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1. General Methods

All reactions were carried out under argon atmosphere with standard Schlenk techniques. DMA, 2,1,3-
benzothiadiazole, aryl bromides were purchased from chemical suppliers and were not purified before
use. 2,1,3-benzoselenadiazole was prepared according the literature.'! "H NMR spectra were recorded
on Bruker GPX (400 MHz) spectrometer. Chemical shifts (8) were reported in parts per million relative
to residual chloroform (7.28 ppm for 'H; 77.23 ppm for "°C), constants were reported in Hertz. '"H NMR
assignment abbreviations were the following: singlet (s), doublet (d), triplet (t), quartet (q), doublet of
doublets (dd), doublet of triplets (dt), and multiplet (m). BC NMR spectra were recorded at 100 MHz
on the same spectrometer and reported in ppm. All reagents were weighed and handled in air. UV-Vis
absorption spectra were recorded at room temperature using a Specord 205 UV/Vis/NIR
spectrophotometer in quartz cuvettes of 1 cm pathlength. Molar absorptivity determination was verified
by linear least-squares fit of values obtained from independent solutions at varying concentrations
ranging from 107 to 10° M. The sample solutions for the emission spectra were prepared in
dichloromethane HPLC grade solvent. Steady-state luminescence spectra were measured using an
Edinburgh FS920 Steady State Fluorimeter combined with a FL920 Fluorescence Lifetime
Spectrometer. All samples for steady-state measurements were excited at 350 nm. The spectra were
corrected for the wavelength dependence of the detector, and the quoted emission maxima refer to the
values after correction. Luminescence quantum yields were determined using [Ru(bpy);]Cl, (©= 0.028

in air-equilibrated aqueous solution)” as standard.

Procedure A (Palladium-catalyzed direct C4 arylation): To a 20 mL oven dried Schlenk tube, 2,1,3-
benzothiadiazole (1.5 mmol) or 2,1,3- benzoselenadiazole (1.5 mmol), aryl bromide (1 mmol), PivOK
(280 mg, 2 mmol), DMA (4 mL) and Pd(OAc);, (2.2 mg, 0.01 mmol, 1 mol%) were successively added.
The reaction mixture was evacuated by vacuum-argon cycles (5 times) and stirred at 150 °C (oil bath
temperature) for 16 hours (see tables and schemes). After cooling the reaction at room temperature and
concentration, the crude mixture was purified by silica column chromatography to afford the desired

arylated products.

Procedure B (Palladium-catalyzed one-pot direct C4,C7-diarylation): To a 20 mL oven dried
Schlenk tube, 2,1,3-benzothiadiazole (136 mg, 1 mmol), aryl bromide (3 mmol), PivOK (420 mg, 3
mmol), DMA (4 mL) and Pd(OAc), (2.2 mg, 0.01 mmol, 1 mol%) were successively added. The
reaction mixture was evacuated by vacuum-argon cycles (5 times) and stirred at 150 °C (oil bath
temperature) for 16 hours. After cooling the reaction at room temperature and concentration, the crude

mixture was purified by silica column chromatography to afford the desired diarylated products.



Preparation of benzo|c][1,2,5]selenadiazole

NH, N
@ + SeO, ©j ‘Se
NH, EtOH, reflux, 2 h =N

Benzo[c][1,2,5]selenadiazole is prepare following the procedure described by Smith.> A solution of o-

phenylenediamine (1.08 g, 10 mmol) in ethanol (55 mL) was heated to reflux in a round-bottomed
single- necked flask and then SeO, (1.17 g, 10.5 mmol) in hot water (30 mL) was added. The reaction
mixture was stirred and refluxed for 2 h. The solvent was removed using a rotary evaporator and then
the residue was dissolved in ethyl acetate (15 mL). The organic layer was washed with water (2 x 10
mL), dried over Na,SO,, filtrated and concentrated under vacuo. The crude product was purified by
purified by flash chromatography on silica gel (CH,Cl,, 100) to afford the desired product (1.8 g, 99%)
'HNMR (d, CDCI3): 7.46-7.50 (m, 2H), 7.84— 7.87 (m, 2H). This product should be stored under argon

at 0 °C to prevent its degradation.

2. Product characterizations

4-(Benzo|c][1,2,5]thiadiazol-4-yl)benzonitrile (1): Following the general procedure A using 4-
bromobenzonitrile (182 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 90-10) to afford the desired
compound 1 (199 mg, 84%) as a white solid (Mp = 196-198 °C). 'H NMR (400 MHz, CDCl;) & (ppm)
8.16 — 8.04 (m, 3H), 7.85 (d, J = 8.3 Hz, 2H), 7.80 — 7.72 (m, 2H). "*C NMR (100 MHz, CDCl;) &
(ppm) 155.5, 152.9, 141.7, 132.4, 132.4, 129.9, 129.5, 128.4, 122.0, 118.8, 112.0. Elemental analysis:
caled (%) for C;3H7N3S (237.28): C 65.81, H 2.97; found: C 65.59, H 3.21.

4-(4-Nitrophenyl)benzo|c][1,2,5]thiadiazole (2): Following the general procedure A using 4-
bromonitrobenzene (202 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-EtOAc, 98-2) to afford the desired
compound 2 (190 mg, 74%) as a white solid (Mp = 180-183 °C). 'H NMR (400 MHz, CDCl;) & (ppm)
8.38 (d, /= 8.8 Hz, 2H), 8.13 (d, J = 8.8 Hz, 2H), 8.09 (dd, /= 1.4 and 8.5 Hz, 1H), 7.77 (dd, /= 1.4
and 7.0 Hz, 1H), 7.73 (dd, J= 7.0 and 8.5 Hz, 1H). *C NMR (100 MHz, CDCl3) & (ppm) 155.5, 152.9,
147.6, 143.6, 132.0, 130.1, 129.4, 128.7, 123.8, 122.3. Elemental analysis: calcd (%) for C;;H;N;0,S
(257.27): C 56.02, H 2.74; found: C 56.22, H 2.58.

4-(Benzo|c][1,2,5]thiadiazol-4-yl)benzaldehyde (3): Following the general procedure A using 4-
bromobenzaldehyde (185 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 90-10) to afford the desired
compound 3 (173 mg, 72%) as a white solid (Mp = 136-138 °C). 'H NMR (400 MHz, CDCl;) & (ppm)



10.14 (s, 1H), 8.15 (d, J = 8.4 Hz, 2H), 8.10 (dd, J = 1.4 and 8.6 Hz, 1H), 8.07 (d, J = 8.4 Hz, 2H), 7.80
(dd, J= 1.4 and 7.0 Hz, 1H), 7.75 (dd, J = 7.0 and 8.6 Hz, 1H). '°C NMR (100 MHz, CDCls) § (ppm)
191.9, 155.5, 153.1, 143.3, 135.9, 133.1, 129.9, 129.9, 129.5, 128.5, 121.8. Elemental analysis: calcd
(%) for C13HsN,0S (240.28): C 64.98, H 3.36; found: C 65.19, H 3.47.

Ethyl 4-(benzo|c][1,2,5]thiadiazol-4-yl)benzoate (4): Following the general procedure A using ethyl
4-bromobenzoate (229 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-EtOAc,95-5) to afford the desired
compound 4 (193 mg, 68%) as colorless oil. 'H NMR (400 MHz, CDCl;) & (ppm) 8.21 — 8.17 (m, 2H),
8.04 — 8.00 (m, 3H), 7.74 — 7.66 (m, 2H), 4.42 (q, J = 7.1 Hz, 2H), 1.42 (t, J = 7.1 Hz, 3H). "C NMR
(100 MHz, CDCls) 6 (ppm) 166.6, 155.8, 153.5, 141.9, 133.7, 130.5, 130.0, 129.7, 129.4, 128.4, 121.6,

61.3, 14.6. This is a known compound and the spectral data are identical to those reported in literature.*

1-(4-(Benzo|c][1,2,5]thiadiazol-4-yl)phenyl)propan-1-one (5): Following the general procedure A
using 4-bromopropiophenone (213 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the
residue was purified by flash chromatography on silica gel (petroleum ether-Et,0, 90-10) to afford the
desired compound 5 (174 mg, 65%) as a white solid (Mp = 108-110 °C). 'H NMR (400 MHz, CDCl;)
d (ppm) 8.16 (d, J = 8.4 Hz, 2H), 8.11 — 8.03 (m, 3H), 7.78 (dd, /= 1.5 and 7.0 Hz, 1H), 7.74 (dd, J =
7.0 and 8.4 Hz, 1H), 3.10 (q, J = 7.2 Hz, 2H), 1.29 (t, J = 7.2 Hz, 3H). "*C NMR (100 MHz, CDCl;) &
(ppm) 200.4, 155.6, 153.2, 141.7, 136.5, 133.4, 129.5, 129.4, 128.3, 128.2, 121.4, 31.9, 8.3. Elemental
analysis: calcd (%) for C;sH2N>OS (268.33): C 67.14, H 4.51; found: C 67.28, H 4.79.

(4-(Benzo|c][1,2,5]thiadiazol-4-yl)phenyl)(phenyl)methanone (6): Following the general procedure
A using 4-bromobenzophenone (261 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the
residue was purified by flash chromatography on silica gel (petroleum ether-EtOAc,95-5) to afford the
desired compound 6 (209 mg, 66%) as an orange solid (Mp = 134-137 °C). "H NMR (400 MHz, CDCl5)
S (ppm) 8.12 — 8.06 (m, 3H), 8.03 — 7.98 (m, 2H), 7.93 — 7.88 (m, 2H), 7.81 (dd, J= 1.3, 7.0 Hz, 1H),
7.75 (dd, J = 7.0, 8.6 Hz, 1H), 7.68 — 7.61 (m, 1H), 7.57 — 7.52 (m, 2H). *C NMR (100 MHz, CDCl;)
d (ppm) 196.3,155.6,153.2,141.3,137.6,137.2, 133.4, 132.5, 130.4, 130.1, 129.6, 129.2, 128.4, 128.3,
121.5. Elemental analysis: calcd (%) for C;oH1,N,OS (316.38): C 72.13, H 3.82; found: C 72.41, H
3.63.

4-(4-Chlorophenyl)benzo[c][1,2,5]thiadiazole (7): Following the general procedure A using 1-bromo-
4-chlorobenzene (191 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 95-5) to afford the desired
compound 7 (135 mg, 55%) as a yellow solid (Mp =110-113 °C). 'H NMR (400 MHz, CDCL;) & (ppm)
8.02 (dd, J=3.2, 6.7 Hz, 1H), 7.88 (d, J = 8.5 Hz, 2H), 7.71 — 7.66 (m, 2H), 7.51 (d, J = 8.5 Hz, 2H).
*C NMR (100 MHz, CDCl;) & (ppm) 155.6, 153.3, 135.7, 134.5, 133.3, 130.5, 129.6, 128.8, 127.7,



120.9. Elemental analysis: calcd (%) for Ci,H;CIN,S (246.71): C 58.42, H 2.86; found: C 58.59, H
2.61.

4-Phenylbenzo|c][1,2,5]thiadiazole (8): Following the general procedure A using bromobenzene (157
mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was purified by flash
chromatography on silica gel (petroleum ether-Et,0O, 95-5) to afford the desired compound 8 (127 mg,
60%) as a yellow solid (Mp = 70-71 °C). 'H NMR (400 MHz, CDCls) & (ppm) 8.02 — 7.96 (m, 1H),
7.93 — 7.89 (m, 2H), 7.69 — 7.64 (m, 2H), 7.56 — 7.50 (m, 2H), 7.47 — 7.42 (m, 1H). C NMR (100
MHz, CDCls) 8 (ppm) 155.9, 153.8, 137.6, 134.9, 129.9, 129.5, 128.9, 128.7, 128.0, 120.8. This is a

known compound and the spectral data are identical to those reported in literature.*

4-(4-(Tert-butyl)phenyl)benzo|c][1,2,5]thiadiazole (9): Following the general procedure A using 1-
bromo-4-(tert-butyl)benzene (213 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the
residue was purified by flash chromatography on silica gel (petroleum ether-Et,0, 95-5) to afford the
desired compound 9 (164 mg, 61%) as a yellow oil. 'H NMR (400 MHz, CDCl3) & (ppm) 8.00 (dd, J =
3.8 and 6.0 Hz, 1H), 7.89 (d, J = 8.4 Hz, 2H), 7.71 (s, 2H), 7.59 (d, J = 8.5 Hz, 2H), 1.42 (s, 9H). "°C
NMR (100 MHz, CDCls) 6 (ppm) 155.6, 153.6, 151.5, 134.5, 134.5, 129.7, 128.9, 127.4, 125.6, 120.2,
34.7, 31.3. Elemental analysis: calcd (%) for Ci¢H6N,S (268.37): C 71.61, H 6.01; found: C 71.85, H
6.22.

4-(4-Methoxyphenyl)benzo|c][1,2,5]thiadiazole (10): Following the general procedure A using 4-
bromoanisole (187 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 95-5) to afford the desired
compound 10 (157 mg, 65%) as a yellow solid (Mp = 125-127 °C). 'H NMR (400 MHz, CDCl;) &
(ppm) 7.97 —7.86 (m, 3H), 7.67 — 7.61 (m, 2H), 7.09 — 7.04 (m, 2H), 3.88 (s, 3H). *C NMR (100 MHz,
CDCls) 6 (ppm) 160.1, 155.9, 154.9, 134.4, 130.7, 130.1, 130.0, 127.1, 120.1, 114.3, 55.6. This is a

known compound and the spectral data are identical to those reported in literature.*

3-(Benzo[c][1,2,5]thiadiazol-4-yl)benzonitrile (11): Following the general procedure A using 3-
bromobenzonitrile (182 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 90-10) to afford the desired
compound 11 (178 mg, 75%) as a white solid (Mp = 178-180 °C). 'H NMR (400 MHz, CDCL;) & (ppm)
8.32 —8.27 (m, 1H), 8.21 (ddd, J= 1.3, 1.9 and 7.9 Hz, 1H), 8.13 — 8.07 (m, 1H), 7.79 — 7.71 (m, 3H),
7.67 (t,J=7.8 Hz, 1H). >C NMR (100 MHz, CDCl5) & (ppm) 155.5, 153.0, 138.5, 133.5, 132.8, 132.0,
131.7,129.5, 129.4, 128.1, 121.8, 118.7, 112.9. Elemental analysis: calcd (%) for C;3sH;N3S (237.28):
C 65.81, H 2.97; found: C 65.97, H 2.82.

4-(3-(Trifluoromethyl)phenyl)benzo[c][1,2,5]thiadiazole (12): Following the general procedure A
using 1-bromo-3-(trifluoromethyl)benzene (225 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5



mmol), the residue was purified by flash chromatography on silica gel (petroleum ether-toluene, 80-20)
to afford the desired compound 12 (222 mg, 79%) as a yellow solid (Mp = 50-52 °C). 'H NMR (400
MHz, CDCl;) 6 (ppm) 8.22 (s, 1H), 8.18 (dd, J=1.6 and 7.5 Hz, 1H), 8.08 (dd, /=2.1 and 7.8 Hz, 1H),
7.78 — 7.72 (m, 3H), 7.69 (dd, J= 5.3 and 13.1 Hz, 1H). >C NMR (100 MHz, CDCl;) & (ppm) 155.5,
153.2,138.0, 133.0, 132.6, 131.1 (q, J = 32.3 Hz), 129.5, 129.0, 128.1, 126.0 (q, / = 3.8 Hz), 125.0 (q,
J=3.8Hz), 124.2 (q,J=272.3 Hz), 121.4. This is a known compound and the spectral data are identical

to those reported in literature.”

4-(3-Nitrophenyl)benzo|c][1,2,5]thiadiazole (13): Following the general procedure A using 3-
bromonitrobenzene (202 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 90-10) to afford the desired
compound 13 (178 mg, 69%) as a white solid (Mp = 158-160 °C). 'H NMR (400 MHz, CDCL;) & (ppm)
8.86 (t, /= 2.0 Hz, 1H), 8.40 — 8.28 (m, 2H), 8.12 (dd, J = 1.3 and 8.6 Hz, 1H), 7.83 — 7.80 (m, 1H),
7.79 — 7.72 (m, 2H). “C NMR (100 MHz, CDCl;) & (ppm) 155.5, 153.0, 148.6, 138.8, 135.2, 131.8,
129.5, 129.5, 128.3, 124.1, 123.1, 122.0. Elemental analysis: calcd (%) for C;,H7N;0,S (257.27): C
56.02, H 2.74; found: C 56.18, H 2.98.

4-(3-Chlorophenyl)benzo|c][1,2,5]thiadiazole (14): Following the general procedure A using 1-
bromo-3-chlorobenzene (191 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue
was purified by flash chromatography on silica gel (petroleum ether-Et,O, 95-5) to afford the desired
compound 14 (178 mg, 72%) as a white solid (Mp = 175-178 °C). 'H NMR (400 MHz, CDCL;) & (ppm)
8.08 —8.03 (m, 1H), 7.96 (t,J=1.9 Hz, 1H), 7.85 (dt, /= 1.6 and 7.4 Hz, 1H), 7.72 (dd, /= 1.1 and 4.9
Hz, 2H), 7.52 — 7.43 (m, 2H). *C NMR (100 MHz, CDCl;) & (ppm) 155.5, 153.2, 139.0, 134.5, 133.0,
129.8,129.5,129.3, 128.4, 128.0, 127.4, 121.2. Elemental analysis: calcd (%) for C;,H;CIN,S (246.71):
C 58.42, H 2.86; found: C 58.57, H 3.06.

2-(Benzo|c][1,2,5]thiadiazol-4-yl)benzonitrile (15): Following the general procedure A using 2-
bromobenzonitrile (182 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 90-10) to afford the desired
compound 15 (166 mg, 70%) as a white solid (Mp =177-179 °C). 'H NMR (400 MHz, CDCl3) & (ppm)
8.14 (dd, J= 2.1 and 7.9 Hz, 1H), 7.89 (dd, /= 1.4 and 7.8 Hz, 1H), 7.85 — 7.81 (m, 1H), 7.80 — 7.74
(m, 3H), 7.59 (td, J= 1.5 and 7.6 Hz, 1H). *C NMR (100 MHz, CDCl;) § (ppm) 155.1, 153.3, 140.9,
133.7, 132.6, 131.4, 131.1, 129.9, 129.2, 128.6, 122.3, 118.2, 112.6. Elemental analysis: calcd (%) for
C3H7N;S (237.28): C 65.81, H 2.97; found: C 65.67, H 3.22.

2-(Benzo|c][1,2,5]thiadiazol-4-yl)benzaldehyde (16): Following the general procedure A using 2-
bromobenzaldehyde (185 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 90-10) to afford the desired



compound 3 (103 mg, 43%) as a yellow solid (Mp = 169-171 °C). 'H NMR (400 MHz, CDCL;) & (ppm)
9.81 (s, 1H), 8.23 — 8.06 (m, 2H), 7.79 — 7.73 (m, 2H), 7.68 — 7.65 (m, 1H), 7.62 (dd, /= 1.2, 6.9 Hz,
2H). *C NMR (100 MHz, CDCl;) & (ppm) 191.3, 154.7, 154.4, 140.4, 134.5,133.8, 131.7, 131.4, 130.2,
129.2, 129.0, 128.3, 121.8. Elemental analysis: calcd (%) for C;3HgN,OS (240.28): C 64.98, H 3.36;
found: C 65.19, H 3.47.

4-(Benzo|d][1,3]dioxol-5-yl)benzo|c][1,2,5]thiadiazole (17): Following the general procedure A using
5-bromo-1,3-benzodioxole (201 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the
residue was purified by flash chromatography on silica gel (petroleum ether-Et,0, 98-2) to afford the
desired compound 17 (115 mg, 45%) as a yellow oil. '"H NMR (400 MHz, CDCl;) & (ppm) 7.99 (dd, J
=1.6,8.2 Hz, 1H), 7.71 - 7.62 (m, 2H), 7.48 (d, /= 1.8 Hz, 1H), 7.44 (dd, J= 1.8, 8.1 Hz, 1H), 7.00 (d,
J=8.1 Hz, 1H), 6.07 (s, 2H). >C NMR (100 MHz, CDCl3) § (ppm) 155.6, 153.5, 147.9, 134.2, 131.4,
129.6,127.2,123.1,120.2,109.7, 108.5, 101.3. Elemental analysis: calcd (%) for C;3HgN,O,S (256.28):
C 60.93, H 3.15; found: C 60.76, H 3.20.

4-(Naphthalen-2-yl)benzo|c|[1,2,5]thiadiazole (18): Following the general procedure A using 2-
bromonaphthalene (207 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-toluene, 85-15) to afford the desired
compound 18 (157 mg, 60%) as a yellow solid (Mp = 94-96 °C). 'H NMR (400 MHz, CDCl;) & (ppm)
8.46 (s, 1H), 8.11 — 8.02 (m, 3H), 8.02 — 7.97 (m, 1H), 7.97 — 7.91 (m, 1H), 7.84 (dd, J= 1.1, 7.0 Hz,
1H), 7.75 (dd, J = 7.0, 8.7 Hz, 1H), 7.59 — 7.53 (m, 2H). “C NMR (100 MHz, CDCls) § (ppm) 155.7,
153.7,134.8, 134.5, 133.4, 133.2, 129.7, 128.6, 128.5, 128.1, 128.0, 127.7, 126.9, 126.5, 126.4, 120.6.
Elemental analysis: calcd (%) for C;sH1oN,S (262.33): C 73.26, H 3.84; found: C 73.49, H 4.07.

4-(Fluoren-3-yl)benzo[c][1,2,5]thiadiazole (19): Following the general procedure A using 3-
bromofluorene (245 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 98-2) to afford the desired
compound 19 (168 mg, 56%) as a yellow solid (Mp = 200-203 °C). 'H NMR (400 MHz, CDCl;) &
(ppm) 8.16 (t, /= 1.1 Hz, 1H), 8.03 (dd, /= 1.3 and 8.6 Hz, 1H), 7.99 — 7.95 (m, 2H), 7.88 (d, /= 7.5
Hz, 1H), 7.78 (dd, J= 1.3 and 7.0 Hz, 1H), 7.73 (dd, /= 7.0 and 8.6 Hz, 1H), 7.61 (dt, /= 1.1 and 7.4
Hz, 1H), 7.44 (t,J = 7.4 Hz, 1H), 7.37 (td, /= 1.2 and 7.4 Hz, 1H), 4.05 (s, 2H). C NMR (100 MHz,
CDCl) 6 (ppm) 155.7, 153.7, 143.7, 143.6, 142.0, 141.3, 135.9, 134.9, 129.7, 128.1, 127.6, 127.0,
126.9, 125.9, 125.1, 120.3, 120.2, 120.0, 37.1. Elemental analysis: calcd (%) for CioH;2N,S (300.38):
C 75.97, H 4.03; found: C 76.29, H 4.19.

4-(Pyren-1-yl)benzo|c][1,2,5]thiadiazole (20): Following the general procedure A using 1-
bromopyrene (281 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was

purified by flash chromatography on silica gel (petroleum ether-Et,O, 98-2) to afford the desired



compound 20 (145 mg, 43%) as a yellow solid (Mp = 216-218 °C). 'H NMR (400 MHz, CDCl;) &
(ppm) 8.34 (d, J=7.9 Hz, 1H), 8.26 (dd, J=1.2, 7.6 Hz, 1H), 8.22 — 8.14 (m, 5H), 8.05 (t, /= 7.6 Hz,
1H), 8.00 (d,J=9.3 Hz, 1H), 7.87 (d, J=9.2 Hz, 1H), 7.85 — 7.80 (m, 2H). "C NMR (100 MHz, CDCl;)
d (ppm) 155.2,154.9,134.5,132.6,131.5,131.4, 130.9, 130.7, 129.4, 129.2, 128.1, 127.9, 127.7, 127 .4,
126.1, 125.4, 125.2, 125.1, 125.0, 124.8, 124.6, 121.0. Elemental analysis: calcd (%) for Cy,H2N,S
(336.41): C 78.55, H 3.60; found: C 78.91, H 3.34.

4-(6-Methoxypyridin-2-yl)benzo|c][1,2,5]thiadiazole (21): Following the general procedure A using
2-bromo-6-methoxypyridine (188 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the
residue was purified by flash chromatography on silica gel (petroleum ether-Et,0, 95-5) to afford the
desired compound 21 (127 mg, 52%) as a yellow solid (Mp = 130-133 °C). "H NMR (400 MHz, CDCl5)
d (ppm) 8.62 (dd, J=1.2 and 7.1 Hz, 1H), 8.49 (dd, /= 0.8 and 7.4 Hz, 1H), 8.08 (dd, /= 1.2 and 8.7
Hz, 1H), 7.82 — 7.75 (m, 2H), 6.83 (dd, J = 0.8 and 8.3 Hz, 1H), 4.10 (s, 3H). "°C NMR (100 MHz,
CDCl3) 6 (ppm) 163.5, 155.9, 152.9, 150.8, 139.2, 131.8, 129.6, 128.9, 121.9, 118.0, 110.7, 53.3.
Elemental analysis: calcd (%) for C;,HoN;OS (243.29): C 59.24, H 3.73; found: C 59.44, H 4.07.

4-(6-(Trifluoromethyl)pyridin-2-yl)benzo[c][1,2,5]thiadiazole (22): Following the general
procedure A using 2-bromo-6-(trifluoromethyl)pyridine (225 mg, 1 mmol) and 2,1,3-benzothiadiazole
(204 mg, 1.5 mmol), the residue was purified by flash chromatography on silica gel (petroleum ether-
Et,0, 95-5) to afford the desired compound 22 (194 mg, 69%) as a white solid (Mp = 102-104 °C). 'H
NMR (400 MHz, CDCl3) 8 (ppm) "H NMR (400 MHz, CDCl5) § 9.07 (d, J = 8.0 Hz, 1H), 8.68 (dd, J =
1.1 and 7.1 Hz, 1H), 8.14 (dd, J = 1.1 and 8.8 Hz, 1H), 8.08 (t, /= 7.9 Hz, 1H), 7.81 (dd, J = 7.1 and
8.8 Hz, 1H), 7.73 (dd, J = 0.9 and 7.7 Hz, 1H). "“C NMR (100 MHz, CDCl;) § (ppm) 155.8, 154.2,
152.7, 148.1 (q, J = 34.7 Hz), 138.0, 130.3, 130.1, 129.8, 127.4, 123.0, 121.5 (q, J = 274.4 Hz), 119.3
(q, J = 2.8 Hz). Elemental analysis: calcd (%) for C;;HegF3N3S (281.26): C 51.25, H 2.15; found: C
51.40, H 1.98.

4-(Quinolin-3-yl)benzo|c][1,2,5]thiadiazole (23): Following the general procedure A using 3-
bromoquinoline (208 mg, 1 mmol) and 2,1,3-benzothiadiazole (204 mg, 1.5 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-EtOAc, 80-20) to afford the desired
compound 23 (203 mg, 77%) as a yellow solid (Mp = 166-168 °C). 'H NMR (400 MHz, CDCl;) &
(ppm) 9.46 (s, 1H), 8.87 (s, 1H), 8.22 (d, /= 8.5 Hz, 1H), 8.11 (dd, /= 1.1, 8.8 Hz, 1H), 7.99 (dd, J =
1.4, 8.2 Hz, 1H), 7.89 (dd, J = 1.1, 6.9 Hz, 1H), 7.85 — 7.74 (m, 2H), 7.65 (ddd, J = 1.1, 6.9, 8.0 Hz,
1H). "C NMR (100 MHz, CDCl3) & (ppm) 155.6, 153.4, 150.6, 147.6, 136.3, 131.1, 130.1, 130.0,
129.6, 129.2, 128.4, 128.1, 127.8, 127.1, 121.5. Elemental analysis: calcd (%) for C;sHoN3S (263.31):
C 68.42, H 3.45; found: C 68.79, H 3.62.



4,7-Bis(4-chlorophenyl)benzo[c][1,2,5]thiadiazole (24): Following the general procedure B using 1-
bromo-4-chlorobenzene (574 mg, 3 mmol) and 2,1,3-benzothiadiazole (136 mg, 1 mmol), the residue
was purified by flash chromatography on silica gel (petroleum ether-Et,O, 95-5) to afford the desired
compound 24 (228 mg, 64%) as a yellow solid (Mp = 130-131 °C). '"H NMR (400 MHz, DMSO-d) &
(ppm) 8.20 — 7.70 (m, 6H), 7.69 — 7.47 (m, 4H). >C NMR (100 MHz, DMSO-dq) & (ppm) 153.1, 152.3,
133.5,132.6, 130.9, 128.7, 112.8. This is a known compound and the spectral data are identical to those

reported in literature.’

4,7-Bis(3-(trifluoromethyl)phenyl)benzo[c][1,2,5]thiadiazole (25): Following the general procedure
B using 1-bromo-3-(trifluoromethyl)benzene (675 mg, 3 mmol) and 2,1,3-benzothiadiazole (136 mg, 1
mmol), the residue was purified by flash chromatography on silica gel (petroleum ether-toluene, 85-15)
to afford the desired compound 25 (297 mg, 70%) as a yellow solid (Mp = 138-141 °C). '"H NMR (400
MHz, CDCls) 6 (ppm) 8.27 (s, 2H), 8.22 (d, J = 7.8 Hz, 2H), 7.88 (s, 2H), 7.79 — 7.75 (m, 2H), 7.75 —
7.66 (m, 2H). °C NMR (100 MHz, CDCl;) & (ppm) 153.8, 137.8, 132.6, 131.2 (q, J = 32.4 Hz), 129.1,
128.3, 126.1 (q, J = 3.9 Hz), 125.2 (q, J = 3.8 Hz), 124.1 (q, J = 271.5 Hz). Elemental analysis: calcd
(%) for Cy0HoFeN2S (424.36): C 56.61, H 2.38; found: C 56.45, H 2.17.

4,7-Bis(3,5-bis(trifluoromethyl)phenyl)benzo|c][1,2,5]thiadiazole (26): Following the general
procedure B using 1-bromo-3,5-bis(trifluoromethyl)benzene (879 mg, 3 mmol) and 2,1,3-
benzothiadiazole (136 mg, 1 mmol), the residue was purified by flash chromatography on silica gel
(petroleum ether-toluene, 90-10) to afford the desired compound 26 (420mg, 75%) as a white solid (Mp
=176-178 °C). ). 'H NMR (400 MHz, CDCl;) & (ppm) 8.51 (s, 4H), 8.02 (s, 2H), 7.96 (s, 2H). "*C
NMR (100 MHz, CDCls) & (ppm) 153.4, 138.7, 132.1 (q, J = 33.5 Hz), 131.7, 129.4 (m), 128.5, 123.3
(q,J=272.2 Hz), 122.3 (m). Elemental analysis: calcd (%) for C,o,HgF1,N,S (560.36): C 47.16, H 1.44;
found: C 47.39, H 1.21.

4-(Benzo|d][1,3]dioxol-5-yl)-7-(3,5-bis(trifluoromethyl)phenyl)benzo|c][1,2,5]thiadiazole (27):
Following the general procedure A using 1-bromo-3,5-bis(trifluoromethyl)benzene (146 mg, 0.5 mmol)
and 4-(benzo[d][1,3]dioxol-5-yl1)2,1,3-benzothiadiazole (17) (192 mg, 0.75 mmol), the residue was
purified by flash chromatography on silica gel (petroleum ether-Et,O, 99-1) to afford the desired
compound 27 (89 mg, 38%) as a colorless oil. 'H NMR (400 MHz, CDCl;) & (ppm) 8.49 (s, 2H), 7.98
(s, 1H), 7.88 (dd, /= 1.8, 7.4 Hz, 1H), 7.80 (dd, J= 1.7, 7.4 Hz, 1H), 7.56 — 7.46 (m, 2H), 7.03 (dd, J =
1.7, 8.2 Hz, 1H), 6.10 (s, 2H). C NMR (100 MHz, CDCls) § (ppm) 154.0, 153.5, 148.3, 148.1, 139.2,
134.8,131.9 (q, J = 33.3 Hz), 130.9, 129.5, 128.9, 128.8, 127.2, 123.4, 123.4 (q, J = 274.2 Hz), 121.8
(m), 109.7,108.7, 101.5. Elemental analysis: calcd (%) for C,;H0F¢N,O,S (468.37): C 53.85, H 2.15;
found: C 54.01, H 2.46.



4-(Benzo|c][1,2,5]selenadiazol-4-yl)benzonitrile (28): Following the general procedure A using 4-
bromobenzonitrile (182 mg, 1 mmol) and 2,1,3-benzoselenadiazole (274 mg, 1.5 mmol), the residue
was purified by flash chromatography on silica gel (petroleum ether-Et,0, 90-10) to afford the desired
compound 28 (148 mg, 52%) as a yellow solid (Mp =198-202 °C). 'H NMR (400 MHz, CDCl;) & (ppm)
8.01 (d, J=8.4 Hz, 2H), 7.98 — 7.95 (m, 1H), 7.83 (d, J = 8.4 Hz, 2H), 7.63 (dd, J = 6.8, 8.5 Hz, 1H),
7.58 (d,J=6.8 Hz, 1H). *C NMR (100 MHz, CDCl3) & (ppm) 161.0, 158.6, 142.3, 134.1, 132.2, 130.2,
129.5, 128.8, 124.0, 118.8, 111.8. Elemental analysis: calcd (%) for C;3:H;N3;Se (284.18): C 54.95, H
2.48; found: C 55.10, H 2.57.

4-(4-(Tert-butyl)phenyl)benzo|c][1,2,5]selenadiazole (29): Following the general procedure A using
1-bromo-4-(tert-butyl)benzene (213 mg, 1 mmol) and 2,1,3-benzoselenadiazole (274 mg, 1.5 mmol),
the residue was purified by flash chromatography on silica gel (petroleum ether-Et,0, 95-5) to afford
the desired compound 29 (173 mg, 55%) as a yellow solid (Mp = 84-88 °C). 'H NMR (400 MHz,
CDCls) 6 (ppm) 7.84 (dd, J = 1.3, 8.9 Hz, 1H), 7.81 (d, J = 8.2 Hz, 2H), 7.59 — 7.55 (m, 3H), 7.52 (dd,
J =13, 6.7 Hz, 1H), 1.42 (s, 9H). “C NMR (100 MHz, CDCl;) & (ppm) 151.3, 136.1, 135.0, 129.9,
129.1, 128.8, 127.7, 125.5, 122.3, 34.7, 31.4. Elemental analysis: calcd (%) for CicH;sN,Se (315.28):
C 60.95, H 5.12; found: C 60.86, H 5.29.

4-(3,5-Bis(trifluoromethyl)phenyl)benzo|c][1,2,5]selenadiazole (30): Following the general
procedure A using 1-bromo-3,5-bis(trifluoromethyl)benzene (293 mg, 1 mmol) and 4 2,1,3-
benzoselenadiazole (274 mg, 1.5 mmol), the residue was purified by flash chromatography on silica gel
(petroleum ether-Et,0, 95-5) to afford the desired compound 30 (225 mg, 57%) as a white solid (Mp =
66-69 °C). 'H NMR (400 MHz, CDCls) & (ppm) 8.38 (s, 2H), 8.00 (s, 2H), 7.65 — 7.62 (m, 2H). "C
NMR (100 MHz, CDCl3) & (ppm) 160.9, 158.4, 139.6, 131.7 (q, J = 33.3 Hz), 132.9, 129.6 (m), 129.4,
128.9, 124.3, 123.4 (q, J = 273.2 Hz), 121.9 (m). Elemental analysis: calcd (%) for CisHsFsN,Se
(395.17): C 42.55, H 1.53; found: C 42.34, H 1.29.

3. Crystal structure report of compound 18

X-ray crystallographic study

(Ci6 Hig N2 S); M = 262.32. APEXII, Bruker-AXS diffractometer, Mo-Ka radiation (A =
0.71073 A), T = 150(2) K; monoclinic C 2/c (LT#15), a = 48.765(5), b = 7.4625(8), ¢ =
7.0053(7) A, B=96.573(4) °, V'=2532.5(5) A’. Z=8,d=1.376 g.cm™, p = 0.241 mm™". The
structure was solved by dual-space algorithm using the SHELXT program [1], and then refined
with full-matrix least-square methods based on F*(SHELXL) [2]. All non-hydrogen atoms were

refined with anisotropic atomic displacement parameters. H atoms were finally included in their



calculated positions. A final refinement on 2 with 2908 unique intensities and 172 parameters
p q p

converged at oR(F?) = 0.1899 (R(F) = 0.0763) for 2425 observed reflections with 7> 2o(/).

[1] G. M. Sheldrick, Acta Cryst. A71 (2015) 3-8
[2] Sheldrick G.M., Acta Cryst. C71 (2015) 3-8

Structural data

Empirical formula Cis Hig N2 S

Formula weight 262.32 g/mol
Temperature 150(2) K

Wavelength 0.71073 A

Crystal system, space group monoclinic, C 2/c
Unit cell dimensions a=48.765(5) A, a=90°

b =7.4625(8) A, B = 96.573(4) °
¢ =7.0053(7) A, y=90°

Volume 2532.5(5) A’

Z, Calculated density 8,1.376 g.cm™

Absorption coefficient 0.241 mm™

F(000) 1088

Crystal size 0.600 x 0.510 x 0.140 mm

Crystal color yellow

Theta range for data collection 3.007 to 27.480 °

h min, h max -62, 62

k min, k max 9,9

1 min, | max 9,8

Reflections collected / unique 15916 /2908 [R(int)* = 0.0719]
Reflections [[>20] 2425

Completeness to theta max 0.998

Absorption correction type multi-scan

Max. and min. transmission 0.967 ,0.436

Refinement method Full-matrix least-squares on F~

Data / restraints / parameters 2908 /0/172

°S (Goodness-of-fit) 1.109
Final R indices [I>20] R1°=0.0763, wR2? = 0.1899
R indices (all data) R1°=0.0870, wR2" = 0.2022

Largest diff. peak and hole 1.596 and -1.090 ¢ A



‘Riu=Y |Fs" - <F,>|/ ¥[F,]

’S= {3 W(F,’ - FY1/(n-p)}'”
RU=Y||F,|-F] |/ L |F|

WR2 = (Y. [w(F,’ - F2)1/ % [w(F,)1}"?

w=1/[o(F,") + aP> + bP] where P = [2F.> + MAX(F,’, 0)] /3

Atomic coordinates, site occupancy (%) and equivalent isotropic displacement parameters

(A%). U(eq) is defined as one third of the trace of the orthogonalized Ujj tensor.

Atom X y z occ. U(eq)

Cl 0.68129(4) 0.3464(3) 0.7360(3) 1 0.0152(4)
C2  0.70564(4) 0.4518(3) 0.7884(3) 1 0.0186(5)
C3 0.70488(5) 0.6409(3) 0.7791(3) 1 0.0216(5)
H3 0.720920 0.711062  0.814302 1 0.026
C4  0.67993(5) 0.7188(3) 0.7169(3) 1 0.0205(5)
H4  0.678731 0.845752 0.709501 1 0.025
C5 0.65586(4) 0.6149(3) 0.6632(3) 1 0.0182(4)
H5 0.639246  0.675460 0.617890 1 0.022
C6  0.65543(4) 0.4305(3) 0.6736(3) 1 0.0156(4)
C7  0.62950(4) 0.3300(3) 0.6211(3) 1 0.0164(4)
C8  0.62908(5) 0.1635(3) 0.5205(3) 1 0.0194(5)
H8  0.645990 0.109103 0.497127 1 0.023
C9  0.60460(5) 0.0812(3) 0.4573(3) 1 0.0259(5)
H9  0.604718 -0.028784 0.389160 1 0.031
CI10  0.57903(5) 0.1585(3) 0.4925(3) 1 0.0274(6)
CIl1  0.55331(6) 0.0797(4) 0.4234(4) 1 0.0396(7)
H11  0.552880 -0.028280 0.351314 1 0.048
Cl12  0.52916(6) 0.1584(5) 0.4599(4) 1 0.0475(9)
H12  0.512074 0.105263 0.411201 1 0.057
CI13  0.52922(6) 0.3157(5) 0.5677(4) 1 0.0461(8)
H13  0.512202 0.367053 0.593482 1 0.055
Cl4  0.55368(5) 0.3971(4) 0.6370(4) 1 0.0356(6)
H14  0.553523 0.504192 0.710299 1 0.043

CI5  0.57922(5) 0.3205(3) 0.5986(3) 1 0.0253(5)



Cl6  0.60478(4) 0.4030(3) 0.6618(3) 1 0.0204(5)

HI16  0.604951 0511005 0.733757 1 0.024
N1 0.68595(4) 0.1688(2) 0.7582(3) 1 0.0198(4)
N2 0.72813(4) 0.3519(2) 0.8467(3) 1 0.0251(5)

[

S1  0.71813(2) 0.14556(7) 0.83514(9) 0.0271(3)

Anisotropic displacement parameters (A%)

The anisotropic displacement factor exponent takes the form: -2n° [ h* a** Uy, + ... + 2 h k a*

b* U12 ]

Atom Ull U22 U33 U23 Ul13 Ul12

Cl  0.0100(10) 0.0173(10) 0.0183(9) -0.0032(7) 0.0022(8) -0.0027(7)
C2  0.0093(10) 0.0239(11) 0.0227(10) -0.0023(8) 0.0022(8) -0.0019(8)
€3 0.0149(11) 0.0227(11) 0.0276(11) -0.0037(8) 0.0043(9) -0.0089(8)
C4  0.0225(11) 0.0148(9) 0.0245(10) 0.0001(8) 0.0041(8) -0.0030(8)
C5  0.0145(10) 0.0206(10) 0.0193(10) 0.0002(8) 0.0012(8) 0.0021(8)
C6  0.0110(10) 0.0213(10) 0.0146(9) -0.0013(7) 0.0019(7) -0.0025(7)
C7  0.0106(10) 0.0226(10) 0.0155(9) 0.0012(7) -0.0006(7) -0.0021(7)
C8  0.0152(11) 0.0259(11) 0.0173(10) -0.0007(8) 0.0020(8) -0.0056(8)
C9  0.0242(12) 0.0343(12) 0.0191(10) -0.0060(9) 0.0025(9) -0.0128(10)
C10  0.0142(12) 0.0505(15) 0.0168(10) 0.0033(9) -0.0016(8) -0.0134(9)
CIl  0.0237(14) 0.0700(19) 0.0239(12) 0.0016(12) -0.0035(10) -0.0257(13)
C12  0.0167(13) 0.091(3) 0.0318(14) 0.0142(14) -0.0082(11) -0.0232(14)
CI3  0.0101(12) 0.090(2) 0.0371(15) 0.0206(15) -0.0007(10) -0.0017(13)
Cl4  0.0136(12) 0.0625(17) 0.0306(13) 0.0073(12) 0.0019(9) 0.0044(11)
CI5  0.0096(11) 0.0469(14) 0.0188(10) 0.0057(9) -0.0007(8) -0.0025(9)
Cl6  0.0130(11) 0.0294(11) 0.0184(10) -0.0009(8) -0.0001(8) -0.0010(8)
N1 0.0122(9) 0.0161(8) 0.0306(10) -0.0030(7) -0.0002(7) 0.0000(6)
N2 0.0085(9) 0.0257(10) 0.0405(12) -0.0031(8) 0.0002(8) -0.0011(7)
SI  0.0124(3) 0.0203(4) 0.0474(4) -0.0036(2) -0.0018(3) 0.00404(19)

Bond lengths [A]



Cl -N1  =135003)
Cl -C6 =143103)
Cl -C2 =143703)
C2 -N2  =135003)
C2 -C3  =141303)
C3 -C4  =1374(03)
C3 -H3  =0.9500

C4 -C5  =142103)
C4 -H4  =0.9500

Cc5 -C6  =1.378(3)
C5 -H5  =0.9500

C6 -C7  =1.480(3)
C7 -Cl6  =1.382(3)
C7 -C8 =142703)
c8 -C9  =137103)
C8 -H8  =0.9500

C9 -Cl10  =1.420(4)
C9 -H9  =0.9500

Cl0 -C15 =1.419(4)
Cl0 -Cl11  =1.42003)
Cll -C12  =1.366(5)
Cll -HIl  =0.9500
Cl2 -C13  =1.395(5)
Cl2 -HI2  =0.9500
Cl3 -Cl4  =1377(4)
C13 -HI3  =0.9500
Cl4 -CI5 =1.42403)
Cl4 -H14 =0.9500
Cl5 -Cl6  =1.41503)
Cl16 -H16 =0.9500

NI -S1  =1.609(2)
N2 -S1  =1.6141(19)
Angles [°]

N1 -Cl1 -C6 126.58(18)
N1 -Cl1 -C2 112.63(19)
c6 -Cl -C2 = 120.77(18)



N2 -C2  -C3 = 125.60(2)

N2 -C2 -Cl = 113.2002)
c3  -C2  -Cl = 121.23(19)
c4 -C3 -C2 = 117.07(19)
c4 -C3 -H3 = 121.50

2 -C3 -H3 = 121.50

C3 -C4 -C5 = 121.80Q)
C3 -C4 -H4 = 119.10

C5 -C4 -H4 = 119.10

C6 -C5 -C4 = 123200
C6 -C5 -H5 = 11840

C4 -C5 -H5 = 11840

c5  -C6 -Cl = 115.83(18)
c5 -C6 -C7 = 120.67(19)
Cl -C6 -C7 = 123.50(18)
Cl6 -C7 -C8 = 118.80(2)
Cl6 -C7 -C6 = 119.33(19)
c8 -C7 -C6 = 121.81(19)
c9 -C8 -C7 = 120.802)
C9 -C8 -H8 = 119.60

C7 -C8 -H8 = 119.60

c8 -C9 -Cl0 = 120.80(2)
c8 -C9 -H9 = 119.60
Cl0 -C9 -H9 = 119.60
Cl5 -CI0 -Cll1 = 118.90(3)
Cl5 -CI0 -C9 = 118.90(2)
Cll -CI0 -C9 = 122.1003)

Cl2 -CIl -Cl0 = 120.40(3)
Cl2 -CIl -HIl = 119.80
Cl0 -CIl -HIl = 119.80
Cll -CI2 -CI3 = 121.0003)
Cll -CI2 -HI2 = 11950
C13 -CI2 -HI2 = 11950
Cl4 -CI3 -CI12 = 120.70(3)
Cl4 -CI3 -HI3 = 119.70
Cl2 -CI3 -HI3 = 119.70
ClI3 -Cl4 -CI15 = 119.80(3)
C13 -Cl4 -HI4 = 120.10
Cl5 -Cl4 -HI4 = 120.10
Cl6 -CI5 -C10 = 119.20(2)



Cl6 -Cl5 -Cl4 121.60(2)
Cl0 -Cl5 -Cl4 119.20(2)
C7  -Cl6 -CI5 = 121.502)
C7 -Cl6 -HI6 = 11930
Cl5 -Cl6 -HI6 = 11930

Cl - N1 - S1 = 106.80(14)
c2  -N2 -S1 = 106.35(16)
N1 -S1 -N2 = 101.03(10)

Torsion angles [°]
N1 -Cl -C2  -N2 = 0.703)
c6 -Cl -C2 -N2 = 179.03(19)
N1 -Cl1 -C2  -C3 =-178.70(2)
c6 -Cl -C2  -C3 = -04003)
N2 -C2 -C3 -C4 =-179.60(2)
Cl -C2  -C3 -C4 = -0.3003)
c2 -C3 -C4  -C5 = -03003)
C3 -C4 -G5S -C6 = 1.7003)
c4 -C5 -C6 -Cl1 = -2.2003)
c4 -C5 -C6 -C7 = 178.15(18)
N1 -Cl1 -C6  -C5 = 179.60(2)
c2 -Cl -C6 -C5 = 1.6003)
N1 -Cl1 -C6 -C7 = -0.80(3)
c2 -Cl -C6 -C7 =-178.81(18)
C5 -C6 -C7 -Cl6 = -35.1003)
Cl -C6 -C7 -Cl6 = 145.40012)
C5 -C6 -C7 -C8 = 141.70(2)
Cl -C6 -C7 -C8 = -37.9003)
Cle -C7 -C8 -C9 = 3.0003)
c6 -C7 -C8 -C9  =-173.76(19)
c7 -C8 -C9 -Cl0 = -0.80(3)
c8  -C9 -Cl10 -C15s = -1.60(3)
c8 -C9 -Cl10 -Cl11 = 177.80(2)
Cl15s -C10 -Cl1 -Cl12 = -0.404)
c9 -Clo0 -Cl1 -Cl12 =-179.90(2)
Cclo -C11  -C12 -C13 = -0.904)
Cclt -Cl12 -Cl13 -Cl4 = 1204

Cl2 -C13 -Cl4 -Ci15 0.00(4)



Cll -Cl0 -CI5 -Cl6 =-177.70(2)

9 -Clo -Cl5 -Cl6 = 1.7003)
Cll -CI0 -CI5 -Cl4 = 1.6003)
C9 -Cl0 -ClI5 -Cl4 =-179.00(2)
CI3 -Cl4 -ClI5 -Cl6 = 177.90(2)
CI3 -Cl4 -CI5 -Cl0 = -1.40(4)
c8 -C7 -Cl6 -CI5 = -2.80(3)
c6 -C7 -Cl6 -ClI5 = 174.01(19)
Cl0 -CI5 -Cl6 -C7 = 0.5003)
Cl4 -CI5 -Cl6 -C7 =-178.80(2)
c6 -Cl -NlI -S1 =-178.80(17)
2 -Cl -NlI -S1 = -0.60(2)
c3 -C2 -N2  -Sl = 178.89(19)
Cl  -C2 -N2 -S1 = -050(2)
Cl -NI -SI -N2 = 031(18)
C2 -N2 -SI  -NlI = 0.0918)

Structure visualisation
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4. Crystal structure report of compound 20

X-ray crystallographic study




(Cy Hi2 N3 S); M =336.40. D8 VENTURE Bruker AXS diffractometer [*], Mo-Ka radiation
(A = 0.71073 A), T = 150(2) K; triclinic P -1 (LT.#2), a = 8.4312(8), b = 9.1773(9), ¢ =
10.6084(11) A, o = 83.752(4), B = 69.103(3), y = 87.077(3) °, V= 762.22(13) A>. Z=2,d =

1.466 g.cm™, p = 0.218 mm™'. The structure was solved by dual-space algorithm using the

SHELXT program [1], and then refined with full-matrix least-square methods based on

F*(SHELXL) [2]. All non-hydrogen atoms were refined with anisotropic atomic displacement

parameters. H atoms were finally included in their calculated positions. A final refinement on

F* with 3480 unique intensities and 226 parameters converged at ®R(F>) = 0.0950 (R(F) =

0.0361) for 3037 observed reflections with /> 2c6(J).

[1] G. M. Sheldrick, Acta Cryst.

[2] Sheldrick G.M,, Acta Cryst.

Structural data

Empirical formula Cyn Hin N, S

Formula weight 336.40 g/mol

Temperature 150(2) K

Wavelength 0.71073 A

Crystal system, space group triclinic, P -1

Unit cell dimensions a=8.4312(8) A, a=83.752(4) °

b=9.1773(9) A, B = 69.103(3) °
c=10.6084(11) A, y = 87.077(3) °

Volume 762.22(13) A®

Z, Calculated density 2, 1.466 g.cm™
Absorption coefficient 0.218 mm™

F(000) 348

Crystal size 0.310 x 0.290 x 0.140 mm
Crystal color yellow

Theta range for data collection 3.186 to 27.478 °

h_min, h_max -10, 10

k min, k max -11, 11

1 min, I _max -13,13

Reflections collected / unique 17768 / 3480 [R(int)" = 0.0376]
Reflections [[>26] 3037

Completeness to theta max 0.998

AT71 (2015) 3-8
C71 (2015) 3-8



Absorption correction type multi-scan
Max. and min. transmission 0.970, 0.892
Refinement method Full-matrix least-squares on F~

Data / restraints / parameters 3480/0/226

°S (Goodness-of-fit) 1.065

Final R indices [I>20] R1°=0.0361, wR2? = 0.0950
R indices (all data) R1°=0.0433, wR2" = 0.0992
Largest diff. peak and hole 0.371 and -0.357 ¢".A”

‘Riu=Y |Fs" - <F,>|/ ¥[F,]

’S= {3 W(F,’ - FY1/(n-p)}'”?
RU=Y||F,|-F] |/ L |F)]

WR2={Y [w(F,’ - F2)Y1/ % [w(F, )1

w=1/[o(F,") + aP> + bP] where P = [2F.> + MAX(F,’, 0)] /3

Atomic coordinates, site occupancy (%) and equivalent isotropic displacement parameters

(A%). U(eq) is defined as one third of the trace of the orthogonalized Ujj tensor.

Atom X y z occ. U(eq)

Cl 0.49040(17) 0.63630(14) 0.13768(13) 1 0.0160(3)
C2  0.34692(17) 0.54255(14) 0.18135(13) 1 0.0146(3)
C3 0.32247(17) 0.43371(14) 0.29280(13) 1 0.0150(3)
C4  0.44838(18) 0.41890(15) 0.35576(14) 1 0.0183(3)
H4  0.435552 0.345124 0.428700 1 0.022

C5 0.58501(18) 0.50746(15) 0.31381(14) 1 0.0197(3)
H5 0.666091  0.494098 0.357511 1 0.024

C6  0.60952(17) 0.62100(15) 0.20466(14) 1 0.0178(3)
C7  0.74453(18) 0.71942(16) 0.16485(16) 1 0.0228(3)
H7  0.824198 0.710853  0.209990 1 0.027

C8  0.76252(19) 0.82911(17) 0.06008(17) 1 0.0268(3)
H8  0.853395 0.896037 0.035233 1 0.032

C9  0.64956(19) 0.84234(16) -0.00885(16) 1 0.0248(3)
H9  0.665636 0916519 -0.081930 1 0.030

CI0  0.51210(18) 0.74750(14) 0.02815(14) 1 0.0184(3)



CI1  0.39123(19) 0.75931(15) -0.03979(14) 1 0.0206(3)

HI1 0407133 0.830495 -0.115137 1 0.025
C12  0.25536(18) 0.67073(15) 0.00189(14) 1 0.0193(3)
HI2  0.177123 0.681220 -0.044571 1 0.023

CI3  0.22645(17) 0.56103(14) 0.11484(13) 1 0.0158(3)
Cl4  0.08130(18) 0.47448(15) 0.16460(14) 1 0.0186(3)
HI4  0.000041 0.485466 0.120988 1 0.022

CI5  0.05425(18) 0.37294(14) 0.27657(15) 1 0.0186(3)
HIS -0.047510 0.318178 0.310532 1 0.022

Cl6  0.17333(17) 0.34940(14) 0.34052(13) 1 0.0160(3)
C17  0.13400(17) 0.23880(14) 0.46062(14) 1 0.0160(3)
CI8  -0.00384(18) 0.25543(15) 0.57611(14) 1 0.0192(3)
HIS -0.070151 0.342884 0.580632 1 0.023

C19  -0.05196(18) 0.14733(16) 0.68961(14) 1 0.0210(3)
H19 -0.148701 0.165027 0.766919 1 0.025

C20  0.03696(19) 0.01943(15) 0.69021(14) 1 0.0211(3)
H20  0.004398 -0.051688 0.766599 1 0.025

C21  0.17982(17) -0.00398(14) 0.57289(14) 1 0.0181(3)
€22 0.22839(17) 0.10465(14) 0.45845(14) 1 0.0162(3)
N1 0.27906(16) -0.12547(13) 0.55337(13) 1 0.0236(3)
N2 0.36331(15) 0.06366(13) 0.35396(13) 1 0.0211(3)
S1  0.41735(5) -0.09834(4) 0.40224(4) 1 0.02562(12)

Anisotropic displacement parameters (A%)

The anisotropic displacement factor exponent takes the form: -2z [ h* a** Uy, + ... + 2 h k a*

b* U12 ]

Atom Ull U22 U33 U23 U13 uUl2

Cl  0.0166(6) 0.0141(6) 0.0154(6) -0.0056(5) -0.0026(5) 0.0026(5)
C2  0.0161(6) 0.0123(6) 0.0145(6) -0.0057(5) -0.0034(5) 0.0033(5)
C3  0.0166(6) 0.0127(6) 0.0148(6) -0.0046(5) -0.0040(5) 0.0028(5)
C4  0.0205(7) 0.0180(6) 0.0168(6) -0.0024(5) -0.0071(5) 0.0019(5)
C5  0.0194(7) 0.0228(7) 0.0192(7) -0.0057(5) -0.0090(5) 0.0026(5)
C6  0.0161(6) 0.0173(6) 0.0183(7) -0.0075(5) -0.0028(5) 0.0023(5)



C7  0.0169(7) 0.0239(7) 0.0271(8) -0.0089(6) -0.0056(6) 0.0002(5)
C8  0.0199(7) 0.0226(7) 0.0328(8) -0.0047(6) -0.0018(6) -0.0062(6)
C9  0.0227(7) 0.0196(7) 0.0257(8) 0.0006(6) -0.0013(6) -0.0019(6)
C10  0.0186(7) 0.0149(6) 0.0175(6) -0.0033(5) -0.0012(5) 0.0019(5)
CIl  0.0258(7) 0.0170(6) 0.0155(6) -0.0007(5) -0.0036(6) 0.0034(5)
Cl2  0.0237(7) 0.0183(6) 0.0170(7) -0.0039(5) -0.0088(5) 0.0050(5)
CI3  0.0187(6) 0.0132(6) 0.0152(6) -0.0053(5) -0.0052(5) 0.0034(5)
Cl4  0.0207(7) 0.0160(6) 0.0222(7) -0.0042(5) -0.0113(6) 0.0025(5)
C15  0.0180(7) 0.0145(6) 0.0237(7) -0.0030(5) -0.0075(5) -0.0011(5)
Cl6  0.0183(6) 0.0120(6) 0.0167(6) -0.0031(5) -0.0049(5) 0.0025(5)
C17  0.0170(6) 0.0138(6) 0.0178(6) -0.0023(5) -0.0063(5) -0.0011(5)
CI8  0.0203(7) 0.0145(6) 0.0223(7) -0.0052(5) -0.0062(6) 0.0017(5)
C19  0.0213(7) 0.0209(7) 0.0182(7) -0.0066(5) -0.0020(5) -0.0031(5)
C20  0.0252(7) 0.0195(7) 0.0178(7) 0.0004(5) -0.0066(6) -0.0061(5)
C21  0.0188(7) 0.0142(6) 0.0228(7) -0.0011(5) -0.0090(6) -0.0022(5)
€22 0.0152(6) 0.0153(6) 0.0179(6) -0.0028(5) -0.0052(5) -0.0010(5)
N1 0.0215(6) 0.0167(6) 0.0315(7) 0.0008(5) -0.0091(5) 0.0002(5)
N2 0.0180(6) 0.0179(6) 0.0244(6) -0.0030(5) -0.0039(5) 0.0016(4)
S1  0.01971(19) 0.01770(18) 0.0350(2) -0.00389(14)-0.00451(16) 0.00434(13)

Bond lengths [A]

Cl -C6  =1.4164(19)
Cl -C10 =1.4263(19)
Cl -C2  =1.4275(18)
C2 -CI13  =1.4233(19)
C2 -C3  =1.4241(18)
C3 -Cl6  =1.4128(18)
C3 -C4  =1.4363(19)
C4 -C5  =1355Q2)
C4 -H4  =0.9500
C5 -C6  =1435Q2)
C5 -H5  =0.9500
C6 -C7  =1.4031(19)
C7 -C8  =1387(2)
C7 -H7  =0.9500
Cc8 -C9  =1.386(2)
C8 -H8  =0.9500
C9 -C10  =1.4002)



C9 -H9  =0.9500
Cl0 -Cll  =1.437(2)
Cll -CI12  =1351(2)
Cll -HI1 =0.9500
Cl2 -C13  =1.4362(19)
Cl2 -HI2 =0.9500
CI3 -Cl4 =1.3979(19)
Cl4 -C15 =1.3853(19)
Cl4 -HI4 =0.9500
C15 -Cl6  =1.3953(19)
C15 -HI5 =0.9500
Cl6 -C17 =1.4882(18)
Cl7 -C18 =1.3717(19)
Cl7 -C22  =1.4293(18)
CI8 -C19 =1.42502)
CI18 -HI8 =0.9500
C19 -C20 =1.361(2)
C19 -HI9 =0.9500
C20 -C21  =1.417(2)
€20 -H20 =0.9500
C21 -N1 = 1.3482(18)
C21 -C22  =1.4349(19)
22 -N2 = 1.3460(18)

N1 -S1 =1.6127(14)
N2 -S1 =1.6162(13)
Angles [°]

c6 -Cl -CI10 = 119.91(12)
c6 -Ci -C2 = 120.12(12)

Cl0 -Cl -C2 = 119.96(12)
C13 -C2 -C3 = 120.28(12)
CI3 -C2 -Cl = 119.52(12)
c3  -C2  -Cl = 120.18(12)
Cl6 -C3 -C2 = 119.18(12)
Cl6 -C3 -C4 = 122.70(12)
2 -C3 -C4 = 118.07(12)
c5 -C4  -C3 = 121.70(13)

C5 -C4 -H4 = 119.20



C3
C4
C4
C6
C7
C7
Cl
C8
C8
C6
C9
C9
C7
C8
C8
C10
C9
C9
Cl
Cl12
Cl12
C10
Cl1
Cl1
Cl13
Cl4
Cl4
C2
CI5
CI15
Cl13
Cl4
Cl4
Cl6
CI15
CI15
C3
CI18
CI18
C22

-C4
-C5
-C5
-C5
-C6
-C6
-C6
-C7
-C7
-C7
-C8
-C8
-C8
-C9
-C9
-C9
-Cl10
- C10
-Cl10
-Cl11
-Cl11
-Cl11
-Cl12
-Cl12
-Cl12
-C13
-Cl13
-C13
-Cl4
-Cl4
-Cl4
-CI15
-CI15
-CI15
-Cl16
-Cl16
-Cl6
-C17
-C17
-C17

-H4
-C6

- HS

- HS5
-Cl
-C5
-C5
-C6
-H7
-H7
-C7

- H8

- H8
-C10
- H9
-H9
-Cl
-Cl1
-Cl1
-C10
-HII
“HII
-C13
“HI2
“HI2
-C2
-C12
-CI2
-C13
“H14
“H14
-Cl16
-HI5
-HI5
-C3
-C17
-C17
-C22
-Cl16
-Cl16

= 119.20
= 121.25(13)
= 119.40

= 119.40

= 119.15(13)
= 122.19(13)
= 118.64(12)
= 120.48(14)
= 119.80

= 119.80

= 120.84(14)
= 119.60

= 119.60

= 120.67(14)
= 119.70

= 119.70

= 118.91(13)
122.17(13)
118.92(12)
120.99(13)
119.50
119.50
121.51(13)
119.20
119.20

= 118.65(12)
= 122.30(13)
= 119.03(12)
120.95(13)
119.50
119.50
121.38(13)
119.30
119.30

= 119.46(12)
= 117.96(12)
= 122.54(12)
116.31(12)
121.34(12)
122.16(12)



Cl7 -CI8 -C19 = 122.91(13)
Cl7 -CI8 -HI8 = 11850
Cl9 -CI8 -HI8 = 11850
C20 -CI19 -CI8 = 121.76(13)
C20 -C19 -HI9 = 119.10
C18 -CI19 -HI9 = 119.10
Cl9 -C20 -C21 = 117.68(13)
Cl9 -C20 -H20 = 12120
C21 -C20 -H20 = 12120
Nl  -C21 -C20 = 125.99(13)
NI  -C21 -C22 = 11333(13)
€20 -C21 -C22 = 120.65(13)
N2 -C22 -Cl17 = 126.07(13)
N2 -C22 -C21 = 11322(12)
Cl7 -C22 -C21 = 120.68(12)
C21 -N1  -Sl = 105.98(10)
22 -N2  -Sl = 106.03(10)
NI  -S1  -N2 = 101.44(6)

Torsion angles [°]

c6 -Cl -C2  -C13 = 178.77(11)

Cl0 -Cl -C2 -CI3 = 0.02(18)
c6 -Cl  -C2 -C3 = 029(18)
Cl0 -Cl -C2 -C3 =-178.46(11)
Cl3 -C2 -C3 -Cl6 = -3.05(18)
Cl -C2 -C3 -Cl6 = 17542(11)
CI3 -C2 -C3 -C4 = 179.59(11)
Cl -C2 -C3 -C4 = -194(18)
Cl6 -C3 -C4 -C5 =-175.63(13)
2 -C3 -C4 -C5 = L.64(19)
c3 -C4 -C5 -C6 = 04002)

Cclo0 -Cl  -C6 -C7 = 2.18(19)
2 -Cl -C6 -C7 =-176.57(12)
Cl0 -Cl -C6 -C5 =-179.55(12)
2 -Cl -C6 -C5 = L170(18)
c4 -C5 -C6 -C7 = 176.16(13)
c4 -C5 -C6 -Cl = -2.0519)

Cl -C6 -C7  -C8 -0.80(2)



C5
Co6
C7
C8
C8
Co6
C2
Co6
C2
C9
Cl
C10
C3
Cl
C3
Cl
Cl1
Cl1
C2
Cl12
Cl13
Cl4
Cl4
C2
C4
C2
C4
CI5
C3
CI15
C3
C22
Cl6
C17
CI18
C19
C19
CI18
Cl6
CI18

-C6
-C7
-C8
-C9
-C9
-Cl1
-Cl1
-Cl1
-Cl1
-C10
- C10
-Cl11
-C2
-C2
-C2
-C2
-Cl12
-Cl12
-C13
-Cl13
-Cl4
-CI15
-CI15
-C3
-C3
-C3
-C3
-Cl16
- Cl6
-Cl16
- Cl6
-C17
-C17
-C18
-C19
-C20
- C20
-C17
-C17
-C17

-C7

-C8

-C9

-CI10
-C10
-CI10
-C10
-CI10
-C10
-Cl11
-Cl11
-Cl12
-C13
-Cl13
-C13
-Cl13
-C13
-CI13
-Cl4
-Cl4
-CI5
-Cl6
- Cl6
-Cl6
-Cl6
-Cl6
- Cl6
-C17
-C17
-C17
-C17
-CI8
-CI8
-CI19
- C20
-C21
-C21
-C22
-C22
-C22

-C8
-C9
-C10
-Cl1
-Cl11
-C9
-C9
-Cl11
-Cl11
-Cl12
-Cl12
-Cl13
-Cl4
-Cl4
-Cl12
-Cl12
-Cl4
-C2
-CI15
-CI5
-Cl6
-C3
-Cl17
-CI5
-CI15
-C17
-C17
-CI8
-C18
-C22
-C22
-CI19
-C19
- C20
-C21
- N1
-C22
-N2
-N2
-C21

=-179.05(13)
= -1.10(2)
1.70(2)
-0.30(2)

= 179.12(13)
-1.61(19)
177.14(12)
= 178.94(12)
= 231(18)
=-176.94(13)
= 2.502)
= -0.30(2)
= 2.52(18)
=-175.96(11)
=-179.39(11)
= 2.13(18)
= 176.00(13)
= -2.002)
= 0.2002)
=-177.82(12)
= -2.4002)
= 1.902)
= 179.71(12)
= 0.86(19)
= 178.10(12)
=-176.87(11)
= 0.37(19)
= -62.15(17)
= 115.61(15)
= 112.64(15)
= -69.60(17)
= 0.60(2)
= 175.71(13)
= -0.10Q2)
= -0.50(2)
=-177.58(13)
= 0.40(2)
= 177.32(13)
= 23002
= -0.68(19)



Cle -Cl17 -C22 -C21 =-175.71(12)

Nl  -C21 -C22 -N2 = 0.16(17)
C20 -C21 -C22 -N2 =-178.06(12)
Nl -C21 -C22 -Cl7 = 178.40(12)
C20 -C21 -C22 -Cl17 = 02002)
C20 -C21 -NI -SI = 177.74(12)
C22 -C21 -NI -SI = -037(14)
Cl7 -C22 -N2 -SI =-178.00(11)
C21 -C22 -N2  -SI = 0.13(14)
C21 -NI  -SI  -N2 = 04I(11)
C22 -N2  -SI  -NI = -032(11)

Structure visualisation
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5. Crystal structure report of compound 26

X-ray crystallographic study

(Cy, Hg F15 Ny S); M = 560.36. APEXII, Bruker-AXS diffractometer, Mo-Ka radiation (A =
0.71073 A), T = 150(2) K; monoclinic P 2,/c (I.T.#14), a = 8.3373(17), b = 23.536(5), ¢
11.577(2) A, Bp=111.527(7) °, V=2113.47) A’. Z=4,d =1.761 g.cm™, n=0.274 mm™. The

structure was solved by dual-space algorithm using the SHELXT program [1], and then refined

with full-matrix least-square methods based on F*(SHELXL) [2]. All non-hydrogen atoms were



refined with anisotropic atomic displacement parameters. H atoms were finally included in their
calculated positions. A final refinement on F~ with 4745 unique intensities and 344 parameters

converged at oR(F%) = 0.1760 (R(F) = 0.0733) for 3865 observed reflections with 7> 2a(/).

[] G. M.  Sheldrick, Acta  Cryst. A7l  (2015) 3-8
[2] Sheldrick G.M., Acta Cryst. C71 (2015) 3-8

Structural data

Empirical formula Cyp HgFia N, S

Formula weight 560.36 g/mol

Temperature 150(2) K

Wavelength 0.71073 A

Crystal system, space group monoclinic, P 2,/c
Unit cell dimensions a=8.3373(17) A, a=90°

b=123.536(5) A, p=111.527(7) °
c=11.5772) A,y =90 °

Volume 2113.4(7) A°

Z, Calculated density 4,1.761 g.cm™
Absorption coefficient 0.274 mm™

F(000) 1112

Crystal size 0.520 x 0.510 x 0.350 mm
Crystal color colourless

Theta range for data collection 3.135t027.478 °

h min, h max -10, 10

k min, k max -26, 30

1 min, I _max -12, 15

Reflections collected / unique 15301 /4745 [R(int)" = 0.0525]
Reflections [[>20] 3865

Completeness to theta max 0.981

Absorption correction type multi-scan

Max. and min. transmission 0.909, 0.727

Refinement method Full-matrix least-squares on F~

Data / restraints / parameters 4745/0/ 344

°S (Goodness-of-fit) 1.144
Final R indices [[>20] R1°=0.0733, wR2" = 0.1760
R indices (all data) R1°=0.0899, wR2" = 0.1858

Largest diff. peak and hole 0.638 and -0.747 ¢ A~



‘Riu=Y |Fs" - <F,>|/ ¥[F,]

’S= {3 W(F,’ - FY1/(n-p)}'”?
RU=Y||F,|-F] |/ L |F)]

WR2={Y [w(F,’ - F2)1/ % [w(F,)1"?

w=1/[o(F,") + aP* + bP] where P = [2F.> + MAX(F,’, 0)] /3

Atomic coordinates, site occupancy (%) and equivalent isotropic displacement parameters

(A%). U(eq) is defined as one third of the trace of the orthogonalized Ujj tensor.

Atom X y z occ. U(eq)

Cl 0.1688(4) 0.48045(12) 0.6663(3) 1 0.0166(6)
C2  0.1854(4) 0.44105(13) 0.5765(3) 1 0.0163(6)
C3 0.2498(4) 0.45895(13) 0.4837(3) 1 0.0169(6)
C4  0.2890(4) 0.51562(13) 0.4830(3) 1 0.0188(6)
H4  0.328597 0.529308 0.420924 1 0.023

C5 0.2722(4) 0.55449(13) 0.5720(3) 1 0.0191(6)
H5 0.300305 0.593255 0.566412 1 0.023

C6  0.2174(4) 0.53865(13) 0.6656(3) 1 0.0171(6)
C7  0.2106(4) 0.57957(12) 0.7610(3) 1 0.0170(6)
C8  0.1517(4) 0.63520(13) 0.7264(3) 1 0.0212(6)
H8  0.112985 0.646383 0.641764 1 0.025

C9  0.1506(4) 0.67385(13) 0.8172(3) 1 0.0235(7)
CI10  0.2083(4) 0.65892(14) 0.9410(3) 1 0.0236(7)
H10  0.206322 0.685671 1.001944 1 0.028
CI1  0.2695(4) 0.60396(13) 0.9753(3) 1 0.0200(06)
C12  0.2680(4) 0.56419(13) 0.8857(3) 1 0.0187(6)
H12  0.306232 0.526474 0.909847 1 0.022
CI13  0.0908(5) 0.73375(15) 0.7791(4) 1 0.0328(8)
Cl4  0.3425(5) 0.58880(15) 1.1110(3) 1 0.0267(7)
C15 0.2747(4) 0.41799(12) 0.3937(3) 1 0.0168(6)
Cl6  0.2282(4) 0.43267(13) 0.2693(3) 1 0.0170(6)
H16  0.177489 0.468650 0.240717 1 0.020

C17  0.2560(4) 0.39468(13) 0.1871(3) 1 0.0188(6)



CI8  0.3288(5) 0.34169(14) 0.2264(3) 1 0.0245(7)

H18  0.347537 0.315897 0.169519 1 0.029

C19  0.3734(5) 0.32726(14) 0.3496(3) 1 0.0253(7)
C20  0.3464(4) 0.36455(14) 0.4342(3) 1 0.0220(7)
H20  0.376588 0.353759 0.518652 1 0.026

C21  0.2065(4) 0.40934(14) 0.0522(3) 1 0.0224(7)
C22  0.4593(6) 0.27123(17) 0.3941(4) 1 0.0402(10)
FI ~ -0.0225(4) 0.73688(10) 0.6630(3) 1 0.0572(8)

F2  0.2219(4) 0.76801(10) 0.7852(3) 1 0.0516(7)

F3  0.0163(4) 0.75680(10) 0.8521(3) 1 0.0567(8)

F4  04730(7) 0.62092(16) 1.1757(4)  0.805(6) 0.0623(14)
F5  0.2310(5) 0.5882(3) 1.1656(3)  0.805(6) 0.0764(19)
F6  0.4148(7) 0.53571(13) 1.1333(3)  0.805(6) 0.0534(11)
F4B  0.301(3) 0.5431(8) 1.1269(13)  0.195(6) 0.0623(14)
FSB  0.497(3) 0.6002(13) 1.1511(18)  0.195(6) 0.0764(19)
F6B  0.280(3) 0.6295(6) 1.1697(12)  0.195(6) 0.0534(11)

F7  0.1017(3) 0.45387(10) 0.01880(19) 1 0.0371(6)
F8  0.3429(3) 0.42090(11) 0.0231(2) 1 0.0388(6)
FO  0.1231(3) 0.36615(10)-0.0215(2) 1 0.0398(6)
F10  0.6294(4) 0.27555(13) 0.4253(3) 1 0.0693(10)
FI1  0.4062(6) 0.23144(12) 0.3076(3) 1 0.0908(14)
F12  0.4341(4) 0.25153(11) 0.4937(3) 1 0.0545(8)
N1 0.1013(4) 0.45684(11) 0.7445(2) 1 0.0209(6)
N2 0.13004) 0.38830(11) 0.5886(2) 1 0.0216(6)
S1  0.06530(12) 0.39100(3) 0.70383(8) 1 0.0239(2)

Anisotropic displacement parameters (A%)

The anisotropic displacement factor exponent takes the form: -2n° [ h* a** Uy, + ... + 2 h k a*

b* U12 ]

Atom Ull U22 U33 U23 U13 uUl2

Cl 0.0217(15) 0.0153(14) 0.0112(14) 0.0008(11) 0.0039(11) 0.0020(11)
C2  0.0189(14) 0.0155(14) 0.0119(14) -0.0001(11) 0.0025(11) 0.0013(11)
C3  0.0195(15) 0.0186(14) 0.0118(14) 0.0008(11) 0.0046(11) 0.0023(11)



C4
(O]
Co6
C7
C8
C9
C10
Cl1
Cl12
Cl13
Cl4
CI15
Cl6
C17
CI18
C19
C20
C21
C22
F1
F2
F3
F4
F5
F6
F4B
F5B
F6B
F7
F8
F9
F10
F11
F12
NI
N2
S1

0.0218(15)
0.0239(16)
0.0194(15)
0.0183(14)
0.0259(16)
0.0274(17)

0.0196(15)
0.0156(14)
0.0167(14)
0.0144(14)
0.0178(15)
0.0117(14)

0.0174(16) 0.0005(11)
0.0178(16) -0.0025(11)
0.0131(15) -0.0017(11)
0.0183(16) -0.0038(11)
0.0205(17) -0.0016(12)
0.0295(19) -0.0036(12)

0.0102(12) -0.0005(12)
0.0077(12) -0.0022(12)
0.0035(11) 0.0005(11)
0.0065(12) -0.0026(11)
0.0094(13) -0.0021(12)
0.0083(14) -0.0017(12)

0.0276(17) 0.0197(15) 0.0249(18) -0.0097(13) 0.0113(14) -0.0072(13)
0.0206(15) 0.0216(15) 0.0178(16) -0.0062(12) 0.0072(12) -0.0066(12)
0.0205(15) 0.0171(14) 0.0180(16) -0.0040(11) 0.0066(12) -0.0027(11)
0.042(2) 0.0181(16) 0.036(2) -0.0039(14) 0.0128(17) 0.0021(15)

0.0299(18) 0.0260(17) 0.0238(18) -0.0075(13) 0.0093(14) -0.0072(14)
0.0213(15) 0.0152(14) 0.0139(15) 0.0002(11) 0.0063(12) 0.0012(11)
0.0208(15) 0.0152(14) 0.0164(15) 0.0018(11) 0.0085(12) 0.0016(11)
0.0247(16) 0.0183(14) 0.0137(15) 0.0012(11) 0.0073(12) 0.0018(12)
0.0326(18) 0.0195(15) 0.0235(17) -0.0029(12) 0.0130(14) 0.0056(13)
0.0337(19) 0.0171(15) 0.0250(18) 0.0017(13) 0.0105(14) 0.0072(13)
0.0266(17) 0.0202(15) 0.0176(16) 0.0029(12) 0.0063(13) 0.0067(13)
0.0258(17) 0.0222(15) 0.0217(17) -0.0023(12) 0.0114(13) 0.0012(13)
0.063(3)  0.0258(19) 0.032(2) 0.0069(16) 0.018(2) 0.0212(18)

0.0760(19) 0.0240(12) 0.0487(16) 0.0016(11) -0.0042(14) 0.0135(12)
0.0652(17) 0.0199(11) 0.0703(19) 0.0031(11) 0.0255(14) -0.0106(11)

0.086(2) 0.0263(12) 0.071(2) 0.0008(12) 0.0450(17) 0.0201(13)
0.082(3) 0.045(2) 0.0277(19) 0.0053(14) -0.0173(17) -0.041(2)
0.044(2) 0.169(6) 0.0258(18) 0.031(2) 0.0233(15) 0.033(3)
0.098(3) 0.0316(16) 0.0192(15) 0.0045(11) 0.0075(16) 0.0189(17)
0.082(3) 0.045(2) 0.0277(19) 0.0053(14) -0.0173(17) -0.041(2)
0.044(2) 0.169(6) 0.0258(18) 0.031(2) 0.0233(15) 0.033(3)
0.098(3) 0.0316(16) 0.0192(15) 0.0045(11) 0.0075(16) 0.0189(17)

0.0500(14) 0.0423(13) 0.0189(11) 0.0092(9) 0.0124(9) 0.0214(10)
0.0337(12) 0.0606(16) 0.0272(12) 0.0093(10) 0.0170(10) 0.0019(11)
0.0622(15) 0.0369(12) 0.0169(11) -0.0066(9) 0.0105(10) -0.0119(11)

0.066(2) 0.0588(19) 0.092(2) 0.0435(17) 0.0394(18) 0.0433(15)
0.167(4)  0.0256(13) 0.056(2) -0.0063(13) 0.013(2) 0.0413(18)
0.085(2)  0.0304(12) 0.0551(18) 0.0235(12) 0.0340(15) 0.0208(13)

0.0310(15) 0.0168(12) 0.0152(13) -0.0019(10) 0.0087(11) -0.0035(11)
0.0345(15) 0.0156(12) 0.0148(13) -0.0006(10) 0.0093(11) -0.0038(11)
0.0417(5) 0.0164(4) 0.0160(4) -0.0011(3) 0.0136(3) -0.0058(3)

Bond lengths [A]



Cl -NI
Cl -C6
Cl -C2
Cc2 -N2
2 -C3
C3 -C4
3 -ClI5
c4 -C5
C4 -H4
cs5 -C6
Cs5 -H5
c6 -C7
Cc7 -Cl12
C7 -C8
c8 -C9
C8 -H8
9 -Cl10
9 -CI3
Cl10 -Cl1
C10 - H10
Cll -Cl12
Cll -Cl4
Cl2 -HI2
C13 -Fl
Cl13 -F3
Cl13 -F2
Cl4 -F4B
Cl4 -F5B
Cl4 -F5
Cl4 -F4
Cl4 -F6
Cl4 -F6B
Cl5 -Cl16
Cl15 - C20
Cl6 -Cl17
C16 - HI16
C17 -CI18
C17 -C21
C18 -Cl19

= 1.349(4)
= 1.429(4)
= 1.437(4)
= 1.350(4)
= 1.430(4)
= 1.374(4)
= 1.489(4)
= 1.423(4)
=0.9500
= 1.373(4)
=0.9500
= 1.483(4)
= 1.392(4)
= 1.404(4)
= 1.392(5)
=0.9500
= 1.380(5)
= 1.506(5)
= 1.394(5)
=0.9500
= 1.394(4)
= 1.505(5)
=0.9500
= 1.331(5)
= 1.334(5)
= 1.340(5)
= 1.165(14)
=1.22(2)
= 1.301(5)
= 1.311(5)
=1.370(5)
= 1.381(14)
= 1.391(4)
= 1.398(4)
= 1.386(4)
=0.9500
= 1.389(4)
= 1.502(4)
= 1.378(5)



CI18 -HI8 =0.9500
C19 -C20  =1.393(5)
C19 -C22 = 1.499(5)
C20 -H20 = 0.9500

C21 -F7  =1.328(4)
C21 -F8  =1.328(4)
C21 -F9  =1.345(4)
C22 -F11  =1.323(5)
C22 -F12  =1.329(5)
C22 -F10 = 1.333(6)

N1 -S1  =1.615(3)
N2 -S1  =1.613(3)
Angles [°]

N1 -Cl -C6 = 126.0003)
N1 -Cl1 -C2 = 113.2003)
c6 -Cl -C2 = 120.80(3)
N2 -C2 -C3 = 1259003)
N2 -C2 -Cl = 113.0003)
C3 -C2 -Cl = 121.0003)
C4 -C3 -C2 =1165003)

c4 -C3  -Cl5 = 122.003)
c2 -C3 -Cl5 = 121.50(3)

C3  -C4  -C5 = 122.2003)
C3 -C4 -H4 = 11890
C5 -C4 -H4 = 11890
C6 -C5 -C4 = 123.1003)
C6 -C5 -H5 = 11840
C4 -C5 -H5 = 11840
c5  -C6 -Cl = 116.20(3)
cs  -C6  -C7 = 121.80(3)
Cl  -C6 -C7 = 122.0003)
Cl2 -C7 -C8 = 119.30(3)
Cl2 -C7 -C6 = 120.80(3)
c8 -C7  -C6 = 119.90(3)
c9 -C8 -C7 = 119.50(3)
c9 -C8 -H8 = 12020

c7 -C8 -H8 = 12020



c10
c10
C8
C9
C9
Cl1
c10
c10
c12
C7
C7
Cl1
F1
F1
F3
F1
F3
F2
F4B
F5
F5
F4
F4B
F5B
F4B
F5B
F5
F4
F6
F6B
Cl16
Cl16
C20
C17
C17
Cl15
Cl16
Cl16
C18
Cl19

-C9
-C9
-C9
-C10
-C10
-C10
-Cl1
-Cl1
-Cl1
-CI2
-CI2
-CI2
-C13
-C13
-C13
-C13
-C13
-C13
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl15
-Cl15
-Cl15
-Cl16
-Cl16
-Cl16
-Cl17
-Cl17
-Cl17
-CI18

-C8
-Cl13
-C13
-Cl11
-H10
-HI0
-Cl12
-Cl4
-Cl4
-Cl11
-HI12
-HI2
-F3
-F2
-F2
-C9
-C9
-C9
- F5B
-F4
- F6
- F6
- F6B
- F6B
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
- C20
-C3
-C3
-CI5
-HI16
-HI16
-CI8
-C21
-C21
-C17

= 121.40(3)
= 119.60(3)
= 118.90(3)
= 118.90(3)
= 120.50

= 120.50
120.60(3)
118.90(3)
120.50(3)
= 120.20(3)
= 119.90

= 119.90
= 107.10(3)
= 106.40(3)
= 106.40(3)
112.50(3)
112.10(3)
111.80(3)
= 118.30(16)
= 108.70(4)
= 104.00(4)
= 101.70(4)

= 112.00(14)
= 101.10(14)
110.70(7)
108.10(9)
114.90(3)
113.10(3)
113.20(3)
= 105.50(6)
= 119.60(3)
= 120.40(3)
= 120.00(3)
119.80(3)
120.10
120.10
121.20(3)
120.90(3)
117.90(3)
118.70(3)



C19 -CI8
C17 -CI8
C18 -CI9
C18 -CI9
Cc20 -CI9
C19 -C20
C19 -C20
Cl5s -C20
F7 -C21
F7 -C21
F8 -C21
F7 -C21
F8 -C21
F9 -C21
F11 -C22
F11 -C22
F12 -C22
F11 -C22
F12 -C22
F10 -C22
Cl - NI

C2 -N2

N2 -SI

-H18
-H18
- C20
-C22
-C22
-CI5
- H20
- H20
-F8

- F9

- F9

-C17
-C17
-C17
-F12
-F10
-F10
-C19
-C19
-C19
- S1

- S1

- NI

Torsion angles [°]

N1 -Cl1
c6 -Ci
N1 -Cl1
c6 -Ci
N2 -C2
Cl -C2
N2 -C2
Cl -C2
c2 -C3
Cls -C3
C3 -C4
c4 -GS
c4 -GS

-C2
-C2
-C2
-C2
-C3
-C3
-C3
-C3
-C4
-C4
-C5
-C6
-C6

= 120.70
= 120.70
= 121.40(3)
= 119.00(3)
= 119.50(3)
= 119.40(3)
= 120.30
= 120.30

= 107.30(3)

= 106.30(3)

= 106.60(3)
= 112.60(3)
= 112.10(3)
= 111.50(3)
= 107.10(4)
= 106.70(4)
= 106.40(3)

112.20(3)

113.40(3)

110.70(4)

106.10(2)

106.30(2)

= 101.32(14)

- N2 =

-N2
-C3
-C3
-C4
-C4
-CI5
-CI5
-C5
-C5
-C6
-Cl1
-C7

0.00(4)
=-178.50(3)
= 178.20(3)
= -0.40(4)
= 175.80(3)
= -2.10(4)
= -4.80(5)
= 177.30(3)
= 2.00(5)
=-177.30(3)
= 0.50(5)
-2.90(5)
176.50(3)



N1
C2
N1
C2
(O]
Cl
(O]
Cl
Cl12
C6
C7
C7
C8
Cl13
C9
C9
C8
C6
C10
Cl4
C10
C8
C10
C8
C10
C8
C10
Cl12
C10
Cl12
C10
Cl12
C10
Cl12
C10
Cl12
C10
Cl12
C4
C2

-Cl1
-Cl1
-Cl1
-Cl1
-C6
-C6
-C6
-C6
-C7
-C7
-C8
-C8
-C9
-C9
-Cl10
-C10
-C7
-C7
-Cl11
-Cl11
-C9
-C9
-C9
-C9
-C9
-C9
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-Cl11
-C3
-C3

-C6

-C6

-C6

-C6

-C7

-C7

-C7

-C7

-C8

-C8

-C9

-C9

-CI10
- C10
-Cl11
-Cl11
-Cl12
-Cl12
-Cl12
-Cl12
-Cl13
-C13
-Cl13
-C13
-Cl13
-C13
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-Cl4
-CI5
-CI15

-C5
-C5
-C7
-C7
-Cl12
-Cl12
-C8
-C8
-C9
-C9
-C10
-C13
-Cl11
-Cl11
-Cl12
-Cl4
-Cl11
-Cl11
-C7
-C7
-F1
-F1
-F3
-F3
-F2
-F2
- F4B
- F4B
-F5B
- F5B
-F5
-F5
-F4
-F4
- F6
- F6
- F6B
- F6B
-Cl6
- Cl6

=-175.50(3)
2.80(4)
5.00(5)
-176.70(3)
= -136.80(3)
= 42.70(4)
= 40.80(4)
=-139.70(3)
= -0.50(5)
=-178.10(3)
0.90(5)
178.70(3)
= 0.30(5)
-177.50(3)
-1.80(5)
176.30(3)
= -1.00(5)
= 176.60(3)
= 2.20(5)
=-175.80(3)
= -153.90(4)
= 28.20(5)
= -33.10(5)
= 149.10(3)
= 86.40(4)
= -91.50(4)
140.50(15)
-41.50(16)
-88.50(15)
89.50(14)
67.20(5)
-114.70(5)
-58.40(5)
119.70(4)
-173.40(4)
4.60(5)
= 19.00(10)
= -162.90(10)
= -42.50(4)
= 138.203)



C4
C2
C20
C3
CI15
CI15
Cl6
C21
C17
C17
CI18
C22
Cl6
C3
Cl6
C18
Cl6
C18
Cl6
C18
CI18
C20
CI18
C20
CI18
C20
Co6
C2
C3
Cl
C2
Cl

-C3 -CI5  -C20
-C3 -CI5  -C20
-Cl15 -Cl6 -Cl17
-Cl15s -Cl6 -Cl17
-Cl6 -C17 -CI8
-Clé -C17 -C21
-C17 -C18 -CI9
-C17 -C18 -CI9
-C18  -C19 -C20
-C18 -C19 -C22
-C19 -C20 -CI5
-C19 -C20 -CI5
-Cl15 -C20 -CI9
-CI5s -C20 -CI19
-C17 -C21 -F7
-C17 -C21 -F7
-C17 -C21 -F8
-C17 -C21 -F8
-C17 -C21 -F9
-C17 -C21 -F9
-C19 -C22 -Fl1
-C19 -C22 -Fl1
-C19 -C22 -FI2
-C19 -C22 -FI2
-C19 -C22 -FI0
-C19 -C22 -FI0
-Cl1 -N1 - S1
-Cl1 -N1 - S1
-C2  -N2 -SI
-C2  -N2 -SI
-N2  -SI - N1
-N1 - S1 -N2

Structure visualisation

137.00(3)
-42.30(4)
= -1.10(5)
= 178.40(3)
0.40(5)
179.80(3)
0.10(5)
-179.30(3)
0.10(5)
-177.30(4)
-0.80(5)
176.60(3)
1.20(5)
=-178.20(3)
= -14.90(4)
= 164.50(3)
= 106.30(4)
= -7430(4)
=-134.30(3)
= 45.10(4)
= -32.80(6)
= 149.80(4)
= -154.30(4)
= 28.30(6)
= 86.20(4)
= -91.20(4)
178.50(3)
0.10(3)
-178.20(3)
-0.10(3)
0.20(2)
-0.10(2)



70°Y

F3

- (70316)

FS

PLATON-Jul 26 30:43:06 2017

N

10 11R622 P 21/c R =0.07 RES= 0 -51 X

Crystal structure report of compound 30

X-ray crystallographic study

(Ci4 Hg Fs N, Se); M = 395.17. D8 VENTURE Bruker AXS diffractometer [*], Mo-Ka
radiation (A =0.71073 A), T'=150(2) K; tetragonal P 4,/n (1.T.#86), a=35.191(2), c =4.3928(3)
A, V'=15440.1(8) A’. Z=16, d = 1.930 g.cm™, p = 2.830 mm™. The structure was solved by
dual-space algorithm using the SHELXT program [1], and then refined with full-matrix least-
square methods based on F(SHELXL) [2]. All non-hydrogen atoms were refined with
anisotropic atomic displacement parameters. H atoms were finally included in their calculated
positions. A final refinement on * with 6225 unique intensities and 409 parameters converged

at oR(F*) = 0.1337 (R(F) = 0.0614) for 5193 observed reflections with 7> 26(I).

[1] G. M. Sheldrick, Acta Cryst. ATl (2015) 3-8
[2] Sheldrick G.M., Acta Cryst. C71 (2015) 3-8

Structural data

Empirical formula Cy4 Hg Fg N, Se
Formula weight 395.17 g/mol



Temperature 150(2) K

Wavelength 0.71073 A
Crystal system, space group tetragonal, P 4,/n
Unit cell dimensions a=35.1912) A, a=90°

b=35.191A,B=90°
c=4.39283) A, y=90°

Volume 5440.1(8) A’

Z, Calculated density 16,1.930 g.cm™
Absorption coefficient 2.830 mm™

F(000) 3072

Crystal size 0.600 x 0.220 x 0.210 mm
Crystal color yellow

Theta range for data collection 2.952t027471°

h min, h max -44, 45

k min, k max -42, 45

I min, ] max -5,5

Reflections collected / unique 34119/ 6225 [R(int)" = 0.0515]
Reflections [[>20] 5193

Completeness to theta max 0.997

Absorption correction type multi-scan

Max. and min. transmission 0.552,0.361

Refinement method Full-matrix least-squares on F~

Data / restraints / parameters 6225/15/409

°S (Goodness-of-fit) 1.090

Final R indices [I>20] R1°=0.0614, wR2? = 0.1337
R indices (all data) R1°=0.0757, wR2* = 0.1410
Largest diff. peak and hole 1.198 and -1.027 ¢".A>

‘Riu=Y |Fs" - <F,>|/ ¥[F,]

’S= {3 W(F,’ - FY1/(n-p)}'”
RU=Y||F,|-1F] |/ L |F)]

WR2 = (Y [w(F,’ - F2)1/ % [w(F,)1}"?

w=1/[o(F,") + aP* + bP] where P = [2F.> + MAX(F,’, 0)] /3

Atomic coordinates, site occupancy (%) and equivalent isotropic displacement parameters

(A%). U(eq) is defined as one third of the trace of the orthogonalized Uj; tensor.



Atom

Sel
N1
N2
Cl
C2
C3
H3
C4
H4
C5
H5
C6
C7
C8
HS8
C9
C10
H10
Cll1
C12
H12
C13
Cl4
F1
F2
F3
FIB
F2B
F3B
F4
F5
F6
F4B
F5B
F6B
Se2
N21

X y z occ. U(eq)

0.50686(2) 0.85557(2) 0.95099(12) 1 0.02567(14)
0.48074(12) 0.89789(11) 0.8658(11) 1 0.0275(9)
0.47440(11) 0.82488(11) 0.7572(10) 1 0.0245(9)
0.44745(13) 0.84696(12) 0.6414(12) 1 0.0220(10)
0.45104(13) 0.88729(13) 0.7011(12) 1 0.0252(10)
0.42328(15) 0.91299(13) 0.5819(14) 1 0.0314(12)
0.425380  0.939505 0.618726 1 0.038
0.39413(15) 0.89917(15) 0.4171(15) 1 0.0362(13)
0.375829  0.916240 0.336052 1 0.043
0.39016(15) 0.85925(14) 0.3614(15) 1 0.0331(12)
0.369022  0.850690 0.245681 1 0.040
0.41561(13) 0.83284(13) 0.4683(12) 1 0.0241(10)
0.40990(13) 0.79166(13) 0.4139(12) 1 0.0245(10)
0.37404(14) 0.77569(14) 0.4589(13) 1 0.0271(10)
0.353592  0.791415  0.522620 1 0.032
0.36782(15) 0.73730(15) 0.4123(13) 1 0.0321(12)
0.39680(17) 0.71392(15) 0.3170(13) 1 0.0350(13)
0.392418 0.687654  0.281639 1 0.042
0.43256(16) 0.72957(14) 0.2736(13) 1 0.0318(12)
0.43961(14) 0.76789(14) 0.3226(12) 1 0.0265(10)
0.464436  0.777888  0.294301 1 0.032
0.3295(2) 0.72128(17) 0.4847(15) 1 0.0491(17)
0.46426(19) 0.70441(16) 0.1652(14) 1 0.0466(16)

0.3015(3) 0.7413(3) 0.322(2)  0.481(7) 0.0528(11)
0.3165(2) 0.7309(2) 0.776(2)  0.481(7) 0.0528(11)
0.3210(3) 0.6868(3) 0.442(3)  0.481(7) 0.0528(11)
0.3309(2) 0.7085(2) 0.7806(17)  0.519(7) 0.0528(11)
0.3272(3) 0.6865(2) 0.341(2)  0.519(7) 0.0528(11)
0.3020(3) 0.7418(3) 0.435(2)  0.519(7) 0.0528(11)
0.45529(17) 0.69126(17) -0.1165(15)  0.601(5) 0.0488(9)
0.45932(19) 0.66895(18) 0.3232(18)  0.601(5) 0.0488(9)
0.4969(2) 0.7142(2) 0.2158(18)  0.601(5) 0.0488(9)
0.4983(3) 0.7134(4) 0.342(3)  0.399(5) 0.0488(9)
0.4817(3) 0.7181(2) -0.113(2)  0.399(5) 0.0488(9)
0.4639(3) 0.6696(3) 0.1703)  0.399(5) 0.0488(9)
0.51380(2) 0.95470(2) 0.27361(12) 1 0.02435(13)
0.54986(11) 0.91860(10) 0.2577(10) 1 0.0218(8)



N22
C21
C22
C23
H23
C24
H24
C25
H25
C26
C27
C28
H28
C29
C30
H30
C31
C32
H32
C33
C34
F21

F22
F23

F24
F25

F26

F24B  0.5827(3) 0.7440(3) 0.137(2)
F25B  0.5399(2) 0.7838(2) 0.281(2)
F26B  0.5786(2) 0.76094(19) 0.601(2)

0.54107(12) 0.98533(10) 0.5119(10) 1 0.0256(9)
0.57886(13) 0.93094(12) 0.4272(11) 1 0.0196(9)
0.57414(13) 0.96815(12) 0.5645(12) 1 0.0229(10)
0.60411(16) 0.98452(14) 0.7422(13) 1 0.0335(12)
0.600874 1.008396 0.839652 1 0.040
0.63717(15) 0.96508(14) 0.7676(13) 1 0.0308(11)
0.657472  0.975948 0.880536 1 0.037
0.64235(14) 0.92889(13) 0.6302(12) 1 0.0238(10)
0.666244 0916614 0.651813 1 0.029
0.61421(12) 0.91086(12) 0.4670(11) 1 0.0199(9)
0.62090(12) 0.87234(12) 0.3404(11) 1 0.0180(9)
0.65535(12) 0.86391(12) 0.1979(11) 1 0.0187(9)
0.673910 0.883294 0.174812 1 0.022
0.66288(12) 0.82772(12) 0.0897(10) 1 0.0176(9)
0.63621(12) 0.79879(12) 0.1202(11) 1 0.0190(9)
0.641162 0.774088 0.042493 1 0.023
0.60222(13) 0.80683(13) 0.2668(11) 1 0.0212(9)
0.59428(12) 0.84310(12) 0.3731(11) 1 0.0193(9)
0.570597 0.848108 0.468803 1 0.023
0.70046(13) 0.81943(14)-0.0549(12) 1 0.0233(10)
0.57390(14) 0.77573(13) 0.3166(13) 1 0.0268(11)
0.71315(9) 0.84912(9) -0.2182(8) 1 0.0409(8)
0.72701(9) 0.81237(12) 0.1503(8) 1 0.0481(10)
0.69939(9) 0.79028(9) -0.2418(8) 1 0.0414(8)

0.55672(19) 0.77906(18) 0.5994(19)
0.5844(3) 0.7426(2) 0.272(2)
0.5421(2) 0.7823(2) 0.133(2)

0.511(5) 0.0449(9)
0.511(5) 0.0449(9)
0.511(5) 0.0449(9)

0.489(5)  0.0449(9)
0.489(5)  0.0449(9)
0.489(5)  0.0449(9)

Anisotropic displacement parameters (A%)

The anisotropic displacement factor exponent takes the form: -2n° [ h* a** Uy, + ... + 2 h k a*

b* U12 ]



Atom Ull

Sel
N1
N2
Cl
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cll1
C12
C13
Cl4
F1
F2
F3
FIB
F2B
F3B
F4
F5
F6
F4B
F5B
F6B
Se2
N21
N22
C21
C22
C23
C24
C25
C26

u22

U33

U23

U13

Ul12

0.0242(2) 0.0212(2) 0.0316(3) -0.0026(2) 0.0000(2) 0.00199(18)
-0.0016(18) 0.0015(18) 0.0014(16)
-0.0016(17) -0.0005(18) 0.0014(15)

-0.0006(19) 0.0069(19) 0.0015(16)

0.026(2)

0.019(2)
0.020(2)
0.033(3)
0.028(3)
0.024(2)
0.020(2)
0.024(2)
0.024(2)
0.033(3)
0.050(3)
0.040(3)
0.027(2)
0.060(4)
0.063(4)

0.0410(16) 0.0455(15) 0.072(3)
0.0410(16) 0.0455(15) 0.072(3)
0.0410(16) 0.0455(15) 0.072(3)

0.0215(19) 0.035(3)
0.0211(19) 0.0180(18) 0.034(2)

0.018(2)
0.021(2)
0.015(2)
0.024(2)
0.025(2)
0.020(2)
0.021(2)
0.024(2)
0.028(3)
0.021(2)
0.025(2)
0.026(2)
0.045(4)
0.035(3)

0.029(3)
0.035(3)
0.046(3)
0.056(4)
0.050(4)
0.032(3)
0.029(3)
0.033(3)
0.034(3)
0.034(3)
0.030(3)
0.027(3)
0.042(4)
0.042(4)

-0.003(2)

0.004(2) 0.0016(17)

0.0002)  0.004(2) 0.0048(19)
0.004(3) -0.003(3) 0.008(2)

0.0002) -0.004(2)  0.0004(19)
0.000(2)  0.003(2) 0.0024(17)
-0.001(2) -0.001(2) -0.0001(17)

-0.001(2)

0.001(2) -0.0024(18)

0.005(2) -0.010(2) -0.006(2)

-0.003(2)
-0.004(2)

-0.013(3) -0.005(2)
-0.008(2)  0.009(2)

0.001(2) -0.001(2) 0.0023(19)
0.004(3) -0.007(3) -0.027(3)

-0.013(3)
0.004(2)
0.004(2)
0.004(2)

0.0410(16) 0.0455(15) 0.072(3) 0.004(2)
0.0410(16) 0.0455(15) 0.072(3) 0.004(2)
0.0410(16) 0.0455(15) 0.072(3) 0.004(2)

0.0437(15) 0.0415(14) 0.061(3)
0.0437(15) 0.0415(14) 0.061(3)
0.0437(15) 0.0415(14) 0.061(3)

-0.010(2)
-0.010(2)
-0.010(2)

0.0437(15) 0.0415(14) 0.061(3) -0.010(2)
0.0437(15) 0.0415(14) 0.061(3) -0.010(2)
0.0437(15) 0.0415(14) 0.061(3) -0.010(2)

0.0218(2) 0.0158(2) 0.0354(3)
0.0186(18) 0.0168(17) 0.030(2)
0.0134(17) 0.033(2)
0.0134(19) 0.022(2)

0.030(2)
0.024(2)
0.028(2)
0.043(3)
0.036(3)
0.025(2)
0.019(2)

0.013(2)
0.022(2)
0.025(2)
0.022(2)
0.016(2)

0.028(3)
0.036(3)
0.031(3)
0.025(3)
0.025(2)

-0.0039(2)

-0.012(3)  0.027(3)

0.005(2) -0.0144(12)
0.005(2) -0.0144(12)
0.005(2) -0.0144(12)
0.005(2) -0.0144(12)
0.005(2) -0.0144(12)
0.005(2) -0.0144(12)
0.0120(19) 0.0131(11)
0.0120(19) 0.0131(11)
0.0120(19) 0.0131(11)
0.0120(19) 0.0131(11)
0.0120(19) 0.0131(11)
0.0120(19) 0.0131(11)
0.0033(2) 0.00413(17)

-0.0035(16) 0.0041(16) 0.0035(14)

-0.0063(17) 0.0048(18) 0.0038(15)
0.0007(17) 0.0045(18) -0.0020(16)
-0.0007(19) 0.007(2) -0.0002(17)

-0.010(2)

0.004(3) -0.004(2)

-0.006(2) -0.004(2) -0.010(2)
0.0005(19) 0.000(2) -0.0008(18)
0.0006(18) 0.0046(18) -0.0026(16)



C27  0.0192) 0.017(2) 0.018(2) -0.0004(17) 0.0002(17) 0.0032(16)
C28  0.0144(19) 0.019(2) 0.023(2) 0.0004(18) 0.0003(17) -0.0028(15)
C29  0.016(2) 0.023(2) 0.013(2) -0.0023(17) -0.0003(17) 0.0028(16)
€30 0.0202) 0.017(2) 0.021(2) -0.0021(17) -0.0021(18) 0.0025(16)
C31  0.0192) 0.0202) 0.025(2) 0.0029(19) -0.0030(19) -0.0027(16)
€32 0.0145(19) 0.022(2) 0.022(2) 0.0049(18) 0.0018(17) 0.0000(16)
€33 0.017(2) 0.030(2) 0.023(2) -0.003(2) 0.0015(19) 0.0023(18)

C34  0.025(2) 0.0192) 0.037(3) 0.002(2) 0.001(2) -0.0051(18)

F21  0.0351(17) 0.0370(17) 0.051(2) 0.0019(16) 0.0227(16) -0.0017(13)
F22  0.0210(15) 0.096(3) 0.0268(17) -0.0045(18) -0.0008(13) 0.0200(17)
F23  0.0402(18) 0.0402(18) 0.044(2) -0.0242(16) 0.0159(16) -0.0046(14)
F24  0.0369(13) 0.0274(12) 0.070(3) 0.007(2) 0.008(2) -0.0099(10)

F25  0.0369(13) 0.0274(12) 0.070(3) 0.007(2) 0.008(2) -0.0099(10)

F26  0.0369(13) 0.0274(12) 0.070(3) 0.007(2) 0.008(2) -0.0099(10)

F24B  0.0369(13) 0.0274(12) 0.070(3) 0.007(2) 0.008(2) -0.0099(10)
F25B  0.0369(13) 0.0274(12) 0.070(3) 0.007(2) 0.008(2) -0.0099(10)
F26B  0.0369(13) 0.0274(12) 0.070(3) 0.007(2) 0.008(2) -0.0099(10)

Bond lengths [A]

Sel -N2 = 1.788(4)

Sel -N1 = 1.790(4)
Nl -C2  =1.325(7)
N2 -Cl  =1327(6)

Cl -C6  =1.443(7)
Cl -C2  =1.449(6)
C2 -C3  =1431(7)
C3 -C4  =1.346(8)
C3 -H3  =0.9500

C4 -C5  =14337)
C4 -H4  =0.9500

5 -C6  =1.373(7)
C5 -H5  =0.9500

C6 -C7  =1.482(6)
C7 -C8  =1.396(7)
C7 -C12  =1.398(7)
C8 -C9  =1.384(7)
C8 -H8  =0.9500

C9 -C10  =1.376(8)



C9 -C13
C10 -Cl11
C10 -HI10
Cll -C12
Cll -Cl14
Cl12 -HI12
Cl13 -F3B
Cl13 -F3

Cl13 -FIB
Cl13 -F2B
Cl13 -F2

Cl13 -Fl

Cl4 -F6

Cl4 -F6B
Cl4 -F4

Cl4 -F5

Cl4 -FSB
Cl4 -F4B
Se2 -N22
Se2 - N21
N21 -C21
N22 -C22
C21 -C26
C21 -C22
C22 -C23
C23 -C24
C23 -H23
C24 -C25
C24 - H24
C25 -C26
C25 - H25
C26 - C27
C27 -C28
C27 -C32
C28 -C29
C28 - H28
C29 -C30
C29 -(C33
C30 - C31
C30 - H30

= 1.495(8)
= 1.387(8)
=0.9500
= 1.388(7)
= 1.502(8)
=0.9500
= 1.227(10)

= 1.263(11)
= 1.376(9)
= 1.380(10)

= 1.399(10)

= 1.408(11)

= 1.219(9)
= 1.227(10)

= 1.358(8)

= 1.438(9)
= 1.450(10)

1.462(12)

= 1.783(4)

= 1.797(4)

1.336(6)

= 1.332(6)

= 1.441(6)

= 1.451(6)

= 1.433(7)

= 1.354(8)

=0.9500

= 1.421(7)

=0.9500

= 1.377(7)

=0.9500

= 1.484(6)

= 1.396(6)

= 1.399(6)

= 1.385(6)

=0.9500

= 1.391(6)

= 1.496(6)

= 1.388(6)

=0.9500



C31 -C32  =1.388(6)
C31 -C34  =1.496(6)
C32 -H32  =0.9500
C33 -F23 = 1.314(6)
C33 -F22  =1.322(6)
C33 -F21 = 1.344(6)
C34 -F25 =1.237(10)
C34 -F25B = 1.240(10)
C34 -F26B = 1.362(10)
C34 -F24  =1.386(9)
C34 -F26  =1.399(11)
C34 -F24B = 1.402(11)

Angles [°]

N2 -Sel -NI = 94.30(19)
C2  -NI -Sel = 106.60(3)
Cl  -N2 -Sel = 106.60(3)
N2  -Cl -C6 = 123.70(4)
N2 -Cl -C2 = 116.204)
C6 -Cl -C2 = 120.00(4)
Nl  -C2 -C3 = 124.10(4)
NI  -C2 -Cl = 116.30(4)
c3  -C2  -Cl = 119.60(5)
c4  -C3  -C2 = 119.30(5)
C4 -C3 -H3 = 12040

C2 -C3 -H3 = 12040

C3  -C4  -C5 = 121.40(5)
C3 -C4 -H4 = 11930

C5 -C4 -H4 = 11930

C6 -C5 -C4 = 122.80(5)
C6 -C5 -H5 = 118.60

C4 -C5 -H5 = 118.60

c5  -C6 -Cl = 117.00(4)
cs  -C6  -C7T = 121.20(5)
Cl  -C6 -C7 = 121.80(4)
c8 -C7 -CI2 = 118.40(4)
c8 -C7  -C6 = 119.60(4)

Cl2 -C7 -C6 = 122.00(4)



C9
C9
C7
C10
C10
C8
C9
C9
Cll1
C10
C10
C12
Cll1
Cl1
C7
F3B
F3B
FIB
F3
F3
F2
F3B
F3
FIB
F2B
F2
F1
F6
F6
F4
F6B
F6B
F5B
F6
F6B
F4
F5
F5B
F4B
N22

-C8

-C8

-C8

-C9
-C9
-C9

-C10
-C10
-C10
-Cl11
-Cl11
-Cl11
-C12
-C12
-C12
-C13
-C13
-C13
-C13
-C13
-C13
-C13
-C13
-C13
-C13
-C13
-C13
-Cl4
-Cl4
-Cl4
-Cl14
-Cl14
-Cl14
-Cl4
-Cl14
-Cl4
-Cl4
-Cl14
-Cl14
- Se2

-C7
- H8
- H8
-C8
-CI13
-CI13
-Cl1
-H10
-H10
-CI12
-Cl4
-Cl4
-C7
~HI2
-HI12
-FIB
-F2B
-F2B
-F2
-Fl1
-Fl
-C9
-9
-C9
-C9
-9
-9
-F4
-F5
-F5
-F5B
-F4B
-F4B
-Cl1
-Cl1
-Cl1
-Cl1
-Cl1
-Cl1
-N21

= 121.00(5)
= 119.50
= 119.50
= 120.80(5)
= 120.50(5)
= 118.60(5)
= 118.50(5)
= 120.80
120.80
121.80(5)
118.90(5)
119.30(5)
= 119.50(5)
= 120.30
= 120.30
112.90(8)
113.10(8)
98.40(6)
106.90(7)
103.80(8)
96.50(8)
= 116.80(7)
= 122.90(7)
107.00(6)
106.90(6)
= 113.50(6)
= 109.60(6)
= 118.80(7)
= 105.80(6)
= 96.70(6)
110.60(8)
102.40(8)
91.60(8)
= 118.30(6)
= 125.20(7)
108.50(5)
105.60(6)
112.70(5)
108.20(6)
= 94.02(18)



C21  -N21 -Se2 = 106.80(3)
C22 -N22  -Se2 = 107.30(3)
N21  -C21 -C26 = 124.60(4)
N21  -C21 -C22 = 115.90(4)
C26 -C21 -C22 = 119.40(4)
N22  -C22 -C23 = 123.70(4)
N22  -C22 -C21 = 116.00(4)
23 -C22  -C21 = 120.30(4)
C24  -C23  -C22 = 1183005
C24 -C23 -H23 = 120.80

C22 -C23 -H23 = 120.80

€23 -C24  -C25 = 121.90(5)
C23 -C24 -H24 = 119.10

C25 -C24 -H24 = 119.10

C26 -C25 -C24 = 122.80(5)
C26 -C25 -H25 = 118.60

C24 -C25 -H25 = 118.60

€25 -C26 -C21 = 117.30(4)
C25 -C26 -C27 = 120.10(4)
C21  -C26 -C27 = 122.60(4)
C28 -C27 -C32 = 118.10(4)
C28 -C27 -C26 = 120.00(4)
32 -C27 -C26 = 121.80(4)
C29 -C28 -C27 = 121.00(4)
C29 -C28 -H28 = 119.50

C27 -C28 -H28 = 119.50

C28 -C29 -C30 = 120.70(4)
C28 -C29 -C33 = 119.60(4)
C30 -C29 -C33 = 119.60(4)
31 -C30 -C29 = 118.50(4)
C31  -C30 -H30 = 120.80

C29 -C30 -H30 = 120.80

C30 -C31 -C32 = 121.20(4)
C30 -C31 -C34 = 119.50(4)
32 -C31 -C34 = 119.30(4)
C31  -C32 -C27 = 120.50(4)
C31 -C32 -H32 = 119.80

C27 -C32 -H32 = 119.80

F23  -C33 -F22 = 107.40(4)
F23  -C33  -F21 = 106.40(4)



F22
F23
F22
F21
F25B
F25
F25
F24
F25B
F26B
F25
F25B
F26B
F24
F26
F24B

-C33
-C33
-C33
-C33
-C34
-C34
-C34
-C34
-C34
-C34
-C34
-C34
-C34
-C34
-C34
-C34

-F21
-C29

- C29
-C29

- F26B
-F24

- F26

- F26

- F24B
- F24B
- C31
-C31
- C31
-C31

- C31

- C31

Torsion angles [°]

N2
N1
Sel
Sel
Sel
Sel
N2
C6
N2
C6
N1
Cl
C2
C3
C4
C4
N2
C2
N2
C2

- Sel
- Sel
-N2
-N2
- N1
- N1
-Cl1
-Cl1
-Cl1
-Cl1
-C2
-C2
-C3
-C4
-C5
-C5
-Cl1
-Cl1
-Cl1
-Cl1

- N1
-N2
-Cl1
-Cl
-C2
-C2
-C2
-C2
-C2
-C2
-C3
-C3
-C4
-C5
-C6
-C6
-C6
-C6
-C6
-C6

= 106.00(4)

113.10(4)
111.80(4)
111.60(4)
= 108.70(6)
110.60(6)
107.60(6)
98.90(6)
108.90(7)
100.70(6)
= 117.80(6)
117.20(5)
109.40(5)
= 111.10(5)
= 109.10(5)
= 110.70(5)

-C2
-Cl1
-C6
-C2
-C3
-Cl1
- N1
-N1
-C3
-C3
-C4
-C4
-C5
-C6
-Cl1
-C7
-C5
-C5
-C7
-C7

= -1.00(4)
= 0.90(4)
=-179.70(4)
-0.50(5)
-178.90(4)
0.90(6)
-0.20(7)
178.90(5)
179.50(5)
-1.30(7)
~180.00(6)
0.30(8)
0.70(9)
-0.60(10)
-0.40(8)
178.10(5)
= -179.60(5)
= 1.30(7)
= 1.90(8)
=-177.20(5)



c5  -C6 -C7 -C8 = -4520(8)
Ccl -C6 -C7 -C8 = 133.20(5)
c5  -C6 -C7 -Cl2 = 135.80(6)
Cl -C6 -C7 -Cl2 = -45.70(8)
Cl2 -C7 -C8 -C9 = -0.50(8)
c6 -C7 -C8 -C9 =-179.50(5)
c7 -C8 -C9 -Cl0 = -0.70(9)
c7 -C8 -C9 -CI3 = 175.80(5)

¢ -C9 -C10 -C11 = 1.1009)

CI3 -C9 -Cl0 -Cll =-175.40(5)
c9 -CI0 -Cll -Cl2 = -0.3009)
c9 -CI0 -Cll -Cl4 =-179.10(5)
Cl0 -CIl -Cl2 -C7 = -1.00(8)
Cl4 -CIl -Cl2 -C7 = 177.90(5)
c8 -C7 -Cl2 -Cll = 130(8)
C6 -C7 -Cl2 -Cll =-179.70(5)
Cl0 -C9 -CI3 -F3B =-148.10(8)
c8 -C9 -CI3 -F3B = 353009
Cl0 -C9 -CI3 -F3 = -530(11)
c8 -C9 -CI3 -F3 = 178.10(8)
Cl0 -C9 -CI3 -FIB = 84.30(7)
c8 -C9 -CI3 -FIB = -9230(7)
Cl0 -C9 -CI3 -F2B = -20.30(9)
C8 -C9 -CI3 -F2B = 163.10(7)
Cl0 -C9 -CI3 -F2 = 125.90(7)
c8 -C9 -CI3 -F2 = -50.70(8)
Cl0 -C9 -CI3 -Fl =-127.50(8)
c8 -C9 -CI3 -F1 = 559009
Cl0 -CIl -Cl4 -F6 =-157.60(7)
Cl2 -CIl -Cl4 -F6 = 23.5009)
Cl0 -Cll -Cl4 -F6B = -1620(11)
Cl2 -Cll -Cl4 -F6B = 164.90(9)
Cl0 -CIl -Cl4 -F4 = 63.2007)
Cl2 -Cll -Cl4 -F4 =-115.70(6)
Cl0 -CIl -Cl4 -F5 = -39.50(7)
Cl2 -Cll -Cl4 -F5 = 141.60(6)

Cl0 -CIl -Cl4 -F5B = 123.50(7)
Cl2 -Cll -Cl4 -F5B -55.40(8)
Cl0 -CIl -Cl4 -F4B =-136.80(8)
Cl2 -Cll -Cl4 -F4B 44.30(9)



N22 -Se2 -N21I -C21 = 0.603)

N21  -Se2 -N22 -C22 = 0.30(4)
Se2 -N21 -C21 -C26 =-178.00(4)
Se2 -N21 -C21 -C22 = -1.20(5)
Se2 -N22 -C22 -C23 = 178.50(4)
Se2 -N22 -C22 -C21 = -1.00(5)
N21  -C21 -C22 -N22 = 1.60(7)
€26 -C21 -C22 -N22 = 178.50(4)
N21  -C21 -C22 -C23 =-177.90(5)
C26 -C21 -C22 -C23 = -1.00(7)
N22  -C22 -C23 -C24  =-176.90(5)
C21 -C22 -C23 -C24 = 2.60(8)
C22 -C23 -C24 -C25 = -1.60(8)
C23 -C24 -C25 -C26 = -1.10(8)
C24  -C25 -C26 -C21 = 2.60(7)
C24  -C25 -C26 -C27 =-177.40(5)
N21  -C21 -C26 -C25 = 175.10(5)
C22 -C21 -C26 -C25 = -1.50(7)
N21  -C21 -C26 -C27 = -4.90(7)

C22  -C21 -C26 -C27 = 178.40(4)
C25 -C26 -C27 -C28 = -43.50(7)
C21  -C26 -C27 -C28 = 136.60(5)
C25 -C26 -C27 -C32 = 133.10(5)

Cc21 -C26 -C27 -C32 = -46.90(7)
Cc32 -C27 -C28 -C29 = 0.50(7)
c26 -C27 -C28 -C29 = 177.20(4)
c27  -C28 -C29 -C30 = 0.00(7)
c27  -C28 -C29 -C33 =-178.50(4)
c28  -C29 -C30 -C31 = -1.20(7)
C33 -C29 -C30 -C31 = 177.30(4)
c29 -C30 -C31 -C32 = 1.90(7)
c29 -C30 -C31 -C34 =-176.90(4)
C30 -C31 -C32 -C27 = -140(7)
C34 -C31 -C32 -C27 = 177.40(4)
c28 -C27 -C32 -C31 = 0.20(7)
c26 -C27 -C32 -C31 =-176.50(4)
c28  -C29 -C33 -F23 =-156.40(4)
C30 -C29 -C33 -F23 = 25.10(6)
c28 -C29 -C33 -F22 = 82.20(6)

C30 -C29 -C33 -F22 = -96.40(5)



28 -C29 -C33 -F21 = -36.40(6)
C30 -C29 -C33 -F21 = 145.10(4)
C30 -C31 -C34 -F25 = 12.1009)
32 -C31 -C34 -F25 =-166.80(7)

C30 -C31 -C34 -F25B =-140.10(7)

C32 -C31 -C34 -F25B = 41.0009)
C30 -C31 -C34 -F26B = 95.50(6)
C32 -C31 -C34 -F26B = -83.30(6)
C30 -C31 -C34 -F24 = 141.10(5)
C32 -C31 -C34 -F24 = -37.80(7)

C30 -C31 -C34 -F26 =-111.00(6)
32 -C31 -C34 -F26 = 70.20(7)

C30 -C31 -C34 -F24B = -14.50(8)
C32 -C31 -C34 -F24B = 166.60(6)
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7. Copy of '"H and >’NMR charts of new compounds




T
8 88
® Sa
T T T T T T T T T T T T T T T T T T T T T
0.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 ?15( ) 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
PPmM)
jsoule II-P566-F.20.fid —
23 R 8893 Sr g
88 T 838 8§82 ¢
Il SN
N\S,N
|
T T T T T T T T T T T T T T T T T T T T
200 190 180 70 160 150 140 130 10 40 100 9O & 70 60 50 40 P 20 0
PPM)

jsoule 11-P566.10.fid —



6E8

NO,

wmovN

Feoe
Fooz

0.5

4.0 35 3.0 25 2.0

55 5.0 45
1 (ppm)

6.0

6.5

8.0 75 7.0

8.5

9.0

9.5

jsoule 11-P602.30.fid

leTeL—
1882l —
L9821
reri~
Bdﬂ“
v0ZEL

LoevL—
09'LrL—

6751 —
LG'6GL—

NO,

T
200

T T
110 100

T
120

T
190

1 (ppm)

jsoule 11-P602.50.fid



vLoL—

CHO

Fooz

[4:x4
8L

WOO._\

3.0 25 2.0 15 1.0 0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35
1 (ppm)

10.5

11.0

jsoule 11-P606.10.fid

oLl —

L¥'8ZL
0S mN_\V

68'6CL
V6 mm_\\
B60°EEL
L6’ mm_\\

STerL—

ELESL—
886Gl —

L8'16L—

CHO

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
1 (ppm)

T
200

10

jsoule 1I-P606.2 fid



oglL—

L0¢
60 mV
Le-7
eLe

oL
€LL
vLL
SLL
L
LL
8L L
6L nV
s0'8
S0'8
108
L08
108
1453
one

—_—

=667

o002

Fooz

Fe2
00T

0.5

6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15

6.5

9.5 9.0 8.5 8.0 75 7.0

10.0

1 (ppm)

iidris tt 02 £1.10.fid

leg—

S6LE—

evizL—
[24:14%
6C mm_.v
[24 mw_\\-
€9'6CL
GEEEL
mQ.wm_\\

99'LYL—

€2°e5L—
96'6GL—

Ly'00C—

40

T
110 100

1 (ppm)

T
120

iidris TT-02.10.fid



20T
W 00l
96'0
0l
681
861
16

35 3.0 25 2.0 15 1.0 0.5
iidris tt 03 f1.5.10.fid

4.0

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45
1 (ppm)

10.0

va:i.\\\

veesl—
65°65L—

9z'96L—

60 50 40 30 20
iidris tt 03 f1 ¢s.10.fid

70

150 140 130 120 110 100 90 80
1 (ppm)

160

200 190 180 170

210




0S'L
0S'L

SL
L9°L
89°L
69'L
8L
88'L
68'L
68
008
L0'8
208
€08

Cl

_— 0@
- 0 @@

H/moN
B 61
€07

H\oov

0.5

3.0 25 20 15 1.0

35

4.0

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5
1 (ppm)

10.0

iidris P607.10.fid

L6'0ZL—

s9eL
18 wSV
1s6eL—
0g0eL"
0E'EEL—7

29 wmf\
LLGEL

8TeSL—
986Gl —

Cl

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
1 (ppm)

T
200

10

iidris P-607.11.fid



wi—

8G'L
69°L

09'L
69°L
ONNW
WL
88'L
68'L
06'L
L6,

66'L
008
L0'8
208

tBu

Fere

Roet
Bzl
el
3001

0.5

3.0 25 2.0 15 1.0

35

4.0

9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5
1 (ppm)

9.5

10.0

iidris tt 01.10.fid

vele—
Lve—

LzozL—

2952~
[P
06'82L—
89621
LrvEL

eSveL

6vlSL—
29°€SL—
29'65L—

tBu

190 180 170 160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

iidris TT-01.10.fid



11

S9°Lq
5924
294
19
692
69
€047
£

SL LA
SLLA
LLLA

0’8}
1z'8

om.w;

1193
80€

ol
F €0l
oo

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5

10.0

25

1 (ppm)

jsoule 11-P605.20.fid

€6CLL—

£L8L~_

18’1zl
IS

EV'6TL
8v'6cL
ZLLEL
00zl

v8TEL—
nﬂ.mmf\

9F'8EL—

9676l —
08'65L—

CN

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200

1 (ppm)

jsoule 1I-P605.50.fid



13

00T
e

601
Fole

=001

3.0 25 2.0 15 1.0 0.5 0.0

35

5.0 4.5 40

55
1 (ppm)

6.0

6.5

10.5  10.0 9.5 9.0 85 8.0 75 7.0

1.0

1.5

iidris P620.10.fid

96l —
80'E€ZL~7
m:ww_\\
0€'8lL—
8¥'6CL
€9'62L
€8 f.m_-w
SGL'GEL
£8'8EL—

SS8vL—

L6°25L—
25'65L—

NO,

190 180 170 160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

iidris P620.11.fid



14

g
144 NAA
st'zq
oL
oL
v
Lyl
v
6t'L
152
oL'L
LA
L2

UL
L L~
eL L

e

Cl

N

Feoz

Fvel
¥ 001
F 001
Fvol

3.5 3.0 25 2.0 15

4.0

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45
1 (ppm)

2.5

jsoule I1-R569-F2P2.10.fid

N

ov'LzL
S6'£2L
el
0€'6ZL

LS62L-7
om.mw_\w
So'eeL

Nm.Vm_\\
z0'6EL—

BLESL—
€9'6GL—

Cl

40

T T T T T T T T T
180 170 160 150 140 130 120 10 100 90
1 (ppm)

T
190

jsoule 11-P604.10.fid



15

st
85
65
09°L
L9z
19/
vL NAA
s
o'
oL
L0
8Ly
8L
8.4
8LL ﬁ
6L

A\
08'L—

L8, w
1827
28 ﬁ
€82

€82
8L
88/
88/
88/}
88
06'L
06
06L
062
€L'g

SL'8
SsL'8

NC

80l
8¢
Fse0
=101

00l

4.0 35 3.0 25 2.0 15

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45
1 (ppm)

10.5

jsoule 11-P608.30.fid

€9ZLL—

vZ8lL—
£8TTL—
v9'8ZL

%4 mwr/
06621~

B60LEL—
9€ ,.w_.\

89 Nm_\\
99'eel

LeovL—

9z esL—
LesL—

40

T
90

T
100
1 (ppm)

110

jsoule 1I-P608.20.fid



16

OHC

9L
€9°L
€9°L
9L
99°L
9L
vLL
SLL
SLL
oL'L
oL
L
8LL
8LL
8
zu'8
w18
SL'g
olL's
L8

18'6
186

N\

f

>

80°€
ozz

wm_\N

Foot

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5
1 (ppm)

10.5

iidris P-682.30.fid

8L1Zl—

zg wﬁ\/

L8 oﬂ.\

orbSl~
eLYSL

og'L6L—

OHC

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

210

iidris P-682.11.fid



17

L09—

669~
0L
8T'L
ev'L
gL
St
St'L
8L
8v'L
S9'L
S9'L
99
89'L
86
86
00’8
008

/J J HT 607

Foot

Fssu
Feoz

Fs60

—

0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15

10.5

1 (ppm)

iidris P-672.10.fid

zeoL—

29801~
vLe0L—

woe””
[
8LLZL~_
€962l
L8181~
BLvEL~

06'LyL—

8v'esL—
09'65L—

50

T T
100 90
1 (ppm)

110

T
190

T
200

iidris P-672.11.fid



18

ss'L
95,
95°L
st
st
LSL
€Lt
SLL
sCL
e
€8
V8L
S8'L
S8’
6L
€62
V6L
96
86'L
86'L
662
66
008
1081
£0'8
5081
50'8
908+
90'8
208

208~

608

or'8
mwwv
'8

0.5

1.0

10.0 95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0
1 (ppm)

10.5

1.0

iidris P-610.20.fid

09'0ZL—
9€'9ZL
LgozL
V69Tl —%
89°/2L
v0'8ZL
14%:14%
[Sok:14%
S9'8CL
L9°62L
BL'EEL
SPEEL
vSveL
LLYEL

89°€GL—
£9'G5L—

T
200

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90

T
190

10

1 (ppm)

iidris P-610.11.fid



19

90—

SE'Lq
182
e
66
6€L
v
oL
oL
19

€9 L
LL LA
L1
SLL]
vy
8L
6LLY
6Lt
8L
682
161
208
208

®
R
N
)

N T mr—

70’8
0’84
oL

Faz

vol
[
0L
H\ 8Ll
901
E /0L
o6l
Niot
Root

0.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 1.5 1.0

10.0

).5

1 (ppm)

iidris P-636.30.fid

60°Le—

{

86°6LL
8L0ZL
LeozL
oLszL
v6'STL
88'9CL
c0LzeL
€9°L2L—7
€L wa\
69'6ZL
E6VEL~
L8'GEL~"
8Z'LyL
V0’ NS\V

6S°EVL
ww.miw

99'€GL—
89'65L—

200 190 180 170 160 150 140 130 120 ﬂ1go ) 100 90 80 70 60 50 40 30 20 10
PpPM)

210

iidris P-636.10.fid



€827
v
S8
98/
88
66'L
208+
£0'8
508+
£0°8
918
218~
81’87
6187
6L &
0z

128
s8]
s8]
9z'8]
128

T

=

e8]
segl

86'L
8Ll
90'L
= oLl
20's
Wmo B
00'L

0.5

6.0 55 5.0 45 4.0 35 3.0 25 2.0 15
1 (ppm)

6.5

10.0 9.5 9.0 85 8.0 7.5 7.0

10.5

1.0

iidris P-665-R1.20.fid

86'021
2912l
S8vTL
00'sZL+
L0'SZL
07'SZL
St'SzL
LL'OZLA
A\
£L£TLN
v6'L2L]
oL'szL)
ST'62L
sv'ezLd
7L 0EL
26'0eL4
zv'ieL]
05’16l

L

!

A

ﬁ

29Z€L
LgveL”

LB'rSL~
6LgsL~"

40

T T
100 90
1 (ppm)

110

T
190

T
200

iidris P-665-R1.10.fid



21

ovy—

289
89

v8'9
8TL
oL'L
8Lt
8LL
6LL
08¢
08
g
108
08-F

mo.m\‘
608
87’8
6v'8
0s'8
0s'8

L9'8
L9'8
€98
€98
€98

Feoe

F o

Feoz
Frou

Fes0
Fool

0.5

1.0

3.0 25 2.0

35

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0

10.0

1 (ppm)

iidris P-638.20.fid

LTES—

99°0LL—

208lL—
sg'leL—

£8'8ZL~
v96ZL—"
oLLEL""

0zeEL—

Z8'0SL—
S6°75L—
88'6GL—

vSeol—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

10

1 (ppm)

iidris P-638.31.fid



22

WNS
S0l
S0l
€01

Tmo,ﬁ
Foot

95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 15

10.0

).5

1 (ppm)

iidris P-637.20.fid

8T'6LL
LE6LL
ve6LL
LE6LL

L1021~
06721

o6zel
8E'LTL~_
SL6ZL~_

ELOEL
8L'OEL
62°0EL

20'8eEL—

1610~
eyl
£L281~
£275L—
9L'55L "

T T
100 90
1 (ppm)

110

T
190

T
200

iidris P-637.10.fid



23

€92
€9'¢
YL
S9'L
S9'L
99
n
e
8LL
604
08/
182
28
28
88'L
88/
06'L+
062
86'L
86'L
008

00—
oL'g

oL's
L8
8
e
€28

188
L8 mv.

or'6
mwmv

oL
pe6l
20l
Fe0l
F 160
ol

Fs60

Foo

3.0 25 2.0 15 1.0 0.5

3.5

40

4.5

5.0

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55
1 (ppm)

10.5

1.0

iidris P-660.10.fid

LreL—

€Lzl
&.5/
L8z~
6882l
€26l
z9'67L

Z0°0€EL
vLoEL
ELLEL
Le'oeL

29Iyl
8G°05L—
EVESL~_
19651~

T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70
1 (ppm)

T
190

iidris P-660.11.fid



25

CF;

F3C

. €T
- 66°L

oz
Ml,w xrae
- 00

0.5

1.0

3.0 25 20

35

4.0

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45
1 (ppm)

10.0

iidris P-661.10.fid

L1221
9L'GZL:
0z'seL:
LY'STL
€091

L0°9ZL
LE'8ZL~_
ezl —
L0'LEL—7
eelel ]
SSZEL

z8LEl—

9L€GL—

CF4

F3C

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

00

iidris P-661.11.fid



26

15 1.0 0.5
iidris P-622-2.10.fid

CF,
CF,4

2.0

40

iidris P-622.10.fid

60 50 40

70

5.0 45

FsC
FsC

1 (ppm)

T T T
7.0 6.5 6.0
3B583R88Y
PONTANN < &
SogdgaagNg

T

7.5
@90
835
o=
e

96'L
208 _ 81z
No.mW — Q 10

€08

B6EEGL—

0s'8 .
158" — To0v [

8.5

9.5

90 80

100
1 (ppm)

F3C CF3
170 160 150 140 130 120 110

180

190




27

org—

20t
0L
8zt
6L
6L
15
LS°L-
€5t
v
6L~
08—
8 mx
68 \
86¢

6v'8:
om.mv

CF;
CF;

=20C

F L0

WA L
ELrL
= vl
el
=-001

=661

100 95 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05
1 (ppm)

10.5

iidris P-675.10.fid

vyLoL—

S9'80L~
€L60L—

sL1zL
9g'ezl
AN
58'8zL
AN
SY'6TL,

L0°8YL~
6z8rl~"
I'ESL~.
86'65L~"

CF3

CF3
n‘

N
i

T T
110 100

T
120

10

1 (ppm)

iidris P-675.11.fid



28

CN

LS NAA

AN
—Se

M/@ON
06'L
H\omz
68l

35 3.0 25 20 15 1.0 0.5

4.0

55 5.0 45
1 (ppm)

6.0

6.5

9.5 9.0 8.5 8.0 7.5 7.0

10.0

iidris P-tt-05.10.fid

€8'LLL—

08'8lL—

0oveL—

288zl
€9 mwfv

£L5'8GL—
L6°09L—

CN

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

)0

iidris P-tt-05.20.fid



wr— -

tBu

29

15t
[0
€5
€92
95
o5
St
5t
85
85°L
652 —_
097
08L
18 B
8L
29
€8¢
£8L
8L
S8

=268

=001
g0

Fs6c

0.5

35 3.0 25 20 15

4.0

4.5

5.0
1 (ppm)

7.0 6.5 6.0 55

7.5

9.0 8.5 8.0

1.5

iidris P-683.10.fid

SeLlE—
LLve—

LELSL—

AL

tBu

J

J

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 10 100 90
1 (ppm)

T
210

iidris P-683.11.fid



30

€9/
vosw.
G9L
6L
8e'g”

CF3

CF5

o6l
=007
007

iidris P-667.20.fid

CF3

gL
g8'1zL
voceL
LeveL

vLveL
88'8¢CL
L6zl
9'6C _H
L9'LEL
06'LE _\\‘
L87CEL
S9'6EL—

6809L—

CF3

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80
1 (ppm)

T
180

iidris P-667.10.fid



1. Chen, C.-P.; Wu, P.-J,; Liou, S.-Y.; Chan, Y.-H., Ultrabright benzoselenadiazole-based
semiconducting polymer dots for specific cellular imaging. RSC Adv. 2013, 3 (38), 17507-

17514.
2. Crosby, G. A.; Demas, J. N., Measurement of photoluminescence quantum yields.
Review. J. Phys. Chem. 1971, 75 (8), 991-1024.

3. Harvey, I. W.; McFarlane, M. D.; Moody, D. J.; Smith, D. M., o-Nitroaniline derivatives.
Part 11. 4- and 7-Amino-1H-benzimidazole 3-oxides. J. Chem. Soc., Perkin Trans. 1 1988, (7),
1939-1943.

4, Zimdars, S.; Langhals, H.; Knochel, P., Functionalization of the

Benzo[c][1,2,5]thiadiazole Scaffold via Mg-, Zn- and Mn-Intermediates. Synthesis 2011, 2011
(08), 1302-1308.
5. DaSilveira Neto, B. A.; Lopes, A. S. A.; Ebeling, G.; Goncalves, R. S.; Costa, V. E. U.;
Quina, F. H.; Dupont, J., Photophysical and electrochemical properties of m-extended
molecular 2,1,3-benzothiadiazoles. Tetrahedron 2005, 61 (46), 10975-10982.



