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Selection of experimental ATRP activation rate constants (kact)

The experimental Gibbs free energy barriers (AGexp*) of the Cu-ATRP activation were calculated using the Eyring
equation and experimentally measured kact values.

1. Experimental kact values used in the training set to develop the computational model for initiator effects

(eq. 3)

The experimental kact values for Cu-ATRP with different initiators (Figure 6a) were taken from an experimental
study reported by Fantin ef al. in 2016.! These kut values were measured with chronoamperometry in MeCN. The
Cu(OTH):2 pre-catalyst and TPMA ligand were used. Because these rate-constant values were measured under the same
experimental conditions, they offer a reliable data set to develop eq. 3 for the prediction of relative reactivity of
different initiators.

2. Experimental kact values used in the training set to develop the computational model for ligand effects (eq.

4)

The kact values of different Cu-ATRP catalysts have been measured using different experimental techniques
(chronoamperometry, gas chromatography, and UV-Vis analysis) and with different Cu pre-catalysts (e.g. CuBr or
Cu(OTf)2).2 To reliably describe the reactivity trend of a larger number of Cu catalysts, the experimental rate constant
values used in the training set should all be determined under the same or similar experimental conditions. Although
some more recent measurements were performed using Cu(OTf)2 and chronoamperometry or cyclic voltammetry,'
only three ligands have been measured using this method. In contrast, a majority of the experimental kact values were
measured with CuBr pre-catalyst using either GC or UV-Vis. Because the experimental kact values measured using the
two different pre-catalysts could differ by up to two orders of magnitude for the same ligand, we only included Aact
values measured with the CuBr pre-catalyst in the training set. Specifically,

o The kuct values of most of the ligands in Figure 8 (i.e. N[2,3,2], N[3,2,3], TMEDA, EtsTREN, bpy, N[2,2,2],
MesCyclam, PMDTA, BPED, TPMA, MesTREN, Cyclam-B) were taken from Macromolecules, 2006, 39, 4953-
4959 (ref. 2(a)). These experimental measurements were performed in acetonitrile at 35 °C.

e The kuct values of TPMA™ (8400 M™! s') and BPMPA (0.1 M™! s7!) is taken from ref. 2(b) (ACS Macro Lett.
2012, 1, 1037—-1040), and ref. 2(c) (J. Am. Chem. Soc. 2008, 130, 10702-10713), respectively, which were both
measured using the same method as in ref. 2(a) at a slightly lower temperature (22 °C). It has been shown
experimentally the temperature has a relatively small impact on the activation rate constants (kssec/kasec = 2),%
and thus, the activation free energies derived from the kact values are not expected to be significantly impacted by
the temperature difference.

e The kact values of TPMAN2 and TPMA™ (3.1 x 10° M! s7! and 0.038 M™! s7!) are calculated based on the
relative rate constants of these ligands as compared with TPMA: ki/krema = 3.5 and 17.6 for TPMANMe2 and
TPMAP™, respectively. These relative rate constants were reported in ref. 2(d) (J. Am. Chem. Soc., 2018, 140,
1525-1534), and ref. 2(e) (Polymer, 2017, 128, 169-176).

e The kact values of TPMA™ (1017.2 M s7') and TPMA™! (536.3 M™! s!) are calculated from the kact of TPMA™
and using the well-known correlation of kat with E172 of the catalysts.?

Therefore, all of the experimental rate constants in Figure 8 correspond to values measured with CuBr using GC
or UV-Vis.

Marcus theory calculations for the free energy of activation of single electron transfer

We used the modified Marcus theory to estimate the barriers for the stepwise outer-sphere single electron transfer
(OSET-SW) and the concerted dissociative electron transfer (DET) processes in the reduction of MMA-Br by [Cu'-
TPMA]". The DFT calculations were performed at the ®-B97XD/def2-TZVP//®-B97XD/SDD-6-31G(d) level of
theory in acetonitrile at 25°C (see Computational Methods in the manuscript for details).

The OSET-SW pathway is shown as:
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[Cu'-TPMA]" + MMA-Br [Cul-TPMAJ?* + [MMA-Br]+" (s1)
[MMA-Br]* MMA- + Br- (s2)

The DET pathway is shown as:
[Cu!-TPMA]" + MMA-Br [Cu-TPMA]* + MMA- + Br- (s3)

The following equation was used to calculate the activation free energy of activation (AGé seT—sw) in the OSET-
SW pathway:

S _ S ATGQ 2
AGpser—sw = DGy (1 + m)

0
Here, A, G° = 36.1 kcal/mol is the reaction energy of eq. s1 obtained from DFT calculations. The intrinsic barrier is
r gy

determined using AGg = ho/4, where Lo is the solvent reorgamization energy that can be calculated as follows:
ho=Ax[(2ro)" + (2ra)" = (rp +14) "]

where 1D and 1 are the hard sphere radii of electron donor and acceptor, respectively. A is an empirical constant. Here
we use A = 99 kcal mol! A as suggested in the Coote and Matyjaszewski’s study.* Thus,

Ao = 99x[(2ricur-remat’) ! + (2rmma-er) ! — (ricur-TpmA]” + rvMMA-Br) 1]
= 99x [1/(4.29x2) + 1/(3.58x2) — 1/(4.29+3.58)]
= 12.8 kcal/mol

leading to
AG§ = ho/4 = 3.2 keal/mol

Thus,
AGhopr ey =32x (1+

2 —
ix32 - 46.7 kcal/mol

The dissociation of the radical anion [MMA-Br]|*" is highly exothermic (Figure 3) and is expected to be very fast.
Therefore, the rate-determining step in the OSET-SW pathway is the outer-sphere single electron transfer (eq. s1).

In the DET pathway (eq. s3), the electron transfer occurs with simultaneous alkyl halide bond dissociation to form
the MMA- radical and the Br™ anion in a polar solvent (MeCN) cage. Thus, the “sticky” model® is used to estimate
the free energy of activation of the DET pathway:

A.G® =D
AGygr = Gy (1 + = —=2)’
0

(VDrmacsr —/Dp) + 24
4

AGy =

where AGg is the the intrinsic barrier; A, G°=26.0 kcal/mol is the DFT-calculated reaction energy for eq. s3; Dy is the
interaction energy between MMA-« and Br™ in the solvent cage, and the experimental data of D, = 0.24 kcal/mol is
used in our calculation;® Dvma-sr is the MMA—Br bond dissociation enthalpy calculated using DFT (Dvma-Br = 56.7

kcal/mol); Ao is the solvent reorgamization energy that is the same as that in the OSET-SW pathway (Ao = 12.8
kcal/mol).

Thus,
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2 2
D _gr —+/D + 4 v56.7 —40.24) +12.8
AGE = (VDusa-sr Z ) L. ( 7 ) = 15.59 kcal /mol
s s AG° — D, 5 26.0 — 0.24 )
AGDET = AGO (1 + W) = 15.59 x (1 + m) =31.1 kcal/mol
o .

Distortion/interaction energy analysis of initiator effects on reactivity

To investigate the origin of initiator effect on Cu-ATRP reactivity, distortion/interaction model (eq s4) was used
to decompose the total activation energies of 8 initiators (the structures are shown in Figure 6) with the [Cul-TPMA]"
catalyst into distortion energies (AFudist) and interaction energies (AEin) using the eq s4. The results are shown in Table
S1, and the correlation of distortion energies and interaction energies with the experimental reactivities are plotted in
Figure S1 and Figure S2, respectively.

AE‘;L = AEdist + AEint
= AEdistr-x) T AEdisqcuL) + AEint (eq s4)

Table S1. Distortion and interaction energies for transition states of 8 initiators with [Cu'-TPMA]".

AEdist(R-X) AEdist(CuL) AFEist AFEint AE‘i AGiexp
MAc-Br 27.1 2.3 29.4 -18.1 11.3 17.1
MA-Br 24.1 2.2 26.3 -17.2 9.1 14.3
MMA-Br 20.9 2.1 22.9 -16.9 6.0 12.5
MeCN-Br 234 1.7 25.1 -15.8 9.3 12.8
MeCN-C1 259 1.5 27.5 -14.7 12.7 15.3
AN-CI 24.0 1.4 25.4 -14.0 11.3 14.7
MAc-CI 30.2 2.1 323 -17.0 15.3 19.2
MA-CI1 26.6 2.0 28.7 -16.7 12.0 17.3
a. Correlation of total distortion energies (AEdist) b. Correlation of initiator distortion energies (AEuistr-x))
with experimental activation barriers with experimental activation barriers
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Figure S1. Correlation of distortion energies with experimental reactivities of alkyl halide initiators.
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Figure S2. Correlation of interaction energies (AEint) with experimental reactivities of alkyl halide initiators.

From the above correlation plots, we observed that distortion and interaction energies both contribute to the
overall activation energies. The total distortion energies and the distortion energies of the initiators (R-X) both have a
good overall correlation with the experimental activation barriers. Although the interaction energies do not have a
good overall correlation with the reactivities, they correlate well within each type of halides. In addition, the computed
interaction energy plot (Figure S2) indicates the alkyl bromides in general have stronger interaction with the catalyst
than the alkyl chlorides.

Correlation between the HOMO energy of the TPMA family ligands (Enomo) and their
reactivities

We calculated the HOMO energies (Enomo) for five [Cu'L]* catalysts with TPMA family ligands. We observed
a good correlation between the activation free energies and Enomo (Figure S3). These results suggest Enomo is an
appropriate descriptor to describe the electronic effects of the ancillary ligand.
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Figure S3. Correlation of experimental reactivities and the HOMO energies of five [Cu'L]" catalysts with TPMA
family ligands.

Effects of catalyst distortion of flexible ligands L7, L8

As discussed in the main manuscript, the reactivities of tetradentate Cyclam family ligands are significantly
affected by the ligand backbone flexibility. Except for the most rigid ligand, L9, the other three more flexible ligands
(L6-L8) undergo a conformational change from the [Cu'L]" catalyst to achieve the geometries in their ISET transition
states. Thus, reactions with catalysts supported with these ligands have lower reactivities due to the relatively large
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distortion energy of the CuL catalyst in the ISET transition state. For instance, in reactions using L7 and L8, the CuL
catalyst is distorted from the tetrahedral geometry in the Cu' ground state to a square pyramidal geometry in the ISET
transition state (Figure S4).

a. Optimized geometries of [Cu'L]* and ISET TS with L7, N[2,2,2]

AEgisyrs) =
14.2 kcal/mol

Tetrahedral Square pyramidal

b. Optimized geometries of [Cu'L]* and ISET TS with L8, Me,Cyclam

o
o
’“\\“

TN
G/
N,,-Cu —
_—N | AEisyrs) =
&N 7.0 keal/mol
N
Tetrahedral Square pyramidal

Figure S4. Optimized geometries of [Cu'L]" catalysts and ISET transition states with Cyclam family ligands (L7
and L8).

Correlation between AEgis«(BrCu''L) and AEgis«(TS)

As discussed in the manuscript, the ligand backbone flexibility has a significant role on reactivity. We found that
both the computed distortion energy of CuL in the ISET transition state (AEdisits)) and in the [Br-Cu'L]" product
(AE4isBrcuii)) can be used as appropriate parameters to quantitatively describe the ligand flexibility effect. Table S2
summarizes the computed AEuisis) and AEisyercu'L) for all 9 ligands in the training set. Importantly, an excellent linear
correlation between the distortion of the ISET transition and that of the Cu" intermediate is observed (Figure S5).
Thus, AFEdistsrcunL) was chosen as the parameter to describe the ligand flexibility effect in our predictive model of
ligand effect, since it is more feasible to compute.
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Table S2. The computed distortion energies (in kcal/mol) for 9 ligands in the training set.

ligand AFEdisyTs) AFEdist(BrcullL)
TPMA 2.1 4.0
TPMA™ 2.0 3.6
PMANMe2 1.8 3.7
MesTREN 2.2 4.0
EtsTREN 3.5 5.1
Cyclam-B 4.0 5.2
MesCyclam 7.0 9.0
N4[2,2,2] 14.2 17.0
N4[2,3,2] 11.9 14.4
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Figure S5. Correlation of AEgisyts) and AEgisyBrcuiiL) for 9 ligands in the training set

Standardized multivariate linear equation for ligand effect prediction

In the manuscript, a multivariate linear equation (eq.4) was established using three DFT-calculated parameters:
AGipredicted =—4.50 x Enomo + 0.45 x Vew% + 0.48 x AEaist —41.0.

However, since three parameters have different ranges and distributions of values, it is difficult to infer the significance
of these three parameters from their weights in the linear equation. Hence, a data standardization strategy was used
to transform the raw computed parameters to the normalized values with zero mean and unit variance (eq s5).

Parameter,q,— u

Parameter,,,,, = (eq. s5)

g

where | and ¢ are the mean and the standard deviation of individual parameters for 9 ligands in the training set,
respectively.

Table S3 shows the standardized values for these three parameters. The standardized multivariate linear equation is

therefore derived as follows:

AGipredicted =—-1.17 x Enomo’ + 2.56 x Vou’% + 2.42 x AEgist’ + 15.7 (eq S6)

S7



We can see that the relatively large coefficients of all three parameters in the standardized multivariate linear equation
(eq. s6) indicate that electronic effects (Enomo’), steric effects (Vour’%), and backbone flexibility effects (AEdist’) all
have substantial contribution to the reactivity.

Table S3. Standardized electronic, steric, and backbone flexibility parameters for all 18 ligands.

ligand AGrexp AG¥predicted Eromo Vour’% AEdist’
TPMANMe2 10.0 11.5 -0.45 -1.19 -0.72
TPMA™ 12.1 12.2 -0.62 -0.96 -0.74
TPMA™ 134 12.6 -0.94 -1.01 -0.69
Cyclam-B 13.6 13.6 1.69 0.32 -0.41
TPMA™! 13.7 12.9 -1.26 -1.08 -0.65
MesTREN 13.8 14.5 -0.37 -0.01 -0.66
TPMA 15.0 13.0 -1.60 -1.15 -0.66
BPED 16.6 18.5 -0.88 -0.70 1.45
PMDTA 16.9 18.2 -0.84 -0.86 1.50
MesCyclam 17.7 16.8 1.24 0.67 0.33
N[2,2,2] 18.6 20.3 -0.04 -0.03 1.91
BPMPA 18.8 17.7 -2.20 -1.45 1.30
bpy 19.1 16.3 -2.04 -1.26 0.57
EtsTREN 19.3 19.9 -0.33 1.89 -0.44
TPMA™ 194 18.1 -1.45 0.34 -0.07
TMEDA 20.0 20.5 -0.56 0.29 1.40
N[3,2,3] 20.6 21.0 0.14 0.94 1.25
N[2,3,2] 21.5 19.7 0.48 0.46 1.39

Choosing the radius of the coordination sphere around the metal center in the percent
buried volume (Vyur%) calculations

The percent buried volume offers a powerful and straightforward description of the size of the ligand based on
the percentage of space occupied by the ligand in the first coordination sphere around the metal center. A radius (R)
of 3.5 A was recommended by Cavallo to define the first coordination sphere, as this sphere would account for the
van der Waals volume occupied by the atoms directly coordinated to the metal.” It was also recognized a larger radius
(e.g. R=5.0 A) would be necessary to accurately describe steric properties of substituents further away from the metal
center, where the bulkiness of the ligand is not governed by the groups directly bound to the metal.” Considering the
alkyl halide chain end is relatively far away from the Cu center in the bent ISET transition state, we surmised a larger
radius may be necessary in the Vbu% calculations to provide a complete picture of the steric properties of the N-donor
ligands.

To determine the optimum radius (R) for the percent buried volume parameters for the ligands used in this study,
we calculated the Vou% values using different radius (i.e. R=3.5A,4.0A,4.5A, 5.0 A, and 5.5 A), and correlated
the experimental activation energies with the three-variable linear equations using these Vou% values in combination
with computed electronic parameters (Enomo) and flexibility parameters (AEuist)® for the nine ligands in the training
set (Table S4). As shown in Table S4, when using the default radius value of 3.5 A, the difference in Vou% between
MesTREN and EtsTREN is relatively small (6.6%), while the difference between TPMA and MesTREN is much larger
(16.7%). These results indicate the Vou% calculated using the radius of 3.5 A is relatively insensitive to the steric
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effects of N-Me and N-Et substituents as the Et groups are mainly located outside of the sphere. On the other hand,
we suspected these Vou% values overestimated the difference between the steric properties of sp* and sp* N atoms.

In contrast, when the radius value of 5.0 A was used, the calculated Vou% values are capable of capturing the
steric difference between MesTREN and EtsTREN (10.8%), as well as providing a reasonable difference between the
Vou% values of TPMA and MesTREN (6.5%). Furthermore, a better agreement between the experimental activation
energies (AG¥exp) and the predicted activation energies (AG*predicied) Was achieved when using Vou% values calculated
with a radius of 5.0 A. The overall predicted R? for all ligands in the training set is the largest (0.8793) using the radius
of 5.0 A, and is much greater than that with the default radius value of 3.5 A (0.8359). With these considerations, we
chose the radius of 5.0 A in the Vu% calculations in this study.

Table S4. Computed percent buried volumes (/u:%) using different radii for the first-coordination sphere.

Vour%
ligand radius (R)

35A 4.0 A 45A 50A 55A

TPMA 56.6 52.3 45.8 39.2 333

TPMA"™ 56.6 523 459 40.3 36.0

TPMANMe2 56.1 51.9 45.5 39.0 33.2

MesTREN 733 70.1 59.2 45.7 344

EtsTREN 78.9 76.5 67.8 56.5 453

Cyclam-B 73.5 70.5 60.7 47.6 359

MesCyclam 78.8 75.5 64.1 49.6 37.4

N[2,2,2] 733 70.0 59.0 45.6 34.4

N[2,3,2] 76.7 73.4 62.4 48.4 36.6
R2¢ 0.8359 0.8335 0.8599 0.8793 0.8303

“ The coefficient of determination of the linear regression for the relationship between AG.y, and a three-variable equation using
VoY, Enomo, and AEgis (see Table 4 in the main manuscript for computed Enomo, and AEgis; parameters).

The effect of initiator on the bent geometry of ISET transition state

As shown in the Figure 5 of the manuscript, the ISET transition state with the [Cul-TPMA]" catalyst and MMA.-
Br initiator has a bent geometry. Distortion/interaction model and energy decomposition analysis indicated the bent
geometry is due to the attractive electrostatic interaction and dispersion interaction between the catalyst and the ester
group on the initiator.

The optimized geometries of ISET transition states with 15 initiators and [Cul-TPMA]" catalyst are shown in
Figure S6. All of the ISET transition states have a bent geometry. However, the Cu—X-C bond angle is affected by
the initiator. Transition states with bromide initiators are typically more bent than transition states with chloride
initiators. Because Cu—Br and C—Br bonds are both longer than corresponding Cu—Cl and C—Cl bonds, the smaller
Cu-Br—C angle leads to a shorter distance between the catalyst and the alkyl group on the substrate, which allows
more effective catalyst-substrate non-covalent interactions. Initiators with an ester group lead to more bent transition
state structures than those with cyano groups, which is attributed to the stronger attractive electrostatic interactions
with the more electronegative oxygen atoms in the ester. In addition, initiators with phenyl substituents also have bent
ISET transition states which are stabilized by favorable n/ interactions.’ Finally, the computed transition state with
Me-Br as initiator has a completely linear geometry. Here, the favorable catalyst-substrate electrostatic and dispersion
interactions between [Cul-TPMA]" and the Me group in the initiator are absent. Therefore, the Br transfer transition
state prefers the linear geometry rather than bent.
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Figure S6. Optimized geometries of ISET TS of 15 initiators with [Cul(TPMA)]" catalyst. The initiators highlighted

in blue are reported in the main manuscript.
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Geometry of ISET transition state structures (TS1) optimized in gas phase and in
acetonitrile

To investigate the solvation effect on the bent geometry of the ISET transition state, we have optimized the
transition state (TS1) for the reaction between MMA-Br and [Cu'TPMA]" both in gas phase and in acetonitrile using
the CPCM solvation model (Figure S7). The calculations indicate the TS is bent in both cases and the Cu-Br-C angles
are similar.

w-B97xD/SDD-6-31G(d)
gas CPCM (acetonitrile)

Figure S7. Geometry of TS1 optimized in gas phase and in acetonitrile.
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Benchmark of computational methods in the calculations of activation free energies for Cu-
ATRP

We performed benchmark calculations to identify an appropriate DFT method and solvation model for the Cu-
ATRP activation energy calculations. We evaluated the performance of different functionals, basis sets, and solvation
models in activation energy calculations for 8 representative initiators (shown in Figure 6) in reactions with the
[CUu'TPMA]" catalyst. The computationally predicted activation energies were compared with experimental values
(Figure S8). These benchmark calculations indicated the CPCM solvation model gives better correlation than the SMD
solvation model. The def2-TZVP basis set performed better than the SDD-6-311++G(d,p) basis set. Finally, the use
of the ®-B97XD yielded better correlation with experimental data in terms of both R? and the slope of the correlation.
Because the ®-B97XD/def2-TZVP/CPCM//w-B97XD/SDD-6-31G(d) method provides the best agreement with the
experimentally determined kact values, we chose this method in the present computational study.

®-B97XD/def2-TZVP/CPCM?

y =0.740x - 0.2
18.0 Rz =10.861

kcal/mol)
>
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= 140
3 120
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200 M06/SDD-6-311++G(d,p)/CPCMP 200 M06/SDD-6-311++G(d,p)/SMD®
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Figure S8. Benchmark of computational methods in the calculation of activation energies of different initiators with
the [Cu'TPMA]" catalysts. Blue dots stand for chloride initiators, and the red dots represent bromide initiators.

4 Geometries were optimized with -B97XD/SDD-6-31G(d) in gas phase; ® Geometries were optimized with
M06/SDD-6-31G(d) in gas phase.
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Possible partial dissociation of the TPMA ligand

In addition to the tetradentate-coordinated Cu-TPMA complexes reported in the manuscript, we considered the
partial dissociation of the TPMA ligand (Figure S9). We calculated the possible partial dissociation of TPMA ligand
for [Cu'L]", [Br-Cu"L]", and the ISET transition state, in which one of the pyridine arms dissociates (e.g. 9, 12 and
TS3) or is replaced with one or two acetonitrile ligands (e.g. 10, 11, 13, and TS4). Although these partially dissociated
complexes are energetically accessible, they are all less stable than the tetradentate-coordinated isomers reported in

the main manuscript (i.e. 1, 8, and TS1).

Tetradentate

Isomers of [Cu'L]*

AN —N
@icé\b

AG= 0.0 kcal/mol

=

<

N
N
\N/ A\

9
AG= 6.1 kcal/mol

O/’N
=N—Cul_ 7 A

Tridentate

N

Zal
[

10

N_
- CU/QD

\

1
AG= 9.7 kcal/mol

Isomers of [Br-Cu'L]* -

N—C0*
- u\N/ \

8
AG= 0.0 kcal/mol

—
e
N
T,
— /U\N/ \
Br =

12
AG= 8.5 kcal/mol

Isomers of [LCu--Br--MMAJ*

— o~

o |
N

4.\C02Me

TS1
AG*= 0.0 kcal/imol

3 )
S8V
= ; u\N/ \
B

4'\cozlvle

TS3
can't be located

/

%COZMe

TS4
AGY= 12.5 kcal/imol

Figure S9. Partial dissociation of the TPMA ligand*.

*All Gibbs free energy values of the isomers of [Cu'L]" are with respect to 1 and separated MeCN molecule(s); All
Gibbs free energy values of the isomers of [Br-Cu''L]" are with respect to 8 and a separated MeCN; All Gibbs free
energy values of the [LCu--Br--MMA]* transition states are with respect to TS1 and a separated MeCN. The geometry
optimization of TS3 was unsuccessful after multiple attempts. Constrained geometry optimization of TS3 by fixing
the forming/cleaving C-Br and Cu-Br bond distances suggested TS3, if it exists, should be higher in energy than TS1.
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Conformational analysis of the ISET transition states

Multiple possible conformers of the ISET transition states have been considered in the geometry optimizations.
The ISET transition state structures reported in the main manuscript are the lowest-energy conformers obtained from
the DFT calculations.

In the geometry optimizations of the ISET TS with TPMA family ligands, we have considered three different
orientations through which the Cu(TPMA) catalyst approaches the MMA-Br. Only Conformer A can be successfully
optimized to TS1 in the main text, while the other two TS conformers cannot be located, which indicates these
conformations are not stationary points on the potential energy surface, possibly due to weaker stabilizing through-
space interactions between the catalyst and the MMA-Br. In addition, we have considered the partial dissociation of
pyridine arms of TPMA ligand in the ISET TS (Figure S9). Taken together these calculations indicate the most stable
TS conformer with the TPMA ligand is Conformer A.

L=TPMA

Conformer A Conformer B Conformer C

In the geometry optimizations of the ISET TS with the Me.TREN ligand, two conformers have been located.
Conformer A, in which the ester group of MMA-Br points towards the open region between the NMe. groups on the
ligand, has a lower activation energy than Conformer B, in which the ester group points towards one of the NMe. arms.
This is consistent with our hypothesis that minimizing the ligand-initiator steric repulsions stabilizes the transition
state. For the transition state with the EtTREN ligand, two conformers have been located involving different
conformations of the N-ethyl groups on the ligands (see the highlighted atoms in the TS structures shown below). In
Conformer A, one of the N-ethyl groups is synclinal with respect to the ethylene group on the ligand backbone (defined
as “equatorial”) and the other N-ethyl is anti-periplanar (defined as “axial”). In Conformer B, both N-ethyl groups are
synclinal (“equatorial”). Conformer A of the ISET TS with EtTREN has a much lower free energy than Conformer
B. Here, conformer B is destabilized due to significant repulsions between the equatorial N-ethyl groups. We attempted
to locate another TS conformer in which both N-ethyl groups are “axial”. However, such TS structure cannot be
located due to steric repulsions with the initiator.
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L = Me,TREN L = Et,TREN

24174

2.58\': 2.57.: 257!
Conformer A Conformer B Conformer A Conformer B
AAG' = 0.0 kcal/mol AAG! = 1.6 kcal/mol AAG! = 0.0 kcal/mol AAG' = 13.0 kcal/mol

In the geometry optimizations of the ISET TS with the more rigid Cyclam-B ligand, different orientations through
which the Cu catalyst approaches the initiator were considered. The most favored conformer (Conformer A) was
presented in the main text. Regarding more flexible Me.Cyclam ligand, two types of catalyst coordination geometries
were calculated. The square planar conformer (Conformer A), which has a much lower activation energy than the see-
saw conformer (Conformer B), was thereby reported in the main manuscript.

L = Cyclam-B

Conformer A Conformer B Conformer C
AAG! = 0.0 kcal/mol AAG! = 2.6 kcal/mol AAG! = 4.8 kcal/mol
L = Me,Cyclam

2.57—.

Conformer A CoTIformer B
AAG' = 0.0 kcal/mol AAG' =10.3 kcal/mol
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In the ISET TS calculations with acyclic Cyclam family ligands (i.e. N[2,2,2] and N[2,3,2]), we have located the
tetradentate TS (Conformer A) as well as transition states involving ligand partial dissociation (Conformer B and C).
With both ligands, the tetradentate transition state was favored, and thereby reported in the main manuscript.

L = N[2,2,2]

Conformer A Conformer B Conformer C
AAG' = 0.0 kcal/mol AAG' = 2.4 kcal/mol AAG' = 5.2 kcal/mol
L = N[2,3,2]

Nt
¢J
Conformer A Conformer B Conformer C
AAG' = 0.0 kcal/mol AAG! = 2.2 kcal/mol AAG' = 3.9 kcal/mol

Additional statistical tests of the training set and test set data

In the main manuscript, we have shown that the AGpredicied values calculated from equation 4 are typically within
+ 2 kcal/mol of the experimentally derived activation free energies. In order to further validate equation 4, we
performed additional statistical tests (Figure S10).

First, the training set data (AG*predicted) are shown to have a good linear relationship with the experimentally
derived AG'exp values, with the regression slope equals to 1, and the R? equals to 0.897. The AG¥predicted values also
demonstrated a satisfactory external predictivity on the test set with the regression slope of 0.78 and the R? equals to
0.756.

In addition, we have calculated the leave-one-out cross-validation O (Q*coocv) for the training set (Figure S10a).
The (Proocv (0.367) for the training set is relatively low, which is likely due to the small number of training set data
points (only 9 compounds were included). Because of the relatively small number of available experimental kact values,
having a larger training set would require us to reduce the data points in the test set, which would make the validation
of test set less meaningful. In Figure S11, we included all 18 ligands in the training set to generate the predictive
equation (eq. 6). In this case, the Q°Loocv is significantly improved due to the large training set while the R? value
remained the same as the R* derived from the smaller training set as shown in Figure S10a. However, to validate the
performance of eq. 6, an additional external test set would be required.
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a. Predicitivity on the training set

b. Predicitivity on the test set

23.0 23.0
® Test set 1 (tetradentate ligands)
mTraining set (tetradentate 4 Test set 2 (tridentate ligands)
21.0 ligands) 210 | © Test set 3 (bidentate ligands)
Y =X Y=078X+42 -
2= -
%\ 19.0 R2 087? - = 19.0 R2 . iermal =0.756
£ Q2 ooy = 0.367 =
= =
g 17.0 8 170
& 15.0 i
o 15 ® 150
<
]
13.0 13.0 "
11.0 11.0
u MUE = 1.0 kcal/mol MUE = 1.2 kcal/mol
9.0 9.0
9.0 11.0 13.0 15.0 17.0 19.0 21.0 23.0 9.0 11.0 13.0 15.0 17.0 19.0 21.0

Athredicted (kcal/mol)

AG:tprediz:ted (kcal/mOI)

Figure S10. Statistical tests of the training set and test set data.

¥ _
AGpredicz‘ed =-6.28 x HOMO + 0.47 x Vi, %+ 0.42 x E st — 54.2 (eq. 6)
23.0
WTraining set (all 18 -
21.0 ligands)
—_ Y=X .
T 190 | Re=0856
§ Q? oocy = 0.751
©
éo, 17.0 .
2
+° 15.0
O]
<
13.0
11.0
. MUE = 1.0 kcal/mol
9.0
9.0 11.0 13.0 15.0 17.0 19.0 21.0

23.0

AG¢predicted (kcal/mOI)

Figure S11. Predictive equation for ligand effect derived using all 18 ligands in the training set.
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Calculated parameters used in the initiator-effect predictive model

Table SS. Calculated bond dissociation energy (BDE) and halogenophilicity (£(Cu, X¢)) parameters for all 8
initiators®

Initiators AG*ep  AG¥predicea BDE(R-X) E(Cu, Xe)
MAc-Br 17.1 16.5 533 462
MA-Br 14.3 13.9 48.7 462

MMA-Br 12.5 12.3 45.8 462

MeCN-Br 12.8 13.9 48.8 462

MeCN-Cl 15.3 16.0 60.3 574
AN-CI 14.7 14.5 57.6 574
MAc-Cl 19.2 19.5 66.6 574
MA-CI 17.3 16.3 60.9 574

® All parameters, as well as experimental and predicted free energies are in kcal/mol
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Cartesian coordinates (A) and energies of optimized structures

1

®-B97XD SCF energy: -1112.68419249 a.u.
®-B97XD enthalpy: -1112.326379 a.u.
®-B97XD free energy: -1112.394664 a.u.
®-B97XD SCF energy in solution: -2556.28428343 a.u.
®-B97XD enthalpy in solution: -2555.926470 a.u.

®-B97XD free energy in solution: -2555.994755 a.u.

Cartesian coordinates
ATOM X Y Z
Cu -0.002239 -0.000565 -0.892664
1.129606 -1.690213 -0.580295
0.904061 1.820955 -0.579485
-2.031612 -0.125967 -0.581124
-0.002224 -0.000200 1.358364
2.372504 -4.048520 0.210490
1.468705 -1.881104 0.709180
-3.005135 0.119278 -1.468755
-2.686183 0.280497 -2.493170
2.081925 -3.052958 1.137286
2.032880 -3.843950 -1.121267
-3.688647 -0.279524 1.134762
1.408144 -2.654072 -1.468605
1.115218 -2.456028 -2.494327
-2.366847 -0.330420 0.707325
-4.348263 0.170885 -1.121981
-1.248446 -0.679604 1.677296
-1.580509 -0.489715 2.709607
-1.065202 -1.757990 1.596488
1.208295 -0.740002 1.680998
1.205233 -1.125917 2.712059
2.050306 -0.040943 1.607040
0.895816 2.212324 0.709240
1.604419 3.328884 1.137194
0.032317 1.418705 1.678151
0.361825 1.610781 2.710895
-0.992807 1.800326 1.597008
1.605601 2.539805 -1.466405
1.584144 2.183201 -2.490969
2.327020 4.074769 0.211777
2.325920 3.674412 -1.118944
-4.695603 -0.029961 0.208424
2.852283 -4.969289 0.525614
2236941 -4.590714 -1.879823
2.328612 -3.181451 2.186338
-5.096752 0.371242 -1.879792
-5.733318 0.012032 0.522871
-3.923030 -0.437502 2.182602
2.875431 4.220876 -1.876721
2.883941 4951041 0.527015
1.586339 3.610228 2.185288

CTTODCZNIT DD TITOOOQIODNTDTOQOOOODNITZIODTDTOOOOIIO0O0O00IDO00ZZZZ
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2

®-B97XD SCF energy: -2917.73423843 a.u.
®-B97XD enthalpy: -2917.584355 a.u.
®-B97XD free energy: -2917.630456 a.u.

®-B97XD SCF energy in solution: -2920.66507167 a.u.
®-B97XD enthalpy in solution: -2920.515188 a.u.

®-B97XD free energy in solution: -2920.561289 a.u.

Cartesian coordinates

ATOM X Y Z

H 3.332094 -1.655252 0.887712
C 3.006567 -0.944185 0.129506
O 1.721402 -0.491854 0.554735
C 1.122955 0.377984 -0.263318
C -0.272206 0.767701 0.231997
C -0.308438 1.004991 1.737556
H 0.032569 0.128525 2.289867
H -1.326204 1.252101 2.051213
H 0.345177 1.850666 1.984119
C -0.802904 1.952541 -0.559517
H -1.833785 2.167349 -0.266632
H -0.184920 2.832187 -0.347080
H -0.763572 1.761247 -1.632675
Br -1.414833 -0.809973 -0.175256
O 1.628959 0.816193 -1.267826
H 2.933459 -1.429720 -0.846518
H 3.705590 -0.106958 0.061348

3

®-B97XD SCF energy: -4030.44790246 a.u.
®-B97XD enthalpy: -4029.937794 a.u.
®-B97XD free energy: -4030.034174 a.u.
®-B97XD SCF energy in solution: -5476.96468633 a.u.
®-B97XD enthalpy in solution: -5476.454578 a.u.

®-B97XD free energy in solution: -5476.550958 a.u.

Cartesian coordinates
ATOM X Y Z
Cu -0.536652 0.067737 -0.218304
-0.089763 -1.872365 0.449901
-0.488905 1.716992 1.062044
-2.194461 0.107800 -1.511347
-2.306197 -0.406955 1.241687
0.313103 -4.435363 1.449831
-0.749326 -2.285785 1.545004
-2.220938 0.674001 -2.724596
-1.269867 1.036006 -3.103373
-0.571630 -3.560644 2.071774
0.980375 -4.011865 0.305819
-4.553923 -0.242237 -1.674154
0.743891 -2.724818 -0.157797
1.238743 -2.343180 -1.044311
-3.347406 -0.349798 -0.991043
-3.381212 0.808742 -3.475089

aoo@moaooaomaoaazzzz
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-3.279813 -1.032452 0.364775
-4.287207 -1.072708 0.808970
-2.965438 -2.070243 0.201731
-1.682339 -1.288456 2.208785
-2.413509 -1.827188 2.833606
-1.086919 -0.662670 2.885991
-1.500339 1.820047 1.943534
-1.503213 2.780108 2.948550
-2.689248 0.892765 1.758338
-3.255984 0.823526 2.700632
-3.357426 1.358093 1.023475
0.521615 2.591890 1.144868
1.312804 2.476848 0.413977
-0.445119 3.679378 3.035627
0.585874 3.587853 2.109900
-4.573528 0.341028 -2.936409
3.473046 0.374463 -1.167252
4.188575 1.655247 -1.558040
5.202040 1.629004 -1.142488
4.260746 1.735755 -2.645173
3.684994 2.536802 -1.159823
3.242550 0.317206 0.345431
3.308235 1.283288 1.067109
2.956157 -0.912870 0.766151
2.616673 -1.028468 2.151419
3.454834 -0.713898 2.776371
1.742961 -0.409136 2.370871
2.390974 -2.082859 2.307397
-5.505550 0.434329 -3.484241
-5.466693 -0.613297 -1.218961
-3.343869 1.276554 -4.452114
-1.124486 -3.862613 2.955719
0.467174 -5.434089 1.845526
1.665723 -4.662714 -0.224964
-2.328985 2.822704 3.651820
-0.429097 4.435904 3.813345
1.434051 4.262029 2.132509
1.605615 0.473215 -1.927936
4.136715 -0.871987 -1.731694
4.231180 -0.790630 -2.817306
5.142901 -0.956099 -1.304817
3.586142 -1.779897 -1.483362

TITQWIITITIIIITIIIOIITIIQOOOIITIOOOQQQOIOIIOCQOQOITOT IO

4

®-B97XD SCF energy: -1112.33138298 a.u.
®-B97XD enthalpy: -1111.972205 a.u.
®-B97XD free energy: -1112.039393 a.u.
®-B97XD SCF energy in solution: -2556.09258788 a.u.
®-B97XD enthalpy in solution: -2555.733410 a.u.

®-B97XD free energy in solution: -2555.800598 a.u.
Cartesian coordinates

ATOM X Y zZ
Cu -0.002760 -0.000981 -0.733844
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-2.028289
1.135152
0.894843

-0.003441

-4.695437

-2.372489
1.586214
1.633616

-3.697018

-4.337267
1.425266

-2.990037

-2.662791
0.811623
2.213639

-0.038651
0.280769

-1.079577

-1.226134

-1.482055

-0.995431
1.557454
2.270827
1.252930
1.182632
2.062121
1.413932
1.043338
2.570717
2.137441
2.131790

-3.947447
2.616369
1.349423
2.757592

-5.740439

-5.084763
3.131327
2.347093
2.591616

CTToDCZTIT D TODZTTZTOQQZIODTDTQOOODTDTQTZTZIOOQOIO0O00O0TI000ZZZ2Z

5

-0.141237
-1.682555
1.820800
0.000822
-0.250064
-0.427276
2.531645
2.125262
-0.480801
0.039475
3.441835
0.092827
0.327035
2.266474
3.725080
1.432887
1.545446
1.768216
-0.744429
-0.521980
-1.813418
-1.834077
-2.951324
-0.684711
-1.022008
0.051622
-2.633577
-2.471377
-3.932593
-3.770878
4.186606
-0.703807
5.113403
3.776286
4.273594
-0.291399
0.228443
-4.815093
-4.514101
-3.055074

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates

ATOM X

H 0.857485
C 0.906885
(@) 1.349528

Y
-3.109825
-2.474705
-1.205881

-0.574687
-0.571726
-0.573253
1.242862
0.156411
0.698958
-1.478195
-2.482948
1.101599
-1.156118
1.099905
-1.481695
-2.489173
0.698309
-1.153114
1.633053
2.675320
1.567188
1.634783
2.676925
1.570026
0.701460
1.104741
1.638412
2.678705
1.581684
-1.477353
-2.483952
0.160926
-1.150767
0.156530
2.133407
0.445221
2.129268
-1.913192
0.445424
-1.917591
0.450846
-1.911110
2.135996

-2917.76332737 a.u.
-2917.615688 a.u.

-2917.665583 a.u.
-2920.79565183 a.u.
-2920.648012 a.u.
-2920.697907 a.u.

zZ

1.140972
0.253216
0.707857
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1.499131
1.359589
0.974162
1.489690
-0.107691
1.169639
1.236908
0.164309
1.642388
1.727153
-1.974057
1.747880
-0.090733
1.600437

-0.283623
1.076697
1.349966
0.690494
1.154120
2.395602
2.153180
2.289846
3.106865
1.867202
0.009278
-0.593136
-2.356651
-2.899334

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

TOZTTOOOCOQOD IO T TT 0 ZzZZZ

-0.027099 -0.238821

-1.713671
1.562730
1.528641
0.052371

-3.881454

-2.114128
2.399977
2.131480

-3.198187

-3.444130
2.988147

-2.352358

-1.957551
1.814847
3.582792
0.767770
1.219154
0.039478

-1.331825

-1.441081

-1.753523
1.825688
3.015147
0.762859
0.045470
1.225292
2475877
2.221335

Y

1.097712
-1.097940
1.333613
1.037055
2.824104
1.658005
1.300905
0.654688
2.528294
2.259013
2.862853
1.403444
0.939278
2.120577
2.028310
2.266249
2.708152
2.996155
1.314188
2.136383
0.424431
-0.657944
-0.976977
0.170023
-0.526488
0.736059
-1.844182
-2.138409

-0.277025
0.207960
1.621739
2.326112

1.706761
1.889271

-0.813327

-1.022893

-0.450578

-1.747107
-0.095196
-1.433007
-0.185099
-0.479754

-4030.39715777 a.u.
-4029.886635 a.u.

-4029.977690 a.u.
-5476.91495763 a.u.
-5476.404435 a.u.
-5476.495490 a.u.

zZ
-0.470573

-0.316948
0.751635
-0.686290
1.757172
-0.297431
0.833668
-1.703398
-2.530287
0.877101
-1.490144
0.436791
-1.452669
-2.353187
0.364499
-1.716659
1.438368
2.340459
1.065821
2.089152
2.814881
2.561095
1.988231
2.636325
2.682366
3.123570
3.506415
0.117494
-0.897469
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7

3.953420
3.681234
3.891718
-1.391962
-0.506621
-1.177308
0.025316
0.180989
-1.971670
-1.396699
-3.226347
-3.981758
-3.649887
-3.870051
-5.020689
4.814442
3.184371
4.244699
-3.491765
-4.729428
-3.929092
3.199292
4.886973
4.386863
0.223357
-2.433553
-2.014815
-3.207314
-2.931357

-1.769921
-2.211036
2.817470
-1.986869
-3.202562
-4.062689
-3.360201
-3.172297
-1.663385
-1.879239
-1.223336
-1.108916
-1.847543
-0.101891
-1.274480
3.387481
3.473403
1.959523
2.977233
3.501239
2.477806
-0.601757
-2.028441
-2.818634
-0.959272
-2.042539
-2.414227
-2.742699
-1.088864

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

C

C
H
H
H
C
H
H
H
C
(@)
C
H
H

-1.086184
-2.175071
-1.769824
-2.753038
-2.886044
-1.444345
-2.168542
-0.572897
-1.937311
0.291077

1.194707
2.555328
2.781568
3.141726

Y
0.118456
-0.898676
-1.906590
-0.846135
-0.708056
1.566524
1.784498
2.209281
1.836127
-0.349508
0.658425
0.245656
-0.351371
1.164863

1.987317
0.696655
-0.618233
-0.349235
-0.278057
-0.124854
-1.216159
0.564286
1.022080
2.066727
0.936866
2.147828
2.878474
2.557938
1.866570
-0.580772
1.312253
-2.572318
1.821017
-0.283726
-2.434391
3.637990
2.476532
0.141945
-2.724847
-1.438105
-2.369841
-1.091716
-1.609686

-346.25376766 a.u.
-346.108971 a.u.

-346.153223 a.u.
-346.39915864 a.u.
-346.254362 a.u.
-346.298614 a.u.

zZ

0.002126
0.001285
-0.101450
0.935587
-0.814253
-0.000449
0.796265
0.126949
-0.946250
-0.001081
0.000896
0.002213
-0.885590
0.001947
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H
(@)

8

2.780202
0.622709

-0.349821
-1.524363

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Br
Cu

TToDTCDIT DD TTOOOOQZOD DO IDTQOTZTOO0Q0TTOO000TTO000ZZZZ

-0.005606
-0.002430
-2.063885
1.221248
0.845848
-0.002166
-4.700343
-2.359066
1.520482
1.561801
-3.668624
-4.389157
1.312295
-3.051985
-2.737283
0.733754
2.119926
-0.111383
0.156535
-1.160787
-1.166565
-1.399949
-0.900306
1.624743
2.358785
1.270537
1.232421
2.051884
1.543647
1.189826
2.697304
2.287337
2.015780
-3.877687
2.478205
1.211618
2.658804
-5.734603
-5.163816
3.272469
2.532221

Y
0.004518
0.001335
0.216745
1.673718
-1.890680
-0.002078
0.390285
0.509936
-2.641115
-2.251676
0.597118
0.098794
-3.476321
0.016223
-0.207398
-2.297777
-3.839374
-1.410724
-1.529775
-1.707134
0.794688
0.616734
1.852518
1.780165
2.868131
0.606491
0.899270
-0.155237
2.629495
2.471303
3.865186
3.743682
-4.260787
0.825845
-5.188294
-3.776824
-4.422275
0.455826
-0.066809
4.727094
4.497680

0.891475
-0.004552

-3684.15505854 a.u.
-3683.793078 a.u.

-3683.865894 a.u.
-5130.54723540 a.u.
-5130.185255 a.u.
-5130.258071 a.u.

zZ

2.753525
0.411449
0.026755
0.026373
0.032042
-1.705766
-0.785311
-1.249018
0.909904
1.922542
-1.698371
0.537698
-1.689446
0.905545
1.920190
-1.241647
0.542701
-2.127094
-3.185320
-2.018456
-2.133071
-3.191220
-2.027808
-1.249135
-1.698251
-2.133782
-3.191549
-2.032007
0.904709
1.918794
-0.785981
0.536618
-0.777996
-2.738269
-1.099338
-2.727235
1.280447
-1.107153
1.277227
-1.108181
1.275410
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H 2.663201 2.933775 -2.737722

Br-

®-B97XD SCF energy: -2571.49038592 a.u.
®-B97XD enthalpy: -2571.488025 a.u.
®-B97XD free energy: -2571.506561 a.u.
®-B97XD SCF energy in solution: -2574.39923339 a.u.
®-B97XD enthalpy in solution: -2574.396872 a.u.

®-B97XD free energy in solution: -2574.415408 a.u.

Cartesian coordinates
ATOM X Y Z
Br 0.000000 0.000000 0.000000

Br*

®-B97XD SCF energy: -2571.38275084 a.u.
®-B97XD enthalpy: -2571.380390 a.u.
®-B97XD free energy: -2571.399581 a.u.
®-B97XD SCF energy in solution: -2574.17283507 a.u.
®-B97XD enthalpy in solution: -2574.170474 a.u.

®-B97XD free energy in solution: -2574.189665 a.u.

Cartesian coordinates
ATOM X Y Z
Br 0.000000 0.000000 0.000000

cr

®-B97XD SCF energy: -460.11348646 a.u.
®-B97XD enthalpy: -460.111126 a.u.
®-B97XD free energy: -460.129164 a.u.
®-B97XD SCF energy in solution: -460.14754002 a.u.
®-B97XD enthalpy in solution: -460.145180 a.u.

®-B97XD free energy in solution: -460.163218 a.u.

Cartesian coordinates
ATOM X Y Z
Cl 0.000000 0.000000 0.000000

TS1

®-B97XD SCF energy: -4030.41632720 a.u.
®-B97XD enthalpy: -4029.908392 a.u.
®-B97XD free energy: -4030.003189 a.u.
®-B97XD SCF energy in solution: -5476.93974467 a.u.
®-B97XD enthalpy in solution: -5476.431809 a.u.
®-B97XD free energy in solution: -5476.526606 a.u.
Imaginary frequency: -588.8508 cm-1

Cartesian coordinates
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ATOM X
Cu -0.692884
-0.114340
-0.426064
-2.278428
-2.356279
0.300449
-0.863084
-2.249272
-1.275189
-0.690849
1.084234
-4.635386
0.839429
1.420157
-3.449242
-3.391113
-3.391385
-4.379366
-3.127472
-1.858488
-2.679013
-1.340381
-1.483902
-1.447419
-2.723349
-3.392949
-3.272811
0.699268
1.531628
-0.277777
0.814714
-4.605384
3.777150
4.020275
5.104036
3.631789
3.576612
3.745779
3.687925
3.747317
3.605706
4.397329
2.633649
3.672524
-5.520201
-5.567335
-3.321820
-1.318985
0.455101
1.866521
-2.316633
-0.222346
1.750328
1.192002
4.147885

TITZTTTITITITI DD D DOoOOoOO@DNID IO OD DO IO T OO0 OO0O0ZZZZ

aw
&

Y
0.214679
-1.242821
-0.601505
1.473079
-1.230140
-3.164206
-2.354834
2.810129
3.252464
-3.336516
-2.016290
1.558044
-1.076897
-0.163823
0.851194
3.585979
-0.656183
-1.099388
-0.893870
-2.519808
-3.187003
-3.006812
-1.290429
-1.974951
-1.250795
-2.090090
-0.326260
-0.571427
-0.018983
-1.937663
-1.227550
2.947782
1.669936
2.610599
2.708077
3.607104
2.242510
0.230408
-0.204225
-0.562933
-1.955789
-2.304709
-2.153035
-2.451105
3.520620
1.028600
4.665437
-4.221764
-3.916324
-1.842263
-2.528286
-2.464659
-1.182442
1.670478
2.103616

zZ
-0.037061
-1.510094
1.913723
-0.419814
0.081428
-3.461800
-1.531905
-0.346744
-0.167246
-2.500364
-3.425933
-0.789168
-2.432571
-2.344680
-0.643530
-0.493632
-0.779628
-0.586562
-1.817180
-0.400540
-0.701844
0.433683
2.372169
3.578603
1.501071
1.739169
1.714226
2.634331
2.208413
4.335470
3.854761
-0.715881
-0.037783
1.096711
1.260188
0.869803
2.022862
0.302383
1.437955
-0.782480
-0.513294
0.153186
-0.050706
-1.481606
-0.827197
-0.958347
-0.426571
-2.498663
-4.228773
-4.155916
3.919497
5.282551
4.399806
-0.165243
-1.419986
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H
H
H

TS2

3.818905
5.243095
3.731746

3.130021
2.084513
1.446729

®-B97XD SCF energy:
®-B97XD enthalpy:

®-B97XD free energy:
®-B97XD SCF energy in solution: -5476.90954087 a.u.

®-B97XD enthalpy in solution:

-1.603818
-1.524937
-2.184829

-4030.39443125 a.u.
-4029.885757 a.u.
-4029.976686 a.u.

-5476.400867 a.u.

®-B97XD free energy in solution: -5476.491796 a.u.
Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

ocommIEmOooOoOEaoITOoOOOIIO@mNIT OO0 TOOO0ZZZ Z

0.061035
1.748168
-1.664772
-1.536588
-0.274266
3.688283
1.923763
-2.285352
-1.878391
2.882934
3.500844
-3.217252
2.513615
2.308436
-1.987723
-3.513466
-1.060161
-1.629174
-0.362842
1.053215
1.031159
1.504414
-2.026974
-3.286177
-0.979345
-0.248198
-1.445677
-2.547312
-2.210220
-4.196641
-3.821903
-3.994847
1.571848
0.594745
1.187457
0.093858
-0.124763
2.121288
1.533571

Y
-0.286758
1.104087

-0.907722
1.028613
1.512219

3.049019

2.068350
0.637674

-0.176730

3.063368

2.047028
2.634543
1.098678
0.304285
2.024487
1.209673
2.541692
3.146369
3.226298

2.003155
2.990874
1.302163

-0.097419

-0.169858
0.880024
0.314804
1.620891

-1.801879

-2.413752

-1.112144

-1.946120
2.221837

-2.271015

-3.242733

-3.945529

-3.812525

-2.764376

-1.301624

-0.998386

-67.3445 cm-1

zZ

0.321839
0.432445
-1.005156

1.138034
-1.387603
0.815835

-0.482100
2.174014
2.765112

-0.318289
1.761472
0.584567
1.529506
2.242510
0.362186
2.480777

-0.712038

-1.435504

-0.214785

-1.722418

-2.209432

-2.430186

-2.007923

-2.593921

-2.495929

-3.080160

-3.165085

-0.548324

0.284777
-2.127518
-1.080432
1.660697
-0.241888
-0.815558
-1.423966
-0.032686
-1.477081
-1.272489
-2.289767
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TITQFWITZITITZIIZITDIIZITDTZTTITEOQO

TST

3.373658
4.084967
3.842806
3.832880
5.140034
-4.957626
-3.555398
-4.076308
2.991296
4.442246
4.095026
-3.547937
-5.184428
-4.500815
0.114573
2.594822
2.165881
3.356363
3.105193

-0.956338
-0.196039
-0.546886
0.861736
-0.347540
2.684275
3.426369
0.855296
3.838868
3.815638
2.003634
0.506588
-1.188317
-2.688818
-1.784465
-2.817606
-3.553700
-3.309341
-2.039450

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

ONTOZ T Z OO0 Z 00 zZZ 2

-0.741694
-0.864436
-0.777574
-1.691484
-2.848621
-1.359259
-1.997424
-1.114384
-0.038739
-2.283860
-0.182748
-3.816330

0.023589

0.920815
-3.019272
-1.840241
-3.586140
-4.662762
-3.471083
-2.913840
-3.943280
-2.573087
-2.008433

Y
0.035064
-1.427057
-0.650792
1.873145
-0.556815
-3.271692
-2.147617
3.077978
3.074044
-3.074607
-2.531638
2.919054
-1.614226
-1.005354
1.787675
4.256186
0.387638
0.384360
0.061072
-1.936374
-2.235219
-2.590088
-0.882017

-0.993289
-1.976031
-2.980485
-1.874579
-1.754630
1.853053
-0.076218
3.336748
-1.070337
0.963343
2.667076
-3.401416
-2.570584
-0.676991
2.103692
0.706079
1.383076
0.081050
1.273601

-4030.41217158 a.u.
-4029.905243 a.u.

-4029.999593 a.u.
-5476.96468633 a.u.
-5476.457758 a.u.
-5476.552108 a.u.

-470.0835 cm-1

zZ

-0.034113
-1.538298
1.955071
-0.392278
0.146843
-3.544478
-1.528790
-0.330199
-0.181691
-2.522807
-3.542844
-0.690826
-2.520867
-2.463658
-0.574556
-0.448107
-0.695749
-0.471315
-1.736080
-0.340298
-0.586101
0.471264
2.440113
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CTIZIQOFIONOIEIIONEIIZITQOO0OOINEIQOOOQQEOITIOO0

AN®

-2.208138
-3.166210
-4.084255
-3.350988
0.290059
1.256980
-1.098387
0.172619
-3.215840
4.050506
4.050899
5.055603
3.352297
3.809307
4.495700
4.597323
4.767792
5.182748
6.108780
4.410592
5.340643
-3.816446
-4.887950
-1.334324
-3.213141
-1.558466
0.563612
-3.214885
-1.227991
1.064214
1.560569
4.203014
3.570248
5.247150
3.968458

-1.450023
-0.431237
-0.975962
0.630051
-0.959334
-0.740457
-1.771801
-1.519346
4.173429
1.318151
2.570967
3.018893
3.305932
2.366682
0.089102
-0.006190
-0.915794
-2.132679
-1.982170
-2.498382
-2.838432
5.072913
2.818368
5.212922
-3.634488
-3.992805
-2.654008
-1.632719
-2.216308
-1.752419
0.640234
1.424983
2.224124
1.678314
0.487150

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates

ATOM X
C -0.12463
N -0.602
C
H
C 1.66028
H 2.25264
H 1.31436
H 2.25317

Y

3.691393
1.571794
1.835922
1.775613
2.700696
2257121
4.468225
3.966526
-0.629493
-0.381908
0.430759
0.399936
0.020246
1.474729
0.322724
1.528781
-0.525088
0.092235
0.652248
0.774128
-0.722541
-0.717637
-0.828958
-0.390700
-2.494346
-4.330536
-4.319222
4.053221
5.449653
4.537094
-0.182209
-1.864757
-2.261250
-2.102398
-2.369754

-171.347368271 a.u.

-171.280649 a.u.
-171.314276 a.u.
-171.422249303 a.u.
-171.35553 a.u.
-171.389157 a.u.

zZ

1.0425 1.1824

1.42154 2.18213

0.45228 0.5858 -0.00011
0.01653 0.93089 -0.93174
-0.36936 -0.00007
-0.19521 0.87382
-1.3819 -0.00051
-0.19462 -0.87348
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AN-C1

®-B97XD SCF energy: -631.57218586 a.u.
®-B97XD enthalpy: -631.499457 a.u.
®-B97XD free energy: -631.535076 a.u.
®-B97XD SCF energy in solution: -631.68125724 a.u.
®-B97XD enthalpy in solution: -631.608528 a.u.

®-B97XD free energy in solution: -631.644147 a.u.

Cartesian coordinates

ATOM X Y Z

C -1.290077 -0.287572 0.093909
N -2.312996 -0.756143 -0.175188
C -0.015935 0.348498 0.439912
H 0.055356 0.403571 1.528588
C 0.109664 1.737470 -0.179792
H -0.708216 2.370973 0.177058
H 1.061439 2.185682 0.113895
H 0.062215 1.677960 -1.269431
Cl 1.346957 -0.713856 -0.085174

[AN--CI—Cu(TPMA)]

®-B97XD SCF energy: -1744.24041337 a.u.
®-B97XD enthalpy: -1743.809826 a.u.
®-B97XD free energy: -1743.895539 a.u.
®-B97XD SCF energy in solution: -3187.94746346 a.u.
®-B97XD enthalpy in solution: -3187.516876 a.u.
®-B97XD free energy in solution: -3187.602589 a.u.
Imaginary frequency: -708.0729 cm-1

Cartesian coordinates
ATOM X Y Z
Cu -0.108666 0.142647 -0.129749
-1.239922 -1.047423 -1.437089
0.731498 -0.861648 1.530093
-0.715371 2.113497 0.158965
-1.892105 -0.190910 1.089858
-3.009553 -2.513113 -2.986245
-2.322391 -1.611463 -0.876652
0.033765 3.207047 -0.023248
1.010994 3.040273 -0.464392
-3.235516 -2.344908 -1.623630
-1.882491 -1.935961 -3.560131
-2.445130 3.470354 1.090598
-1.025012 -1.205891 -2.748156
-0.131393 -0.729693 -3.138926
-1.938942 2.237378 0.701662
-0.407081 4.476569 0.327143
-2.751311 0.963404 0.815430
-3.541771 1.075064 1.571734
-3.246164 0.787178 -0.146948
-2.459688 -1.458157 0.624729

AOTZ T 0O0ZzZZZ2
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CTTTOZQZOZIETZTIZIZIZTTQOOOOQOZOQOTTOQO T T

MA®

-3.509733
-1.895212
-0.103330
0.239952
-1.417058
-2.167391
-1.251095
1.933145
2.571968
1.494272
2.357986
-1.667904
3.916995
-2.042624
-3.431847
0.231527
-4.105836
-3.705491
-1.670205
-0.461096
1.786847
3.343603
4.432063
4.781854
1.787626
4.220541
3.703556
3.109755
4.672182
3.199666

-1.573187
-2.268153
-0.992910
-1.729672
-0.244487
-0.683939
0.787263
-1.445752
-1.309904
-2.334136
-2.187848
4.608904
0.138182
5.583695
3.538181
5.336318
-2.781317
-3.085993
-2.042519
-1.825785
-2.913003
-2.638426
-0.729864
-1.451490
0.435230
1.176293
-0.402993
0.296345
-0.537883
-1.372368

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

0.930185
1.101481
2.574884
3.699717
2.475370
3.148342
2.806930
1.577725
0.711046
3.751141
2.673173
0.896698
-2.221055
1.191429
1.537022
0.160885
-1.144261
-3.590340
-4.617585
4.522702
4.621259
2.661572
-1.220012
-0.376899
-1.378124
-2.123347
-3.603150
-4.196145
-4.102643
-3.573799

-306.943751866 a.u.

-306.829076 a.u.
-306.870943 a.u.

®-B97XD SCF energy in solution: -307.076086882 a.u.
®-B97XD enthalpy in solution: -306.961411 a.u.
®-B97XD free energy in solution: -307.003278 a.u.

Cartesian coordinates
ATOM X Y Z

TTEZOQOIDNIDZOQOTOoO0ON

1.20836 -0.67039 -0.00001
-0.02873 0.08555 0.0002
-1.11146 -0.72409 -0.00016
-0.10722 1.30225 0.00023
1.14377 -1.7538 -0.00014
-2.37111 -0.0472 -0.00018
-2.44646 0.56606 -0.87375
-3.1628 -0.76701 -0.00035
-2.44661 0.56582 0.87355
2.57544 0.03861 0.
3.35651 -0.69271 0.00196
2.66062 0.64909 -0.87462
2.65905 0.65208 0.87268
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MA-Br
®-B97XD SCF energy:
®-B97XD enthalpy:

®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

TONZOPTOTTIOOQN

0.254875
-1.104511
-1.750244
-3.019689
-3.694779
-3.402297
-2.902758
-1.546490

0.207864

1.488544

0.769787

0.084785

0.817850

1.761378

Y
0.706679
0.440732
-0.530693

-0.893450
-0.034199
-1.678776
-1.263986
1.037448
0.504784
-0.658011
2.097311
2.839357
2.257388
2.244161

[MA--Br--Cu(TPMA)J*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

N

N
N
N
C
C
C
H
C
C
C
C
H
C

0.616578
0.012109
0.108054
2312113
2.131238

-0.398377
0.684406
2.380485
1.431922
0.514335
-1.109017
4.690806
-0.869147
-1.398198
3.445825

Y

1.715187
-0.237201
-1.109943

1.144856

4.239073
2.769540
-2.354700
-2.866319
4.048642

3.146693
-0.946314

1.897903

1.008548
-0.408606

-2878.42810527 a.u.
-2878.307656 a.u.

-2878.351521 a.u.
-2881.34710710 a.u.
-2881.226658 a.u.
-2881.270523 a.u.

zZ

-0.583168
0.044243
-0.606781
-0.062409
-0.057416
-0.713044

0.958834
0.994924

-1.653109
0.120269

-0.273540

-0.698605
0.805355

-0.707344

-3991.10539705 a.u.
-3990.627647 a.u.

-3990.720602 a.u.
-5437.61686040 a.u.
-5437.139110 a.u.
-5437.232065 a.u.

-596.5536 cm-1

zZ
-0.182458 -0.112377

-0.912854

1.950023
-0.817294

0.742802
-1.976898
-0.427758
-1.307993
-1.430183
-0.943277
-2.460856
-0.937959
-1.902114
-2.230976
-0.641009
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3.586834
3.282139
4.209749
3.092777
1.577695
2.369063
0.963856
1.063252
0.862532
2.373959
2.961292
2.965267
-1.074456
-1.818973
-0.366642
-1.352102
4.762572
-3.643719
-3.884814
-4.960815
-3.367091
-3.572043
-3.859631
-3.943842
-3.905715
-4.018384
-4.908008
-3.133362
-4.090413
5.724287
5.589527
3.596486
1.080352
-0.549932
-1.832749
1.650704
-0.550371
-2.328084
-3.731174
r -1.119636

ITODCEITOIODENITOICZITZTOQOO0O0OOQIIIOOO0OO0OZQOTT IO T TON

oy

MA-C1

-2.954360
1.015482
1.373457
1.653088
2.501788
3.261391
2.593205
0.251180
0.403967
0.600559
1.291905
-0.315253
-0.586205
-0.952638
0.031849
-0.467624
-2.238695
-1.824460
-3.149578
-3.376602
-3.947958
-3.145941
-0.605707
-0.572008
0.493441
1.727114
1.732274
1.890505
2.499237
-2.680329
-0.361103
-3.962837
4.881193
5.227755
3.251223
0.807656
0.143660
-0.754537
-1.722818
-1.553234

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates

ATOM X

C 0.826494
C 1.669309
H 2.680254

Y
0.248901
1.485859
1.335366

-1.642205
-0.153879
0.315743
-1.025768
0.767289
0.839261
1.670537
2.758791
4.122915
2.084409
2.705722
1.967739
2.466116
1.765345
4.664721
3.823327
-1.449663
-1.088941
-0.456480
-0.480195
-0.993763
0.590221
-0.298470
0.915485
-1.071919
-0.366174
0.267589
0.256566
-1.131760
-1.689121
-0.772761
-2.038957
-0.537816
-2.397916
-3.261101
4.750373
5.728391
4.197066
-2.165864
-1.004489

-767.17513876 a.u.
-767.054346 a.u.

-767.097172 a.u.
-767.34145890 a.u.
-767.220666 a.u.
-767.263492 a.u.

zZ

0.527173
0.291449
0.677043
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1.716661
1.216238
-0.587328
-1.420274
-2.763456
-2.785497
-3.288908
-3.217525
-0.910387
0.768044
1 1.569759

O@noDmEZTTOaoOQT

1.719179
2.337925
0.406777
-0.470850
-0.439246
-0.635204
-1.223545
0.535428
1.222842
-0.012338
-1.193323

[MA--CI--Cu(TPMA)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X

Y

-0.774136
0.808715
-0.023184
0.540827
0.056177
-1.018458
0.599510
0.251206
-0.850376
1.585113
-0.280135

-1879.84386130 a.u.
-1879.365626 a.u.

-1879.456901 a.u.
-3323.60665415 a.u.
-3323.128419 a.u.
-3323.219694 a.u.

-751.7870 cm-1

zZ

Cu -0.517145 -0.081159 0.242452

0.121735
0.084812
-2.302264
-1.910734
0.601267
-0.444903
-2.466683
-1.557162
-0.235699
1.199437
-4.667816
0.928388
1.372827
-3.381053
-3.719978
-3.111478
-3.992647
-2.933044
-1.265614
-1.994793
-0.583613
-0.803574
-0.541508
-2.117079
-2.611208
-2.784876
1.261372
1.956114
0.677600
1.596168

oNoR--NoR:-RsloNoNoRrRNoRnlaloNoNoN-NoNONONO R N NON@ I Aray4

1.855641
-1.548355
-0.253515

0.302327
4.425518

2.283739
-0.811850
-1.116388

3.568689
3.971190
-0.003753
2.676758

2.262155

0.151602
-0.988776

0.837018

0.772677

1.900672

1.263073

1.762314

0.701548
-1.758503
-2.625064
-1.012702
-0.931291
-1.584707
-2.183090
-1.952573
-3.298876
-3.071401

-0.404212
-1.162500
1.253625
-1.407451
-1.318511
-1.541999
2.459831
2.966564
-2.027890
-0.148542
1.059987
0.276473
1.176174
0.561749
3.029922
-0.761945
-1.416897
-0.563925
-2.306153
-2.960280
-2.954772
-2.147837
-3.199468
-2.023685
-3.002691
-1.368765
-1.192037
-0.389407
-3.224670
-2.207912
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-4.839782
3.280280
3.422461
4.455402
2.759414
3.217969
3.746331
3.956310
3.870790
4.251573
5.194106
3.477301
4.362541

-5.835374

-5.520780

-3.809463

-0.715939
0.780759
1.857319

-1.276850
0.907568
2.563404
3.261800
0.987806

MAc*
®-B97XD SCF energy:
®-B97XD enthalpy:

®-B97XD free energy:
®-B97XD SCF energy in solution: -267.75048593 a.u.

®-B97XD enthalpy in solution:

-0.579385
-0.640194
-2.067527
-2.256952
-2.317696
-2.727198
-0.216954
-0.971533
1.118170
1.612681
1.165160
1.389105
2.689812
-0.709208
0.323881
-1.444318
3.890703
5.434135
4.605703
-2.769648
-3.983571
-3.559972
0.123331
-0.440576

2.315308
2.485841
2.877526
3.204164
3.709039
2.031103
1.157287
0.225864
1.070704
-0.212118
-0.534994
-0.952044
-0.090666
2.726907
0.474528
4.009156
-2.946349
-1.676534
0.434229
-3.984548
-4.034648
-2.195667
3.256275
1.887629

-267.63127737 a.u.
-267.547097 a.u.
-267.584056 a.u.

-267.666306 a.u.

®-B97XD free energy in solution: -267.703265 a.u.

Cartesian coordinates
ATOM X

C

C
(@)
C
H
H
H
(@)
H
H

1.785687
0.517597
-0.530251
-1.810385
-1.936254
-2.535843
-1.936358
0.396245
1.828986
2.694127

MAc-Br
®-B97XD SCF energy:
®-B97XD enthalpy:

®-B97XD free energy:
®-B97XD SCF energy in solution: -2842.02695131 a.u.

®-B97XD enthalpy in solution:

Y
-0.574903
0.123445
-0.728166
-0.104418
0.520311
-0.917744
0.518978
1.335351
-1.657247
0.013477

zZ

0.000179
-0.000570
-0.000303
0.000081
-0.888392
-0.000517
0.889485
0.000332
0.000178
0.000871

-2839.12016882 a.u.
-2839.029744 a.u.
-2839.071081 a.u.

-2841.936526 a.u.
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®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

C
C
(@]
C
H
H
H
(@)
H
H

Br

0.252761
-1.101856
-1.577007
-2.839391
-2.771934
-3.067518
-3.606744
-1.679518

0.260358

0.522779

1.624177

Y
0.840492
0.587496
-0.613725
-0.954341
-0.951946
-1.953617
-0.242509
1.381916
0.565456
1.884091
-0.236826

[MAc--Br--Cu(TPMA)]|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

TZOOOOOQDTOQOZTZTOOOTOCOIZ 00z ZZzZ

0.564256
-0.439356
0.031833
2.432197
1.721290
-1.400167
-0.031939
2.785231
1.979757
-0.481676
-1.837213
4.712741
-1.325812
-1.633497
3.375960
4.099245
2.889089
3.702870
2.579411
0.878681
1.481319
0.244407
0.851400
0.612971
2.058895
2.458565
2.848458

Y
-0.018578
-1.521150

1.885013
-0.371724
0.032314
-3.534142
-1.604780
-0.260592
-0.050669
-2.607083
-3.429211
-0.778478
-2.408491
-2.270284
-0.632130
-0.406780
-0.810445
-0.623749
-1.854670
-0.495512
-0.831184
0.324192
2.322005
3.504462
1.450616
1.645289
1.698713

zZ

0.735053
0.108807
0.446419
-0.129045
-1.219551
0.239139
0.184529
-0.591219
1.789191
0.594700
-0.134814

-2841.977863 a.u.

-3951.79322944 a.u.
-3951.345655 a.u.

-3951.435084 a.u.
-5398.29316197 a.u.
-5397.845588 a.u.
-5397.935017 a.u.

-546.6781 cm-1

zZ

0.170293
-0.980580
-0.596652

0.954054
-1.663604
-2.622281
-2.255863

2.241825

2.937123
-3.106351
-1.306663

0.376324
-0.515698

0.516203

0.032039

2.664457
-1.390102
-2.105408
-1.517125
-2.741961
-3.597648
-3.097886
-1.567511
-2.252384
-1.847025
-2.852334
-1.128096
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-1.052514 2.600041 -0.279147
-1.697035 2.188722 0.492397
-0.509609 4.258280 -1.914770
-1.358335 3.797070 -0.917138
5.079497 -0.667831 1.714499
-3.176704 0.126843 2.853809
-3.721727 0.266288 1.504528
-3.816750 1.317230 0.898161
-4.056781 -0.924390 0.972885
-4.543080 -0.875956 -0.366495
-5.427181 -0.237906 -0.434196
-3.772316 -0.490681 -1.040868
-4.794859 -1.904405 -0.624497
6.118031 -0.781191 2.007719
5.453424 -0.978494 -0.390937
4.340498 -0.309387 3.716440
-0.124013 -2.657120 -4.129850
-1.768368 -4.326013 -3.266526
-2.554809 -4.127741 -0.891727
1.290648 3.829374 -3.035317
-0.719493  5.187774 -2.434088
-2.252238 4.340447 -0.634107
-3.283612 -0.818021 3.372852
-3.081699 1.035077 3.435422

esiiesiianfiasfiasiiansiiasfasfiasiicsfierfafasfisioNoNORONONO RO RPN 2N @]

Br -0.796007 -0.070336 2.127339

MAc-Cl

®-B97XD SCF energy: -727.8675324 a.u.
®-B97XD enthalpy: -727.776935 a.u.
®-B97XD free energy: -727.817939 a.u.
®-B97XD SCF energy in solution: -728.0222558 a.u.
®-B97XD enthalpy in solution: -727.9316584 a.u.

®-B97XD free energy in solution: -727.9726624 a.u.

Cartesian coordinates

ATOM X Y Z
-0.45797 0.09227 -0.03734
-1.55108 -0.68449 0.03002
-0.47092 1.29332 -0.04497
-2.79596 0.01836 0.05236
-3.56657 -0.75129 0.41212
-2.71414 0.91649 0.76249
-3.04379 0.37673 -1.01763
0.76702 -0.81004 -0.11984
0.71085 -1.58581 0.65903
0.7707 -1.31603 -1.10855
2.29061 0.09916 0.05242

QIZITOQOTTDTO00N
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[MAc--Cl--Cu(TPMA)J*

®-B97XD SCF energy: -1840.53140099 a.u.
®-B97XD enthalpy: -1840.083406 a.u.
®-B97XD free energy: -1840.171706 a.u.
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®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

TITZTTITIITIID@D DD OoOOoOOO0O0O0OIODD DTN T OO0 O0O0O0ZZZZ

0.490367
-0.520257
-0.071708

2.384923

1.589877
-1.502442
-0.162603
2.776221

1.991911
-0.624796
-1.886115
4.647670
-1.365321
-1.632747

3.300513
4.103013
2.772038
3.563810
2.468379
0.710723
1.279938
0.050540
0.707680
0.438694
1.908120
2.266325
2.723570
-1.144266
-1.759550
-0.670335
-1.476841
5.054627
-2.870991
-3.589083
-3.779278
-3.964489
-4.612746
-5.512930
-3.938464
-4.870004
6.101887
5.365374
4.376314
-0.308609
-1.879143
-2.568812

1.083110
-0.903247
-2.359029

Y
0.034069
-1.542261
1.897211
-0.279159
0.003172
-3.652425
-1.680277
-0.112622
0.126919
-2.731694
-3.493502
-0.707049
-2.424832
-2.246046
-0.577139
-0.238931
-0.817719
-0.656561
-1.868852
-0.582402
-0.950341
0.212704
2.291669
3.442433
1.412935
1.566895
1.697373
2.625261
2.245658
4.210508
3.793988
-0.539094
0.237654
0.267938
1.269813
-0.962274
-1.020488
-0.401637
-0.674742
-2.068469
-0.638814
-0.939029
-0.097076
-2.824571
-4.482217
-4.186190
3.732313
5.116045
4.350278

zZ

0.304107
-0.731077
-0.525056

1.037647
-1.574536
-2.232726
-2.016462
2.307939
3.017719
-2.798179
-0.905830
0.408415
-0.187207

0.849519
0.099145
2.696354
-1.299653
-2.045459
-1.373125
-2.591035
-3.456398
-2.955678
-1.545928
-2.272548
-1.834548
-2.862451
-1.159198
-0.196511

0.614069
-1.923516
-0.872593

1.728851
3.107423

1.832871

1.169148

1.437768

0.168199

0.165294
-0.620809

0.017037

1.994697
-0.371600

3.735392
-3.832272
-2.821946
-0.427187
-3.096344
-2.474477
-0.578003

-3284.28217951 a.u.

-3283.834185 a.u.

-3283.922485 a.u.
-726.3954 cm-1
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H  -2.890194 -0.667440 3.702348
H  -2.741754 1.186832 3.611489
Cl  -0.736065 0.058888 2.201507

MeCN®

®-B97XD SCF energy: -132.03827412 a.u.
®-B97XD enthalpy: -132.002245 a.u.
®-B97XD free energy: -132.031066 a.u.
®-B97XD SCF energy in solution: -132.09883066 a.u.
®-B97XD enthalpy in solution: -132.062802 a.u.
®-B97XD free energy in solution: -132.091623 a.u.

Cartesian coordinates

ATOM X Y Z

C -0.188476 0.000513 -0.000005
N -1.360619 -0.000217 -0.000019
C 1.196300 -0.000134 0.000008
H 1.738273 -0.938035 0.000056
H 1.739113 0.937279 0.000061

MeCN-Br

®-B97XD SCF energy: -2703.51828156 a.u.
®-B97XD enthalpy: -2703.475959 a.u.
®-B97XD free energy: -2703.509643 a.u.
®-B97XD SCF energy in solution: -2706.36767085 a.u.
®-B97XD enthalpy in solution: -2706.325348 a.u.

®-B97XD free energy in solution: -2706.359032 a.u.

Cartesian coordinates

ATOM X Y Z

C 0.181003 -1.805350 0.000000
N 0.961590 -2.659090 0.000000
C -0.821383 -0.750123 0.000000
H -1.444424 -0.817223 0.891837
H -1.444424 -0.817223 -0.891837
Br 0.000000 1.016597 0.000000

[MeCN--Br--Cu(TPMA)]*

®-B97XD SCF energy: -3816.19323054 a.u.
®-B97XD enthalpy: -3815.793198 a.u.
®-B97XD free energy: -3815.876435 a.u.
®-B97XD SCF energy in solution: -5262.63718524 a.u.
®-B97XD enthalpy in solution: -5262.237153 a.u.
®-B97XD free energy in solution: -5262.320390 a.u.
Imaginary frequency: -490.9149 cm-1

Cartesian coordinates

ATOM X Y Z

Cu 0.166768 -0.006790 -0.138157
N 0.905169 1.928751 -0.434938
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-0.962889 -0.312930 1.621690
1.322340 -1.595182 -0.826411
1.736695 0.021653 1.349890
2.189517 4.372365 -0.673286
1.761335 2.338559 0.516340
0.941008 -2.546394 -1.687230
-0.040353 -2.414545 -2.130911
2.429642 3.552514 0.425765
1.294739 3.949129 -1.649013
3.383152 -2.751243 -0.483037
0.676265 2.716137 -1.492545
-0.030373 2333122 -2.221528
2.525546 -1.688189 -0.233819
1.747314 -3.632858 -1.998495
2.911866 -0.539478 0.674911
3.682124 -0.854228 1.393071
3.349406 0.253241 0.056702
1.906067 1.430520 1.720209
2.866603 1.604934 2.225547
1.113655 1.682164 2.434540
-0.221053 -0.594727 2.706032
-0.787061 -0.732515 3.965580
1.258214 -0.810183 2.460244
1.835693 -0.632127 3.378477
1.413205 -1.858255 2.178588
-2.285664 -0.170794 1.754854
-2.840608 0.052733 0.849813
-2.166577 -0.590728 4.102375
-2.930477 -0.307010 2.977444
2.989192 -3.737312 -1.383347
-1.654012 -0.038006 -1.729521
-3.977657 -0.042472 -2.460089
3.643696 -4.575980 -1.597137
4.344439 -2.804448 0.017494
1.400824 -4.378780 -2.704166
3.122814 3.852478 1.204914
2.696794 5.327089 -0.765501
1.078542 4.555937 -2.520585
-0.160631 -0.953084 4.824052
-2.633158 -0.699029 5.076089
-4.006535 -0.186981 3.026910
-4.656241 0.002424 -1.219641
-5.134772  0.039508 -0.159073
-3.995774 -0.984239 -2.997784
-3.981122 0.863102 -3.057159

TTZOZIZITITZIITIZIITZIOQOFOQCOIQOITIOQOOQOQOIIOITIOOOOOIOCOCOTZIOO00ZZZ

MeCN-C1

®-B97XD SCF energy: -592.26509425 a.u.
®-B97XD enthalpy: -592.222300 a.u.
®-B97XD free energy: -592.254690 a.u.
®-B97XD SCF energy in solution: -592.36136569 a.u.
®-B97XD enthalpy in solution: -592.318571 a.u.

®-B97XD free energy in solution: -592.350961 a.u.
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Cartesian coordinates

ATOM X

C -1.277832
N -2.301134
C 0.000000
H 0.075216
H 0.075216
Cl 1.389676

Y
0.107136
-0.431763
0.813275
1.440685
1.440685
-0.316559

[MeCN--CI--Cu(TPMA)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

TOoOO0O0OTOIZDOO0OO0@DN IO IO OO0 O0O00ZZZ2Z

0.035706
0.711049
-1.330168
1.383905
1.361270
1.902384
1.384477
1.203167
0.293326
2.000015
1.197519
3.438820
0.618989
0.060630
2.484621
2.118696
2.655384
3.316861
3.146011
1.385805
2.239253
0.474106
-0.751066
-1.496010
0.756977
1.177823
0.999827
-2.662411
-3.083684
-2.885142
-3.479890
3.255346
-3.367342
3.989567

Y

zZ

0.000000
0.000000
0.000000
0.889871
-0.889871
0.000000

-1704.93043382 a.u.
-1704.530225 a.u.

-1704.612289 a.u.
-3148.62537286 a.u.
-3148.225164 a.u.
-3148.307228 a.u.

-666.0346 cm-1

zZ

-0.038454 -0.280477

1.929023
-0.362979
-1.551864

0.124667
4.427039
2413891
-2.532328
-2.471827
3.658296
3.924605
-2.562618
2.666906

2.220489
-1.558316
-3.562628
-0.380467
-0.645937

0.428234

1.550450

1.802249

1.769581
-0.560310
-0.670915
-0.707615
-0.485677
-1.752119
-0.282367
-0.123797
-0.591806
-0.397373
-3.577761
-0.314438
-4.370871

-0.527329
1.292991
-0.742462
1.434208
-0.660172
0.529276
-1.635570
-2.223557
0.496239
-1.747813
-0.068365
-1.639482
-2.455830
0.028789
-1.802187
0.966834
1.803807
0.412275
1.774583
2.420279
2.342570
2.489787
3.655257
2.479786
3.470841
2.251338
1.217547
0.230399
3.575235
2.335291
-1.002444
-3.209629
-1.099038
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4.312624
1.935660
2.543476
2.374526
1.098767
-0.999414
-3.489297
-4.554976
-3.228903
-4.335681
-5.061607
-3.259220
-1.422301

[Cu'L2]?
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

-2.547369
-4.335337
4.020335
5.402672
4.488284
-0.820042
-0.677382
-0.327616
-1.272560
-0.256995
-0.206538
0.568445
-0.200398

Cartesian coordinates
ATOM X

Cu

ONOOD T TZOOD IO TOO00ZZZZ

-0.018531
0.910457
1.105405
-2.044178
-0.017231
2.108820
1.304768
-2.982650
-2.629772
1.917836
1.667146
-3.744364
1.083633
0.717895
-2.414630
-4.333263
-1.317401
-1.602904
-1.232850
1.114680
1.034522
2.019483
1.077399
1.813128
0.148118
0.495836
-0.839180
1.897123
1.911999
2.620944

Y
0.001267
-1.803984
1.693279
0.105862
0.007119
-4.194204
-2.000046
0.452480
0.660956
-3.182020
-4.015252
-0.053778
-2.791740
-2.598897
-0.127524
0.574463
-0.549534
-0.298992
-1.642859
-0.838176
-1.212683
-0.218118
2.141279
3.251377
1.413922
1.544674
1.889221
2.312923
1.892269
3.896359

0.575064
-2.539742
1.362942
-0.710500
-2.668184
4.608636
4.472629
2.217183
-3.698407
-2.178580
-1.270329
-3.830004
-2.042214

-1691.98651387 a.u.
-1691.342207 a.u.

-1691.450051 a.u.
-3135.79994691 a.u.
-3135.155640 a.u.
-3135.263484 a.u.

zZ

-0.952199
-0.621194
-0.629770
-0.630778

1.266579

0.112269

0.649437
-1.517310
-2.523417

1.068887
-1.207442

1.058324
-1.504938
-2.509593

0.641118
-1.221597

1.611237

2.642958

1.566112

1.618042

2.648524

1.579870
0.638196

1.055782

1.602953

2.637643

1.541140
-1.510537
-2.512058
0.102833
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2.689904 3.412460 -1.212278
-4.712548 0.293248 0.099951
3.361422 4.943983 0.531438
1.742189 3.762797 2.472132
0.707351 3.946308 2.779276
2.176602 3.044997 3.177676
2.296753 4.695680 2.567395
3.255276 6.189527 -0.155453
3.380791 6.965912 0.600792
4.038708 6.294642 -0.910370
2.271805 6.296561 -0.624697
3.620670 3.979978 -2.250119
3.244019 4.915331 -2.677114
4.605788 4.179076 -1.817554
3.749935 3.271391 -3.072594
-5.990488 0.400262 0.529395
-4.148325 -0.349019 2.480266
-3.775053 -1.324317 2.809478
-3.757775 0.407351 3.171032
-5.234135 -0.348880 2.572351
-7.009851 -0.332191 -0.148129
-7.734058 -0.624237 0.613761
-7.509270 0.285806 -0.898716
-6.598855 -1.230375 -0.620305
-5.297661 1.057880 -2.271062
-5.917610 0.247228 -2.667708
-5.966067 1.821653 -1.861932
-4.756501 1.499033 -3.112291
2.670731 -5.348139 0.539478
3.826758 -5.840156 -0.136173
4.448355 -6.313479 0.625413
3.557043 -6.582656 -0.891515
4.385041 -5.022166 -0.603073
2.381559 -3.375490 2.490056
3.061693 -2.575889 2.802168
1.536466 -3.384396 3.188062
2.902763 -4.326902 2.591823
1.738104 -5.096141 -2.252220
2.746274 -5.209284 -2.664414
1.436490 -6.060403 -1.831960
1.067163 -4.865633 -3.084083

T TOZIICZIQOIICZIQOIIIDIOIICIIQOIITIZIQOOIIIDIQIITIZIOZITTZIOOON

[Br-Cu'L.]*

®-B97XD SCF energy: -4263.46469801 a.u.
®-B97XD enthalpy: -4262.815902 a.u.
®-B97XD free energy: -4262.928354 a.u.
®-B97XD SCF energy in solution: -5710.06935243 a.u.
®-B97XD enthalpy in solution: -5709.420556 a.u.

®-B97XD free energy in solution: -5709.533008 a.u.

Cartesian coordinates

ATOM X Y Z

N 1.954681 -0.672368 0.254001
N -1.547447 -1.367162 0.251301
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-0.400899
0.002121
4.460716
2.171417

-0.895190

-1.077263
3.407597
4.252563

-0.385342
2.966281
2.723639

-0.161312

-1.175700
0.438692
0.191696
1.530895
0.944694
1.206482
0.432561

-2.008111

-3.030413

-1.374929

-1.383106

-1.953998

-2.064209

-1.633430

-3.575492

-3.074354

-0.893789
3.615861
2.893160
3.506427
4.618151
5.351252
5.634809
6.245362
5.025015
5.660749
6.392786
6.923992
7.117386
5.718673

-0.084827
0.945537

-0.752849

-0.223024

-1.820785

-1.116554

-2.657028

-2.207569

-1.142339

-0.625778

-0.411257

-1.358936
0.298032

-4.541322

2.019403
-0.001754
-1.540828
-1.067146

2.900678

2.513515
-1.518029
-1.096170

3.705831
-0.684033
-0.337804

2.407623

4.222462

1.338430

1.498999

1.377076
-1.047383
-0.905493
-2.013339
-1.343592
-2.174478
-0.293421
-0.594430

0.634321
-2.239274
-2.212579
-3.078240
-3.135698

4.626939
-1.980002
-2.754576
-1.151017
-2.388774
-0.976513
-1.945219
-0.524343
-0.341778
-1.950041
-2.940544
-3.527901
-2.482061
-3.594168

4.120911

3.875208

3.620216

5.195167

5.118739

5.845395

5.671416

4.523791

5.871866

6.997674

7.755577

7.392605

6.737625
-3.902485

0.259992
-1.455480
-0.518910
-1.008927

1.131271

2.130163
-1.455710

0.797875
-1.444457

1.123425

2.124358
-1.000658

0.808544
-1.887731
-2.944697
-1.798275
-1.894818
-2.951036
-1.812182
-1.007209
-1.451008
-1.894379
-2.949781
-1.816044

1.118981

2.116199
-0.517241

0.794499
-0.507430
-2.874348
-3.152597
-3.583497
-2.998269

1.820725

2.244001

1.380778

2.648315
-0.978468
-0.256721
-1.006803

0.420101

0.305741
-2.861196
-3.139683
-3.571829
-2.979982

1.831724

2.248995

1.392708

2.662792
-0.964524
-0.254745
-1.009286

0.452302
0.271627
-0.973407
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-5.766647
-6.538373
-5.735363
-5.996388
-3.549750
-3.826040
-2.798072
-4.429533
-3.522945
-4.494833
-3.600630
-2.800787

0.002987

0.001914

-4.016388
-4.210757
-4.846585
-3.084854
-2.105280
-1.081799
-2.453675
-2.738165
-4.151520
-3.900498
-5.145100
-4.207926
-0.006589
-0.008944

[MMA--Br--Cu(L2)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:
®-B97XD SCF energy in solution: -6056.45992776 a.u.

®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

DT DTOQOnN T Z 0T 000 zZzZZ 2

-0.767256
-0.235561
-0.376764
-2.434847
-2.302229

0.480914
-0.786959
-2.491981
-1.555520
-0.459990

1.037450
-4.787115

0.637934

1.039233
-3.560903
-3.655242
-3.411111
-4.351116
-3.194627
-1.748492
-2.550297
-1.197239
-1.363065
-1.246530
-2.629561
-3.231855
-3.242413
0.775396

Y

0.221701
1.285948
-1.469422
1.154044
1.179339
1.345413
-2.633761
-2.982352
1.880112
-0.021028
-1.616305
-0.437763
-1.348488
-0.960589
-3.372905
0.346922
0.915715
0.111563
2.056962
2.552911
2.848975
2.190558
3.339490
1.850060
2.748024
1.174783
1.506502

-0.249794
-0.995535
0.459455
0.277112
-2.863533
-3.138135
-3.581672
-2.975750
1.811216
2.247836
1.359451
2.629460
0.642237
2.995274

-4609.72443778 a.u.
-4608.929683 a.u.
-4609.063032 a.u.

zZ
-0.300366 -0.175129

1.862888
-1.514471
-0.381698

0.388601
4.356230
2.334674
-1.035335
-1.460564
3.580414
3.885496

0.062589
2.623076

2.188032

0.144672
-1.197401
0.901028

0.888121

1.950328

1.399697

1.965401

0.877688
-1.623182
-2.399591
-0.859687
-0.665799
-1.469290

-2.147113

-6055.665173 a.u.
-6055.798522 a.u.
-910.4924 cm-1
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1.550313
-0.022680
1.029034
-4.820442
1.099249
3.586775
4.094967
5.194879
3.779870
3.759404
3.552993
3.725011
3.257661
2.998453
3.871713
2.145211
2.760832
3.793841
4.867975
3.276352
3.461224
0.089278
-2.375532
-3.302955
-2.572423
-2.125004
0.547206
0.040876
1.627609
0.280230
2.410029
2.462276
2.730335
3.120078
-6.023990
-6.034930
-5.881254
-6.345233
-6.856285
-6.153919
-7.145476
-6.081790
-5.396727
-3.637374
-3.691733
-4.478832
-2.713982
0.765104
2.125659
2.111013
2.592248
2.700934
-1.075123
-0.979769
-2.142990
-0.592653

0.759952
3.546739
2.629500
-2.850628
-1.736145
-1.650666
-2.170443
-2.153698
-3.205386
-1.552152
-0.175872
0.599541
0.229058
1.622847
2.213063
1.910978
1.772055
-2.496230
-2.534385
-2.094392
-3.522192
4.688271
4.329927
3.841389
4.837099
5.094443
4.618848
5.425665
4.769242
3.659605
2.839187
2.612364
3.876351
2.189618
-3.453953
-1.042697
-0.804481
-0.122694
-1.754781
-4.821477
-4.919467
-5.485226
-5.093290
-4.623639
-5.532832
-4.634194
-4.673823
1.687530
1.948346
2.787193
1.087638
2.226419
3.163495
3.964221
3.033973
3.488579

-2.001020
-3.068195
-2.925704
-0.612539
-0.655903
-0.354386
-1.662284
-1.655889
-1.819610
-2.496111
-0.218331
-1.140263
1.028325
1.168118
0.880901
0.546087
2.221736
0.864787
1.099629
1.736787
0.684784
-3.782880
-2.531024
-2.847202
-1.579143
-3.265734
-5.131907
-5.663968
-5.195105
-5.586830
-3.487898
-4.558017
-3.347909
-2.970090
-0.713058
0.683226
1.740912
0.174379
0.609110
-0.326995
0.117517
-1.192013
0.415179
-2.035495
-1.428228
-2.735027
-2.618281
5.578210
5.912955
6.610101
6.398565
5.022892
4.074162
3.332825
4.286637
4.995554
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C 1982516
H 2999363
H  1.649481
H  2.034406
[Cu'Ls]*

-0.870753
-0.463810
-0.954445
-1.878463

®-B97XD SCF energy:
®-B97XD enthalpy:

®-B97XD free energy:
®-B97XD SCF energy in solution: -2958.25055400 a.u.

®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

ZITTIIZITZITOOODODNIDOOOTTOZITZIOOO0OIZI OO0 OO00ZZZZ

0.000000
0.237705
1.628937
-1.866642
0.000000
0.196378
0.434502
-2.636761
-2.313590
0.409418
0.000000
-3.362695
0.024381
-0.133818
-2.247875
-3.776930
-1.417925
-1.632555
-1.741790
0.748082
0.597168
1.812932
1.813374
2.953277
0.669843
1.035387
-0.071142
2.612380
2.447408
3.989026
3.776930
-4.185404
-0.177615
0.560472
-4.331923
-3.593691
4.509538
3.033219
-5.295462

Y
0.000000
2.018174
-1.214945
-0.803228
0.000000
4.719510
2.344763
-1.494182
-1.490272
3.646528
4.361223
-1.468698
3.030593
2.748764
-0.796092
-2.180612
0.045171
-0.253005
1.087771
1.205373
1.540337
0.964549
-1.548671
-2.177830
-1.250544
-1.287332
-2.052319
-1.536411
-1.258492
-2.529823
-2.180612
-2.189686
5.104620
3.826048
-2.706129
-1.427641
-2.398491
-2.398407
-2.852485

4.691002
4.691544
5.729903
4.270051

-1514.50964069 a.u.
-1513.914694 a.u.
-1514.012492 a.u.

zZ

1.170651
0.839857
0.839857
0.839857
-1.099507
-0.017313
-0.453253
1.694700
2.730940
-0.914504
1.335671
-0.914504
1.694700
2.730940
-0.453253
1.335671
-1.411786
-2.450764
-1.305888
-1.411786
-2.450764
-1.305888
-0.453253
-0.914504
-1.411786
-2.450764
-1.305888
1.694700
2.730940
-0.017313
1.335671
-0.017313
2.101614
-1.972045
2.101614
-1.972045
2.101614
-1.972045
-0.432478

-2957.655607 a.u.
-2957.753405 a.u.

548
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5.118056
0.177406
-0.046659
0.731204
-0.021776
-1.025036
0.392410
-0.386173
0.364529
1.370752
6.153758
5.774438
6.972537
6.559112
5.286311
5.296202
6.236815
4.489287
-5.678721
-6.601343
-5.860039
-4.910029
-6.107100
-6.505642
-6.950761
-5.534076

[Br-Cu"Ls]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

-3.159762
6.012247
7.078810
7.089907
8.038620
6.982005
6.330664
5.892570
7.412114
5.975186

-3.498997

-4.178195

-4.000452

-2.603295

-3.505169

-2.611850

-4.021748

-4.174699

-2.825495

-3.390366

-1.800487

-3.280720

-3.579812

-2.911713

-4.038168

-4.378710

Cartesian coordinates
ATOM X

Br
Cu
N

N
N
N
C
C
C
H
C
C
C
C
H
C
C

0.005355
0.004479
1.974799
-1.489103
-0.478154
0.003087
4.588326
2.226870
-1.012505
-1.121095
3.486765
4.299855
-0.678826
3.006910
2.755558
-0.312099
-1.397642

Y
-0.006436
-0.004297
-0.593554
-1.419797
1.997474
0.000092
-1.215493
-0.923303
2.880627
2.527615
-1.224319
-0.878395
3.628734
-0.578545
-0.316115
2.385495
4.151448

-0.432478
-0.432478
0.528711
1.301867
0.013214
1.014929
-1.832842
-2.469776
-1.963820
-2.179001
0.528711
1.301867
0.013214
1.014929
-1.832842
-2.469776
-1.963820
-2.179001
-1.832842
-1.963820
-2.179001
-2.469776
0.528711
1.301867
0.013214
1.014929

-4085.98600240 a.u.
-4085.387011 a.u.

-4085.489462 a.u.
-5532.52028641 a.u.
-5531.921295 a.u.
-5532.023746 a.u.

zZ

3.131133
0.776719
0.384090
0.383278
0.389138
-1.355602
-0.472050
-0.892747
1.246032
2267144
-1.364710
0.872649
-1.354876
1.241010
2.264295
-0.885540
0.879974
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0367012 1.364362 -1.770562
0.135047 1.531718 -2.831470
1.451321 1.465470 -1.648552
1.002383 -0.994618 -1.777930
1.262773 -0.868560 -2.837963
0.546939 -1.984650 -1.663519
-1.909403 -1.463570 -0.891077
-2.809298 -2.395747 -1.362063
-1.359818 -0.365642 -1.774548
-1.385823 -0.651388 -2.835268
-1.988772 0.523761 -1.656180
-1.988203 -2.326157 1.237609
-1.625415 -2.249098 2.258186
-3.351818 -3.356080 -0.471316
-2.901098 -3.289381 0.869163
-1.242142  4.575010 -0.462165
3.612646 -1.470529 -2.411817
-0.522082 3.864193 -2.400411
-1.817026 4.802875 1.634830
5.074041 -0.844707 1.627290
-3.255076 -3.981907 1.621180
-3.092042 -2.373589 -2.407254
-1.614809 5.811337 -0.874336
5.846098 -1.506733 -0.885788
-4.247207 -4.286731 -0.882932
6.945945 -1.492935 0.066312
6.794212 -2.230991 0.862846
7.871844 -1.741675 -0.451549
7.067909 -0.502736 0.520615
6.095656 -1.856746 -2.273806
5.816355 -1.038907 -2.949359
7.158776 -2.053318 -2.409379
5.545396 -2.759738 -2.565808
-4.777535 -5.254554 0.065059
-5.314076 -4.759812 0.883310
-5.477841 -5.912285 -0.448912
-3.979851 -5.875331 0.489427
-4.701246 -4.302583 -2.263052
-3.872232 -4.488419 -2.957091
-5.431885 -5.100593 -2.391952
-5.184446 -3.356273 -2.535276
-2.186773  6.753269 0.075538
-1.480314 6.988719 0.880285
-2.429290 7.681065 -0.441899
-3.109933 6.361515 0.518330
-1.419510 6.208336 -2.258465
-1.986559 5.566242 -2.943600
-1.770729 7231132 -2.391532
-0.359466 6.176270 -2.539019

I ONETQONIODQOEDNIDOQOIDEZIQNIONDQZZZEDEZTIEIDOOQO@DOQOEDZIOQOZZDOONDTO

[MMA--Br--Cu(Ls3)]*

®-B97XD SCF energy: -4432.24277149 a.u.
®-B97XD enthalpy: -4431.498665 a.u.
®-B97XD free energy: -4431.625314 a.u.

SsS0



®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

TTITZTTTZITZITITZTOO0OO0OOQODNIDIOOOOOOTODID DTN T OO0 O0OO0O0ZZZZ

0.454659
-0.133683
-0.019661
2.151945
1.989827
-0.534157
0.530583
2.258990
1.322192
0.379918
-1.238776
4.541066
-0.999923
-1.532555
3.291389
3.458796
3.125883
4.059817
2.916228
1.418146
2.196385
0.793162
0.917966
0.729124
2.230664
2.820163
2.817768
-1.193061
-1.942734
-0.499742
-1.476364
4.667914
-3.801220
-4.060841
-5.143249
-3.578181
-3.718480
-3.979140
-4.100182
-3.944907
-3.935934
-4.831616
-3.048114
-3.904662
5.412687
3.447482
0.959672
-1.959539
1.530196

Y
-0.385821
1.504439
-0.438135
-1.283840
0.975336
4.073947
2.572094
-2.533147
-3.062910
3.844740
2.940688
-1.112761
1.707970
0.824956
-0.591701
-3.133009
0.839303
1.210813
1.461160
2.320438
3.094484
2.400853
0.078742
0.266038
0.429786
1.117255
-0.488151
-0.782511
-1.175640
-0.110076
-0.643473
-2.425296
-1.968359
-3.301174
-3.498150
-4.101564
-3.326780
-0.795361
-0.861802
0.371593
1.536204
1.578595
1.538080
2.380013
-0.498274
-4.143800
4.655148
3.011031
0.699248

zZ

-0.222583
-1.021635
1.834395
-0.927976
0.636633
-2.123281
-0.551838
-1.409253
-1.547476
-1.066792
-2.592512
-1.006219
-2.023696
-2.364401
-0.742535
-1.719976
-0.271755
0.176970
-1.150346
0.652901
0.731350
1.549582
2.646119
4.000173
1.973544
2.599039
1.852710
2.383877
1.703258
4.597066
3.725732
-1.522893
-1.258585
-0.629658
-0.629139
-1.197085
0.405968
-0.371851
0.837146
-1.038360
-0.217212
0.406825
0.422567
-0.906287
-0.816679
-2.105923
-0.641576
-3.396694
4.586933

-5878.90846846 a.u.

-5878.164362 a.u.

-5878.291011 a.u.
-728.0029 cm-1

SS1
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-2.455593
-1.308337
5.876800
-0.727971
-0.722020
5.960025
5.427750
7.005782
5.547636
7.092463
7.213556
7.952686
7.101827
0.304551
0.567591
-0.060255
1.213076
-2.004867
-2.190846
-1.996857
-2.834689
0.035557
-0.252710
-0.163839
1.114258
-1.669349
-2.684302
-1.688969
-1.386566
-4.039403
-5.121616
-3.637523
-3.596210

[Cu'L4]*

®-B97XD SCF energy:

®-B97XD enthalpy:

®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

-0.940507 4.077400
-1.767060 -1.098997
-2.970707 -1.805722
0.045189 5.926854
5.309800 -2.653923
-4.328783 -2.319013
-4.428457 -3.272185
-4.582206 -2.490710
-5.052998 -1.606063
-2.209996 -1.573047
-1.959366 -0.511787
-2.805643 -1.877495
-1.282566 -2.158359
0.596843 6.785248
1.621018 6.491695
0.627103 7.811763
-0.018099 6.767868
-0.356424 6.493712
-1.426138  6.340400
-0.165648 7.566692
0.209985 6.054295
6.441556 -2.149970
7.339422 -2.696179
6.616161 -1.085490
6.294925 -2.286401
5.496617 -3.739981
5.209438 -3.439493
6.549130 -4.021968
4913182 -4.624753
-1.825509 -2.730769
-1.836792 -2.928404
-0.891034 -3.124472
-2.664996 -3.273647

Cartesian coordinates
ATOM X
-0.000097 0.000408 -0.229966

Cu

TOTTZOZZZ2Z

0.003521

2.190596
-1.200253
-0.990513
-2.180220
-1.855137
-2.859787
-0.985218
-0.811179

Y V4

0.001790 1.970045
0.120311 -0.038247
1.833806 -0.036351
-1.954377 -0.035310
-2.111564 -0.912352
-1.947770 -1.942733
-1.291326 -0.669803
1.014667 2.344949
1.393858 3.364198

-1127.16941781 a.u.
-1126.525386 a.u.

-1126.607271 a.u.
-2570.77978082 a.u.
-2570.135749 a.u.
-2570.217634 a.u.

SS2



esiiesfanii@QasfiasfasN@Nasiiasfar@Rasfasiiasii@Nasfasiasf@Rasfasfiasii@NnfasN@RerasN@Rasiasii@Rasfasi@asics @ Rasiasf@Rasfasi@esiari@Nasfiasii@Nasfasii@as

-1.971437
2.920467
2.616710
2.548424

-0.378445

-0.790235
0.521901
2.620260
1.991720
3.654034

-0.744699

-0.770420
0.306600

-0.993928

-1.762172

-0.035189

-1.408167

-2.341286

-1.637484
1.375613
1.460928
1.617564
2.408619
2.383605
3.406763

-2.625863

-3.266807

-2.867190
0.003293

-0.388291
0.876419

-1.512074

-1.473515

-1.057033

-2.562446

-2.943002

-2.956057

-2.210169

-3.932893

-2.936428

-3.798052

-2.324486

-3.316071
0.429018
1.320372

-0.345483
0.668059
4.445518
4.849163
4.881437
4.793668
2.504162
1.532671
2.601585
3.287088

0.543782
-0.830326
-0.627634
-1.828923
-1.361386
-1.401931
-1.980960

1.517582

2.161642

1.662401

2.940029

2.572921

3.118231

2.203630

2.912381

2.728921
-1.961581
-1.392816
-2.981508
0.352707

1.442333

0.018161
-0.238543
-1.331116

0.073618

1.506934

2.330178

0.640872
-3.026370
-3.993088
-2.803747

4.257965

4.683490

4.984265

4.156046

1.192230

2.090858

0.494574

0.732182
-3.436137
-3.402728
-4.292616
-3.620258
-3.143714
-3.773405
-3.602326
-2.161103
-0.823967
-1.585043

0.135538
-1.063176

1.945471

1.659666

3.032417

1.504832

2.357834
-0.916808
-1.946748
-0.676722

2.344089

3.364781

2.352980
-0.280549

0.341033

0.067822
-0.918001
-1.947010
-0.680327

1.381730

1.723497

1.444740

1.384569

1.453064
1.725906

2.342027

2.349791

3.363122

1.380861

1.448923

1.720650
-0.273749

0.076023

0.349090
-0.277324

0.073546

0.342704
-0.815658

0.191735
-1.495499
-1.104110
-1.729501
-2.352181
-2.150356
-1.800121
-0.810896
-1.484161
-1.108733

0.198720
-1.734761
-1.809135
-2.355518
-2.156995
-0.813594
-1.487788
-1.107333

0.195841
-1.737342
-2.156191
-1.812094
-2.360519

SS3



[Br-Cu'L4]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

T OCIIDIQOIITIOIDEZEQOI IO TIODNIOIICIQOZITIONIQOIIIOQOITOQOIZIOQZZZ 2

0.000301
1.954837
-1.940172
-0.012973
-0.982227
-0.657266
-1.935586
-1.308160
-1.213898
-2.013689
2.995300
2.632220
3.024648
0.212917
-0.156700
1.286428
1.770722
0.874252
2.612240
-2.013147
-1.975521
-1.087539
-1.831420
-2.797656
-1.154659
-0.472728
-1.556617
-0.293571
1.096381
0.728879
1.370693
2.305446
2.710943
3.093721
-3.123940
-3.986461
-2.903877
1.354685
1.374267
2.032843
-3.213787
-3.231282
-3.157781
-4.166625

Y
0.001692
1.111112
1.135091
-2.247399
-2.888300
-2.657018
-2.369066
0.511900
0.885341
-0.320391
0.591416
0.753179
-0.493372
-1.386469
-1.491546
-1.581458
2.584854
2.850745
3.095746
2.293989
1.896003
2.861641
1.604820
1.956313
2.465618
-2.386872
-2.231175
-3.399067
0.880107
1.907516
0.614213
0.784153
-0.232981
1.444736
0.237622
0.710642
-0.670561
-2.826199
-3.811408
-2.184863
3.219484
3.696997
4.015656
2.702214

-3698.63906492 a.u.
-3697.989838 a.u.

-3698.074841 a.u.
-5145.03727414 a.u.
-5144.388047 a.u.
-5144.473050 a.u.

zZ

2.177963
0.346337
0.346510
0.346906
-0.581565
-1.596374
-0.444031
2.652833
3.680963
2.684378
-0.580911
-1.596334
-0.439381
2.652973
3.681478
2.684195
0.217426
0.786443
0.708583
-0.582900
-1.597358
-0.446380
1.738858
2.126531
1.752537
1.740162
1.755580
2.128517
2.652147
2.681279
3.681495
1.739863
1.755880
2.126894
0.220992
0.713751
0.790843
0.219490
0.708884
0.791175
-0.402013
0.582895
-1.149813
-0.548833
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-3.502628
-3.923463
-2.645073
-4.270303
-1.185451
-1.907490
-0.262685
-1.585994
1.884345
2.940909
1.365409
1.792945
4.396748
5.060307
4.425136
4.816918
1.619046
0.853952
1.333334
2.553534
0.000023
-0.000774

-0.155373
0.682786
-0.539332
-0.933758
-4.390468
-4.738090
-4.958374
-4.644135
-2.954953
-3.235750
-3.733619
-2.017794
1.169672
0.717163
2.252203
0.954567
3.107031
2.558995
4.162317
3.047376
0.000849
0.000149

[MMA--Br--Cu(L4)]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

OZTCTOZTOQONTQOT T TOZZZZ

0.155259
1.856856
-1.991534
-0.139597
-1.233710
-1.035541
-2.148638
-1.076378
-0.875468
-1.788777
2.760948
2.274009
2.794427
0.396966
0.163134
1.461899
1.695379
0.908319
2.616913
-2.177614

Y

0.017463
1.171408
1.239117
-2.171969
-2.759988
-2.522471
-2.222572
0.534465
0.894203
-0.287654
0.666305
0.858215
-0.421652
-1.388982
-1.554354
-1.599608

2.648721
2.914482
3.128496
2.433065

-1.199810
-1.761291
-1.756432
-1.152106
-0.401078
-1.145519
-0.552915
0.585628
-1.201488
-1.153605
-1.766469
-1.754572
-0.401887
-1.144346
-0.557651
0.585800
-1.204050
-1.757951
-1.156741
-1.767898
0.070127
-2.285134

-4044.90361402 a.u.
-4044.108847 a.u.

-4044.216196 a.u.
-5491.43389956 a.u.
-5490.639133 a.u.
-5490.746482 a.u.

-496.8001 cm-1

zZ

2312222
0.219773
0.726385
0.384561
-0.424586
-1.468976
-0.152347
2.935037
3.954436
3.031445
-0.846585
-1.803864
-0.735246
2.683870
3.745379
2.564077
0.165188
0.877349
0.528344
-0.137362

SSS
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-2.283388
-1.237267
-1.689945
-2.591147
-0.996210
-0.418548
-1.487254
-0.222439
1.317348
0.975649
1.755651
2.378136
2.757372
3.228782
-3.189394
-3.977018
-2.906285
1.177313
1.230857
1.944168
-3.334775
-3.213333
-3.374677
-4.302862
-3.757374
-4.237055
-2.989183
-4.523206
-1.458116
-2.253124
-0.569480
-1.761988
1.515678
2.544876
0.865512
1.431610
4.182669
4.739392
4.207292
4.720773
1.334654
0.475275
1.088430
2.164631
-0.114175
-0.445839
-0.938073
0.434658
-1.786418
-1.575784
0.386196
1.107735
0.844102
-1.370566
-3.073212
-1.874186

2.076225
2.991973
1.655759
2.016525
2.501785
-2.339767
-2.158818
-3.369545
0.864927
1.896211
0.573940
0.785949
-0.238172
1.417230
0.356433
0.814421
-0.573562
-2.779522
-3.790557
-2.187129
3.359195
3.804189
4.179044
2.850159
0.018297
0.879704
-0.354315
-0.754427
-4.262803
-4.564581
-4.841420
-4.548559
-2.844392
-3.200847
-3.529621
-1.862851
1.224014
0.766469
2.307282
0.996403
3.213580
2.699535
4.273701
3.145738
0.120834
0.141953
-0.802079
-1.204139
-1.885900
0.382762
-1.611993
-0.342482
-1.982075
-2.982605
-1.524615
0.115357

-1.163070
-0.104446
2.108963
2.625192
2.058103
1.820131
1.976877
2.153119
2.634550
2.748263
3.599953
1.546751
1.470009
1.840495
0.728928
1.346959
1.230822
0.060939
0.493803
0.571001
0.232417
1.224943
-0.490797
0.202060
-0.642872
-1.115771
-1.323746
-0.521034
-0.276790
-0.964813
-0.546334
0.735661
-1.422053
-1.530794
-1.972219
-1.893042
-0.845147
-1.668201
-0.997497
0.080395
-1.200738
-1.637724
-1.086996
-1.909228
0.159625
-2.229105
-4.573499
-5.005111
-4.028015
-5.226690
-6.025895
-5.025971
-4.358979
-3.701726
-3.903848
-6.251601
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-2.469667
-0.865264
-3.938565
-3.895346
-3.657998
-4.937701

[Cu'Ls]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

0.713670
1.211017
-2.514734
-3.435972
-2.734618
-2.082194

Cartesian coordinates
ATOM X
-0.000907 0.002375

Cu

CTEOZNTZOQOEDNITIQOZIDQODETZQZZZZIOZTZIQIZITQIDNITDOQOIDTZTO

1.294517
2.235390
0.930879
1.482960
2.950587
3.007711
3.026962
3.806114
-0.954166
-1.720238
-0.802382
-1.316791
-2.002270
-3.011976
-1.698270
-1.312874
0.002578
0.297457
1.672204
-1.971079
-2.928703
-2.921857
-2.636577
-3.951656
0.022129
-1.010859
0.463553
0.797253
1.847978
0.776802
1.557399
0.766225
2.485469
-1.238338
-1.026453
-1.606876

Y

-2.629815
-2.087066
-2.495736
-3.700902
0.604414
0.217565
-0.236552
1.275679
-2.855310
-2.496068
-3.931137
-2.717656
2.254005
2.657128
2497372
2.743113
-0.002453
-2.102118
1.310471
0.793582
0.190066
-0.896202
0.440297
0.556424
-1.425030
-1.779201
-1.597898
-2.255760
-1.948372
-3.314868
1.814432
2.570541
2.324475
0.692761
1.764067
0.399893

-4.696671
-5.297973
-3.353655
-3.938808
-2.319085
-3.389745

-891.34053933 a.u.
-890.878772 a.u.

-890.944536 a.u.
-2334.87195140 a.u.
-2334.410184 a.u.
-2334.475948 a.u.

zZ

-0.623937
-1.399418
-1.290371
-2.420905
-1.230314
-0.633700
-1.653910

0.058403
-0.462037
-0.630720

0.059267
-0.452792
-1.652133
-0.630476
-0.457264
-1.651158

0.060525

1.613775
-0.451028
-0.449204
-0.447034
-1.390548
-1.282212
-2.413113
-1.215714

1.960156

2.020107

2.953572

0.933036

0.937372

1.235230
0.937284

0.945021

1.240184

1.963734

2.021323

2.958689
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1.627420
0.683327
1.698136
2.456054
1.226353
1.161440
2.047748
-2.348679
-2.608337
-3.254434

[Br-Cu"'Ls]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

2.440411
2.978014
2.059956
3.143858
0.723495
1.186720
0.003201
0.439016
-0.624253
0.986244

Cartesian coordinates
ATOM X

Cu

CTCTOITOZNITOQOIDNCZITZIQOINIODQOIIIDITDQTZITIQOONDITTOZZZZ

1.987584
0.129478
0.134754
0.137552
-0.736354
-1.777786
-0.552115
-0.550108
2.448060
3.487325
2.440413
-0.747274
-1.787703
-0.558677
-0.567943
2.449151
3.488978
2.439873
-0.178221
-0.050834
0.479222
-1.211468
-0.744298
-1.784136
-0.563852
-0.559938
1.547505
1.875028
1.634833
1.551811
1.642514
1.879963

Y

0.003362
2.042787
-1.697220
-0.345430
-1.393681
-1.114363
-2.341962
-1.521756
-1.259393
-1.158067
-2.041286
3.047580
2.761127
3.083614
4.043251
0.091591
-0.251470
1.142175
1.993449
2.982054
1.284830
1.663646
-1.659794
-1.660281
-0.745535
-2.527546
-1.655761
-2.624100
-0.928529
-0.718671
-1.786169
-0.585443

-1.394176
-1.287806
-2.415885
-1.221275
1.960291
2.956708
2.011532
0.939371
0.943814
1.244755

-3462.81516241 a.u.
-3462.349364 a.u.

-3462.420433 a.u.
-4909.13744332 a.u.
-4908.671645 a.u.
-4908.742714 a.u.

zZ
-0.113567 -0.000264 -0.000039

0.003126
0.779978
1.378526
-2.158922
-2.718138
-2.556123
-2.209484
-3.793612
0.630900
0.970213
-0.131342
0.150532
0.306545
-0.924099
0.579573
-1.404098
-1.484755
-1.701428
2.220926
2.684523
2.730568
2.348399
2.561974
2.233896
3.130568
3.210604
1.791682
2.197614
2.604913
-2.328256
-2.104109
-3.369535
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2.444315
2.434423
3.483733
1.542985
1.634947
1.866694
-0.165534
0.494967
-1.197763
-0.036855
-0.167458
-0.041007
0.492592
-1.199706
-2.463882

1.179231
0.910704
1.424538
2.381622
2.722569
3.217505
-2.921460
-3.006147
-2.871286
-3.816699
0.926925
0.832213
1.721146
1.205996
-0.002897

[MMA--Br--Cu(Ls)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

CTECZOZCTDOQOENIZIQOZDZIQOZDQOEONITDQZZZZ

-0.955238
-2.897405
-0.356109
-1.964542
-1.197410
-0.814682

0.238968
-1.404848
-0.974586
-3.853420
-4.771637
-4.149542

0.902951

1.727234

0.830416

1.119898
-3.171711
-4.250250
-2.705440
-0.210909

0.038362
-1.136787

0.587300
-1.221614
-0.287426
-0.980924
-1.814621

Y

0.784156
1.842483
0.529414
0.544311
-0.491619
1.181653
0.614412
-0.251990
0.261466
1.239404
-2.838102
-3.925996
-2.480695
-2.616157
-0.002586

-3809.07611895 a.u.
-3808.464274 a.u.

-3808.556945 a.u.
-5255.51763100 a.u.
-5254.905786 a.u.
-5254.998457 a.u.

-520.4314 cm-1

zZ

-0.306898 -0.209813

0.647243
1.659356
-1.750144
-0.423771
-1.713602
-1.903569
-2.519076
-1.711819
-0.324301
0.176047
-1.015596
2.211483
1.530277
2.326033
3.192080
0.932391
1.055354
1.887761
1.472867
2.420250
1.085759
0.750343
-2.137490
-2.620705
-1.248307
-2.826324

-0.091864
-1.066141
-1.435236
2.005508
2.599954
2.388957
2.157301
3.688400
-0.656119
-0.995156
0.136301
-0.539865
-0.752890
0.543850
-0.987879
1.329265
1.503858
1.580765
-2.517828
-3.019010
-2.951192
-2.703110
-2.648952
-2.360326
-3.235224
-3.267624
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-3.234717
-3.957302
-3.019381
-2.626380
-3.163560
-2.815807
-2.828379
-3.003430
-3.626957
-1.472386
-1.335842
-1.448173
-2.208680
-2.783040
-1.249809
-2.765465
-0.349530
-0.462239
-0.609458
0.693416
1.241016
3.743079
4367779
3.701252
3.768069
5.459966
4.029361
4.155950
3.916216
3.383559
4.781564
3.085027
3.521300
3.384677
4.361358
2.627353
3.158902

[Cu'L¢]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

-1.099810
-1.840502
-0.420956
-0.162890
-1.099582
0.109717
1.882970
1.623202
2.581799
2.565014
2.910082
3.462819
-2.958307
-2.710153
-3.378739
-3.712045
0.625232
0.665829
1.603105
0.410020
-1.257231
-1.311922
-1.490930
0.075532
-2.458068
-1.558132
-2.419126
-0.644649
1.063687
0.138690
-2.564379
-2.308428
-3.393886
1.449613
1.922073
2.077013
1.316120

Cartesian coordinates

ATOM X Y zZ

Cu -0.064480 -0.315348 -0.074493
N -1.232106 1.295173 0.900649

C  -0.779956 2.640518 0.490190

H  -1.253875 2.879420 -0.467307
H  -1.140044 3.387967 1.214166

C 0.736393 2.778719 0.319979

-1.814453
-2.188642
-2.645418
2.239569
2.058250
3.289389
-0.895004
-1.941789
-0.607922
-0.751878
0.277932
-1.388969
-0.628281
0.267061
-0.317532
-1.204270
2.590113
3.684469
2.177900
2.343374
-0.231817
0.395803
-0.949814
0.909714
1.356419
-0.834143
-1.418254
-1.605033
0.235551
2.217394
1.771288
2.193985
0.847523
2.778909
2.652197
2.299498
3.836434

-930.65009642 a.u.
-930.157817 a.u.

-930.227658 a.u.
-2374.19413157 a.u.
-2373.701852 a.u.
-2373.771693 a.u.
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1.261461 2.317925 1.165614
0.973264 3.847271 0.374857
1.285384 2.268606 -1.017251
0.594695 2.570115 -1.812048
2.245558 2.762465 -1.235378
1.462609 0.802396 -1.119474
2.704330 0.390225 -0.435243
3.580644 0.579707 -1.074114
2.829326 1.011009 0.455428
2.679475 -1.080424 -0.036667
3.632013 -1.344239 0.448505
2.593292 -1.706018 -0.930164
1.537264 -1.397205 0.843531
1.310665 -2.850349 0.859904
2.197114 -3.393491 1.221754
1.069656 -3.198856 -0.147315
-2.006288 -2.550405 -0.590165
-1.291358 -3.005037 -1.280130
-3.016252 -2.906046 -0.844895
-1.912106 -1.084458 -0.681729
-2.863281 -0.471538 0.269181
-2.754616 -0.993815 1.225089
-3.900886 -0.624867 -0.066782
-2.612608 1.020772 0.460044
-2.783217 1.540269 -0.486164
-3.349652 1.418465 1.174004
-1.121468 1.148081 2.357304
-0.093066 1.333305 2.674026
-1.385783 0.130548 2.656564
-1.780964 1.854325 2.886267
1.514578 0.419154 -2.539067
0.558805 0.650334 -3.015547
1.688454 -0.654996 -2.635414
2.316184 0.952399 -3.073969
1.796648 -0.942680 2.217627
0.928805 -1.164635 2.842933
1.964498 0.136140 2.238733
-2.205419 -0.675836 -2.065788
-1.503294 -1.170206 -2.741313
-2.083236 0.403015 -2.182328
-3.230714 -0.951272 -2.357720
2.678500 -1.443049 2.646719
-1.766030 -2.873024 0.425625
0.470298 -3.080427 1.519481

I T QOO I QODNEZIQOD TN QOZIODQOIZITQZIOZTQOIONDOQOZTZ O I T

[Br-CuLe]*

®-B97XD SCF energy: -3502.10368323 a.u.
®-B97XD enthalpy: -3501.605598 a.u.
®-B97XD free energy: -3501.678192 a.u.
®-B97XD SCF energy in solution: -4948.44295180 a.u.
®-B97XD enthalpy in solution: -4947.944867 a.u.

®-B97XD free energy in solution: -4948.017461 a.u.

Cartesian coordinates
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ATOM X
Cu -0.094356
Br  -0.895972
-1.525208
-1.103914
-1.335457
-1.672984
0.372869
0.672233
0.596220
1.179495
2.355769
2.885762
1.971308
3.344474
3.709418
4.223896
2.837315
2.506726
3.662293
1.702112
1.212549
1.238470
1.877809
-0.193142
-0.228888
-0.543118
-1.120364
-2.414711
-2.278415
-2.787134
-2.944927
-3.538263
-3.034242
-1.383691
-1.864709
-0.332136
-1.856611
1.622533
0.759044
2.349461
2.069406
2.154076
2.543271
2.946055
1.319318
-1.321660
-0.442524
-2.174167
-1.533499
-3.147436
-3.343268

I I T ZIODN T QOEONIICZIOZICIIZIQOIDISIQOIONQZOZEZIQOIZITQZIOTQOIZIQOZTQZIZITOQOTT DO Z

Y

-0.119599
1.465845
2.646250
2.442858
3.534605
2.905134
3.780939
3.141333
1.720422
1.652274
2.613730
1.561908
0.523933
0.530182
0.736300
-0.847905
-0.791598
-1.575256
-1.362320
-2.609679
-2.490788
-3.449522
-2.915444
-3.046046
-3.851314
-1.812860
-2.121720
-2.143715
-3.090556
1.223217
2.133093
0.916100
1.719830
0.919672
1.747546
2.670636
1.950721
2.192291
2.773434
1.055480
-1.678159
-0.789124
-2.439244
-2.029565
-1.747605
-1.336478
-1.104454
-2.743231
-1.354252
0.442388

[MMA--Br--Cu(Ls)]*

zZ
-0.036347 -0.092818

2.218465
-0.984031
-0.200906

0.848704
-0.513656
-0.375589

0.210918
-1.418231

0.037024
-0.870752
-0.808547
-1.893994
-0.620119
0.410818
-1.238185
-1.038739
-2.082675
-0.999219
-0.241646
-0.866009
-1.952684
-0.623017
-0.403972

0.680048
-0.861397
-0.744792
-0.094629

0.985502
-0.453347
-0.668679
-0.835629

0.375956
-2.429628
-2.992474
-2.722929
-2.714463
1.433538
2.051084

1.460155

1.856739

1.132474

1.621623

1.103127

1.737300
-2.206007
-2.708834
-2.421397
-2.618298
-0.330997
-1.318320
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®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X
Cu -0.089041
Br  -0.980507
-1.631132
-1.000489
-1.207206
-1.437770
0.495446
0.910784
0.700134
1.211590
2.376062
2.953498
1.972501
3.323856
3.649574
4.232240
2.808569
2.528617
3.619943
1.629426
1.028841
1.074367
1.606567
-0.409765
-0.474049
-0.834404
-1.235698
-2.555661
-2.423628
-3.073539
-3.028816
-3.573848
-3.067008
-1.577445
-2.181253
-0.555297
-1.968225
1.684463
0.851255
2.478238
2.059124
2.006818
2.445011
2.739591
1.125784
-1.419230

O O@NDNIDIONDTIOITIOIIQOZODQOINITIOZITIOIIOQODNIDOQOZIOTTOIITOZ

Y
0.012925
0.253707
1.684832
2.819397
2.724573
3.774833
2.861704
3.786436
2.894022
1.690355
1.411308
2.343668
1.184406
0.291035
0.407745
0.417117
-1.115520
-1.173876
-1.844581
-1.496739
-2.731044
-2.691026
-3.616366
-2.885996
-2.997189
-3.801070
-1.718196
-1.875985
-2.018022
-2.751727
1.602239
2.538801
1.392560
1.845733
1.071573
1.737843
2.824983
2.076578
2.482173
2.832914
1.211964
-1.709183
-0.805447
-2.526528
-1.940817
-1.646031

-3848.36524979 a.u.
-3847.722650 a.u.

-3847.819416 a.u.
-5294.83208105 a.u.
-5294.189481 a.u.
-5294.286247 a.u.

-803.4894 cm-1

zZ

0.050205
2.308233
-1.086429
-0.403883
0.667330
-0.741609
-0.639328
-0.219684
-1.711513
-0.054930
-0.942973
-1.034695
-1.937162
-0.528578
0.509234
-1.128317
-0.808381
-1.866635
-0.650109
-0.015044
-0.549866
-1.642062
-0.242748
-0.091294
0.994762
-0.530579
-0.463375
0.177711
1.250142
-0.237899
-0.652999
-0.854127
0.419437
-2.542545
-3.020658
-2.914352
-2.864515
1.293730
1.866621
1.215640
1.838644
1.392092
1.813941
1.480986
1.990123
-1.923219
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-0.489716
-2.167944
-1.766081
-3.157129
-3.537310
-1.693193
-3.176671
-1.061407
-1.035132
-3.655405
-3.507512
-3.523129
-1.564743

0.146463
-1.198374

0.042327
-1.474140

0.751749

0.113312

0.923957

1.698098

[Cu'LA]
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

-1.366361
-0.886680
-2.608503
-0.984942

0.796588
-1.084880
-0.995745
-2.334441
-0.284731
-1.477375

0.046077
-1.510122
-3.105237
-2.544053
-0.777130
-0.199727

0.714758
-3.801462
-4.620738
-3.911181
-3.805672

Cartesian coordinates
ATOM X
-0.035532 0.401885

Cu

ODCDOXNCDQOZNTZIQOINIODTZIQTTITITZOQZZZ

1.738426
-1.058633
-1.947196

1.625505

1.296777

2.586074

0.884787
2.124714

2.182249

1.368642

3.099087
2.733047

2.560823

3.754405
2.632048

3.379118

2.887850

1.004971

1.402066

1.537474
-0.485832

Y

1.290303
-1.330441
1.036739
1.874284
1.109345
2.287358
2.677289
2.346250
1.943632
3.134543
2.784852
0.198359
-0.388650
0.603046
-0.698084
-1.502770
-0.126353
-2.363696
-3.302879
-2.189139
-2.530564

-2.426921
-2.145434
-2.326434
0.004088
-1.189426
4.445146
4.291669
3.972231
5.522723
5.157798
4.272240
3.394215
3.172310
4.520877
6.493049
5.374923
5.581303
4.223204
4.562177
3.149193
4.762315

-891.34525004 a.u.
-890.883375 a.u.

-890.951220 a.u.
-2334.87612921 a.u.
-2334.414254 a.u.
-2334.482099 a.u.

zZ

0.108087
-0.518975
-0.939590

0.552095
-1.865707
-2.573947
-2.208973
-1.851809
0.433414
1.446790
0.422872
0.169322
-0.528595
-1.436193
-0.600231
0.703591
0.623008
1.600353
-0.022843
0.393118
-0.961638
-0.314432
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TIOICZTQZIIZQIIIZIQIIITZIOQOZNTIQIIZ T QI T

-0.631084
-1.016162
-0.825261
-1.195069
-1.327061
0.245990
-2.477554
-2.717925
-3.136631
-2.789759
-2.606965
-3.856796
-2.340895
-3.397997
-1.720834
-2.184909
-2.091736
-1.779785
-1.456049
-3.133274
1.274359
1.055291
1.773513
0.045848
1.150341

[Br-Cu'L7]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

-3.423365
-2.716302
-1.306845
-0.369134
-2.144232
-1.366183
-1.108831
-1.631378
-1.530997
0.378729
0.890565
0.508154
0.623726
0.857442
1.150815
-0.448327
2.499367
2.823868
2.986571
2.813483
-1.236154
-1.622303
-2.386988
-2.021134
-0.743278

Cartesian coordinates
ATOM X

Cu

TODNTQOIDIEZTQOIIIDIZQZZZ2Z

0.020012
1.359592
1.747135
-0.982540
-1.932312
1.452410
1.709425
2.201618
0.481313
0.959080
0.806065
0.031852
1.725274
2.691282
3.193374
3.313104
2.558427
3.554360

Y

-0.941873
0.623650
-2.385432
-2.808742
-2.895819
-2.596398
-0.622596
0.306722
-1.395125
-0.471380
-1.421989
-0.232480
1.911002
2.108865
2.639606
2.047173
0.437778
-0.558162
1.180872
0.603515
0.887026
2.285226
2.619614
2.411445
2.927875

-3462.79843157 a.u.
-3462.331105 a.u.

-3462.401686 a.u.
-4909.12722762 a.u.
-4908.659901 a.u.
-4908.730482 a.u.

Z

-0.058429 -0.062902

-1.648675
1.212459
1.761889

-0.935528

-2.685917

-2.218366

-3.439659

-3.167287

-2.293143

-1.548147

-2.841353

-3.006329

-1.016126

-0.996033

-1.627114
0.392147
0.834929

-0.599722
-0.415288
-0.427888
-0.734982
0.453208
1.403411
0.177649
0.574764
-1.864083
-2.649254
-1.709727
-2.195215
-0.783613
0.184615
-1.450110
-1.334722
-1.479853
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CTCETTODNIODCZIQOICDIQONTQODNZITIQOIDNITQTZITQOZ T T O X

oy
=

2.060628

2.495813

1.879944

3.425396

2.721896

1.290692

1.928036

1.387143
-0.157316
-0.544835
-0.223191
-1.040355
-1.736336
-1.369877
-0.073446
-2.366567
-2.390838
-3.039474
-2.819705
-2.759670
-3.862515
-2.149719
-3.223102
-1.709209
-1.690839
-2.273427
-2.070566
-1.661421
-3.330262
-0.185743

0.376835
1.501100
2.098661
2.039826
0.581249
2.474046
2.739379
3.284451
2.349845
3.331796
1.682975
2.638065
2.215258
3.644279
2.692811
1.477781
1.444045
2.286400
0.160016
0.204620
-0.050629
-1.182690
-1.226883
-2.135431
-0.401169
-2.153833
-1.983922
-2.989349
-2.417572
-0.297502

[MMA--Br--Cu(L)]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

TZTOQOZTZTOZzZZZ

-0.113335
1.296360
1.709269
-0.961587
-2.170531
1.234934
1.195132
2.108690
0.337727
1.160520
1.168291
0.207905

Y

0.383257
-1.476267

1.483140

1.727071
-0.479459
-2.769646
-2.607531
-3.395894
-3.311282
-1.702108
-0.758012
-2.198153

-2.310850
0.827711
1.498217
0.599620
1.364050
-1.050668
-1.902040
-0.325693
-1.504321
-1.810862
-2.372459
0.762552
1.486169
0.471258
1.256514
-0.880530
-1.972379
-0.575569
-0.283613
0.808082
-0.561227
-2.174984
-2.405790
-2.463383
-2.785027
0.027143
1.086254
-0.320006
-0.116112
2.354280

-3809.06221457 a.u.
-3808.450303 a.u.

-3808.544012 a.u.
-5255.51663555 a.u.
-5254.904724 a.u.
-5254.998433 a.u.

-463.8756 cm-1

zZ

0.324321
-0.692988
-0.082363
-1.116381

0.208703

0.000171

1.080070
-0.242269
-0.305943
-2.133356
-2.683864
-2.338198
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1.968599
2.583570
2.722283
3.417191
2.656315
3.679459
2.447973
2.358387
1.629642
3.193824
2.730340
1.315116
2.177124
1.001986
0.181336
-0.098720
0.506954
-1.700745
-2.425037
-2.228930
-1.015861
-1.853072
-1.230962
-2.399524
-2.846341
-3.563038
-3.432590
-2.044182
-3.033905
-1.500895
-1.505223
-2.950549
-2.944765
-2.502860
-3.988161
0.336093
-0.246684
-1.281845
-0.748774
1.090557
-1.605636
-0.872483
-2.163826
-1.875557
0.185191
1.004731
1.839813
1.435391
-0.235146
-1.109036
-0.486208
0.611679

CTITITOITITOOINI I IO W I I ION I IO IO IO I IO IO TIOI I TOQOITIQITIOT

[Cu'Ls]*

-2.337780
-0.847019
-0.911005
-1.397523
0.604048
0.978175
0.679551
2.003985
2.552490
2.668674
1.175580
2.616918
2.982057
3.439959
2.226994
3.087567
1.431307
2.843483
2.475835
3.432589
3.500309
0.844071
0.090898
1.395178
0.165308
0.899001
-0.570210
-1.926195
-2.400703
-2.373702
-2.102596
-0.272669
0.785911
-0.851662
-0.608181
-0.342218
-1.705261
-0.835180
-2.822305
-1.820485
-1.295967
0.150195
-0.727632
-2.886760
-3.759414
-2.475148
-2.257019
-0.843102
-4.875893
-5.352704
-4.560036
-5.560730

-2.531426
-0.372451
0.711340
-0.841530
-0.812172
-0.670720
-1.881972
1.138650
1.738693
0.877198
1.741393
-0.949717
-1.524710
-0.303067
-1.892129
-2.517169
-2.569456
-0.504474
0.222169
-1.268508
0.032508
-1.881783
-2.377692
-2.662711
-0.943582
-0.567547
-1.507918
-0.021685
-0.087012
0.812064
-0.954806
1.443996
1.716707
2.252412
1.307629
2.555482
4.656575
5.290844
3.822376
5.315795
6.236225
5.528720
4.658134
3.365504
3.602287
6.195934
4.654011
5.664319
2.820391
3.269493
1.803641
2.806681

S67



®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

CTODNZICZODNTCTODOEDNIDQODNEZIQOIDSIODIONIO IO I DTN DI T OO000000ZZZ2Z

-1.917786
0.096000
1.917862

-0.096147
1.395612
2.589134
2.855542
2.244269
1.053461

-1.395815

-2.589333

-2.855200
1.572340
1.336786
2.511963
3.489343
2.807248
3.882631
2.556244
3.099340
0.744436
1.367011

-1.572321

-1.337281

-2.512573

-3.489579

-2.806138

-3.882460
2.006323
1.667211
3.038821
1.362911

-2.006051

-1.666868

-3.038507

-1.362593
0.066166
0.995904

-0.755705
0.087674

-0.066017

-0.995888
0.755749

-0.087157

-1.053631

-0.744534

Y

0.488016
1.862688
-0.488669
-1.862036
2.479428
1.516794
0.641655
-1.627105
-2.568295
-2.479501
-1.516760
-0.642475
3.352563
2.854168
0.904847
2.126160
1.276639
0.247415
-1.223699
-2.192922
-2.975119
-3.422719
-3.351412
-2.856127
-0.904222
-2.126069
-1.278033
-0.248560
-0.910764
-0.098401
-1.178372
-1.774944
0.909452
0.096761
1.176949
1.773518
-1.758284
-1.237881
-1.186323
-2.752110
1.761404
1.241704
1.189955
2.756018
2.568205
2.974306

-968.74944587 a.u.
-968.249541 a.u.

-968.316676 a.u.
-2412.30289406 a.u.
-2411.802989 a.u.
-2411.870124 a.u.

zZ
-0.000026 -0.000232 -0.297226

-0.875493
0.804594
-0.875171
0.805132
0.471386
0.575511
-0.654766
0.015208
0.210711
0.473343
0.576154
-0.654855
1.119095
-0.556118
1.482135
0.714745
-1.545728
-0.604959
0.982144
-0.384131
-0.756170
0.830068
1.122743
-0.553487
1.482420
0.715422
-1.545364
-0.605956
-2.285065
-2.931644
-2.557745
-2.461479
-2.285594
-2.931719
-2.558554
-2.462399
2.258688
2.499652
2.692819
2.732908
2.258329
2.500332
2.693322
2.730929
0.209375
-0.757794
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-1.367420
-2.244389
-2.556322
-3.099452

[Br-Cu"'Ls]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

3.423154
1.626798
1.223774
2.192386

Cartesian coordinates
ATOM X

IO QODNTCTOIONIQOIONDEIC DS ONTIO IO TN ZIOO00000ZZZZ

0.999800
-1.784148
-0.999803

1.784161
-0.084684
-2.946859
-1.865212

0.084642

1.283566

1.865266

1.773651

0.262459
-0.355373
-3.654698
-3.532696
-2.333182
-1.214711
-0.262534

0.355312

1.019596

2.086156

2.333243

1.214794

2.520692

2.271945

1.115107
-1.773785
-2.272200
-2.520741
-1.115318
2.423139

3.249483

1.690202
2.946901

3.654755

3.532734
-2.423113
-3.249472
-1.690179

Y
-1.817907
-1.166550

1.817847
1.166573
-2.752746
0.535537
1.590333
2.752737
2.563728
-1.590457
-2.411727
-3.792937
-2.582785
0.823196
0.521158
2.541572
1.278124
3.792917
2.582794
2.794804
3.253596
-2.541714
-1.278296
-1.712477
-3.333361
-2.630112
2.411589
3.333142
1.712225
2.630089
0.882622
1.595304
1.084791
-0.535630
-0.823232
-0.521296
-0.882702
-1.595379
-1.084951

0.827895
0.014346
0.981452
-0.385324

-3540.21551240 a.u.
-3539.709377 a.u.

-3539.780873 a.u.
-4986.56476382 a.u.
-4986.058628 a.u.
-4986.130124 a.u.

zZ

-0.695923
-0.171236
-0.696001
-0.171295
-1.062878
-1.682497
-1.872686
-1.062958
-0.156569
-1.872587
0.414829
-0.996978
-2.107559
-0.900920
-2.608444
-2.169482
-2.698745
-0.997050
-2.107645
0.878303
-0.453493
-2.169318
-2.698686
0.780887
0.082539
1.255305
0.414704
0.082369
0.780740
1.255206
-1.482913
-1.620731
-2.269951
-1.682452
-0.900871
-2.608402
-1.482874
-1.620627
-2.269896
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-2.794163
-3.598976
-2.314453
-3.226490
2.794156
3.598958
2.314419
3.226501
-1.283564
-2.086165
-1.019549
0.000015
0.000006

-1.074543
-1.799029
-1.272952
-0.078469
1.074722
1.799197
1.273265
0.078671
-2.563707
-3.253585
-2.794742
0.000003
0.000061

[MMA--Br--Cu(Ls)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

IO ZTCTON TN IO ICDETIEONTOO00000Z2Z2Z2Z

0.944568
-1.867085
-0.946791

1.775113
-0.162475
-2.874696
-1.773770

0.215136

1.346273

1.943845

1.556683

0.095186
-0.338900
-3.609595
-3.425932
-2.223815
-1.103441
-0.064911

0.545960

1.041771

2.197236

2.442040

1.405584

2.339584

1.993129

0.813475
-1.730009
-2.126936
-2.562645

Y
-1.970656
-1.240992

1.822873
0.910988
-2.699977
0.805113
1.859330
2.718163
2.314774
-1.576733
-2.820072
-3.758266
-2.274223
0.944341
0.986802
2.858579
1.703472
3.761822
2.691765
2.418068
2.996700
-2.471862
-1.103510
-2.279155
-3.727677
-3.107824
2.231711
3.251098
1.550024

0.908206
0.724808
1.865007
0.957198
0.908178
0.724693
1.864937
0.957334
-0.156441
-0.453312
0.878430
0.080468
2.502446

-3886.47471765 a.u.
-3885.823910 a.u.

-3885.918384 a.u.
-5332.95250215 a.u.
-5332.301694 a.u.
-5332.396169 a.u.

-1241.2860 cm-1

zZ

-0.857169
-0.372119
-0.282996
0.310555
-1.490988
-1.557542
-1.500086
-0.425276
0.506950
-1.863507
0.175406
-1.651555
-2.481992
-0.759730
-2.487199
-1.620716
-2.353730
-0.216205
-1.466627
1.552110
0.356414
-2.271778
-2.693802
0.704795
-0.270114
0.920357
0.893664
0.766590
1.058753
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-1.108718 2.188698 1.788563
2.471395 0.787884 -0.993730
3.311969 1.499831 -0.999003
1.780985 1.105554 -1.782048
2.999257 -0.596978 -1.362023
3.596034 -1.026335 -0.552752
3.703375 -0.450674 -2.189062
-2.388310 -0.641035 -1.628852
-3.214765 -1.274705 -1.986853
-1.596954 -0.692816 -2.382771
-2.949932 -1.317271 0.629837
-3.817925 -1.850197 0.215665
-2.587229 -1.836251 1.516109
-3.261792 -0.321918 0.940351
2.700818 0.578772 1.410869
3.645574 1.129768 1.295897
2.244386 0.856402 2.360386
2.910781 -0.489488 1.431512
-1.426830 -2.630578 -0.648697
-2.232255 -3.184805 -1.154077
-1.260231 -3.112877 0.317650
-0.097169 -0.205293 0.221526
-0.231453 -0.671502 2.614103
0.204696 0.258433 4.964758
1.520902 -0.387576 5.258363
0.258060 1.662050 4.497279
-1.001272 -0.220993 5.708905
1.829613 -0.122196 6.280711
1.440266 -1.476782 5.211657
2.301550 -0.046368 4.577341
1.234696 2.184494 3.986834
-0.897098 2.316202 4.690612
-0.964798 0.160285 6.740307
-1.930191 0.132768 5.259796
-1.013551 -1.313009 5.759875
-0.884731 3.704692 4.362294
-0.105122  4.223839 4.924475
-0.705838 3.852460 3.293660
-1.869681 4.079816 4.636708

[

CTEITOITITOOIIIOCOOQPOINIIOIIIOINIIIOINI IO TIOIN IO

[Cu'Lo]*

®-B97XD SCF energy: -967.53231998 a.u.
®-B97XD enthalpy: -967.053777 a.u.
®-B97XD free energy: -967.115322 a.u.

®-B97XD SCF energy in solution: -2411.08281894 a.u.
®-B97XD enthalpy in solution: -2410.604276 a.u.
®-B97XD free energy in solution: -2410.665821 a.u.

Cartesian coordinates

ATOM X Y Z

Cu 0.000028 0.000163 -0.726655
N 1.935309 -0.634618 -0.826425
N -0.309899 -1.460675 0.896515
N -1.935317 0.634764 -0.826342
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0.309873 1.460422 0.896671
2.138641 -1.496412 0.365101
0.892508 -2.292924 0.753664
-1.530370 -2.252990 0.647545
-2.816146 -1.459547 0.398748
-2.868137 -0.525278 -0.815427
-2.138685 1.496322 0.365331
-0.892523  2.292721 0.754003
0.369925 0.681811 2.144755
-0.369902 -0.682219 2.144699
1.530321 2.252810 0.647823
2.816148 1.459462 0.398981
2.868205 0.525355 -0.815308
2.435160 -0.869986 1.203145
2.968922 -2.195618 0.190823
0.688279 -3.036398 -0.022070
1.112871 -2.852037 1.677486
-1.714240 -2.958329 1.474739
-1.334690 -2.855916 -0.245166
-3.145552 -0.944301 1.306354
-3.596015 -2.209954 0.221302
-2.658756 -1.100659 -1.723300
-3.899648 -0.147512 -0.903925
-2.435181 0.869729 1.203256
-2.968974 2.195553 0.191186
-0.688289 3.036318 -0.021609
-1.112855 2.851685 1.677925
-0.024909 1.267657 2.990358
1.421873 0.509255 2.373231
0.024975 -1.268168 2.990211
-1.421838 -0.509692 2.373247
1.714136 2.958060 1.475105
1.334643 2.855832 -0.244822
3.145531 0.944107 1.306533
3.595999 2.209919 0.221662
2.658893 1.100867 -1.723114
3.899706 0.147559 -0.903799
-2.171021 1.414777 -2.057157
-1.964974  0.792183 -2.930470
-3.211103  1.771644 -2.109526
-1.500258 2.276268 -2.085073
2.170964 -1.414420 -2.057385
1.964980 -0.791648 -2.930586
3.211019 -1.771359 -2.109804
1.500133 -2.275851 -2.085468
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[Br-Cu'Lo]*

®-B97XD SCF energy: -3539.00248393 a.u.
®-B97XD enthalpy: -3538.518133 a.u.
®-B97XD free energy: -3538.584187 a.u.
®-B97XD SCF energy in solution: -4985.34662253 a.u.
®-B97XD enthalpy in solution: -4984.862272 a.u.

®-B97XD free energy in solution: -4984.928326 a.u.
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Cartesian coordinates

ATOM X
-1.903492
-0.035826

1.853886
-0.892938
-2.266150
-1.038226

1.278009

2.466489

2.857217

1.500534

0.150894
-1.252880
-0.466746
-2.070678
-3.217845
-2.903880
-2.765448
-2.986591
-0.563524
-1.351530

1.218315

1.471791

2.377948

3.333482

3.072057

3.779662

1.475480

2.264506

0.197149
-0.121784
-1.126975
-2.315954
-1.093098

0.417361
-2.452821
-1.704309
-3.712851
-3.979433
-2.528441
-3.847091

2.446388

2.717548

3.335299

1.719639
-1.887086
-1.585834
-2.890477
-1.169411

u  0.049447

r 1.161536
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W QO

Y
1.095446
-0.535432
-0.846211
-1.669847
0.528098
0.355475
-0.335795
-1.046271
-0.621022
-2.274880
-2.414713
-2.368140
-1.940820
-1.535062
-0.681593
0.784864
-0.428743
1.183591
1.328131
-0.017935
-0.640971
0.741064
-2.134761
-0.799660
0.449960
-1.152735
-2.735919
-2.809617
-2.007070
-3.475471
-3.451082
-2.216600
-2.169704
-2.567832
-2.536484
-1.088386
-1.147739
-0.685379
1.250553
1.290507
-0.382696
0.667353
-0.980121
-0.477148
2.574187
3.024434
2.926730
2.885116
0.233562
2.309861

[MMA--Br--Cu(L)]*

zZ

0.179245
1.776374
-0.710087
-0.771923
1.501399
2.385620
2.432738
1.783893
0.367393
-0.840800
-1.511969
0.489884
1.754254
-1.668826
-1.145900
-0.876651
1.366037
2.007308
2.541609
3.372750
3.489063
2410212
1.866402
2.407746
0.358130
0.091342
0.144371
-1.419820
-2.525048
-1.603959
0.358093
0.661601
2.628952
1.855040
-1.917428
-2.598874
-0.288462
-1.933882
-1.794328
-0.624024
-1.988550
-1.902052
-2.230287
-2.798090
0.305103
-0.639198
0.579400
1.061746
-0.293469
-0.504415
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®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

O QODTCO IO IO IS IS OISO TN CION TN IR0 0000000zZzZ22Z2Z

-2.259319
0.247149
1.421717

-1.070520

-2.127526

-0.694044
1.632890
2.705794
2.623268
1.288150

-0.147596

-0.922407
0.082630

-2.451884

-3.536207

-3.434128

-2.462363

-2.788162

-0.368044

-0.669313
1.922780
1.626999
2.833991
3.650870
2.676033
3.515315
1.626806
1.938857

-0.467207

-0.214668

-0.630410

-1.904944

-0.231971
1.059604

-2.717294

-2.447393

-3.677431

-4.478073

-3.424816

-4.349739
1.565416
1.646788
2.461730
0.689090

-2.492146

-2.530602

Y

0.914358
-0.387338
-0.241385
-1.630258
0.254171
0.288787
0.041486
-0.418094
0.112456
-1.704097
-2.099663
-2.404761
-1.847739
-1.704332
-1.081287
0.417998
-0.778161
0.740289
1.328537
-0.156603
-0.289461
1.136055
-1.505803
-0.023896
1.202184
-0.239355
-2.191416
-2.069184
-1.652970
-3.191809
-3.439472
-2.479362
-2.213301
-2.294465
-2.754196
-1.183237
-1.637770
-1.221527
0.955200
0.723177
0.375596
1.457233
-0.009957
0.157592
2.359029
2.881422

-3885.26251653 a.u.
-3884.633001 a.u.

-3884.722071 a.u.
-5331.73780658 a.u.
-5331.108291 a.u.
-5331.197361 a.u.

-437.9173 cm-1

zZ

0.544048
1.481276
-1.441074
-0.829034
1.867052
2.385562
1.777169
0.788824
-0.643433
-1.591408
-1.879331
0.424317
1.467095
-1.357606
-0.487017
-0.221742
1.791455
2.597688
2.483120
3.393214
2.787688
1.778144
0.810781
1.180144
-0.609544
-1.186306
-0.678947
-2.398370
-2.825209
-2.000986
0.192430
0.886896
2.456725
1.290113
-1.560497
-2.320759
0.444515
-1.030163
-1.176378
0.307803
-2.774717
-2.667935
-3.282568
-3.389683
0.769039
-0.186853
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[Cu(TPMA Y]

-3.441827
-1.679201

2.505391
2787742

1.302975
1.353148

-0.398859 0.449310 -0.462353

0.359278
1.958215
1.886700
3.113502
1.353882
2.534589
0.868365
2.237739
3.796547
3.313644
2.005122
1.246473
0.378292
4.421183
5.340684
4.252707
4.486976

2.758148
4.719925
5.120575
3.868101
5.630364
5.994450
5.409122
4.320844
3.254624
3.816206
6.506922
5.147079
5.992419
3.023683
3.354341
1.969103
3.163280

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

ONTOZ T Z OO0 Z 00 zZZ 2

-0.839685
1.182091
-1.821969
-1.924908
-0.841240
3.855684
1.553753
-2.702291
-2.652257
2.884867
3.475904
-2.759787
2.123115
1.770852
-1.944630
-3.530956
-0.996943
-1.322683
-0.010775
0.456742
0.748031
0.362976
-2.146948

Y

-0.656867
-0.644799
0.794282
-1.014870
-1.667197

0.957878

1.069033

1.448253
-0.215978
-2.341597
-1.800431
-2.639015
-1.331307
-2.765226
-2.277509
-2.527544
-3.843470

-1305.78529795 a.u.
-1305.331762 a.u.

-1305.412618 a.u.
-2749.45625369 a.u.
-2749.002718 a.u.
-2749.083574 a.u.

zZ

-0.061414 -0.915875

-0.088462
1.741104
-1.764665
0.075235
-0.213698
0.203736
-2.461531
-2.173348
0.162752
-0.553067
-3.086934
-0.459930
-0.715513
-2.076985
-3.493976
-1.316582
-1.427097
-1.790499
0.656832
0.450718
1.746631
2.032423

-0.582770
-0.710827
-0.509696
1.320441
0.146660
0.676914
-1.349111
-2.394001
1.092451
-1.161563
1.297973
-1.457156
-2.452505
0.800451
-0.931004
1.714507
2.760755
1.636538
1.633897
2.673023
1.545365
0.563167
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-2.661061
-1.983751
-1.945371
-2.883793
-2.013762
-1.734853
-2.862979
-2.535432
-3.562631
-4.205250
-2.762038
-4.139198
-3.266386
-2.900684
-2.671318
3.289560
2.899637
2.917526
4.375526
4.439703
5.060186
5.106932
3.897529
5.132247
6.156268
6.885333
6.646454
5.752138

3.273834
0.930521
1.372813
0.304409
2.674367
2.394946
4.237008
3.931028
-3.809881
-4.602251
-3.303741
-4.027540
5.210441
3.479737
4.649697
0.520924
1.501120
-0.216053
0.545310
-1.071287
-0.275019
-1.822693
-1.539272
-0.288498
0.396459
0.719586
-0.265309
1.273350

[Br-Cu'(TPMA™)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu
N

N
N
N
C
C
C
H
C
C
C
C
H
C

0.756420
-1.316955
1.739839
1.833737
0.588721
-4.027815
-1.769326
2.673782
2.762948
-3.118807
-3.560256
2.321017
-2.188717
-1.753073
1.650147

Y
-0.081649
-0.108259

1.785453
-1.717359
0.319721
-0.078065
0.417504
-2.516422
-2.319201
0.468965
-0.667049
-2.882779
-0.634927
-1.058289
-1.895617

0.920115
1.598996
2.606650
1.562360
-1.652911
-2.663640
-0.062475
-1.377915
0.421780
0.791358
2.361443
-1.652254
0.196589
1.958484
-2.177845
2.499827
2.792670
3.221106
2.585655
-2.195105
-2.618639
-1.761911
-3.021009
0.581356
-0.138651
0.605594
-0.856828
-0.654543

-3877.25888364 a.u.
-3876.800833 a.u.

-3876.885894 a.u.
-5323.72151156 a.u.
-5323.263461 a.u.
-5323.348522 a.u.

zZ

0.437448
0.208815
0.328391
-0.363946
-1.627135
-0.333686
-0.939543
0.302093
1.365972
-1.263564
0.854630
-2.388431
1.071564
1.972293
-1.680784
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[Cu(TPMA 3]

3.374293
0.622523
0.806044
-0.366566
-0.699634
-0.987612
-0.559193
2.014502
2.569237
1.734344
1.570065
2.610778
2.018075
1.777562
2.861789
2.585483
3.195627
0.961964
3.731176
2.159030
4.044623
3.300364
2.773690
2.801121
-3.601319
-3.168623
-3.333661
-4.686301
-4.445478
-5.037602
-5.134985
-3.836860
-5.325453
-6.317287
-7.096532
-6.746107
-5.902096

-3.535297
-0.984686
-0.859878
-1.442321
1.008812
0.970370
2.064596
2.188834
3.432674
1.168170
1.649465
0.517694
2.589677
2.190982
4.272836
3.844974
-3.718345
-0.531039
-4.502085
-3.000855
-4.166113
5.249685
3.735630
4.468900
1.091197
2.085635
0.473471
1.190160
-1.390064
-0.705177
-2.061480
-1.994476
-0.048469
0.384026
0.861239
-0.460769
1.111359

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X
-0.020186 0.738228 -0.938320

Cu
N

N
N
N
C

1.687649
0.112982
-1.819576
0.020320
3.924392

Y

-0.360642
2.775426
-0.176847
0.752887
-1.845873

-0.331208
-2.313060
-3.388723
-2.197685
-1.832462
-2.890540
-1.572135
-0.921160
-1.185660
-2.000416
-2.973764
-2.098997
1.359997
2.340810
-0.113727
1.179794
-1.697506
2.730690
-2.223450
-3.454826
0.240775
-0.289403
-2.207378
2.039314
-2.548203
-2.698969
-3.413878
-2.538980
1.835964
2.450459
1.315242
2.512993
-0.690538
0.241347
-0.353985
0.784449
0.945791

-1498.88603890 a.u.
-1498.337101 a.u.

-1498.431630 a.u.
-2942.62808748 a.u.
-2942.079150 a.u.
-2942.173679 a.u.

Z

-0.625712

-0.652634
-0.575273
1.291453

0.068286
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2.152273
-2.816425
-2.634434

3.279065

3.423295
-3.179404

2.307771

1.873812
-2.002656
-4.036266
-0.832725
-1.200322
-0.218546

1.427792

1.560273

1.906769
-0.052668

0.156369
-0.530574
-0.320619
-1.620806

0.478406

0.602941

0.530536

0.693193
-4.201157
-5.347931
-3.358280
-2.551536
-3.368329
-4.305119
-5.859378
-6.309735
-6.623867
-5.055437
-5.127843
-5.249518
-6.086470
-4.902895

4.988860
6.222206

7.011239

6.325117

6.309584
3.807934

3.975227

3.108473

4.752605
3.989286
4.912332
4.208907

3.270526

0.023905

0.696315

0.987067

-0.333212
-0.355463
0.005391
-1.053957
-1.915424
-1.176033
-1.138280
-1.154759
-0.563931
-0.938299
-0.369051
-0.274546
-1.278011
0.579319
0.210298
1.565934
3.134104
4.440594
2.062661
2.376237
1.990189
3.710515
3.372000
5.408776
5.037916
-1.373914
-1.935266
-1.632897
-2.305665
-0.783899
-2.160195
-3.085151
-3.714286
-2.807695
-3.638776
-1.012104
-2.022330
-0.703115
-0.347622
-2.570522
-2.451101
-2.564495
-3.235794
-1.467903
-0.982861
0.053049
-1.436930
-1.519768
-2.832141
-2.439534
-3.816556
-2.967590
4.693337
6.434254
5.755549

0.636163
-1.448174
-2.456527

1.034285
-1.240788

1.134109
-1.519394
-2.515140

0.699762
-1.135308

1.657955

2.689519

1.626497

1.620095
2.646797

1.579528
0.635045
1.061659

1.602089

2.637091

1.505750

-1.539242
-2.562614
0.135845
-1.193457

0.188543

0.632104

2.559406

2.869047

3.252663

2.671377
-0.040229

0.729030
-0.770125
-0.536063
-2.168910
-2.573305
-1.741262
-3.007403
0.479537
-0.227583
0.517278
-0.981331
-0.701293
2.444136
2.756961
3.155716
2.522800
-2.291949
-2.730943
-1.867937
-3.104536
2.108797
0.449500
-1.950620
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[Br-Cu'(TPMA™?)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

TOIDIZIQOIITITIQOWOOQOIOITIOOQOQOIIOINIOCCOIOCOCIC0QZZZZ

0.013709
-1.752859
-0.067909

1.842107
-0.022341
-4.043741
-2.215486
2.856753

2.683950
-3.363701
-3.548316

3.129015
-2.399719
-1.960488

1.977516

4.064724

0.749062
1.006715
0.101996
-1.432007
-1.497390
-1.860674

0.170863

0.067862

0.609353

0.397298

1.693438
-0.400412
-0.568846
-0.279449
-0.514451

4.185144
0.057289
5.303758
3.246519
2.425208
3.231124
4.185084

5.922729

6.349738

6.720935

5.186268

5.184237

5.348819

Y

0.694106
-0.408588
2.695873
-0.285862
0.365380
-1.876310
-0.541324
-0.299554
0.239028
-1.261615
-1.770365
-1.603606
-1.009717
-0.873731
-0.913183
-0.941177
-0.868203
-0.954170
-1.717657
0.214543
-0.271318
1.218236
2.811416
4.026955
1.536730
1.567124
1.431531
3.778533
3.609127
5.157441
5.033613
-1.622881
1.086568
-2.270387
-2.317071
-3.026700
-1.607992
-2.867614
-3.203399
-3.980693
-2.730757
-3.649860
-0.810706
-1.734360

-4070.36207378 a.u.
-4069.807833 a.u.

-4069.904826 a.u.
-5516.89551275 a.u.
-5516.341272 a.u.
-5516.438265 a.u.

zZ

0.474758
0.292777
-0.239664
0.210929
-1.605254
-0.193564
-0.958741
1.077078
2.004697
-1.264785
1.117787
-1.323936
1.293796
2.278252
-0.966774
0.834400
-1.849599
-2.912710
-1.600526
-2.010420
-2.992007
-2.116257
-1.554348
-2.215473
-2.238267
-3.315560
-2.117824
0.470248
1.529416
-1.479266
-0.114826
-0.389200
2.790262
-0.769513
-2.645892
-2.792409
-3.481822
-2.698605
0.116592
-0.518317
0.693290
0.791838
1.833627
2.396939
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[Cu'(TPMAPY)|*

6.122272

4.952339
-5.133523
-6.350817
-7.153392
-6.441841
-6.421088
-3.875669
-3.971303
-3.203767
-4.853746
-4.147862
-5.073513
-4.368454
-3.445193

0.257900
-0.367761
-0.786038

-0.546349
-0.023985
-2.599295
-2.418072
-2.578409
-3.146680
-1.402400
-1.372123
-0.387733
-1.976888
-1.851899
-2.490713
-2.021979
-3.532967
-2.487705
4.090399
6.121800
5.890235

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

TOTZTOTZOTZIO0O0@DODOITOO0OITTOZZZZ

0.211912
1.661350
-0.906084
0.351922
1.779597
1.251327
1.693915
1.626535
-0.259208
-0.931098
-0.386651
-2.309130
-2.857912
-2.971701
-4.041465
-2.237168
-2.872182
-2.276552
-1.392777
-2.844316
-2.387737
-4.011514
-4.456972
-4.614746
-5.526897

Y
0.017157
-0.323442
0.755710
-2.016927
1.174019
0.671500
1.629447
0.449919
0.848570
1.117327
1.172592
1.313534
1.535054
1.222394
1.384495
0.931144
0.781500
1.355388
1.978203
1.181692
1.645681
0.433392
0.299515
-0.129322
-0.707883

1.336011
2.555602
-0.517769
0.206196
-0.514809
1.014788
0.607670
-2.677463
-3.147521
-3.298037
-2.690674
2.296705
2.644536
2.046515
3.133609
-3.281991
-1.968859
0.491121

-1343.66987764 a.u.
-1343.225540 a.u.

-1343.305191 a.u.
-2787.34718548 a.u.
-2786.902848 a.u.
-2786.982499 a.u.

zZ

-0.372843
1.361367
1.207654

-0.477115

-1.022000

2.341207

2.042117

3.352465

2.380164
3.565159
4.502164
3.524271
4.433913

2.308791
2.238663
1.157944

-0.173192
-1.303698
-1.185008
-2.561566
-3.430609
-2.702482

-3.683118

-1.580744

-1.686145
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-4.050539
-4.514041
1.393146
0.529063
2.226652
1.035800
1.355012
1.917332
0.941916
1.179044
0.223845
-0.119226
-0.043331
-0.593664
2.948546
3.226240
3.749023
2.900198
3.996455
4.880978
3.945602
4.791488
2.792152
2.704246
1.735492
0.811856

0.046482
-0.411480
-1.704545
-1.703508
-2.163034
-2.581235
-3.934810
-4.358570
-4.731314
-5.790078
-4.147023
-4.726330
-2.786893
-2.282700
-0.084462
-0.999402

0.110199

1.047209

1.880639

1.760453

2.859243

3.518658

2.979410

3.727299

2.118417

2.178976

[Br-Cu'(TPMAPY)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

aaomaTxaoTnaoQTTaZzZzzz

0.546436
1.015142
-0.520501
-1.151277
2.464266
0.724042
1.575320
0.641533
-0.511572
-1.543701
-1.501582
-2.633297
-3.460890
-2.640053
-3.456793
-1.557932
-1.503065

Y
-0.229026
-2.243421
-0.304611
-1.154981
0.037265
-2.352595
-1.924371
-3.407657
-1.577582
-2.135891
-3.173323
-1.325796
-1.723935
-0.004961
0.659645
0.484843
1.885539

-0.320440
0.548945
1.727913
2.403536
2.282470
0.535185
0.532744
1.358737

-0.529733

-0.547733

-1.566603

-2.416025

-1.500268
-2.287984
0.729784
0.192035
1.460663

-0.286270

-0.478794
0.138560

-1.465934

-1.630389

-2.231687

-3.011257

-1.970883

-2.538099

-3915.13072131 a.u.
-3914.682128 a.u.

-3914.765893 a.u.
-5361.60513152 a.u.
-5361.156538 a.u.
-5361.240303 a.u.

zZ

-0.611033
0.056350
1.476871
-1.223507
-0.027779
1.502385
2.041271
1.795253
1.893474
2.628760
2.943935
2.950519
3.528805
2.534223
2.793157
1.790918
1.320255
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C  -0.311229
H  0.555254
C  -0.242872
H  0.682637
C  -1.359292
H -1301579
C  -2.549695
H  -3.419939
C  -2.625942
H  -3.554436
C  0.167688
H  0.027123
H  0.676185
C -1.168386
C  -2.328697
H -2318713
C  -3.494927
H  -4.416459
C  -3.464099
H  -4.349764
C -2267013
H -2.165273
C 2458767
H  2.603322
H 2895733
C  3.165103
C  4.466442
H  5.009402
C  5.055985
H  6.073049
C 4328342
H 4756662
C  3.028474
H 2409709
Br  0.410887
[Cu'(BPED)]*

2.606822
2.134404
3.917690
4.476630
4.513515
5.533652
3.800404
4.262388
2.493221
1.935796
-3.130096
-4.107304
-3.307140
-2.487824
-3.224672
-4.301144
-2.556946
-3.109715
-1.177371
-0.623642
-0.506814
0.567451
-2.374440
-2.538099
-3.233192
-1.090564
-1.057149
-1.981624
0.179271
0.232730
1.340335
2.320099
1.228196
2.090542
1.623914

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates

ATOM X
Cu -0.007369
-1.968994
-0.526996
0.560540
1.950483
-2.648825
-2.057418
-4.026073

NTQZZZZ

Y

-0.137627

-1.172171
1.572480

-0.161505
0.627351
1.123301

0.783953

1.430704
1.884874
0.977776
1.074585
0.396261
0.030633
0.283231
-0.171723
0.752789
0.655911
-0.757990
-0.277880
-1.711937
-1.065860
-1.251360
-1.115735
-1.615625
-1.766314
-1.784944
-2.073690
-1.577883
-1.695089
-0.200721
-1.274034
0.326002
0.179596
0.657795
0.823932
0.910227
1.284614
0.675996
0.851280
0.202172
-0.023841
-2.033537

-1038.91268343 a.u.
-1038.519920 a.u.

-1038.587679 a.u.
-2482.48910206 a.u.
-2482.096339 a.u.
-2482.164098 a.u.

zZ
-0.091412 -0.662950

-0.882640
1.290389
0.810115
-0.905466
-1.752203
-2.514086
-1.698409
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-4.528001
-4.729723
-5.806651
-4.029557
-4.546357
-2.650229
-1.853700
-2.432985
-1.720295
-0.577271
-0.586170
-1.519482
0.591897
0.582908
1.535435
1.897852
2.492691
1.783894
2.658859
4.032987
4.573281
4.698625
5.770871
3.967181
4.441957
2.596955
1.984029
0.403978
0.092930
1.400326
0.477332
-0.343256
-0.010129
-1.346052
-0.411829

1.412602
0.123359
0.227494
-0.672391
-1.202125
-0.789632
-1.704713
-1.921242
-2.658298
-0.081365
-0.477143
0.458395
0.888329
1.615427
0.338452
1.935645
2.430901
2.659144
0.744559
0.621736
1.362749
-0.451636
-0.564337
-1.375820
-2.225959
-1.193305
-1.886732
-2.228075
-2.733085
-1.805717
-2.970347
2.722541
3.510390
2.402768
3.142824

[Br-Cu''(BPED)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

N

N
N
N
C
C
C

-0.014881
-1.406989
-1.669210

1.042155

1.679336
-1.351651
-2.441829
-3.634986

Y

-2.424733
-0.697955
-0.616536
0.202286
0.995929
0.080672
0.989747
1.901165
0.465390
2.273639
3.301522
2.134018
2.110763
2.937629
2.185727
0.345494
1.128817
-0.470359
-0.202659
-0.035700
0.544391
-0.618507
-0.496850
-1.355279
-1.831214
-1.471259
-2.036606
1.686947
2.614941
1.838893
0.887799
0.818455
1.512153
1.112987
-0.188389

-3610.36999034 a.u.
-3609.972982 a.u.

-3610.045204 a.u.
-5056.74422829 a.u.
-5056.347220 a.u.
-5056.419442 a.u.

zZ

0.299617 0.153611

-1.237098
1.489451
1.531128

-0.792326

-2.509349

-3.364582

-2.869416

-0.320009
-0.365707
-1.260089
-0.090324

0.086351

0.003036
-0.511500
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[Cu'(N[3,2,3D]"

-3.695514
-2.556037
-2.488283
-1.114833
0.030664
1.773855
2.376153
3.570473
4.045575
3.328308
2.150534
-2.491708
1.974356
-0.403157
-2.355271
-4.511765
-4.612450
-3.491176
-2.026246
-1.901101
-0.755623
0.461936
-0.335685
1.065658
2.556765
4.123236
4.977963
3.681006
1.571976
-2.894488
-1.864616
-3.315551
1.418357
2.638653
2.568576
0.270487

-1.542436
-0.758048
0.673721
2.685575
2.318865
0.563947
-0.504711
-1.148313
-2.113639
-2.387061
-1.691705
1.885933
2.397134
-2.841366
-4.389050
-3.504923
-1.122012

1.106449
0.682901
3.220691
3.354701
3.235159
1.723988
0.094602
1.047054
-0.889638
-2.629217
-3.109974
-1.811953
0.989729
2.395598
2.536281
3.042057
1.784209
3.012349
0.760854

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X
-0.027122 0.299526 -0.042988

Cu
N

N
N
N
C
C

-1.681168
1.682914
1.015594

-1.039541
2.826605
3.259084

Y

1.369796
1.299177
-1.317454
-1.473383
1.172098
-0.247323

-0.928567
-0.820295
-1.288979
-1.040840
-1.982695
-2.090291
-1.202583
-1.493132
-0.609978
0.549932
0.782179
0.798041
-0.512225
0.495262
0.345696
-0.580138
-1.327777
-1.395436
-2.281238
-1.590932
-0.254856
-2.407430
-2.824242
-2.783425
-2.691666
-2.390176
-0.815322
1.276031
1.692679
1.273667
1.528568
0.475771
0.169346
0.099298
-1.201985
2.473022

-969.94984486 a.u.
-969.426430 a.u.

-969.497704 a.u.
-2413.50704843 a.u.
-2412.983634 a.u.
-2413.054908 a.u.

zZ

-0.751115
0.801713
-1.072881
0.999162
-0.133398
-0.494497
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2.383159 -0.974422 -1.511931
1.051743 -2.361040 -0.033063
-0.328326 -2.680639 0.533256
-2.488728 -1.558602 0.726570
-3.187729 -0.210098 0.569900
-2.885598 0.504477 -0.750915
3.689804 1.704108 0.299867
2.552412  1.703302 -1.052400
3.429124 -0.851715 0.401999
4.246561 -0.157459 -0.961732
2.283189 -0.332642 -2.394211
2.902808 -1.889750 -1.841589
1.702722 -2.013885 0.773180
1.495055 -3.290211 -0.429653
-0.929640 -3.173654 -0.233541
-0.213731 -3.413772 1.344386
-2.984805 -2.142998 1.517691
-2.628112 -2.114144 -0.206445
-2.985415 0.437720 1.429628
-4.265607 -0.404524 0.598403
-2.747689 -0.246234 -1.537542
-3.751515 1.118096 -1.047429
0.256114 -1.776825 -2.244284
0.297666 -1.010940 -3.022099
0.664789 -2.713486 -2.656615
-0.792881 -1.935355 -1.986164
-1.402913 1.775376 -2.141725
-1.191377 0.891536 -2.748064
-2.259362 2.308664 -2.582542
-0.530849 2.433985 -2.164766
-0.812742 -1.270555 2.435373
0.258375 -1.257112 2.643823
-1.232844 -0.312451 2.753445
-1.273961 -2.071438 3.035294
2.054335 0.789184 2.130913
1.231124 0.959795 2.828349
2.254668 -0.282475 2.092354
2.952087 1.297428 2.516370
1.389312 2.735556 0.945104
1.128290 3.158306 -0.028146
0.550863 2.873523 1.631266
2.259997 3.282632 1.339271
-1.960824 2.586143 0.034088
-2.083330 2.343907 1.091373
-1.131154 3.286627 -0.063776
-2.876278 3.081422 -0.323834

esiiasfas@asiasfarf@asfasfas N @Rasfasfasi@Nasisfarg@Rasfasasf@Nasfasfasfasfasasiiasfasiiasfasiiasfasiasfasfias BN O NONO RO NGNS

[Br-Cu'(N[3,2,3D]*

®-B97XD SCF energy: -3541.40084102 a.u.
®-B97XD enthalpy: -3540.873571 a.u.
®-B97XD free energy: -3540.951407 a.u.
®-B97XD SCF energy in solution: -4987.75188260 a.u.
®-B97XD enthalpy in solution: -4987.224613 a.u.

®-B97XD free energy in solution: -4987.302449 a.u.

S8S



Cartesian coordinates
ATOM X Y Z
0.002973 -1.827437 -0.659398
-2.459959 -0.367396 -0.898306
3.565782 0.598578 -0.779412
-0.648086 1.953882 0.142826
-0.896552 -2.027201 -1.820694
-0.578771 -1.340892 -2.611892
-0.793574 -3.045263 -2.217776
-2.452543  2.055740 -1.654210
-3.203519 2.384884 -0.930122
-2.661296 2.628708 -2.564323
-0.002973 -3.026933 0.205406
-1.025234 -3.269252 0.500651
0.560571 -2.826374 1.114636
0.432501 -3.880557 -0.330282
3.908563 1.230513 0.489957
3.304656 0.813330 1.301614
3.707781 2.305539 0.435444
4972979 1.094592 0.749247
-1.431068 2.630635 1.199473
-1.097253 2.268311 2.172072
-2.493645 2.408293 1.097091
-1.286414 3.717052 1.135835
1.378604 -1.547301 -1.166245
1.350264 -0.571991 -1.667899
1.620093 -2.304025 -1.928920
-2.634108 0.588147 -2.020034
-3.631606 0.434426 -2.455959
-1.902488 0.329418 -2.791880
-2.336007 -1.749411 -1.430256
-2.657185 -2.442404 -0.648789
-3.008820 -1.892862 -2.285232
2.479255 -1.525950 -0.112478
2.143287 -0.991232 0.781952
2.729295 -2.545427 0.198367
-1.045294 2.432702 -1.205535
-0.314230 2.033014 -1.919142
-0.941334 3.526903 -1.223110
-3.606167 -0.296045 0.035174
-4.534768 -0.590848 -0.470825
-3.722135 0.717868 0.417901
-3.430110 -0.960708 0.884337
3.726595 -0.852773 -0.693324
4611372 -1.123865 -0.094000
3.906902 -1.244660 -1.701856
0.786077 2.281065 0.340297
1.075462 2.007927 1.355226
1.408978 1.719218 -0.364816
0.948088 3.357480 0.192698
4363663 1.170785 -1.857629
4.065062 0.732774 -2.815053
4.189506 2.250102 -1.908151
5.446761 1.006424 -1.722739
-0.745339 -0.106668 0.251643
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Br

-0.120846 -0.408564 2.471962

[Cu'(PMDTA)-MeCN]J*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu

CTECTOQOQZIOTIONIONINECIEONIOIONEIONE TR T RN OOQO00O00O00ZZZ

0.310532
-0.382252
-1.288577
-0.572203
-1.351627

0.741500
-1.003367
-1.962233
-0.694166
-2.121651
-1.291641
-1.492303

0.462399
-0.862015
-2.185014
-1.751600

1.486169

1.210412

0.407264
-1.537417
-0.194514
-2.393447
-2.798839
-0.000260
-1.461311
-0.125533
-2.894679
-2.645893
-1.944279
-0.541441
-2.269467
-0.936280
-1.974502

1.178952

0.023455

0.996117

2.229282

3.369267

4.807995

5.237755

5.009816

5.272332

Y

0.027790
-1.927223
-0.069112
1.903529
-1.930656
-2.810455
-2.386853
-1.355414
-0.012818
1.111875
2.266580
1.831654
2911197
-1.575656
-1.260318
-2.940083
-2.791880
-2.452923
-3.847850
-3.338012
-2.582487
-1.762212
-1.194810
-0.846280
-0.058560
0.912966
0.834719
1.455342
3.137270
2.567763
1.085984
1.535117
2.803185
2.945239
3.911360
2.635514
0.096075
0.126211
0.162470
1.045971
0.203115
-0.734004

-850.82938461 a.u.
-850.424563 a.u.

-850.497131 a.u.
-2294.35145721 a.u.
-2293.946636 a.u.
-2294.019204 a.u.

zZ

-0.222607
-0.735272
1.354276
-0.716114
-1.840731
-1.084434
0.523564
1.115687
2.693004
1.080309
0.522789
-1.861375
-1.000027
-2.750614
-1.622602
-2.023385
-0.285042
-2.004387
-1.237862
0.368951
1.235429
2.041848
0.430972
2.828434
3.481799
2.810650
0.359035
1.984404
0.351403
1.261145
-1.683751
-2.753955
-2.050247
-0.175815
-1.135810
-1.912864
0.170599
0.352657
0.582147
0.103039
1.655731
0.163131
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[Br-Cu(PMDTA)-MeCNJ*

®-B97XD SCF energy: -3422.28278402 a.u.
®-B97XD enthalpy: -3421.872861 a.u.
®-B97XD free energy: -3421.947930 a.u.
®-B97XD SCF energy in solution: -4868.59917348 a.u.
®-B97XD enthalpy in solution: -4868.189250 a.u.

®-B97XD free energy in solution: -4868.264319 a.u.

Cartesian coordinates
ATOM X Y Z
0.402663 -2.001127 0.661333
2.140299 -0.001162 -0.370087
0.405227 2.000767 0.661647
0.484749 -2.120681 2.133880
-0.660512 -2.896628 0.158538
1.697924 -2.368224 0.039392
2711149 -1.241941 0.190319
2.257519 -0.001780 -1.845722
2712831 1.239213 0.189547
1.700610 2.366504 0.039144
0.488117 2.119787 2.134188
-0.657130 2.897632 0.159524
-0.476319 -1.851252 2.571248
1.243738 -1.444616 2.535281
0.740056 -3.149483 2.419555
-0.787332 -2.741956 -0.913641
-1.598690 -2.647432 0.656027
-0.407950 -3.943914 0.369175
2.086778 -3.293354 0.485065
1.509101 -2.569932 -1.017699
3.650065 -1.508809 -0.311757
2943878 -1.072139 1.245231
1.757066 -0.871943 -2.267907
3.317737 -0.005403 -2.131489
1.763423 0.871903 -2.268052
2946237 1.069456 1.244311
3.651617 1.504995 -0.313339
2.090595 3.291243 0.484643
1.511436 2.568442 -1.017844
1.246529 1.442740 2.535036
-0.473073 1.851307 2.571871
0.744725 3.148209 2.420065
-0.784670 2.743247 -0.912614
-0.403167 3.944580 0.370151
-1.595360 2.649558 0.657468
0.091717 0.000167 0.182845
-1.765077 0.001279 1.520728
-2.882000 0.001112 1.217422
-4.255070 0.000913 0.741712
-4.779120 -0.891222 1.093197
-4.779026 0.893471 1.092259
-4.217378 0.000349 -0.353279
-1.240903 0.000953 -1.851671
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[Cu'(BPMPA)-MeCN]|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X
-0.277160 0.980711

Cu

CTCTOICTQOXNCIICDOCICI DD OTSTOD DD T T TIOOOO0O0000O0O0O0O00O0O0O0ZZZZ

0.209535
-2.064298
1.306372
-0.252499
-3.032486
-4.162657
-4.288728
-3.283232
-2.186324
-1.089742
0.745562
1.675622
2.821664
3.602290
3.214384
2.062560
1.179845
-0.260917
-0.276308
-4.917384
-5.153190
-3.344888
-1.084286
-1.331324
-0.096854
1.251852
3.095067
4.501205
3.792166
2.090870
0.212270
0.255805
-1.308664
1.723896
-2.885714
0.778576
1.529290
0.627025
1.907313
2.579313
2.822095
3.506491

Y

-1.066798
-0.036809
0.430006
2.656275
0.349239
-0.415443
-1.639941
-2.046583
-1.216567
-1.593277
-1.748851
-0.856324
-1.352645
-0.499510
0.828603
1.249202
-0.964329
3.653556
4.910927
-0.058955
-2.272217
-2.999759
-2.685399
-1.152706
-2.009080
-2.691291
-2.394607
-0.866154
1.529970
-0.518753
4.777210
5.679347
5.232598
2.278182
1.308348
-0.236965
-2.261320
-2.686037
-3.011095
-2.012778
-2.937759
-1.619999

-1077.00292092 a.u.
-1076.606369 a.u.

-1076.684555 a.u.
-2520.59780663 a.u.
-2520.201255 a.u.
-2520.279441 a.u.

zZ

-0.113763
0.746718
-0.455994
-1.350529
0.842794
-1.297615
-1.548952
-0.902168
-0.032176
0.174574
1.153755
-0.433121
-1.226670
-1.836086
-2.609035
-2.743382
-2.092163
1.850771
1.423682
2.159627
-2.240401
-1.076628
0.483096
1.288449
2.128923
-1.085281
-0.183424
-1.705360
-3.093784
-3.334198
1.433056
3.128287
1.592868
2319772
-2.159941
-1.783864
2.567207
2.585871
3.042775
1.880299
3.668624
4.198441
3.236639
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H

[Br-Cu'(BPMPA)-MeCNJ*

2.220721

-1.287983

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

EOOZEEEOEIZZZQOEEOEOIOEOIOOEEOEEOEOIOEOEOO

2.335209
3.654861
3.906000
4.639522
5.680180
4.274538
5.012811
2.932450
2.577271
1.194293
1.021714
1.448163
-1.273776
-1.558872
-1.103333
-2.384757
-3.716284
-3.999408
-4.671265
-5.720435
-4.265434
-4.979831
-2.913970
-2.527584
-0.034680
-0.903930
0.841879
-0.046706
-0.000757
-0.031931
1.990184
-2.000508
-0.926599
0.833616
-0.058809
-0.945055
-0.066393
0.825641
0.023819
0.071086
0.132359
0.061230

Y
1.158584
1.582868
2.596823
0.683491
0.989722

-0.607840
-1.337247
-0.957612
-1.949856
2.016974
1.781270
3.080566
1.981103
3.036617
1.751959
1.089227
1.474019
2.478773
0.547664
0.822668
-0.730379
-1.479521
-1.040680
-2.020589
2.282440
1.869671
1.883635
3.808360
-0.418882
1.692600
-0.087535
-0.144897
4.226455
4.238813
4.238417
3.854628
5.328095
3.866032
-0.606164
-1.641784
-2.974895
-3.700758

4.408044

-3648.45769822 a.u.
-3648.057264 a.u.

-3648.141061 a.u.
-5094.84619615 a.u.
-5094.445762 a.u.
-5094.529559 a.u.

zZ

0.817358
0.794462
1.087084
0.393345
0.366338
0.029648
-0.281597
0.069928
-0.186092
1.308500
2.364734
1.252693
1.297502
1.237815
2.355519
0.797187
0.767464
1.062767
0.356172
0.323723
-0.011239
-0.331221
0.037508
-0.220298
-0.812880
-1.332740
-1.331278
-0.907962
0.373044
0.557809
0.450967
0.429245
-0.405907
-0.417249
-2.376676
-2.892970
-2.461719
-2.904307
-2.098036
-2.612684
-3.193459
-2.376723
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H  -0.694490 -3.124492 -3.892002
H 1.079072 -3.113384 -3.721360
Br  0.030787 -2.753430 0.742331

[Cu(TMEDA)|*

®-B97XD SCF energy: -892.54916927 a.u.
®-B97XD enthalpy: -892.064946 a.u.
®-B97XD free energy: -892.136543 a.u.

®-B97XD SCF energy in solution: -2336.08377001 a.u.
®-B97XD enthalpy in solution: -2335.599547 a.u.
®-B97XD free energy in solution: -2335.671144 a.u.

Cartesian coordinates
ATOM X Y Z
Cu 0.000011 -0.000410 -0.000223
-1.590375 -1.053875 1.035145
1.589815 1.053930 1.035623
-2.780405 -0.239549 0.722259
2.780026 0.239645 0.723393
-1.408199 -1.131877 2.491274
1.742027 2.416926 0.504086
-1.742519 -2.416980 0.503791
1.407047 1.132152 2.491657
-1.589772 1.054028 -1.035466
1.590331 -1.053791 -1.035129
-2.779883 0.239450 -0.723519
2.780361 -0.239386 -0.722390
-1.742301 2.416886 -0.503603
1.408134 -1.131974 -2.491264
-1.406886 1.132641 -2.491482
1.742552 -2.416834 -0.503649
-3.705327 -0.803841 0.918836
-2.784758 0.620078 1.399207
2.784043 -0.619982 1.400355
3.704826 0.803977 0.920456
-2.272088 -1.603564 2.984443
-1.273577 -0.128553 2.902274
-0.515732 -1.722498 2.715031
1.820357 2.398954 -0.585462
0.865270 3.008995 0.774610
2.636677 2909787 0.915255
-2.637104 -2.909826 0.915104
-1.820940 -2.399111 -0.585744
-0.865678 -3.008922 0.774328
1.272338 0.128881 2.902764
0.514469 1.722765 2.714988
2270714 1.603963 2.985116
-2.783495 -0.620179 -1.400474
-3.704766 0.803557 -0.920830
3.705270 -0.803655 -0.919081
2.784581 0.620237 -1.399352
-2.637146 2.909555 -0.914551
-1.820442 2.398588 0.585944
-0.865736 3.009238 -0.774135
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1.273462
0.515697
2.272046
-2.270505
-1.272118
-0.514262
1.820776
0.865847
2.637267

-0.128702
-1.722670
-1.603682
1.604576
0.129473
1.723282
-2.398938
-3.008924
-2.909606

[Br-Cu'(TMEDA)|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

OO OECEZIQOZCICTICDEZITIETEZITZZIOOO0O0O00ZZZZ

2.393025
0.760891
-2.393016
-0.760856
2.967114
-2.799022
-2.967054
-2.187993
2.799066
2.932451
4.016235
2.977000
-3.891921
-2.343414
-4.016199
-2.976847
-2.206563
-2.640171
3.891970
2.343499
2.487754
4.024186
2.684559
-2.932514
-4.024251
-2.487865
-2.684631
-0.636401
-1.236614
-0.965928
0.636463
1.236675
0.965998
0.097414

Y
0.566908
-1.871796
-0.566916
1.871792
-0.772338
-1.440606
0.772345
1.843889
1.440593
1.114462
-0.805031
-0.979413
-1.447489
-1.101615
0.805066
0.979434
1.678125
2.825032
1.447481
1.101589
2.087254
1.231989
0.460752
-1.114436
-1.231924
-2.087243
-0.460722
2.147979
3.023346
1.290324
-2.147993
-3.023365
-1.290347
-2.952556

-2.902382
-2.714939
-2.984376
-2.984887
-2.902827
-2.714554

0.585906
-0.774307
-0.914777

-3463.99511590 a.u.
-3463.505417 a.u.

-3463.579682 a.u.
-4910.32192008 a.u.
-4909.832221 a.u.
-4909.906486 a.u.

zZ

-0.578836
-0.475769
-0.578956
-0.475800
-0.799484
-1.688146
-0.799646
-0.066338
-1.688019
0.681708
-0.471017
-1.873063
-1.815127
-2.623372
-0.471258
-1.873225
1.013982
-0.267341
-1.814955
-2.623260
0.891347
0.613151
1.517397
0.681570
0.612972
0.891242
1.517259
-1.924288
-2.205591
-2.515612
-1.924260
-2.205545
-2.515590
0.284866
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0.613302
0.109898
-0.934198
-0.097421
-0.613309
-0.109949
0.934206
2.188013
2.640205
2.206533
0.000031
-0.000062
0.406145
-0.406079
2.485528
-2.485497

[Cu'(bpy)]”
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

-3.905624
-2.705098
-3.051922
2.952565
3.905627
2.705116
3.051940
-1.843907
-2.825044
-1.678173
0.000008
-0.000005
2.349678
-2.349685
2.468567
-2.468580

Cartesian coordinates
ATOM X

Cu

TOoO@DOo@mao@mo@mo@maoEmoTQ@EmOOoaQzZzzZz

0.000011
-1.587013
1.588046
-1.588127
1.587085
-2.800983
2.800395
2.800938
-2.800356
3.967647
4.943363
2.618282
2.500171
-2.621035
-2.503775
3.874313
4.774048
2.620817
2.503490
-3.967563
-4.943306
-1.504434
-0.500249
3.968739
4.944111
-3.876597
-4.776806

Y

0.000013
-0.934728
-0.945339
0.933921
0.946186
0.523861
0.531271
-0.530170
-0.524959
1.073143
0.738630
2.482494
3.248922
2.451948
3.209322
2.059429
2.490503
-2.481453
-3.247914
-1.060637
-0.730328
1.871745
2.160776
-1.071806
-0.737084
2.033853
2.459799

0.113338
1.347234
-0.048857
0.284855
0.113299
1.347225
-0.048823
-0.066250
-0.267252
1.014075
-0.119284
2.294932
-2.163490
-2.163480
-1.491409
-1.491516

-1187.68036542 a.u.
-1187.333591 a.u.

-1187.407480 a.u.
-2631.30491842 a.u.
-2630.958144 a.u.
-2631.032033 a.u.

zZ

-0.001035
0.945367
-0.934597
-0.946033
0.933939
-0.530382
0.524495
-0.524151
0.530884
1.060327
0.730248
2.452228
3.209458
-2.481458
-3.247873
2.034749
2461029
-2.452019
-3.209337
1.073005
0.738795
-1.895048
-2.188137
-1.059024
-0.728147
-2.057607
-2.488023
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[Br-Cu"'(bpy)]”*

1.504268
0.500056
-1.502175
-0.497627
1.502335
0.497814
-3.874141
-4.773838
3.876416
4.776587
-2.618071
-2.499896
-3.968833
-4.944174

-1.894456
-2.187124
-1.872529
-2.161315
1.895265
2.187716
-2.035217
-2.461390
-2.058118
-2.488999
-2.453009
-3.210363
1.059257
0.728717

®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Cartesian coordinates
ATOM X

Cu
Br

TITTZOOO0QZOOOOO0O0ZOOOOO0O0ZOOOOOZ

0.000415
0.713634
2.017647
2.647218
1.908073
0.560863
0.006182
1.955860
2.718174
4.075965
4.641449
3.842109
2.499008
-1.955927
-2.718291
-4.076026
-4.641418
-3.842045
-2.498995
-0.713880
-2.017865
-2.647492
-1.908432
-0.561249
-0.006508
0.049144
1.040687
-2.383494

Y

-2.953229
0.852760
1.144164
2.067309
2.691612
2.382428
1.454683

-0.430955
0.411542
0.551551

-0.185065

-1.052530

-1.155091
-0.431867
0.411363
0.551217
-0.186326
-1.054556
-1.156899
0.853618
1.144947
2.068895
2.694116
2.385020

1.456418
2.847623
1.177763
3.413266

-1.872312
-2.161679
1.894291
2.186387
1.871586
2.160107
2.059126
2.490385
-2.033514
-2.459068
2481772
3.248069
-1.071393
-0.736249

-3759.13482060 a.u.
-3758.784654 a.u.

-3758.863186 a.u.
-5205.55739230 a.u.
-5205.207226 a.u.
-5205.285758 a.u.

zZ
-0.000043 -0.587018 -0.000340

-0.000946
1.456582
1.314228
2.145407
3.143897
3.285536
2.413345
-0.497412
0.224486
-0.047149
-1.082097
-1.816149
-1.481822
0.496801
-0.224215
0.047756
1.082093
1.815199
1.480594
-1.456166
-1.313379
-2.143617
-3.141601
-3.283678
-2.412436
-4.050414
-2.478431
-3.800503
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-3.698065
-4.696195
-5.698979
-4.246008
-1.829203
-1.041040
-0.049602
2.383089
3.697808
4.696098
5.699054
4.246138
1.829256

2.303696
1.216794
-0.087359
-1.656697
-1.846929
1.176022
2.844317
3410111
2.302192
1.216535
-0.085989
-1.653920
-1.844580

[AN--Br--Cu(TPMA)]|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

TOZTTOOOCOQOD IO T TT 0 ZzZZZ

0.170093
0.920770
-0.951153
1.325669
1.753780
2.219802
1.782758
0.938263
-0.042435
2.458456
1.318844
3.378364
0.693366
-0.018203
2.527907
1.736666
2.922351
3.695936
3.359973
1.927278
2.888917
1.136526
-0.207309
-0.771277
1.272236
1.848316
1.425084
-2.274192
-2.830514

Y
0.017538
1.950484

-0.303966
-1.576123
0.032727
4.387100
2.351542
-2.524721
-2.385429
3.561714
3.972933
-2.746277
2.743215
2.366886
-1.677136
-3.617048
-0.531509
-0.851358
0.260571
1.439463
1.612331
1.691950
-0.584729
-0.724003
-0.800181
-0.627127
-1.847876
-0.166226
0.054908

-2.025425
-0.539519
1.303027
2.620372
1.982083
2.478945
4.052647
3.803542
2.027526
0.540836
-1.302775
-2.621850
-1.984093

-3855.50293737 a.u.
-3855.072592 a.u.

-3855.159404 a.u.
-5301.95836042 a.u.
-5301.528015 a.u.
-5301.614827 a.u.

-498.4846 cm-1

zZ

-0.135830
-0.418842
1.630127
-0.823384
1.360201
-0.653382
0.530701
-1.683903
-2.127297
0.441729
-1.627325
-0.480021
-1.472663
-2.200400
-0.230858
-1.995135
0.678833
1.391536
0.059769
1.731914
2.236218
2.447886
2.713053
3.973599
2.466792
3.387123
2.182422
1.765160
0.860147
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-2.150817
-2.917104
2.977824
-1.652618
-3.985014
3.626439
4.339239
1.385246
3.156361
2.732749
1.103251
-0.142909
-2.615703
-3.993533
-4.635264
-5.103096
-3.966198
-4.047106
-3.322365
-3.846130
-5.047893

—
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-0.585966
-0.304998
-3.729899
-0.006359
-0.110777
-4.573259
-2.805995
-4.360990

3.854426

5.338964
4.584164
-0.943161
-0.695447
-0.189282
-0.079584
-0.065708

0.840169
-1.364414
-1.317504
-2.249342
-1.473092

[MMA--CI--Cu(TPMA)]|*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X

Y

4.112581
2.988563
-1.379950
-1.725210
-2.515431
-1.593342
0.020625
-2.700529
1.219435
-0.743996
-2.495977
4.831053
5.087002
3.039910
-1.252505
-0.186867
-3.040181
-3.338006
-4.153949
-2.729148
-3.777046

-1919.15469417 a.u.
-1918.646938 a.u.

-1918.741378 a.u.
-3362.92976910 a.u.
-3362.422013 a.u.
-3362.516453 a.u.

-844.5997 cm-1

zZ

Cu  -0.496797 -0.096315 0.264164

0.134149

0.098806
-2.304180
-1.879998

0.620880
-0.411854
-2.486680
-1.584257
-0.197995

1.195570
-4.666518

0.921030

1.345229
-3.372220
-3.748216
-3.083562
-3.958791
-2.901356
-1.218487
-1.934323

TOD Tz zzZzZZ

1.858947
-1.558523
-0.264268

0.313333
4.438295

2.293862
-0.834554
-1.144851

3.583691
3.977835
-0.010950
2.678837

2.258418

0.148714
-1.016417

0.847446

0.796296

1.907721

1.277869

1.782711

-0.363264
-1.150103
1.242081
-1.412644
-1.246955
-1.508046
2.439832
2.956011
-1.979610
-0.067553
1.016430
0.340657
1.247224
0.538846
2.989985
-0.774135
-1.438560
-0.561862
-2.293277
-2.958221
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-0.525263
-0.775874
-0.506289
-2.084986
-2.564691
-2.765534
1.267271
1.949750
0.705138
1.608749
-4.857214
3.342061
3.479432
4.523752
2.850348
3.231760
3.733762
3.916222
3.835851
4.132781
5.070305
3.327048
4.215273
-5.858852
-5.510557
-3.852356
-0.661836
0.803445
1.837891
-1.230762
0.940618
2.569533
0.994798
3.418113
4.464482
3.069422
2.836884
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0.719299
-1.750391
-2.610518
-0.994786
-0.904736
-1.567400
-2.208280
-1.993907
-3.298300
-3.091550
-0.599207
-0.565293
-2.003570
-2.203813
-2.245039
-2.660231
-0.214132
-1.027532

1.111202

1.511622

1.065167

1.208433

2.597794
-0.732770

0.322938
-1.481720

3.911414

5.450467

4.610926
-2.739766
-3.978052
-3.592307
-0.460289

0.466480

0.579937

1.442882

0.155755

[PhCh2--Cl--Cu(TPMA)]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates

-2.932628
-2.151137
-3.206359
-2.040913
-3.026583
-1.399739
-1.165603
-0.348237
-3.218118
-2.183717
2.263154
2.554117
2.928482
3.211449
3.789225
2.093282
1.169828
0.283383
0.978458
-0.357859
-0.696235
-1.032882
-0.327356
2.658644
0.421603
3.963190
-2.904482
-1.593262
0.533922
-4.004139
-4.030708
-2.159186
1.922046
3.632197
3.952769
3.293127
4.504491

-1843.71308220 a.u.
-1843.226478 a.u.

-1843.315275 a.u.
-3287.44591892 a.u.
-3286.959315 a.u.
-3287.048112 a.u.

-571.1683 cm-1

ATOM X Y zZ

Cu -0.800749 -0.039895 0.143170
N  -1.519769 1.922500 0.412693
N 0.363087 -0.353422 -1.609018
N -2.071381 -1.587420 0.737797
N -2.342942 0.071201 -1.434996
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-2.777095 4.376022 0.673731
-2.334871 2.369412 -0.555476
-1.761734 -2.553769 1.609601
-0.796308 -2.453419 2.095334
-2.989073 3.590763 -0.456148
-1.923751 3913132 1.668547
-4.155097 -2.665119 0.298761
-1.317171  2.675071 1.499256
-0.643927 2.255965 2.240646
-3.249130 -1.632564 0.094708
-2.619712 -3.612228 1.879120
-3.558767 -0.462812 -0.817589
-4.309460 -0.746928 -1.569309
-3.998784 0.335224 -0.207952
-2.451140 1.489438 -1.783874
-3.381017 1.706995 -2.329586
-1.618605 1.729648 -2.455424
-0.350103 -0.577642 -2.723950
0.251053 -0.688369 -3.970399
-1.842923 -0.757273 -2.534123
-2.379227 -0.558243 -3.473566
-2.031550 -1.804717 -2.270664
1.692863 -0.243347 -1.692673
2.214857 -0.064979 -0.756832
1.636466 -0.576865 -4.058703
2.370718 -0.352424 -2.900995
-3.836254 -3.668936 1.208891
3.157454 -0.068010 2.600092
-4.529729 -4.484015 1.388742
-5.095922 -2.680029 -0.241964
-2.332412 -4.373045 2.595447
-3.651095 3.921501 -1.249998
-3.275405 5.334622 0.775308
-1.733338 4.491795 2.565029
-0.352848 -0.861776 -4.855375
2.131063 -0.661910 -5.020939
3.449694 -0.255837 -2.917400
3.945117 -0.036658 1.411379
4.398836 -1.231409 0.810649
4.250884 1.189034 0.779577
5.145769 -1.197835 -0.357103
4.163505 -2.182502 1.280057
4.995253 1.216697 -0.390146
3.897869 2.115417 1.224188
5.451520 0.025192 -0.959544
5.501995 -2.123829 -0.797867
5.232020 2.167440 -0.857773
6.051876 0.050345 -1.864423
2.956518 0.848848 3.142230
3.032787 -0.997103 3.144685
0.830195 -0.132895 1.701289
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[PhChz--Br--Cu(TPMA)]*
®-B97XD SCF energy: -3954.97452040 a.u.
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®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu
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-0.767433
-1.491778
0.435397
-2.037074
-2.271458
-2.762308
-2.288466
-1.741416
-0.782981
-2.948254
-1.927482
-4.116127
-1.312981
-0.650866
-3.205805
-2.604823
-3.499465
-4.237261
-3.947965
-2.376550
-3.295773
-1.530793
-0.261579
0.355880
-1.755103
-2.282293
-1.942204
1.765707
2.274587
1.741724
2.459440
-3.811892
0.936235
3.452784
-4.509151
-5.049181
-2.328329
-3.594424
-3.265719
-1.756348
-0.235398
2.249113
3.538014
4.181960
4.600636
4.465418
5.295762

Y

-3954.488273 a.u.

-3954.578786 a.u.
-5401.45702190 a.u.
-5400.970774 a.u.
-5401.061287 a.u.

-398.9936 cm-1

zZ

-0.032269 0.185473

1.930346
-0.343495
-1.589209

0.069965

4.381075

2.371422
-2.558174
-2.460272

3.590830

3.924966
-2.663174

2.688668

2.276134
-1.631871
-3.615773
-0.461437
-0.743504

0.337494

1.486465

1.697136

1.725423
-0.575894
-0.687238
-0.762956
-0.570492
-1.809691
-0.226679
-0.044212
-0.567571
-0.335384
-3.669244
-0.127248
-0.075162
-4.483532
-2.675464
-4.378369

3.916395

5.338356

4.507548
-0.867357
-0.652593
-0.233260
-0.042025
-1.235959

1.184957
-1.200417

0.441527
-1.549615
0.761140
-1.411545
0.667181
-0.544843
1.635368
2.135172
-0.463889
1.680547
0.290089
1.528591
2.283573
0.100992
1.889872
-0.814641
-1.579569
-0.212444
-1.771214
-2.336984
-2.426433
-2.673235
-3.911372
-2.500863
-3.446618
-2.233763
-1.616293
-0.673651
-3.981919
-2.815536
1.202725
1.849167
2.709826
1.371120
-0.263974
2.608524
-1.272768
0.754922
2.578322
-4.803489
-4.937473
-2.817241
1.484725
0.856391
0.843909
-0.342691
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4.380545
5.157548
4.138091
5.582817
5.626281
5.378757
6.143996
3.275146
3.344915

esiesianiasfasi@Nasi@an

-2.188425
1.214517
2.111347
0.023817

-2.126460
2.166651
0.050642
0.840920

-1.006857

[STY--Cl--Cu(TPMA)J*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates

ATOM X
Cu  0.874109
1.429848
-0.133602
2.207818
2.519308
2.471986
2.278063
1.903565
0.900547
2.827158
1.584751
4.385989
1.089307
0.396597
3.428874
2.810825
3.720769
4.543050
4.056626
2.555068
3.507712
1.763964
0.673811
0.177499
2.154218
2.753070
2.375046
-1.455973
-2.056008
-1.200566
-2.032556
4.072702
-3.307345
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Y
-0.091898
1.323603
0.760110

-1.662466
0.979090
3.147114
2.276099

-2.963266

-3.189811
3.202778
2.164929

-2.225689
1.268001
0.475877

-1.292957

-3.956702
0.193667
0.436304
0.458400
2.318620
2.830144
2.910007
1.251037
1.925861
0.982185
1.702643

-0.014461
0.915466
0.497135
2.082505
1.568684

-3.579548
-1.735799

1.330492
-0.357163
1.307843
-0.951998
-0.803085
-0.829720
-1.881671
3.262062
3.254311

-1883.02229988 a.u.
-1882.505889 a.u.

-1882.598762 a.u.
-3326.76860960 a.u.
-3326.252199 a.u.
-3326.345072 a.u.

-718.4246 cm-1

zZ

-0.088741
-1.553355
1.588840
0.258775
0.941956
-3.358390
-1.136467
0.187324
-0.160677
-2.013776
-3.783273
1.054939
-2.845330
-3.112646
0.677067
0.532066
0.655984
1.345066
-0.353678
0.353012
0.554504
0.828575
2.541764
3.648839
2.359768
2.936360
2.759945
1.705219
0.901901
3.775219
2.788262
0.976887
-1.518425
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4.804427

5.360746

2.527323

3.519209

2.885618

1.284985

0.856763
-1.615018
-3.109936
-3.936886
-4.479523
-4.000905
-5.076051
-4.448263
-4.586119
-3.576467
-5.132745
-5.509733
-4.631694
-5.610237
-3.301947
-2.992332
-4.310538
-2.627406
-3.108661
-0.849538

-4.327646
-1.896595
-5.000050
3.955484
3.860559
2.084910
2.317962
2.602784
1.670327
-0.699612
-0.929106
0.611143
0.103513
-1.924408
1.640432
0.805457
1.390696
-0.096767
2.638597
2.193029
-3.173649
-3.311219
-3.600208
-3.749632
-1.511507
-1.156479

[STY--Br--Cu(TPMA)]*
®-B97XD SCF energy:
®-B97XD enthalpy:
®-B97XD free energy:

®-B97XD SCF energy in solution:
®-B97XD enthalpy in solution:
®-B97XD free energy in solution:

Imaginary frequency:

Cartesian coordinates
ATOM X

Cu

aoo@moaooaomaoaazzzz

0.846306
1.380898
-0.200752
2.198320
2.448750
2.408987
2.206966
1.920227
0.924730
2.748438
1.543821
4.381802
1.054106
0.376196
3.409478
2.844481

Y
-0.128923
1.289464
0.708912

-1.677374
0.971490
3.124352
2.259541

-2.984820
-3.234479
3.192452
2.124861

-2.190374
1.223084
0.419146

-1.280251

-3.956661

1.263785
1.400639
0.455768
-1.649840
-4.063851
-4.821830
4.399113
4.632761
2.840072
-0.752193
0.529906
-1.275472
1.241647
0.961288
-0.556492
-2.256699
0.704854
2.216974
-0.980870
1.259380
-1.121864
-0.081026
-1.227227
-1.758619
-2.562056
-1.074222

-3994.28349789 a.u.
-3993.767416 a.u.

-3993.862600 a.u.
-5440.77894008 a.u.
-5440.262858 a.u.
-5440.358042 a.u.

-513.8592 cm-1

zZ

-0.105120
-1.576626
1.564968
0.263199
0.927199
-3.378361
-1.155095
0.201458
-0.152140
-2.030147
-3.807945
1.079261
-2.871821
-3.142085
0.686265
0.561824
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3.670421 0.211221 0.653529
4.482054 0.478742 1.345638
4.005655 0.475497 -0.356415
2.464987 2311882 0.336725
3.405098 2.841072 0.549973
1.656244 2.887360 0.801871
0.593690 1.218724 2.519290
0.081368 1.889396 3.621270
2.078563 0.974080 2.344804
2.663944 1.707506 2.918476
2.315158 -0.016825 2.749975
-1.526482 0.839631 1.676474
-2.116701 0.404508 0.874336
-1.299829 2.021666 3.741618
-2.118327 1.487628 2.754372
4.095397 -3.550855 1.011851
-0.951508 -1.277205 -1.157431
-3.591309 -1.772135 -1.590039
4.839350 -4.281950 1.310848
5.347354 -1.838792 1.428523
2.581686 -5.005884 0.493016
3.422526 3.959234 -1.662003
2.817341 3.841966 -4.082648
1.256117 2.035054 -4.849076
0.750600 2.296733 4.372423
-1.726984 2.538323 4.595099
-3.197568 1.569193 2.800888
-4.149414 -0.719288 -0.792229
-4.680480 -0.945307 0.495600
-4.151667 0.604979 -1.286237
-5.208917 0.102194 1.238841
-4.696982 -1.950057 0.905613
-4.668426 1.648143 -0.535977
-3.733549 0.797944 -2.270530
-5.206840 1.401797 0.729771
-5.636633 -0.096195 2.217305
-4.666510 2.656156 -0.939309
-5.632293 2.216157 1.308655
-3.646412 -3.216207 -1.215203
-3.321819 -3.385832 -0.183531
-4.675259 -3.595295 -1.305006
-3.012378 -3.814107 -1.873412
-3.398740 -1.538851 -2.633313

—
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[Me--Br--Cu(TPMA)]*

®-B97XD SCF energy: -3723.97809215 a.u.
®-B97XD enthalpy: -3723.580238 a.u.
®-B97XD free energy: -3723.660789 a.u.
Imaginary frequency: -103.27 cm-1

Cartesian coordinates

ATOM X Y Z

Cu -0.69288 0.21468 -0.03706
N -0.11434 -1.24282 -1.51009
N -0.42606 -0.60151 191372
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-2.27843
-2.35628
0.30045
-0.86308
-2.24927
-1.27519
-0.69085
1.08423
-4.63539
0.83943
1.42016
-3.44924
-3.39111
-3.39139
-4.37937
-3.12747
-1.85849
-2.67901
-1.34038
-1.4839
-1.44742
-2.72335
-3.39295
-3.27281
0.69927
1.53163
-0.27778
0.81471
-4.60538
3.77715
-5.5202
-5.56733
-3.32182
-1.31899
0.4551
1.86652
-2.31663
-0.22235
1.75033
1.192
4.04243
3.95131
3.75446

1.47308
-1.23014
-3.16421
-2.35483

2.81013

3.25246
-3.33652
-2.01629

1.55804
-1.0769
-0.16382

0.85119

3.58598
-0.65618
-1.09939
-0.89387
-2.51981
-3.187
-3.00681

-1.29043
-1.97495
-1.2508
-2.09009
-0.32626
-0.57143
-0.01898
-1.93766
-1.22755

2.94778

1.66994
3.52062

1.0286

4.66544
-4.22176

-3.91632
-1.84226
-2.52829
-2.46466
-1.18244
1.67048

1.98026

2.34379

0.62885

-0.41981
0.08143
-3.4618
-1.53191
-0.34674
-0.16725
-2.50036
-3.42593
-0.78917
-2.43257
-2.34468
-0.64353
-0.49363
-0.77963
-0.58656
-1.81718
-0.40054
-0.70184
0.43368
237217
3.5786
1.50107
1.73917
1.71423
2.63433
2.20841
4.33547
3.85476
-0.71588
-0.03778
-0.8272
-0.95835
-0.42657
-2.49866
-4.22877
-4.15592
3.9195
5.28255
4.39981
-0.16524
-1.02683
0.77492
0.20823
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