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Experimental

Materials and Reagents

Acetonitrile (MeCN) (ACS spectrophotometric grade) was purchased from Sigma-Aldrich Co.
Ltd. [Ds]-Acetone and [Ds]-acetonitrile were purchased from Cambridge Isotope Laboratories,
Inc. Tetra-n-butylammonium fluoride solution (1.0 M in THF) was purchased from J & K
Scientific Ltd. 4,4'-bis(dimethylamino)-benzophenone and 1,7-octadiyne were purchased from
Sigma-Aldrich Chemcial Co. ((4-Bromophenyl)ethynyl)tri-iso-propylsilane! and 1,8-bis(4-
bromophenyl)octa-1,7-diyne* were synthesized and purified according to the procedures
reported previously. All other commercially available reagents were of analytical grade and
were used as received. All solvents were purified by the Innovative Technology, Inc. PureSolv
MD 5 Solvent Purification System before use. All amines were distilled over sodium hydroxide
and stored over sodium hydroxide before use. All reactions were performed under inert and

anhydrous conditions using standard Schlenk techniques unless specified otherwise.

Caution: The synthesis of malachite green derivatives involved the use of potassium cyanide
which is highly toxic and should be handled with great caution. The excess and/or residue
potassium cyanide should be quenched by excess aqueous ammonium iron(Il) sulphate solution.
The formation of a dark blue precipitate, which is the Prussian Blue, would indicate the
complete quenching of potassium cyanide. Also, any acid and/or acidic vapour should be
avoided when performing the reaction in the fumehood, including both the setting up and

working up processes.



Physical Measurements and Instrumentation

"H NMR spectra were recorded on a Bruker AVANCE 300 (300 MHz) or a Bruker AVANCE
500 (500 MHz) NMR spectrometers with chemical shifts relative to tetramethylsilane (MesSi).
Electron impact (EI) mass spectra were recorded on a Thermo Scientific DFS High Resolution
Magnetic Sector mass spectrometer. High-resolution electrospray ionization (ESI) mass spectra
were recorded on a Bruker maXisll high-resolution LC-QTOF mass spectrometer. All
elemental analyses were performed on a Flash EA 1112 elemental analyser by the Institute of
Chemistry at the Chinese Academy of Sciences in Beijing. IR spectra were obtained in the
solution state on a IRAffinity-1 Fourier transform infrared spectrophotometer (4000—500 cm™).
UV-Visible absorption spectra were obtained by using a Varian Cary 50 UV/Vis
spectrophotometer. Photoirradiation was performed using a UVGO 254-nm 12 W UVC LED
lamp. The UV—visible spectral changes upon UV irradiation was monitored by an Agilent Cary
8454 diode array spectrophotometer. Transmission electron microscopy (TEM) experiments
were performed on a Philips CM100 transmission electron microscope. Scanning electron
microscopy (SEM) experiments were performed on a Leo 1530 Field-Emission-Gun scanning
electron microscope. The selected area electron diffraction (SAED) experiments were
performed on a FEI Tecnai G2 20 S-TWIN transmission electron microscope with an
accelerating voltage of 200 kV. All carbon-coated copper grids were pre-treated with a PELCO
easiGlow Glow Discharge Cleaning System. Samples were prepared by dropping a few drops
of sample solution onto the grids and dried by slow evaporation of the solvents. X-Ray
diffraction data were collected on Bruker D8 ADVANCE Powder X-ray Diffractometer in
Bragg-Brentano (6/26) reflection mode with a graphite monochromatized Cu-K,, radiation (4

=1.54178 A) and nickel filter.



Computational Details

Gaussian 09 software package® was adopted for the calculations. Density functional theory
(DFT) with the M06 functional,* which is suggested for investigations of transition metal
thermochemistry and for properly considering non-covalent interactions,*> was used to
optimize the ground state (So) geometries of the model complexes of 1 (1’ and 1”’). 1’ and 1"
were investigated in conjunction with the solvation model density (SMD) continuum method®
using acetonitrile (MeCN) as the solvent. On the basis of the optimized So geometries, time-
dependent DFT (TDDFT)”? calculations at the same level associated with CPCM (MeCN)
were performed to compute the singlet—singlet transitions. Non-Covalent Interactions (NCI)
isosurfaces of the dimers of 1’ and 1”” were obtained with the NCIPLOT code,'®!'" which was
based on the electron density and its gradient, and the results were visualized with the Visual
Molecular Dynamic (VMD) program.!? Vibrational frequencies were subsequently calculated
at the same level of theory for the optimized geometries to verify that each was a minimum
(NIMAG = 0) on the potential energy surface. The Stuttgart effective core potentials (ECPs)
and the associated basis set were used to describe platinum!® with two f-type polarization
functions ({ = 0.70 and 0.14),'* whereas the 6-31G(d,p) basis set was employed to describe all
other atoms.'>~!'” The DFT calculations were performed with a pruned (99,590) grid for
numerical integration.

The TDDFT calculations show that the low-energy absorption band at 453 nm corresponds to
the HOMO—-2—LUMO transition in 1’. The HOMO-2 of 1’ corresponds to the m orbitals
localized on the malachite green (MG) leucocyanide and the d-orbitals of the Pt(II) centre,
while the LUMO of 1’ corresponds to the ©t* orbitals localized on the bzimpy ligand. Therefore,
the low-energy absorption band of 1’ can be assigned as the metal-to-ligand charge transfer
(MLCT)  [dn(Pt)>n*(bzimpy)] and ligand-to-ligand charge transfer (LLCT)
[f(MG)—r*(bzimpy)] transitions. These calculations are in line with the assignments in the

electronic absorption study of 1. On the other hand, the low-energy absorption band at 528 nm



in 1" corresponds to the HOMO—LUMO transition. The HOMO of 1" corresponds to the &
orbitals mainly localized on the ionic form of MG moiety, while the LUMO corresponds to the
n* orbitals localized on the ionic form of MG moiety, and the alkynyl and bzimpy ligands.
Therefore, the low-energy absorption band of 1" can be assigned as the intraligand (IL)
[r(MG)—>n*(MG)] transition, with some mixing of ligand-to-ligand charge transfer (LLCT)
[f(MG)—>r*(bzimpy)] transitions. Due to the failure of obtaining the pure photoionized
product of 1, the results from the computational studies could not be directly compared. The
first ten singlet (Sn) excited states of 1’ and 1" have been computed with the TDDFT/CPCM
(MeCN) method (Tables S2—S3). Selected frontier molecular orbitals of 1’ and 1" as well as
the simulated electronic absorption spectra based on the TDDFT results are summarized in Fig.

S23-S25.



Synthetic Procedures

TIPS—C=C-MG-CN (L1). It was prepared according to a modification of the procedure
reported for the synthesis of 2,2'-bis(4-(dimethylamino)phenyl)-2-(4-(2-
hydroxyethoxy)phenyl)acetonitrile,'® except that ((4-bromophenyl)ethynyl) triisopropylsilane
(1.68 g, 4.99 mmol) was used in place of 2-(4-bromophenoxy)ethanol. Yield: 0.681 g, 1.27
mmol; 25.5 %. 'H NMR (300 MHz, [Ds]-acetone, 298 K, J/ppm): 6 1.15 (s, 21H,
—Si(CH(CH3)2)3), 2.96 (s, 12H, -N—(CH3)2), 6.74 (d, J = 8.7 Hz, 4H, phenyl), 6.99 (d, /= 8.7
Hz, 4H, phenyl), 7.23 (d, J = 8.2 Hz, 2H, phenyl), 7.54 (d, J = 8.2 Hz, 2H, phenyl). HRMS

(Positive ESI): calcd for C3sHasN3Si, m/z 536.3456; found: 536.3453 [M+H]".

Br-CsHs—(C=C—(CH;)4—C=C-MG—CN)-4 (L2). It was prepared according to a modification
of the procedure reported for the synthesis of 2,2'-bis(4-(dimethylamino)phenyl)-2-(4-(2-
hydroxyethoxy)phenyl)acetonitrile,'® except that 1,8-bis(4-bromophenyl)octa-1,7-diyne (2.99
g, 7.18 mmol) was used in place of 2-(4-bromophenoxy)ethanol. Yield: 0.342 g, 0.556 mmol;
7.74 %."H NMR (300 MHz, [Ds]-acetone, 298 K, 6/ppm): 6 1.78 (s, 4H, ~CH>—), 2.50 (s, 4H,
—CHz-), 2.96 (s, 12H, -N—(CH3)z2), 6.73 (d, J = 8.7 Hz, 4H, phenyl), 6.98 (d, J = 8.7 Hz, 4H,
phenyl), 7.18 (d, /= 8.0 Hz, 2H, phenyl), 7.33 (d, J = 8.0 Hz, 2H, phenyl), 7.43 (d, /= 8.0 Hz,
2H, phenyl), 7.51 (d, J = 8.0 Hz, 2H, phenyl). HRMS (Positive EI): calcd for C3sH3sN3Br, m/z

613.2165; found: 613.2097 [M]".

[Pt{bzimpy(C1oH21)2}{C=C-MG-CN}|PFs (1). To a stirred solution of
[Pt{bzimpy(CioH21)2}CI|PFs (150 mg, 0.155 mmol) and TIPS—-C=C-MG-CN (L1) (100 mg,
0.187 mmol) in dichloromethane (20 mL) was added a catalytic amount of copper(I) iodide (10
mg) and triethylamine (2 mL) at 0 °C. Subsequently, tetra-n-butylammonium fluoride (2 mL,
excess) in THF solution was added slowly. The reaction was allowed to stir overnight. After

removal of solvent, the crude product was purified by slow diffusion of diethyl ether vapor into



the concentrated dichloromethane solution to give the products of complex 1 as an orange solid.
Yield: 85.1 mg, 0.0650 mmol; 41.9 %. 'H NMR (500 MHz, [Ds]-acetone, 298 K, 6/ppm): &
0.84 (t, J = 7.0 Hz, 6H, —CH3), 1.23-1.28 (m, 24H, —CH>2-), 1.32-1.35 (m, 4H, —CHz-),
1.48-1.51 (m, 4H, —CH2-), 3.00 (s, 12H, -N—(CH3)2), 4.81-4.85 (m, 4H, -N—-CH2-), 6.82 (d,
J = 8.8 Hz, 4H, phenyl), 7.10 (d, J = 8.8 Hz, 4H, phenyl), 7.33 (d, J = 8.5 Hz, 2H,
benzimidazolyl), 7.59—-7.63 (m, 4H, phenyl and benzimidazolyl), 7.69 (t, J = 7.5 Hz, 2H,
benzimidazolyl), 7.77 (d, J = 8.5 Hz, 2H, phenyl), 8.53-8.59 (m, 3H, pyridine), 8.62 (d, /= 8.5
Hz, 2H, benzimidazolyl). HRMS (Positive ESI): calcd for CesH77NsPt, m/z 1165.5933; found:
1165.5923 [M-PFs]". Elemental analysis calcd (%) for CesH77FsNgPPt+0.5CH2Cl2: C, 58.15;

H, 5.81; N, 8.28; found: C, 58.37; H, 5.85; N, 8.59.

[Pt{bzimpy(C10H21)2}{C=C—CcHs—(C=C—(CH2)s—C=C-MG-CN)-4}|PFs (2). To a
degassed solution of Br—C¢H4—(C=C—(CH2)a—C=C-MG-CN)-4 (L2) (0.341 g, 0.554 mmol)
in diisopropylamine (15 mL) was added [Pd(PPh3)2Cl2] (100 mg, 0.142 mmol), copper(])
iodide (100 mg, 0.523 mmol) and (triisopropylsilyl)acetylene (2.10 mL, 9.36 mmol). The
reactions mixture was allowed to reflux for 2 hours. After cooling to room temperature, the
reaction mixture was filtered and the solvent was removed in vacuo. To the stirred solution of
this crude product in dichloromethane (20 mL) was added [Pt{bzimpy(C10Hz21)2}CI]PF¢ (150
mg, 0.155 mmol), a catalytic amount of copper(I) iodide (10 mg) and triethylamine (2 mL) at
0 °C. Subsequently, tetra-n-butylammonium fluoride (2 mL, excess) in THF solution was added
slowly. The reaction was allowed to stir overnight. After removal of solvent, the crude product
was purified by slow diffusion of diethyl ether vapor into the concentrated dichloromethane
solution to give the products of complex 2 as an orange solid. Yield: 38.3 mg, 0.0257 mmol;
16.6 %. '"H NMR (500 MHz, [Ds]-acetone, 298 K, 6/ppm): 6 0.85 (t, J = 7.0 Hz, 6H, —CH3),
1.24-1.30 (m, 24H, —CH>-), 1.43-1.49 (m, 4H, —CH2-), 1.86—-1.87 (m, 4H, —CH>x-),

1.97-2.01 (m, 4H, —~CHz-), 2.58-2.61 (m, 4H, ~CHz-), 2.93 (s, 12H, -N—(CHs)2), 4.69—4.71



(m, 4H, -N-CH2-), 6.72 (d, J = 8.5 Hz, 4H, phenyl), 6.98 (d, /= 8.5 Hz, 4H, phenyl), 7.21 (d,
J = 8.0 Hz, 2H, phenyl), 7.43-7.51 (m, 6H, phenyl), 7.54 (t, /= 7.5 Hz, 2H, benzimidazolyl),
7.60 (t, J= 7.5 Hz, 2H, benzimidazolyl), 7.65 (d, J = 8.0 Hz, 2H, benzimidazolyl), 8.40-8.44
(m, 4H, benzimidazolyl and pyridine), 8.53 (t, /= 8.0 Hz, 1H, pyridine). HRMS (Positive ESI):
calcd for C79HsoNsPt, m/z 1345.6875; found: 1345.6849 [M—PFs]". Elemental analysis calcd

(%) for C79HsoFeNsPPt: C, 63.65; H, 6.02; N, 7.52; found: C, 63.23; H, 6.00; N, 7.51.
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Fig. S1 Electronic absorption spectra of 1 and 2 in MeCN solutions at 298 K.

Table S1 Photophysical data of 1 and 2 in MeCN at 298 K

Complex Absorption

Amax / nm (gmax / dm* mol ' cm™)

1 275 (105000), 330sh (36300), 354 (35200), 370sh (31300), 452 (5670)

2 274 (83400), 305 (61300), 350 (32100), 454 (5720)

10



Apparent Absorbance

Fig. S2  Concentration-dependent UV—visible absorption spectra of 1 in MeCN in the
concentration range of 9.15 x 107 to 1.30 x 107> M. Inset: Plot of apparent absorbance against
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Fig. S4 UV-Visible spectral changes of 2 in MeCN upon photo-irradiation at 254 nm ([2] =

8.73 x 107° M). Spectra were taken at time intervals of 10 s. Inset shows the colour change of

the solution.
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Fig. S5 UV-Visible absorption spectral traces of L1 in MeCN solution at 298 K upon photo-
irradiation at 254 nm ([LL1] = 2.23 x 10~ M). Spectra were taken at time intervals of 60 s.
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Fig. S6 UV-Visible absorption spectral traces of L2 in MeCN solution at 298 K upon photo-
irradiation at 254 nm ([L2] = 2.58 x 10~> M). Spectra were taken at time intervals of 10 s.
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Fig. S7 Electronic absorption spectra of 1 in MeCN before and after standing the photo-

irradiated solution for 48 hours in the dark at ambient conditions.
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Fig. S8 Electronic absorption spectra of 2 in MeCN before and after standing the photo-

irradiated solution for 48 hours in the dark at ambient conditions.
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Fig. S9 FT-IR spectra of 2 before and after photo-irradiation at 254 nm for 2 min.
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Fig. S10 (a) MALDI mass spectra of 1 before and after UV irradiation at 254 nm. (b)
Expanded ion cluster of 1 corresponding to [M—PFs]", and (c¢) its simulated isotopic pattern. (d)
Expanded ion cluster of 1 corresponding to [M—CN-PFs]", and (e) its simulated isotopic

pattern.
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Fig. S11 (a) MALDI mass spectra of 2 before and after UV irradiation at 254 nm. (b)

Expanded ion cluster of 2 corresponding to [M—PFs]", and (c¢) its simulated isotopic pattern. (d)

Expanded ion cluster of 2 corresponding to [M—CN—PFs]", and (e) its simulated isotopic

pattern.
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Fig. S12 'H NMR spectra of 1 before and after photo-irradiation at 254 nm in [D3]-MeCN at
298 K ([1] =ca. 1 x 107*M).
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Fig. S13 TEM images of the aggregates prepared from a MeCN solution of 1 (a) before and
(b) after UV irradiation ([1] = ca. 1 x 10~ M).

Fig. S14 TEM image of the aggregates prepared from a MeCN solution of 2 before UV
irradiation ([2] = ca. 1 x 107> M).
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Fig. S15 SEM image of the aggregates prepared from a MeCN solution of 1 after UV
irradiation ([1] = ca. 1 x 107> M).

~
Fig. S16 Electron micrographs of the aggregates prepared from a MeCN solution of 2 after

UV irradiation. (a) TEM image and (b) the corresponding SAED experiment of the worm-like
aggregates ([2] = ca. 1 x 1073 M).
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Fig. S17 SEM image of the aggregates prepared from a MeCN solution of 2 after UV
irradiation ([2] = ca. 1 x 107> M).
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Fig. S18 XRD patterns of 1 in cast film prepared from MeCN solution before and after UV
irradiation ([1] = ca. 1 x 10> M) with the d spacings (in A).
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Fig. S19 (a) 2D NOESY and (b) 2D COSY NMR spectra of 1 in [D3]-MeCN solution before
UV irradiation at 298 K ([1] = ca. 1 x 107> M).
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(b)

Fig. S21 Ground-state geometry of the dimer of (a) 1’ and (b) 1" optimized at the M06 level.

All hydrogen atoms were omitted for clarity.
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Substituted bzimpy Pt  Alkyne with MG-CN  Alkyne with MG

Fig. S22 A cartoon representation showing the proposed conformational changes of the

malachite green-based alkynylplatinum(II) bzimpy complexes upon UV irradiation.
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HOMO-2 HOMO-5

Fig. S23  Spatial plots (isovalue = 0.03) of selected frontier molecular orbitals of 1’ obtained
from the PBEO/CPCM (toluene) calculation.
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Fig. S24 Spatial plots (isovalue = 0.03) of selected frontier molecular orbitals of 1" obtained
from the PBEO/CPCM (toluene) calculation.
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Fig. S25 Simulated electronic absorption spectra of 1’ and 1" in toluene. The height of the

vertical straight lines are calculated oscillator strengths of the corresponding vertical transitions.
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Table S2 The first ten singlet (Sn) excited states of 1’ computed by TDDFT/CPCM (MeCN)

at the optimized ground state geometries

Sn  Excitation? Vertical excitation fe Characterd
(Coefficient)P wavelength / nm

S1 H—L (0.70) 530 0.017 LLCT

Sz H-1-L (0.71) 505 0.001 LLCT

Sz H-2—L (0.69) 453 0.180 LLCT/MLCT

Ss  H—L+1(0.70) 441 0.000 LLCT

Ss H-3—L (0.69) 439 0.007 LLCT/MLCT

Se H-1—-L+1(0.71) 424 0.000 LLCT

S7 H-4—L (0.70) 393 0.012 LLCT/MLCT

Ss  H-2—L+1(0.70) 386 0.012 LLCT/MLCT

Se  H-5—L (0.70) 352 0.455 ILCT/IL

S0 H-11-L (0.70) 350 0.005 MLCT

2The orbitals involved in the excitation (H = HOMO and L = LUMO).

b The coefficients in the configuration interaction (CI) expansion that are less than 0.3 are
not listed.

¢ Oscillator strengths.

d Character of the transition.
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Table S3  The first ten singlet (Sn) excited states of 1" computed by TDDFT/CPCM (MeCN)

at the optimized ground state geometries

Sn Excitation? Vertical excitation fe Characterd
(Coefficient)P wavelength / nm

Si: H—L (0.70) 528 0.788 IL/LLCT

Sz H-1-L (0.69) 485 1.039 MLCT/LLCT

Ss  H—-L+1(0.70) 464 0.139 LLCT

Ss  H-2—L+1(0.52) 443 0.008 IL/MLCT
H-2—L (-0.47) LLCT/MLCT

S5 H-1-L+1(0.67) 426 0.081 LLCT/MLCT

Se H—-L+2(0.71) 399 0.000 LLCT

S7 H-4—L (0.58) 397 0.001 MLCT

Ss  H-2—-L (0.48) 380 0.001 MLCT/LLCT
H-2—L+1 (0.42) IL/ILCT

Se H-1-L+2(0.62) 380 0.012 LLCT/MLCT

Sio  H-3—L (0.52) 364 0.009 IL/MLCT
H-4—L (0.43) MLCT

aThe orbitals involved in the excitation (H = HOMO and L = LUMO).

b The coefficients in the configuration interaction (CI) expansion that are less than 0.3 are not
listed.

¢ Oscillator strengths.

4 Character of the transition.
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Table S4 Cartesian coordinates of the ground-state geometry of 1’ optimized at the PBEO

level.

1 C -7.49985 1.478605 0.681355 50 C 2.909542 -1.31356 -1.47576
2 C -8.2735 0.335554 0.494847 51 H 0.893003 -2.00787 -1.7228

3 C -7.69459 -0.88799 0.167696 52 C 3.192355 0.702006 -0.19313
4 C -6.31051 -0.94144 0.028874 53 H 1.396192 1.58184 0.589825
5 C -6.12036 1.367178 0.531143 54 C 3.752584 -0.33646 -0.93771
6 H -7.96808 2.419823 0.934842 55 H 3.329011 -2.13609 -2.0491

7 H -9.35041 0.399894 0.607864 56 H 3.833195 1.464838 0.23689

8 H -8.31057 -1.7656 0.027522 57 C 5.276505 -0.4551 -1.09911
9 C -5.07187 2377219 0.661055 58 C 5.84827 -1.50251 -0.13443
10 C -3.01592 3.126592 0.61023 59 C 7.089441 -2.09535 -0.38352
11 C -3.87048 4.199175 0.939778 60 C 5.196662 -1.83887 1.051857
12 C -1.63407 3.308895 0.497773 61 C 7.659382 -2.99185 0.506439
13 C -3.37751 5.484647 1.17323 62 H 7.629119 -1.85815 -1.29746
14 C -1.14929 4.583777 0.729099 63 C 5.754884 -2.73013 1.958947
15 H -0.98851 2.477569 0.237885 64 H  4.229463 -1.40305 1.28272

16 C -2.00704 5.652777 1.062567 65 C 7.011314 -3.32662 1.717528
17 H -4.02941 6.313471 1.426698 66 H 8.615949 -3.43537 0.255853
18 H -0.08226 4.769038 0.651815 67 C 5.968235 0.906486 -0.94341
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Table S5 Cartesian coordinates of the ground-state geometry of 1" optimized at the PBEO

level.

1 C 7.543881 1.196489 0.209122 49 C -1.79901 1.065015 0.578736
2 C 8.224492 -6.3E-05 -0.00044 50 C -3.18211 -1.06774 -0.56818
3 C 7.543803 -1.19661 -0.20982 51 H -1.25549 -1.88319 -1.04061
4 C 6.15213 -1.16883 -0.19879 52 C -3.1821 1.067894 0.568763
5 C 6.152201 1.168733 0.1985 53 H -1.25546 1.88326 1.04126

6 H 8.092033 2.113655 0.374221 54 C -3.90254 0.000094 0.000277
7 H 9.309312 -7.2E-05 -0.0006 55 H -3.72123 -1.88585 -1.03554
8 H 8.091886 -2.11378 -0.37511 56 H -3.72117 1.886061 1.03607

9 C 5.184296 2.249866 0.379088 57 C -5.36456 0.00008 0.000128
10 C 3.181053 3.120875 0.527907 58 C -6.06146 -1.22186 0.240832
11 C 4.127199 4.151881 0.703739 59 C -7.34917 -1.4693 -0.30747
12 C 1.808124 3.38312 0.569835 60 C -5.49376 -2.25691 1.032206
13 C 3.738359 5.474047 0.928896 61 C -8.02021 -2.64376 -0.08481
14 C 1.42649 4.694079 0.792707 62 H -7.78861 -0.73424 -0.97428
15 H 1.089042 2.583802 0.43123 63 C -6.16451 -3.42412 1.289845
16 C 2.376244 5.721671 0.969813 64 H -4.52401 -2.09881 1.493373
17 H 4460767 6.271449 1.064597 65 C -7.45702 -3.66145 0.738202
18 H 0.369742 4.940425 0.832265 66 H -8.97852 -2.80143 -0.56468
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Table S6 Cartesian coordinates of the ground-state geometry of dimer of 1’ optimized at the

PBEO level.

1 C 4241716 1.612316 -2.02352 98 C 7.10069 0.353357 1.015293
2 C 4.944502 0.412272 -1.95403 99 H  7.061847 2.491496 0.736087
3 C 4.286218 -0.80329 -1.79203 100 H  6.795456 -1.74746 1.398579
4 C 2.895766 -0.79201 -1.70888 101 C 8.55088 0.165354 0.539866
5 C 2.853792 1.566989 -1.93303 102 C 8.464311 -0.19578 -0.9505

6 H 4.768621 2.548021 -2.15218 103 C 8.62611 0.754268 -1.95797
7 H 6.02603 0.425868 -2.02595 104 C 8.06121 -1.47978 -1.33085
8 H 4.851972 -1.72342 -1.744 105 C 8.390173 0.447883 -3.29348
9 C 1.868278 2.643247 -2.01824 106 H 8925464 1.768794 -1.70815
10 C -0.1505 3.487522 -2.1013 107 C 7.820595 -1.80298 -2.65657
11 C 0.776521 4.543146 -2.22774 108 H 7923477 -2.25001 -0.57793
12 C -1.52797 3.725511 -2.12638 109 C 7.978145 -0.8439 -3.6838

13 C 0.363015 5.866198 -2.39006 110 H 8518934 1.229977 -4.03219
14 C -1.93459 5.039425 -2.28551 111 C 9.34305 -0.84704 1.37727

15 H -2.22976 2.904612 -2.03235 112 C 9.142407 -0.94448 2.757075
16 C -1.00401 6.091003 -2.41605 113 C 10.37626 -1.60177 0.818313
17 H 1.071155 6.681816 -2.48603 114 C 9.908076 -1.78969 3.544984
18 H -2.99569 5.268017 -2.3141 115 H 8371962 -0.34524 3.23456

19 H -1.36851 7.106177 -2.53875 116 C 11.15337 -2.45278 1.590317
20 C 1.946451 -1.89856 -1.59115 117 H 10.58636 -1.52594 -0.24451
21 C -0.04404 -2.81056 -1.5522 118 C 10.9298 -2.58619 2.979169
22 C 0.915794 -3.84324 -1.51853 119 H  9.710441 -1.8251 4.609866
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Table S7 Cartesian coordinates of the ground-state geometry of dimer of 1"

the PBEO level.
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