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1. Primary Strategies for Reducing the Electrochemical Gap

General strategies for reducing the electrochemical gap:

m-conjugation extension substituent effect incorporation of heteroatoms
for example: ﬂ) .- for example: N for example:
@ i ﬂ)i 'PrY Pt
iPrYiPr Pr \ P6 N_O R
0. N N R N N
N oo 9 WOl OoOeD o0
S QDS QP © S v O g
sefle o I e T R S NG
Eprsdatey LI sN R=Br Eg,=249eV N, gap ==
gap " - -
Egap=210eV_ - R =OMe E;, = 2.38 eV Bull. Chem. Soc. Jpn. 1987, 60, 3865.
Egap =1.74 eV R=OH E,,=2.07ev Nat. Commun. 2010, 1, 91.
J. Org. Chem. 2018, 83, 5339. J. Hazard. Mater. 2023, 446, 130756.

Fig. S1. General strategies for reducing the electrochemical gap, illustrated with selected closed-shell

molecules.

2. Structures and Properties of Blatter and Its Representative Derivatives

Fig. S2. General illustrations of the atomic labels and ring structures of the Blatter radical and its
derivatives, showing only the common features. For the structure parameters related to the triazinyl
and the triazinyl-fused six-membered rings as well as the experimental redox potentials and stabilities,
see Table S1.
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Table S1. Important structure parameters as well as the properties related to redox and stability of

Blatter radical and its derivatives. For labels of the concerned atoms and rings, see Fig. S2.

Method of test Items Blatter’' 1 1-Bu 73 3% 4548513 55 6555 78¢ 8%
CCDC # 264049 | 2488806 / 937185 | 913290 | 1483990 | 1483989 | 854300 | 2070220 | 1897729
daina®(A) | 1.372(1) | 1.375(5) / 1.364(3) | 1.355(3) | 1.352(9) | 1.368(3) |1.3635(19)|1.3639(13)| 1.373(3)
desna(R) | 1.336(2) | 1.322(6) / 1.337(4) | 1.440(3) | 1.325(10) | 1.331(3) | 1.336(2) |1.3412(14)| 1.326(4)
desna®(R) | 13332) | 1.347(6) / 1.337(4) | 1.380(3) | 1.362(9) | 1.340(4) | 1.338(2) |1.3371(14)| 1.336(4)
daacs"(R) | 13692) | 1.363(5) / 1.357(4) | 1.373(3) | 1.381(10) | 1.372(4) | 1.368(2) |1.3760(15)| 1.377(4)
daic'(R) | 1.3922) | 1.394(5) / 1.390(4) | 1.380(3) | 1.407(9) | 1.399(4) | 1.391(2) |1.3977(14)| 1.397(4)
acan®(®) | 115.6(1) | 115.8(4) / 1152(3) | 1152@2) | 114.1(6) | 116.3(2) |115.91(14)| 116.24(9) | 116.0(3)
oo cand () | 128.0(1) | 127.1(4) / 127.4(3) | 127.3@2) | 130.2(8) | 128.1(3) |127.86(16)|128.76(11)| 128.5(3)
X-ray aceni e’ (°) | 123.9(1) | 124.4(3) / 122.5(3) | 122.6Q2) | 118.6(7) | 123.2(2) |123.65(14)|119.38(10)| 124.9(3)
Structure acnecs’(®) | 115.5(1) | 115.2(3) / 116.43) | 116.7(2) | 113.6(7) | 115.3(2) |114.76(15)|114.64(10)| 114.5(3)
Oninecsnd ()| 0.1(3) 2.5(6) / 0.14 -1.61 1(1) -0.8(4) 1.50 0.9 0.37
Oerninacs* () | —178.13 | —149.88 / -179.24 | 177.57 | -179.70 | 170.14 | -170.73 | 178.89 | 177.27
Oes.crnina(?) | 50.6 -39.65 / 46022 | -69.08 2.92 -7.54 3766 | -12.98 4491
Siasnyt-com ()| 9.1 12.71 / 1.61 2.80 2.9 30.2 17.14 6.58 15.10
5"“*”“";““(‘““ 5.44 15.98 / 1.58 7.20 1.17 3.08 13.42 8.12 5.38
‘5"1“"‘”‘~”2~33‘;, 3.71 9.03 / 1.01 1.18 1.34 2.02 7.72 4.90 4.96
| plan(N4, CS, C6) © /
SNDPhtusedring | 57.36 57.30 / 58.43 69.24 2.35 16.39 49.58 6.39 51.22
Eip" (V) 0.28 0.09 0.06 0.12¢ 0.20 031 0.33 0.42 0.41° 0.42°¢
Ein"(V) —0.92 —0.66 072 | —089°¢ | -0.86 —0.87 —0.80 —0.77 —0.74¢ | -0.81°
Voltammetry EET (V) 1.20 0.75 0.78 1.01°¢ 1.06 1.18 1.13 1.19 115 123
Solvent/ CH,Cl, | CH)Cl, | CH)Cl, | CHCl, | CHCl, | CHCl, | CH)Cl, | CH)Cl, | CH)ClL, | CH)ClL
Electrolyte’ n-BusNPF¢|n-BusNPF¢ [n-BusNPFg |n-BusNPFg | n-BusNPFg | n-BusNPFg | n-BusNPF | n-BusNPF4 | n-BusNPF4 | n-BusNPF
. TGAorDSC | 2695 | 2130 | 217% 1 h5pess 288
Stability %) (DSC) 314" 314" (TGA) / / / (DSC) / /
(TGA) | (TGA)

“ Bond distance. * Bond angle. ¢ Twist angle. ¢ The dihedral angle between the two planes. Plane of triazinyl is

defined by N1, N2, N3. ¢ Calculated from the literatures. / The solvent and supporting electrolyte used in the
1% Mass lost. " 5% Mass lost.

electrochemical measurements.

Table S2. The properties related to redox of Blatter radical and its derivatives. For labels of the

concerned atoms and rings, see Fig. S2.

Blatter 2 3 4 5 6 7 8

Ref S9 S10 S11 S12 S2 S3 S4 S13 S14 S4 S5 S9 S6 S7
ER"N (V)| 0.288 | 028 0.28 | 0.103 | 0.12¢ | 0.20 0.31 0.31 0.31 0.33 036 | 0476 | 041 | 0.42¢
En"(V) | -0.864 | —0.92 | -0.92 | -0.96 |-0.89¢| -0.86 | —0.89 | -0.86 | -0.87 | —0.80 | —0.84 | -0.7 |-0.74°| -0.81°
(V) | 1152 | 1.20 1.20 1.06 | 1.01¢ | 1.06 1.20 1.16 1.18 1.13 120 | 1.176 | 1.15 1.23
Solvent® | CH,Cl, | CH,Cl, | CH,Cl, | CH,Cl, | CH,Cl, | CH,Cl, | CH,Cl, | CHACl, | CH,Cl, | CH,CL, | CH,Cl, | CH,CL, | CH,Cl, | CH,Cly
Electrolyte’|Bu,NPF {Bu,;NPF (Bu,NPF JBu,NPF {Bu,;NPF jBu;NPFBusNPF (Bu,;NPFBu,;NPFBu,NPF{Bu,;NPFBus;NPFBu,NPF4Bu,;NPFy

@ Calculated from the literatures.  The solvent and supporting electrolyte used in the electrochemical measurements.
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3. General Procedures and Materials

Anhydrous toluene and triethylamine were freshly distilled over sodium benzophenone and
CaHa, respectively, under argon. Anhydrous tetrahydrofuran (THF) was obtained from solvent
purification system (Inert, PS-MD-5). Per-deuterated solvents for NMR spectroscopy were obtained
from Cambridge Isotope Laboratories and used as received. All other commercially available
chemicals were obtained from either Innochem, Bidepharmor or Energy Chemical and used without
further purification, unless indicated otherwise.

Column chromatography (0-20 psig pressure) was performed by using silica gel. Analytical
TLC plates were carried out on 0.25 mm MilliporeSigma silica plates (60F-254), using UV light as
the visualizing agent. Deactivated analytical TLC plates as well as deactivated silica gel were
obtained by treating with 3% triethylamine in hexane and then dried under vacuum before use. In
some cases, recycle preparative HPLC was also tried for chemical purifications, in which the
purifications were performed on a LaboACE LC-5060 Plus II (Japan Analytical Industry Co., Ltb.,
Japan) equipped with high-throughput separation GPC chromatographic column (JAIGEL-1HR and
JAIGEL-2HR) and ultraviolet-visible detector (UV-VIS 4ch 800LA). UV—Vis—NIR spectra were
recorded on a Shimadzu UV-3600 (Shimadzu,Japan) spectrophotometer. Cyclic voltammetry (CV)
and differential pulse voltammetry (DPV) experiments were carried out using an electrochemical
workstation from Chenhua Instruments Co. (Shanghai, China), employing a glass carbon electrode
(4 mm in diameter) as the working electrode, a platinum wire as counter electrode and an Ag electrode
as the reference electrode. X-band EPR spectra were recorded on a Bruker E500 spectrometer
equipped with an Oxford ESR900 liquid helium cryostat and ITC-503 temperature controller.
Thermal stabilities were tested using a STA 449 F5 Jupiter® (Netzsch, GER) TGA instrument under
N2 atmosphere. NMR spectra were recorded on JEOL Delta spectrometers ('H, 400 and 600 MHz)
using chloroform-d (CDCl3) or dimethyl sulfoxide-ds ((CD3)2SO) as the solvent. The chemical shift
references were as follows: ('H) chloroform-d, 7.26 ppm (chloroform), (**C) chloroform-d, 77.00
ppm (chloroform-d); ('H) dimethyl sulfoxide-ds, 2.50 ppm (dimethyl sulfoxide-ds), (*C) dimethyl
sulfoxide-ds, 39.52 ppm (dimethyl sulfoxide-ds). Mass spectra (ESI-HRMS) were acquired on a GCT

spectrometer (Bruker Daltonics Inc).
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4. Synthesis of Radicals 1 and 1-rBu

4.1 Synthesis of Radical 1

Scheme S1. Synthesis Route to 1.
HNO3
AczO RT
19 23%

PhCOCI, TEA

NHNH, _ THF, 0°CRT @\ )
©/ 33-44%

17

< , X
‘ H EtOH, 90°C 2) 2M NaOH air, RT N‘N
O NO, 85-93% NH2 39-51% ‘ N |
12 13 O [ )
1

Pd,(dba)s (dppf), -BuONa
toluene, 100°C
31-56%

B
r HNO, O.,N  Br
oy
OO0
9 10

Table S3. Summary for preparation of 10.

Product
9 68 % HNO; Ac,0
Run ID 10
(g/mmol/equiv) (mL/mmol/equiv) | mL
Amount/Yield (g/%) | TM Label
1 GWJ4-78 10.05/39.1/1.0 5.0/76.1/1.9 260.0 2.35/20 4-P120-U-2
2 GWIJ4-97 25.01/97.3/1.0 9.5/144.6/1.5 650.0 6.76/23 4-P150-U-2
3 GWJ5-35 50.13/195.0/1.0 19.0/289.1/1.5 800.0 11.04/19 5-P138-U-2
4 GWJ6-13 100.05/389.1/1.0 40.0/608.6/1.6 600.0 23.30/20 6-P15-U-2

The compounds were prepared according to the procedure reported in the literature. 5!

GWJ4-97: 9-Bromophenanthrene (25.01 g, 97.3 mmol, 1.0 equiv) was dissolved in acetic anhydride
(500 mL). Concentrated nitric acid (68%, 9.5 mL, 144.6 mmol, 1.5 equiv) was diluted with acetic
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anhydride (150 mL), and the resulting solution was added dropwise over 30 minutes to the solution
of 9-bromophenanthrene under vigorous stirring. After complete addition, the mixture was stirred at
room temperature for overnight. The mixture solvent was removed under reduced pressure. The
residue was recrystallized from dichloromethane (300 mL) to afford compound 10 (3.57 g) as a
yellow solid. The filtrate was then collected and the solvent was removed in vacuo. The resulting
solid was further recrystallized from a mixture of chloroform and ethanol (128 mL, 1:1 v/v) to yield
an additional amount of compound 10 (3.10 g). The total yield was 6.67 g, 23%.

10: Rr= 0.4 (PE/DCM, 4:1, v/v). '"H NMR (600 MHz, 298 K, CDCls): 6 = 8.71-8.73 (m, 2H),
8.46 (d,J=9.4 Hz, 1H), 7.78—7.84 (m, 3H), 7.71 (t,J = 7.9 Hz, 1H), 7.66 (d, J = 8.2 Hz, 1H). (Lit.5"’
'H NMR (400 MHz, CDCls) 6 = 8.64—8.71 (m, 2H), 8.45—8.40 (m, 1H), 7.73—7.83 (m, 3H), 7.61-7.71

(m, 2H))
PhCOCI, TEA
NHNH,  THF, 0°C-RT H
©/ 33-44% _N
N
H

17 0
1"
Table S4. Summary for preparation of 11.
Anhydrous Product
17 PhCOCI THF
Run ID Et;N 11
(g/mmol/equiv) (mL/mmol/equiv) mL
(mL/mmol/equiv) Amount/Yield (g/%) | TM Label
1 GWJ4-28 4.45/41.1/1.0 4.8/41.3/1.0 5.7/41.0/1.0 50.0 3.57/41 4-P37-U—+4
2 GWJ4-105 5.01/46.3/1.0 5.4/46.5/1.0 7.3/52.5/1.1 50.0 3.21/33 3-P161-U-4
3 GWI5-39 20.03/185.2/1.0 21.4/184.2/1.0 29.0/208.6/1.1 |225.0 17.23/44 5-P42-U-4
4 GWJ-8-41 25.02/231.4/1.0 27.0/232.4/1.0 36.0/259.0/1.1 |250.0 18.06/37 GWJ-8-57

The compounds were prepared according to the procedure reported in the literature.3'°

GWJ4-28: Triethylamine (5.7 mL, 41.0 mmol, 1.0 equiv) was added to a solution of phenylhydrazine
17 (4.45 g, 41.1 mmol, 1.0 equiv) in anhydrous THF (50 ml) at 0 °C under Ar. The resulting mixture
was stirred at 0 °C for 10 min and benzoyl chloride (4.8 mL, 41.3 mmol, 1.0 equiv) was added
dropwise. The mixture was then left to stir for 18 hours while allowing the reaction mixture to slowly
warm to rt. Water (20 ml) was added to quench the reaction followed by the addition of a saturated
aqueous solution of sodium bicarbonate (20 ml). The phases were separated and the water phase was
extracted with ethyl acetate (3 x 20 ml). The combined organic phase was washed with a saturated
solution of sodium bicarbonate (2 x 20 ml), dried over sodium sulfate, filtered and the solvent was
removed in vacuo. The resulting solid was recrystallized from ethanol (35 mL) to afford compound
11 (3.57 g, 41% yield) as a white solid.

11: Rr= 0.2 (DCM). '"H NMR (400 MHz, 298 K, (CD3)2S0): 6 = 10.34 (s, 1H), 7.91-7.92 (m,
3H), 7.58 (t, J= 6.8 Hz, 1H), 7.50 (t, J = 7.2 Hz, 2H), 7.15 (t,J = 7.2 Hz, 2H), 6.78 (d, J = 7.5 Hz,
2H), 6.72 (t, J = 6.8 Hz, 1H). (Lit.5' 'H NMR (400 MHz, CDCls) 6 =7.85—7.87 (m, 3H), 7.57-7.60
(m, 1H), 7.48—7.52 (m, 2H), 7.25—7.29 (m, 3H), 6.92—6.96 (m, 3H))
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02N Br © 0
Pdy(dba); (dppf), -BuONa O N
C ©\ H toluene, 100°C °N
O+ :
° D
10 1

12
Table S5. Summary for preparation of 12.
Anhydrous Product
10 11 Pd,(dba); dppf t-BuONa
Run| ID toluene 12
(g/mmol/equiv) | (g/mmol/equiv) | (g/mmol/equiv) | (g/mmol/equiv) | (g/mmol/equiv)
(mL) | Amount/Yield (g/%)| TM Label
1 | GWJ4-92 | 1.02/3.4/1.0 1.41/6.6/1.9 0.85/0.9/0.3 0.71/1.3/0.4 0.48/5.0/1.5 3.0 0.46/31 4-P144-U-5
2 | GWJ5-42| 8.06/26.7/1.0 | 11.28/53.1/2.0 | 6.66/7.3/0.3 | 6.06/10.9/0.4 | 3.74/38.9/1.5 92.0 4.67/40 5-P45-U-5
3 |GWI5-147| 4.04/13.4/1.0 | 5.64/26.6/2.0 | 3.33/3.6/0.3 3.03/5.5/0.4 | 1.87/19.5/1.5 46.0 2.64/45 5—P147-U-5
4 | GWJ8-45 | 5.01/16.6/1.0 | 4.78/22.5/1.4 | 0.82/0.9/0.1 0.72/1.3/0.1 | 2.74/28.5/1.7 250.0 4.01/56 8—P59-U-5

GWJ5-425!7; Pdy(dba)s (6.66 g, 0.3 mmol, 0.27 equiv), 1,1'-bis(diphenylphosphino)ferrocene (dppf)
(6.06 g, 10.9 mmol, 0.4 equiv), compound 10 (8.06 g, 26.7 mmol, 1.0 equiv), compound 11 (11.28 g,
53.1 mmol, 2.0 equiv), and ~-BuONa (3.74 g, 38.9 mmol, 1.5 equiv) were placed in a 250 mL two-
necked round-bottom flask equipped a condenser tube. The flask was purged with argon, followed
by the addition of freshly distilled anhydrous toluene (92 mL). The resulting mixture was degassed
using the freeze—pump—thaw method for three cycles. It was then stirred at 100 °C for 12 hours. After
completion of the reaction, the mixture was cooled to the room temperature and concentrated under
reduced pressure. The crude residue was purified by flash column chromatography on silica gel, using
petroleum ether/ethyl acetate (20:1, v/v) as the eluent, to afford compound 12 (4.67 g, 40%) as a
brown solid.

12: Rr=0.15 (PE/EA, 5:1, v/v). M.P.: 167.5-169.2 °C (under air). 'H NMR (600 MHz, 298
K, (CD3)2S0): 6 = 11.24 (s, 1H), 9.03 (d, J = 8.4 Hz, 1H), 8.99 (d, J = 8.4 Hz, 1H), 8.30 (d, /= 8.2
Hz, 1H), 7.81-7.89 (m, 5H), 7.71 (d, J = 8.2 Hz, 1H), 7.66 (t, J = 7.2 Hz, 1H), 7.58 (t, J = 6.9 Hz,
1H), 7.50 (t, J = 7.2 Hz, 2H), 7.23 (t, J = 7.3 Hz, 2H), 6.90 (t, /= 7.1 Hz, 1H), 6.72 (d, J = 5.8 Hz,
2H). 3C NMR (150 MHz, 298 K, (CD3)2S0): 6 = 116.4, 146.2, 132.2, 132.0, 131.3, 130.3, 129.6,
129.2,129.1,129.0, 128.9,128.4,127.9,127.7,127.5,127.1,123.7,123.7,122.9, 121.8, 120.7, 1 14.5.
HRMS (ESI-TOF), [M +H]"*: Caled C27H20N303 434.1505, found 434.1500 (-1.15 ppm).

LTS i
Noy Pd/C,HCOONH, N.
‘ N EtOH, 90°C ‘ N
Oy T e Ty

12 13
Table S6. Summary for preparation of 13.

Anhydrous Product

12 10% Pd/C HCOONH,
Run ID EtOH 13
(g/mmol/equiv) |(g/mmol/equiv)| (g/mmol/equiv)

(mL) Amount/Yield (g/%) | TM Label
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1 GWJI4-95 0.33/0.8/1.0 0.30/0.3/0.4 2.81/44.6/55.8 25.0 0.30/93 4-P147-U-6

2 GWI5-148 2.61/6.0/1.0 1.0/0.9/0.16 | 18.92/300.3/50.0 80.0 2.06/85 5-P148-U-6

GWJ4-955'8: Compound 12 (0.33 g, 0.8 mmol, 1.0 equiv), HCO2NH4 (2.81 g, 44.6 mmol, 55.8 equiv)
and 10% Pd/C (0.30 g, 0.3 mmol, 0.4 equiv) were placed in a 50 mL two-necked round-bottom flask
equipped a condenser tube. The flask was evacuated and backfilled with argon for three times,
followed by the addition of degassed absolute EtOH (25 mL). The resulting mixture was stirred at
90 °C for 3 hours. When the starting material was completely consumed the reaction mixture was
allowed to cool down to the room temperature and 100 mL of water was then added. The mixture was
extracted three times with 50 mL of DCM, the organic phases were combined, dried over sodium
sulfate, filtered and the solvent was removed under reduced pressure. The crude residue was purified
by flash column chromatography on silica gel, using petroleum ether/ethyl acetate (5:1, v/v) as the
eluent, to afford the compound 13 (0.30 g, 93%) as a white solid.

13: Rr=0.5 (PE/DCM, 4:1, v/v). M.P.: 198.1-199.3 °C (under air). 'H NMR (400 MHz, 298
K, (CD3)2S0): 6 = 11.10 (s, 1H), 8.81 (d, /= 7.8 Hz, 1H), 8.67 (d, J = 8.0 Hz, 1H), 8.34 (d, /= 8.1
Hz, 1H), 7.96—7.98 (m, 2H), 7.71-7.75 (m, 2H), 7.67 (t, J = 7.2 Hz, 1H), 7.60 (t, J = 7.3 Hz, 1H),
7.51 (t,J=17.2 Hz, 2H), 7.42 (t, J= 7.1 Hz, 1H), 7.34 (t, J = 7.7 Hz, 1H), 7.14 (t, J = 7.6 Hz, 2H),
6.72 (m, 3H), 6.54 (d, J= 7.9 Hz, 2H). '3C NMR (100 MHz, 298 K, (CD3)2S0): § = 146.9, 132.2,
132.1,131.0,130.5, 129.2,128.5,127.9, 127.5,126.9, 126.3, 125.0, 123.7, 123.2, 123.0, 122.2, 118.2,
114.2, 111.6. HRMS (ESI-TOF), [M + H]"*: Calcd C27H22N30 404.1763, found 404.1762 (-0.25

ppm).
O O 1)ACOH, 118°C ©
‘ N\N)b 2) 2M NaOH, air, RT N\N
O NH, 39-51% ‘ |
ORA®
1

13

Table S7. Summary for preparation of 1.

Product

13 AcOH
Run ID 1
(mg/mmol/equiv) | (mL)
Amount/Yield (mg/%) | TM Label
1 GWIJ5-56 200.12/0.5/1.0 4.0 75.21/39 5-P61-U-7
2 |GWIJ5-P146| 100.02/0.2/1.0 2.0 38.86/51 5-P146-U-7
3 GWIJ8-51 1000.02/2.5/1.0 8.0 417.12/43 8-P66-U-7
4 GWJ9-44 200.01/0.5/1.0 4.0 84.58/44 9-P62-U-7

GWJ5-565'°: Compound 13 (200.12 mg, 0.5 mmol, 1.0 equiv) was dispersed in acetic acid (4.0 mL)
under an argon atmosphere and heated to reflux (oil bath temperature: 118 °C) for 40 min, during
which the mixture turned dark brown. After completion of the reaction, the mixture was allowed to
cool down to room temperature. A solution of 2 M NaOH (150 mL) and ethanol (50 mL) was added
directly. The resulting mixture was stirred under air for 4 h. The mixture was then extracted with
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dichloromethane (3 x50 mL). The combined organic layers were dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The residue was purified by the 3% EtsN deactivated silica
gel flash column chromatography with a mixture of petroleum ether/dichloromethane (8:1, v/v) as
the eluent, to afford compound 1 (75.21 mg, 39%) as dark brown solids.

The free radical 1 used for all the characterizations was purified further by recrystallization from
ethyl acetate. 1: Ry = 0.4 (PE/DCM, 8:1, v/v, 3% deactivated silica plate). M.P.: 215.8 —216.2 °C
(under Ar). HRMS (ESI-TOF), [M]'*: Calcd: C27H1sN3 384.1501, found 384.1491 (-2.60 ppm). EPR
(X-band, 9.42 GHz, toluene, label:3-P61-U-7) spin concentration 100%.

4.2 Synthesis of Radical 1-rBu

Scheme S2. Synthesis Route to 1-rBu.

Br HNO,
A<>ZO RT
19-23%
PhCOCI, TEA
NHNH, _THF, 0°C-RT _
18

Pd;(dba); (dppf), t-BuONa
toluene, 100°C

26-31%

o 0
O N. Pd/C, HCOONH, O N. 1)AcOH, 118°C
N EtOH, 90°C N 2) NaOH,air, RT N.
H , N : .
NO, 80-95% O NH, 26-64% |
ORA®

1-tBu
PhCOCI, TEA
NHNH, _ THF, 0°C-RT _
35-44% X
N
18 O
14
Table S8. Summary for preparation of 14.
Anhydrous Product
18 PhCOCI1 THF
Run ID Et;N 14
(g/mmol/equiv) (mL/mmol/equiv) mL
(mL/mmol/equiv) Amount/Yield (g/%) | TM Label
1 GWJ5-73 0.1/0.6/1.0 0.07/0.6/1.0 0.24/1.72/2.9 5.0 0.067/42 5-P83-0-2
2 GWIJ6-P90 5.02/30.6/1.0 3.6/30.6/1.0 10.4/74.6/2.4 50.0 3.59/44 4-P37-0-2
3 GWJ8—42 25.03/152.4/1.0 17.7/152.4/1.0 62.0/444.8/2.9 1250.0 14.49/35 8-P56-0-2

The compounds were prepared according to the procedure reported in the literature.52°
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GWJ6-P90: Triethylamine (10.4 mL, 74.6 mmol, 2.4 equiv) was added to a solution of compound
18 (5.02 g, 30.6 mmol, 1.0 equiv) in anhydrous THF (50 ml) at 0 °C under Ar. The resulting mixture
was stirred at 0 °C for 10 min and benzoyl chloride (3.6 mL, 30.6 mmol, 1.0 equiv) was added
dropwise. The mixture was stirred for 18 h while allowing the reaction mixture to slowly warm to the
room temperature. Water (40 ml) was added to quench the reaction, followed by the addition of a
saturated aqueous solution of sodium bicarbonate (40 ml). The phases were separated and the water
phase was extracted with ethyl acetate (3 x 40 ml). The combined organic phase was washed with a
saturated solution of sodium bicarbonate (2 x 40 ml), dried over sodium sulfate, filtered and the
solvent was removed in vacuo. The crude residue was purified by flash column chromatography on
silica gel, using petroleum dichloromethane/ethyl acetate (10:1, v/v) as the eluent, to afford compound
14 (3.59 g, 44% yield) as a white solid.

14: Rr= 0.4 (DCM). 'H NMR (600 MHz, 298 K, (CD3)2S0): 6 = 10.34 (s, 1H), 7.90 (d, J= 7.5
Hz, 2H), 7.73 (s, 1H), 7.57 (t,J= 7.4 Hz, 1H), 7.50 (t, /= 7.7 Hz, 2H), 7.17 (d, /= 8.5 Hz, 2H), 6.73
(d, J= 8.6 Hz, 2H), 1.23 (s, 9H). (Lit.5*° 'H NMR (400 MHz, CDCls5) 6 = 10.36 (d, J = 3.0 Hz, 1H),
791(d,J=74Hz,2H), 7.76 (d,J = 3.0 Hz, IH), 7.57 (d, J = 7.2 Hz, 1H), 7.50 (t, J = 7.5 Hz, 2H),
7.17 (d, J=8.5Hz, 2H), 6.72 (d, J = 8.5 Hz, 2H), 1.23 (s, 9H).

Pd,(dba); (dppf), -BuONa
C toluene 100°C
OO - =

Table S9. Summary for preparation of 15.

Anhydrous Product

10 14 Pd,(dba); dppf t-BuONa
Run ID toluene 15
(g/mmol/equiv) | (g/mmol/equiv) | (g/mmol/equiv) | (g/mmol/equiv) | (g/mmol/equiv)

(mL) | Amount/Yield (g/%)| TM Label
1 |GWIJ5-P114| 0.50/1.7/1.0 0.89/3.3/1.9 0.42/0.5/0.3 0.39/0.7/0.4 0.24/2.5/1.5 5.0 0.26/31% 5-P114-0-5
2 |GWJ5-P116| 2.02/6.7/1.0 | 3.56/13.3/2.0 | 1.71/1.9/0.3 1.55/2.8/0.4 | 0.96/10.0/1.5 20.0 1.02/31 5-P116-0-5
3 |GWJ6-P92| 2.46/8.1/1.0 | 3.59/13.4/1.7 | 0.58/0.6/0.07 | 0.70/1.3/0.2 | 1.31/13.6/1.7 30.0 1.05/26 6-P92-0-5
4 | GWJ8-P58 | 8.03/26.6/1.0 |10.77/40.13/1.5| 0.55/0.6/0.02 | 0.67/1.2/0.05 | 4.32/45.0/1.7 350.0 3.96/30 8—P58-0-5

GWJ5-P1165!": Pdx(dba)s (1.71 g, 1.9 mmol, 0.3 equiv), 1,1'-bis(diphenylphosphino)ferrocene (dppf)
(1.55 g, 2.8 mmol, 0.4 equiv), compound 10 (2.02 g, 6.7 mmol, 1.0 equiv), compound 14 (3.56 g,
13.3 mmol, 2.0 equiv), and ~-BuONa (0.96 g, 10.0 mmol, 1.5 equiv) were placed in a 50 mL two-
necked round-bottom flask equipped a condenser tube. The flask was purged with argon, followed
by the addition of freshly distilled anhydrous toluene (20 mL). The resulting mixture was degassed
using the freeze—pump—thaw method for three cycles. It was then stirred at 100 °C for 12 hours. After
completion of the reaction, the mixture was cooled to room temperature and concentrated under
reduced pressure. The crude residue was purified by flash column chromatography on silica gel, using
petroleum ether/ethyl acetate (20:1, v/v) as the eluent, to afford compound 15 (1.02 g, 31%) as brown
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solids.

15: Ry= 0.6 (PE/EA, 5:1, v/v). M.P.: 210.5-211.9 °C (under air). 'H NMR (600 MHz, 298
K, (CD3)2S0): 6 = 11.16 (s, 1H), 9.03 (d, /= 8.4 Hz, 1H), 8.99 (d, J = 8.5 Hz, 1H), 8.28 (d, /= 8.3
Hz, 1H), 7.81-7.89 (m, 5H), 7.67 (t, J = 8.5 Hz, 2H), 7.58 (t, /= 7.3 Hz, 1H), 7.49 (t, J = 7.8 Hz,
2H), 7.25 (d, J = 8.8 Hz, 2H), 6.63 (t, J = 8.2 Hz, 1H), 1.22 (s, 9H).  '3C NMR (150 MHz, 298 K,
(CD3)2S0): 6 =166.4, 143.9, 143.1, 132.3, 132.0, 131.3, 130.5, 129.6, 129.4, 129.1, 128.8, 128.5,
127.9,127.8,127.5,127.3, 125.9,123.8, 123.7, 122.9, 121.8, 114.5, 33.9, 31.3. HRMS (ESI-TOF),
[M + H]'*: Calcd C31H238N303 490.2131, found 490.2130 (-0.20 ppm).

o o
N. Pd/C, HCOONH, N.
‘ N EtOH, 90°C ‘ N
NO, 80-95% O NH,

15 16

Table S10. Summary for preparation of 16.

Anhydrous Product

15 10% Pd/C HCOONH,
Run ID EtOH 16
(g/mmol/equiv) | (g/mmol/equiv) | (g/mmol/equiv)

(mL) Amount/Yield (g/%) | TM Label

1 | GWJ5-P123 1.01/2.1/1.0 0.94/0.9/0.4 | 7.73/122.7/58.4 25.0 0.77/80 5-P123-0-6
2 GWJ6-93 0.92/1.9/1.0 0.66/0.6/0.3 | 7.76/123.2/64.8 25.0 0.76/87 6-P93-0-6
3 GWJ8-48 3.96/8.1/1.0 2.87/2.7/0.3 | 34.58/548.9/67.8 250.0 3.53/95 8-P63-0-6

GWJ6-935'%: Compound 15 (0.92 g, 1.9 mmol, 1.0 equiv), HCO2NH4 (7.76 g, 123.2 mmol, 64.8
equiv) and 10% Pd/C (0.66 g, 0.6 mmol, 0.3 equiv) were placed in a 50 mL two-necked round-bottom
flask equipped a condenser tube. The flask was evacuated and backfilled with argon for three times,
followed by the addition of degassed absolute EtOH (25 mL). The resulting mixture was stirred at
90 °C for 3 hours. When the starting material was completely consumed, the reaction mixture was
allowed to cool down to the room temperature and 100 mL of water was then added. The mixture was
extracted three times with 50 mL of dichloromethane. The organic phases were combined, dried over
sodium sulfate, filtered and the solvent was removed under reduced pressure. The crude residue was
purified by flash column chromatography on silica gel, using petroleum ether/ethyl acetate (5:1, v/v)
as the eluent, to afford the compound 16 (0.76 g, 87%) as a white solid.

16: Rr= 0.2 (PE/EA, 5:1, v/v). M.P.: 148.3-150.1 °C (under air). 'H NMR (600 MHz, 298
K, (CD3)2S0): 6 = 11.06 (s, 1H), 8.80 (d, /= 8.3 Hz, 1H), 8.67 (d, J= 8.3 Hz, 1H), 8.34 (d, /=8.2
Hz, 1H), 7.96 (d, /= 8.3 Hz, 1H), 7.79 (s, 1H), 7.72 (t,J = 7.1 Hz, 1H), 7.66 (t, J=7.2 Hz, 1H), 7.60
(t,J=17.5Hz, 1H), 7.51 (t, J= 7.8 Hz, 2H), 7.43 (t, J=7.02 Hz, 1H), 7.33 (t, /= 7.5 Hz, 1H), 7.16
(t,J=10.1 Hz, 2H), 6.72 (s, 2H), 6.46 (d, J = 9.0 Hz, 2H), 1.20 (s, 9H). '*C NMR (150 MHz, 298
K, (CDs3)2S0): 0 =144.5,140.2, 132.4, 132.1, 131.3, 130.5, 128.5, 127.9, 127.5, 127.0, 126.3, 125.8,
125.0, 124.9, 123.7, 123.2, 123.0, 122.2, 114.4, 111.3, 33.5, 31.4. HRMS (ESI-TOF), [M + H]'*":
Calcd C31H30N30 460.2389, found 460.2389 (0.00 ppm).
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Table S11. Summary for preparation of 1-zBu.

Product

16 AcOH
Run ID 1-1Bu

(mg/mmol/equiv) | (mL)
Amount/Yield (mg/%) | TM Label
1 | GWJ6-91 | 175.11/0.4/1.0 5.0 46.07/26 6-P91-0-7
2 |GWIJ6-101 | 200.12/0.4/1.0 5.0 50.21/28 6-P101-0-7
3 | GWIJ8-54 | 1000.03/2.2/1.0 | 8.0 617.23/64 8-P69-0-7
4 | GWI9-44 | 200.37/0.44/1.0 | 4.0 60.32/31 9-P59-0-7

GWJ6-101%": Compound 16 (200.12 mg, 0.4 mmol, 1.0 equiv) was dispersed in acetic acid (5.0
mL) under an argon atmosphere and heated to reflux (oil bath temperature: 118 °C) for 1 h, during
which the mixture turned dark brown. After completion of the reaction, the mixture was allowed to
cool down to room temperature. A solution of 2 M NaOH (100 mL) and ethanol (30 mL) was added.
The resultant mixture was stirred under air for 10 minutes, then extracted with dichloromethane (3 %
50 mL). The combined organic layers were dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by the 3% Et:N deactivated silica gel flash column
chromatography with a mixture of petroleum ether/dichloromethane (8:1, v/v) as the eluent, to afford
compound 1-Bu (50.21 mg, 28%) as dark brown solids.

The radical 1-rBu used for all the characterization was purified further by the recycling
preparative GPC. 1-Bu: Ry=0.7 (PE/DCM, 8:1, v/v, 3% deactivated silica plate). M.P.: 215 °C (DSC,
under Ar). HRMS (ESI-TOF), [M]"": Calcd: C31H26N3 440.2127, found 440.2124 (-0.681 ppm). EPR
(X-band, 9.42 GHz, toluene, label: 6-P101-O-7) spin concentration 99%.

5. X-ray Crystallography

Crystals of 1 suitable for X—ray diffraction analysis were obtained by slow diffusion of n-pentane
into ethyl acetate solutions at —20 °C. Black, block-shaped crystals were obtained.

X-ray single crystal diffraction was performed on XtalLAB Synergy X-ray diffractometer
equipped with Cu Ka radiation (. = 1.54184 A) source. The crystal was kept at 100.15 K during data

collection. Using Olex2%!, the structure was solved with the ShelXT %?? structure solution program
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using Direct Methods and refined with the ShelXL refinement package using Least Squares
minimization. All non-hydrogen atoms were refined anisotropically. All hydrogen atoms were
positioned by geometric idealization. The space group P2 was determined based on intensity
statistics and the lack of systematic absences. The obtained X—ray molecular structure is shown in
Fig. 3, Fig. S3 and Fig. S4; the short intermolecular contacts between C-N and N-N were listed in

Table S13; additional crystal and refinement information is summarized in Table S12.

Table S12. Crystal data and structure refinement for compound 1.

Identification code 1

Empirical formula C27H1sN3

Formula weight 384.44
Temperature/K 100.15

Crystal system monoclinic

Space group P2;

a/A 12.5350(4)

b/A 5.2858(2)

c/A 14.2151(5)

o/° 90

pB/e 96.963(3)

v/° 90

Volume/A? 934.91(6)

Z 2

pcalcg/cm’ 1.366

pw/mm'! 0.633

F(000) 402.0

Crystal size/mm?> 0.5x0.3x%0.15
Radiation CuKa (A =1.54184)
20 range for data collection/® 7.104 to 152.768
Index ranges -15<h<15,-5<k<6,-12<1<17
Reflections collected 6104

Independent reflections 2923 [Rint= 0.1154, Rsigma = 0.1054]
Data/restraints/parameters 2923/1/271
Goodness-of-fit on F? 1.100

Final R indexes [[>=2c (I)] R1=0.0546, wR2 =0.1386
Final R indexes [all data] R1=0.0834, wR2=0.1495
Largest diff. peak/hole / e A3 0.21/-0.27
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Fig. S3. X-ray crystallographic structure of 1. (a) the crystal packing of 1 viewed along a-axis; (b)
the crystal packing of 1 viewed along b-axis; (c) the crystal packing of 1 viewed along c-axis.
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Fig. S4. Short intermolecular C---N and N---N contacts in the crystal structure of radical 1.

Table S13. Intermolecular short contacts between C and N, and between N and N atoms, observed
in the X-ray crystal structure of radical 1.

Short contact (A) Short contact (A) Short contact (A) Short contact (A)
N4..-N2 3.877 C20---N1 3.822 C21---N1 3.757 C21---N4 3.834
C5---N2 3.995 C20---N2 3.977 C21--N2 3.674 C22.---N4 3.792

6. Thermogravimetric Analysis/ Differential Scanning Calorimetry (TGA/DSC)

Empty crucible was used as the reference. In the TGA measurements, 1 (3.7 mg) and 1-Bu (2.1
mg) was placed in a small sublimation chamber, respectively. Samples were measured in the
temperature range of 50 ~ 550 °C with the scanning speed fixed at 10 °C min™' and a nitrogen flowing
of 100 mL min~'. In DSC the measurements, 1 (3.2 mg) and 1-/Bu (2.3 mg) was placed in a 40 pL
flat-bottom aluminum crucible (6.0 mm X 1.7 mm), respectively. Samples were measured in the
temperature range of 50 ~ 400 °C with the scanning speed fixed at 5 °C min™! and a nitrogen flowing
of 100 mL min!. The obtained TGA and DSC spectra are shown in Fig. S5 and Sé.

Both compounds exhibited similar TGA profiles, with onset decomposition temperatures,

corresponding to a 1% weight loss, at 215 °C and 217 °C for 1 and 1-#Bu, respectively. A 5% weight
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loss was observed at 314 °C for both radicals, and their maximum decomposition rates occurred at

395 °C. DSC data revealed a distinct endothermic peak at 215 °C for both compounds.

(a) ) ‘/395 oC ~ 12
90 - 'A.,‘ ‘i
\ - 0.9 £
N3 onset = 215 °C 314 °0"' -
g 60 4 )\© (1% mass lost) (5% mass los L 0.6 'S, %
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Fig. S5. Thermogravimetric analysis of radical 1 (label: 3-P61-U-7, spin concentration 100%) and 1-
fBu (label: 6-P101-O-7, spin concentration 99%). The experiment was carried out under N2 flow,
with a heating rate of 10 °C/min. Data were corrected by subtracting a baseline measured under

identical conditions using an empty crucible.
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Fig. S6. Differential Scanning Calorimetry of radical 1 (label: 3-P61-U-7, spin concentration 100%);
and 1-rBu (label: 6-P101-O-7, spin concentration 99%). The experiment was carried out under N2
flow, with the heating rate of 5 °C/min. Data were corrected by subtracting a baseline measured under
identical conditions using an empty crucible.

7. UV-Vis-NIR Spectroscopy

UV-vis-NIR measurements: Compound 1 (3.63 mg) and 1-fBu (4.24 mg) was dissolved in
dichloromethane in a 2 mL volumetric flask to prepare a stock solution with concentration of 4.7 x
10 M for 1 and 4.8 x 10~ M for 1-fBu, respectively. These stock solutions were then diluted to final
concentrations of 2.8 x 10> M for 1 and 3.2 x 10> M for 1-fBu. The UV-vis-NIR spectra of both
compounds in dichloromethane exhibit the longest-wavelength absorption bands at approximately
600—-1000 nm, characterized by broad absorption envelopes. According to tauc plot method based on
coefficient a52*, the optical band gaps were determined to be E¢%* = 1.35 eV for radical 1 and Eg%' =
1.34 eV for radical 1-fBu (Fig. S8).5*

Beer-Lambert plots. Radical 1 (3.84 mg) in a 10 mL volumetric flask was dissolved using
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dichloromethane (DCM) to give a stock solution with concentration of 1.00 x 10> M. A series of
solutions with varying concentrations (from 1.00 mM to 0.008 mM) were prepared by diluting the
stock solution using volumetric flasks. Absorbance measurements on the samples were conducted
using 5-mm pathlength quartz cells. The resulting data were plotted as the derived intensity at 468
and 760 nm, respectively, versus concentration, yielding linear Beer-Lambert plots that spanned the

1.00 — 0.008 mM concentration range (Fig. S9).

6 -
—_—1
5 0.15 —1-tBu
? 0.10
5 41
g 0.05
£
r 3- 0.00 . .
~ 600 800 1000
b
- 2~
w
1 4
1 1-tBu
0 =

400 600 800 1000 1200 1400
Wavelength (nm)
Fig. S7. UV-vis-NIR absorption spectrum of 1 (2.8x10° M, sample label: 3-P61-U-7, spin
concentration 100%) and 1-fBu (3.2x10” M, label: 6-P101-O-7, spin concentration 99%) in CH2Cl..
Insert spectra: Zoom of the UV-vis-NIR absorption spectra at A = 570—1200 nm. Insert pictures: The
corresponding samples in the UV cells under the regular condition. 1: Bands at Amax = 259, 316 and
760 nm have the following extinction coefficients (L mol™! cm™): 250 = 5.7 x 10%, e316 = 2.3 x 10*
and g760 = 5.7 x 10%. 1-fBu: Bands at Amax = 256, 315 and 753 nm have the following extinction
coefficients (L mol™ ecm™): e256 = 5.7 x 10%, e315= 2.2 x 10* and &753 = 4.4 x 10°.
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Fig. S8. The determinations of E¢°”* for 1 (0.075 mM, label: 3-P61-U-7, spin concentration 100%)
and 1-7Bu (0.1 mM, label: 6-P101-O-7, spin concentration 99%).
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Fig. S9. (a) UV-vis-NIR absorption spectrum of 1 (label: 3-P61-U-7, spin concentration 100%) at
different concentrations in CH2Clz; Light path-length was 5 mm. (b) The corresponding absorption
intensity at 468 and 760 nm, respectively, as a function of the concentration.

8. Electron Paramagnetic Resonance Spectroscopy

DPPH powder (g =2.0037) was used as a g-value reference. Each of the solutions was drawn into
an EPR-quality quartz capillary tube (0.6-mm 1.D.). The capillary was stoppered with parafilm and
placed in a 5-mm O.D. EPR sample tube, then positioned immediately in the EPR cavity. Series of
spectra was obtained at 295 K.

Spin concentrations. Compound 1 and 1-rfBu was dissolved with toluene in a 25 mL volumetric
flask, respectively, to give a roughly 1 mM sample solution. Similarly, TEMPO (3.91 mg) was

dissolved with toluene in 25 mL volumetric bottle to give a 1.0 mM standard radical sample. The
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EPR spectra were obtained at 295 K. The spin concentrations of the radicals were determined by
comparing the double-integrated EPR signal intensity of its solution with that of the TEMPO standard
of known concentration.

Spectra for simulation. To perform spectral simulation, diluted solutions of the free radicals were
prepared. Compound 1 (1.44 mg) was dissolved with dichloromethane (DCM) or toluene in a 25 mL
volumetric flask to give a 0.15 mM sample solution; and compound 1-Bu (2.20 mg) was dissolved
with toluene in a 25 mL volumetric flask to give a 0.20 mM sample solution. The corresponding EPR
spectra of 1 in DCM and 1-#Bu in toluene acquired at 295 K are shown in Fig. S10 and S11. The EPR
spectrum of 1 in toluene exhibited insufficient resolution for reliable simulation under the fast-motion

approximation.

Radical 1 in DCM
at 295 K

— Experiment

—— Simulation
rmsd = 0.008695

L] L) L) L)
331 334 337 340
mT
No. Item Value Standard Deviation 95% Confidence Interval
1 argl.g 2.00293 4.61725%10°(0.002%) 2.002842 —2.003022
2 argl.A(1,1) 21.89440 0.08093118 (0.370%) 21.73578 —22.05302
3 argl.A(1,2) 12.58950 0.4870437 (3.869%) 11.63491 —13.54409
4 argl.A(1,3) 11.76190 0.8227526 (6.995%) 10.14933 —13.37447
5 argl.Iwpp(1,1) 0.283922 0.03232706 (11.386%) 0.2205621 —0.3472819
6 argl.lwpp(1,2) 0.146061 0.04211096 (28.831%) 0.06352503 —0.228597

Fig. S10. EPR spectra (9.4294 GHz, modulation amplitude = 0.05 mT) of radical 1 (0.15 mM, label:
3-P61-U-7, spin concentration 100%) in DCM. Simulation: g = 2.0029, an) = 21.89 MHz (n =1),
anz = 12.59 MHz (n =1), an3 = 11.76 MHz (n =1); correlation coefficient near 1.0 between
Lorentzian and Gaussian components of the Voigt line shape.
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Radical 1-tBu in toluene
at 295 K

— Experiment

— Simulation
rmsd =0.01326

L] L] L] L]
331 334 T 337 340

No. Ttem Value Standard Deviation 95% Confidence Interval
1 argl.g 2.003191 1.83365%10° (0.001 %) 2.003155 -2.003227
2 argl.A(1,1) 21.82530 2.320289 (10.631 %) 17.27762 —26.37298
3 argl.A(1,2) 12.96110 3.253666 (25.103 %) 6.584032 —19.33817
4 argl.A(1,3) 11.24130 3.432502 (30.535 %) 4513719 —17.96888
5 argl.lwpp(1,1) 0.281702 0.01172936 (4.164 %) 0.2587129 —0.3046911
6 argl.lwpp(1,2) 0.199497 0.01389118 (6.963 %) 0.1722708 —0.2267232

Fig. S11. EPR spectrum (9.4168 GHz, modulation amplitude = 0.05 mT) of radical 1-#/Bu (0.20 mM,
label: 6-P101-O-7, spin concentration 99%) in toluene. Simulation: g = 2.0032, an) =21.83 MHz (n

=1), anz) = 12.96 MHz (n =1), anp) = 11.24 MHz (n =1); correlation coefficient near 1.0 between
Lorentzian and Gaussian components of the Voigt line shape.

Table S14. DFT-calculated isotropic '*N hyperfine coupling constants (in MHz) for 1, 2 and Blatter
in different media. Insert figures: (a) Illustration of the general structure and labelling of the three
nitrogen atoms in the Blatter-type radicals; (b) Plot of experimental vs. DFT-calculated '“N hyperfine
coupling constants for neutral radical 1 in DCM. The solid line represents the linear regression fit
through the predicted values, with the regression equation and R?> = 0.97 shown in the figure
demonstrating excellent agreement with the fitted model. The strong correlation supports the
assignment of the observed species to neutral radical 1.

‘ _ ‘ Solvent | Hyperfine Coupling Constants (MHz) (a)
Species Basis Set Medium Model
ode N1 N2 N4 1
7 N\N 2
1 MO062X/def2TZVP | gas phase / 20.0785 14.2083 16.1387 (b) L O: |
.- NG
M062X/def2TZVP DCM SMD 21.6004 13.9795 15.9426 T 24 - ¢
L /
UB3LYP/6-31G(d,p) | toluene | PCM | 19.1213 | 13.1013 | 14.1864 | = P 4
w /
o 20 d
2 MO062X/def2TZVP | gas phase / 18.7857 15.5993 16.9163 % in DCM /
[(}]
M062X/def2TZVP DCM SMD 20.1715 14.8650 16.6362 I& 16 /‘/
UB3LYP/6-31G(d,p) | toluene | PCM | 17.0315 | 13.6422 | 145744 | ¥ f/ S
w 12 - -
Blatter| M062X/def2TZVP | gas phase| / 19.6935 | 17.1791 | 17.7218 | § s y= 1R§i68"9'635453
£ = ’
M062X/def2TZVP DCM SMD 21.4430 15.8929 17.5773 o 8 L L . L 1 )
3 12 14 16 18 20 22 24
UB3LYP/6-31G(d,p) | toluene | PCM 18.4066 15.2504 15.4786 w DFT-computed “N Hyperfines (MHz)
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9. Electrochemistry Measurements

The cyclic and differential pulse voltammetry measurements were carried out at 25 °C in a
glovebox under argon atmosphere.

In the measurements, radical Blatter (1.42 mg, prepared according to the procedure reported in the
literatureS'°, 1 (1.92 mg, label: 9-P62-U-7, spin concentration 98%) and 1-fBu (2.20 mg, label: 9-
P59-0-7, spin concentration 100%) were first evacuated under high vacuum for 3 hours. Freshly
prepared dichloromethane was obtained from solvent purification system, then distilled from calcium
hydride under nitrogen. Supporting electrolyte tetrabutylammonium hexafluorophosphate (n-
BusNPFs) was recrystallized 3x from methanol, then dried under high vacuum for 48 hours at 70 °C.
In an argon glovebox, the radicals and n-BusNPFs were dissolved in 5 mL dichloromethane to give a

solution with the concentration of 1 mM for 1 and 1-#Bu containing n-BuaNPFs (0.1 M), respectively.

Three electrodes were employed, including a glass carbon electrode (4 mm in diameter) as the
working electrode, a platinum wire as counter electrode and an Ag electrode as the reference one.

! were obtained

Cyclic and differential pulse voltammograms with the scanning rates in the 100 mV s~
(Fig. 12). In the end of each measurement, ferrocene (0.93 mg, ferrocene: radical = 1:1, mol/mol) was
added to the cell and the peak potentials were referenced to the Fc/Fc™ couple (0.46 V vs SCE).5° A
background measurement was performed under the identical condition using the same solvent and
supporting electrolyte (0.1 M n-BusNPF¢ in dichloromethane) in the absence of the radicals. The
background current was subtracted from each voltammogram to obtain the net Faradaic responses.
A detailed investigation into the electrochemical reaction mechanisms and fundamental kinetics of
compounds 1 and 1-ZBu was next conducted using variable scan-rate and concentration-dependent
cyclic voltammetries. For the variable scan-rate measurements, in the glovebox, compound 1 (20.03
mg, label: 9-P62-U-7, spin concentration: 98%) and 1-fBu (22.91 mg, label: 9-P59-O-7, spin
concentration: 100%) was dissolved into dichloromethane in a 2 mL volumetric flask, respectively,
to give a stock solution, each with a concentration of 26 mM. These stock solutions were subsequently
diluted to a final concentration of 1.0 mM in 25 mL of dichloromethane in volumetric flask containing
n-BusNPFs (0.1 M) as the supporting electrolyte. For each measurement, 2 mL. of the resulting
solution was used to perform CV scans over a potential range of —1.2 to 0.9 V (vs. Fc/Fc*) at different
scan rates. The background current obtained at the corresponding scan rate was subtracted from each
CV to yield the net cyclic voltammogram. The results are presented in Fig. S13—S16. Subsequently,
CV experiments were carried out at different radical concentrations. Specifically, the 26 mM stock
solutions of the radicals were serially diluted to prepare 2 mL samples with concentrations ranging
from 0.20 to 1.4 mM, each containing [7-BusN]'[PFes] (0.1 M). Cyclic voltammetry was performed
over the potential window of —1.2 to 0.9 V with a fixed scanning rate of 100 mV s™'. The Background
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CV was acquired under the same conditions (0.1 M n-BusNPF¢ in dichloromethane, scan rate =
100 mV s7') and subtracted from each concentration-dependent voltammogram. The corresponding
results are shown in Fig. S17-S20.

Through the study of the electrochemical behavior of 1 and 1-rBu, we found that the compounds
have the same reversible electrochemical behavior as the Blatter free radical (Fig. 6b and Fig. S12,
Table 1). The compounds have one reversible oxidation potential peaks (£12”"' = 0.09 V for 1 and
E12"*1'=0.06 V for 1-fBu) and one reversible reduction potential peak (E12"°=—-0.66 V for 1 and
E12"°=-0.72 V for 1-fBu). Compared with the original Blatter radical (E12""! = 0.28 V, E1x"/0= —
0.92 V), the oxidation potential is decreased and the reduction potential is increased. The
electrochemical energy gap of 1 and 1-fBu are therefore determined to be 0.75 eV and 0.78 eV,

respectively.

Variable scan-rate and concentration-dependent cyclic voltammetries reveal key characteristics of
a reversible, diffusion-controlled, single-electron transfer process. This is supported by a linear
relationship of both the anodic and cathodic peak currents (ip) with the square root of the scan rate
(v'2, see Fig. S14-S15) and the radical concentration (Fig. S18-S19), coupled with the invariance of
the respective peak potentials (Fig. S16 and S20).

---------

E,,°= -0.66V
E,,”*"'= 0.09V

E,, "= -0.72V
E,.%*"= 0.06 V

-15 -1.0 -0.5 0.0 0.5 1.0
Potential vs SCE (V)

Fig. S12. Cyclic voltammetry of radicals 1 (1 mM) and 1-#Bu (1 mM) in dichloromethane containing
n-BusNPFs (0.1 M) as an electrolyte. Reference electrode = Ag/AgCl; scan rate = 100 mV s
temperature = 25 °C. Fc/Fc' (0.46 V) was used as an internal reference.
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Fig. S13. Variable scan-rate cyclic voltammetry of radicals 1 (1.0 mM) and 1-#Bu (1.0 mM) in DCM
containing n-BusNPFs (0.1 M) as an electrolyte. Reference electrode = Ag/AgCl; temperature = 25 °C.

Fc/Fc' (0.462 V) was used as an internal reference.

14
(a) (b)
9 | y=0.4352x-0.0391 .-®®
R? = 0.9981 0 0® 10 A
e o © i cOx
v @
4 PR O 6

y =0.5041x +0.0165

i (MA)
g
i (MA)
[ ]

2 =0.9983 o ®

-6 1 A ° y =-0.5636x-0.4253 -2 y =-0.2991x-0.293
PR ®... 2 =0.9991 ® ® . 2=0.9973
P2 °.q € J Vg o
-11 ®..0. ..o 6 -
-16 T T v -10 T r r
5 10 15 20 25 5 10 15 20

pl2 (mvllz 5-1/2)

Ul/Z (mV1/2 5-1/2)

25

Fig. S14. Plots of peak currents (ip) versus the square root (v'’?) of scan rate for radical 1. Data are
derived from the spectra shown in Fig. S13. i.%%, the anodic peak current for the first redox couple,

corresponding to the oxidation of the neutral radical to its cation; ip.c°, the cathodic peak current for
the first redox couple, corresponding to the reduction of the generated cation back to the neutral
radical; ipcR%, the cathodic peak current for the second redox couple, corresponding to the reduction
of the neutral radical to its anion; ipa"%, the anodic peak current for the second redox couple,
corresponding to the oxidation of the generated anion back to the neutral radical. For illustrations of

these different peak currents, see Fig. S13.

S23



(a) i Ox
10 y =0.5136x-0.1007 p,Cc .”...,.o
R2 =0.9990 e o L2
_____ S iS
e
@’ O
N
2 O 0
y =-0.6475x-0.5046
=10 A R?=0.9993
-20 v - v
5 10 15 20 25

v1/2 (mVI/Z 5-1/2)

(b) 15

i Red .0
y =0.5805x + 0.1056 p,c . o ®
2 = e 2
10 - R? =0.9995 ..._“.. ig
e
R L
54 - O‘ L,
N
N o0
y =-0.3515x-0.263
5 4 2 = 0.9959
-10 T T T
5 10 15 20 25

vl2 (mvllz 5-1/2)

Fig. S15. Plots of peak currents (ip) versus the square root (v’?) of scan rate for radical 1-fBu. Data

are derived from the spectra shown in Fig. S13. ip.®%, the anodic peak current for the first redox

couple, corresponding to the oxidation of the neutral radical to its cation; ip°%, the cathodic peak

current for the first redox couple, corresponding to the reduction of the generated cation back to the

neutral radical; ip.cR®, the cathodic peak current for the second redox couple, corresponding to the

reduction of the neutral radical to its anion; ip..*°¢, the anodic peak current for the second redox couple,

corresponding to the oxidation of the generated anion back to the neutral radical. For illustrations of

these different peak currents, see Fig. S12.

—
)
S—
-

-0.2 4

E (V) or ¢ Expt (eV)
gap

-0.6 1

-1

Q
Dy

200 300 400 500

v (mVs?)

100 600

—
g

E (V) or . Expt (eV
(V) or Bt (oV)

. .ai.@.

200 300 400 500

U (mV s)

100

Fig. S16. The experimental oxidation (E127) and reduction (E12°*!) potentials as well as the redox

gaps (ELY"

S13.

) at different scan rates for 1 and 1-#Bu. Data are derived from the spectra shown in Fig.

S24



R ——0.4mM
-6 ] Y ——0.6 mM
8x10 N ”\ f,j 0.8 mM
1.0 mM
-6 1.2mM
z 4x10 NN —— 1.4 mM
t 04
E
=]
o —4x1075 4 scan direction
-8x107°
-1.0 -0.5 0.0 0.5 1.0
o Potential vs SCE (V) \l 0.2 mM
=
4x107° 4
<
€ 0+
[
=
8 scan direction
-4x107 4
-8x107¢ T 1

-1.0 -0.5 0.0 05 1.0

Potential vs SCE (V)
Fig. S17. Concentration-dependent cyclic voltammetry of radicals 1 and 1-fBu in DCM containing
n-BusNPFs (0.1 M) as an electrolyte. Reference electrode = Ag/AgCl; scan rate = 100 mV s
temperature = 25 °C. Fc/Fc' (0.462 V) was used as an internal reference.
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Fig. S18. Plots of peak currents (ip) versus the concentration (Conc.) of 1 under a fixed scan rate of
100 mV s’!. Data are derived from the spectra shown in Fig. S17. ip..®%, the anodic peak current for
the first redox couple, corresponding to the oxidation of the neutral radical to its cation; ip°%, the
cathodic peak current for the first redox couple, corresponding to the reduction of the generated cation
back to the neutral radical; iR, the cathodic peak current for the second redox couple,
corresponding to the reduction of the neutral radical to its anion; "%, the anodic peak current for
the second redox couple, corresponding to the oxidation of the generated anion back to the neutral
radical. For illustrations of these different peak currents, see Fig. S12.
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Fig. S19. Plots of peak currents (ip) versus the concentration (Conc.) of 1-/Bu under a fixed scan rate
of 100 mV s!. Data are derived from the spectra shown in Fig. S17. ip..®%, the anodic peak current for
the first redox couple, corresponding to the oxidation of the neutral radical to its cation; ip.c°, the
cathodic peak current for the first redox couple, corresponding to the reduction of the generated cation
back to the neutral radical; ipcR%, the cathodic peak current for the second redox couple,
corresponding to the reduction of the neutral radical to its anion; i, the anodic peak current for
the second redox couple, corresponding to the oxidation of the generated anion back to the neutral
radical. For illustrations of these different peak currents, see Fig. S12.
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Fig. S20. The experimental oxidation (E12™"%) and reduction (E12°*!) potentials as well as the redox
gaps (E;if;,p ") at different concentrations of 1 and 1-#Bu. Data are derived from the spectra shown in

Fig. S17.
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Fig. S21. Cyclic voltammetry of Blatter (1 mM) in dichloromethane containing n-BusNPFs (0.1 M)
as an electrolyte. Reference electrode = Ag/AgCl; scan rate = 100 mV s™'; temperature = 25 °C. Fc/Fc*
(0.46 V) was used as an internal reference (ip.c%4 = 8.57 UA, ipaR = -8.53 A, ip.c®* = 9.03 PA, ip.°*
=-8.91 pA).

10. Computational Details

General Methods. DFT calculations were performed using the Gaussian 09 program packageS2°
in Linux operating system. At first, the geometries for the studies radicals were obtained by full
system optimization at the M06-2X/def2-TZVP level of theory,>*’ using SMD%? solvation model
for dichloromethane. Dispersion was taken into account using Grimme’s empirical dispersion
correction (D3 version) (empiricaldispersion=GD3).5° Frequencies were also calculated at the same
level of theory to ensure the stationary points represented the minima on the potential energy surfaces.
Orbital plots were obtained using cube files with “coarse” setting and the surfaces plotted with
isodensity 0.02.

Based on the optimized geometries in dichloromethane, NICS(1)zz and 2D-NICS for all the
studies radicals were calculated using the GIAO-B3LYP/6-31g(d,p) method and SMD model. For
NICS(1)2z computations, the ghost atoms (Bq) are located at the distance of 1 A above or below the
center of entire mass of the ring systems. The excitation energies, oscillators, and rotational strengths
of 30 lowest-lying singlet excited states of 1 and 1-rBu were calculated using TD-DFT(ub3lyp/6-
31+g(d,p)/SMD). The Boltzmann-averaged UV-vis-NIR spectra were obtained by using the Gaussian
functions with half-width of 0.42 eV through the aid of Multiwfn3.4.5%
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Radicals 1 and 1-#Bu were also fully optimized in the gas phase at the M06-2X-GD3/def2-TZVP
level of theory. The spin density plots for the radicals in the gas phase were visualized by GaussView
6.0, using “medium” setting and an isodensity of 0.003 electron Bohr* for surface plotting.

The redox potentials were calculated at the M06-2X-GD3/def2-TZVP level of theory using the
method based on Born-Haber cycle (Scheme S3),5! where the standard Gibbs free energies of redox
half reactions consist of the free energy change in the gas phase and the solvation free energies of the

oxidized and reduced species:

(a) Rygs Py . R§as + egas

—AG,, (neutral) —AG,(cation)
Ryo) AGQX g R;LOZ + es_ol

(b) Ryas + gus Edgys + Rgas

— AGy,, (neutral) —AGpy (anion)
Ryor * es_ol AGroed Rs_ol

Scheme S3. The Born-Haber cycle.

In the computations, the gas-phase ionization potentials (/Pgs) are determined by the enthalpy
changes between the cationic and neutral molecules, whereas the gas-phase electron affinities (EA4gas)

are the differences between neutral and anionic molecules:
IPyys = (E” + ZPVE + Ejppy Yeation — (E” + ZPVE + E oy Incutra (S1)

EAga = (E° + ZPVE + E oy Yncutral — (E” + ZPVE + E oy, anion (S2)

where E’ is the total electronic energy, ZPVE the zero-point vibrational energy and E,,,, the
thermal correction to the energy. The free energies of the oxidation (4 GO(;) and reduction reactions

(4 Grgd) were determined based on the obtained /Pgas and EAgas, corrected by solvation effects through

Eqgs. S3 and S4:
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AGgy = IPgy + AG,g(cation) — AG,y (neutral) (S3)

AGyoq = — EAgys + AG,yi(anion) — AG,, (neutral) (S4)

where 4G,,;, including AG,,(neutral), AG,,(cation) and AG,,(anion), denote the solvation free
energy for each species. The corresponding thermodynamic redox potentials, Eox and Ered, were

calculated by Faraday's law:

0
=22 (S5)
_AGrgd
Ered = T (86)

where 7 is the number of electrons transferred (z =1 in the studies cases) and F'is the Faraday constant.

The differential solvation stabilization energy (44G,,) was determined by,

A4G,,; = — AGy, (anion) — AGy, (cation) + 2 AG,,(neutral) (S7)
The results are shown in Fig. 2 and Table 1 in the main text as well as Fig. S22—S30 and Table
S15-S22.

Table S15. The DFT (SMD M06-2X-GD3/def2-TZVP) calculations for the radicals Blatter and 1-8
in dichloromethane: charge (e), spin multiplicity, energies (E°, hartree), zero-point vibrational
energies (ZPVE, hartree), ZPVE-corrected energy (E°+ZPVE, hartree), sum of electronic and thermal
free energies (G, hartree, 298 K), Sum of electronic and thermal Enthalpies (H, hartree, 298 K), total
entropy (electronic, translational, rotational and vibrational, S, cal-mol '-K™!, 298 K), dipole moment
(total, n, Debye), and imaginary and lowest vibrational frequencies (cm ™).«

Spin Point RMS Lowest
Species  [Chrg Multip| E° ZPVE | E+ZPVE | G(298K) | H(298K) | S298K) | <s*> | n |Gradt?| Vibrational
-licity &P (x10°%) | Frequencies
Blatter 0 2 C1 | —896.658916358 | 0.28542 | —896.373497 | —896.419484 | —896.356498 | 132.566 |0.7680 | 4.40 2 18.1,52.7
1 0 2 C1 | -1203.93863275 | 0.380381 | -1203.558252 | -1203.610284 | -1203.535914 | 156.524 |[0.7669 | 3.76 3 28.2,29.5
1-1Bu 0 2 Ci | -1361.17552287 | 0.492750 | -1360.682773 | -1360.742489 | -1360.654851 | 184.450 |[0.7669 | 4.30 2 7.75,22.9
2 0 2 Ci | -1280.17920394 | 0.393449 | -1279.785755 | -1279.837762 | -1279.762873 | 157.617 |0.7722 | 4.05 9 37.4,40.6
3 0 2 C1 | -1618.17578148 | 0.368856 | -1617.806926 | -1617.86328 | -1617.78291 169.154 | 0.7696 | 5.89 2 12.6,29.4
4 0 2 C1 | -970.693729912 | 0.268676 | -970.425054 | -970.469342 | -970.408429 128.201 |0.7670 | 3.36 2 394,53.0
5 0 2 C1 | -1293.65839634 | 0.265401 | -1293.392996 | -1293.439136 | -1293.375624 | 133.673 |[0.7675| 2.94 5 20.1, 40.0
6 0 2 C1 | -1233.75170597 | 0.291198 | -1233.460508 | -1233.511042 | -1233.440006 | 149.508 |[0.7679| 3.17 1 32.7,37.9
7 0 2 C1 | -1277.96638644 | 0.362705 | -1277.603681 | -1277.654826 | -1277.581633 | 154.047 [0.7686| 3.67 2 30.6, 36.5
8 0 2 Ci -1667.2030796 | 0.563166 | -1666.639914 | -1666.707973 | -1666.606583 | 213.393 [0.7690 | 3.57 2 13.5, 18.5

“ For different energy units, 1 Hartree = 627.5095 kcal mol ' = 27.2114 eV. ® Charge. ¢ Symmetry point group of the
geometry. ¢ In Cartesian coordinates.

S29



10.1 Simulated UV-vis spectra
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Fig. S22. TD-DFT(ub3lyp/6-31+g(d,p)/SMD)-computed UV-vis-NIR absorption spectrum of 1 in
dichloromethane.
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Fig. S23. TD-DFT(ub3lyp/6-31+g(d,p)/SMD)-computed UV-vis-NIR absorption spectrum of 1-/Bu
in dichloromethane.
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Table S16. Electronic transitions of 1 calculated at the TD-DFT(ub31lyp/6-31+g(d,p) level: main
contribution, <S*>, energies (eV), wavelength (nm), and oscillator strength (f).

Excited
Main contribution <S*>  Energy[eV] Wavelength[nm]  Osc. strength(f)
State
1 a-HOMO—0-LUMO 0.813 1.6951 731.41 0.0133
2 p-HOMO— p-LUMO 0.868 2.5103 493.90 0.0301

a-HOMO—0-LUMO+1
3 oa-HOMO—a-LUMO~1 0.854 2.5787 480.80 0.0473
B-HOMO—> B-LUMO
B-HOMO-1— B-LUMO
a-HOMO— -LUMO+2
5 oa-HOMO— 0-LUMO+2 1.073 2.8560 434.12 0.0339
B-HOMO-1—> B-LUMO
B-HOMO-5— B-LUMO
6 B-HOMO-6— B-LUMO 0.920 3.0013 413.10 0.0114
B-HOMO-3— B-LUMO
B-HOMO-2— B-LUMO
7 oa-HOMO— a-LUMO+2 1.199 3.0485 406.71 0.0397
a-HOMO—> -LUMO+3
a-HOMO— a-LUMO-+4
o-HOMO— o-LUMO+3
8 B-HOMO-2— B-LUMO 1.063 3.2019 387.22 0.0203
o-HOMO— o-LUMO+4
9 a-HOMO= a-LUMO+3 1.334 3.2767 378.38 0.0010
o-HOMO— o-LUMO+4
10 0-HOMO= a-LUMO+4 2.068 3.2973 376.02 0.0029
a-HOMO-1— o-LUMO+2
1 oa-HOMO— a-LUMO+2 1.594 3.3223 373.18 0.0992
B-HOMO-2— B-LUMO
B-HOMO-3— B-LUMO
o-HOMO— o-LUMO+4
13 a-HOMO-1— -LUMO 1.937 3.5206 352.17 0.0124
4-HOMO— -LUMO+6
4-HOMO— 6-LUMO+5
14 o-HOMO— o-LUMO+6 1.839 3.5910 345.26 0.0189
B-HOMO-1— -LUMO+2
o-HOMO-1— o-LUMO
B-HOMO-4— B-LUMO
B-HOMO-5— B-LUMO
B-HOMO-6— B-LUMO
16 B-HOMO-4— B-LUMO 0.987 3.6778 337.12 0.0135
B-HOMO-5— B-LUMO
17 0-HOMO— a-LUMO+5 0914 3.7180 333.47 0.0020
a-HOMO— o-LUMO-+6
B-HOMO— B-LUMO-+1
B-HOMO-3—B-LUMO+1
o-HOMO-4— o-LUMO
B-HOMO-4— B-LUMO
B-HOMO-1—p-LUMO+2
19 B-HOMO-2—B-LUMO+1 1.956 3.8209 324.49 0.0774
B-HOMO—> B-LUMO+1
a-HOMO-1— 0-LUMO

20 1.349 3.8603 321.18 0.2423
B-HOMO—> B-LUMO+1

1.317 2.8197 439.70 0.0495

12 0.999 3.4702 357.28 0.0302

15 1.038 3.6596 338.80 0.0080

18 2.235 3.7760 328.34 0.0624
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Table S17. Electronic transitions of 1-fBu calculated at the TD-DFT(ub3lyp/6-31+g(d,p) level:
main contribution, <S?>, energies (eV), wavelength (nm), and oscillator strength (f).

Excited
Main contribution <S*>  Energy[eV] Wavelength[nm]  Osc. strength(f)
State
1 a-HOMO—0-LUMO 0.812 1.6755 739.97 0.0136
2 p-HOMO— p-LUMO 0.874 2.4954 496.84 0.0294

a-HOMO—0-LUMO+1
3 oa-HOMO—a-LUMO~1 0.854 2.5537 485.50 0.0521
-HOMO—> B-LUMO
4 a-HOMO— a-LUMO+2 1.510 2.8207 439.56 0.0523
B-HOMO-1— B-LUMO
B-HOMO-1— B-LUMO
a-HOMO— a-LUMO+2
B-HOMO-6— B-LUMO
6 B-HOMO-5— B-LUMO 0.926 3.0162 411.06 0.0090
B-HOMO-4— B-LUMO
B-HOMO-2— B-LUMO
a-HOMO—> -LUMO+3
8 a-HOMO— a-LUMO+3 1.246 3.2284 384.04 0.0432
-HOMO-3— B-LUMO
9 0-HOMO= a- 376.10 LUMO*2 ) 3.2604 380.27 0.1306
B-HOMO-2— B-LUMO
B-HOMO— B-LUMO-1
B-HOMO-1—B-LUMO+2
1 a-HOMO—> o-LUMO+3 0.898 3.3081 374.79 0.0078
B-HOMO-3— B-LUMO
o-HOMO— a-LUMO+4
4-HOMO— o-LUMO+6
13 4-HOMO-1— 0-LUMO 1771 3.5151 35271 0.0175
a-HOMO—> -LUMO+5
4-HOMO—> -LUMO+5
14 B-HOMO-1—> B-LUMO-+1 1.966 3.5808 346.25 0.0139
a-HOMO-1— 0-LUMO
B-HOMO-5— B-LUMO
B-HOMO-6— B-LUMO
a-HOMO—a-LUMO+5
16 B-HOMO-5— B-LUMO 1.118 3.6820 336.73 0.0057
4-HOMO— B-LUMO+6
17 a-HOMO— a-LUMO+5 1.177 3.6957 335.48 0.0160
B-HOMO-4—B-LUMO
B-HOMO-4—B-LUMO
B-HOMO—B-LUMO-+1
B-HOMO-1—p-LUMO+2
19 B-HOMO-1— B-LUMO+1 1.960 3.8069 325.69 0.0696
B-HOMO-2— B-LUMO+1
a-HOMO-1— 0-LUMO

20 1.324 3.8349 323.30 0.2742
B-HOMO— B-LUMO+1

0.888 2.8633 433.01 0.0345

1.082 3.0323 408.88 0.0311

10 2.345 3.2965 376.10 0.0028

12 1.060 3.4699 357.32 0.0276

15 0.906 3.6373 340.87 0.0134

18 2.000 3.7520 330.45 0.0457
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10.2 Molecular Orbitals
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Fig. S24. Plots of the frontier molecular orbitals of 1 (Isovalue = 0.02 electron Bohr™).
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Fig. S25. Plots of the frontier molecular orbitals of 1-fBu (Isovalue = 0.02 electron Bohr™).
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Fig. S26. Plots of the frontier molecular orbitals of 2 (Isovalue = 0.02 electron Bohr™).

S34



Table S18. The DFT (M06-2X-GD3/def2-TZVP//SMD) calculated frontier molecular orbitals of Blatter and 1-8 in dichloromethane.

Species Blatter 1 1-Bu 2 3 4 5 6 7 8
SOMO (a) (eV) -5.9613 -5.8110 -5.7632 -5.7484 -5.9438 -5.9278 -5.9875 -6.1567 -5.8958 -5.8483
LUMO (a) (eV) -0.6371 -1.0505 -1.0402 -1.1976 -1.0878 -0.7816 -0.7871 -0.8966 -0.7988 -0.9529
HOMO (B) (eV) -7.6115 -7.4427 -7.3849 -6.6463 -7.3684 -7.1267 -6.8973 -7.8105 -6.9804 -6.8928
SUMO (B) (eV) -1.9246 -1.9585 -1.9242 -2.2190 -2.1849 -2.0767 -2.1896 -2.1304 -2.1229 -2.0127
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10.3 Charge and Spin densities

Table S19. Mulliken atomic charge distributions and spin densities for Blatter, 1, 1-fBu and 2-8 at
the M06-2X-GD3/def2-TZVP (gas phase) level.

Blatter 1
I
(X
Charges Spin densities Charges Spin densities

IN 0.04263 IN 0.261726 IN 0.044023 IN 0.284072
2N -0.288958 2N 0.34128 2N -0.287861 2N 0.267318
3C 0.228259 3C -0.120701 3C 0.243922 3C -0.102406
4N -0.319082 4N 0.32385 4N -0.376812 4N 0.307203
5C 0.182865 5C -0.003107 5C 0.249645 5C -0.034504
6C 0.067459 6C 0.053621 6C -0.050925 6C 0.162156
7C 0.209305 7C -0.039506 7C 0.083821 7C -0.045711
8C -0.088063 8C 0.041096 8C -0.013763 8C 0.04809
9C 0.033835 9C -0.021009 9C 0.03188 9C -0.029882
10C -0.007298 10C 0.037074 10C -0.009831 10C 0.054106
11C 0.022956 11C -0.020696 11C 0.026867 11c -0.031204
12C -0.026447 12C 0.037109 12C -0.005516 12C 0.058128
13C -0.039055 13C -0.002036 13C 0.014737 13C -0.043003
14C 0.004375 14C 0.071689 14 C 0.089821 14C 0.049334
15C 0.005351 15C 0.025337 15C -0.063497 15C -0.026429
16C -0.062737 16C 0.028189 16 C -0.020314 16 C 0.054026
17C 0.071674 17C 0.012619 17C 0.014623 17C -0.031147
18C -0.03257 18C -0.01707 18C -0.006658 18C 0.054343
19C 0.008012 19C 0.010772 19C 0.109287 19C 0.000277
20C 0.002436 20C -0.013346 20C 0.000715 20C -0.00608
21C 0.001249 21C 0.00907 21C -0.037439 21C 0.010295
22C -0.016195 22C -0.015961 22C 0.012493 22C -0.000966
23C -0.005456 23C 0.007624

24C -0.07132 24C 0.000815

25C 0.057407 25C 0.01657

26 C -0.023963 26 C -0.01434

27C 0.004267 27C 0.008998
28C 0.00245 28C -0.011558

29C 0.003275 29C 0.007882
30C -0.015877 30C -0.014005
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Charges Spin densities Charges Spin densities

IN 0.056668 IN 0.247717 IN 0.054833 IN 0.246288
2N -0.292194 2N 0.311704 2N -0.296732 2N 0.350233
3C 0.221385 3C -0.116449 3C 0.223195 3C -0.120557
4N -0.361723 4N 0.315270 4N -0.31581 4N 0.314244
5C 0.242439 5C -0.033388 5C 0.226571 5C -0.005467
6C 0.020067 6C 0.077620 6C 0.029771 6C 0.02738
7C 0.212048 7C -0.036073 7C 0.20198 7C -0.034046
8C -0.088788 8C 0.037575 8C -0.086709 8C 0.03374
9C 0.033206 9C -0.019080 9C 0.036407 9C -0.017049
10C -0.006101 10C 0.033701 10C -0.003478 10C 0.030145
11c 0.022960 11c -0.018732 11c 0.023656 11c -0.016998
12C -0.025021 12C 0.033505 12C -0.020463 12C 0.030651
13C 0.070220 13C 0.015433 13C -0.057242 13C 0.030611
14C -0.021560 14C -0.015001 14C 0.001459 14C 0.047907
15C 0.003757 15C 0.008904 15C 0.189102 1sC 0.02243
16 C 0.000183 16 C -0.013421 16 C -0.180584 16 C 0.043495
17C 0.006996 17C 0.010573 17¢C 0.07662 17C 0.012054
18C -0.027678 18C -0.016997 18C -0.033047 18C -0.017181
19C 0.025495 19C 0.038105 19C 0.008564 19C 0.010804
20C 0.022130 20C 0.002057 20C 0.002411 20C -0.013354
21C 0.032033 21C 0.021942 21C 0.002197 21C 0.008969
22C -0.079356 22C -0.006735 22C -0.020142 22C -0.015501
23C -0.023503 23C 0.032667 23N -0.24468 23N -0.010327
24 C 0.080250 24 C -0.009956 24 S 0.018996 24 S -0.008242
25C -0.049372 25C 0.024831 25C 0.136788 25C 0.037629
26 C 0.004996 26 C -0.009792 26 C 0.062018 26 C -0.012548
27C -0.042728 27C 0.035447 27C -0.034673 27C 0.012774
28 C 0.079855 28 C -0.016396 28 C -0.014085 28 C -0.007418
29C -0.053778 29C 0.054534 29C 0.012807 29C 0.013715
30C -0.088331 30C -0.039175 30C 0.018184 30C -0.007149
31C 0.106727 31C 0.057696 31C -0.017917 31C 0.01277
32C -0.081280 32C -0.008085
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Charges Spin densities Charges Spin densities
IN 0.094327 IN 0.262491 IN 0.069952 IN 0.257867
2N -0.32254 2N 0.312183 2N -0.322431 2N 0.319739
3C 0.243403 3C -0.10853 3C 0.245960 3C -0.113781
4N -0.31923 4N 0.292314 4N -0.319217 4N 0.303975
5C 0.203216 5C -0.00642 5C 0.196901 5C -0.010938
6C -0.0023 6C 0.081037 6C 0.040613 6C 0.077030
7C 0.057422 7C -0.06361 7C 0.116649 7C -0.069865
8C 0.217153 8C 0.078324 8C -0.018564 8C 0.075684
9C -0.07168 9C -0.04097 9C -0.004006 9C -0.038638
10C 0.020459 10C 0.083229 10C -0.004742 10C 0.073065
11C -0.00137 11C -0.03759 11C 0.004582 11C -0.038769
12C 0.026922 12C 0.070364 12C 0.020748 12C 0.069773
13C 0.199103 13C 0.010056 13C -0.021760 13C -0.002062
14C -0.07629 14C 0.024773 14C -0.013088 14C 0.050247
15C 0.04847 15C 0.031774 15C 0.021719 15C 0.017022
16 C -0.09603 16 C -0.00492 16 C -0.083802 16 C 0.013304
17C 0.059479 17C 0.010619 17C 0.075538 17C 0.011566
18C -0.02823 18C -0.01442 18C -0.029455 18C -0.015332
19C 0.009251 19C 0.009224 19C 0.009127 19C 0.009409
20C 0.003125 20C -0.01069 20C 0.004659 20C -0.011753
21C 0.000444 21C 0.007321 21C -0.001980 21C 0.007644
22C -0.00816 22C -0.01326 22C -0.015482 22C -0.013600
230 -0.25695 230 0.026701 23S 0.028081 23S 0.028414
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Charges Spin densities Charges Spin densities
IN 0.049637 IN 0.269128 IN 0.076793 IN 0.270877
2N -0.287504 2N 0.336553 2N -0.345494 2N 0.293772
3C 0.234281 3C -0.114073 3C 0.257343 3C -0.102517
4N -0.320497 4N 0.318331 4N -0.322465 4N 0.290321
5C 0.195003 5C -0.017021 5C 0.197855 5C -0.01147
6C 0.059988 6C 0.049664 6C 0.003706 6C 0.083834
7C 0.208716 7C -0.038546 7C 0.018916 7C -0.07592
8C -0.021367 8C 0.035765 8C 0.266678 8C 0.101065
9C 0.025617 9C -0.019851 9C -0.109944 9C -0.043558
10C -0.001577 10C 0.035676 10C -0.039655 10C 0.070359
11C 0.039153 11C -0.020393 11C 0.080684 11C -0.028488
12C -0.088112 12C 0.039616 12C 0.091735 12C 0.058891
13C -0.025133 13C 0.025914 13C 0.202177 13C 0.006051
14C -0.029333 14C 0.071751 14C -0.084557 14C 0.025818
15C -0.007299 15C 0.002963 15C 0.053417 15C 0.023657
16C -0.051267 16C 0.037092 16C -0.099976 16C 0.00032
17C 0.073655 17C 0.010732 17C 0.078045 17C 0.009059
18C -0.029553 18C -0.015515 18C -0.033435 18C -0.013074
19C 0.010178 19C 0.009899 19C 0.012117 19C 0.008443
20C 0.006264 20C -0.011699 20C 0.002576 20C -0.009681
21C 0.004305 21C 0.007879 21C -0.007478 21C 0.006347
22C -0.015499 22C -0.013747 22C -0.008552 22C -0.011339
23C 0.508275 23C -0.002278 23C -0.048735 23C -0.014574
24F -0.180329 24F -0.000075 24C -0.058427 24C 0.028215
25F -0.178441 25F 0.001366 25C 0.103737 25C -0.01349
26F -0.179161 26F 0.000869 26C -0.049973 26C 0.00607
27C 0.000029 27C -0.007229
28C -0.007557 28C 0.007977
29C -0.079124 29C -0.006342
30C 0.109524 30C 0.015612
310 -0.259959 310 0.03099
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Charges Spin densities

IN 0.052084 IN 0.255934
2N -0.296369 2N 0.327022
3C 0.234176 3C -0.117275
4N -0.31934 4N 0.317491
5C 0.21641 5C -0.013236
6C 0.05121 6C 0.05278

7C 0.215184 7C -0.04118

8C -0.083649 8C 0.045217
9C 0.026592 9C -0.023382
10C -0.004553 10C 0.040698
11C 0.020072 11C -0.022584
12C -0.029703 12C 0.04024

13C -0.056892 13C 0.00618

14C -0.050757 14C 0.093131
15C 0.049453 15C -0.005437
16C -0.081398 16C 0.037723
17C 0.06973 17C 0.012394
18C -0.032927 18C -0.016621
19C 0.006495 19C 0.010486
20C 0.00173 20C -0.013123
21C 0.000472 21C 0.008837
22C -0.018219 22C -0.01539
23C 0.081841 23C -0.006018
24C -0.046632 24C -0.002133
25C -0.005649 25C -0.000392
26C 0.003485 26C -0.001205
27C 0.000912 27C 0.000569
28C 0.029659 28C -0.001202
29C 0.10406 29C 0.01445

30C -0.072414 30C -0.002182
31C 0.032854 31C 0.003208
32C -0.005739 32C -0.001576
33C 0.004153 33C 0.003385
34C -0.004245 34C -0.001954
35C 0.00256 35C 0.002778
36C -0.08751 36C 0.005379
37C 0.000802 37C 0.004025
38C -0.00196 38C -0.001444
39C 0.007707 39C 0.00532

40C -0.004231 40C -0.001831
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41C 0.037238 41C 0.001443
42C -0.046692 42C -0.000525
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Fig. S27. DFT(M06-2X-GD3/def2-TZVP) calculated spin populations on atoms (blue numbers) and
summed values of six atoms on the rings (red numbers in parentheses) for the studied radicals.
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Fig. S28. DFT(M06-2X-GD3/def2-TZVP) calculated Mulliken charges on atoms (red numbers) and
the summed values of six atoms on the ring (green numbers in parentheses) for the studied radicals.

10.4 Electrochemical Gaps Calculations
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Table S20. The DFT (M06-2X-GD3/def2-TZVP//SMD MO06-2X-GD3/def2-TZVP) calculations for the redox potentials of Blatter and 1-8: energies
(E°, hartree), zero-point vibrational energies (ZPVE, hartree), thermal correction to energies (TC-E, hartree), total electronic and thermal energies (U,
hartree, 298 K), dipole moment (total, p, Debye), imaginary and lowest vibrational frequencies (cm™!), relative electronic and thermal energies (Rel. U,
hartree), the gas-phase ionization potentials (/Pgas, €V), the gas-phase electron affinities (EA4gas, €V), the solvation free energies of the neutral species
(4G (neut), eV), the solvation free energies of the cations (4G (cat), eV), the solvation fgee energies of the anions (AGSOl(anion&, eV), The
differential solvation stabilization energy (44Gi,, €V), the free energies of the oxidation (4G _, hartree) and reduction reactions (4G, , hartree),
thermodynamic oxidation (Eox, €V) and reduction (Ereq, €V) potentials, and the electrochemical gaps (£5%, eV).

'gap >
Spin Point RMS Lowest 4G 4G 4G cul
o1nt sol sol 5ol )
Species | Task® | State | Medium |Chrg.<[Multip| ., E° ZPVE | TCE | H@98K) | <S> | u |Gradte Vibrational | [Py, | Edgs ! ' " 4G | AG° | 4G" | Eox | Ered e
.. |erp. & . (Neut.) | (Cat.) | (Anion) ox ox gap
-licity (x107°)|Frequencies
Basic Opt. | Neutral |Gas Phase| 0 | 2 | Ci | -896.629570596 | 0.285481 | 0.302555 | ~896.327960 |0.7691| 3.10 | 1 | 30.0,37.6
SPE/ |Neutral] DCM | 0 | 2 | ¢ | -896.658666471 / / / / / / /
SPE/ | Cation |GasPhase| +1 | 0 | Ci | 896394157354 / / / / / / /
SPE/ | Anion |GasPhase| 1 | 0 | Ci | -896.680943289 / / / / / / /
Blatter 6222 | 1.834 | 07917 | -2.2877 | 2.2998 | 3.004 | 0.1737 |-0.1228| 4.726 | 3.343 | 1.383
Basic Opt. | Cation |Gas Phase| +1 | 0 | Ci | -896.402563017 | 0.287238 | 0303251 | -896.099312 | / |4.86| 3 | 276,345
SPE¢ |Cation| DCM | +1 | 0 | ¢ |-896.486637382 / / / / / / /
Basic Opt. | Anion |GasPhase| —1 | 0 | Ci |-896.695079588 | 0.283506 | 0299699 | -896.39538 | / |145| 2 | 266,442
SPE" | Anion| DCM | -1 | 0 | ¢ |-896.779596196 / / / / / / /
Basic Opt. | Neutral |Gas Phase| 0 | 2 | Ci | -1203.90210572 | 0.380086 | 0.401556 | -1203.500550 |0.7680| 2.49 | 5 | 20.9,26.7
SPE/ |Neutral] DCM | 0 | 2 | ¢ |-1203.93840764 / / / / / / /
SPE/ | Cation |GasPhase| +1 | 0 | Ci | -1203.67758707 / / / / / / /
SPE/ | Anion |GasPhase| 1 | 0 | Ci | -1203.96031803 / / / / / / /
1 5.855 | 2.065 | -0.9878 | -2.3283 | -2.4070 | 2.760 | 0.1659 [-0.1280| 4.514 | 3.484 | 1.030
Basic Opt. | Cation |Gas Phase| +1 | 0 | Ci | -1203.68938388 | 0.382740 | 0.403990 | -1203.285394 | / |3.05| 4 | 257,368
SPE¢ |Cation| DCM | +1 | 0 | & |-1203.77494999 / / / / / / /
Basic Opt. | Anion |GasPhase| 1 | 0 | Ci | -1203.97628232 | 0.378339 | 0.399861 | -1203.576421 | / |2.11| 7 | 286,333
SPE" | Anion| DCM | -1 | 0 | ¢ |-1204.06473535 / / / / / / /
Basic Opt. | Neutral |Gas Phase| 0 | 2 | Ci | -1280.13975331 | 0.393169 | 0.415218 | -1279.724536 |0.7741| 272 | 2 | 283,39.0
SPE/ |Neutral] DCM | 0 | 2 | ¢ |-1280.17904091 / / / / / / /
SPE/ | Cation |GasPhase| +1 | 0 | i | -1279.9167763 / / / / / / /
SPE/ | Anion |GasPhase| 1 | 0 | Ci | -1280.20646305 / / / / / / /
2 5931 | 2.150 | -1.0691 | -2.3573 | -2.3646 | 2.584 | 0.1706 |-0.1266 | 4.643 | 3.446 | 1.197
Basic Opt. | Cation |Gas Phase| +1 | 0 | Ci | -1279.92354827 | 0.395049 | 0.416989 | -1279.506560 | / | 323 | 2 | 250,368
SPEf |Cation| DCM | +1 | 0 | ¢ |-1280.01017938 / / / / / / /
Basic Opt. | Anion |GasPhase| 1 | 0 | Ci | -1280.21630481 | 0.390458 | 0.412742 | -1279.803563 | / | 0.61| 1 | 194,304
SPE" | Anion| DCM | -1 | 0 | ¢ |-1280.30320354 / / / / / / /
Basic Opt. | Neutral |Gas Phase| 0 | 2 | Ci | -1618.13701304 | 0.369144 | 0.392225 | -1617.744788 |0.7705| 4.03 | 1 | 25.1,29.9
3 6.072 | 2.070 | -1.0495 | 2.3401 | -2.4147 | 2.656 | 0.1757 -0.1263 | 4.781 | 3.435 | 1.346
SPE/ |Neutral]l DCM | 0 | 2 | ¢ |-1618.17558221 / / / / / / /
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Continued from previous page ...

Spin |, . RMS | Lowest
. . |Point o AGol AGor AGol 0 0 Cale
Species | Task? | State | Medium |Chrg.<|Multip E° ZPVE TC-E H(@298K) | <S> | p |[Gradt| Vibrational | [Py | Edgs ) 4G | 4G, | 4G, | Eox | Ered
licity grp.! (X107)| Frequencies (Neut.) | (Cat.) | (Anion) : gap
SPE/ Cation |Gas Phase| +1 0 Ci | -1617.90759625 / / / / / / /
SPE/ Anion |Gas Phase| -1 0 Ci | -1618.20105354 / / / / / / /
Basic Opt. | Cation |Gas Phase| +1 0 Ci | -1617.91528238 | 0.370697 | 0.393622 | -1617.521661 / 3.95 5 26.4,31.4
SPE ¢ Cation | DCM +1 0 Ci | -1618.00127906 / / / / / / /
Basic Opt. | Anion [Gas Phase| —1 0 Ci | -1618.21121528 | 0.367066 | 0.390349 | -1617.820866 / 5.74 3 18.9,22.2
SPE * Anion | DCM -1 0 Ci | -1618.2999562 / / / / / / /
Basic Opt. | Neutral |Gas Phase| 0 2 C1 | -970.666466347 | 0.268584 | 0.284366 | -970.382100 |0.7678 | 2.25 2 19.7, 48.0
SPE/ |Neutral| DCM 0 2 Ci | -970.693593759 / / / / / / /
SPE/ | Cation |Gas Phase| +1 0 Ci | -970.430521381 / / / / / / /
SPE/ Anion |Gas Phase| -1 0 Ci | -970.724087958 / / / / / / /
4 6.286 | 1.829 | -0.7382 | -2.2495 | -2.2406 | 3.014 | 0.1755 |-0.1224| 4.775 | 3.331 | 1.444
Basic Opt. | Cation |Gas Phase| +1 0 Ci | -970.437284441 | 0.270635 | 0.286205 | -970.151079 / 3.78 4 21.9,48.0
SPE ¢ Cation | DCM =l 0 Ci | -970.519953238 / / / / / / /
Basic Opt. | Anion |Gas Phase| -1 0 Ci | -970.730994084 | 0.265446 | 0.281685 | -970.449309 / 1.54 3 25.0,41.9
SPE * Anion | DCM -1 0 Ci | -970.813335003 / / / / / / /
Basic Opt. | Neutral |Gas Phase| 0 2 Ci | -1293.63014846 | 0.265330 | 0.281777 | -1293.348372 [0.7684 | 1.94 1 21.0,27.4
SPE/ |Neutral| DCM 0 2 Ci | -1293.65825686 / / / / / / /
SPE/ Cation |Gas Phase| +1 0 Ci | -1293.39191727 / / / / / / /
SPE/ Anion |Gas Phase| -1 0 C1 | -1293.69266061 / / / / / / /
5 6.318 | 1.996 | -0.7649 | -2.2514 | -2.2590 | 2.981 | 0.1776 (-0.1283 | 4.832 | 3.490 | 1.342
Basic Opt. | Cation |Gas Phase| +1 0 C) | -1293.39989618 | 0.267408 | 0.283724 | -1293.116172 / 3.28 1 8.65,25.1
SPE¢ | Cation | DCM +1 0 C) | -1293.48263569 / / / / / / /
Basic Opt. | Anion |Gas Phase| -1 0 Ci | -1293.7016207 | 0.263341 | 0.279898 | -1293.421722 / 1.80 6 38.6,42.5
SPE * Anion | DCM —1 0 Ci | -1293.78464041 / / / / / / /
Basic Opt. | Neutral |Gas Phase| 0 2 Ci | -1233.72321033 | 0.291316 | 0.310985 | -1233.412226 [0.7689 | 2.60 1 27.8,28.6
SPE/ |Neutral| DCM 0 2 Ci | -1233.75147919 / / / / / / /
SPE/ Cation |[Gas Phase| +1 0 Ci | -1233.47677819 / / / / / / /
SPE/ Anion |Gas Phase| -1 0 Ci | -1233.78746881 / / / / / / /
6 6.513 | 2.209 | -0.7692 | -2.3457 | -2.1006 | 2.908 | 0.1814 |-0.1301| 4.936 | 3.540 | 1.396
Basic Opt. | Cation |Gas Phase| +1 0 Ci | -1233.48548343 | 0.293099 | 0.312599 | -1233.172884 / 3.33 5 31.0,33.9
SPE ¢ Cation | DCM +1 0 Ci | -1233.57168778 / / / / / / /
Basic Opt. | Anion |Gas Phase| -1 0 C1 | -1233.80192659 | 0.288644 | 0.308519 | -1233.493408 / 0.79 18.8,23.0
SPE * Anion | DCM -1 0 Ci | -1233.87912244 / / / / / / /
asic Opt. [ Neutral (Gas Phase 1| - d b b = o b o a2k 3
Basic Opt. | Ni 1 (Gas Ph 0 2 C 1277.93009541 | 0.362661 | 0.383867 | -1277.546228 | 0.7694 | 2.39 3 24.9,31.1
7 6.130 | 1.995 | -0.9842 | -2.3698 | -2.3970 | 2.798 | 0.1744 (-0.1252| 4.744 | 3.408 | 1.336
SPE/ |Neutral| DCM 0 2 C) | -1277.96626316 / / / / / / /
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Continued from previous page ...

Spin | . RMS | Lowest
. . Multi Point Gradtd| - ) AGsor AG AGo 0 0 Cale
Species | Task” | State | Medium |Chrg.c|MUHUP E° ZPVE TC-E H@298K) | <S> | n Tadl-"| Vibrational | IPgs | Edgs . A4Ga | AG, | 4G, Eox | Ered |E
licit arp.? (x10°) ) (Neut.) | (Cat.) | (Anion) 8 2 gap
Y Frequencies
SPE/ Cation |Gas Phase| +1 0 C | -1277.69986415 / / / / / / /
SPE/ Anion |Gas Phase| —1 0 C1 | -1277.99309849 / / / / / / /
Basic Opt. | Cation |Gas Phase| +1 0 Ci | -1277.70664740 | 0.364708 | 0.385700 | -1277.320948 / 3.57 2 27.7,28.4
SPE ¢ Cation | DCM =l 0 Ci | -1277.79373731 / / / / / / /
Basic Opt. | Anion |Gas Phase| -1 0 Ci | -1278.00085445 | 0.359713 | 0.381301 | -1277.619553 / 1.27 3 23.0,30.0
SPE * Anion | DCM -1 0 Ci | -1278.08894217 / / / / / / /
Basic Opt. | Neutral |Gas Phase| 0 2 Ci | -1667.15377623 | 0.563761 | 0.596057 | -1666.557719 [0.7702 | 3.40 2 14.2, 18.9
SPE/ |Neutral| DCM 0 2 Ci | -1667.20274247 / / / / / / /
SPE/ Cation |Gas Phase| +1 0 Ci | -1666.93111028 / / / / / / /
SPE/ Anion |Gas Phase| -1 0 Ci | -1667.21333028 / / / / / / /
8 5.874 | 2.000 | -1.3324 | -2.5378 | -2.6842 | 2.557 | 0.1716 |-0.1232| 4.669 | 3.352 | 1.316
Basic Opt. | Cation |Gas Phase| +1 0 C1 | -1666.93932665 | 0.565374 | 0.597476 | -1666.341851 / 4.04 2 14.3,21.2
SPE¢ | Cation | DCM +1 0 C1 | -1667.03259044 / / / / / / /
Basic Opt. | Anion |Gas Phase| -1 0 Ci | -1667.2247309 | 0.561064 | 0.593497 | -1666.631234 / 9.32 1 12.4,16.7
SPE " Anion | DCM -1 0 C1 | -1667.32337328 / / / / / / /

“ For different energy units, 1 Hartree = 627.5095 kcal mol™' = 27.2114 eV. *The computational tasks, including basic geometry optimizations/frequency analysis (Basic Opt.) and
single-point energy calculations (SPE) herein. ¢ Charge. ¢ Symmetry point group of the geometry. ¢ In Cartesian coordinates./ Based on the optimized geometry of the neutral species

in gas phase. ¢ Based on the optimized geometry of the cations in gas phase. ” Based on the optimized geometry of the anions in gas phase.
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Table S21. Summary of the DFT-computed solvation free energies for radicals Blatter and 1 — 8:
solvation energies at the neutral (4Gso(Neut.), eV), cationic (4Gsi(Cat.), eV), and anionic
(4Gsoi(Anion), eV) states, differential solvation stabilization energies (44Gs, eV)?, and the
corresponding (or twice) differential energies in three different states of charge (244Gso(Neut.),
A4Gsol(Cat.) and 444Gsoi( Anion), eV)) relative to that of Blatter. Data are derived from Table S20.

Species | 4Gso(Neut.) | 244Gso(Neut.)? | AGsoi(Cat.) | A4Gsor(Cat.)’| AGsol(Anion) | A4 Gso(Anion)?|  AAGior AA4Gsoi
Blatter -0.7917 0.0000 -2.2877 0.0000 -2.2998 0.0000 3.004 0.000
1 -0.9878 -0.3922 -2.3283 -0.0406 -2.4070 -0.1072 2.760 -0.244
2 -1.0691 -0.5548 -2.3573 -0.0696 -2.3646 -0.0648 2.584 -0.420
3 -1.0495 -0.5156 -2.3401 -0.0524 -2.4147 -0.1149 2.656 -0.348
4 -0.7382 0.1070 -2.2495 0.0382 -2.2406 0.0592 3.014 0.010
5 -0.7649 0.0536 -2.2514 0.0363 -2.2590 0.0408 2.981 -0.023
6 -0.7692 0.0450 -2.3457 -0.0580 -2.1006 0.1992 2.908 -0.096
7 -0.9842 -0.3850 -2.3698 -0.0821 -2.3970 -0.0972 2.798 -0.206
8 -1.3324 -1.0814 -2.5378 -0.2501 -2.6842 -0.3844 2.557 -0.447

“ Differential solvation stabilization energies, 44Gsor = 24Gsoi(Neut.) — AGso(Cat.) — AGso(Anion). ® Twice the differential
solvation energies of the neutrals relative to Blatter, 244Gs.(Neut.) = 2 X (4Gso(Neut.) — 4Gso(Neut., Blatter)). ¢ Differential
cationic-state solvation energies relative to Blatter, 44Gso(Cat.) = AGsoi(Cat.) — AGswoi(Cat., Blatter). ¢ Differential anionic-
state solvation energies relative to Blatter, 44Go(Anion) = AGse(Anion) — AGse(Anion, Blatter).
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Table S22. DFT-computed static polarizabilities (o, a.u.) and neutral-state solvation free energies
(AGsol(neut), eV) for radicals Blatter and 1 — 8.7 Data of AGso(Neut) are derived from Table S17.

The corresponding plot of aiso vs AGsol(Neut) is shown in Fig. S29.

Species Olxx Olxy Olyy Oxz Olyz Olzz Olave AGsoi(Neut)
Blatter 327.095 7.486 298.963 4.993 7.323 132.594 252.88 -0.7917

1 447.53 3.695 434.605 -2.082 -23.057 188.976 357.04 -0.9878

2 629.354 21.216 437.114 -9.489 -4.117 178.844 415.10 -1.0691

3 625.665 1.238 396.451 -11.357 -5.145 181.469 401.20 -1.0495

4 354.897 3.275 311.593 0.001 0.003 112.875 259.79 -0.7382

5 368.492 1.936 329.564 -7.774 -4.987 127.857 275.30 -0.7649

6 354.931 3.89 303.552 -13.801 6.971 143.706 267.40 -0.7692

7 512.942 33.404 438.046 -20.822 9.005 161.473 370.82 -0.9842

8 671.654 8.305 524.78 -13.506 10.261 326.831 507.76 -1.3324

“Polarizabilities were computed at the M06-2X/def2-TZVP level of theory in the gas phase. Solvation free energies were
obtained using the SMD solvation model (dichloromethane) at the same level. ® Average polarizability, olaye = (Oixx + Gy +

0z)/3.
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Fig. S29. Plot of DFT(M06-2X-GD3/def2-TZVP)-calculated solvation free energy for the neutral
species (4G(neut), eV) in DCM versus their average static polarizabilities (davg, a.u.). The linear fit

(R?=0.98) demonstrates a strong correlation between increased polarizability and enhanced neutral-

state solvation.
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10.5 NICS Calculations
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Fig. S30. DFT(SMD M06-2X-GD3/def2-TZVP) calculated NICS(1)zz values for the radicals in
DCM. The values are indicated in red numbers. Hydrogen atoms are omitted for clarity in the
structures.

10.6 Statistical Analyses of Correlation between prr and Egap

As noted in the main text, the cyclic voltammetry of radical 8 reported in the literatureS’ shows a
reduction wave suggestive of a multi-electron process, likely resulting in an underestimated reduction

potential and hence an overestimated electrochemical gap. Linear regression analyses were carried

out on the correlation between the experimentally determined electrochemical gap (EgEa’;,p "y and DFT-

calculated total spin density on the triazinyl-fused six-membered ring (prr) as well as that between

E Calc

the DFT-calculated electrochemical gaps (Egq,

) and prr for the set of radicals including all the

studied ones (Blatter, 1, 1-rfBu, and 2 — 8), which confirms the overestimation of the actual

electrochemical gap, as demonstrated by the abnormally larger standard residual for radical 8 in the

correlation between E;f,’;p and prr (Fig. S31), compared to that in Eggf,c vs prr (Fig. S32). Radical

8 is thus omitted from the correlation analysis.

In addition to Fig. 7 in the main text, Figs. S33 and S34 show the correlations between prr and the

experimentally determined electrochemical gap (Egi’g’ ") for other two sets of radicals: (1) Blatter, 1,

1-fBu, and 2 — 7 (Fig. S33) and (2) 1, 1-fBu, 2 — 5 and 7 (i.e., includes only the n-extended (1, 1-7Bu,
2, 3) and the n-planarized (4, 5 and 7) Blatter derivatives) (Fig. S34).
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Fig. S31. Plot of experimentally determined electrochemical gap (ng,’;” ") vs DFT-calculated total spin

density on the triazinyl-fused six-membered ring (prr) for the set of radicals including Blatter, 1, 1-
fBu, and 2 — 8. The solid line represents the linear regression fit through the predicted values, with
the regression equation and adjusted R? = 0.71 shown in the figure. Error bars for slope and intercept
correspond to 95 % confidence interval; P-value is 1.369x107* and 1.238x1076 for the slope and the
intercept, respectively; standard residual for 8 = 1.93.
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Fig. S32. Plot of DFT-calculated electrochemical gap (Egiap/‘) vs total spin density on the triazinyl-

fused six-membered ring (prr) for a set of radicals including Blatter and 1 — 8. The solid line
represents the linear regression fit through the predicted values, with the regression equation and
adjusted R? = 0.73 shown in the figure. Error bars for slope and intercept correspond to 95 %

confidence interval; P-value is 0.00218 and 6.316x1077 for the slope and the intercept, respectively;
standard residual for 8 = 0.63.
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Fig. S33. Plot of experimentally determined electrochemical gap (Eg%p ") vs total spin density on the

triazinyl-fused six-membered ring (prr) for the set of radicals including Blatter, 1, 1-fBu, and 2 — 7.
The solid line represents the linear regression fit through the predicted values, with the regression
equation and adjusted R? = 0.822 shown in the figure. Error bars for slope and intercept correspond
to 95 % confidence interval; P-value is 0.000460 and 8.042 x 1077 for the slope and the intercept,
respectively; standard residual for 6 = 2.00.
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Fig. S34. Plot of DFT-calculated electrochemical gap (Eéfg’ ") vs total spin density on the triazinyl-

fused six-membered ring (prr) for the set of radicals including only the n-extended (1, 1-#Bu, 2, 3)
and the m-planarized (4, 5 and 7) Blatter derivatives. The solid line represents the linear regression fit
through the predicted values, with the regression equation and adjusted R? = 0.976 shown in the figure.
Error bars for slope and intercept correspond to 95 % confidence interval; P-value is 2.024 X 10~ and
1.756 x1077 for the slope and the intercept, respectively.
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10.7 DFT Calculations on a Molecular Pair Extracted from the Crystal Structure

To assess whether intermolecular interactions exist in the deposited monolayer, a pair of molecules
of radical 1 extracted from its crystal structure was employed as a dimer model. The two molecules
are arranged parallelly with an intermolecular distance of 14.6 A, which is 7.2 A smaller than the
average intermolecular distance observed in the vapor-deposited monolayer (21.8 A).

Single-point calculations were performed on these two molecules using several functionals and
basis sets. Initial attempts with UM062X-D3/def2TZVP yielded unphysical results, in which the
wavefunction of the broken-symmetry singlet state did not converge properly, and the inclusion of
the D3 dispersion correction introduced excessively long-range interactions that are unlikely to be
relevant at this separation. In contrast, calculations wusing UMO062X/def2TZVP and
UB3LYP/def2TZVP (both without D3 correction) produced reasonable and mutually consistent
results. As a reference, single-molecule calculations on a monomer were also performed at the
UMO062X/def2TZVP level.

The computational results are summarized in Table S23. For the molecular pair, the open-shell
singlet and triplet states are essentially degenerate, with a small coupling constant J = 0.25 K, which
indicates negligible spin—spin coupling between the two radicals at this distance. The binding energy,
evaluated as AE = 2 Emonomer— Edimer(0s), was found to be —0.02098 kcal mol !, effectively zero within
computational accuracy. These results suggest that the intermolecular interactions are negligible at
the 14.6 A separation, and are expected to be even weaker at the larger distance observed in the
monolayer.

Fig. S35. Intermolecular distance (ca. 14.215 A) in the structure of Dimer_parallel.
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Table S23. The DFT single-point calculations on a molecular pair of 1 (12) extracted from its crystal
structure and a monomer (1) in the gas phase: charge (e), spin multiplicity, energies (E°, hartree),
expectation value of total spin squared (<S*>), singlet-triplet energy gaps (AEu(S-T), kcal-mol ™),
projected singlet-triplet energy gaps (AEs-t, kcal-mol!) and intermolecular coupling constant (J, K).

a

Spin

. . R . |Point] Converg. ¢ )
Species Basis Set State Chrg.”| Multip E° 5 <§°> AEy(S-T) AEs 1 J
P - oA (x107)
-licity
Triplet 0 3 C) | -2407.25944803 0.22 2.0387
UMO062X/def2TZVP 0.000489458 | 0.0009979 | 0.251
1 BS-singlet 0 1 C) | -2407.25944725 0.22 1.0387
2
Triplet 0 3 C) | -2408.23995907 0.51 2.0332
UB3LYP/Def2TZVP 0.000489458 | 0.0009952 | 0.251
BS-singlet 0 1 C) | -2408.23995829 0.27 1.0332
1 UMO062X/def2TZVP Doublet 0 2 C1 | —1203.89843429 0.68 0.768 / / /

¢ For different energy units, 1 Hartree = 627.5095 kcal mol™! = 27.2114 eV = 315774.65 K. ® Charge. ¢ Symmetry point
group of the geometry. ¢ The density matrix RMS convergence.

11. Thin Films

The experiments were performed with an ultra-high-vacuum BOSON-STM system operated at
a low temperature of 6 K. The Au(111) single crystal was cleaned by repeated cycles of Ar* sputtering
at 1.0 keV followed by annealing at 620 K for 7 min. Radical 1 was thermally sublimed (sublimation
temperature: 108 °C - 127 °C) from a K-cell evaporator onto the clean Au(111) surface kept at RT.
All STM images were obtained in the constant-current modes. dI/dV spectra were acquired using
lock-in detection of the tunneling current by adding a 3 mVypeak modulation at 613 Hz to the sample
bias at the set point of 100 mV, 20 pA.

Fig. S36. Adsorption of radical 1 onto the Au(111) surface. (a—b) Deposition at 108—115 °C for 2 min:
The (a) overview and (b) magnified STM images of the film (set point: (a) 200 mV, 20 pA; (b) 200
mV, 20 pA) (The orange dashed rectangle in (a) indicates the same regions in (b)); (c) Deposition at
123-127 °C for 50 s: STM image of the film (set point: 700 mV, 20 pA).
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Fig. S37. '"H NMR spectrum (600 MHz, 298 K, (CD3)2SO) of 12 (sample label: 5-P45-U-5).
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Fig. S38. *CNMR spectra (150 MHz, 298K, (CD3)2S0) of 12 (sample label: 5-P45-U-5).
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B 4TOF MS: 0.5022 to 0.5208 min from Sample 12 (GWJ-U-5) of 20250910.will different calibrations (DuoSpray 0) Max. 1.7e4 cps.

'1”;9"1353’ 434.1500
Ix
1.5x10* [;j
(0]
1.3x104 O
Seas
1.1x104 O NO,
[M+H]1+
9.0x103 Chemical Formula: Co7H,0N303
Calcd (exact Mass): 434.1505
3
7.0x10 435.1538
5.0x108
3.0x103
, 436.1572
1.0x103
Ox 0 0 A ah "l A . . A
’ 420 424 428 432 /436 440 444 448 452
m/z

Fig. S39. HRMS (ESI-TOF) spectrum of molecular 12 (sample label: 5-P45-U-5), obtained in the
positive ion mode using acetone as the mobile flow phase. [M +H]": Calcd C27H20N303 434.1505,
found 434.1500 (-1.15 ppm).
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Fig. S40. '"H NMR spectrum (400 MHz, 298 K, (CD3)2S0) of 13 (sample label: 4-P147-U-6).
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Fig. S41. >*C NMR spectra (100 MHz, 298 K, (CD3)2SO) of 13 (sample label: 4-P147-U-6).

r +TOF MS: 0.2022 {0 0.3116 min from Sample 20 (GWJ-U-6) of 20241126 (recalibrated2). wiff Max. 2.8e5 cps.
a=7.0° 004, 10=2. 11900001 )

Intensity 404.1762
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Fig. S42. HRMS (ESI-TOF) spectrum of molecular 13 (sample label: 4-P147-U-6), obtained in the
positive ion mode using methanol as the mobile flow phase. [M + H]'": Calcd C27H22N30 404.1763,
found 404.1762 (-0.25 ppm).
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l +TOF MS: 0.0512 to 0.0744 min from Sample 13 (GWJ-U-7) of 20250910 (recalibrated3) wiff Max. 2.5e5 cps
o=7.0 12146800004, 10=0. 001 (DuoSpray 0)
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Fig. S43. HRMS (ESI-TOF) spectrum of molecular 1 (sample label: 5-P61-U-7), obtained in the
positive ion mode using methanol as the mobile flow phase. [M]": Caled: C27H1sN3 384.1501, found
384.1491 (-2.60 ppm).
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Fig. S44. 'H NMR spectrum (600 MHz, 298 K, (CD3)2SO) of 15 (sample label: 5-P116-0-5).
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Fig. S45. >*C NMR spectra (150 MHz, 298 K, (CD3)2S0) of 15 (sample label: 5-P116-0-5).
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|ntensity 4902130
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Fig. S46. HRMS (ESI-TOF) spectrum of molecular 15 (sample label: 5-P116—0-5), obtained in the
positive ion mode using acetone as the mobile flow phase. [M + H]'*: Caled C31H2sN303 490.2131,

found 490.2130 (-0.20 ppm).
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Fig. S47. "H NMR spectrum (600 MHz, 298 K, (CD3)2SO) of 16 (sample label: 6-P93-0-6).
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Fig. S48. 1*C NMR spectra (150 MHz, 298 K, (CD3)2S0) of 16 (sample label: 6-P93-0-6).
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I +TOF MS: 0.3022 to 0.3115 min from Sample 21 (GWJ-O-8) of 20241128 (racalibratad1).wiff Max. 2.0e5 cps
8=7.01865244987984840e-004, 10=-2 5086812859001 1900e-001 (DuoSpray 0)

Intensity 460.2389
1.4x10%
1.2x10°
0]
1.0x10° O‘ N\N)KQ
H
NH,
8.0x10% o o
Chemical Formula: C31H3oN30
4 Calcd (Exact Mass): 460.2389
6.0x10%] 461.2409
4.0x10%
4
Sehbiy 462.2471
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448 452 456 460 / 464 468 472 476
m/z

Fig. S49. HRMS (ESI-TOF) spectrum of molecular 16 (sample label: 6-P93—0-6), obtained in the
positive ion mode using methanol as the mobile flow phase. [M + H]'": Calcd C31H30N30 460.2389,

found 460.2389 (0.00 ppm).

W +TOF MS: 0.4371 to 0.4003 min from Sample 14 (GWJ-0-7) of 20250910.wilf different calibrations (DuoSpray 0)

Max. 1.305 cps.
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Fig. S50. HRMS (ESI-TOF) spectrum of molecular 1-fBu (sample label: 6-P101-0O-7), obtained in
the positive ion mode using methanol as the mobile flow phase. [M]'*: Caled: C31H26N3 440.2127,
found 440.2124 (-0.681 ppm).
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13. Optimized Geometries/Coordinate Outputs of DFT Calculations

Blatter (Neutral, in DCM):

Blatter (Neutral, Gas Phase):

Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 0.928448  -0.068939 0.032471 1 7 0 0925218 -0.077964  -0.023202
2 7 0 -0.332155  -0.541022 0.022892 2 7 0 -0.333771  -0.555746  -0.039626
3 7 0 -1.185446 1.668153 0.104798 3 7 0 -1.186136 1.650363 0.145759
4 6 0 -1.314351 0350649 0.062185 4 6 0 -1.315700  0.335706  0.050049
5 6 0 -2.689308  -0.222969 0.064228 5 6 0 -2.690470  -0.232901 0.054312
6 6 0 -3.790980 0.616185  -0.091632 6 6 0 -3.789242 0.622715 0.062136
7 6 0 -2.894107  -1.594267 0.218429 7 6 0 -2.896352  -1.611317 0.050449
8 6 0 -4.179329  -2.114748 0.215054 8 6 0 -4.183598  -2.124214 0.051640
9 6 0 -5.075763 0.092238  -0.097318 9 6 0 -5.075665 0.105830  0.063356
10 6 0 -5.274071  -1.273803 0.056354 10 6 0 -5.276761  -1.267654 0.057492
11 6 0 1.932140  -1.084329 0.012861 11 6 0 1.935023  -1.081463 0.002465
12 6 0 1812292 -2.115205  -0.911051 12 6 0 1.817370  -2.178866  -0.840996
13 6 0 2755510 -3.130443  -0.924513 13 6 0 2777342 -3.176957  -0.797514
14 6 0 3811474 -3.115974  -0.021567 14 6 0 3.846157  -3.085628 0.084166
15 6 0 3917207 -2.085078 0.903468 15 6 0 3.947439  -1.992617  0.933932
16 6 0 2975928  -1.065661 0.929309 16 6 0 2991092 -0.989940  0.901117
17 1 0 -3.631982 1.679234  -0.211545 17 1 0 -3.617516 1.690005 0.067760
18 1 0 -5.923815 0.753636  -0.223367 18 1 0 -5.924398 0.777588 0.068598
19 1 0 -6.277160  -1.681738 0.052487 19 1 0 -6.281965  -1.669479 0.058903
20 1 0 -4.326905  -3.180420 0.338524 20 1 0 -4.334831  -3.195980 0.050391
21 1 0 -2.043656  -2.250265 0.345197 21 1 0 -2.040653 2272016 0.051315
22 1 0 3.039673  -0.272226 1.663112 22 1 0 3.048076  -0.148664 1.579231
23 1 0 4.729497  -2.077562 1.619161 23 1 0 4.766134  -1.924854 1.638261
24 1 0 4.547479  -3.909883  -0.034752 24 1 0 4.592807  -3.868092 0.115816
25 1 0 2.665847  -3.932030  -1.646569 25 1 0 2.689931  -4.029864  -1.457797
26 1 0 0983337 -2.112575  -1.606409 26 1 0 0971230 -2.237582  -1.511499
27 6 0 0311293 3.537252 -0.001380 27 6 0 0298979 3.524795  0.031685
28 6 0 1.587132  4.043505  -0.123780 28 6 0 1.565679  4.038504  -0.133725
29 6 0 2.677446 3.175031  -0.227655 29 6 0 2.652518 3.177988  -0.307257
30 6 0 0.091458 2.153216 0.035248 30 6 0 0.083178 2.139162 0.044752
31 6 0 1.207644 1.287856  -0.028721 31 6 0 1.199140 1.281275  -0.078771
32 6 0 2496554 1.806365  -0.184856 32 6 0 2477262 1.808484  -0.284492
33 1 0 3.344478 1.144158  -0.280940 33 1 0 3.318952 1.149573  -0.438767
34 1 0 3.676503 3.573498  -0.347129 34 1 0 3.643172 3582732 -0.466220
35 1 0 1.745363 5113719  -0.153080 35 1 0 1.719141 5.109346  -0.145542
36 1 0 -0.553609 4.186190 0.056194 36 1 0 -0.567592 4.163296 0.140264
Blatter (Cation, Gas Phase): Blatter (Anion, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 0.890663  -0.066883  -0.029106 1 7 0 -0.970046  -0.108384 0.150035
2 7 0 -0.309444  -0.534462 0.005030 2 7 0 0351264 -0.547724  0.377806
3 7 0 -1.173402 1.652740 0.069341 3 7 0 1.088705 1.519192  -0.573704
4 6 0 -1.341947 0.339196 0.030898 4 6 0 1.247815 0.279857  -0.092477
5 6 0 -2.691310  -0.236377 0.045416 5 6 0 2.655341  -0.231406  -0.034414
6 6 0 -3.797391 0.615562  0.052943 6 6 0 3.709441 0.587471  -0.430304
7 6 0 -2.875017  -1.620921 0.052610 7 6 0 2936767  -1.525691 0.400748
8 6 0 -4.155769  -2.143996 0.066438 8 6 0 4243759 -1.986096  0.448312
9 6 0 -5.074200 0.083475 0.066630 9 6 0 5.017880 0.123486  -0.390969
10 6 0 -5.254744  -1.294217 0.073365 10 6 0 5291939  -1.163184 0.051561
11 6 0 1932744 -1.078681  -0.003787 11 6 0 -1.924958  -1.077076 0.005435
12 6 0 1.909697  -2.069819  -0.969385 12 6 0 -1.624389  -2.423058 0.304888
13 6 0 2.888918  -3.049710  -0.924122 13 6 0 -2.576811  -3.413129  0.141469
14 6 0 3.846510  -3.033559  0.081721 14 6 0 -3.852797  -3.127839  -0.329950
15 6 0 3.835688  -2.038432 1.050857 15 6 0 -4.146871  -1.806703  -0.653449
16 6 0 2.872897  -1.042872 1.013424 16 6 0 -3.215941  -0.797875  -0.492857
17 1 0 -3.647990 1.686104 0.048905 17 1 0 3.470198 1.587655  -0.765320
18 1 0 -5.931470  0.742875 0.072555 18 1 0 5.828084  0.771447  -0.704489
19 1 0 -6.255267  -1.706423 0.085283 19 1 0 6312888  -1.524634  0.085536
20 1 0 -4.298710  -3.215974 0.074069 20 1 0 4446995  -2.993465 0.792304
21 1 0 -2.019202  -2.281148 0.053007 21 1 0 2.109844  -2.156550 0.697649
22 1 0 2.836953  -0.269781 1.770608 22 1 0 -3.468924 0.209872  -0.786936
23 1 0 4.570837  -2.041044 1.844052 23 1 0 -5.123304  -1.552471  -1.050727
24 1 0 4.602730  -3.806532  0.115604 24 1 0 -4.591011  -3.909127  -0.454415
25 1 0 2.899831  -3.828719  -1.674289 25 1 0 22311156 -4.434850  0.390369
26 1 0 1.145281  -2.067396  -1.735249 26 1 0 -0.634321  -2.658066 0.662119
27 6 0 0.288138 3.536449 0.008480 27 6 0 -0.331398 3458554  -0.338817
28 6 0 1.556014 4.008784  -0.113270 28 6 0 -1.517382 4.037706 0.096570
29 6 0 2.660166 3.120400  -0.253737 29 6 0 -2.517721 3.253279 0.649378
30 6 0 0.063235 2.133736  0.006665 30 6 0 -0.124784  2.076547  -0.264271
31 6 0 1.187209 1.258288  -0.080485 31 6 0 -1.196453 1.282187  0.209530
32 6 0 2497315 1.768589  -0.237519 32 6 0 -2.341251 1.869929  0.720485
33 1 0 3.336240 1.100325  -0.359336 33 1 0 -3.114646 1.245115 1.147882
34 1 0 3.651788 3.533084  -0.383835 34 1 0 -3.433236 3.699061 1.017109
35 1 0 1.738873 5.075093  -0.122131 35 1 0 -1.651275 5.110607 0.017368
36 1 0 -0.573530  4.184405 0.091051 36 1 0 0477286 4.062079  -0.732613

1 (Neutral, in DCM):

Center Atomic Atomic Coordinates (Angstroms)

1 (Neutral, Gas Phase):

Center Atomic Atomic

Coordinates (Angstroms)
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Number Number Type X Y VA Number Number Type X Y z
1 6 0 2.634277  -4.473441 0.783938 1 6 0 2.633269  -4.462899 0.808824
2 6 0 3173759 -3.268500  0.392642 2 6 0 3171043 -3.264384  0.399139
3 6 0 1.249146  -4.619541 0.911093 3 6 0 1.250028  -4.604195 0.952678
4 6 0 0425596 -3.547508  0.658516 4 6 0 0426723 -3.533383 0.698807
5 6 0 0.963616  -2.308978 0.273874 5 6 0 0.964931  -2.302492 0.295374
6 6 0 2354507 -2.159662 0.117622 6 6 0 2352385  -2.157223 0.120375
7 6 0 2.890328  -0.890024  -0.365983 7 6 0 2.883224  -0.893749  -0.382424
8 6 0 2030234 0219489 -0.536434 8 6 0 2024100 0218221  -0.541065
9 6 0 0.641313 0.079723  -0.161838 9 6 0 0.642015 0.084652  -0.143467
10 6 0 0.085293  -1.167050  0.090276 10 6 0 0.084831  -1.161238  0.113310
11 6 0 4239387 -0.753260  -0.732603 11 6 0 4222461  -0.764170  -0.781221
12 6 0 2.535161 1.391025  -1.135724 12 6 0 2.521095 1.383225  -1.158085
13 7 0 -0.236115 1.151686  -0.097992 13 7 0 -0.236659 1.157421  -0.072916
14 7 0 -1.576421 0.960493  -0.202336 14 7 0 -1.576019  0.965513  -0.183895
15 7 0 -1.250512  -1.346029 0.191466 15 7 0 -1.246744  -1.341452 0.217487
16 6 0 -2.006135  -0.274348  -0.068400 16 6 0 -2.002923  -0.271076  -0.052088
17 6 0 -3.477356  -0.469426  -0.185094 17 6 0 -3.469326  -0.472538  -0.184115
18 6 0 -4.007224  -1.757805  -0.211319 18 6 0 -3.989226  -1.763705  -0.210758
19 6 0 -4.338870 0.624807  -0.268358 19 6 0 -4.333730 0.616048  -0.286189
20 6 0 -5.706838  0.430244  -0.376561 20 6 0 -5.697604  0.412698  -0.415246
21 6 0 -5.377211  -1.949597  -0.321584 21 6 0 -5.355090  -1.963892  -0.342264
22 6 0 -6.230543  -0.857258  -0.403703 22 6 0 -6.212244  -0.877450  -0.445099
23 6 0 0.128152 2.464905 0.315672 23 6 0 0.129369 2.468705 0.332947
24 6 0 1.079050 2.634572 1.315597 24 6 0 1.138028 2.650368 1.273282
25 6 0 1.421153 3.917019 1.716734 25 6 0 1.478929 3.933794 1.667457
26 6 0 0.814179  5.021604 1.132242 26 6 0 0.814858 5.032244 1.138430
27 6 0 -0.147577  4.838432  0.145393 27 6 0 -0.203560  4.839025 0.213971
28 6 0 -0.496384  3.561495  -0.267318 28 6 0 -0.552718  3.560909  -0.191366
29 1 0 -3.338403  -2.605559  -0.149153 29 1 0 -3.309670  -2.600729  -0.129779
30 1 0 -5.778265  -2.955065  -0.343670 30 1 0 -5.750726  -2.971094  -0.365096
31 1 0 -7.299713  -1.007711  -0.487442 31 1 0 -7.278593  -1.034552  -0.546459
32 1 0 -6.367568 1.286054  -0.435760 32 1 0 -6.363158 1.263087  -0.489688
33 1 0 -3.932021 1.626690  -0.241790 33 1 0 -3.926218 1.617163  -0.256850
34 1 0 -1.239734  3.406297  -1.037646 34 1 0 -1.344838  3.393706  -0.907253
35 1 0 -0.626838 5.694610  -0.312091 35 1 0 -0.729661 5.689707  -0.199296
36 1 0 1.084959 6.020796 1.448206 36 1 0 1.084103 6.032464 1.450425
37 1 0 2.160336 4.050145 2.496346 37 1 0 2261545 4.072957 2.401670
38 1 0 1.541075 1.771095 1.776952 38 1 0 1.646768 1.791611 1.690693
39 6 0 3.856723 1.487914  -1.500225 39 6 0 3.834041 1472793 -1.551378
40 6 0 4723108 0.414466  -1.276810 40 6 0 4699766  0.397089  -1.342951
41 1 0 4247709 -3.187399 0.304013 41 1 0 4244116  -3.184763 0.303013
42 1 0 3.288504  -5.310434 0.993420 42 1 0 3.287677  -5.298606 1.021041
43 1 0 0.828460  -5.569471 1.215638 43 1 0 0.831264  -5.549475 1.272391
44 1 0 -0.646733  -3.635962 0.765178 44 1 0 -0.645227  -3.606665 0.817355
45 1 0 5.766451 0.488484  -1.555716 45 1 0 5.735960 0.463888  -1.647347
46 1 0 4917122 -1.585882  -0.612159 46 1 0 4895744 -1.602188  -0.677409
47 1 0 4.219546 2.393890  -1.968676 47 1 0 4.189498 2.374445  -2.032551
48 1 0 1.875379 2.220588  -1.343473 48 1 0 1.859324 2.214406  -1.350860
1 (Cation, Gas Phase): 1 (Anion, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X z
1 6 0 2503992 -4.538510  0.761103 1 6 0 2990432 -4.099942 1.102514
2 6 0 3.075289  -3.323650 0.439102 2 6 0 3.418794  -2.964632 0.456117
3 6 0 1118197 -4.692945 0.777933 3 6 0 1.644979  -4.235853 1.469289
4 6 0 0312678  -3.613057 0.497313 4 6 0 0.759285  -3.225574 1.184550
5 6 0 0.885507  -2.374248 0.187945 5 6 0 1.183243  -2.053650  0.534347
6 6 0 2279512 -2.216598 0.127541 6 6 0 2533633 -1.913126  0.147098
7 6 0 2850916  -0.936620  -0.314214 7 6 0 2954947  -0.715263  -0.560542
8 6 0 2.038169 0.209254  -0.471227 8 6 0 2.014135 0.330882  -0.750625
9 6 0 0.628986 0.078188  -0.146154 9 6 0 0.697772 0.200762  -0.223643
10 6 0 0.030332  -1.218241  -0.001962 10 6 0 0.228059  -0.987145 0.292089
11 6 0 4.202208  -0.838352  -0.661491 11 6 0 4249270 -0.555093  -1.082686
12 6 0 2.584020 1.375180  -1.037224 12 6 0 2413514 1.487738  -1.460230
13 7 0 -0.224507 1.095839  0.046519 13 7 0 -0.259872 1.243004  -0.298240
14 7 0 -1.533958 0.970737 0.067292 14 7 0 -1.568090 0.830327  -0.653997
15 7 0 -1.273764  -1.351388 0.029848 15 7 0 -1.094042  -1.202952 0.512836
16 6 0 -2.037822  -0.253177  -0.034046 16 6 0 -1.887940  -0.317646  -0.123946
17 6 0 -3.495123  -0.386650  -0.145088 17 6 0 -3.313563  -0.730533  -0.320930
18 6 0 -4.060475  -1.654596  -0.283691 18 6 0 -3.731592 -2.007191 0.043532
19 6 0 -4.314285 0744254 -0.121940 19 6 0 -4.246440  0.154722  -0.860009
20 6 0 -5.685221 0.602355  -0.235185 20 6 0 -5.565422  -0.232270  -1.037645
21 6 0 -5.433132  -1.787880  -0.399899 21 6 0 -5.054155  -2.393230  -0.129352
22 6 0 -6.245793  -0.661879  -0.374706 22 6 0 -5.976294  -1.509166  -0.672134
23 6 0 0.202607 2452344 0.339450 23 6 0 -0.146677  2.439405 0.365166
24 6 0 1.083882 2.655092 1387525 24 6 0 1.025646 2797269 1.058863
25 6 0 1471594 3.952880 1.677221 25 6 0 1127727 4.032092 1.676732
26 6 0 0.982788 5.012001 0.922043 26 6 0 0.087544 4.951942 1.637230
27 6 0 0.087879 4782725 -0.115041 27 6 0 -1.078510 4.595072 0.967172
28 6 0 -0.320832 3.490843  -0.409384 28 6 0 -1.206839 3.367609 0.344449
29 1 0 -3.421589  -2.526437  -0.300119 29 1 0 -2.995934  -2.681972 0.459837
30 1 0 -5.871041  -2.770856  -0.509570 30 1 0 -5.365268  -3.390062 0.159746
31 1 0 -7.319122 -0.769213  -0.463227 31 1 0 -7.007950  -1.810705  -0.808404
32 1 0 -6.320019 1477844 -0.213766 32 1 0 -6.278862 0.466089  -1.458961
33 1 0 -3.875058 1.725639  -0.007367 33 1 0 -3.911247 1.144583  -1.138943
34 1 0 -1.023326 3.287255  -1.206419 34 1 0 -2.119326 3.095086  -0.163290
35 1 0 -0.298063 5.610360  -0.694464 35 1 0 -1.912706 5286866  0.931262
36 1 0 1.293290  6.022831 1.150288 36 1 0 0.178965 5915194  2.121844
37 1 0 2.151680  4.136704  2.497692 37 1 0 2041863 4272759 2207407
38 1 0 1.455769 1.817817 1.963998 38 1 0 1.845374 2.096769 1.124388
39 6 0 3.913029 1.433857  -1.383842 39 6 0 3.684110 1.605837  -1.963290
40 6 0 4.731632 0.326639  -1.173381 40 6 0 4.618486 0.578279  -1.770954
41 1 0 4.151802  -3.242919 0.441846 41 1 0 4463769  -2.882484 0.190828
42 1 0 3.142013  -5.378689 1.001991 42 1 0 3.697764  -4.889068 1.327835
43 1 0 0.679635  -5.650361 1.023822 43 1 0 1.308064  -5.131924 1.976247
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44 1 0 -0.764361  -3.698430 0.528551
45 1 0 5.779373 0.367016  -1.440650
46 1 0 4.846612  -1.698688  -0.566210
47 1 0 4.312815 2.334415  -1.829201
48 1 0 1.961984 2.234150  -1.235018

44 1 0
45 1 0
46 1 0
47 1 0
48 1 0

-0.286463
5.622102
4.977385
3.964101
1.687523

-3.289834
0.671163

-1.345712
2.496452
2.276367

1.454541
-2.166306
-0.961141
-2.513036
-1.607002

1-/Bu (Neutral, in DCM)

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y VA

1 6 0 -4.361832  -3.903460 1.193557

2 6 0 -3.113246  -4.076471 0.638995

3 6 0 -4.888284  -2.618824 1.362879

4 6 0 -4.144827 1523997 0.989116

5 6 0 -2.863197  -1.685538 0.437896

6 6 0 -2.337444  -2.975505 0.235419

7 6 0 -1.042074  -3.126938  -0.422482

8 6 0 -0.260551  -1.984391  -0.711122

9 6 0 -0.745272 -0.691591  -0.284680

10 6 0 -2.058754  -0.516837 0.128400

11 6 0 -0.574437  -4.382263  -0.845937

12 6 0 0919347  -2.134223  -1.467340

13 7 0 0.028416 0.458048  -0.327342

14 7 0 -0.551052 1.685135  -0.377559

15 7 0 -2.603543 0711304  0.271974

16 6 0 -1.834502 1740411 -0.098981

17 6 0 -2.465189 3.086935  -0.174225

18 6 0 -3.830138 3.225516 0.068473

19 6 0 -1.710663 4217397 -0.490428

20 6 0 -2.314142 5463402 -0.559439

21 6 0 -4.431496  4.474234  -0.000513

22 6 0 -3.676163 5.596240  -0.314710

23 6 0 1.431082 0.486445  -0.086236

24 6 0 1.995185  -0.367527 0.848341

25 6 0 3.364646  -0.329780 1.076386

26 6 0 4193539 0.557563 0.393318

27 6 0 3.591876 1.419215  -0.530964

28 6 0 2230595 1.393331  -0.773701

29 1 0 -4.415244 2.349121 0.311365

30 1 0 -5.493061 4.570002 0.190466

31 1 0 -4.145641 6.570590  -0.370314

32 1 0 -1.719850  6.334483  -0.805716

33 1 0 -0.650335 4115459 -0.678942

34 1 0 1.782862 2.063549  -1.495358

35 1 0 4.200205 2.125751  -1.082396

36 6 0 5.702230 0.623903 0.618800

37 1 0 3.774350  -1.007836 1.811949

38 1 0 1371268 -1.059641 1.399871

39 6 0 1.343763  -3.375002  -1.879114

40 6 0 0.601879  -4.512548  -1.548169

41 1 0 -2.732577  -5.081468 0.526040

42 1 0 -4.937061  -4.769082 1.497422

43 1 0 -5.872449  -2.486876 1.794372

44 1 0 -4.528097  -0.522276 1.125276

45 1 0 0935081  -5.491980  -1.866517

46 1 0 -1.156163  -5.269790  -0.642606

47 1 0 2247806  -3.464565  -2.467873

48 1 0 1.490971  -1.263759  -1.754623

49 6 0 6.172778  -0.381763 1.668077

50 6 0 6.083143 2.033145 1.092975

51 6 0 6425289 0321928  -0.701034

52 1 0 5951385 -1.409385 1.371496

53 1 0 5710421  -0.197315 2.640205

54 1 0 7.254110  -0.294891 1.791184

55 1 0 5.570836 2.281128 2.025284

56 1 0 5.825041 2790722 0.351176

57 1 0 7.159974  2.087753 1.269675

58 1 0 6.163860 1.042581  -1.477606

59 1 0 6.170003  -0.676551  -1.063087

60 1 0 7.506713 0.364829  -0.551617
2 (Neutral, in DCM): 2 (Neutral, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z

1 6 0 -6.467032  -1.255844  -0.032839 1 6 0 -6.467882  -1.243733  -0.013632
2 6 0 -5.466295  -2.202956 0.108482 2 6 0 -5.466319 2189344 0.120739
3 6 0 -4.120348  -1.820410 0.111980 3 6 0 -4.120743  -1.808598 0.115404
4 6 0 -3.791743  -0.449824  -0.027490 4 6 0 -3.793965  -0.438498  -0.026742
5 6 0 -4.822994 0.513257  -0.174641 5 6 0 -4.825567 0.523548  -0.169311
6 6 0 -6.150761 0.090746  -0.174391 6 6 0 -6.152615 0.101409  -0.158975
7 6 0 -3.056900  -2.772005 0.248395 7 6 0 -3.056389 2758934 0.245038
8 6 0 -2.428311  -0.042097  -0.026153 8 6 0 -2.431050  -0.031265  -0.032554
9 6 0 -1.405557  -1.004132 0.104817 9 6 0 -1.409395  -0.992701 0.094715
10 6 0 -1.759680  -2.384434 0.240168 10 6 0 -1.759917  -2.371994 0.230608
11 6 0 -0.049317  -0.588226 0.090754 11 6 0 -0.051569  -0.580996 0.079048
12 6 0 0.239435 0.796689  -0.010033 12 6 0 0.239942 0.803442  -0.023499
13 6 0 -0.774187 1.736562  -0.166385 13 6 0 -0.773652 1742042 -0.184960
14 6 0 -2.104570 1335441 -0.174063 14 6 0 -2.105657 1344565 -0.186391
15 6 0 -3.169537 2287524 -0.326202 15 6 0 -3.170879 2294261  -0.337870
16 6 0 -4.462365 1.897758  -0.324550 16 6 0 -4.463451 1.905588  -0.326615
17 1 0 -5.258295 2.624550  -0.437974 17 1 0 -5.257544 2.633925  -0.439610
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18 1 0 -2.906399 3.332556  -0.440695 18 1 0 -2.910955 3.338979  -0.459835
19 1 0 -3.316205  -3.818776 0.356973 19 1 0 -3.313934  -3.805720 0.354416
20 1 0 -7.504605  -1.565981  -0.034847 20 1 0 -7.504786  -1.554364  -0.007853
21 1 0 -5.714794  -3.252314 0.216336 21 1 0 -5.715329  -3.237932 0.230984
22 1 0 -6.937531 0.827314  -0.288338 22 1 0 -6.940672  0.836753  -0.268834
23 1 0 -0.965314  -3.111145  0.341853 23 1 0 -0.957753  -3.090013 0.327420
24 1 0 -0.541334 2.784669  -0.290520 24 1 0 -0.536430 2787432 -0.321472
25 7 0 0.943988  -1.509269 0.145025 25 7 0 0.934677  -1.504647 0.136968
26 7 0 1.582200 1.136469 0.029990 26 7 0 1.585973 1.136665 0.014968
27 6 0 2.190789  -1.055127  0.051939 27 6 0 2183741 -1.057304  0.031781
28 7 0 2561015 0213435 -0.004253 28 7 0 2561240 0208735  -0.035223
29 6 0 3296601  -2.051145  0.007773 29 6 0 3280965  -2.059244  -0.002061
30 6 0 4.631263  -1.644318  -0.004765 30 6 0 4.616978  -1.661328  -0.017899
31 6 0 3.000856  -3.412964  -0.026679 31 6 0 2973384  -3.417403  -0.017121
32 6 0 5.648005  -2.584640  -0.053278 32 6 0 5.626353  -2.609689  -0.049772
33 1 0 4.867363  -0.589230  0.024677 33 1 0 4.853149  -0.606303  -0.000201
34 6 0 4021358 -4.351552  -0.075289 34 6 0 3.986003  -4.363579  -0.049069
35 1 0 1.967159  -3.730624  -0.018168 35 1 0 1.934740  -3.717175  -0.004130
36 6 0 5347846  -3.941272  -0.088978 36 6 0 5314715 -3.963369  -0.065908
37 1 0 6.681153  -2.257270  -0.061775 37 1 0 6.661039  -2.291494  -0.059933
38 1 0 3.778977  -5.406658  -0.102628 38 1 0 3.736861  -5.416936  -0.061115
39 1 0 6.144198  -4.674316  -0.127505 39 1 0 6105511 -4.702283  -0.091001
40 6 0 2.042087 2488083  0.056006 40 6 0 2055029 2.481091 0.052939
41 6 0 2988486 2.897585  -0.873545 41 6 0 3.057029  2.872190  -0.825103
42 6 0 1.573845 3.359506 1.031873 42 6 0 1.551455 3.371428 0.993996
43 6 0 3.458067 4202236 -0.832713 43 6 0 3.539138 4.170500  -0.773750
44 1 0 3.346935 2.196065  -1.615552 44 1 0 3.450125 2.152025  -1.529445
45 6 0 2046907 4.662687 1.060535 45 6 0 2037875  4.668534 1.034257
46 1 0 0.855473  3.013539 1.764400 46 1 0 0795902  3.041309 1.694949
47 6 0 2986480  5.087020  0.129246 47 6 0 3.028699  5.072941 0.149938
48 1 0 4.192094 4.529227  -1.558128 48 1 0 4316617 4.478508  -1.460502
49 1 0 1.686784 5.344229 1.820549 49 1 0 1.649427 5.360869 1.769634
50 1 0 3.353955 6.104845 0.156168 50 1 0 3.407244 6.085793 0.186154
2 (Cation, Gas Phase): 2 (Anion, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 6 0 -6.454694  -1.250305  -0.017382 1 6 0 -6.475866  -1.178341 0.109232
2 6 0 -5.465218  -2.199723 0.084804 2 6 0 -5.478991  -2.077435 0.471708
3 6 0 -4.107968  -1.823367 0.082395 3 6 0 -4.133890  -1.712135 0.408675
4 6 0 -3.776951  -0.453299  -0.023957 4 6 0 -3.791550  -0.401821  -0.026121
5 6 0 -4.805363  0.516409  -0.133851 5 6 0 -4.817153  0.509594  -0.401279
6 6 0 -6.127340  0.105071  -0.128363 6 6 0 -6.155139  0.094950  -0.323674
7 6 0 -3.061838  -2.780189 0.180650 7 6 0 -3.072799  -2.614450 0.759881
8 6 0 -2.416487  -0.055924  -0.025472 8 6 0 -2.424662  -0.007949  -0.093130
9 6 0 -1.415602  -1.029111 0.068776 9 6 0 -1.401661  -0.924936 0.260372
10 6 0 -1.754771 -2.400202  0.170044 10 6 0 -1.774632  -2.237623 0.680126
11 6 0 -0.039306  -0.604507  0.047062 11 6 0 -0.038675  -0.544557  0.196932
12 6 0 0251524 0.804083  -0.020899 12 6 0 0254186 0.814318  -0.133773
13 6 0 -0.765410 1.757179  -0.135925 13 6 0 -0.732760 1.669647  -0.558392
14 6 0 -2.082213 1.343437  -0.141655 14 6 0 -2.091911 1.291711  -0.533252
15 6 0 -3.149321 2297397  -0.261433 15 6 0 -3.135330 2.180365  -0.907487
16 6 0 -4.438676 1.903527  -0.254149 16 6 0 -4.443869 1.813713  -0.847855
17 1 0 -5.232532  2.635582  -0.342399 17 1 0 -5.226381 2505151 -1.138156
18 1 0 -2.891354  3.344379  -0.354508 18 1 0 -2.862846  3.175019  -1.245017
19 1 0 -3.322978  -3.828089 0.263269 19 1 0 -3.338837  -3.613739 1.085691
20 1 0 -7.494007  -1.550416  -0.014716 20 1 0 -7.515215  -1.480914 0.163128
21 1 0 -5.718485  -3.249403 0.167683 21 1 0 -5.738009  -3.076082 0.804122
22 1 0 -6.913833  0.844988  -0.213950 22 1 0 -6.936716  0.789360  -0.610419
23 1 0 -0.959931  -3.128652  0.243254 23 1 0 -0.973833  -2.918010  0.939640
24 1 0 -0.528926  2.805917  -0.234189 24 1 0 -0.477599  2.671398  -0.880059
25 7 0 0931282 -1.490149 0.072512 25 7 0 0.948319  -1.442194 0.399516
26 7 0 1.575013 1.110872 0.013161 26 7 0 1.609241 1.169956  -0.001263
27 6 0 2197316  -1.065227 0.025320 27 6 0 2.179863  -1.020711 0.040969
28 7 0 2530548 0227688  0.014750 28 7 0 2575628 0.183454  -0.239359
29 6 0 3294423 -2.044422  0.005720 29 6 0 3229703 -2.076581  -0.088232
30 6 0 4.625369  -1.622977  0.007872 30 6 0 4573096  -1.738530  -0.247997
31 6 0 2997848  -3.407254  -0.015490 31 6 0 2.875529  -3.421804  -0.040270
32 6 0 5.644142  -2.559136  -0.011270 32 6 0 5538804  -2.725301  -0.365285
33 1 0 4.856423  -0.567021 0.029130 33 1 0 4.840720  -0.690548  -0.271958
34 6 0 4.022459  -4.337547  -0.035021 34 6 0 3.843622  -4.410562  -0.159113
35 1 0 1.966100  -3.729687  -0.017162 35 1 0 1.830330  -3.666839  0.090862
36 6 0 5345473 -3.915926  -0.032940 36 6 0 5.178063  -4.067506  -0.323176
37 1 0 6.674780  -2.230531  -0.007714 37 1 0 6.578978  -2.448158  -0.487780
38 1 0 3.789592  -5.393756  -0.051653 38 1 0 3.553120  -5.453834  -0.123541
39 1 0 6.145459  -4.644549  -0.047871 39 1 0 5933473  -4.838522  -0.416163
40 6 0 2033960 2485202 0.039423 40 6 0 2089593 2457184  0.141577
41 6 0 2901206 2908282  -0.952466 41 6 0 3395362 2775924 -0.269042
42 6 0 1.628847  3.311486 1.075540 42 6 0 1.329854  3.469119  0.756607
43 6 0 3.359229 4216300 -0.913642 43 6 0 3.895044 4.055679  -0.096536
44 1 0 3.208052 2225262 -1.733388 44 1 0 3.995792 2.001053  -0.719486
45 6 0 2.103455 4.612986 1.105386 45 6 0 1.850170 4.739164 0.923737
46 1 0 0.969246 2938609 1.848744 46 1 0 0.340796  3.243483 1.128357
47 6 0 2960717 5.065243  0.110347 47 6 0 3.133901 5.056483  0.492520
48 1 0 4030767 4570199  -1.683944 48 1 0 4902649 4271672 -0.432976
49 1 0 1.809288 5270143 1.912310 49 1 0 1.241451 5.491429 1.411702
50 1 0 3.325579 6.083226 0.137581 50 1 0 3.532415 6.053906 0.623467
3 (Neutral, in DCM): 3 (Neutral, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y 7 Number Number Type X Y z
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T T - - = N = = N = N = T T T T - N N N N = NENC R Y

C 0 C 00O 0000000000000 0000000000000 00000000000 o0

2.005658
3.112610
1.795943
2.945847
4.200396
4.132625
5.449166
6.608444
5.294138
6.535074
2.258134
3.081668
3.361266
2.823388
2.006682
1.722676
3.165140
5.228944
7.441383
7.572482
5.508165
1.101757
1.597471
3.045204
4.001146
3.494682
-0.584674
-1.736431
-1.637952
0.659533
0.730831
-0.418194
-0.361103
-3.225294
-3.023943
-0.635839
-3.895717
-5.347363
-6.248664
-7.613523
-8.089802
-7.195456
-5.831889
-5.893843
-8.305552
-9.155649
-7.563340
-5.129436

0.979623
0.220744
-1.739137
-1.096494
-1.899450
-3.291550
-1.278472
-2.039227
-4.049900
-3.426815
2.386948
2917351
4.275612
5.092787
4.548596
3.190643
-3.774313
-5.130791
-4.019223
-1.546358
-0.198624
2.753567
5.179447
6.152303
4.695276
2.264655
-1.603631
-0.835896
0.566891
-0.980183
0.441795
1.220118
2.292746
1.238711
-1.325336
-2.682069
-0.381755
-0.606179
0.451629
0.207441
-1.093331
-2.151660
-1.912701
1.473188
1.034772
-1.282962
-3.167016
-2.730641

0.029879
-0.023248
0.158547
0.045028
0.012355
0.011375
-0.015825
-0.044133
-0.017893
-0.045244
0.028261
-0.955513
-0.944520
0.042005
1.025347
1.025747
0.033781
-0.019346
-0.066562
-0.064295
-0.011935
1.797588
1.803976
0.048108
-1.710118
-1.713523
0.166304
0.088031
-0.042572
0.129761
0.035339
-0.072733
-0.186399
-0.154218
0.102245
0.240969
-0.013622
-0.035963
-0.153182
-0.171839
-0.074192
0.042356
0.061221
-0.229208
-0.262504
-0.088770
0.118035
0.150341
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2.011128
3.117740
1.795485
2.945264
4.191807
4.108991
5.443187
6.593505
5.261856
6.506603
2.264228
3.138441
3.414679
2.826435
1.964802
1.683434
3.133266
5.187934
7.406491
7.561698
5.503978
1.029325
1.519121
3.045315
4.093299
3.595637
-0.583846
-1.735649
-1.636439
0.662569
0.733836
-0.414971
-0.354203
-3.221411
-3.022747
-0.632624
-3.890794
-5.342200
-6.242032
-7.606094
-8.082308
-7.188846
-5.826098
-5.880322
-8.297857
-9.147578
-7.558005
-5.116323

0.983842
0.223143
-1.731717
-1.094061
-1.903200
-3.293239
-1.291911
-2.062837
-4.060912
-3.448755
2.387315
2.906965
4.264900
5.097766
4.566465
3.208923
-3.756806
-5.140782
-4.049116
-1.580195
-0.212471
2.782367
5.207850
6.157333
4.673080
2.238217
-1.592639
-0.829732
0.570077
-0.972391
0.447443
1.220727
2.289205
1.239078
-1.320095
-2.668242
-0.380856
-0.604964
0.445116
0.200624
-1.094136
-2.145046
-1.905400
1.459710
1.021928
-1.284510
-3.155616
-2.710859

0.051295
-0.014565
0.210851
0.072069
0.015734
0.011257
-0.034898
-0.091519
-0.045963
-0.097647
0.044357
-0.900820
-0.897868
0.044364
0.994663
1.001863
0.054293
-0.050000
-0.140455
-0.129503
-0.025457
1.751292
1.743574
0.044141
-1.635264
-1.617155
0.216453
0.111357
-0.052436
0.172329
0.053774
-0.085886
-0.228082
-0.193841
0.127192
0.312387
-0.018851
-0.044675
-0.214596
-0.234000
-0.083739
0.085649
0.105394
-0.332786
-0.366625
-0.098807
0.202398
0.235908

3 (Cation, Gas Phase):

3 (Anion, Gas Phase):

Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 1.992673 0.952121 0.031278 1 7 0 2.025377 1.030156  0.015340
2 7 0 3.071652 0242045 0.027031 2 7 0 3.122280  0.189339  -0.260474
3 7 0 1787227  -1.724516 0.133512 3 7 0 1.814667  -1.632656 0.561085
4 6 0 2951989  -1.102733 0.055058 4 6 0 2929579 -1.048007 0.110575
5 6 0 4201739 -1.876034 0.017283 5 6 0 4131271 -1.931557  -0.024831
6 6 0 4.141500  -3.269736  -0.006263 6 6 0 4.015485  -3.299061 0.207907
7 6 0 5439740  -1.231444  0.001454 7 6 0 5376424 -1.410908  -0.373787
8 6 0 6.604190  -1.978754  -0.037804 8 6 0 6479073 -2.242331  -0.496077
9 6 0 5310452 -4.009147  -0.046771 9 6 0 5120828  -4.131039 0.089659
10 6 0 6.541585  -3.366060  -0.062287 10 6 0 6356399  -3.607745  -0.265017
11 6 0 2.224049 2.385872 0.033737 11 6 0 2314358 2.378519 0.095774
12 6 0 2992115 2923488  -0.984076 12 6 0 3.524612 2.874430  -0.419365
13 6 0 3239064 4287322 -0.970552 13 6 0 3.836019 4219469  -0.311976
14 6 0 2736548 5.077075  0.055065 14 6 0 2977307 5.114032 0.313213
15 6 0 1.983448 4.510946 1.075815 15 6 0 1.791753 4.622915 0.850263
16 6 0 1.717355 3.150597 1.071753 16 6 0 1.459499 3.285019 0.749254
17 1 0 3.179780  -3.763161 0.007266 17 1 0 3.042091  -3.682636 0.482106
18 1 0 5262167  -5.089508  -0.066080 18 1 0 5.015861  -5.193592  0.274660
19 1 0 7454004 -3.947148  -0.092296 19 1 0 7218900  -4.257014  -0.357443
20 1 0 7.563054  -1.478266  -0.047586 20 1 0 7440525  -1.824127  -0.769772
21 1 0 5487735 -0.151740 0.024922 21 1 0 5459121 -0.345420  -0.541497
22 1 0 1.148279 2.688686 1.868669 22 1 0 0.549205 2.924874 1.206455
23 1 0 1.611102 5.125625 1.883913 23 1 0 1.115259 5.290732 1.370905
24 1 0 2939359 6.139583 0.063787 24 1 0 3228521 6.163530  0.392484
25 1 0 3.828643 4731354 -1.760990 25 1 0 4772705 4.573161  -0.727704
26 1 0 3384030 2284859  -1.764402 26 1 0 4200387 2.180892  -0.894850
27 6 0 -0.584591  -1.637746 0.162989 27 6 0 -0.579957  -1.492560 0.499803
28 6 0 -1.716302  -0.872274 0.082553 28 6 0 -1.740672  -0.763897 0.207126
29 6 0 -1.620501 0.565408  -0.057954 29 6 0 -1.632076 0.555105  -0.252768
30 6 0 0.670729  -1.000460  0.115067 30 6 0 0.671325  -0.906115 0371509
31 6 0 0.736991 0.434947  0.024727 31 6 0 0.741203 0.478248  -0.008130
32 6 0 -0.423694 1224279 -0.086332 32 6 0 -0.387918 1.180057  -0.381810
33 1 0 -0.361847 2295575 -0.203631 33 1 0 -0.311502 2.198118  -0.735155
34 16 0 -3.202146 1227970 -0.177533 34 16 0 -3.209691 1.185963  -0.555619
35 7 0 -2.995037  -1.354465 0.099002 35 7 0 -3.031151  -1.232981 0.306964
36 1 0 -0.629941  -2.714677 0.240357 36 1 0 -0.645909  -2.525123 0.814126
37 6 0 -3.868207  -0.413157  -0.023080 37 6 0 -3.896794  -0.343173  -0.054614
38 6 0 -5.309422  -0.622656  -0.037827 38 6 0 -5.345748  -0.572635  -0.051973
39 6 0 -6.197759 0.443371  -0.191051 39 6 0 -6.250272 0.400769  -0.477845
40 6 0 -7.561608 0212012 -0.198264 40 6 0 -7.614130 0.153826  -0.461012
41 6 0 -8.044163  -1.082397  -0.052172 41 6 0 -8.098761  -1.069817  -0.018931
42 6 0 -7.163739  -2.147797 0.100275 42 6 0 -7.203654  -2.044867 0.406656
43 6 0 -5.800032  -1.924078 0.107585 43 6 0 -5.841046  -1.802148 0.391385
44 1 0 -5.831050 1456721 -0.306092 44 1 0 -5.883990 1.358789  -0.827356
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45
46
47
48

o o oo

-8.249085
-9.111328
-7.545271
-5.099749

1.038169
-1.261882
-3.153551
-2.739531

-0.317374
-0.057513

0.213245
0.225011

45 1 0 -8.300989 0.920824  -0.796572
46 1 0 -9.163969  -1.262392  -0.005909
47 1 0 -7.572031  -3.002128 0.754581
48 1 0 -5.132000  -2.550078 0.720498

4 (Neutral, in DCM):

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z
1 7 0 0.699965  -0.218721 0.001479
2 7 0 -0.576195  -0.624205 0.004584
3 7 0 -1.296334 1.646243  -0.011843
4 6 0 -1.499976  0.337901  -0.004265
5 6 0 -2.908497  -0.147427  -0.005625
6 6 0 -3.954227 0.765247 0.123670
7 6 0 -3.202213  -1.505430  -0.133750
8 6 0 -4.519029  -1.939999  -0.129994
9 6 0 -5.270284  0.327401 0.129435
10 6 0 -5.557154  -1.025815 0.003133
11 6 0 1718125 -1.182059  0.013013
12 6 0 1.441818  -2.545357 0.029431
13 6 0 2.483199  -3.458380 0.040482
14 6 0 3.801244  -3.018934 0.035294
15 6 0 4.082110  -1.660358  0.019094
16 6 0 3.046396  -0.745090  0.008080
17 1 0 -3.727767 1.817997 0.221959
18 1 0 -6.073529 1.045996 0.234053
19 1 0 -6.584854  -1.367302 0.007627
20 1 0 -4.735133  -2.996222  -0.231645
21 1 0 -2.396542 2219154 -0.239996
22 1 0 5099002  -1.289850  0.014894
23 1 0 4615348 -3.731618  0.044078
24 1 0 2261720  -4.517248 0.053271
25 1 0 0.411461  -2.869401 0.034302
26 6 0 0.350880 3.420018  -0.025645
27 6 0 1.679377 3.794648  -0.030930
28 6 0 2706819 2.847511  -0.024560
29 6 0 0.008404  2.062078  -0.014358
30 6 0 1.045618 1.117903  -0.008234
31 6 0 2.383460 1.508334  -0.013230
32 8 0 3.385030 0.581324  -0.007965
33 1 0 3.748012 3.141043  -0.029068
34 1 0 1.938486  4.845586  -0.040220
35 1 0 -0.444924  4.153195  -0.031321

4 (Neutral, Gas Phase):

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z
1 7 0 -0.699825  -0.220344 0.000362
2 7 0 0574222 -0.631335 0.000390
3 7 0 1.300021 1.639634  -0.000520
4 6 0 1.500779  0.331099  -0.000033
5 6 0 2906965  -0.154276  0.000021
6 6 0 3.951182 0.767085 0.000343
7 6 0 3.198308  -1.517593  -0.000246
8 6 0 4.514602  -1.950039  -0.000168
9 6 0 5.266847 0331072 0.000429
10 6 0 5552459 -1.027523 0.000174
11 6 0 -1.721678  -1.178902 0.000160
12 6 0 -1.449236  -2.542297  -0.000378
13 6 0 -2.491880  -3.453375  -0.000632
14 6 0 -3.807989  -3.011517  -0.000398
15 6 0 -4.084977  -1.652401 0.000122
16 6 0 -3.048820  -0.738210 0.000437
17 1 0 3.714289 1.821727  0.000520
18 1 0 6.072447 1.053939 0.000715
19 1 0 6.580334  -1.367354 0.000233
20 1 0 4.731303  -3.010556  -0.000373
21 1 0 2386605  -2.231395  -0.000530
22 1 0 -5.098970  -1.276039 0.000334
23 1 0 -4.623387  -3.721892  -0.000634
24 1 0 -2.273301  -4.512380  -0.001023
25 1 0 -0.417406  -2.859991  -0.000569
26 6 0 -0.339551 3.417075  -0.000741
27 6 0 -1.665056  3.796384  -0.000555
28 6 0 -2.696050  2.852641 0.000003
29 6 0 -0.000709  2.057138  -0.000388
30 6 0 -1.042363 1.118092 0.000136
31 6 0 -2.378671 1.512729 0.000386
32 8 0 -3.385478 0.588740 0.001186
33 1 0 -3.736533 3.146003 0.000183
34 1 0 -1.920328  4.847858  -0.000837
35 1 0 0462860  4.141382  -0.001166

4 (Cation, Gas Phase):

4 (Anion, Gas Phase):

Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y VA Number Number Type X Y z
1 7 0 -0.682002  -0.196127 0.000022 1 7 0 -0.721664  -0.241309 0.269074
2 7 0 0537496 -0.593907  0.000006 2 7 0 0.610932  -0.659774  0.164880
3 7 0 1.275722 1.653636  -0.000186 3 7 0 1.308804 1.639577  0.039430
4 6 0 1.515819  0.359736  -0.000084 4 6 0 1.483807 0310595 0.086340
5 6 0 2.896205  -0.138262  -0.000032 5 6 0 2905724  -0.158587 0.031733
6 6 0 3.948726 0.779109 0.000119 6 6 0 3.934282 0.769948  -0.104311
7 6 0 3.166369  -1.508829  -0.000116 7 6 0 3.229660  -1.512632 0.114813
8 6 0 4.476746  -1.952811  -0.000031 8 6 0 4.551475  -1.926507  0.058836
9 6 0 5255601 0.327035  0.000201 9 6 0 5.258567 0.355159  -0.159431
10 6 0 5521069  -1.037224  0.000112 10 6 0 5573980  -0.994043  -0.079271
11 6 0 -1.712187  -1.182029 0.000018 11 6 0 -1.706117  -1.173059 0.099101
12 6 0 -1.404255  -2.540682  -0.000118 12 6 0 -1.453571  -2.540837  -0.037011
13 6 0 -2.431001  -3.457535  -0.000143 13 6 0 -2.503003  -3.442731  -0.185267
14 6 0 -3.758864  -3.023886  -0.000040 14 6 0 -3.815485  -3.009162  -0.221441
15 6 0 -4.066264  -1.678025 0.000097 15 6 0 -4.078092  -1.640268  -0.104802
16 6 0 -3.037792  -0.748578 0.000124 16 6 0 -3.050918  -0.742500  0.060895
17 1 0 3.732960 1.838207 0.000179 17 1 0 3.662319 1.814953  -0.164439
18 1 0 6.070645 1.037949 0.000343 18 1 0 6.047931 1.089971  -0.266642
19 1 0 6.544869  -1.387817 0.000190 19 1 0 6.606788  -1.319181  -0.122428
20 1 0 4.685010  -3.014122  -0.000080 20 1 0 4.786974  -2.982355 0.123723
21 1 0 2354519 -2.222059  -0.000260 21 1 0 2425214 -2.226884  0.226812
22 1 0 -5.086727  -1.320364  0.000182 22 1 0 -5.088684  -1.252148  -0.130295
23 1 0 -4.561449  -3.749305  -0.000074 23 1 0 -4.631209  -3.709807  -0.339524
24 1 0 -2.205572  -4.514448  -0.000247 24 1 0 -2.278503  -4.498569  -0.278423
25 1 0 -0.369599  -2.849126  -0.000199 25 1 0 -0.424647  -2.866598  -0.018303
26 6 0 -0.344520  3.432122  -0.000183 26 6 0 -0.358927  3.392882  -0.130304
27 6 0 -1.669830  3.782029  -0.000096 27 6 0 -1.693959  3.784968  -0.159685
28 6 0 -2.708035 2.827355 0.000044 28 6 0 -2.714733 2.852683  -0.062984
29 6 0 0.001492 2.069945  -0.000130 29 6 0 -0.001990 2.047263 0.005319
30 6 0 -1.045140 1.109984 0.000009 30 6 0 -1.050918 1117161 0.106355
31 6 0 -2.402840 1.495548 0.000098 31 6 0 -2.368048 1.511795 0.075845
32 8 0 -3.381499  0.565083 0.000286 32 8 0 -3.385466  0.585669  0.229000
33 1 0 -3.746051 3.130267  0.000119 33 1 0 -3.760088  3.129592  -0.074883
34 1 0 -1.941873 4.829478  -0.000135 34 1 0 -1.940092  4.835101  -0.261921
35 1 0 0.448958 4.165461  -0.000297 35 1 0 0.440826 4.118345  -0.207737

5 (Neutral, in DCM): 5 (Neutral, in Gas Phase):

Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
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Number Number Type X Y z Number Number Type X Y z
1 7 0 -0.573597  -0.197744 0.051863 1 7 0 -0.572716  -0.202668 0.085255
2 7 0 0717466 -0.568206  0.094131 2 7 0 0.717665  -0.576235 0.122211
3 7 0 1.420139 1.674892  -0.202691 3 7 0 1.418136 1.663373  -0.226771
4 6 0 1.636432 0.382894  -0.024006 4 6 0 1.635675 0.375209  -0.020951
5 6 0 3.047649  -0.090848 0.041442 5 6 0 3.045220  -0.093991 0.044996
6 6 0 4.090302 0.820377  -0.116892 6 6 0 4.077737 0.783075  -0.276835
7 6 0 3345243 -1.436654 0.256731 7 6 0 3349334 -1.398194 0.430422
8 6 0 4.664258  -1.861432  0.308859 8 6 0 4.668646  -1.817456  0.491728
9 6 0 5408814 0392243 -0.065507 9 6 0 5396123 0.358392  -0.220180
10 6 0 5700026 -0.949167  0.146504 10 6 0 5.695238  -0.941296  0.164674
11 6 0 -1.504024  -1.259956  -0.054041 11 6 0 -1.505376  -1.257461  -0.057865
12 6 0 -1.042390  -2.546983  -0.335691 12 6 0 -1.047961  -2.532891  -0.388939
13 6 0 -1.928635  -3.604737  -0.430718 13 6 0 -1.939300  -3.580672  -0.531299
14 6 0 -3.290952  -3.395770  -0.259692 14 6 0 -3.300674  -3.370624  -0.361641
15 6 0 -3.757030  -2.118560  -0.002344 15 6 0 -3.761110  -2.102736  -0.052943
16 6 0 -2.875493  -1.047686 0.106879 16 6 0 -2.875567  -1.043190  0.109403
17 1 0 3.860083 1.863760  -0.282850 17 1 0 3.830420 1.794198  -0.568791
18 1 0 6.210219 1109313 -0.192020 18 1 0 6.193112 1.044863  -0.475211
19 1 0 6.729469  -1.283151 0.185820 19 1 0 6.725362  -1.270928 0.211375
20 1 0 4.884107  -2.908235 0.477457 20 1 0 4.896897  -2.830748 0.796397
21 1 0 2540971  -2.148262  0.385859 21 1 0 2545298  -2.073842  0.687556
22 1 0 -4.818428  -1.938839 0.121055 22 1 0 -4.821239  -1.919083 0.070030
23 1 0 -3.990106  -4.218117  -0.335013 23 1 0 -4.003304  -4.184604  -0.477548
24 1 0 -1.549740  -4.595082  -0.646571 24 1 0 -1.565460  -4.563373  -0.785139
25 1 0 0.014894  -2.705108  -0.480575 25 1 0 0.011156  -2.681894  -0.529272
26 6 0 -0.198071 3436771  -0.288702 26 6 0 -0.200388  3.424050  -0.316864
27 6 0 -1.506565 3.858422  -0.220249 27 6 0 -1.506892  3.845744  -0.234362
28 6 0 -2.536304  2.939913  -0.020503 28 6 0 -2.534131 2930894  -0.003313
29 6 0 0.114495 2.075204  -0.174204 29 6 0 0.115818 2.063947  -0.185571
30 6 0 -0.933581 1.144216  -0.004688 30 6 0 -0.931194 1.139522 0.016272
31 6 0 -2.254986 1.589738 0.104051 31 6 0 -2.250884 1.583900 0.140216
32 16 0 -3.576003 0.510590  0.502793 32 16 0 -3.552955 0.501263 0.591383
33 1 0 -3.562315 3278850  0.050463 33 1 0 -3.559725 3.267005 0.076925
34 1 0 -1.744208  4.910345  -0.312390 34 1 0 -1.745698  4.895628  -0.340741
35 1 0 0.617938 4.134579  -0.422424 35 1 0 0.616971 4113953 -0.474266
5 (Cation, in Gas Phase): 5 (Anion, in Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 -0.553191  -0.173141  -0.009073 1 7 0 -0.599456  -0.227301 0.334132
2 7 0 0.684184  -0.536307  -0.001091 2 7 0 0761076 -0.581189  0.386792
3 7 0 1.406379 1.698592  -0.066764 3 7 0 1.380624 1.615673  -0.347170
4 6 0 1.654873 0.408541  -0.015397 4 6 0 1.601622 0.351753 0.029580
5 6 0 3.039217  -0.080373 0.016642 5 6 0 3.037627  -0.076799 0.070445
6 6 0 4.084952 0.833163  -0.125237 6 6 0 4.036755 0.811445  -0.317644
7 6 0 3318626  -1.437011 0.192446 7 6 0 3400255  -1.356886  0.487639
8 6 0 4.631738  -1.872085 0.224333 8 6 0 4732934 -1.738326  0.516341
9 6 0 5.394945 0.389819  -0.096703 9 6 0 5.371401 0.428041  -0.291793
10 6 0 5669925  -0.960997 0.077564 10 6 0 5726118 -0.847203 0.125955
11 6 0 -1.496119  -1.265604  -0.048629 11 6 0 -1.468332  -1.247862 0.024140
12 6 0 -0.996648  -2.563775  -0.186311 12 6 0 -1.008863  -2.511087  -0.379992
13 6 0 -1.861746  -3.633085  -0.211944 13 6 0 -1.905316  -3.517857  -0.700029
14 6 0 -3.235556  -3.423870  -0.098215 14 6 0 -3.275949  -3.302155  -0.654112
15 6 0 -3.731754  -2.145315 0.025978 15 6 0 -3.741482  -2.053334  -0.254938
16 6 0 -2.869178  -1.046148 0.046893 16 6 0 -2.861647  -1.050326 0.113256
17 1 0 3.862449 1.882364  -0.259723 17 1 0 3.735229 1.800289  -0.635191
18 1 0 6.204046 1.098393  -0.210648 18 1 0 6.138460 1.129418  -0.598781
19 1 0 6.695814  -1.304635 0.100597 19 1 0 6767548 -1.146051 0.148059
20 1 0 4.846983  -2.922590  0.365434 20 1 0 4999938 -2.735860  0.844754
21 1 0 2512409  -2.146431 0.314171 21 1 0 2.616436  -2.037401 0.792158
22 1 0 -4.798365  -1.975187 0.102801 22 1 0 -4.805544  -1.855552  -0.196761
23 1 0 -3.918009  -4.262925  -0.115230 23 1 0 -3.972898  -4.087288  -0.916004
24 1 0 -1.468261  -4.633690  -0.322621 24 1 0 -1.520584  -4.484012  -1.005054
25 1 0 0.066127  -2.717488  -0.276920 25 1 0 0.057195  -2.670406  -0.431079
26 6 0 -0.175796  3.467626  -0.092841 26 6 0 -0.292805 3340213 -0.524077
27 6 0 -1.481936 3.865291  -0.064395 27 6 0 -1.613567 3.765600  -0.424223
28 6 0 -2.528637 2.929654 0.007338 28 6 0 -2.608713 2.885355  -0.043348
29 6 0 0.129612 2.094395  -0.056049 29 6 0 0.073266 2.016542  -0.260880
30 6 0 -0.934345 1.136846  -0.003027 30 6 0 -0.955571 1.124551 0.122555
31 6 0 -2.282644 1.577457  0.044366 31 6 0 -2.258078 1.562418 0.250616
32 16 0 -3.631782  0.503029  0.200631 32 16 0 -3.483702  0.432419  0.842017
33 1 0 -3.553110 3.278512 0.038955 33 1 0 -3.642098 3.195764 0.037670
34 1 0 -1.728266 4.918609  -0.091910 34 1 0 -1.863801 4.796368  -0.646922
35 1 0 0.647926 4.165421  -0.137369 35 1 0 0.495705 4.021250  -0.818346
6 (Neutral, in DCM): 6 (Neutral, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 -0.217141 0754509 -0.050943 1 7 0 -0.218557  0.761680  -0.060564
2 7 0 -1.554045 0.620161  -0.001393 2 7 0 -1.556257 0.629579 0.004692
3 7 0 -1.343578  -1.733832  -0.183509 3 7 0 -1.347465  -1.722773  -0.227406
4 6 0 -2.043022  -0.611377  -0.074651 4 6 0 -2.045166  -0.602692  -0.086195
5 6 0 -3.527656  -0.710501  -0.032275 5 6 0 -3.526543  -0.705354  -0.031823
6 6 0 -4.137807  -1.963243  -0.008093 6 6 0 -4.127608  -1.961057 0.001160
7 6 0 -4.322396  0.436572  -0.016328 7 6 0 -4.324221 0437918 -0.012331
8 6 0 -5.703799 0.328656 0.024320 8 6 0 -5.703700 0.322967 0.041380
9 6 0 -5.520475  -2.067597 0.033405 9 6 0 -5.508161  -2.071625 0.056415
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o
3
L - N e N = NS N - T - TN

cCocoocococococo0o0c0cOc00C000000000000 000

-6.307327
0.242508
-0.257845
0.156775
1.060939
1.547241
1.136927
-3.522358
-5.984238
-7.386673
-6.311329
-3.853993
1.495452
2.240445
1.382347
-0.226687
-0.963153
0.824314
2.191426
2.778446
0.012555
0.630715
2.018107
2.488342
4271511
2.813469
0.338349
4.710374
4.876589
4.744876

-0.922954
2.107412
2.980009
4.302903
4.747350
3.866697
2.541435
-2.852287
-3.045878
-1.005456
1.224928
1.411130
1.852156
4.212996
5.781052
4.987550
2.616343
-2.751899
-2.646162
-1.383100
-1.606012
-0.339157
-0.232390
0.732150
-1.303629
-3.532442
-3.715281
-0.062565
-1.725476
-2.077616

0.049369
-0.048306
0.909425
0.901571
-0.055307
-1.013411
-1.017726
-0.019576
0.054221
0.080980
0.034050
-0.040108
-1.771927
-1.769188
-0.057908
1.647167
1.645217
-0.170131
-0.082357
0.049084
-0.142335
-0.050035
0.069945
0.190253
0.156900
-0.101810
-0.253150
0.388834
-0.966825
1.146249

o
3
L - N N N = NS Y - T - =N

cCcocoococococco0o0c0cOocO00c000000000000 000

-6.299396
0.244136
-0.301766
0.123112
1.082493
1.610719
1.190090
-3.499671
-5.967779
-7.377594
-6.316713
-3.854018
1.579832
2.344803
1.412946
-0.295562
-1.054329
0.816628
2.182140
2.773658
0.005923
0.628761
2.014524
2.489484
4267157
2.803391
0.322387
4.695515
4.876287
4.722874

-0.931136
2.110132
3.004147
4.322782
4.747972
3.850377
2.529499
-2.840811
-3.051145
-1.018948
1.214979
1.410969
1.830180
4.180500
5.778185
5.020498
2.654967
-2.743743
-2.644360
-1.388532
-1.596886
-0.334574
-0.237668
0.719518
-1.315039
-3.530206
-3.699763
-0.083418
-1.683965
-2.133406

0.076892
-0.057064
0.854814
0.850674
-0.058476
-0.976348
-0.983961
-0.016452
0.084768
0.119067
0.052804
-0.045483
-1.712311
-1.699424
-0.056848
1.563956
1.548224
-0.222466
-0.115963
0.052611
-0.180506
-0.061334
0.086228
0.239278
0.180467
-0.144255
-0.328392
0.473087
-0.956335
1.138023

6 (Cation, Gas Phase):

6 (Anion, Gas Phase):

Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 -0.231210 0.730828  -0.055193 1 7 0 -0.181858 0.834252  -0.014883
2 7 0 -1.513475 0.621984  -0.050538 2 7 0 -1.534523 0.603296 0.301394
3 7 0 -1.332344 1721755 -0.178880 3 7 0 -1.313876  -1.526578  -0.762227
4 6 0 -2.059378  -0.618435  -0.082878 4 6 0 -1.988148  -0.522694  -0.168795
5 6 0 -3.521104  -0.693507  -0.032672 5 6 0 -3.457236  -0.738011 0.021263
6 6 0 -4.137717  -1.945923 0.006283 6 6 0 -4.047650  -1.919092  -0.419552
7 6 0 -4.296264 0.469512  -0.019126 7 6 0 -4.258540 0.229515 0.626502
8 6 0 -5.675146 0.374027 0.033145 8 6 0 -5.617524 0.015095 0.794398
9 6 0 -5.516773  -2.031089 0.060836 9 6 0 -5.410777  -2.130198  -0.258353
10 6 0 -6.285678  -0.873263 0.074097 10 6 0 -6.201382  -1.166645 0.351626
11 6 0 0.258281 2.098169  -0.051718 11 6 0 0.212928 2.148444  -0.100587
12 6 0 -0.215843 2.952405 0.929863 12 6 0 -0.639178 3.174417 0.350788
13 6 0 0.227729 4.264721 0.925855 13 6 0 -0.266160 4.502202 0.236850
14 6 0 1.108112 4.700354  -0.056185 14 6 0 0.947350 4.870136  -0.330257
15 6 0 1.552884  3.829124  -1.042798 15 6 0 1.783006  3.861860  -0.798246
16 6 0 1.130809  2.509233  -1.047341 16 6 0 1.435205 2528344 -0.689806
17 1 0 -3.532652  -2.841584  -0.004586 17 1 0 -3.410582  -2.658101  -0.885905
18 1 0 -5.995017  -3.000600 0.094297 18 1 0 -5.856144  -3.053756  -0.609107
19 1 0 -7.364805  -0.943684 0.116009 19 1 0 -7.264153  -1.332713 0.481464
20 1 0 -6.276313 1.273067 0.039806 20 1 0 -6.226473 0.774334 1.270636
21 1 0 -3.820517 1.439489  -0.057172 21 1 0 -3.793450 1.146609  0.962161
22 1 0 1.452907 1.823677  -1.821010 22 1 0 2.096134 1775138 -1.092589
23 1 0 2223124 4177439 -1.816659 23 1 0 2726378  4.114794  -1.268253
24 1 0 1.445863 5.728060  -0.057021 24 1 0 1.231026 5910847  -0.414398
25 1 0 -0.118195 4.947460 1.689766 25 1 0 -0.944417 5.265283 0.601883
26 1 0 -0.909232 2.591527 1.677792 26 1 0 -1.589174 2.899862 0.781148
27 6 0 0811219 -2.769215  -0.215928 27 6 0 0.849999  -2.580091  -0.826973
28 6 0 2158618  -2.641089  -0.127309 28 6 0 2203843 -2.564121  -0.525645
29 6 0 2755480  -1.357209  0.036026 29 6 0 2768861  -1.442471 0.056932
30 6 0 -0.008693  -1.608422  -0.157057 30 6 0 0.031188  -1.468508  -0.583830
31 6 0 0.615748  -0.332755  -0.053143 31 6 0 0.659214  -0.289956  -0.090099
32 6 0 2.020405  -0.215400 0.075010 32 6 0 1.982048  -0.305396 0.292933
33 1 0 2491497 0.745300  0.219077 33 1 0 2.428081 0.573081 0.741180
34 6 0 4.260639  -1.301641 0.174675 34 6 0 4.208772  -1.390417  0.412878
35 1 0 2798577  -3.514148  -0.159606 35 1 0 2816607  -3.431767  -0.732296
36 1 0 0322260  -3.728441  -0.314828 36 1 0 0382756  -3.462003  -1.245534
37 9 0 4.694263  -0.056279 0.344206 37 9 0 4.888621  -0.438306  -0.266996
38 9 0 4.840224  -1.801082  -0.915524 38 9 0 4.852958  -2.546245 0.176434
39 9 0 4.656818  -2.028478 1.216719 39 9 0 4.418456  -1.101326 1.715836
7 (Neutral, in DCM): 7 (Neutral, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 -0.893569  -0.869853  -0.011320 1 7 0 -0.892887  -0.867625  -0.017070
2 7 0 -1.253692  0.412275  -0.163380 2 7 0 -1.254802  0.414393  -0.161144
3 7 0 -3.525327  -0.143331 0.283735 3 7 0 -3.532350  -0.148472 0.258886
4 6 0 -2.543118 0.700783 0.010073 4 6 0 -2.549373 0.697699  -0.001651
5 6 0 -2.878787 2.145987  -0.128849 5 6 0 -2.886047 2.140441  -0.130550
6 6 0 -4.178477  2.581777  0.123013 6 6 0 -4.176812  2.572769  0.163214
7 6 0 -1.911586 3.074917  -0.514176 7 6 0 -1.930203 3.067677  -0.543020
8 6 0 -2.242279  4.415503  -0.644496 8 6 0 -2.264487  4.407688  -0.658870
9 6 0 -4.504750 3924072 -0.003165 9 6 0 -4.505403 3.914615 0.051492
10 6 0 -3.538727 4.844719  -0.388121 10 6 0 -3.551338 4.835376  -0.359684
11 6 0 0.464285  -1.242300  -0.054281 11 6 0 0.466766  -1.237330  -0.052847
12 6 0 1.551856  -0.332418 0.119987 12 6 0 1.553934  -0.325024  0.115133
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13 6 0 2.870551  -0.797578  -0.120690 13 6 0 2.874480  -0.793731  -0.107420
14 6 0 3.078662  -2.156482  -0.419965 14 6 0 3.084340  -2.156300  -0.381168
15 6 0 2.035952  -3.041135  -0.459131 15 6 0 2.042203  -3.040588  -0.419812
16 6 0 0.734047  -2.587810  -0.272276 16 6 0 0.738629  -2.585247  -0.254838
17 1 0 -4.929709 1.862251 0.418695 17 1 0 -4.910562 1.843972 0.478406
18 1 0 -5.517329 4.250762 0.198532 18 1 0 -5.510010 4.242511 0.285650
19 1 0 -3.794458 5.892246  -0.488855 19 1 0 -3.809654 5.882835  -0.449250
20 1 0 -1.484716 5.126756  -0.949295 20 1 0 -1.518572 5.120208  -0.987047
21 1 0 -0.902206 2742865  -0.718764 21 1 0 -0.931216 2729360  -0.783662
22 1 0 2.190563  -4.095385  -0.647101 22 1 0 2.193166  -4.097644  -0.590079
23 1 0 4.075621  -2.535245  -0.586628 23 1 0 4.083923  -2.535999  -0.524887
24 6 0 3.993072 0.123026  -0.018438 24 6 0 3.997028 0.125999  -0.013545
25 6 0 1.382013 1.008994 0.611580 25 6 0 1.383181 1.025978 0.578643
26 6 0 -4.163452  -2.472771 0.399548 26 6 0 -4.163839  -2.476087 0.373692
27 6 0 -3.801267  -3.801447 0.310215 27 6 0 -3.800059  -3.803044 0.292112
28 6 0 -2.477434 4182329 0.077093 28 6 0 -2.473387  -4.182396 0.072716
29 6 0 -3.193074  -1.470621 0.266647 29 6 0 -3.194181  -1.471422 0.246848
30 6 0 -1.859638  -1.861682 0.077312 30 6 0 -1.858757  -1.861920 0.069082
31 6 0 -1.516951  -3.202693  -0.046627 31 6 0 -1.513213  -3.202725  -0.046205
32 8 0 -0.231285  -3.553604  -0.328483 32 8 0 -0.224046  -3.554693  -0.315092
33 1 0 -2.192681  -5.221335  -0.019275 33 1 0 -2.182111  -5.219264  -0.017796
34 1 0 -4.556976  -4.570021 0.409375 34 1 0 -4.555208  -4.572025 0.387516
35 1 0 -5.192334 2175042 0.552545 35 1 0 -5.191428  -2.172635 0.516531
36 6 0 3.764874 1.442584 0.422397 36 6 0 3.769459 1.450432 0.408932
37 6 0 2.436542 1.838412 0.767147 37 6 0 2.439011 1.852681 0.733181
38 6 0 5314981  -0.243555  -0.347352 38 6 0 5318571  -0.244490  -0.334235
39 6 0 6.349307 0.655036  -0.236825 39 6 0 6.354441 0.651415  -0.230974
40 6 0 6.114880 1.963531 0.212011 40 6 0 6.121091 1.963667 0.203567
41 6 0 4.838411 2.347555 0.535773 41 6 0 4.844584 2.352423 0.516672
42 1 0 0.400376 1.349532 0.889881 42 1 0 0.398334 1.374909 0.831144
43 1 0 2.284625 2.835417 1.164419 43 1 0 2.282897 2.856378 1.110712
44 1 0 5535125 -1.238547  -0.706890 44 1 0 5537208  -1.241616  -0.687321
45 1 0 7.353349 0.349063  -0.502842 45 1 0 7.357903 0.340891  -0.491653
46 1 0 6.936336 2.663531 0.298020 46 1 0 6.942827 2.662919 0.285432
47 1 0 4633456 3353899 0.882382 47 1 0 4641425 3363355  0.849553
7 (Cation, Gas Phase): 7 (Anion, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y z Number Number Type X Y z
1 7 0 -0.940377  -0.864513  -0.000548 1 7 0 0.815429  -0.028420  -0.310271
2 7 0 -1.242245 0.381950  -0.072142 2 7 0 -0.481233  -0.476215 0.024035
3 7 0 -3.551106  -0.102319 0.124431 3 7 0 -1.294822 1.731454  -0.443085
4 6 0 -2.559686 0.741646  -0.022702 4 6 0 -1.410438 0.426118  -0.155453
5 6 0 -2.817249 2.184947  -0.122795 5 6 0 -2.803333  -0.092509 0.027160
6 6 0 -4.091988 2.670265 0.171350 6 6 0 -3.887771 0.768387  -0.116618
7 6 0 -1.808290 3.066126  -0.516766 7 6 0 -3.042308  -1.434050 0.326447
8 6 0 -2.077249 4.420798  -0.613023 8 6 0 -4.338648  -1.899957 0.482771
9 6 0 -4.349405 4.026370 0.081880 9 6 0 -5.186327 0.298759 0.032198
10 6 0 -3.344059 4.902127  -0.309952 10 6 0 -5.417809  -1.036052 0.334466
11 6 0 0.429947  -1.249653 0.003124 11 6 0 1.873331  -0.899633  -0.196545
12 6 0 1.520861  -0.324894 0.142536 12 6 0 1775798 -2.301478  -0.454945
13 6 0 2.828813  -0.823944  -0.088763 13 6 0 2.893366  -3.151874  -0.228151
14 6 0 3.010575  -2.199696  -0.335792 14 6 0 4.111852  -2.589119 0.162682
15 6 0 1972719  -3.086483  -0.345223 15 6 0 4224209  -1.223480 0.316430
16 6 0 0.678085  -2.611082  -0.173270 16 6 0 3.134156  -0.389676 0.141610
17 1 0 -4.867936 1.980095 0.472233 17 1 0 -3.680274 1.804732  -0.346530
18 1 0 -5.335776 4.403073 0.316698 18 1 0 -6.020688 0.980044  -0.086057
19 1 0 -3.549820 5.962067  -0.382676 19 1 0 -6.430351  -1.402760 0.453565
20 1 0 -1.298878 5102226  -0.929014 20 1 0 -4.509498  -2.943514 0.719236
21 1 0 -0.824941 2.689931  -0.765503 21 1 0 -2.195114  -2.098031 0.439245
22 1 0 2.117442  -4.147406  -0.491453 22 1 0 5.163039  -0.764129 0.598873
23 1 0 4.006093  -2.589017  -0.484279 23 1 0 4985713 -3.203106 0.317925
24 6 0 3.975103 0.061132  -0.026787 24 6 0 2.750077  -4.586959  -0.440556
25 6 0 1.384054 1.031380 0.577660 25 6 0 0.587955  -2.870853  -1.028224
26 6 0 -4.252076  -2.397538 0.246606 26 6 0 0.234953 3.595075  -0.170450
27 6 0 -3.896702  -3.722835 0.216843 27 6 0 1.518023 4.061786 0.080739
28 6 0 -2.560596  -4.138146 0.077285 28 6 0 2.579349 3.185159 0.260406
29 6 0 -3.255178  -1.414651 0.145273 29 6 0 -0.026966 2.221521  -0.265040
30 6 0 -1.904445  -1.832754 0.048243 30 6 0 1.064489 1.350576  -0.112382
31 6 0 -1.572697  -3.195689  -0.010068 31 6 0 2.323335 1.822276 0.169567
32 8 0 -0.288797  -3.558327  -0.198518 32 8 0 3.381386 0.951294 0.327369
33 1 0 -2.297685  -5.185511 0.025996 33 1 0 3.587532 3.523053 0.456468
34 1 0 -4.665038  -4.481301 0.289280 34 1 0 1.696217 5.128713 0.142100
35 1 0 -5.280209  -2.075827 0.329205 35 1 0 -0.597931 4.276016  -0.288634
36 6 0 3.781985 1.400000 0.373515 36 6 0 1.547057  -5.097338  -0.973940
37 6 0 2.470176 1.832504 0.704346 37 6 0 0.486192  -4.191838  -1.290742
38 6 0 5284706  -0.348560  -0.351275 38 6 0 3.771842  -5.505768  -0.133076
39 6 0 6.336285 0.529002  -0.272851 39 6 0 3.619308 -6.855767  -0.349450
40 6 0 6.137424 1.856159 0.139546 40 6 0 2426530  -7.353568  -0.889742
41 6 0 4.876485 2.282947 0.457164 41 6 0 1410563 -6.481050  -1.192538
42 1 0 0.422870 1.424593 0.848396 42 1 0 -0.231116  -2.209175  -1.259338
43 1 0 2.339895 2.844435 1.069345 43 1 0 -0.415567  -4.589742  -1.741499
44 1 0 5486253  -1.354560  -0.687832 44 1 0 4.697922  -5.153782 0.299062
45 1 0 7.330623 0.193375  -0.535846 45 1 0 4.424267  -7.534538  -0.096321
46 1 0 6.977808 2.534420 0.200425 46 1 0 2.306490  -8.416095  -1.061065
47 1 0 4.700188 3.303335 0.774354 47 1 0 0.476810  -6.847091  -1.604903
8 (Neutral, in DCM): 8 (Neutral, Gas Phase):
Center Atomic Atomic Coordinates (Angstroms) Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y VA Number Number Type X Y VA
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1 7 0 -2.614119 0.935256 0.193039 1 7 0 -2.613050 0.953634 0.171333
2 7 0 -3.897627 0.528655 0.164248 2 7 0 -3.895966 0.541738 0.167829
3 7 0 3261344 1463603 0951620 3 7 0 3267600 -1.455167 0950081
4 6 0 -4.149082  -0.642034  -0.404992 4 6 0 4149421 -0.634062 0392324
5 6 0 -5.582858  -1.044907  -0.426944 s 6 0 -5.578939  -1.044254 0391627
6 6 0 -5.939402  -2.313602  -0.880440 6 6 0 -5.930382  -2.313854  -0.842778
7 6 0 -6.581088  -0.170357 0.004062 7 6 0 -6.574630  -0.177179 0.055328
8 6 0 -7.911148  -0.561355  -0.017917 8 6 0 -7.901051  -0.577826 0.051832
9 6 0 7271107 2702659 -0.899595 9 6 0 7258489 2711836 -0.843196
10 6 0 -8.260780  -1.828489  -0.469100 10 6 0 8247124 -1.846048  -0.396286
1 6 0 2417787 2235925 0.746140 1 6 0 2413642 2267984 0.680573
12 6 0 -3.042994 2.554120 1.945071 12 6 0 -3.120650 2.664062 1.809619
13 6 0 -2.885136 3.825098 2.476929 13 6 0 -2.955333 3.948199 2.302469
14 6 0 -2.108450 4.769413 1.817252 14 6 0 -2.091808 4.836150 1.675136
15 6 0 1494552 4.443396  0.614536 15 6 0 -1.400265 4437522 0.539520
16 6 0 -1.651333 3077284 0.069326 16 6 0 -1.563071  3.157498  0.032914
17 1 0 -5.166287  -2.992198  -1214214 17 1 0 -5.150414  -2.976825  -1.190496
18 1 0 -7.536399  -3.692249  -1.250093 18 1 0 -7.522614  -3.701444  -1.193241
19 1 0 -9.300122  -2.132603  -0.484643 19 1 0 -9.284066  -2.157445  -0.397916
20 1 0 -8.677537 0.126157 0.317866 20 1 0 -8.668022 0.102877 0.398573
21 1 0 6310483 0.817313  0.351949 21 1 0 6298619 0.810341  0.398138
2 1 0 1193161 2.925292  -0.878857 2 1 0 -1.038556  2.853886  -0.863846
23 1 0 -0.898826  5.178607  0.088692 23 1 0 0733263 5.124908  0.035848
24 1 0 -1.985943 5.759421 2.237620 24 1 0 -1.962710 5.836412 2.066775
25 1 0 -3.369153 4.075103 3.412366 25 1 0 -3.502893 4.253797 3.184498
26 1 0 -3.644441 1.807328 2.446467 26 1 0 -3.795476 1.962156 2.279181
27 6 0 -0.939557 1930960  -1.336177 27 6 0 -0.950332 1935097  -1.330304
28 6 0 0.385520  -1.594346  -1.190065 28 6 0 0376000 -1.610133  -1.179845
29 6 0 0760095 -0.413139  -0.525911 29 6 0 0.756805  -0.432905  -0.513167
30 6 0 -1.953411  -1.094977  -0.844209 30 6 0 -1.961988  -1.091232  -0.844272
31 6 0 -1.575823 0.121122 -0.230344 31 6 0 -1.577137 0.124931  -0.234647
32 6 0 -0.229594 0.439837  -0.057558 32 6 0 -0.229554 0.425645  -0.048243
33 1 0 0051786 1.349455  0.453754 33 1 0 0059663 1.330026  0.466672
34 6 0 2.189540  -0.034956  -0.367556 34 6 0 2184327  -0.055328 0348323
3s 1 0 1153172 -2.245719  -1.587661 3s 1 0 1142014 -2.268499  -1.568136
36 1 0 -1.234889  -2.846041  -1.833889 36 1 0 -1.257713  -2.847633  -1.823385
37 6 0 3.135808  -0.912555 0.033826 37 6 0 3.138730  -0.934399 0.031117
38 6 0 4.591581  -0.603388  -0.013868 38 6 0 4.590698  -0.613744  -0.019782
39 6 0 2797222 2263172 0.562686 39 6 0 2811974 2294664  0.538760
40 6 0 5079254 -0.053830  -1.154719 40 6 0 5062801  -0.021850  -1.146120
41 6 0 6540529 0210821  -1.192409 41 6 0 6520465 0253737  -1.188303
42 6 0 7.337876  -0.066562  -0.088464 42 6 0 7.330302  -0.055450  -0.103408
43 6 0 6.765986  -0.624594 1.048079 43 6 0 6.774612  -0.655655 1.018307
44 6 0 5.406690  -0.901176 1.079895 44 6 0 5.418653  -0.942735 1.054393
45 6 0 3457026 3393738 0.078256 45 6 0 3505346 -3.408739  0.065380
46 6 0 1840793 2424150 1.566271 46 6 0 1833324 2481415 1515373
47 6 0 1532091 -3.685973  2.053626 47 6 0 1536703 -3.750683  1.986199
48 6 0 3.138250  -4.657320 0.554052 48 6 0 3.200465  -4.680378 0.526388
49 6 0 2.172049  -4.807952 1.541883 49 6 0 2213248  -4.855614 1.487156
50 6 0 2.493268 1.390524  -0.680472 50 6 0 2.476270 1.379889  -0.624769
51 6 0 2016293 1.967038  -1.859212 51 6 0 1972101 1989511  -1.774859
52 6 0 2277363 3297450 2154403 52 6 0 2212196 3331036 -2.030696
s3 6 0 3001154 4.080240  -1.262871 s3 6 0 2942865 4.092150  -1.127327
54 6 0 3.461413 3.522213  -0.076679 54 6 0 3431714 3.500863 0.029594
55 6 0 3.210289 2.187799 0.211440 55 6 0 3.201695 2.155743 0.277719
56 1 0 4.563877 0.163307  -2.019602 56 1 0 4.534254 0221811 -1.993612
57 1 0 6979841  0.631856  -2.088318 57 1 0 6947865 0.708167  -2.072865
s8 1 0 8399742 0.143563  -0.116773 s8 1 0 8390013 0.162240  -0.135601
59 1 0 7379701 -0.850808 1911325 59 1 0 7399049 -0.906997  1.866071
60 1 0 4967768  -1.345606 1.965801 60 1 0 4989481  -1.424837 1.924733
61 1 0 4216925 -3.279882  -0.686483 61 1 0 4283695  -3.272334  -0.676045
62 1 0 1.338342  -1.551557 1.966834 62 1 0 1.301652  -1.620614 1.902018
63 1 0 0.789609  -3.793084  2.834708 63 1 0 0775603  -3.877449 2745332
64 1 0 3646083 5526317 0.154313 64 1 0 3736831 5536325 0.137194
65 1 0 1926125 -5.793533  1.916994 65 1 0 1978364  -5.847419 1851142
66 1 0 1.441836 1.363465  -2.552956 66 1 0 1.390095 1.400017  -2.473970
67 1 0 1.911458 3.723432  -3.080596 67 1 0 1.826972 3.782560  -2.936251
68 1 0 3.200542 5.120342  -1.488858 68 1 0 3.127134 5.140695  -1.322649
69 1 0 4015681 4128069  0.629437 69 1 0 3993262 4.088005  0.744048
70 1 0 3570473 1758195 1.138603 70 1 0 3586154 1.696683  1.180084
8 (Cation, Gas Phase): 8 (Anion, Gas Phase):
Center  Atomic Atomic Coordinates (Angstroms) Center  Atomic Atomic Coordinates (Angstroms)
Number ~ Number Type X Y z Number ~ Number Type X Y z
1 7 0 -2.618797 0.897057 0.160661 1 7 0 -2.646694 1.070872 0.039748
2 7 0 -3.866586 0.531171 0.104858 2 7 0 -3.873984 0.451185 0.331713
3 7 0 -3.225656  -1.542343  -0.801658 3 7 0 -3.254012  -1.288617  -1.186340
4 6 0 4152899 -0.692401  -0.353647 4 6 0 4.091267  -0.628565 0361362
5 6 0 -5.570321  -1.084014 0377315 5 6 0 5447791 1233148 -0.178163
6 6 0 45920319 2362812 -0.810721 6 6 0 -S.771059 2419376 -0.830965
7 6 0 -6.563108  -0.190944 0.029769 7 6 0 -6.408486  -0.625703 0.629762
8 6 0 -7.891150  -0.578408 0.002311 8 6 0 -7.661203  -1.197860 0.786940
9 6 0 -7.251176  -2.742978  -0.834107 9 6 0 -7.028739  -2.988712  -0.678444
10 6 0 8237069 -1.853081  -0.428571 10 6 0 7977925 2383073 0.132468
1 6 0 2413563 2253564 0.626340 1 6 0 2.564374 2418041 0310156
12 6 0 -3.036742  2.641584  1.800553 12 6 0 3567526 3.050594  1.068954
13 6 0 -2.863219 3.943663 2.241194 13 6 0 -3.507712 4.409651 1.323830
14 6 0 -2.089336 4.832160 1.506058 14 6 0 -2.470214 5.195342 0.838324
15 6 0 -1.486129 4.426177 0.322865 15 6 0 -1.489273 4.580676 0.067421
16 6 0 1645600 3.126412  -0.129772 16 6 0 (526777 3224460 -0.197787
17 1 0 -5.147610  -3.049234  -1.127217 17 1 0 -5.014028  -2.875427  -1.454184
18 1 0 7.520674 3735338 -1.169547 18 1 0 7266825 3911164 -1.194590
19 1 0 -9.276868  -2.152588  -0.448560 19 1 0 -8.958119  -2.828523 0.254407
20 1 0 -8.659529 0.115219 0.316360 20 1 0 -8.396521  -0.716845 1.420932
21 1 0 -6.293054 0.802535 0.359474 21 1 0 -6.151474 0.299334 1.127988
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22 1 0 -1.190116 2.802708  -1.057277 22 1 0 -0.761236 2.790036  -0.823687
23 1 0 -0.892445 5.120524  -0.255869 23 1 0 -0.673125 5.164811  -0.342692
24 1 0 -1.959447 5.847645 1.855457 24 1 0 -2.429809 6.256278 1.046842
25 1 0 -3.333926 4.263158 3.160991 25 1 0 -4.293232 4.862165 1.918660
26 1 0 -3.641027 1.934450 2.352567 26 1 0 -4.382093 2.451500 1.444057
27 6 0 -0.923638  -2.053168  -1.163842 27 6 0 -0.916863  -1.716132  -1.583189
28 6 0 0.371961  -1.691164  -1.017264 28 6 0 0.412587  -1.421477  -1.341095
29 6 0 0.752179  -0.440932  -0.407604 29 6 0 0.775877  -0.340358  -0.538217
30 6 0 -1.959391  -1.183625  -0.716035 30 6 0 -1.953224  -0.929951  -1.053170
31 6 0 -1.581815 0.088676  -0.173989 31 6 0 -1.575058 0.236452  -0.331538
32 6 0 -0.231239 0.432699  -0.006783 32 6 0 -0.252824 0.479762  -0.032082
33 1 0 0.041016 1.376714 0.439767 33 1 0 0.006410 1.331348 0.583167
34 6 0 2.166871  -0.039703  -0.302014 34 6 0 2.182380  -0.018098  -0.255356
35 1 0 1.155001  -2.344256  -1.377551 35 1 0 1.187573  -2.043017  -1.774371
36 1 0 -1.216664  -2.990564  -1.616174 36 1 0 -1.198376  -2.569572  -2.187029
37 6 0 3.156420  -0.919253 0.007692 37 6 0 3.128316  -0.954130 0.029433
38 6 0 4.592802  -0.570773  -0.092148 38 6 0 4.582365  -0.643976 0.028876
39 6 0 2.860011  -2.281659 0.510139 39 6 0 2.785263  -2.360748 0.371293
40 6 0 5.098845 0.108887  -1.201921 40 6 0 5.169126 0.094323  -1.001632
41 6 0 6.448465 0.405884  -1.287480 41 6 0 6.525878 0.379215  -0.995337
42 6 0 7.309581 0.041598  -0.259740 42 6 0 7.332584  -0.073410 0.040182
43 6 0 6.818221  -0.639414 0.845240 43 6 0 6.767643  -0.823797 1.063602
44 6 0 5471417 -0.957227 0.921972 44 6 0 5411620  -1.111308 1.052443
45 6 0 3.525473  -3.387627  -0.024561 45 6 0 3.538424  -3.421755  -0.133634
46 6 0 1.928414  -2.481246 1.530529 46 6 0 1.735841  -2.656975 1.246415
47 6 0 1.642832  -3.760292 1.984034 47 6 0 1.443058  -3.965713 1.588828
48 6 0 3.223385  -4.666074 0.413910 48 6 0 3.241916  -4.735395 0.203574
49 6 0 2279806  -4.855494 1.417792 49 6 0 2.191917  -5.014068 1.065799
50 6 0 2.419843 1.413779  -0.519286 50 6 0 2.513772 1.436154  -0.287878
51 6 0 1.936455 2.050408  -1.663532 51 6 0 2.037680 2241355 -1.323521
52 6 0 2.157277 3.404162  -1.866286 52 6 0 2.314652 3.599727  -1.354071
53 6 0 2.848586 4.145451  -0.915867 53 6 0 3.058197 4.183012  -0.336280
54 6 0 3.318318 3.524506 0.233103 54 6 0 3.519753 3.396398 0.710332
55 6 0 3.107574 2.167156 0.429303 55 6 0 3.250298 2.036466 0.732756
56 1 0 4431325 0.394342  -2.004933 56 1 0 4.545277 0.448433  -1.812769
57 1 0 6.830590 0.920670  -2.159130 57 1 0 6.955465 0.954839  -1.805957
58 1 0 8.362929 0.280748  -0.325001 58 1 0 8.392041 0.149754 0.046118
59 1 0 7.485407  -0.930474 1.645681 59 1 0 7.386129  -1.185900 1.875684
60 1 0 5.092211  -1.500998 1.778804 60 1 0 4977695  -1.703004 1.849928
61 1 0 4272414 -3.237030  -0.794640 61 1 0 4.364068  -3.210661  -0.803118
62 1 0 1.444206  -1.623856 1.982514 62 1 0 1.137149  -1.846626 1.642955
63 1 0 0.929790  -3.901561 2.785645 63 1 0 0.620876  -4.168841 2.263287
64 1 0 3.730265  -5.517406  -0.020981 64 1 0 3.832885  -5.542194  -0.212514
65 1 0 2.055617  -5.854409 1.768245 65 1 0 1.956842  -6.037795 1.328842
66 1 0 1.402459 1.473518  -2.410890 66 1 0 1.438853 1.786948  -2.104368
67 1 0 1.800371 3.878468  -2.771712 67 1 0 1.938639 4.206278  -2.168749
68 1 0 3.025209 5201303 -1.074012 68 1 0 3.263901 5.245887  -0.351584
69 1 0 3.855395 4.096043 0.978622 69 1 0 4.084230 3.845282 1.518119
70 1 0 3.486279 1.681612 1.320434 70 1 0 3.606659 1.425201 1.552784
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