ 0.43 30.2/
CP4a/ -6.08/ 6.34; 229/ 1.21 12.0/

CP4c -6.33 6.59 2.28 1.27 242
CP2b: 0.19 1.86/ -1.67. 3.42/ -0.14 19.3/

CP3d -4.99 5.18 3.76 0.37 2.6

(CC2)

COSSe 1 S2+:01 R2 1.09 3.605 - - - CP2a/ 16.38 2.32/ 14.06/ 2.68/ 1.96 2.6/
Se3e+01 R2 1.04 3543 0.032 0.37 0.76 CP3¢/ -4.98/ 21.36/ 3.44/ 1.80 223
CP3d: -4.36/ 20.74/ 321 2.01 18.5/

CP4a/ -6.19/ 22.57/ 243/ 3.82 5.7/

CP4b -6.18 22.56 241 3.88 14.5
S2ee+Se3 RIA 1.02 3.783 0.040 0.38 0.74 CPla/ 0.68 0.13. 0.55. 2.51/ 0.09 18.7/

CP3c -5.10 5.78 1.98 1.47 2.6
| Se3e++0l RIB 0.94 3.201 0.056 0.73 0.76 CP1b. 16.46 -7.46/ 23.92/ 2.84/ 2.96 13.8/
CP3d (CC1) -4.53 20.99 248 3.41 15.6

CP1b. 1591 -7.46/ 23.37/ 2.75/ 3.09 6.3/

CP3d (CC2) -4.53 20.44 2.82 2.57 25.6

CSSSe 1 S2eeeS1 R2 0.94 3.471 0.063 0.64 0.75 CP2a/ 9.18 1.78: 7.4/ 2.33/ 1.36 8.1/
Se3eeeS1 R2 0.93 3.456 0.070 0.69 0.77 CP3¢/ -5.00/ 14.18/ 3.25/ 1.34 29.5/
CP3d: -4.31/ 13.49/ 2.88/ 1.63 19.3/

CP4a/ -6.54/ 15.72/ 2.02/ 3.85 9.9/

CP4b -6.65 15.83 2.05 3.77 22.8
S2eesSe3 RIA 1.06 3.910 - - - CPla/ 0.54 -0.60/ 1.14 2.75/ 0.15 19.8/

CP3c -5.08 5.62 2.18 1.18 44
I Se3+eS1 RIB 0.92 3.396 0.064 0.68 0.70 CPl1b. 9.18 =731/ 16.49/ 3.09/ 1.73 18.9/
CP3d (CC1y -4.48 13.66 229 2.60 16.7
CP1b. -1.31/ 16.23/ 2.84/ 2.01 10.6/

CP3d 8.92 -4.48 13.4 2.70 1.84 24.8

(CC2)

CSSeS 1 Se2A=++S1B R2 0.90 3.346 0.082 0.79 0.87 CP2b/ 8.94 2.07/ 6.87, 2.75/ 091 12.3/
S3Ae«+S1B R2 1.06 3.808 - - - CP3c/ (CC1) -4.49/ 13.43/ 3.38/ 1.33 30.3/

CP3d -4.92/ 13.86/ 3.62/ 1.06 8.5/
CP4a/ -6.19/ 15.13/ 2.56/ 232 10.9/

CP4c -6.37 15.25 2.49 2.46 4.4

9.20

CP3c (CC2) -4.49 13.69 2.69 1.89 9.9

1 Se2Bee+Se2A R2 0.99 3.763 - - - CP2b/ 0.37 1.94. -1.57. 1.99/ -0.40 2.6/
S3BeeeSe2A R2 0.95 3.525 0.066 0.63 0.84 CP3c/ -4.47/ 4.84. 3.04/ 0.52 27.1/
CP3d. -5.00/ 5.37, 2.80/ 0.68 27.9/

CP4a/ -6.40/ 6.77, 1.93/ 1.82 4.4/

CP4c -6.43 6.80 1.78 2.15 9.6

m Se2A+++S3B Rla 0.97 3.575 0.067 0.63 0.84 CPla/ 9.41 -7.87/ 17.28/ 2.64/ 248 9.9/
CP3c -4.49 13.9 245 231 21.1

S3BeesSIA R1b 1.09 3.916 0.029 0.31 0.69 CP1b, 9.19 0.23, 8.96, 2.80/ 1.14 8.1/

CP3d -5.19 14.38 2.20 297 7.3

v Se2Be++Se2B Rla 0.93 3.518 0.077 0.60 0.91 CPla/ 0.09 -1.75/ 7.84; 2.23/ 1.58 4.4/
CP3c -4.54 4.63 1.70 1.60 19.4
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Table S16. Geometrical parameters for [CCh1Ch2Ch3 + F]! complexes formed in region R1A.

d (4) Z(°) d(4) Ad(A) d(4) Ad(A) d(4) Ad(A)
(Ch2-F) | Ch3-Ch2-F | (Ch2-Ch3) | (Ch2-Ch3) (C1-Ch2) (C1-Ch2) | (C7-Ch3) | (C7-Ch3)

[COSS+F]! 1.82 179.0 2.44 +0.35 1.83 +0.00 1.73 -0.03
[COSSe+F]! 1.82 178.1 257 +0.34 1.83 +0.01 1.88 -0.03
[COSeS+F]! 1.94 176.5 252 +0.29 1.98 -0.01 1.74 -0.02
[COSeSe+F]"! 1.94 177.3 2.64 +0.28 1.98 0.00 1.89 -0.02
[CSSS+F]! 1.81 173.8 241 +0.30 1.78 +0.03 1.72 -0.04
[CSSSe+F]! 1.82 1722 2.55 +0.30 1.78 +0.03 1.88 -0.02
[CSSeS+F]" 1.93 178.3 2.49 +0.25 1.93 +0.03 1.73 -0.03
[CSSeSe+F]! 1.94 177.0 2.61 +0.24 1.93 +0.03 1.88 -0.03

*Ad corresponds to the difference in the bond length observed between complex and monomer, i.e. Ad =
d (complex) — d (monomer).

Table S17. Geometrical parameters for [CCh1Ch2Ch3 + F]! complexes formed in region R1B.

d ) Z£(°) d(4) Ad(4) d(d) Ad(4) d(4) Ad(4)
(Ch3--F) | Ch2-Ch3--F | (Ch2-Ch3) (Ch2-Ch3) (C1-Ch2) (C1-Ch2) (C7-Ch3) (C7-Ch3)

[COSS+F]! 1.98 178.4 230 +0.21 1.76 -0.07 1.77 +0.01
[COSSe+F]"! 2.03 176.2 2.44 +0.21 1.76 -0.06 1.92 +0.01
[COSeS+F]! 2.01 176.8 2.42 +0.19 1.92 -0.07 1.78 +0.02
[COSeSe+F]! 2.05 177.6 2.55 +0.19 1.92 -0.06 1.93 +0.02
[CSSS+F]! 1.98 178.7 2.26 +0.15 1.72 -0.03 1.77 +0.01
[CSSSe+F]! 2.03 175.9 2.41 +0.16 1.72 -0.03 1.92 +0.02
[CSSeS+F]! 2.02 177.2 2.38 +0.14 1.87 -0.03 1.77 +0.01
[CSSeSe+F]! 2.05 177.2 2.52 +0.15 1.87 -0.03 1.92 +0.03

*Ad corresponds to the difference in the bond length observed between complex and monomer, i.e. Ad =
d (complex) — d (monomer).

Table S18 Geometrical parameters for [CCh1Ch2Ch3 + F]"! complexes in region R2.

d (4) Z(°) d(4) Z(°) d(d) Ad(4) d(4) Ad(4) d(4) Ad(4)
(Ch2-F) | Ch3-Ch2-F | (Ch3-F) | Ch2-Ch3-F | (Ch2-Ch3) | (Ch2-Ch3) | (C1-Ch2) (C1-Ch2) (C7-Ch3) (C7-Ch3)

[COSS+F]! 257 155.6 225 165.2 2.09 0.00 1.79 -0.04 1.78 +0.02
[COSSe+F]! 2.79 150.4 2.16 164.8 2.25 +0.02 178 -0.04 1.96 +0.05
[COSeS+F]! 223 163.1 2.67 150.6 224 +0.01 1.97 -0.02 175 -0.01
[COSeSe+F]! 2.83 145.6 220 164.4 236 +0.00 1.94 -0.04 1.96 +0.05
[CSSS+F]! 2.51 157.4 225 162.6 2.08 -0.03 1.73 -0.02 1.77 +0.01
[CSSSe+F]! 274 151.7 2.16 163.1 224 -0.01 1.73 -0.02 1.95 +0.05
[CSSeS+F] ! 2.18 164.3 2.67 148.4 225 +0.01 1.92 +0.02 1.74 -0.02
[CSSeSe+F]! 2.75 1479 221 161.5 234 -0.03 1.88 -0.02 1.95 +0.04

*Ad corresponds to the difference in the bond length observed between complex and monomer, i.e. Ad =
d (complex) — d (monomer).
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Table S19. Topological parameters at BCPs of selected bonds in [CCh1Ch2Ch3 + F]!
complexes formed via region R1A. Values in ifalic correspond to topological parameters at
BCPs for monomers.

p(e/A3) V2p (e/A%) [VI/G

[COSS+E]!
Ch2--F 0.89 0.89 1.90
Ch2-Ch3 0.49 1.00 1.65
0.95 -2.65 2.60
C1-Ch2 1.23 -6.05 3.16
1.20 -5.48 3.04
C7-Ch3 1.40 -9.33 3.25
1.35 -8.32 3.40

[COSSe+F]"
Ch2---F 0.89 1.03 1.88
Ch2-Ch3 0.42 0.95 1.59
0.79 -1.34 2.35
C1-Ch2 1.23 -5.97 3.15
1.21 -5.62 3.05
C7-Ch3 1.09 -2.51 2.32
1.07 -3.53 2.59

[COSeS+F]!
Ch2---F 0.73 5.07 1.47
Ch2-Ch3 0.45 1.01 1.64
0.79 -1.29 2.32
C1-Ch2 0.98 -2.92 2.61
0.95 -2.53 2.54
C7-Ch3 1.38 -9.05 3.24
1.34 -8.17 3.37

[COSeSe+F]
Ch2---F 0.73 5.00 1.47
Ch2-Ch3 0.40 0.88 1.60
0.68 -0.82 2.26
C1-Ch2 0.98 -2.83 2.59
0.96 -2.53 2.53
C7-Ch3 1.08 -2.52 2.33
1.07 -3.39 2.56




[CSSS+F]"

Ch2--F 0.90 0.92 1.90
Ch2-Ch3 0.51 0.97 1.68
0.93 245 2.56
C1-Ch2 132 -7.45 325
1.38 -8.28 3.30
C7-Ch3 1.42 9.66 3.28
1.36 -8.51 3.42

[CSSSe+F]"
Ch2--F 0.90 1.16 187
Ch2-Ch3 0.44 0.95 1.61
0.77 119 231
C1-Ch2 1.32 -7.38 323
1.38 -8.35 3.29
C7-Ch3 L11 2.70 2.34
1.09 -3.62 2.59

[CSSeS+F] "
Ch2--F 0.75 5.12 148
Ch2-Ch3 0.48 0.98 1.67
0.78 1.22 231
C1-Ch2 1.04 320 2.56
1.09 -3.57 2.58
C7-Ch3 1.40 933 3.28
1.35 -8.28 3.38

[CSSeSe+F]!
Ch2-F 0.74 5.04 1.48
Ch2-Ch3 0.42 0.87 1.63
0.67 0.72 2.23
C1-Ch2 1.04 -3.08 2.54
1.09 -3.47 2.55
C7-Ch3 1.10 272 236
107 -3.48 2.57
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Table S20. Topological parameters at BCPs of selected bonds in [CCh1Ch2Ch3 + F]’!
complexes formed via region R1B. Values in italic correspond to topological parameters at BCPs
for monomers.

p (e/A%) V2p (e/A%) [VI/G

[COSS+F]"!
Ch3---F 0.63 3.69 1.44
Ch2-Ch3 0.64 0.13 1.96
0.95 -2.65 2.60
C1-Ch2 1.34 -7.80 3.20
1.20 -5.48 3.04
C7-Ch3 1.32 -8.07 341
1.35 -8.32 3.40

[COSSe+F]"
Ch3---F 0.60 4.54 1.38
Ch2-Ch3 0.52 0.62 1.80
0.79 -1.34 2.35
C1-Ch2 1.33 -7.74 3.19
1.21 -5.62 3.05
C7-Ch3 1.06 -3.55 2.60
1.07 -3.53 2.59

[COSeS+F]!
Ch3---F 0.59 3.96 1.37
Ch2-Ch3 0.58 0.26 1.91
0.79 -1.29 2.32
C1-Ch2 1.05 -2.93 2.47
0.95 -2.53 2.54
C7-Ch3 1.32 -7.79 3.37
1.34 -8.17 3.37

[COSeSe+F]"
Ch3---F 0.58 4.46 1.36
Ch2-Ch3 0.48 0.53 1.79
0.68 -0.82 2.26
C1-Ch2 1.04 -2.80 2.45
0.96 -2.53 2.53
C7-Ch3 1.05 -3.38 2.58
1.07 -3.39 2.56
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[CSSS+F]"

Ch3---F 0.63 3.78 1.43
Ch2-Ch3 0.69 -0.12 2.03
0.93 -2.45 2.56
C1-Ch2 1.45 -9.89 331
1.38 -8.28 3.30
C7-Ch3 1.34 -8.28 343
1.36 -8.51 3.42

[CSSSe+F] !
Ch3---F 0.60 4.56 1.37
Ch2-Ch3 0.56 0.52 1.84
0.77 -1.19 2.31
C1-Ch2 1.44 -9.73 3.28
1.38 -8.35 3.29
C7-Ch3 1.07 -3.66 2.61
1.09 -3.62 2.59

[CSSeS+F] "
Ch3---F 0.59 4.05 1.36
Ch2-Ch3 0.61 0.08 1.97
0.78 -1.22 2.31
C1-Ch2 1.14 -3.26 2.43
1.09 -3.57 2.58
C7-Ch3 1.33 -7.95 3.38
1.35 -8.28 3.38

[CSSeSe+F]!
Ch2.--F 0.58 4.46 1.35
Ch2-Ch3 0.49 0.53 1.79
0.67 -0.72 2.23
C1-Ch2 1.04 -2.50 2.45
1.09 -3.47 2.55
C7-Ch3 1.05 -3.38 2.58
1.07 -3.48 2.57
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Table S21. Topological parameters at BCPs of selected bonds in [CCh1Ch2Ch3 + F]’!

complexes formed via region R2. Values in italic correspond to topological parameters at BCPs

for monomers.

0 (e/A%) V2p (e/A%) IVI/G
[COSSHF] T
Ch2--F - - -

Ch3--F 035 3.80 1.07
Ch2-Ch3 0.98 321 275
0.95 -2.65 2.60
C1-Ch2 132 742 325
1.20 -5.48 3.04
C7-Ch3 1.33 -8.08 3.26
1.35 -8.32 3.40

[COSSe+F]"

Ch2--F : - B

Ch3--F 0.46 422 121
Ch2-Ch3 0.78 143 238
0.79 -1.34 2.35
C1-Ch2 132 739 324
1.21 -5.62 3.05
C7-Ch3 0.97 -1.87 2.29
1.07 -3.53 2.59

[COSeS+F]"

Ch2--F 0.40 3.93 1.15
Ch3--F - - -
Ch2-Ch3 0.79 -1.39 2.36

0.79 -1.29 2.32
C1-Ch2 0.99 242 241
0.95 -2.53 2.54
C7-Ch3 137 -8.88 336
1.34 -8.17 3.37
[COSeSe+F]!
Ch2--F - B -
Ch3--F 043 4.07 1.17
Ch2-Ch3 0.69 112 2.36
0.68 -0.82 2.26
C1-Ch2 1.03 3.02 253
0.96 -2.53 2.53
C7-Ch3 0.97 -1.84 2.29
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1.07 339 2.56
[CSSS+F] "
Ch2--F - - -
Ch3--F 035 3.84 1.07
Ch2-Ch3 1.00 339 277
0.93 -2.45 2.56
C1-Ch2 1.44 9.66 337
1.38 -8.28 3.30
C7-Ch3 136 -8.60 331
1.36 -8.51 3.42
[CSSSetF]"
Ch2--F - - -
Ch3--F 0.46 426 1.22
Ch2-Ch3 0.79 -1.53 239
0.77 119 2.31
C1-Ch2 1.45 9.73 337
1.38 -8.35 3.29
C7-Ch3 1.00 2.06 231
1.09 -3.62 2.59
[CSSeS+F]"

Ch2--F 0.44 417 1.19
Ch3--F - - -
Ch2-Ch3 0.78 133 235

0.78 122 2.31
C1-Ch2 1.06 2.41 2.34
1.09 -3.57 2.58
C7-Ch3 1.40 935 3.39
1.35 -8.28 3.38
[CSSeSe+F]!
Ch2--F - - -
Ch3--F 0.41 4.04 1.16
Ch2-Ch3 0.72 126 2.39
0.67 0.72 2.23
C1-Ch2 113 337 2.46
1.09 -3.47 2.55
C7-Ch3 1.00 2.10 2.32
1.07 -3.48 2.57
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Table S22. Topological parameters at the BCP of the C-H...F interaction in region R1B.

p(e/A3) V2p (e/Ad) [V|/G

[COSS+F]! 0.15 2.49 0.82
[COSSe+F]" 0.13 2.10 0.80
[COSeS+F]! 0.17 2.67 0.83
[COSeSe+F]! 0.15 2.30 0.81
[CSSS+F]! 0.16 2.53 0.82
[CSSSetF]! 0.14 217 0.81
[CSSeSTF] 0.17 271 0.83
[CSSeSe F]"! 0.15 236 0.82
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