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QTAIM Dual Functional Analysis (QTAIM-DFA)

The bond critical point (BCP; *) is an important concept in QTAIM. The BCP of (w, 0) = (3, —1)Sl is a
point along the bond path (BP) at the interatomic surface, where charge density p(r) reaches a minimum.
It is donated by p,(r.). While the chemical bonds or interactions between A and B are denoted by A-B,
which correspond to BPs between A and B in QTAIM, A-#-B emphasizes the presence of BCP () in A—
B.

The sign of the Laplacian p,(r.) (V>p,(r.)) indicates that p,(r,) is depleted or concentrated with respect
to its surrounding, since Vp,(r,) is the second derivative of p,(r.). p,(r,) is locally depleted relative to the
average distribution around r, if V?p,(r,) > 0, but it is concentrated when V?p,(r,) < 0. Total electron
energy densities at BCPs (H,(r,)) must be a more appropriate measure for weak interactions on the energy

. S1-S6
basis.

H,(r,) are the sum of kinetic energy densities (G,(r,)) and potential energy densities (V(r,)) at
BCPs, as shown in eq (S1). Electrons at BCPs are stabilized when Hy(r.) < 0, therefore, interactions
exhibit the covalent nature in this region, whereas they exhibit no covalency if Hy(r.) > 0, due to the
destabilization of electrons at BCPs under the conditions.”’ Eq (S2) represents the relation between

V?p,(r.) and H,(r.), together with G,(r,) and V,(r,), which is closely related to the virial theorem.

Hy(re) = Gy(re) + Vi(re) (S1)
(2 18m)V> py(re) = Ho(re) — V(re)/2 (S2)
= Gp(re) + V(re)/2 (S2"

Interactions are classified by the signs of V*p,(r,) and H,(r,). Interactions in the region of V’p,(r,) <0
are called shared-shell (SS) interactions and they are closed-shell (CS) interactions for V?p,(r.) > 0. H,(r,)
must be negative when V’p,(r,) < 0, since H,(r.) are larger than (%*/8m)V>p,(r,) by V,(r.)/2 with negative
V,(r.) at all BCPs (eq (S2)). Consequently, V?p,(r.) < 0 and H,(r,) < O for the SS interactions. The CS
interactions are especially called pure CS interactions for H,(r,) > 0 and V’p,(r.) > 0, since electrons at
BCPs are depleted and destabilized under the conditions.>'* Electrons in the intermediate region between
SS and pure CS, which belong to CS, are locally depleted but stabilized at BCPs, since V*p,(r,) > 0 but

H,(r,) < 0.°'* We call the interactions in this region regular CS,>**> when it is necessary to distinguish
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from pure CS. The CT interactions belong to the regular CS region, where the orbital overlaps become to
play an important role, while the overlaps do not so in the regular CS region. The role of V’p,(r,) in the
classification can be replaced by H,(r,) — V,(r,)/2, since (h*/8m)V*p,(r,) = H,(r,) — V(r.)/2 (eq (S2)).

We proposed QTAIM-DFA by plotting H,(r,) versus H,(r.) — V,(r.)/2 (= (hz/Sm)Vz/ob(rC)),S4a after the

proposal of H,(r,) versus Vzpb(rc).S4b

Both axes in the plot of the former are given in energy unit, therefore,
distances on the (x, y) (= (H/(r.) — V,(r.)/2, H/(r,) plane can be expressed in the energy unit, which
provides an analytical development. QTAIM-DFA can incorporate the classification of interactions by the
signs of V?p,(r,) and H,(r,). Scheme S1 summarizes the QTAIM-DFA treatment. Interactions of pure CS
appear in the first quadrant, those of regular CS in the forth quadrant and SS interactions do in the third

quadrant. No interactions appear in the second one.

Hb(rc)
A
No reasonable pure CS in first quadrant
relations —V.(r.) < Gu(r
Hy(r;) =0 blfo) < Gl Ho(re) = Vi(rc)/2

>
Gip(rc) = —Vp(rc)

Gb(rc) < _Vb(rc)/z _Vb(rc)/2 < Gb(rc) < _Vb(rc)

SSin Ho(re) — |Vo(re)/2 =0 regular CS in
third quadrant Go(re) +—Vp(ro)/2 fourth quadrant

Scheme S1. QTAIM-DFA: Plot of H,(r,) versus H,(r,) — V,(r.)/2 for Weak to Strong Interactions

In our treatment, data for perturbed structures around fully optimized structures are also employed for

5456 We proposed the concept of the

the plots, together with the fully optimized ones (see Figure S1).
"dynamic nature of interaction" originated from the perturbed structures. The behavior of interactions at
the fully optimized structures corresponds to "the static nature of interactions", whereas that containing
perturbed structures exhibit the "dynamic nature of interaction" as explained below. The method to
generate the perturbed structures is discussed later. Plots of H,(r,) versus H,(r.) — V,(r.)/2 are analyzed

employing the polar coordinate (R, 6) representation with (6,, k) parameters 555

Figure S1 explains
the treatment. R in (R, 60) is defined by eq (S3) and given in the energy unit. R corresponds to the energy
for an interaction at BCP. The plots show a spiral stream, as a whole. 6 in (R, 6) defined by eq (S4),
measured from the y-axis, controls the spiral stream of the plot. Each plot for an interaction shows a
specific curve, which provides important information of the interaction (see Figure S1). The curve is
expressed by 6, and k,. While 6,, defined by eq (S5) and measured from the y-direction, corresponds to
the tangent line of a plot, where 6, is calculated employing data of the perturbed structures with a
fully-optimized structure and k, is the curvature of the plot (eq (S6)). While (R, 6) correspond to the static
nature, (6,, k,) represent the dynamic nature of interactions. We call (R, 6) and (6,, k,) QTAIM-DFA
parameters, whereas p,(r.), V’o,(r.), G.(r), V.(r), H(r.), and H(r.) — V,(r.)/2 belong to QTAIM
functions. k. (r.), defined by eq (S7), is an QTAIM function but it will be treated as if it were an

QTAIM-DFA parameter, if suitable.
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v Hy(re) P (Hyo(re) — Vib(rc)/2, Ho(rc))
A (R, 6; 6y, Kp)

‘ng

0 R ’/’/ Kp

‘:’ (RK = Kp_l)

/

[

x: Hy(re) = Vi(ro)/2

Fig.S1 Polar (R, 6) coordinate representation of H,(r.) versus H,(r,) — V,(r,)/2, with (6,, k,) parameters.

R=(x*+y)" (S3)
0=90° — tan™' (y/x) (S4)
g, = 90° — tan™' (dy/dx) (S5)
K, = | d*y/dx’| /[1 + (dy/dx)’T" (S6)
ky(r) = Vy(r)/Gy(r.) (S7)

where (x, y) = (Hy(r.) — Vi(r.)/2, H,(r.))

Criteria for Classification of Interactions: Behavior of Typical Interactions Elucidated by QTAIM-DFA

Hy(r;) are plotted versus Hy(r.) — Vu(rc)/2 for typical interactions in vdW (van der Waals interactions),
HB (hydrogen bonds), CT-MC (molecular complexes through charge transfer), X3 (trihalide ions),
CT-TBP (trigonal bipyramidal adducts through charge-transfer), Cov-w (weak covalent bonds), and Cov-s

(strong covalent bonds).>*>°

Rough criteria are obtained, after the analysis of the plots for the typical
interactions according to eqs (S3)—(S7), by applying QTAIM-DFA. Scheme S2 shows the rough criteria,
which are accomplished by the 6 and 6, values, together with the values of ky(r.). The criteria will be

employed to discuss the nature of interactions in question, as a reference.

45° (=75°) 90° (=115°% (=150°) 180° 206.6°

-

pure CS | pure CS regular CS regular CS SS

VAW | HB-typical | e ; CT-MC |CT-TBP + X5[Cov-w + Cov-s

. > ()
- P
45° 90° (=125°) (=150°) 180° (=190°) 206.6°
0 (-0.9) —1 (—1.4) -2 (—)
(Origin)  (BD-1) (x-Intercept) (BD-2) (y-Intercept)
Weak limit  -----------ommemmeeeeaee Interactions --------------sesemieananan » Strong limit

Scheme S2. Rough classification of interactions by 6 and 6,, together with ky(r.) (= Vi(rc)/Go(re)).
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Methodological Details in Calculations

Structures were optimized employing the Gaussian 09 program.®’ Several types of basis set systems
(BSSs: BSS-A, BSS-B, BSS-C, BSS-D, BSS-E and BSS-F) were examined for the evaluation. Table S1
summarizes the BSSs. The basis set for Te of the 6-311G* type®® was obtained from EMSL Basis Set
Exchange Library.>°'® Higher basis set for Te of the (7433111/743111/7411/2 + 1s1p1d1f) type was from
Sapporo Basis Set Factory.®'' The diffusion functions of the sp parts for Te in (7433111/743111/7411/2 +
1slp1d1f)®'* were diverted as those of the sp type for the 6-311G* basis set of Te, since the diffusion
functions could not be found for 6-311G* of Te. The Maoller-Plesset second order energy correlation
(MP2) level is applied to the calculations.®'® The optimized structures were confirmed by the frequency
analysis. The abbreviated notation of MP2/BSS-X (X = A, B, C, D, E and F) will also be used to describe

the calculation methods employing BSS-X at the MP2 level, if suitable.

Table S1 Basis set systems employed for the calculations

Method C,H O, S, and Se Te

BSS-C 6-311G(d, p) 6-311G(3d) (7433111/743111/7411/2 + 1slpld1f)”
BSS-D 6-311G(d, p) 6-311G(3df) (7433111/743111/7411/2 + 1slpld1f)”
BSS-E 6-311G(d, p) 6-311+G(3df) (7433111/743111/7411/2 + 1slpld1f)”
BSS-F 6-311++G(d, p) 6-311+G(3df) (7433111/743111/7411/2 + 1slpld1f)”

“The higher basis set of the (7433211/743111/7411/2 + 1s1p1d1f) type for Te was obtained from Sapporo
Basis Set Factory.™
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Fig. S2  Molcular graph for HTe—H-*-mt(CsHs) (Cs: type Ibp.m) (a), SeH-#-1(CioHs) (Ci: type Ingp) (b),
and (SH;),-#-1t(CioHg) (Ci: type Illngp) (c) evaluated with MP2/BSS-F. The bond critical points (BCPs)
are denoted by red dots (@), ring critical points (RCPs) by yellow dots () and cage critical points (CCPs)
by green dots (®), together with bond paths by pink lines (-®-). Carbon atoms are in black (e) and
hydrogen atoms are in gray («)with sulfur, selenium and tellurium atoms being in yellow (), pink (@)
and purple (®), respectively.
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(SHp)-*-1(C1oHg) (G type Hllyap) (SeHz)y-*-11(C1oHg) (Ci: type lllygp) (TeHyp),-#-t(CoHg) (Cy: type lll,g)

Fig. S3 Trajectory plots for HS-H-#-mt(CioHs) (Ci: type Inap) (), HSe-H-#-7t(CioHs) (Ci: type Inap) (b),
HTC-H-*-J'IZ(Cl()Hg) (Cli type INap) (C), OHz-*-J’IZ(Clng) (Cli type HNap) (d), SHz-*-J’IZ(Clng) (Cli type HNap)
(C), TeHz-*-TE(Clng) (Cli type HNap) (f), (SHz)z-*-Tﬂ(Clng) (Cil type HINap) (g), (SeHz)z-*-ﬂ(Clng) (Cii
type Illnap) (h), and (TeHs),-#-m(CioHs) (Ci: type Hlnap) (1), evaluated with MP2/BSS-F. Colors marks are
the same as those in Fig. 3 of the text.
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Table S2. Lengths of Bond Paths (rgp) with Components (rgp.; and rgp) and the Corresponding
Straight-line Distances (Rsp) in (EHy)-*-m(CioHsg) (E = O, S, Se and Te), Evaluated at the MP2 Levels

with BSS-F*?

SpCCiCS (X—Y) 'BP-1 'BP-2 I'BP RSL
(A) (A) (A) (A)
HB
SHy-#-1¢ (IInap: C1) 1.5098 1.8452 3.3550 2.8791
SeH,-#-7t (IInap: C1) 1.4093 1.8721 3.2814 2.8966
TeH,-#-t (Inap: C1) 1.6121 1.8795 3.4915 2.9706
(TeHp-x-m 1.1740 1.6877 2.8617 2.8290)
(SHa)o-#-7t (IlTngp: C) 1.4233 1.7308 3.1542 2.8477
(SeHy)p-#-t (IIxap: C5) 1.4246 1.8981 3.3228 2.9037
(TeHy)-#-t (Illnap: C1) 1.5793 1.8755 3.4548 2.9728
EB
HS-H-#-1t (Inap: C1) 1.7228 1.6264 3.3492 3.3165
HSe-H-:-1 (Inap: C1) 1.7624 1.6692 3.4315 3.3761
HTe-H-#-5 (Inap: C1) 1.8144 1.6360 3.4504 3.3886
OH-#-1t (Inap: Ch) 1.7210 1.8936 3.6146 3.3637
(OH)s-#-7t (Illxap: C1) 1.6845 1.7785 3.4630 3.3355

“ See “Methodological Details for Calculations” of the text for BSSs. b See Scheme 2 of the text for 7'BP-1

and 'BP-2, where rBp = pP-1 + BP-2.

Optimized Structures Given by Cartesian Coordinates

MP2/BSS-F
Adduct

Symmetry Ci
Energy
Standard orientation

—_
e e e Y e N N Y e e W eo Yo Yo Xe Xe X N Yo

E=-783.7077414 au

SO OO OO O OO OO OoOooO

C, H: 6-311++G(d,p); S : 6-311+G(3df)
HS-H---CjoHj

0.122207
0.106619
1.357277
1.341020
-1.113291
-1.129646
2.540254
2.529628
-2.306389
-2.316352
1.362703
1.329906
-1.103463
-1.135035
3.478896
3.464932
-3.242910
-3.256733
-0.329160
-1.038933

-87-

-0.806170
-0.581117
-0.713856
-0.394133
-0.982619
-0.671526
-0.504585
-0.322551
-1.031536
-0.857821
-0.849853
-0.252013
-1.118125
-0.532232
-0.441829
-0.160890
-1.178327
-0.906636

2.575723

3.662577

-0.658917
0.759349
-1.356377
1.439349
-1.339774
1.455980
-0.670847
0.735402
-0.639301
0.768755
-2.436158
2.518337
-2.419727
2.535416
-1.215367
1.265168
-1.171665
1.311887
-0.159205
-0.487511



MP2/BSS-F

Adduct
Symmetry
Energy

C, H: 6-311++G(d,p); Se : 6-311+G(3df)

HSG-H---Clng
C
E=-2786.1142793 au

Standard orientation

W
it~ e e o) e Je) Je)He Ne ) Jo ) o) No)

MP2/BSS-F

Adduct
Symmetry
Energy

SO O OO OO OO OO OO oOoo0Oo 0O

C, H: 6-311++G(d,p); Te :
HTG-H---C]()Hg

C

E=-6997.8551246 au

Standard orientation

(V)]
il \° Rl e N el e N e) o) e ) Ne ) We ) We) Weo) o) o) Neo )

MP2/BSS-F

Adduct
Symmetry
Energy

SO OO OO OO OO O OO oOoo0o 0o

C, H: 6-311++G(d,p); O :
OH,---CyoHs

Ci

E=-461.1309157 au

-1.380758

-1.175609
-1.148707
-1.078404
-1.144810
-1.168130
-1.235215
-1.044154
-1.060866
-1.218137
-1.233575
-1.062994
-1.152916
-1.154844
-1.244962
-0.974601
-1.037727
-1.218265
-1.281185

2.154067

3.464944

1.469922

74331111/7431111/74111/21

-1.455518
-1.501969
-1.192908
-1.379618
-1.564662
-1.751938
-1.042198
-1.127961
-1.774605
-1.853790
-1.126639
-1.440766
-1.502343
-1.812485
-0.843353
-1.014329
-1.859008
-2.026193

1.830312

3.292471

1.027417

6-311+G(3df)
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1.761244

0.038302
0.037283
1.278182
1.281120
-1.205309
-1.204034
2.471996
2.472716
-2.399984
-2.399797
1.274910
1.278856
-1.202706
-1.201479
3.413461
3.416379
-3.343771
-3.342610
-0.016214
-0.658935
-1.305649

0.151567
0.158276
1.369567
1.397312
-1.088676
-1.061964
2.554305
2.566826
-2.265652
-2.254252
1.357068
1.403464
-1.094325
-1.050821
3.478574
3.504085
-3.206826
-3.183170
-0.151350
-0.910827
-1.590866

-0.314821

0.725434
-0.710857
1.414262
-1.399338
1.414287
-1.398519
0.716242
-0.701773
0.717254
-0.701437
2.502498
-2.487666
2.502626
-2.486917
1.255143
-1.240797
1.256860
-1.240602
-0.012954
-0.056053
-0.017996

0.744995
-0.691972
1.430538
-1.378912
1.431893
-1.377185
0.731738
-0.683945
0.734969
-0.681458
2.516868
-2.465573
2.518526
-2.463928
1.268386
-1.222722
1.272450
-1.219343
-0.025598
-0.233627
-0.203905



Standard orientation

MP2/BSS-F

Adduct
Symmetry
Energy

liasiie el el @) o) e ) Ne)Ne)Ne) Weo) o) Neo)Neo )

SO OO OO OO OO OO oOoo0o 0o

C, H: 6-311++G(d,p); S :
SH,---CyoHs

Ci

E=-783.7084491 au

Standard orientation

MP2/BSS-F

Adduct
Symmetry
Energy

—_
il e N el o) We) Ne) Neo)le o) Ne) Neo)Ro)Jo))

SO O OO OO OO OO OO oOooOoo 0o

C, H: 6-311++G(d,p); Se : 6-311+G(3df)

SeHz---Clng
C
E=-2786.1146399 au

Standard orientation

[o)Ne ) Yo, No)No)No )N

SO ODOOO

-0.075754
-0.078167
-1.309550
-1.323827
1.170827
1.157622
-2.504509
-2.510010
2.360683
2.354591
-1.302582
-1.326016
1.173556
1.151209
-3.441130
-3.453962
3.305856
3.293585
0.536674
-0.291422
1.146073

6-311+G(3df)

-0.000208
-0.000193
-1.242520
-1.243466
1.242114
1.243048
-2.437737
-2.437874
2.437336
2.437476
-1.239950
-1.241180
1.239566
1.240741
-3.380891
-3.381733
3.380509
3.381330
0.000777
-0.964144
0.965448

1.275516
1.230610
1.226356
1.252684
1.225490
1.251805

-S9-

-0.622097
0.783401
-1.329024
1.445525
-1.288878
1.487277
-0.661780
0.732717
-0.582935
0.814384
-2.399448
2.515874
-2.360480
2.557646
-1.213092
1.248523
-1.103593
1.360789
-0.551006
-0.273264
-0.596436

-0.761556
-0.721451
-0.710527
-0.743551
-0.711028
-0.744063
-0.700375
-0.702007
-0.701362
-0.703002
-0.707992
-0.739593
-0.708489
-0.740097
-0.667238
-0.699244
-0.668609
-0.700623

2.815609

1.887961

1.887716

0.000448
0.000295
-1.241520
-1.243024
1.242604
1.243396

-0.554091
-0.258158
-0.548439
-0.077057
-0.711839
-0.248870
-0.345728
-0.086806
-0.664500
-0.418559
-0.744184

0.119867
-0.901677
-0.052678
-0.349702

0.068990
-0.795379
-0.389297

2.767676

2.363597

2.023340

0.720042
-0.715622
1.409628
-1.404705
1.409606
-1.404719
0.711822
-0.706774
0.711793
-0.706802
2.497966
-2.493020
2.497944
-2.493035
1.251273
-1.245935
1.251236
-1.245975
-0.013752
0.026776
0.027201

0.718615
-0.716978
1.408568
-1.405737
1.408223
-1.406076
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MP2/BSS-F

Adduct
Symmetry
Energy

SO OO OO OO OOO

C, H: 6-311++G(d,p); Te
TeHz---Cl()Hg

Ci

E=-6997.8532694 au

Standard orientation

9]
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MP2/BSS-F

Adduct
Symmetry
Energy

SO O OO OO OO OO DO oOoo0o 0o

C, H: 6-311++G(d,p); O :
(OH3),---CyoHg

Ci

E =-537.4536087 au

Standard orientation

alialielie) Yo Neo)Je)Je) Yo No) o) o) No)

SO O OO OoOoO O

1.212870
1.212103
1.211013
1.210306
1.226109
1.246866
1.225224
1.245868
1.180581
1.207617
1.178052
1.205092
-2.377971
-1.358571
-1.358332

74331111/7431111/74111/21

-1.590381
-1.676298
-1.599076
-1.645828
-1.599136
-1.645843
-1.578674
-1.615751
-1.578767
-1.615815
-1.565601
-1.675951
-1.565662
-1.675962
-1.563296
-1.599774
-1.563420
-1.599858

2.072909

0.945702

0.945960

6-311+G(3df)

-0.000367
0.000245
-1.243572
-1.243199
1.243141
1.243503
-2.438434
-2.438112
2.438069
2.438369
-1.241537
-1.240672
1.240603

- 810 -

-2.437015
-2.437361
2.437907
2.437881
-1.238640
-1.240986
1.240073
1.241005
-3.380061
-3.381318
3.381091
3.381678
-0.000644
-1.044256
1.041664

0.000060
-0.000005
1.242820
1.241970
-1.242745
-1.241987
2.437435
2.437469
-2.437384
-2.437478
1.240198
1.239731
-1.240143
-1.239731
3.381349
3.380732
-3.381270
-3.380762
-0.000013
1.186849
-1.187207

-0.032537
0.032515
-0.004989
0.027302
-0.028381
0.006009
0.006887
0.036889
-0.037789
-0.006030
-0.029368
0.051627
-0.052681

0.711144
-0.707448
0.710422
-0.708164
2.496954
-2.494095
2.496613
-2.494428
1.250930
-1.246504
1.249937
-1.247482
-0.005479
0.039414
0.059540

0.728452
-0.705483
1.417980
-1.396025
1.417907
-1.396059
0.719512
-0.698427
0.719486
-0.698451
2.505879
-2.484139
2.505809
-2.484171
1.258514
-1.238789
1.258540
-1.238779
-0.004054
-0.262884
-0.262505

0.717820
-0.717778
1.408295
-1.408275
1.408279
-1.408161
0.709480
-0.709514
0.709549
-0.709368
2.496102
-2.496080
2.496088



MP2/BSS-F

Adduct
Symmetry
Energy

— e 00 = = 00 = b e e

SO O ODODODOODODOOO

C, H: 6-311++G(d,p); S :
(CSHz)z---CloHs
E = -1182.6087059 au

Standard orientation

MP2/BSS-F

Adduct
Symmetry
Energy

—
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SO O OO OO OO OO OO OO OO OO OoO0O

C, H: 6-311++G(d,p); Se :

(CSeHz)z---Clng
E=-5187.421015 au

Standard orientation

——_—_—_ a0

SO O OO OO OO OO

1.241495
-3.381997
-3.381652

3.381600

3.381910

0.034671
-0.728762

0.783227
-0.033852

0.726720
-0.785342

6-311+G(3df)

-0.018319
0.018319
0.012019

-0.008991
0.008991

-0.012019
0.002121
0.003796

-0.003796

-0.002121
0.011006

-0.007903
0.007903

-0.011006
0.014402

-0.006091
0.006091

-0.014402

-3.551343

-2.631020

-2.631559
3.551343
2.631020
2.631559

0.026727
-0.026727
0.005795
-0.002451
0.002451
-0.005795
0.011041
-0.004467
0.004467
-0.011041
0.020970
-0.017630
0.017630
-0.020970

-S11-

6-311+G(3df)

0.030363
0.016294
0.044433
-0.045729
-0.015039
3.283096
2.696915
2.680036
-3.283011
-2.695201
-2.681583

0.000144
-0.000144
-1.241958
-1.242560

1.242560

1.241958
-2.437497
-2.437796

2.437796

2.437497
-1.239344
-1.240416

1.240416

1.239344
-3.381025
-3.381605

3.381605

3.381025
-0.004731
-0.969291

0.959498

0.004731

0.969291
-0.959498

0.000110
-0.000110
-1.241876
-1.242145

1.242145

1.241876
-2.437491
-2.437659

2.437659

2.437491
-1.239361
-1.239840

1.239840

1.239361

-2.495971
1.248796
-1.248901
1.248938
-1.248724
0.029275
0.030725
-0.020145
-0.029633
0.019944
-0.029866

0.717979
-0.717979
1.408205
-1.407721
1.407721
-1.408205
0.710073
-0.709040
0.709040
-0.710073
2.496486
-2.496002
2.496002
-2.496486
1.249797
-1.248326
1.248326
-1.249797
-0.013158
0.111913
0.118160
0.013158
-0.111913
-0.118160

0.717780
-0.717780
1.408044
-1.407853
1.407853
-1.408044
0.709692
-0.709301
0.709301
-0.709692
2.496296
-2.496106
2.496106
-2.496296
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MP2/BSS-F

Adduct
Symmetry
Energy

SO O ODODOODOOOO

C, H: 6-311++G(d,p); Te :
((;feHz)z---CloHs

1
E=-13610.89921 au

Standard orientation

9]
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SO OO OO OO OO OO OO OO OO OoO0O

0.007696
0.001441
-0.001441
-0.007696
-3.629661
-2.611447
-2.614375
3.629661
2.611447
2.614375

74331111/7431111/74111/21

0.041461
-0.041478
0.029271
-0.029315
0.029299
-0.029255
0.020219
-0.020315
0.020320
-0.020197
0.064870
-0.064859
0.064842
-0.064828
0.025388
-0.025474
0.025485
-0.025327
-3.712270
-2.585184
-2.584967
3.712268
2.585169
2.584888

-S12 -

-3.381139
-3.381399
3.381399
3.381139
-0.004915
-1.046751
1.039596
0.004915
1.046751
-1.039596

-0.000011
0.000036
-1.241359
-1.241339
1.241419
1.241401
-2.437058
-2.437030
2.437133
2.437125
-1.238944
-1.239041
1.239119
1.239005
-3.380895
-3.380906
3.380987
3.380931
0.000000
-1.186275
1.185809
-0.000039
1.186241
-1.185884

1.249475
-1.248903
1.248903
-1.249475
0.000767
0.091524
0.093606
-0.000767
-0.091524
-0.093606

0.717486
-0.717349
1.407906
-1.407687
1.407794
-1.407700
0.709239
-0.708926
0.709083
-0.709072
2.495855
-2.495627
2.495740
-2.495651
1.248981
-1.248607
1.248791
-1.248872
-0.000324
0.262321
0.263486
0.000217
-0.262382
-0.263139



