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Experimental
General Considerations: All reactions were conducted under argon using standard Schlenk techniques

or a MBraun Unilab Plus glovebox, unless stated otherwise. All commercially available materials were

purchased from Sigma Aldrich, Fisher or Acros.

Solvents: Methanol was dried and distilled over magnesium. Toluene was dried and distilled over
sodium. THF, hexane and pentane were dried and distilled over potassium. CsDg was distilled from

CaH, and stored over 4A molecular sieves.

Reagents: 1,3,4,6-tetraphenyl-1,2-dihydropentalene? and magnesium 1,3,4,6-

tetraphenylpentalenide? were prepared according to literature procedures.

Analysis: NMR spectra were obtained using either a 500 MHz Bruker Avance Ill or a 400 MHz Bruker
AvanceNeo spectrometer. Chemical shifts (8) are given in ppm and referenced to residual proton
chemical shifts from the NMR solvent for *H and 3C{*H} spectra. IR spectra were recorded on a Bruker
Alpha Il FT-IR spectrometer using a diamond ATR module. UV-vis spectroscopy was performed inside
a MBraun Unilab Plus glovebox using an Avantes Avalight-DH-S-BAL light source and an AvaSpec-
2048L photospectrometer. Data was collected between 250 nm and 1000 nm with an integration time

of 4 ms.

Single crystal X-ray diffraction analysis was carried out using a RIGAKU SuperNova, Dual,Cu a zero EoS2
single crystal diffractometer. Mass spectrometry was carried out at the Chemical Characterisation

Facility at the University of Bath using a Bruker MaXis HD ESI-QTOF.

Computational methods: Optimization, NICS Scan3, NICS XY-Scan,* ACID,>® and TD-DFT calculations
were carried out using the Gaussian 09 program package, revision D.01.” Becke’s three parameter
exchange-correlation hybrid functional B3LYP®'2 was used in combination with the 6-311++G(d,p)
basis set. The stationary points were characterized as minima by an analytical vibrational frequency
calculation3* which revealed the absence of imaginary frequencies. The NICS Z scan was performed
perpendicular to the respective ring, from its center up to 4 A above the plane, and the NICS Y scan at
1.7 A above the respective subunits. The ACID calculation was plotted with an isovalue of 0.03. The
optimised structure as well as the calculation setup for the NICS Z and the NICS Y scan are attached as

.mol-files.
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Synthesis of 1,3,4,6-tetraphenylpentalene

A freshly prepared THF solution of iodine (0.1 M, 1.5 mL, 0.15 mmol) was added to a THF solution of
Mg[Ph,Pn] (98 mg, 0.15 mmol) at room temperature. An immediate colour change from orange to
dark red was observed followed by precipitation of a yellow solid. The reaction was allowed to stir for
one hour before it was filtered, and the solution evaporated to dryness and kept under vacuum

overnight to yield 1,3,4,6-Ph,Pn as a dark red powder (46 mg, 75%)

Ph Ph
—
/CW_HW
Ph Ph

1H NMR (500 MHz, THF-hg) &: 7.15-7.13 (m, 12H, ArH), 7.07-7.04 (m, 8H, ArH), 5.44 (s, 2H, H,)
B3C{'H} NMR (126 MHz, THF-hg) &: 147.9, 145.6, 135.1, 134.9 (C,), 129.2, 128.5, 127.6

HRMS (APCI) m/z: [M+H]* Calculated for Cs,H,3: 407.1794, Found: 407.1767

UV-vis (THF) A: 312 nm (g = 95,000 M-*cm™), 460 nm (e = 40,000 M-lcm™)

UV-vis (C¢Dg) A: 275 nm (e = 90,000 M-1cm-?), 460 nm (g = 20,000 M-icm™)
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Spectroscopic Data
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Figure S1: 500 MHz *H NMR spectrum of 1,3,4,6-tetraphenylpentalene in THF-Hg recorded at room

temperature.
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Figure S2: 125 MHz 3C{*H} NMR spectrum of Ph4Pn in THF-Hg recorded at room temperature.
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Figure S3: 500 MHz H-13C HSQC spectrum of 1,3,4,6-tetraphenylpentalene in THF-Hg (H,, = blue)
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Figure S4: 400 MHz H variable temperature NMR spectra of 1,3,4,6-tetraphenylpentalene in THF-Hg
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Reduction with Potassium
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Figure S5: 500 MHz 'H NMR spectra of K,[Ph,Pn] (top) formed by reaction of Ph,Pn (bottom) with

potassium in THF at room temperature.
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Computational
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Figure S6: NICS Z scan through the centre of one of the flanking phenyl rings of Phy,Pn using DFT
calculations at the B3LYP/6-311++g(d,p) level of theory.

Figure S7: Placement of the Bg atoms for the NICS Z scan of the pentalene core of Ph,Pn.
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Figure S8: Placement of the Bg atoms for the NICS Y scan of the pentalene core of Ph,Pn.

Figure S9: Placement of the Bg atoms for the NICS Z scan of one phenyl moiety of PhsPn.
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Figure S10: Electrostatic potential (ESP) map for Ph,Pn. Contour colours range from —0.036 (red) to
0.3 (blue) at an isovalue of 0.01.

Figure S11: ACID plot of Ph,Pn visualized with an isovalue of 0.03. Calculated using DFT calculations at
the B3LYP/6-311++g(d,p) level of theory.
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Figure S12: ACID plot (top; iso-value = 0.015) and NICS Z scans of the respective five-membered cycle
in [PhyPn]; indicated by the positioning of the arrow in the structure; NICS probe BQ shown as e of
the cycloaddition product. All calculated using DFT calculations at the B3LYP/6-311++g(d,p) level of
theory.
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Figure S13: ACID plot of the cycloaddition product [PhsPn], visualized with an isovalue of 0.015.
Calculated using DFT calculations at the B3LYP/6-311++g(d,p) level of theory.

Figure S14: Placement of the Bq atoms for the NICS Z scan of two five-membered rings in [Ph,Pn],.
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Figure S15: Placement of the Bq atoms for the NICS Z scan of the other two five-membered rings in
[PhsPn],.
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Figure S16: TD-DFT of singlet Ph,Pn performed at the B3LYP/6-311++g(d,p) level of theory in the gas

phase. Graphic was obtained via the standard Gaussian plot function.
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Figure S17: TD-DFT of triplet Ph,Pn performed at the B3LYP/6-311++g(d,p) level of theory in the gas

phase. Graphic was obtained via the standard Gaussian plot function.
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Electrochemistry

Cyclic voltammetry was performed inside a MBraun Unilab Plus Glovebox using a three-electrode cell
and an Ivium Technologies CompactStat. 0.1 M [NBu,][PFs] electrolyte in THF, a graphitic carbon
working electrode, platinum wire counter electrode and a Ag/Ag* pseudo reference electrode (0.01 M
AgPFsin THF) were used at ambient temperature. Potentials were referenced to the normal hydrogen

electrode (NHE) by means of the following equation:*®

—— Sean 2 Egeq: = Ph4PN + 2 2 Ph,Pn?

—— Scan 3

Egu = Ph,Pn> = Ph,Pn~+ e

Eoyz = PPN Ph,Pn + e

Current (uA)

15 -1.0 05 0.0 05 1.0 15
Potential (V)

Figure $18: CV of Ph,Pn in THF at 1.6 mM recorded at a scan rate of 25 mVs with a step size of 5 mV.
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Figure S19: CV of Ph,Pn recorded at varying scan rates.
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Figure S20: Randles-Sevcik plot of Ph,Pn.
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Crystallographic Data

CcbC 2335451

Identification code s21uh10

Empirical formula Cies Hi23

Formula weight 2117.64

Temperature 150.00(10) K

Wavelength 1.54184 A

Crystal system monoclinic

Space group C2/c

Unit cell dimensions a=43.6143(9) A a=90°
b =10.5720(2) A B =98.309(2)°
c=25.1335(7) A y=90°

Volume 11467.2(5) A3

z 4

Density (calculated) 1.227 Mg/m3

Absorption coefficient 0.523mm’*

F(000) 4476

Crystal size 0.279x0.110 x 0.020 mm3

Theta range for data collection 4.306 to 73.064°

Index ranges -53<=h<=51, -8<=k<=13, -30<=I<=31

Reflections collected 49934

Independent reflections 11373 [R(int) = 0.0570]

Completeness to theta = 67.684° 100.0 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 1.00000 and 0.89168

Refinement method Full-matrix least-squares on F

Data / restraints / parameters 11373/36 /778

Goodness-of-fit on F’ 1.012

Final R indices [I>2sigma(l)] R1=0.0449, wR2 = 0.0994

R indices (all data) R1=0.0655, wR2 = 0.1093

Extinction coefficient n/a

Largest diff. peak and hole 0.216 and -0.223 e.A”
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