Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2020

Supporting Information

Benzo[4,5]thieno-S,S-dioxide-[3,2-b]benzofurans: Synthesis, Properties and
Application in Electroluminescent Devices

Weimin Ma,* Guanhao Liu,?¢ Lu Zhou,* Baolin Li,** Ying Wangb<*
@ School of Chemical Sciences, University of Chinese Academy of Sciences, Beijing 100049, P. R.

China. E-mail: libl@ucas.ac.cn

b Key Laboratory of Photochemical Conversion and Optoelectronic Materials, Technical Institute

of Physics and Chemistry, Chinese Academy of Sciences, Beijing, 100190, P. R. China. E-mail:
Wangy@mail.ipc.ac.cn

¢ School of Future Technology, University of Chinese Academy of Sciences, Beijing 100049, P. R.
China

 These authors contributed equally to this work

Table of cotents

1. Materials and SYNthESIS ......cccuieiiiiiiiiiieiie e S2
2. The cyclic voltammetric investigations of related compounds............c.ccceeneeee. S6
3. TGA curves of 2-NPhCz-BTOBF and 2-TPA-BTOBF........c.ccceiiiiiiiiiiieen S7
VS B T VA Tolel 221 o) g Tor: 13 10 ) s H PSR S8
5. 'H and 3C NMR spectra and HRMS SPECHra .........c.covevveereiuierecrieeieieeeieeeeeenes S9
6. DFT CalCUlations ......ccueeiiriieiieieeiesteee ettt sttt seeens S21
T RETETENCES. ...t S29

S1



1. Materials and synthesis

Compound BTBFs and BTNF (1a-1f) were prepared according our published one-
pot reaction.! The one-pot reaction, with Pd(PPhs); and CuOAc as the catalysts,
K;3PO4¢3H,0 as the base and tert-butanol as the solvent, afforded good yields up to 77%
among varieties of substrates. Compound BTBFs are oxidized by m-CPBA in
trichloromethane solution, affording BTOBFs and BTONF (2a-2f), as shown in
Scheme S1.%3
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Scheme S1. Synthesis of BTOBFs and BTONF

General procedure for the synthesis of 2a-2f:

Compounds 2a-2f (1 equivalent) and m-CPBA (4 equivalent) were dissolved in a
suitable amount of trichloromethane solvent and heated to reflux for 5 h. The reaction
system was washed three times with saturated Na,COj; solution, and the organic phase
was dried with anhydrous MgSOa. Solvents were removed by rotatory evaporation and
the target products 2a-2f were separated by column chromatography.

Compound 2a:
@)
9P

Ss
~0

7

Using the general procedure, compound 2a was prepared from BTBF 1a (110
mg, 0.5 mmol) and m-CPBA (350 mg, 2.0 mmol) as white solid (79 mg, 0.31 mmol,
yield 62%). 'H NMR (400 MHz, CDCl;) ¢ 7.78-7.81 (m, 2H), 7.60-7.68 (m, 3H),
7.53-7.57 (m, 1H), 7.40-7.47 (m, 2H); *C NMR (101 MHz, CDCl;) 6 159.25, 159.04,
145.36, 133.40, 130.98, 126.71, 125.66, 125.01, 122.38, 120.62, 120.55, 120.31,
120.22, 112.93. HRMS (ESI*) m/z calcd for C4,HgO3SNa* [M+Na]* 279.0092, found

279.0089.
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Compound 2b:

F &0

Using the general procedure, compound 2b was prepared from F-BTBF 1b (2.89
g, 11.9 mmol) and m-CPBA (8.3 g, 47.8 mmol) as white solid (2.9 g, 10.59 mmol, yield
89%). 'H NMR (400 MHz, CDCl3) 6 7.81 (d, /= 7.3 Hz, 1H), 7.65 (m, 2H), 7.55-7.60
(m, 2H), 7.46 (dd, J= 8.0, 2.5 Hz, 1H), 7.13-7.18 (m, 1H); *C NMR(101MHz, CDCls)
0 161.22 (d, J = 89.9 Hz), 157.22 (d, J = 407.0 Hz), 145.35, 133.49, 131.36, 124.69,
122.50, 121.49, 121.38, 120.47, 120.22, 114.55 (d, J = 27.3 Hz), 113.86 (d, J = 10.1
Hz), 106.70 (d, J=27.3 Hz). HRMS (MALDI-TOF) m/z calcd for C;4HgFO3S [M+H]*
275.0178, found 275.0175.

Compound 2c¢:

Cl
F g ~o

Using the general procedure, compound 2¢ was prepared from F,CI-BTBF 1¢
(2.3 g, 8.3 mmol) and m-CPBA (7.6 g, 33.2 mmol) as white solid (2.4 g, 7.8 mmol,
yield 94%). '"H NMR (400 MHz, ) 6 7.71 (d, J = 8.2 Hz, 1H), 7.63 (d, J = 1.8 Hz, 1H),
7.57 (dd, J=9.2,3.9 Hz, 1H), 7.53 (dd, J= 8.2, 1.8 Hz, 1H), 7.45 (dd, /= 7.8, 2.6 Hz,
1H), 7.17 (td, J=9.0, 2.7 Hz, 1H); 3C NMR (101MHz, CDCl;) 6 160.52 (d, J=245.4
Hz), 157.21(d, J = 377.7Hz), 143.32, 140.08, 130.96, 126.36, 123.62, 121.57, 121.28,
121.16, 120.86, 115.14 (d, J=27.3 Hz), 114.04 (d, J=407.0 Hz), 106.83(d, J = 407.0
Hz). HRMS (ESI+) m/z caled for C4H;CIFO;S [M+H]* 308.9788, found 308.9781.
Compound 2d:

O
(5o

Me O//S\\O
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Using the general procedure, compound 2d was prepared from M-BTBF 1d (100
mg, 0.42 mmol) and m-CPBA (220 mg, 1.26 mmol) as white solid (79 mg, 0.28 mmol,
yield 66%). '"H NMR (400 MHz, CDCl3) 6 7.79 (d, J= 7.8 Hz, 1H), 7.53-7.66 (m, 4H),
7.48-7.51 (m, 1H), 7.24 (dd, J= 8.7, 1.8 Hz, 1H), 2.49 (s, 3H); 13C NMR (101 MHz,
CDCl;) J 159.21, 157.56, 145.35, 135.64, 133.35, 130.81, 127.93, 125.20, 122.33,
120.61, 120.33,120.20, 119.92, 112.37,21.49. HRMS (ESI+) m/z calcd for C;sH;¢03S
[M+H]" 271.0429, found 271.0429.

Compound 2e:

Using the general procedure, compound 2e was prepared from BTNF 1e (137
mg, 0.5 mmol) and m-CPBA (350 mg, 2 mmol) as white solid (83 mg, 0.31 mmol, yield
61%). '"HNMR (400 MHz, CDCl;) 0 8.25 (s, 1H), 8.02 (s, 1H), 7.95-8.01 (m, 2H), 7.83
(d,J=6.9 Hz, 1H), 7.72 (d,J=7.3 Hz, 1H), 7.63 (m, 2H), 7.52-7.58 (m, 2H); 13C NMR
(101 MHz, CDCl3) 6 =161.60, 157.44, 145.55, 133.44, 131.92, 131.54, 131.51, 128.53,
128.15, 126.58, 125.88, 124.93, 122.44, 120.73, 120.24, 119.53, 119.07, 109.17.
HRMS (ESI") m/z calcd for C1gH;(03;SNa™ [M+Na]*329.0243, found 329.0222
Compound 2f:

O
\O
Br S

=0

\\

@)

Using the general procedure, compound 2f was prepared from Br-BTBF 1f (4.4 g,
14.5 mmol) and m-CPBA (10.0 g, 58 mmol) as white solid (3.8 g, 11.3 mmol, yield
78%). '"HNMR (400 MHz, CDCl3) 6 7.91 (d, J= 1.6 Hz, 1H), 7.79-7.74 (m, 2H), 7.64—
7.58 (m, 1H), 7.52 (d,J= 8.1 Hz, 1H), 7.49-7.39 (m, 2H); 3C NMR (101 MHz, CDCl3)

0 159.10, 158.30, 146.54, 136.33, 127.03, 125.85 (two carbon signals are overlapped),
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125.11, 123.75, 121.36, 120.56, 120.45, 120.36, 113.01. HRMS (ESI+) m/z calcd for

C14H;BrO;SNa* [M+Na]* 356.9197, found 356.9200.

Compound 2-NPhCz-BTOBF

o]
® y 1
S0
O

N

O

Br-BTOBF 2f (67 mg, 0.2 mmol) and 9-phenyl-3-carbazole boric acid (86 mg, 0.3
mmol) were dissolved into dioxane-H20 cosolvent (v/v =4:1, 5 mL) in a Schlenk tube.
Then K2COs3 (70 mg, 0.5 mmol) was added to the solution. After the solution was
bubbled with N2 for 10 min, Pd(PPh3)4 (12 mg, 0.01 mmol, 5 mol%) was added to the
solution. The reaction was heated to 90 °C overnight under dark. After the reaction
mixture was cooled to room temperature, the organic layer was separated and dried with
anhydrous MgSOs4. It was filtered and the filtrate was evaporated under vacuum, the
residue was purified by flash chromatography (eluting with ethyl acetate/hexane) to
afford the 2-NPhCz-BTOBF (85.6 mg, 0.17 mmol, 85%) as bright yellow-green solid,
Mp: 280.8-281.7 °C. 'H NMR (400 MHz, CDCl;) 6 8.40 (d, J= 1.6 Hz, 1H), 8.21 (d, J
=7.8 Hz, 1H), 8.15(d, /= 1.4 Hz, 1H), 7.93 (dd, J=7.9, 1.6 Hz, 1H), 7.78-7.80 (dd, J
=9.6, 3.5 Hz, 1H), 7.72 (d, J = 7.9 Hz, 1H), 7.67-7.57 (m, 6H), 7.55-7.39 (m, 6H),
7.37-7.33 (m, 1H); '3C NMR (101 MHz, CDCl3) ¢ 159.51, 159.06, 146.35, 145.37,
141.59, 141.19, 137.35, 131.49, 130.54, 130.16, 127.94, 127.16, 126.69, 126.47,
125.63, 125.08, 124.26, 123.24, 122.55, 121.02, 120.82, 120.62, 120.44, 119.88,
119.04, 112.87, 110.59, 110.20. HRMS (ESI*) m/z calcd for C5,H;9NO3;SNa* [M+Na]*

520.0983, found 520.0986.

Compound 2-TPA-BTOBF
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Br-BTOBF (67 mg, 0.2 mmol) and 4-(diphenylamino)phenylboric acid (87 mg, 0.3
mmol) were dissolved into dioxane-H20 cosolvent (v/v=4:1, 5 mL) in a Schlenk tube.
Then K2COs3 (70 mg, 0.5 mmol) was added to the solution. After the solution was
bubbled with N2 for 10 min, Pd(PPh3)4 (12 mg, 0.01 mmol, 5 mol%) was added to the
solution. The reaction was heated to 90 °C overnight under dark. After the reaction
mixture was cooled to room temperature, the organic layer was separated and dried with
MgSOs4. It was filtered and the filtrate was evaporated under vacuum, the residue was
purified by flash chromatography (eluting with ethyl acetate/hexane) to afford the 2-
TPA-BTOBEF (89.0 mg, 0.178 mmol, 89%) as bright yellow solid, Mp: 257.1-259.2 °C.

'"H NMR (400 MHz, CDCl5) 6 7.97 (d, J= 1.3 Hz, 1H), 7.81-7.71 (m, 2H), 7.63 (d, J
= 8.0 Hz, 1H), 7.61-7.55 (m, 1H), 7.47 (d, J = 8.7 Hz, 2H), 7.43-7.35 (m, 2H), 7.35—
7.26 (m, 4H), 7.21-7.05 (m, 8H); '3*C NMR (101 MHz, CDCl3) ¢ 159.38, 159.05,
148.81, 147.27, 146.34, 143.96, 131.50, 130.74, 129.58, 127.77, 126.50, 125.63,
125.14, 124.04, 122.99, 122.65, 120.83, 120.60, 120.42, 120.34, 119.92, 112.88.

HRMS (ESI+) m/z caled for C5,H2,NO;S* [M+H]* 500.1315, found 500.1318.

2. The cyclic voltammetric investigations of related compounds

In order to further understand the electrochemical properties of the compounds
before and after oxidation, we measured oxidation-reduction potentials of F,CI-BTBF,
F,CI-BTOBF, 2-NPhCz-BTOBF and 2-TPA-BTOBF. The cyclic voltammetry curves
of these compounds were measured by three-phase electrodes, that is, a glassy carbon
electrode was used as a working electrode, a platinum wire electrode was used as a

counter electrode, and an Ag/AgCl electrode was used as a reference electrode. The test
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conditions were as follows: tetrabutylammonium hexafluorophosphate (BusNPF, 0.1
M) as supporting electrolyte, ferrocene (103 M) as external standard, CH3;CN as
solvent, sample concentration of 10> M, sweeping speed 100 mv s°!, room temperature
and nitrogen atmosphere. Before the test, the prepared solution was bubbled with

nitrogen for 20 min.

3. TGA curves of 2-NPhCz-BTOBF and 2-TPA-BTOBF

Thermogravimetric analyses (TGA) were carried out on a TA Instrument Q50
thermogravimetric analyzer between 20—600 °C at a heating rate of 10 °C min-!' under

nitrogen. TGA curves of 2-NPhCz-BTOBF and 2-TPA-BTOBF were shown in Fig. S1.
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Fig. S1 The TGA curves of 2-NPhCz-BTOBF and 2-TPA-BTOBF.
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4. Device fabrication

OLEDs were fabricated on patterned ITO-coated glass substrates with a sheet
resistance of 15 ()/sq. Before device fabrication, the ITO glass substrates were
sequentially cleaned with detergents, deionized water, acetone, ethanol, dried in an
oven at 75 °C, and treated with oxygen plasma for 10 min. After that, the clean
substrates were transferred into a vacuum deposition system for organic and metal
deposition. The devices were fabricated at a pressure below 1x10* Pa by evaporating
organic materials onto the substrate at a rate of 1-2 A s, while LiF at a rate of 0.05 A
s and Al metal through a rate of 2 A s!. EL luminescence spectra and CIE color
coordinates were measured with a Spectrascan PR655 photometer and the current-
voltage-brightness characteristics were measured with a computer-controlled Keithley

2400 SourceMeter with CS-200 under ambient atmosphere.
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Fig. S2 (a) The energy level diagrams of the OLEDs; (b) Related molecular structures in OLED

devices.
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'H and C NMR spectra and HRMS spectra
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HRMS of 2a
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3C NMR of 2b
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"H NMR of 2¢
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HRMS of 2¢
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3C NMR of 2d
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"H NMR of 2e
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HRMS of 2e
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3C NMR of 2f
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'"H NMR of 2-NPhCz-BTOBF

SSHREERERERE
o o e e e et e B R R B
Pt e - e e T
—————

FrESTESTEEREEERE
D T I .
e el

R R R R R

[T

7.5 7.0 &5 en

159. 48
<i59.03
18,

15,
11
41
n.

—
f—

Oy
i M}IJI/J
= - = ~8=p
LI o
ui1g
O
N-PhC-BTOBF
-
- - T - T - T v T
55 50 45 4 0 s 20 25 20 15 1
___________ exg
ZEGEOSSEsEZS=S PEpEp
A
o
= “*%J-\;
s -y 57[\3);0
L] _ )
g
N-PhC-BTOBF
130 120 10 100 90 80 70 60 50 10 30 20 10

S18



HRMS of 2-NPhCz-BTOBF
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3C NMR of 2-TPA-BTOBF
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6. DFT calculations

All calculations were carried out using the Gaussian 09 program.* The geometries of
substances were optimized using B3LYP/6-31G(d,p) method. The vibrational
frequency was calculated at the same level to confirm whether the optimized geometry
is a minimum on the potential energy surface. The optimized geometries of 2a-2e, 2-

NPhCz-BTOBF and 2-TPA-BTOBF were shown in follow Tables.

DFT calculation of 2a

Atom X Y Z
C -4.01060000 1.09800000 -0.35330000
C -4.19400000 -0.21410000 -0.82810000
C -3.12390000 -1.11070000 -0.89370000
C -1.88090000 -0.66700000 -0.47740000
C -1.69860000 0.65150000 -0.00070000
C -2.75250000 1.54130000 0.06600000
S -0.57000000 -1.42490000 -0.44490000
C 0.31010000 -0.36080000 0.09850000
C -0.31010000 0.80090000 0.34940000
C 1.69870000 -0.21150000 0.44870000
C 1.88090000 1.10700000 0.92550000
(0] 0.57000000 1.86490000 0.89290000
C 2.75260000 -1.10120000 0.38180000
C 4.01060000 -0.65800000 0.80120000
C 4.19400000 0.65410000 1.27620000
C 3.12390000 1.55070000 1.34180000
(0] -0.63240000 -2.57660000 0.43380000
(0] -0.14920000 -1.98910000 -1.71260000
H -4.86900000 1.78450000 -0.31160000
H -5.19380000 -0.53860000 -1.15220000
H -3.26520000 -2.13660000 -1.26450000
H -2.60690000 2.56640000 0.43740000
H 2.60700000 -2.12630000 0.01030000
H 4.86900000 -1.34450000 0.75940000
H 5.19380000 0.97860000 1.60030000
H 3.26520000 2.57660000 1.71260000
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DFT calculation of 2b

Atom X Y Z
C -4.01060000 1.09800000 -0.35330000
C -4.19400000 -0.21410000 -0.82810000
C -3.12390000 -1.11070000 -0.89370000
C -1.88090000 -0.66700000 -0.47740000
C -1.69860000 0.65150000 -0.00070000
C -2.75250000 1.54130000 0.06600000
S -0.57000000 -1.42490000 -0.44490000
C 0.31010000 -0.36080000 0.09850000
C -0.31010000 0.80090000 0.34940000
C 1.69870000 -0.21150000 0.44870000
C 1.88090000 1.10700000 0.92550000
(0] 0.57000000 1.86490000 0.89290000
C 2.75260000 -1.10120000 0.38180000
C 4.01060000 -0.65800000 0.80120000
C 4.19400000 0.65410000 1.27620000
C 3.12390000 1.55070000 1.34180000
(0] -0.63240000 -2.57660000 0.43380000
(0] -0.14920000 -1.98910000 -1.71260000
F 5.04070000 -1.48180000 0.75110000
H -4.86900000 1.78450000 -0.31160000
H -5.19380000 -0.53860000 -1.15220000
H -3.26520000 -2.13660000 -1.26450000
H -2.60690000 2.56640000 0.43740000
H 2.60700000 -2.12630000 0.01030000
H 5.19380000 0.97860000 1.60030000
H 3.26520000 2.57660000 1.71260000

S22



DFT calculation of 2¢

Atom X Y 4
C -3.55100000 1.54800000 0.08130000
C -3.98050000 0.35970000 -0.37850000
C -3.12610000 -0.66780000 -0.52020000
C -1.83240000 -0.50820000 -0.20050000
C -1.41840000 0.68820000 0.25830000
C -2.25860000 1.72170000 0.40500000
S -0.62300000 -1.83820000 -0.35790000
C 0.43330000 -0.52860000 0.26880000
C -0.11090000 0.65990000 0.52160000
C 1.71760000 -0.37480000 0.59040000
C 1.78200000 0.90390000 0.99970000
(0] 0.69290000 1.48620000 0.94930000
C 2.78220000 -1.18220000 0.56780000
C 3.95680000 -0.67160000 0.97870000
C 4.03300000 0.60730000 1.39430000
C 2.95280000 1.40870000 1.41190000
(0] -0.82500000 -2.85730000 0.66230000
(0] -0.31910000 -2.11350000 -1.75510000
F 5.04070000 -1.43180000 0.97550000
Cl -4.66400000 2.85730000 0.25730000
H -5.04070000 0.21250000 -0.64570000
H -3.49160000 -1.63680000 -0.89830000
H -1.88690000 2.68770000 0.78350000
H 2.69650000 -2.22520000 0.22580000
H 5.00450000 1.00800000 1.72950000
H 3.02490000 2.45320000 1.75510000
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DFT calculation of 2d

Atom X Y Z

C -4.12790000 1.48810000 -0.19980000
C -4.48300000 0.27470000 -0.65500000
C -3.57300000 -0.70680000 -0.77050000
C -2.29640000 -0.47270000 -0.42790000
C -1.95580000 0.74850000 0.02640000
C -2.85420000 1.73510000 0.14620000
S -1.01410000 -1.73660000 -0.54830000
C -0.04300000 -0.36570000 0.08470000
C -0.65440000 0.79430000 0.31500000
C 1.22460000 -0.14150000 0.42950000
C 1.21370000 1.14170000 0.82690000
(0] 0.09680000 1.66500000 0.75000000
C 2.32890000 -0.89340000 0.43460000
C 3.47460000 -0.32790000 0.86160000
C 3.46660000 0.95970000 1.26490000
C 2.34910000 1.70780000 1.25600000
(0] -1.18130000 -2.75730000 0.47670000
(0] -0.66920000 -2.01000000 -1.93630000
C 4.76300000 -1.11620000 0.89490000
H -4.88500000 2.28510000 -0.10990000
H -5.53210000 0.08260000 -0.93660000
H -3.87880000 -1.69740000 -1.14550000
H -2.55710000 2.72830000 0.52010000
H 2.28900000 -1.94080000 0.09830000
H 4.40680000 1.41790000 1.61540000
H 2.36270000 2.75730000 1.59090000
H 4.63680000 -2.15920000 0.52780000
H 5.53210000 -0.62740000 0.25440000
H 5.15420000 -1.17280000 1.93630000
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DFT calculation of 2e

Atom X Y Z
C -3.38750000 2.64070000 -2.56260000
C -4.21840000 1.61300000 -2.80490000
C -3.93450000 0.38090000 -2.35070000
C -2.80970000 0.17500000 -1.64760000
C -1.98690000 1.21510000 -1.41290000
C -2.25910000 2.44800000 -1.86060000
S -2.35760000 -1.44630000 -0.99730000
C -0.96440000 -0.47600000 -0.41390000
C -0.92780000 0.82290000 -0.70320000
C 0.14590000 -0.68400000 0.29310000
C 0.71690000 0.53000000 0.33800000
(0] 0.06340000 1.39570000 -0.25480000
C 0.68800000 -1.75760000 0.87300000
C 1.85510000 -1.59470000 1.52730000
C 2.44350000 -0.37730000 1.58580000
C 1.87480000 0.69160000 0.99140000
(0] -3.21220000 -1.82640000 0.11880000
(0] -1.94160000 -2.34780000 -2.06240000
H -3.63260000 3.64730000 -2.94120000
H -5.14280000 1.78230000 -3.38250000
H -4.62550000 -0.45300000 -2.55720000
H -1.57420000 3.28730000 -1.65850000
H 0.17700000 -2.73130000 0.80420000
C 2.44370000 -2.64480000 2.12950000
C 3.60470000 -2.49800000 2.78530000
H 2.33470000 1.69280000 1.02720000
C 4.18830000 -1.29270000 2.84410000
C 3.60830000 -0.24060000 2.24680000
H 1.98330000 -3.64730000 2.09600000
H 4.07860000 -3.36510000 3.27520000
H 5.14280000 -1.16800000 3.38250000
H 4.11090000 0.73980000 2.31130000
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DFT calculation of 2-NPhCz-BTOBF

Atom X Y Z
C 0.66420000 1.27880000 2.53410000
C 0.35340000 0.71400000 1.34230000
C 1.42280000 0.32100000 0.60920000
C 2.69390000 0.47750000 1.01430000
C 2.93470000 1.04870000 2.20460000
C 1.92160000 1.45280000 2.97420000
S 4.10840000 -0.05260000 0.02600000
C 4.96730000 0.61510000 1.45400000
C 4.24330000 1.12520000 2.447750000
C 6.22790000 0.76320000 1.86000000
C 6.09890000 1.35280000 3.06150000
(0] 4.92120000 1.55180000 3.38000000
C 7.41390000 0.45670000 1.32620000
C 8.50580000 0.76210000 2.04840000
C 8.39500000 1.34930000 3.25480000
C 7.19240000 1.65070000 3.77670000
(0] 4.21730000 -1.50450000 0.00010000
(0] 4.29510000 0.80940000 -1.13270000
C -0.93140000 0.54780000 0.91780000
C -1.25760000 -0.01460000 -0.26670000
C -2.53160000 -0.17330000 -0.65220000
C -3.60200000 0.16730000 0.07830000
C -3.28640000 0.79700000 1.22320000
C -2.01090000 0.95830000 1.62080000
N -4.70410000 -0.10260000 -0.53560000
C -4.36150000 -0.61470000 -1.67000000
C -5.90200000 0.10070000 -0.10160000
C -6.97450000 0.25660000 -0.91090000
C -8.22670000 0.47110000 -0.47530000
C -8.48240000 0.53870000 0.83600000
C -5.04860000 -1.18300000 -2.68190000
C -4.42900000 -1.66860000 -3.77170000
C -3.09270000 -1.63980000 -3.87490000
C -2.37220000 -1.14670000 -2.85840000
C -3.02280000 -0.66770000 -1.78890000
C -7.45690000 0.38920000 1.68180000
C -6.21630000 0.18080000 1.21150000
H -0.09250000 1.63950000 3.24530000
H 1.33030000 -0.15710000 -0.37530000
H 2.12100000 1.91840000 3.95390000

S26



H 7.48850000 -0.02530000 0.33890000
H 9.50540000 0.52610000 1.64570000
H 9.30720000 1.58760000 3.82780000
H 7.10500000 2.12980000 4.76490000
H -0.50580000 -0.36720000 -0.98220000
H -4.03870000 1.26480000 1.87290000
H -1.91780000 1.49440000 2.57700000
H -6.87970000 0.31960000 -2.00290000
H -9.05010000 0.62190000 -1.19470000
H -9.50540000 0.71220000 1.20770000
H -6.13490000 -1.34030000 -2.66990000
H -5.01990000 -2.12980000 -4.58200000
H -2.59140000 -2.05510000 -4.76490000
H -1.27300000 -1.15990000 -2.91890000
H -7.64560000 0.41060000 2.76900000
H -5.48220000 -0.02170000 2.00250000
DEFT calculation of 2-TPA-BTOBF
Atom Z
C 0.00850000 3.22520000 1.17460000
C -0.17490000 1.91310000 0.69990000
C 0.89510000 1.01650000 0.63420000
C 2.13810000 1.46020000 1.05050000
C 2.32040000 2.77870000 1.52720000
C 1.26660000 3.66850000 1.59400000
S 3.44910000 0.70240000 1.08310000
C 4.32910000 1.76640000 1.62650000
C 3.70900000 2.92810000 1.87740000
C 5.71770000 1.91570000 1.97670000
C 5.90000000 3.23420000 2.45340000
(0] 4.58900000 3.99210000 2.42090000
C 6.77160000 1.02600000 1.90980000
C 8.02960000 1.46920000 2.32920000
C 8.21310000 2.78130000 2.80410000
C 7.14300000 3.67790000 2.86970000
(0] 3.38660000 -0.44940000 1.96170000
(0] 3.86980000 0.13810000 -0.18460000
C -1.39020000 1.51870000 0.30600000
C -2.36840000 2.46710000 0.00720000
C -3.63630000 2.05560000 -0.40360000
C -3.92590000 0.69580000 -0.51570000




I OoD DN DI I I IR R R R R EEEE R I OOOOOOOOOOOOO Z OO0

-2.94770000
-1.67980000
-5.07660000
-5.96450000
-5.33950000
-5.84710000
-6.13690000
-5.91880000
-7.23370000
-8.21190000
-7.92090000
-6.65180000
-5.67350000
-5.41110000
-5.12150000
-0.85000000

0.75380000

1.41220000

6.62610000

8.88810000

9.21290000

7.28430000
-2.13990000
-4.40780000
-3.17610000
-0.90830000
-6.01900000
-6.53730000
-6.14730000
-7.46310000
-9.21290000
-8.69240000
-6.42230000
-4.67260000
-5.23910000
-4.72110000

-0.25260000
0.15890000
0.32230000
1.18310000

-0.91190000

-1.42060000

-2.78040000

-3.63150000
1.07890000
2.02720000
3.07970000
3.18400000
2.23560000

-3.12290000

-1.76300000
3.91170000

-0.00940000
4.69360000
0.00090000
0.78270000
3.10580000
4.70390000
3.53950000
2.80350000

-1.32500000

-0.58900000

-0.74940000

-3.18160000

-4.70390000
0.24890000
1.94500000
3.82760000
4.01410000
2.31770000

-3.79410000

-1.36180000

-0.21700000
0.19390000
-0.88860000
-1.15970000
-0.99040000
-2.18580000
-2.29780000
-1.21450000
-0.59060000
-0.88950000
-1.75730000
-2.32630000
-2.02750000
-0.01910000
0.09300000
1.21640000
0.26340000
1.96530000
1.53820000
2.28740000
3.12820000
3.24050000
0.09550000
-0.63920000
-0.30550000
0.42950000
-3.04020000
-3.24050000
-1.30290000
0.09380000
-0.44080000
-1.99290000
-3.01060000
-2.47630000
0.83520000
1.03570000
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