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Materials | Methods | Synthesis of bi(anthracene-9,10-dimethylene)

Materials:

All organic solvents employed in the synthesis of this molecule were of reagent grade, while
spectroscopic grade solvents were used in their as-received form. Paraformaldehyde [CH2O],
(>90%), Anthracene (97%), Glacial Acetic Acid, and Sodium lodide (99%) were procured from
TCI America and used as received. HCI gas was generated by adding concentrated H>SO4 to NaCl.

Methods:

Proton and carbon nuclear magnetic resonance (‘H and '*C NMR) spectra were acquired at a
temperature of 298 K using a JEOL spectrometer operating at 400 MHz. Proton chemical shifts
were reported in parts per million (ppm, 8) with DMSO-d6 serving as the reference at & 2.50 ppm.
J values were expressed in hertz (Hz). Carbon chemical shifts were also reported in ppm (8) with
DMSO-d6 serving as the reference at 6 39.52 ppm. Complete proton decoupling was applied
during 3C NMR experiments which was collected at 101 MHz. A 25% (v/v) mixture of DMSO-
d6 in CCly was employed instead of pure DMSO-d6 to enhance solubility of the analyte and
prevent the solution from freezing. Abbreviations were used to describe peak splitting patterns: s
= singlet, d = doublet, dd = doublet of doublet, ddd = doublet of doublet of doublet, dt = doublet
of triplets, tt = triplet of triplets, m = multiplet. Melting points (uncorrected) were determined using
a 1101D Mel-Temp digital melting point apparatus.

Synthesis:
Bi(anthracene-9,10-dimethylene)
< D
D
"
< D
P
S

The following reaction schemes (Scheme S1 & Scheme S2) were adopted:

Cl
S: Acetic Acid

R: HCI (g)
+ [CH0], —=219) o
DGR LY =000

24 hr (34%)

Cl
Scheme S1. Synthesis of 9,10-bis(chloromethyl)anthracene.

In a 150 ml flat-bottom flask, 30 ml of glacial acetic acid and paraformaldehyde (4.0 g, 0.13 mol)
were added. The mixture was cooled over an ice/water bath and dry HCI was bubbled through until
the paraformaldehyde dissolved. Anthracene (4.0 g, 0.022 mol) were added and stirred while
allowing the reaction mixture to slowly warm to room temperature. The reaction mixture was
stirred overnight (~ 24 hours) at 60 °C until the white anthracene was replaced with the
orange/yellow product. The reaction mixture was cooled over ice/water and suction filtered. The
crude product was recrystallized from toluene to obtain yellow-orange needle-like crystals (2.11
grams) with a 34% yield and a melting point of 228-232 °C.
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'"H NMR (400 MHz, DMSO-Ds) 6 8.51 (dd, J = 6.8, 3.2 Hz, 4H), 7.72 (dd, J = 6.9, 3.1 Hz, 4H),
5.87 (s, 4H) (Figure S1)

BC NMR (101 MHz, DMSO-D6) & 130.68, 129.23, 126.76, 124.73 (Figure S2)

Cl
S: Acetone D
R: Nal S~
—>
Reflux, 24 hr < >
(22%) >

Cl

Scheme S2. Synthesis of bi(anthracene-9,10-dimethylene).

The following synthesis was accomplished following the method described by Golden!!! with
slight modification. A recrystallized sample of 9,10-bis(chloromethyl)anthracene (0.8g, 0.0029
mol) was gently mixed with Nal (1 g, 0.0066 mol). Into a 100 ml flat-bottom flask, excess Nal
(2.5 g, 0.017 mol) was dissolved in 50 mL of dry acetone. The solution was refluxed gently under
an atmosphere of argon gas. The 9,10-bis(chloromethyl)anthracene/Nal powder mixture was
slowly added over a period of three hours. The reaction mixture was later allowed to reflux
overnight under a blanket of argon gas for 24 hours. The crude product was filtered while the
solution was hot. The residue was suspended in water and stirred to dissolve the Nal before suction
filtration and washing with acetone. The crude product was recrystallized twice from chloroform
to obtain small orange crystals (0.33 grams) with a 22% yield. Further recrystallization was
performed to ensure a pure product for spectroscopic measurements.

"H NMR (400 MHz, DMSO-D6) 6 7.68 (dd, J = 6.7, 3.2 Hz, 8H), 6.84 (dd, ] = 6.7, 3.2 Hz, 8H),
4.14 (s, 8H). (Figure S3)

13C NMR (101 MHz, DMSO-D6) & 130.83, 130.39, 124.01, 123.44, 28.16. (Figure S4)
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Figure S1. 'H NMR of 9,10-bis(chloromethyl)anthracene in 25% DMSO-d6/ 75% CCls (v/v).
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Figure S2. ’C NMR of 9,10-bis(chloromethyl)anthracene in 25% DMSO-d6/ 75% CCls (v/v).
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Figure S3. 'H NMR of bi(anthracene-9,10-dimethylene) in 25% DMSO-d6/ 75% CCls (v/v).

13039

TP | Y

T T T T T T T T T T T T T T T T T T T T T T T
131.0 130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0 125.5 125.0 1245 124.0 123.5 123.0 122.5 295 29.0 285 28.0 27.
1 (ppm)

Figure S4. ’C NMR of bi(anthracene-9,10-dimethylene) in 25% DMSO-d6/ 75% CCls (v/v).
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Materials | Methods | Synthesis of (-H)mono-benzoannulated
[2.2](9,10)anthracenophane and (-OEt)mono-benzoannulated
[2.2](9,10)anthracenophane

Materials:

All experiments with moisture- or air-sensitive compounds were performed in anhydrous solvents
under nitrogen atmosphere in well-dried glassware. Dried solvents (THF and dichloromethane)
were purchased from KANTO CHEMICAL.

Methods:

'"H NMR and '3C NMR spectra were recorded on JEOL lambda-500 spectrometer. Column
chromatography was performed with silica gel [Silica gel 60N (KANTO CHEMICAL)]. Melting
points were measured by using Biichi M-565. Positive APCI-MS spectra were recorded on an
Advion expression CMS-L spectrometer and a Bruker micrOTOF II spectrometer.

Synthesis:
(-H)mono-benzoannulated [2.2](9,10)anthracenophane
< D
S H
< D
S & H
S

(-H)mono-benzoannulated [2.2](9,10)anthracenophane was synthesized from 9-bromo-10-
hydroxymethylanthracene as previously described.?!

(-OEt)mono-benzoannulated [2.2](9,10)anthracenophane

The following reaction schemes (Scheme S3-S5) were adopted:
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Br
4

EtO OEt

Scheme S3. Synthesis of compound 5.

To a solution of compound 421 (7.20 g, 17.9 mmol) in THF (30 ml), n-BuLi (1.6 M hexane solution,
12.5 ml, 20.0 mmol) was added at =78 °C. After stirring for 1 h at same temperature, a suspension
of zinc chloride (3.40 g, 25.0 mmol) in THF (20 ml) was added and stirred at —50 °C. After stirring
for additional 1 h, a suspension of 1,2-diethoxy-4,5-diiodobenzenel®! (3.34 g, 7.99 mmol) and
Pd>1>(P'Bus)z (70 mg, 0.08 mmol) in toluene (25 ml) was added and heated up to 70 °C for 18 h.
The reaction was quenched by water. Organic layer was extracted with dichloromethane and
washed with brine. After removal of the solvent in vacuo, the crude material was subjected to
column chromatography on silica gel (hexane:dichloromethane = 2:1) to afford the compound 5
(5.19 g, 6.42 mmol, 80%) as yellow solid. MP: 94-95 °C. MS (APCI): m/z 807.1 [(M+H)"].

"H NMR (500 MHz, CDCls) & 8.03 (d, J = 8.8 Hz, 4H, aromatic proton), 7.96 (d, J = 8.8 Hz, 4H,
aromatic proton), 7.22 (s, 2H, aromatic proton), 7.20 (dd, J = 6.5 Hz, J = 1.0 Hz, 4H, aromatic
proton), 7.02 (dd, J = 6.5 Hz, J = 1.0 Hz, 4H, aromatic proton), 5.32 (s, 4H, -SiIOCH>- proton),
4.22 (q,J ="7.0 Hz, 4H, -OCH>CHj3 proton), 1.53 (t, J = 7.0 Hz, 6H, -OCH:>CHj> proton), 0.77 (s,
18H, -CCH; proton), —0.25 (s, 12H, Si-CH; proton). (Figure S5)

3C NMR (125 MHz, CDCl3) § 147.69, 136.65, 132.17, 130.75, 129.83, 129.41, 128.34, 124.82,
124.00, 123.63, 117.75, 64.57, 57.88, 25.83, 18.22, 14.89 —5.20. (Figure S6)

HR-MS (APCI) Calcd. for Cs2He204Si2 [M*]: m/z 806.4181, Found: 806.4187.
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Scheme S4. Synthesis of compound 6.

To a solution of 5 (3.63 g, 4.50 mmol) in dichloromethane (50 ml) was added HBr (30% acetic
acid solution, 2.6 ml) at room temperature. After stirring for 12 h, the reaction was quenched by
water. Organic layer was extracted with dichloromethane and washed with brine. After removal of
the solvent in vacuo, the crude material was washed with diethyl ether to afford the compound 6
(2.81 g, 3.99 mmol, 89%) as yellow solid. Due to its instability, compound 6 was used without
silica gel column purification.; MP: 220 °C (dec.). MS (APCI): m/z 625.6 [(M—Br)*].

"H NMR (500 MHz, CD,Cl,) & 8.04 (d, J = 9.0 Hz, 4H, aromatic proton), 7.96 (d, /= 9.0 Hz, 4H,
aromatic proton), 7.36 (dd, J = 6.5 Hz, J = 1.0 Hz, 4H, aromatic proton), 7.22 (s, 2H, aromatic
proton), 7.13 (dd, /= 6.5 Hz, J = 1.0 Hz, 4H, aromatic proton), 5.24 (s, 4H, -CHBr proton), 4.19
(q, /= 7.0 Hz, 4H, -OCH>CH3 proton), 1.50 (t, /= 7.0 Hz, 6H, -OCH>CHj5 proton). (Figure S7)

3C NMR (125 MHz, CD>Cl,) & 148.49, 138.61, 131.73, 130.41, 129.12, 129.05, 127.63, 126.29,
124.75, 123.29, 117.85, 64.96, 27.92, 15.07. (Figure S8)

HR-MS (APCI) Calcd. for C4H3:Br202 [(M+H)*]: m/z 708.0825, Found: 708.0825.
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Scheme S5. Synthesis of compound 3.

Bis(cyclooctadiene)nickel(0) (1.60 g, 5.80 mmol), cyclooctadiene (0.900 ml, 7.30 mmol), and
2,2’-bipyridine (1.14 g, 7.30 mmol) were dissolved in THF (140 ml) and stirred for 1h at 60 °C
under absence of light for activation of nickel catalyst. After the activation, this reaction mixture
was cooled at —15 °C and a solution of 6 (2.11 g, 3.00 mmol) in THF (70 ml) was added. After
stirred for 18 h at —15 °C, the reaction was quenched by 2M hydrochloric acid. The organic layer
was extracted with dichloromethane, washed with brine, and dried over MgSQO4. After removing
organic solvent in vacuo, the crude material was subjected to column chromatography on silica gel
(hexane : toluene = 1 : 4 to toluene only ) to afford the compound 3 (1.19 g, 2.19 mmol, 30%) as
a red solid. MP: >300 °C. MS (APCI): m/z 545.7 [(M+H)"].

"H NMR (500 MHz, CDCls) & 8.00 (d, J = 9.0 Hz, 4H, aromatic proton), 7.90 (d, J = 9.0 Hz, 4H,
aromatic proton), 7.20 (s, 2H, aromatic proton), 7.18 (dd, J = 6.5 Hz, J = 1.0 Hz, 4H, aromatic
proton), 7.04 (dd, J= 6.5 Hz, J= 1.0 Hz, 4H, aromatic proton), 4.21 (q, /= 7.0 Hz, 4H, -OCH>CHj3
proton), 2.74 (s, 4H, -CH>-proton), 1.52 (t, J= 7.0 Hz, 6H, -OCH,CH3 proton). (Figure S9)

3C NMR (125 MHz, CDCl3) § 147.60, 134.38, 132.50, 129.78, 129.34, 129.21, 128.54, 124.30,
124.08, 123.58, 118.04, 64.52, 14.90, 13.86. (Figure S10)

HR-MS (APCI) Caled. for C40H3202 [M']: m/z 544.2397, Found: 544.2400.
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Figure S6. 3°C NMR of 5 in CD,Cl.
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Figure S8. 3C NMR of 6 in CD,Cl..
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Steady-state UV/Vis Absorption Spectra Measurements:
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Figure S11. Normalized steady-state absorption spectra measurements of bi(anthracene-9,10-
dimethylene) in chloroform after it had undergone (a) one and (b) two purification steps. The decay
in absorbance during continuous photolysis at 365 nm (14 mW/cm?) is shown. Note how an
anthracene-like peak remains after extended photolysis and how the amplitude of that peak is
proportional to the level of purification.

Single-Crystal X-Ray Structural Determination Measurements:

Crystal data for (-OEt)mono-benzoannulated [2.2](9,10)anthracenophane:

CCDC 2387424. C40H3202, MW = 544.65, orthorhombic, space group P 212:2; (no. 19), a =
9.1458(10), b= 11.4764(14), ¢ = 26.799(3) A, a = 90°, B = 90°, y = 90°, V = 2812.8(6) A3, Z = 4,
D = 1.286 g/cm®, T = 113 K, Data collection with MoKa radiation (multi-layer mirror
monochromated). 15254 measured reflections, 6294 unique reflections; structure solution by direct
methods (Shelxs), refinement by full-matrix least squares on F with anisotropic temperature factors
for the non-H atoms. Final R1 = 0.0517, wR2 = 0.1013, GOF = 0.990.

Figure S12. X-ray crystallographic structures of (a) bi(anthracene-9,10-dimethylene), (b)
(-H)mono-benzoannulated [2.2](9,10)anthracenophane, and (c) (-OEt)mono-benzoannulated
[2.2](9,10)anthracenophane, all showing that the central anthracene ring is within the 4.1 A
distance required for [4+4] photodimerization to proceed. Crystallographic information was taken
from the following CCDC deposition numbers: (a) 1103119, (b) 1969048, and (c) 2387424.

Supporting Information - 14



Steady-state UV/Vis Absorption Spectra Measurements:

a b
(@) 025 — (b) 015
l —— 10 min
——23 min
,\.0'20 i 47 min —_
> —— 68 min >
s ——90 min © 0101
®0'15_ —— 106 min o)
e = 2
© - ©
Loio. &)| £
D - @ 0.05 1
Ke) Ke)
< <
0.05
OOO T T T T T Ooo T T T T T
350 400 450 500 550 600 325 350 375 400 425 450 475
Wavelength (nm) Wavelength (nm)

Figure S13. (a) Steady-state absorption spectra measurements of bi(anthracene-9,10-dimethylene)
in toluene after heating at 90 °C for an extended period of time, showing heat-induced degradation
of the molecule. (b) Absorption measurements tracking the recovery of the degraded product under
ambient conditions over the course of a month, revealing that this process is irreversible.
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Figure S14. (a) Steady-state absorption spectra measurements of (-H)mono-benzoannulated
[2.2](9,10)anthracenophane after numerous cycles of repeated photolysis at 365 nm followed by
incubation at 100 °C for five minutes to regenerate the monomer pair. (b) Amax tracked as a function
of cycle number, showing that no degradation of the molecule occurs over one hundred cycles.
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Figure S15. Normalized steady-state absorption spectra of (a) (-H)mono-benzoannulated
[2.2](9,10)anthracenophane in chloroform showing the decay in absorbance during continuous
photolysis at 532 nm (14 mW/cm?) and (b) (-OEt)mono-benzoannulated
[2.2](9,10)anthracenophane in chloroform showing the decay in absorbance during continuous
photolysis at 365 nm (14 mW/cm?).

Table S1. Estimated photodimerization quantum yields of (-H)mono-benzoannulated
[2.2](9,10)anthracenophane (2) and (-OEt)mono-benzoannulated [2.2](9,10)anthracenophane (3)
calculated from the kinetic dimerization rate constant measured at Amax (k3s2 nm), absorption cross
section (o), and measured light intensity of Aex.

Molecule 2 2 3
Aex (NM) 365 532 365
Kago nm (s7) 0.356 + 0.006 0.0052 + 0.0002 0.422 +0.030
o (cm?) 2.97 x 1017 3.73 x 1019 3.04 x 1017
I (cm2sT) 2.57 x 1016 3.75x 1016 2.57 x 1016
Dgim 0.47 +0.05 0.83 +0.09 0.54 +0.07

Supporting Information - 16



Density Functional Theory Analysis of Electronic Structures:

Table S2. Vertical excitation energies (AE in eV) and oscillator strengths f, to low-lying excited
singlets at the ground state optimized geometries of 1 and 2 computed at the CAM-B3LYP-D3
level with the cc-pVDZ and the cc-pVTZ (italics) basis. Boldface indicates the bright state (Sg)
corresponding to the main absorption band of the spectra.

molecule 1 molecule 2

state AE f AE f

Ss 3.01/2.94 0.0000/0.0000 2.81/2.75 0.0037/0.0031
So 3.43/3.39 0.0001/0.0000 3.47/3.43 0.0066/0.102
Ss 3.75/3.68 0.2213/0.2076 3.61/3.55 0.0205/0.0241
S 3.78/3.73 0.0000/0.0000 3.78/3.71 0.2374/0.2125
Ss 3.79/3.77 0.0000/0.0000 3.97/3.93 0.0019/0.0015
Se 4.00/3.97 0.0039/0.0026 4.10/4.07 0.00300.0026

Computed oscillator strengths for the transition to S; are quite small in both molecules, consistent
with the experimentally observed weak absorption band at longer wavelengths. Notably, the
calculated oscillator strength for S1 in molecule 1 is zero, indicating an optically inactive transition.
However, it is important to note that these calculations were performed on a single frozen geometry
optimized for the ground state. In reality, thermal fluctuations at room temperature could enable
weak transitions to Si. The calculated state S> has larger oscillator strength and significant CT
character but does not show the observed energy redshift relative to S3/S4 to be assigned to the Sa
state.

Table S3. Vertical de-excitation energies (in eV) and oscillator strengths f; from the lowest-lying
excited singlet at the S1 (excimer) optimized geometries of 1 and 2 computed at the CAM-B3LYP-
D3/cc-pVDZ level.

molecule 1 molecule 2
state AE f AE f
S 1.89 0.0000 1.83 0.0009

Table S4. Decomposition of electronic transitions to singlet excited states of 1 and 2 (S excimer
geometry) in terms of local excitations (within of each anthracene unit, LE; and LE>) and charge
transfer (CT12 and CT21) computed at the CAM-B3LYP-D3/cc-pVDZ level.

molecule 1 molecule 2
state CTi2 CTo4 LE; LE> CTi2 CTo4 LE; LE>
S 0.237 0.237 0.233 0.233 0.238 0.238 0.234 0.234
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Table S5. Cartesian coordinates of bi(anthracene-9,10-dimethylene) (1) in the ground state
optimized at the CAM-B3LYP-D3/cc-pVDZ level.

Atom X (A) Y () ZA)

c 3.079722604 -1.723187198 0.455852064
c 4247742015 -1.29532643 -0.078126751
c 4243179544 -0.477426238 -1.231766124
c 3.070804886 -0.120353747 -1.806478965
c -1.737327744 -0.867387255 -2.320529601
¢ -2.851382312 -1.552328799 -1.968942033
c -2.848061762 -2.369046236 -0.815348405
c -1.731475922 -2.468018092 -0.055066402
c 0.606783234 -1.844098552 0.410626117
c 0.598631407 -0.210327404 -1.891367351
c -0.532274944 -0.969814154 -1.572014295
c -0.529000613 -1.794751373 -0.405713472
¢ 1.821614258 -1.410049961 -0.1362646

c 1.817308891 -0.578829064 -1.307203396
c 0.438225145 1.085348163 -2.646429867
c 0.458277658 -2.141210449 1.882612508
H 3.102492857 -2.360597494 1.326387453
H 5.187415884 -1.582928879 0.372339445
H 5.17926281 -0.144682858 -1.658041973
H 3.086602445 0.486989359 -2.69825986

H -1.750948454 -0.243176226 -3.201481966
H -3.749582231 -1.471782812 -2.564528631
H -3.743119472 -2.907844774 -0.538554797
H -1.740042446 -3.091213845 0.826623236
H 1.413602275 1.527888023 -2.812551898
H 0.000314044 0.932363617 -3.632876448
H 1.437419401 -2.149737312 2.347871431

H 0.030481727 -3.12803097 2.059027607
c -0.438225145 -1.085348163 2.646429867
c -0.598631408 0.210327404 1.891367351

c 0.532274944 0.969814151 1.572014294
c 1.737327745 0.867387249 2320529597
c 2851382314 1.552328791 1.968942028
¢] 2.848061764 2.369046227 0.815348399
c 1.731475924 2.468018086 0.055066398
c 0.529000613 1.79475137 0.40571347

c -0.606783235 1.844098552 -0.410626117
c -1.821614259 1.410049963 0.136264601

c -3.079722605 1.723187204 -0.45585206

c -4.247742017 1.295326439 0.078126756
c -4.243179546 0.477426247 1.23176613

c -3.070804888 0.120353752 1.806478968
c -1.817308893 0.578829066 1.307203398
H -3.086602447 -0.486989353 2698259864
H -5.179262812 0.144682869 1.65804198

H -5.187415886 1.58292889 -0.372339438
H -3.102492858 2.3605975 -1.326387449
c -0.458277658 2.141210449 -1.882612508
H -1.4374194 2.149737314 -2.347871431
H -0.030481725 3.12803097 -2.059027607
H 1.740042447 3.091213839 -0.82662324

H 3.743119475 2.907844763 0.53855479

H 3749582234 1.471782801 2564528624
H 1.750948454 0.24317622 3.201481962
H -1.413602274 -1.527888023 2.812551901

H -0.000314042 -0.932363617 3.632876447
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Table S6. Cartesian coordinates of (-H)mono-benzoannulated [2.2](9,10)anthracenophane (2) in
the ground state optimized at the CAM-B3LYP-D3/cc-pVDZ level.

Atom X (A) Y (A) ZA)
c -0.19343638 0.680180018 -2.248455439
c 0.647868617 1.734048925 1.256865239
c 0.721278057 1.725700857 -0.1703308
c -1.709278349 1.300932744 1.14269503
o] -1.640915083 1.30952928 -0.289276245
c -0.390956939 1.328732041 -0.917396688
c -0.524091939 1.312177574 1.893526049
c 1.82012761 2.071132091 1.988965313
H 1.771882289 2.088366232 3.067515983
c -0.439117911 0.659266791 3.25017561
H -1.436383952 0.400022378 3587863639
H -0.021163859 1.326854408 400373609
c 1.968070581 2.026507565 -0.785170826
H 2.031402881 1.991144259 -1.862672116
c -0.372802643 1.330969341 -3.456969486
H -0.660420934 2.37354734 -3.454132164
o] -2.851866507 1.213937718 -1.030996806
H -2.792735716 1.19050641 -2.108894661
c -0.184903641 0.665435972 -4 658778347
H -0.328745825 1.190180153 -5.592970262
c -2.999032999 1.227751738 1.742415144
H -3.076789557 1.240813734 2818945083
c 2973650775 2.403750267 1.36265795
H 3.843999754 2.683366167 1.939427815
c 3.050829103 2.372550658 -0.049815284
H 3.982860481 2616779171 -0.539539619
o] -4.130705064 1.202702014 0.998170066
H -5.096392946 1.187588248 1.483877218
c -4.05695191 1.190263185 -0.414278256
H -4.965806732 1.15416832 -0.998472726
c 0.19348412 -0.680149012 -2.248453446
c -0.647867003 -1.733899252 1.256862215
o] -0.721271854 -1.725535642 -0.170334038
C 1.709334012 -1.301076772 1.142703339
c 1.640970855 -1.309657596 -0.28927012
o] 0.391011891 -1.328704054 -0.917396737
c 0.524139786 -1.3121806 1.893535574
c -1.820174513 -2.070820089 1.988958587
H -1.771933943 -2.088060067 3.067509951
o] 0.43912191 -0.659299648 3.2501981
H 1.436374841 -0.400110379 3587962101
H 0.021081244 -1.326878303 4003719043
c -1.968103306 -2.026166025 -0.78518145
H -2.031426215 -1.990787266 -1.862683193
c 0.372789627 -1.330956313 -3.456966573
H 0.660394064 -2.373538185 -3.45412739
c 2851934203 -1.21423626 -1.030994954
H 2.792803493 -1.19079735 -2.108892483
c 0.184849602 -0.665436687 -4.658776666
H 0.328650314 -1.190194557 -5.592967279
c 2999107197 -1.22808365 1.742410957
H 3.07687347 -1.241167948 2818938993
c -2.973744934 -2.403269731 1.36264486
H -3.844135676 -2.682762771 1.939411225
c -3.050914928 -2.372055664 -0.049829502
H -3.982979658 -2.616150386 -0.539557203
c 4130780262 -1.2031945 0.998162523
H 5.096472092 -1.188223814 1.483866396
c 4057025112 -1.190738995 -0.414284382
H 4.965882675 -1.154774085 -0.998482757
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