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2. Experimental Section

General

All melting points were uncorrected. Solvents were dried by standard procedures. All the
experiments carried out under the nitrogen atmosphere unless otherwise stated. The progression
of all the reaction was monitored by TLC using hexanes/ethyl acetate mixture. Column
chromatography was carried out on Silica gel (230-400 mesh, Merck) by increasing polarity. *H,
13C and DEPT 135 spectra were recorded in CDClsusing TMS as an internal standard on Bruker
300 MHz spectrometer at room temperature. Chemical shift values were quoted in parts per
million (ppm) and coupling constants were quoted in hertz (Hz). HRMS were recorded on Xevo
G2S QTof (ESI) instruments. UV/Vis spectra were recorded on an Agilent 8453 UV/Vis
spectrometer. Hitachi F-700 fluorescence spectrophotometer was used for fluorescence spectra
measurements. The required cyclopentadienones l1a-it? were prepared adopting the established
procedure via condensation of benzil, 4,4’-dimethoxybenzil and acenaphthoquinone with
substituted acetone. The dienophiles, benzo[b]thiophene dioxides 2a-e, 5 and 10 were prepared
as per the published procedures.!

1,2,3,4-Tetraphenyldibenzo[b,d]thiophene 3a

L,

3a

To a solution of cyclopentadienone la (0.23 g, 0.59 mmol) in xylenes (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 16 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded dibenzothiophene 3a (0.21 g, 71%) as a colorless solid. Rf = 0.30 (eluent: 100%
hexane); mp 235-237 °C; 'H-NMR (300 MHz, CDCls): § 7.71 (d, J = 7.8 Hz, 1H, ArH), 7.35-
7.20 (m, 11H, ArH), 7.02-6.96 (m, 1H, ArH), 6.87-6.81 (m, 10H, ArH), 6.63 (d, J = 9.0 Hz, 1H,
ArH) ppm; 3C-NMR (75 MHz, CDCls): § 140.6, 140.2, 140.0, 139.9, 139.8, 139.1, 138.9, 137.4,
136.4, 135.3, 132.5, 131.6, 131.4, 130.4, 130.1, 128.2, 128.0, 127.2, 127.0, 126.7, 126.5, 125.6,
125.4, 125.2, 123.8, 122.3 ppm; DEPT-135 NMR (75 MHz, CDCl3): 4 131.6, 131.4, 130.3,
130.1, 128.2, 128.0, 127.2, 127.0, 126.7, 126.5, 125.9, 125.6, 125.4, 125.2, 123.7, 122.3 ppm;
HRMS (ESI): m/z Calcd for C3sH24S [M+H]*: 489.1677, Found 489.1678.
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1,4-Bis(4-methoxyphenyl)-2,3-diphenyldibenzo[b,d]thiophene 3b

To a solution of cyclopentadienone 1b (0.26 g, 0.59 mmol) in xylenes (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 16 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded pentaarylbenzene 3b (0.19 g, 69%) as a green solid. Rs=0.20 (eluent: 10% ethyl acetate
in hexane); mp 260-262 °C; *H-NMR (300 MHz, CDCls): § 7.76 (d, J = 7.8 Hz, 1H, ArH), 7.35-
7.27 (m, 3H, ArH), 7.17 (d, J = 8.4 Hz, 2H, ArH), 7.07 (t, J = 7.6 Hz, 1H, ArH), 6.92-6.78 (m,
15H, ArH), 3.84 (s, 3H, OCHj3), 3.81 (s, 3H, OCH3) ppm; *C-NMR (75 MHz, CDCls): § 158.74,
158.66, 141.0, 140.6, 140.1, 139.6, 139.1, 137.0, 136.7, 134.9, 132.9, 132.7, 132.4, 131.61,
131.56, 131.5, 131.4, 131.3, 126.8, 126.6, 125.9, 125.5, 125.31, 125.29, 123.8, 122.3, 113.8,
113.6, 55.2, 55.1 ppm; DEPT-135 NMR (75 MHz, CDCls): 6 131.6, 131.4, 131.3, 131.2, 126.7,
126.5, 125.5, 125.3, 125.2, 123.7, 122.2, 113.8, 113.5, 55.2, 55.1 ppm; HRMS (ESI): m/z Calcd
for CagH2s02S [M+H]": 549.1888, Found 549.1887
2,3-Bis(4-methoxyphenyl)-1,4-diphenyldibenzo[b,d]thiophene 3c

MeO. O
! T
MeO O
3c

To a solution of cyclopentadienone 1c (0.26 g, 0.58 mmol) in xylenes (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 16 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded dibenzothiophene 3c (0.21 g, 72%) as a colorless solid. Rf= 0.15 (eluent: 10% ethyl
acetate in hexane); mp 260-262 °C; H-NMR (300 MHz, CDCls): & 7.70 (d, J = 7.8 Hz, 1H,
ArH), 7.33-7.20 (m, 11H, ArH), 7.01-6.95 (m, 1H, ArH), 6.78-6.61 (m, 4H, ArH), 6.60 (d, J =
9.0 Hz, 1H, ArH), 6.45-6.42 (m, 4H, ArH), 3.61 (s, 6H, OCHs) ppm; *C-NMR (75 MHz,
CDClz): 6 157.4, 157.2, 140.5, 140.4, 140.3, 138.9, 137.7, 136.4, 135.5, 132.5, 132.4, 130.3,
130.1, 128.2, 128.0, 127.5, 127.1, 126.9, 125.8, 125.1, 123.6, 122.2, 112.4, 112.2, 54.8 (OCHs)
ppm; DEPT-135 NMR (75 MHz, CDCls): 6 132.5, 132.4, 130.3, 130.1, 128.2, 128.0, 127.1,
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126.9, 125.8, 125.1, 123.6, 122.2, 112.4, 112.2 ppm; HRMS (ESI): m/z Calcd for CzgH2502S
[M+H]": 549.1888, Found 549.1883.
1,2,3,4-Tetrakis(4-methoxyphenyl)dibenzo[b,d]thiophene 3d

To a solution of cyclopentadienone 1d (0.28 g, 0.56 mmol) in Xxylenes (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 16 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded dibenzothiophene 3d (0.17 g, 64%) as a colorless solid. Rf= 0.28 (eluent: 15% ethyl
acetate in hexane); mp 278-280 °C; *H-NMR (300 MHz, CDCls): § 7.62 (d, J = 7.8 Hz, 1H,
ArH), 7.21-7.13 (m, 3H, ArH), 7.03 (d, J = 8.7 Hz, 2H, ArH), 6.94 (t, J = 7.8 Hz, 1H, ArH),
6.77-6.62 (m, 10H, ArH), 6.39-6.35 (m, 3H, ArH), 3.73 (s, 3H, OCH?3), 3.70 (s, 3H, OCH3), 3.54
(s, 6H, OCHs) ppm; *C-NMR (75 MHz, CDCls): & 158.6, 158.5, 157.3, 157.1, 140.7, 140.4,
139.4, 139.0, 137.3, 136.6, 135.0, 132.9, 132.73, 132.68, 132.63, 132.60, 132.5, 132.4, 131.3,
131.2,125.7,125.2,123.6, 122.2,113.8, 113.6, 112.4, 112.2, 55.16 (OCH3), 55.09 (OCH3), 54.9
(OCH3) ppm; DEPT-135 NMR (75 MHz, CDCls): 8 132.5, 132.4, 131.3, 131.2, 125.7, 125.2,
123.6, 122.2, 113.8, 113.6, 112.4, 112.2, 55.2, 55.1, 55.0 ppm; HRMS (ESI): m/z Calcd for
C40H3404S[M+H]": 609.2100, Found 609.2081.
7,13-Diphenylbenzo[d]fluorantheno[8,9-b]thiophene 3e

G
Sees
s

3e

To a solution of cyclopentadienone 1g in xylenes (10 mL), benzo[b]thiophene S,S-dioxide 2a
(0.10 g, 0.60 mmol) was added and refluxed for 16 h. Subsequent removal of solvent followed
by column chromatographic purification on silica gel afforded dibenzothiophene 3e (0.22 g,
67%) as a green solid. R¢= 0.30 (eluent: 5% ethyl acetate in hexane); mp 249-251 °C; 'H-NMR
(300 MHz, CDCls): 6 7.71-7.69 (m, 8H, ArH), 7.66-7.59 (m, 5H, ArH), 7.36-7.28 (m, 2H, ArH),
7.27-7.21 (m, 1H, ArH), 7.08-7.02 (m, 1H, ArH), 6.96-6.87 (m, 2H, ArH), 6.51 (d, J = 7.2 Hz,
1H, ArH) ppm;C-NMR (75 MHz, CDCls): & 141.1, 140.6, 139.5, 138.9, 136.7, 136.6, 135.8,
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135.8, 135.2, 134.1, 133.9, 132.5, 132.1, 129.9, 129.5, 129.3, 129.2, 128.7, 128.5,127.9, 127.7,
126.6, 126.1, 125.8, 124.9, 124.1, 122.7, 122.6 ppm; DEPT-135 NMR (75 MHz, CDCl3): 3
129.9, 129.4, 129.3, 129.2, 128.7, 128.5, 127.9, 127.7, 126.6, 126.1, 125.8, 124.9, 124.1, 122.7,
122.6 ppm; HRMS (ESI): m/z Calcd for CssH20S[M+H]": 461.1364, Found 461.1358.
7,13-Bis(4-bromophenyl)benzo[d]fluoranthene[8,9-b]thiophene 3f

Br

Red
Sees
<

Br
3f

To a solution of cyclopentadienone 1g (0.30 g, 0.58 mmol) in xylenes (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 16 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded dibenzothiophene 3f (0.26 g, 70%) as a green solid. Rf=0.30 (eluent: 10% ethyl acetate
in hexane); mp 285-287 °C; *H-NMR (300 MHz, CDCls): § 7.88 (d, J = 8.4 Hz, 2H, ArH), 7.81
(d, J = 8.4 Hz, 2H, ArH), 7.77-7.72 (m, 3H, ArH), 7.63-7.56 (m, 2H, ArH), 7.50 (d, J = 8.1 Hz,
2H, ArH), 7.42-7.30 (m, 3H, ArH), 7.16-7.11 (m, 1H, ArH), & 7.00 (d, J = 7.2 Hz, 1H, ArH),
6.92 (d, J=8.1 Hz, 1H, ArH), 6.57 (d, J = 7.2 Hz, 1H, ArH) ppm; *C-NMR (75 MHz, CDCl3):
5 141.0,140.6, 138.4,137.7, 136.3, 136.2, 135.8, 135.5, 135.3, 133.9, 133.3, 132.9, 132.8, 132.4,
131.2, 131.1, 131.0, 130.0, 128.0, 127.8, 126.9, 126.4, 126.0, 124.7, 124.3, 123.1, 122.7 ppm;
DEPT-135 NMR (75 MHz, CDCls): 6 133.3, 132.8, 131.1, 127.9, 127.8, 126.9, 126.5, 126.1,
124.6, 124.3, 122.8, 122.7 ppm; HRMS (ESI):m/z Calcd for CazsH1sBr.S[M+H]": 618.9554,
Found 618.9572.

7,10-Bis(4-methoxyphenyl)-8-phenylfluoranthene 4a

OMe

J
oee
J

OMe
4a

The fluoranthene 4a (0.24 g, 77%) was prepared according to the general procedure using
cyclopentadienone 1g (0.25 g, 0.60 mmol) and benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60
mmol) as a green solid. Rf= 0.20 (eluent: 10% ethyl acetate in hexane); mp 223-226 °C; H-
NMR (300 MHz, CDCls): 4 7.66-7.59 (m, 1H, ArH), 7.53 (d, J = 8.7 Hz, 2H, ArH), 7.42 (d,J =
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8.4 Hz, 2H, ArH), 7.30-7.20 (m, 5H, ArH), 7.04-6.89 (m, 3H, ArH), 6.53 (d, J = 7.2 Hz, 1H,
ArH), 3.94 (s,3H, OCHz), 3.89 (s, 3H, OCHs) ppm;*C-NMR (75 MHz, CDCls): § 159.8, 159.7,
141.6, 140.6, 136.84, 136.76, 136.2, 136.0, 135.4, 133.9, 133.8, 132.9, 131.8, 131.7, 131.1,
130.5,130.3,127.9, 127.7,126.5, 126.0, 125.7, 124.9, 124.0, 122.70, 122.67, 122.5, 115.3,114.8,
55.5 (OCHj3), 55.4 (OCHz3) ppm; DEPT-135 NMR (75 MHz, CDCls): 6 130.5, 130.3, 127.9,
127.7, 126.5, 126.0, 125.7, 124.9, 124.0, 122.70, 122.67, 122.5, 115.3, 114.8, 55.5, 55.4 ppm;
HRMS (ESI): m/z Calcd for CzsH2602 [M+H]*: 491.2011, Found 491.2026.
7,10-Bis(3,4-dimethoxyphenyl)-8-phenylfluoranthene 4b

The fluoranthene 4b (0.26 g, 76 %) was prepared according to the general procedure using
cyclopentadienone 1h (0.30 g, 0.60 mmol) and benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60
mmol) as a green solid. Rf= 0.30 (eluent: 15% ethyl acetate in hexane); mp 178-200 °C; H-
NMR (300 MHz, CDCls): 6 7.90 (d, J = 7.8 Hz, 1H, ArH), 7.80 (d, J = 7.5Hz, 2H, ArH), 7.64
(d, J=7.5Hz, 1H, ArH), 7.56-7.47 (m, 4H, ArH), 7.45-7.37 (m, 5H, ArH), 7.31 (s, 1H, ArH),
7.25-7.22 (m, 2H, ArH), 7.10-7.07 (m, 2H, ArH), 4.06 (s, 3H, OCH3), 4.01 (s, 3H, OCHg), 3.90
(s, 3H, OCHg), 3.72 (s, 3H, OCHz3) ppm;*¥C-NMR (75 MHz, CDCls): & 150.9, 149.7, 149.5,
148.3, 139.8, 137.8, 136.2, 136.0, 135.7, 134.5, 133.5, 133.1, 131.0, 130.2, 129.9, 128.4, 127.9,
127.7, 127.65, 127.60, 124.1, 123.9, 122.8, 121.4, 119.7, 115.6, 112.9, 112.0, 103.2, 56.4
(OCHj3), 56.3 (OCHz3) ppm; DEPT-135 NMR (75 MHz, CDCls): 6 130.8, 130.0, 129.8, 128.2,
127.7, 127.5, 127.5, 127.4, 123.9, 123.8, 121.3, 119.6, 115.4, 112.7, 111.8, 102.9, 56.2, 56.1
ppm; HRMS (ESI): m/z Calcd for C3sHz004 [M+H]": 551.2222, Found 551.2236.
2,2’-(8-Phenylfluorathene-7,10-diyl)dithiophene 4c

s/
78
— 4c
The fluoranthene 4c (0.21 g, 67%) was prepared according to the general procedure using
cyclopentadienone 1i (0.22 g, 0.60 mmol) and benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60

mmol) as a green solid. Rf= 0.25 (eluent: 15% ethyl acetate in hexane); mp 243-245 °C; H-
NMR (300 MHz, CDCls): 6 7.73-7.69 (m, 2H, ArH), 7.47-7.42 (m, 2H, ArH), 7.39-7.37 (m, 1H,
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ArH), 7.35-7.31 (m, 4H, ArH), 7.28-7.25 (m, 2H, ArH), 7.18-7.16 (m, 4H, ArH), 7.05-7.02 (m,
2H, ArH), 6.79 (d, J = 7.2 Hz, 1H, ArH) ppm;*3C-NMR (75 MHz, CDCls): § 142.23, 141.25,
140.5, 140.2, 139.6, 136.9, 135.9, 135.4, 133.0, 131.9, 129.7, 129.1, 128.2, 127.8, 127.6, 127.3,
127.12, 127.08, 127.05, 126.9, 126.8, 126.4, 125.9, 123.5, 123.1 ppm; DEPT-135 NMR (75
MHz, CDClz): 6 130.9, 128.5, 127.2, 126.8, 126.60, 126.58, 126.3, 126.1, 126.1, 126.0, 125.9,
125.8,125.4,124.9,122.5, 122.1 ppm; HRMS (ESI): m/z Calcd for C3oH18S2 [M+H]*: 443.0928,
Found 443.0928.

Control Experiments:

1,2,3,4-Tetraphenyl-4a,9b-dihydrodibenzo[b,d]thiophene S,S-dioxide 5a

Ph Ph
Ph 2a Ph H O
Xylenes
0O— Ph C s
Ph reflux, 8 h o H(’)’\\O
1a Ph 5a

To a stirred solution of cyclopentadienone l1a (0.23 g, 0.59 mmol) in dry xylenes (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and then the reaction mixture
was refluxed for 8 h. The subsequent removal of solvent followed by column chromatographic
purification on silica gel gave dihydrodibenzothiophene S,S-dioxide 5a (0.24 g, 75%) as a
colorless solid. Rf=0.20 (eluent: 10 % ethyl acetate in hexane); mp 165-167 °C; *H-NMR (300
MHz, CDCl3):6 7.82 (d, J = 7.5 Hz, 1H, ArH), 7.40 (d, J = 7.5 Hz, 2H, ArH), 7.32 (t, J = 7.8 Hz,
1H, ArH), 7.18-7.08 (m, 4H, ArH), 6.97-6.96 (m, 3H, ArH), 6.90-6.86 (m, 5H, ArH), 6.73-6.61
(m, 8H, ArH), 5.01 (d, J = 8.7 Hz, 1H, CH), 4.67 (d, J = 8.7 Hz, 1H, CH) ppm; *C-NMR (75
MHz, CDClz): ¢ 143.4, 140.1, 139.2, 139.0, 138.7, 138.5, 138.1, 132.9, 132.0, 131.0, 130.5,
129.8, 129.6, 129.3, 128.4, 128.0, 127.6, 127.1, 126.9, 126.7, 126.5, 126.2, 125.6, 125.3, 121.5,
121.5, 69.2, 45.0 ppm; DEPT 135-NMR (75 MHz, CDCls): 6 132.0, 131.0, 130.4, 129.8, 129.5,
129.2, 128.4, 127.9, 127.5, 127.1, 126.8, 126.7, 126.5, 126.2, 125.5, 121.4, 69.1, 44.9 ppm,;
HRMS (ESI): m/z calcd for C3gH2602S [M+H]+: 523.1732, Found: 523.1726
1,4-Bis(4-methoxyphenyl)-2,3-diphenyl-4a,9b-dihydrodibenzo[b,d]thiophene S,S-dioxide
5b

Ph 2a Ph

C Xylenes
o — 5
reflux, 8h Ph




To a stirred solution of cyclopentadienone 1b (0.26 g, 0.58 mmol) in dry xylenes (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and then the reaction mixture
was refluxed for 8 h. The subsequent removal of solvent followed by column chromatographic
purification on silica gel gave dihydrodibenzothiophene S,S-dioxide 5b (0.21 g, 69 %)as a
colorless solid. Rf=0.20 (eluent: 10 % ethyl acetate in hexane); mp 146-148 °C; *H-NMR (300
MHz, CDCI3): 6 7.81 (d, J=7.5Hz, 1H, ArH), 7.30 (m, 3H, ArH), 7.33 (t, J = 7.8 Hz, 1H, ArH),
6.91-6.86 (m, 5H, ArH), 6.74-6.65 (m, 8H, ArH), 6.57 (d, J = 8.7 Hz, 2H, CH), 6.50 (d, J =9.0
Hz, 2H, CH),4.97 (d, J = 8.7 Hz, 1H, CH), 4.66 (d, J = 8.7 Hz, 1H, CH), 3.71 (s, 3H, OCHj3),
3.64 (s, 3H, OCHs) ppm; *C-NMR (75 MHz, CDCls): § 158.4, 158.2, 142.7, 139.6, 139.1, 138.8,
138.6, 138.5, 132.4, 132.2, 132.0, 131.3, 131.14, 131.06, 130.5, 130.4, 129.7, 128.3, 127.2,
126.7, 126.1, 125.4, 124.6, 121.4, 113.5, 113.2, 69.4, 55.10 (OCHj3), 55.05 (OCHs3), 45.0 ppm;
DEPT 135-NMR (75 MHz, CDCls): ¢ 132.0, 131.1, 131.0, 130.4, 130.3, 129.7, 128.3, 127.1,
126.6, 126.0, 125.3, 121.4, 113.4, 113.1, 69.3, 55.10, 55.05, 44.9 ppm; HRMS (ESI): m/z calcd
for CagH3004S [M+H]+: 583.1865, Found: 583.1861.

Thermolysis of dihydrodibenzothiophene 5a in p-xylene

Ph H Ph CHO
O p-Xylene  Ph O
- . +
Ph O
H. \\0 reﬂUX, 8h Ph S

CH
5a Ph 3

3a

A solution of dihydrodibenzothiophene 5a (0.1 g, 0.19 mmol) in p-xylene (10 mL) was refluxed
for 8 h. The subsequent removal of solvent gave crude product. The crude product was analyzed
by *H, *C NMR and mass spectra.
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NAME PM-A;C-Ph

PROCNO 1
Date_ 20191126
Time 1240
INSTRUI |

PROBHD 5 mm DUL 13C-1
PULPROG

Ph
Ph H Ph £HO ™ 65536
O p-Xylene Ph O §vzm' “cocu
_— |O + DS 2
P Ph Hc’)’s‘\o reflux, 8 h Ph S EibRes s‘gm1n&ﬁz
Ph CH, -
5a 3a

AQ

RG 718

ow 81.000 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000

TDO L

======== CHANNEL f1
1H

Nuc1
PL- 1.00 dB
PLIW 13.28156662 W
SFO1 300.1318534 MHz
(CHO) .
SF 300.1300476 MHz
EM
ssB 0
-] 0.300 Hz
PC 1.00

T T T T T T T T T T

12 11 10 9 6 5 4

8 7 3
) lH
g EhEREEEE  EHIQ  [EEEE
o e T A T R P 1 ololal o olvlalasle

!H-NMR (300 MHz, CDCls) spectrum of crude product

L4~ 2~3
Ra=sag

—39.01
21
20.
20.
20.
19,

P epesue

NAME PM-AC-Ph
E. 2

XPNO
PROCNO 1

Date_ 20191128
Time 17.28
INSTRUM 5
PROBHD_§ mm DUL 13C-1
PULPROG " 29pg30
™ 65531

DS 4

SWH 17985.611 Hz
IDRES 0.274439 Hz

AQ 1.8219508 sec

Ph
CHO
LN\ : o B Foue
[ + o1 2.00000000 sec
D11 0.03000000
Ph ,,S\\ reflux, 8 h O s Too -t
ph Mo © Ph S p—
Ph CH, NUC1 13C
s 3 T
PLIW  31.39858055 W
SFO1 754752953 MHz
s=s===== CHANNEL 12
CPDPRG2  waltz16
NUC2 1H
PCPD2 80.00 usec
-1.00 68
PL12 5.48 4B
(CH) 85 o222
3 PLISW 028500207 W
(CHO) - SFO2  300.1312008 MHz
st 32768
SF 75.4677430 MHz
wow EM

ss8 0
| L8 1.00 Hz
GB o
PC 140
e — im"',‘tﬁ.“ﬂwh‘m

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1'0 Ql)ppn‘|

13C-NMR (75 MHz, CDCls3) spectrum of crude product
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DRAKM
PM-A-PH-C 11 (0.421) AM2 (Ar,20000.0,556.28,0.00,LS 10)

1: TOF MS ES+
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HRMS spectrum of crude product

Thermolysis of dihydrodibenzothiophene 5b in p-xylene

OMe

®
Ph O O N [:
Ph S

g 3b

OMe

CH,

A solution of dihydrodibenzothiophene 5b (0.1 g, 0.17 mmol) in p-xylene (10 mL) was refluxed

for 8 h. The subsequent removal of solvent gave crude product. Then, the crude product was
analyzed by 'H, *3C NMR and mass spectra.
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Mass spectrum of crude product

Thermolysis of dihydrodibenzothiophene 5a in the presence of diphenylmethane

Ph
Doy \ i
. Ph
o Diphenylmethane O +
Ph S
| H(')’\\O heat, 12 h Ph S
Ph
5a 3a

A stirred suspension of dihydrodibenzothiophene 5a (0.1 g, 0.19 mmol) in diphenylmethane (2
mL) was heated at 130 °C for 12 h. The subsequent removal of unreacted diphenylmethane
followed column chromatography (silica gel; EA/hexane, 9:1) gave a mixture dibenzothiophene

and benzophenone as a colorless solid. The product mixture was analyzed by *H and *3C NMR.
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Thermolysis of dihydrodibenzothiophene 5a in the presence of fluorene

Ph
uorene,
Ph
o chlorobenzene O + ’
_—
Ph S heat, 12 h
pn H3 © Ph S
Ph
5a 3a

A stirred solution of dihydrodibenzothiophene 5a (0.1 g, 0.19 mmol) and fluorene (0.1 g, 0.23

mmol) in chlorobenzene (2 mL) was refluxed for 12 h. The subsequent removal of solvent

followed by column chromatography (silica gel;

EA/hexane, 9:1) gave a mixture of

dibenzothiophene and fluorenone as a colorless solid. The product was analyzed by *H and **C

NMR.
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'H-NMR (300 MHz, CDCls) spectrum of crude product
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1BC-NMR (75 MHz, CDCls3) spectrum of crude product

1,2,3,4-Tetraphenyldibenzo[b,d]thiophene S,S-dioxide 3a*"

Ph
2a Ph

Ph Ph
DMF/Cs,CO5 O

o
s\

110°c,16h Ph 5o
Ph
Ph

1a 3all

Ph

To a stirred solution of cyclopentadienone 1a (0.23 g, 0.59 mmol), benzo[b]thiophene S,S-
dioxide 2a (0.10 g, 0.60 mmol) in DMF (15 mL), Cs2CO3(0.39 g, 1.19 mmol) was added. It was
then heated at 110 "C for ~16 h. After completion of reaction (monitored by TLC), it was poured
into crushed ice (10 g) and stirred for 10 min. The reaction mixture was then extracted with ethyl
acetate (2 x 15 mL) and dried (Na2SOs). Subsequent removal of solvent followed by
chromatographic purification on silica gel gave tetraphenyldibenzothiophene S,S-dioxide
3a"'(0.20 g, 66%) as a colorless solid. R¢= 0.35 (eluent: 5% ethyl acetate in hexane); mp >300
°C; 'H-NMR (300 MHz, CDCl3): § 7.70 (d, J = 7.5 Hz, 1H, ArH), 7.36-7.31 (m, 3H, ArH), 7.28-
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7.21 (m, 7H, ArH), 7.18-7.12 (m, 3H, ArH), 6.87-6.85 (m, 6H, ArH), 6.81-6.77 (m, 3H, ArH)
6.29-6.26 (m, 1H, ArH) ppm; 3C-NMR (75 MHz, CDCls): & 147.6, 144.2, 139.2, 138.6,
138.4,138.4,138.1, 137.8, 135.9, 134.3, 133.0, 131.4, 130.93, 130.88, 130.6, 129.9, 129.5, 128.8,
128.7,127.9, 127.8, 127.3, 126.94, 126.88, 126.23, 126.17, 125.2, 121.7 ppm; DEPT-135 NMR
(75 MHz, CDCl3): 6 132.9, 130.9, 130.8, 130.5, 129.9, 128.6, 127.9, 127.7, 127.2, 126.9, 126.8,
126.2, 126.1, 125.1, 121.6 ppm; HRMS (ESI): m/z Calcd for CasH2402S [M+H]*: 521.1575,
Found 521.1582.

1,4-Bis(4-methoxyphenyl)-2,3-diphenyldibenzo[b,d]thiophene S,S-dioxide 3b"

To a stirred solution of cyclopentadienone 1b (0.25 g, 0.60 mmol), benzo[b]thiophene S,S-
dioxide 2a (0.10 g, 0.60 mmol) in DMF (15 mL), Cs2CO3(0.39 g, 1.19 mmol) was added. It was
then heated at 110 °C for ~16 h. After completion of reaction (monitored by TLC), it was poured
into crushed ice (10 g) and stirred for 10 min. The reaction mixture was then extracted with ethyl
acetate (2 x 15 mL) and dried (Na2SO4). Removal of solvent followed by chromatographic
purification on silica gel gave dibenzothiophene S,S-dioxide 3b™ (0.23 g, 65%) as a colorless
solid. Rf= 0.25 (eluent: 10% ethyl acetate in hexane); mp 232-235 °C; *H-NMR (300 MHz,
CDClI3): 6 7.63 (d, J=7.5Hz, 1H, ArH), 7.32-7.24 (m, 1H, ArH), 7.20-7.18 (m, 3H, ArH), 7.14-
7.05 (m, 1H, ArH), 6.97 (d, J = 8.4 Hz, 2H, ArH), 6.81-6.77 (m, 5H, ArH), 6.75 (s, 1H, ArH),
6.72-6.67 (m, 7H, ArH), 6.31 (d, J =8.1 Hz, 1H, ArH), 3.71 (s, 3H, OCHz3), 3.3.67 (s, 3H, OCHa)
ppm;*C-NMR (75 MHz, CDCls): & 159.23, 159.21, 148.0, 144.5, 139.2, 138.6, 138.3, 138.1,
137.7,136.1, 133.0, 132.1, 131.6, 131.0, 130.9, 130.6, 130.5, 129.4, 129.1, 127.0, 126.9, 126.6,
126.12, 126.07, 125.2, 121.6, 114.2, 112.9, 55.2 (OCH3), 55.0 (OCHs) ppm; DEPT-135 NMR
(75 MHz, CDCls): 6 133.0, 132.0, 130.9, 130.9, 130.5, 129.3, 126.9, 126.8, 126.12, 126.07,
125.1, 121.5, 114.1, 112.9, 55.2, 55.0 ppm; HRMS (ESI): m/z Calcd for CagH2s04S [M+H]™:
581.1787, Found 581.1779.
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2,3-Bis(4-methoxyphenyl)-1,4-diphenyldibenzo[b,d]thiophene S,S-dioxide 3c"

To a stirred solution of cyclopentadienone 1c (0.25 g, 0.60 mmol), benzo[b]thiophene S,S-
dioxide 2a (0.10 g, 0.60 mmol) in DMF (15 mL), Cs2C0O3(0.39 g, 1.19 mmol) was added. It was
then heated at 110 "C for ~16 h. After completion of reaction (monitored by TLC), it was poured
into crushed ice (10 g) and stirred for 10 min. The reaction mixture was then extracted with ethyl
acetate (2 x 15 mL) and dried (Na2SOs). Subsequent removal of solvent followed by
chromatographic purification on silica gel gave dibenzothiophene S,S-dioxide 3c™ (0.20 g, 71%)
as a colorless solid. Rr= 0.30 (eluent: 10% ethyl acetate in hexane); mp 258-260 °C; 'H-NMR
(300 MHz, CDCls): & 7.61 (d, J = 7.8 Hz, 1H, ArH), 7.25-7.23 (m, 2H, ArH), 7.21-7.19 (m, 4H,
ArH), 7.18-7.15 (m, 3H, ArH), 7.09-7.06 (m, 3H, ArH), 6.63-6.58 (m, 4H, ArH), 6.37-6.34 (m,
4H, ArH), 6.16 (d, J = 8.1 Hz, 1H, ArH),3.51 (s, 6H, OCH3) ppm; *C-NMR (75 MHz, CDCls):
0 157.84, 157.78, 147.6, 144.3, 139.2, 138.8, 138.7, 138.5, 135.8, 134.6, 133.0, 132.1, 131.8,
131.6, 130.9, 130.5, 129.9, 129.4, 128.7, 128.6, 127.9, 127.8, 127.4, 125.2, 121.6, 112.7, 112.6,
55.0 (OCHa) ppm; DEPT-135 NMR (75 MHz, CDCls): 6 132.9, 132.0, 131.6, 130.8, 129.9,
129.3,128.6,127.8,127.6,127.3,125.1, 121.5,112.6, 112.5, 55.9 ppm; HRMS (ESI): m/z Calcd
for CsgH2804S [M+H]*: 581.1787, Found 581.1788.

3-Bromobenzothiophene

To a solution of benzothiophene (1 g, 7.46 mmol) in 1:2 AcOH/CHCIs (10:20 mL),
NBS (1.59 g, 8.96 mmol) was added and stirred for 24 h at rt. The reaction mixture was then
poured into cold water (100 mL), and then extracted using DCM (2 x 20 mL). The combined
organic layer was washed with brine (30 mL) and dried (Na.SO4). Removal of solvent in vacuo
followed by column chromatographic purification using hexane as the eluent gave
3-bromobenzothiophene (1.28 g, 81%) as a colorless liquid. tH-NMR (300 MHz, CDCls): § 8.08
(d, J=8.1Hz, 2H, ArH), 7.73-7.62 (m, 3H, ArH) ppm.

3-Bromobenzothiophene S, S-dioxide 2a"®

To asolution of 3-bromobenzothiophene (1 g, 4.69 mmol) in acetic acid (15 mL) was added 30%

aqueous hydrogen peroxide (5 mL) and the mixture was heated for 1 h at 100 °C. The reaction
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mixture was then poured into ice cold water and let stand overnight. The resulting solid was
filtered and dried to afford 3-bromobenzothiophene S, S-dioxide (0.98 g, 85%) as a colorless
solid; mp 181-182 °C; *H-NMR (300 MHz, CDCls): § 7.71 (d, J = 7.8 Hz, 1H, ArH), 7.66-7.60
(m, 2H, ArH), 7.55 (d, J = 7.8 Hz, 1H, ArH), 6.95 (s, 1H) ppm; *C-NMR (75 MHz, CDCls): §
137.4,133.7, 131.6, 131.3, 129.9, 129.6, 124.7, 120.8 ppm.

Diels-Alder reaction of cyclopentadienone 1a with 3-bromobenzothiophene S, S-dioxide 2a’
To a solution of cyclopentadienone la (0.23 g, 0.61 mmol) in Xxylenes (15 mL),
3-bromobenzo[b]thiophene S,S-dioxide 2a’ (0.15 g, 0.61 mmol) was added and refluxed for 24
h. Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded tetraphenyldibenzothiophene S,S-dioxide 3a™(0.16 g, 53%) as a colorless solid.

Diels-Alder reaction of cyclopentadienone 1b with 3-bromobenzothiophene S, S-dioxide 2a’
To a solution of cyclopentadienone 1b (0.27 g, 0.61 mmol) in xylenes (15 mL),
3-bromobenzo[b]thiophene S,S-dioxide 2a’ (0.15 g, 0.61 mmol) was added and refluxed for 24
h. Subsequent removal of solvent followed by column chromatographic purification on silica gel

afforded tetraphenyldibenzothiophene S,S-dioxide 3b™ (0.19 g, 55%) as a colorless solid.

Diels-Alder reaction of cyclopentadienone 1c with 3-bromobenzothiophene S, S-dioxide 2a’
To a solution of cyclopentadienone 1c (0.27 g, 0.61 mmol) in xylenes (15 mL),
3-bromobenzo[b]thiophene S,S-dioxide 2a’ (0.15 g, 0.61 mmol) was added and refluxed for 24
h. Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded tetraphenyldibenzothiophene S,S-dioxide 3c™ (0.17 g, 51%) as a colorless solid.
1,2,3,4-Tetraphenyldibenzo[b, d]thiophene S-oxide 3a'

To a solution of dibenzothiophene 3a (0.10 g, 0.20 mmol) in dry DCM (10 mL) and kept under
N2 at -10-0 °C, BF3 OEt, (0.23 mL, 1.63 mmol) was added.* The reaction mixture was then stirred
and 77% m-CPBA (0.040, 0.24 mmol) was added in 3 portions over 1.5 h at the same
temparature. The reaction was monitered by TLC, and after the disapperance of the starting

material, saturated ag. Na>COs (0.60 mL) was added to the mixture followed by solid K2COs
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(300 mg). The mixture was then filtered through a plug loaded with Na2SO4, K2COz and Na2COs.
It was then wahsed with DCM (10 mL). Subsequent removal of DCM followed by column
chromatographic purification on silica gel afforded dibenzothiophene S-oxide 3a' (60 mg, 58%)
as a colorless solid. Rf= 0.20 (eluent: 25% ethyl acetate in hexane); mp 218-220 °C; *H-NMR
(300 MHz, CDCls): & 7.82 (d, J = 7.5 Hz, 1H, ArH), 7.34-7.10 (m, 12H, ArH), 6.85-6.80 (m,
10H, ArH), 6.28 (d, J = 8.1 Hz, 1H, ArH) ppm; 3C-NMR (75 MHz, CDCls): § 146.7, 145.9,
144.1, 142.4, 138.7, 138.5, 138.2, 137.8, 136.6, 134.5, 131.8, 130.74, 130.71, 130.0, 129.9,
128.8, 128.6, 128.4, 127.7, 127.5, 127.3, 126.9, 126.7, 126.04, 125.99, 125.6 ppm; DEPT-135
NMR (75 MHz, CDCls): 6 131.8, 130.7, 130.7, 129.96, 129.89, 128.8, 128.6, 128.4, 127.6, 127.5,
127.3,126.8, 126.7, 126.04, 125.99, 125.5 ppm; HRMS (ESI): m/z Calcd for C3sH240S [M+H]*:
505.1626, Found 505.1649.

TLC picture of dibenzothiophene 3a, sulfone 3a" and sulfoxide 3a’
3a 3a’" 3a’

15% EA in Hexane
Ph Ph Ph Ph
"D D
[ LI el 70
Ph S Ph //S\\ s
Ph ph 00 Ph g
3a 3a" 32

Diels-Alder reaction of 7,9-diphenyl-8H-cyclopenta[alacenaphthylen-8-one 1le with
benzo[b]thiophene S, S-dioxide 2a in p-xylene

ao e L
' prIene O‘O O
reflux, 16 h
3e

To a solution of cyclopentadienone le (0.20 g, 0.56 mmol) in p-xylene (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 16 h. The

subsequent removal of solvent gave crude product. The crude product was analyzed by *H, 3C

NMR and mass spectra.
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13C-NMR (75 MHz, CDClIs) spectrum of crude product
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Diels-Alder reaction of 7,9-bis(4-methoxyphenyl)-8H-cyclopenta[a]acenaphthylen-8-one
1g with benzo[b]thiophene S, S-dioxide 2a in p-xylene

OMe
O CR
§°0 CHO
L, =
(T .
' p-Xylene
reflux, 16 h CH
3
19 O (Absence of p-tolualdehyde)
OMe

To a solution of cyclopentadienonela (0.25 g, 0.60 mmol)in p-xylene (10 mL),
benzo[b]thiophene S,S-dioxide2a (0.10 g, 0.60 mmol)was added and refluxed for 16 h.
Subsequent removal of solvent followed by *H, $3C NMR and mass spectra.

NAME  PM-A-ACE-ANI-CRUDE
EXPNO 10

SN\ = Proc
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Time 17.02
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PROBHD S mm DUL 13C-1
PULPROG 2
OMe OMe T 85538
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swm §172.839 Hz
CHO ;lgxss 0.094190 Hz
RG 71.8
4 ow £1.000 usec
DE .50 usec
TE 300.0 K
o1 .00000000 sec
CH, o »
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P1 13.50 usec
PL1 -1.00 a8
PLIW 1328156862
SFO1  300.1318534 MHz
s 32768
SF 300.1300230 MHz
‘wow EM
ss8 o
L8 0.30 Hz
G8 °
PC 1.00

o M .

i T T T T

T
12 11 10 9 8
-

sihids b

T T T T T 1

'H-NMR (300 MHz, CDCls) spectrum of crude product
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NAME  PM-A-ACENAP-ANI-CRUDE
EXPNO 8

PROCNO 1

Date_ 20200109

Time 8

INSTRUM |

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

soL!

NS 8000
Ds 4

SWH 17985.611 Hz

2a
O C o Q 18219508 sec
RG 5160.6
p-Xylene DwW 27.800 usec
reflux, 16 h DE 6.50 usec
300.0 K
1g Q D1 2.00000000 sec
D11 0.03000000 sec
OMe 1
CHANNEL 1
NUC1 13C
P1‘ 12.75 usec
PLIW 3.

3952846308 W
SFO1  75.4752953 MHz

7
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 1446 dB

13 16.00 dB
PL2W 13.28156662 W
PL12ZW 037778893 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

32768
SF 75.4677527 MHz
wow EM

T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDClIs) spectrum of crude product

Thermolysis of dihydrodibenzothiophene 5a in the presence of TEMPO

(e)
Ph b
O TEMPO (2 eq) Ph O 6
Hé,\\o p-Xylene s
Ph reflux, 8 h
5a Ph
3a
() CHj,

To astirred solution of dihydrodibenzothiophene 5a (0.1 g, 0.19 mmol) in dry p-xylene (10 mL),
TEMPO (60 mg, 0.38 mmol) was added at refluxed for 8 h. The subsequent removal of solvent

gave crude product. Then, the crude product was analyzed by *H, **C NMR and mass spectra.
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NAME PM-A-391-TEPO-CR
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Date_ 20200107
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T T T T 5 T T T T T T T T 1
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of [o|wo)v (=) AR TS
] I B B ] QN
1
H-NMR (300 MHz, CDCIs) spectrum of crude product
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WMo w o~ T ONNOOOT™ Ph PROC‘?"Q 11
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~S85 &3 3 I8THSEY ) L e
SEES 88 g $aE3aEe NG e
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SoL coci
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a (b) c) () g2 e
Ph oW 27.800 usec
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O D1 2.00000000 sec
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+ NUC1 13
) | 2 B, sEe
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Ak i J ‘ PRSTTTING NI X1 A .LLJJA I 7((%@) Sk Tearszess Mz
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! - T T T T T T T T T
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13C-NMR (75 MHz, CDCls) spectrum of crude product
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NAME PM-A-391-DEPT-135
EXPNO 1

PROCNO 1
Date_ 20200107
Time 10.18
INSTRUM S|
PROBHD 5§ mm DUL 13C-1
0G
T 65536
SOLVENT CcDC
NS
Ds 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1
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300.0 K
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/" /)
(a) /

1 0 d
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DEPT-135 NMR (75 MHz, CDCIs) spectrum of crude product
nten.
100 1015
" 7©V
! ° Ph
A )
' )
1] Ph s
60 CH, Ph 3a
Calcd mass [M+H]* = 262.21 Calcd mass [M+H]" = 489.1677
5 Found mass [M+H]* = 262.20 Found mass [M+H]" = 489.1692
i
Ry
M
0 1585
o 2562 i 38,15
16 : - 54530
: e wd, | ws O ws
\\\‘\\\\‘\\T\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\ ‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
B0 %00 O 000 150 L0010 200 250 200 20 3000 WO 00 IBO 400 450 400 40 S0 5B mz

Mass spectrum of reaction mixture
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Thermolysis of dihydrodibenzothiophene 5b in the presence of TEMPO

s N

TEMPO (2 eq) ; (
p Xylene Ph l O

reflux 8h

OMe

To astirred solution of dihydrodibenzothiophene 5a (0.1 g, 0.17 mmol) in dry p-xylene (10 mL),
TEMPO (54 mg, 0.34 mmol) was added at refluxed for 8 h. The subsequent removal of solvent

gave crude product. Then, the crude product was analysis by *H, 2*C NMR and mass spectra.
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'H-NMR (300 MHz, CDCls) spectrum of crude product
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DEPT-135 NMR (75 MHz, CDCIs) spectrum of crude product
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Mass spectrum of crude product

Diels-Alder reaction of 7,9-diphenyl-8H-cyclopenta[a]acenaphthylen-8-one 1le with
benzo[b]thiophene S, S-dioxide 2a in the presence of TEMPO

O O Q\/“S\Z o q
R Q‘O O+ X" CL,
‘o Q reflux, 16 h O .

To a solution of cyclopentadienone 1le (0.20 g, 0.56 mmol) in p-xylene (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol), TEMPO (75 mg, 0.15 mmol) was added
at refluxed for 16 h. The subsequent removal of solvent gave crude product. Then, the crude

product was analysis by *H, 3C NMR and mass spectra.
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H-NMR (300 MHz, CDCI5) spectrum of crude product
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13C-NMR (75 MHz, CDCls3) spectrum of crude product
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Mass spectrum of crude product

Diels-Alder reaction of 77,9-bis(4-methoxyphenyl)-8H-cyclopenta[a]acenaphthylen-8-one
1g with benzo[b]thiophene S, S-dioxide 2a in the presence of TEMPO

// o 7(}
’Q o _TEMPO (2 eq) ‘
' p-Xylene

reflux, 16 h
O 4a
CHj;

MeO

To a solution of cyclopentadienone 1g (0.25 g, 0.60 mmol) in p-xylene (10 mL),
benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.60 mmol) TEMPO (67 mg, 0.12 mmol) was added
at refluxed for 16 h. The subsequent removal of solvent gave crude product. Then, the crude

product was analysis by *H, 3C NMR and mass spectra.
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1
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A\ PULPROG 29
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O 2a 6\\0 O N SOLVENT CC
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' p-Xylene O

2
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SwH
O + 0 FIDRES  0.094190 Hz
AQ 5.3084660 sec
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a
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NuC1 1H
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SSB 0
LB 0.30 Hz
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'H-NMR (300 MHz, CDCls) spectrum of crude product
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SOLVENT coci3
379

A\
® g -
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2a (o] o N FIDRES  0.274439 Hz
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(oo mwoee, L0y »
' p-Xylene O .
D1 2.00000000 sec
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DO

reflux, 16 h H
1 g Q O 4a ==sz===== CHANNEL f{ s===ss==
NUC1 13C
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=ssssss= CHANNEL (2 ===s=zs==
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PL2W  13.28156662 w

207 W
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13C-NMR (75 MHz, CDCls3) spectrum of crude product
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Mass spectrum of crude product

General procedure for preparation of dibenzothiophenes 3g-r/fluoranthene derivatives 4d-
4q:

To a solution of cyclopentadienones (~0.5 mmol) in xylenes (10 mL), benzo[b]thiophene S,S-
dioxides (~0.5 mmol) was added and refluxed for 16 h. Removal of solvent followed by column
chromatographic purification (silica gel; EA/hexane) afforded the respective dibenzothiophenes

3g-r as well as triarylfluoranthene and pentaarylbenzene analogues 4d-g.
7,8-Dimethoxy-1,2,3,4-tetraphenyldibenzo[b,d]thiophene 3g

O OMe
O O OMe
~ L

The dibenzothiophene 3g (0.18 g, 75%) was prepared according to the general procedure using
cyclopentadienone 1a (0.17 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2a (0.10 g, 0.44

3g

mmol) as a colorless solid. R = 0.25 (eluent: 10% ethyl acetate in hexane); mp 216-218 °C;!H-
NMR (300 MHz, CDCla): § 7.28-7.23 (m, 5H, ArH), 7.20-7.18 (m, 5H, ArH), 7.07 (s, 1H, ArH),
6.81-6.78 (m, 10H, ArH), 6.07 (s, 1H, ArH), 3.82 (s, 3H, OCH3), 3.28 (s, 3H, OCHj3) ppm; *C-
NMR (75 MHz, CDClz): 5 148.7, 146.6, 140.3, 140.2, 139.9, 139.8, 138.7, 137.5,136.2, 135.2,
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133.0, 131.54, 131.49, 130.7, 130.0, 129.2, 128.3, 128.0, 127.2, 126.9, 126.7, 126.5, 125.5,
125.4, 107.1,103.8, 55.9 (OCHs), 55.2 (OCHzs) ppm; DEPT-135 NMR (75 MHz, CDClzs): &
131.5, 131.5, 130.7, 130.0, 128.3, 128.0, 127.2, 126.9, 126.7, 126.6, 125.6, 125.4, 107.1, 103.7,
55.9, 55.2 ppm; HRMS (ESI): m/z Calcd for CzgH2802S [M+H]": 549.1888, Found 549.1897.
7,8-dimethoxy-1,4-bis(4-methoxyphenyl)-2,3-diphenyldibenzo[b,d]thiophene 3h

S
LS D ome
£)

MeO

3h

The pentaarylbenzene 3h (0.18 g, 72%) was prepared according to the general procedure using
cyclopentadienone 1b (0.19 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide (0.10 g, 0.44
mmol) as a colorless solid. Rf= 0.20 (eluent: 15% ethyl acetate in hexane); mp 240-242 °C; H-
NMR (300 MHz, CDCls): & 7.25-7.23 (m, 2H, ArH), 7.19-7.14 (m, 3H, ArH), 6.88-6.84 (m,
14H, ArH), 6.16 (s, 1H, ArH), 3.89 (s, 3H, OCHz), 3.77 (s, 3H, OCH3), 3.75 (s, 3H, OCHg), 3.41
(s, 3H, OCH3) ppm; B3C-NMR (75 MHz, CDCls): & 158.50, 158.48, 148.7, 146.6, 140.6, 140.0,
139.1, 137.7, 135.7, 134.7, 133.0, 132.6, 132.3, 131.8, 131.5, 131.2, 129.4, 126.6, 125.4, 125.3,
113.7,113.4, 107.2, 103.8, 56.0 (OCHBa), 55.3 (OCH?3), 55.2 (OCHp3), 55.1 (OCH3) ppm; DEPT-
135 NMR (75 MHz, CDClz): 6 131.8, 131.5, 131.5, 131.2, 126.7, 126.6, 125.4, 125.4, 125.3,
113.7, 113.4, 107.2, 103.8, 56.0, 55.3, 55.2, 55.1 ppm; HRMS (ESI): m/z Calcd for CaoH3204S
[M+H]": 609.2100, Found 609.2115.
6,7,8,9-Tetraphenylbenzo[4',5']thieno[2',3":4,5]benzo[1,2-d][1,3]dioxole 3i

D .
0001
O S
3i

The dibenzothiophene 3i (0.19 g, 75%) was prepared according to the general procedure using
cyclopentadienone 1a (0.18 g, 0.47 mmol) and benzo[b]thiophene S,S-dioxide 2d (0.10 g, 0.47
mmol) as a colorless solid. Rf= 0.20 (eluent: 5% ethyl acetate in hexane); mp 220-222 °C; ‘H-
NMR (400 MHz, CDCls): & 7.33-7.28 (m, 5H, ArH), 7.25-7.22 (m, 4H, ArH), 7.11 (s, 1H, ArH),
6.87 (m, 11H, ArH), 5.95 (s, 1H, ArH), 5.90 (s, 2H, OCH) ppm; *C-NMR (100 MHz, CDCl3):
0 147.1,145.7,140.1, 139.8, 139.7, 138.9, 137.6, 136.6, 135.1, 134.3,132.4, 131.5, 131.4, 130.3,
130.0, 128.3, 128.1, 127.2, 127.1, 126.7, 126.5, 125.6, 125.4, 104.6, 101.7, 101.3 (OCH2) ppm;

S33



DEPT-135 NMR (100 MHz, CDCls): 6 131.5, 131.4, 130.3, 130.1, 130.0, 129.3, 128.4, 128.3,
128.0, 127.4, 127.2, 127.1, 126.6, 126.5, 125.5, 125.3, 104.6, 101.7, 101.2 ppm; HRMS (ESI):
m/z Calcd for Cs7H2402S [M+H]*: 533.1575, Found 533.1582.
6,9-Bis(4-methoxyphenyl)-7,8-diphenylbenzo[4',5']thieno[2,3":4,5]benzo[1,2-
d][1,3]dioxole 3j

OMe
O
AL
3 (T
3
OMe

The dibenzothiophene 3j (0.19 g, 70%) was prepared according to the general procedure using
cyclopentadienone 1b (0.21 g, 0.47 mmol) and benzo[b]thiophene S,S-dioxide 2d (0.10 g, 0.47
mmol) as a colorless solid. Rf= 0.25 (eluent: 10% ethyl acetate in hexane); mp 176-178 °C; H-
NMR (300 MHz, CDCls): & 7.25-7.21 (m, 2H, ArH), 7.12-7.09 (m, 3H, ArH), 6.86-6.77 (m,
14H, ArH), 6.12 (s, 1H, ArH), 5.90 (s, 2H, OCH>), 3.79 (s, 3H, OCHj3), 3.78 (s, 3H, OCHz3) ppm;
13C-NMR (75 MHz, CDCls): & 158.7, 147.2, 145.7, 140.8, 140.2, 140.1, 139.5, 137.9, 135.9,
134.8, 134.4,132.9, 132.6, 132.1, 131.6, 131.5, 131.4, 131.2, 131.6, 126.7, 126.5, 125.5, 125.3,
113.9, 113.6,104.8, 101.7, 101.3 (OCHy), 55.2 (OCHj3), 55.1 (OCH?3) ppm; DEPT-135 NMR (75
MHz, CDClz): 8 131.5, 131.4, 131.3, 131.2, 126.7, 126.5, 125.4, 125.2, 113.8, 113.5, 104.7,
101.7, 101.2, 55.1, 55.1 ppm; HRMS (ESI): m/z Calcd for C3gH3004S [M]*: 593.1787, Found
593.1798.

10,11-Dimethoxy-7,13-diphenylbenzo[d]fluorantheno[8,9-b]thiophene 3k

O OMe
o 5o
Yt

Sk

The dibenzothiophene 3k (0.17 g, 74%) was prepared according to the general procedure using
cyclopentadienone 1e (0.15 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2b (0.10 g, 0.44
mmol) as a green solid. Rf= 0.25 (eluent: 10% ethyl acetate in hexane); mp 190-192 °C; H-
NMR (300 MHz, CDCl3): 6 7.78-7.66 (m, 12H, ArH), 7.37-7.26 (m, 2H, ArH), 7.15 (s, 1H,
ArH), 6.93 (d, J = 6.9 Hz, 1H, ArH), 6.62 (d, J = 6.9 Hz, 1H, ArH), 6.39 (s, 1H, ArH), 3.90 (s,
3H, OCHa), 3.42 (s, 3H, OCH3) ppm; 3C-NMR (75 MHz, CDCls): § 148.7, 146.9, 140.8, 139.5,
138.9, 136.7, 136.0, 135.4, 134.0, 133.8, 133.2, 132.9, 132.6, 132.2, 129.9, 129.7, 129.5,129.3,
129.2, 128.6, 128.3, 127.8, 127.7, 126.3, 126.0, 122.5, 122.4, 106.7, 104.0, 56.0 (OCH3), 55.2
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(OCHs) ppm; DEPT-135 NMR (75 MHz, CDCls): 6 129.9, 129.7, 129.3, 129.2, 128.6, 128.3,
127.8,127.7, 126.3, 126.0, 122.5, 122.4, 106.7, 104.0, 56.0, 55.1 ppm; HRMS (ESI): m/z Calcd
for CasH2402S [M+H]": 521.1575, Found 521.1575.
7,13-Bis(4-bromophenyl)-10,11-dimethoxybenzo[d]fluorantheno[8,9-b]thiophene 3|

Br

O OMe
O
O‘O s

g

Br

The dibenzothiophene 3l (0.21 g, 70%) was prepared according to the general procedure using
cyclopentadienone 1f (0.22 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2b (0.10 g, 0.44
mmol) as a green solid. R= 0.26 (eluent: 10% ethyl acetate in hexane); mp >300 °C; 'H-NMR
(300 MHz, CDCls): 6 7.89 (d, J = 8.4 Hz, 2H, ArH), 7.80 (d, J = 8.1 Hz, 2H, ArH), 7.76-7.72
(m, 2H, ArH), 7.58-7.53 (m, 4H, ArH), 7.41-7.34 (m, 2H, ArH), 7.15 (s, 1H, ArH), 6.98 (d, J =
6.9 Hz, 1H, ArH), 6.73 (d, J = 6.9 Hz, 1H, ArH), 6.27 (s, 1H, ArH), 3.90 (s, 3H, OCH3), 3.50 (s,
3H, OCHs) ppm; 2*C-NMR (75 MHz, CDCls): & 148.9, 147.1, 140.6, 138.4, 137.7, 136.3, 135.6,
135.3, 133.9, 133.8, 133.2, 133.1, 132.7, 132.6, 131.6, 131.6, 131.0, 129.9, 129.1, 127.9, 127.8,
126.6,126.4,122.9, 122.6, 122.53, 122.46, 106.4,104.2, 56.1 (OCH?3), 55.1 (OCHa) ppm; DEPT-
135 NMR (75 MHz, CDCl3): 6 133.1, 132.7, 131.6, 131.0, 127.9, 127.8, 126.6, 126.4, 122.53,
122.46, 106.4, 104.1, 56.1, 55.1 ppm; HRMS (ESI): m/z Calcd for CssH22Br202S [M+H]*:
676.9786, Found 676.9763.
9,12-Dimethoxy-7,13-diphenylbenzo[d]fluorantheno[8,9-b]thiophene 3m

The dibenzothiophene 3m (0.13 g, 57%) was prepared according to the general procedure using
cyclopentadienone 1e (0.15 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2c (0.10 g, 0.44
mmol) as a green solid. Rf= 0.25 (eluent: 10 % ethyl acetate in hexane); mp 290-292 °C; ‘H-
NMR (300 MHz, CDCls): 6 7.71-7.58 (m, 7H, ArH), 7.57-7.51 (m, 5H, ArH), 7.34-7.28 (m, 1H,
ArH), 7.24-7.21 (m, 1H, ArH), 6.85-6.76 (m, 2H, ArH), 6.56 (d, J = 8.4 Hz, 1H, ArH), 6.04 (d,
J=7.2Hz, 1H, ArH), 3.92 (s, 3H, OCHs), 3.09 (s, 3H, OCH3) ppm; *C-NMR (75 MHz, CDCls):
6150.4,147.8, 144.3,138.9, 137.5, 137.1, 135.7, 135.6, 134.0, 131.8, 131.2, 129.7, 129.4, 129.3,
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128.7, 128.0, 127.9, 127.4, 126.8, 126.6, 126.4, 125.8, 123.4, 122.5, 106.7,105.8, 56.2 (OCH3),
55.2 (OCHa) ppm; DEPT-135 NMR (75 MHz, CDCls): 6 129.4, 129.3, 128.7, 127.9, 127.8,
127.4, 126.6, 126.4, 125.8, 123.4, 122.5, 106.7, 105.8, 56.2, 55.2. HRMS(ESI): m/z Calcd for
CasH2502S [M+H]": 521.1575, Found 521.1575.
7,13-Bis(4-bromophenyl)-9,12-dimethoxybenzo[d]fluorantheno[8,9-b]thiophene 3n

The fluoranthene 3n (0.10 g, 63%) was prepared according to the general procedure using
cyclopentadienone 1f (0.22 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2c (0.10 g, 0.44
mmol) as a green solid. R¢=0.30 (eluent: 10% ethyl acetate in hexane); mp201-203 °C; *H-NMR
(300 MHz, CDCls): & 7.68-7.64 (m, 2H, ArH), 7.59 (d, J = 8.4 Hz, 2H, ArH), 7.50 (d, J = 8.4
Hz, 2H, ArH), 7.40-7.31 (m, 3H, ArH), 7.29-7.24 (m, 2H, ArH), 7.16-7.12 (m, 1H, ArH), 6.72
(d, J =7.2 Hz, 1H, ArH), 6.66-6.62 (m, 2H, ArH), 6.54 (d, J = 9.3 Hz, 1H, ArH) 3.62 (s, 3H,
OCHjs), 3.42 (s, 3H, OCHz3) ppm; C-NMR (75 MHz, CDCls): § 151.9, 149.5, 138.6, 137.2,
136.7, 136.7, 135.5, 135.2, 135.1, 134.9, 134.6, 131.9, 130.7, 130.6, 130.0, 129.9, 129.3, 128.8,
126.64,126.56, 125.9,122.2,121.8,120.9, 120.3, 116.5, 112.3,110.2, 54.7 (OCHj3), 54.5 (OCHj3)
ppm; DEPT-135 NMR (75 MHz, CDCl): & 130.7, 130.6, 130.0, 129.9, 126.6, 126.6, 125.9,
122.2,121.8, 116.5, 112.2, 110.2, 54.7, 54.4 ppm; HRMS (ESI): m/z Calcd for CasH22Br202S
[M+H]": 676.9786, Found 676.9798.

7,14-Diphenylfluorantheno[8",9'":4" 5']thieno[2",3":4,5]benzo[1,2-d][1,3]dioxole 30

SSdec
AP
.

The dibenzothiophene 30 (0.19 g, 79%) was prepared according to the general procedure using
cyclopentadienone 1e (0.17 g, 0.47 mmol) and benzo[b]thiophene S,S-dioxide 2d (0.10 g, 0.47
mmol) as a green solid. R¢=0.25 (eluent: 5% ethyl acetate in hexane); mp 258-260 °C; 'H-NMR
(300 MHz, CDCls): § 7.71-7.58 (m, 12H, ArH), 7.35-7.24 (m, 2H, ArH), 7.09 (s, 1H, ArH), 6.92
(d, J=7.2 Hz, 1H, ArH), 6.49 (d, J = 7.2 Hz, 1H, ArH), 6.22 (s, 1H, ArH), 5.90 (s, 2H, OCH>)
ppm; BC-NMR (75 MHz, CDCls): § 147.0, 145.9, 140.8, 139.3, 138.8, 136.7, 135.9, 135.6,
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134.4,134.0, 133.9, 133.1, 132.4, 132.0, 130.4, 130.0, 129.8, 129.3, 129.2, 129.2, 129.1, 128.7,
128.5, 127.8, 127.6, 126.3, 126.0, 122.5, 122.4, 104.2, 101.9, 101.3 (OCH2) ppm; DEPT-135
NMR (75 MHz, CDCls): 6 130.0, 129.3, 129.2, 129.1, 128.7, 128.5, 127.8, 127.6, 126.3, 126.0,
122.6, 122.4, 104.2, 101.3 ppm; HRMS (ESI): m/z Calcd for C3sH200.S [M+H]": 505.1262,
Found 505.1263.

11-Chloro-7,13-diphenylbenzo[b]fluorantheno[8,9-d]thiophene 3p

5
20
g

3p )
To a solution of cyclopentadienone 1e (0.18 g, 0.50 mmol) in xylenes (10 mL), 5-
chlorobenzo[b]thiophene S,S-dioxide 2e (0.10 g, 0.50 mmol) was added and refluxed for 24 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel

afforded dibenzothiophene 3p (0.16 g, 63%) as a green solid. Rf= 0.20 (eluent: 2% ethyl acetate
in hexane); mp 276-278 °C; *H-NMR (300 MHz, CDCls): & 7.78-7.63 (m, 13H, ArH), 7.41-7.28
(m, 3H, ArH), 7.70 (d, J = 6.9 Hz, 1H, ArH), 6.81 (s, 1H, ArH), 6.64 (d, J = 7.2 Hz, 1H, ArH)
ppm; *C-NMR (75 MHz, CDCls): & 142.0, 139.0, 138.79, 138.76, 137.9, 136.5, 136.0, 135.9,
135.7,134.3,134.1, 132.2, 131.7, 130.2, 130.1, 130.0, 129.5, 129.3, 129.1, 128.8, 128.7, 127.9,
127.7, 126.8, 126.3, 125.9, 124.8, 123.3, 122.94, 122.89 ppm; HRMS (ESI): m/z Calcd for
CasH17 [M-H2CIS]*: 425.1325, Found 425.2155.

11-Chloro-7,13-bis(4-methoxyphenyl)benzo[b]fluorantheno[8,9-d]thiophene 3q

OMe

3 .
20
g
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OMe

To a solution of cyclopentadienone 1g (0.21 g, 0.50 mmol) in xylenes (10 mL), 5-
chlorobenzol[b]thiophene S,S-dioxide 2e (0.10 g, 0.50 mmol) was added and refluxed for 24 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded dibenzothiophene 3q (0.15 g, 59%) as a green solid. R¢= 0.15 (eluent: 5% ethyl acetate
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in hexane); mp 286-288 °C; *H-NMR (300 MHz, CDCls): § 7.78-7.72 (m, 2H, ArH), 7.66-7.61
(m, 3H, ArH), 7.52 (d, J = 8.1 Hz, 2H, ArH), 7.42-7.37 (m, 2H, ArH), 7.34-7.26 (m, 3H, ArH),
7.23-7.20 (m, 2H, ArH), 7.07 (d, J = 7.2 Hz, 1H, ArH), 6.91 (s, 1H, ArH), 6.71 (d, J = 6.9 Hz,
1H, ArH), 4.07 (s, 3H, OCHs), 4.01 (s, 3H, OCH3) ppm; *C-NMR (75 MHz, CDCls): § 160.2,
160.1, 142.6, 138.8, 138.2, 136.8, 136.5, 136.2, 136.0, 134.1, 134.0, 132.1, 131.9, 131.2, 131.0,
130.5, 130.2, 130.1, 130.0, 127.9, 127.7, 126.7, 126.2, 125.9, 124.8, 123.3, 123.9, 115.9, 115.7,
114.9, 55.7, 55.4 ppm; HRMS (ESI): m/z Calcd for Cz4H17 [M-C2HsOCIS]*: 425.1401, Found
425.2154.

11-Nitro-7,13-diphenylbenzo[b]fluorantheno[8,9-d]thiophene 3r

O -
A

3r

To a solution of cyclopentadienone 1e (0.17 g, 0.47 mmol) in xylenes (10 mL), 5-
nitrobenzo[b]thiophene S,S-dioxide 2f (0.10 g, 0.47 mmol) was added and refluxed for 24 h.
Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded dibenzothiophene 3r (0.11 g, 46%) as a yellow solid. Rf=0.20 (eluent: 5% ethyl acetate
in hexane); mp 298-300 °C; *H-NMR (300 MHz, CDCls): § 8.15-8.12 (m, 1H, ArH), 7.82-7.64
(m, 14H, ArH), 7.14-7.33 (m, 2H, ArH), 7.01 (d, J = 6.9 Hz, 1H, ArH), 6.71 (d, J = 7.2 Hz, 1H,
ArH) ppm; 33C-NMR (75 MHz, CDCls): § 147.0, 145.3, 142.0, 138.4, 138.3, 136.8, 136.7, 136.5,
136.1, 135.4, 134.6, 134.1, 132.3, 131.7, 130.5, 130.1, 129.6, 129.2, 129.1, 128.8, 128.0, 127.8,
127.2,126.6, 123.3, 122.7, 120.4, 120.1 ppm; HRMS (ESI): m/z Calcd for C3sH19NO2S [M+]":
505.1136, Found 505.1138.
7,13-Bis(4-methoxyphenyl)-11-nitrobenzo[b]fluorantheno[8,9-d]thiophene 3s

OMe

A
0
g

3s
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To a solution of cyclopentadienone 1g (0.19 g, 0.47 mmol) in xylenes (10 mL), 5-
nitrobenzo[b]thiophene S,S-dioxide 2f (0.10 g, 0.47 mmol) was added and refluxed for 24 h.
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Subsequent removal of solvent followed by column chromatographic purification on silica gel
afforded dibenzothiophene 3s (0.12 g, 44%) as a yellow solid. Rf = 0.20 (eluent: 10% ethyl
acetate in hexane); mp 288-290 °C; 'H-NMR (300 MHz, CDCls): & 8.12-8.09 (m, 1H, ArH),
7.79-7.74 (m, 4H, ArH), 7.58 (d, J = 8.4 Hz, 2H, ArH), 7.49 (d, J = 8.4 Hz, 2H, ArH), 7.42-7.36
(m, 2H, ArH), 7.31 (d, J = 8.4 Hz, 2H, ArH), 7.18 (d, J = 8.4 Hz, 2H, ArH), 7.09 (d, J = 7.2 Hz,
1H, ArH), 6.83 (d, J = 6.9 Hz, 1H, ArH), 4.06 (s, 3H, OCHs), 3.98 (s, 3H, OCHs) ppm; 3C-
NMR (75 MHz, CDCl3): 6 160.6, 160.3, 147.0, 145.2, 142.5, 137.0, 136.9, 136.8, 136.3, 135.6,
134.2,134.1, 132.2, 132.0, 130.6, 130.4, 130.3, 130.0, 129.9, 128.0, 127.8, 127.0, 126.5, 123.2,
123.2, 122.6, 120.4, 120.0, 116.1, 115.0, 55.8, 55.4 ppm; HRMS (ESI): m/z Calcd for
C36H23NO4S [M+]*: 565.1348, Found 565.1353.
8,9,10,11-Tetraphenyl-5-(phenylsulfonyl)-5H-benzo[4,5]thieno[3,2-c]carbazole 3t

The dibenzothiophene 3t (0.11 g, 61%) was prepared according to the general procedure using
cyclopentadienone 1a (0.09 g, 0.25 mmol) and benzo[b]thiophene S,S-dioxide 2g (0.10 g, 0.25
mmol) as a colorless solid. Rr=0.35 (eluent: 5% ethyl acetate in hexane); mp 210-212 °C; H-
NMR (300 MHz, CDClz): 6 8.69 (d, J = 8.1 Hz, 1H, ArH), 8.62 (s, 2H, ArH), 8.54-8.47 (m, 3H,
ArH), 7.87-7.84 (m, 2H, ArH), 7.52-7.41 (m, 3H, ArH), 7.34-7.28 (m, 3H, ArH), 7.27-7.11 (m,
10H, ArH), 7.00-6.92 (m, 4H, ArH), 6.88 (s, 1H, ArH), 6.80-6.78 (m, 2H, ArH) ppm; *C-NMR
(75 MHz, CDCls): 6 142.8, 142.6, 141.6, 140.5, 140.2, 139.5, 139.3, 139.2, 138.5, 134.2, 132.2,
132.0, 131.5, 131.1, 130.6, 130.4, 130.0, 129.4, 129.0, 128.4, 128.2, 127.9, 127.5, 127.2, 126.9,
126.8, 126.7, 126.5, 126.0, 125.2, 124.4, 123.6, 123.4, 122.7, 122.0, 115.6, 115.1 ppm; DEPT-
135 NMR (75 MHz, CDCls): 6 133.8, 131.8, 131.6, 130.0, 129.6, 129.1, 128.1, 127.7, 127.5,
126.8, 126.5, 126.4, 126.1, 125.6, 124.8, 124.0, 123.2, 123.0, 122.3, 115.2, 114.7 ppm; HRMS
(ESI): m/z Calcd for CagH31NO2S, [M+H]™: 718.1874, Found 718.1887.
8,15-Diphenyl-5-(phenylsulfonyl)-5H-fluorantheno[8',9":4,5]thieno[3,2-c]carbazole 3u
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The dibenzothiophene 3u (0.11 g, 65%) was prepared according to the general procedure using
cyclopentadienone 1e (0.09 g, 0.25 mmol) and benzo[b]thiophene S,S-dioxide 2g (0.10 g, 0.25
mmol) as a green solid. R¢= 0.35 (eluent: 5% ethyl acetate in hexane); mp 174-176 °C; 'H-NMR
(300 MHz, CDCla3): 6 9.27 (d, J = 4.5 Hz, 1H, ArH), 8.72-8.72 (m, 1H, ArH), 8.70-8.54 (m, 2H,
ArH), 8.52 (d, J = 9.0 Hz, 1H, ArH), 8.41 (d, J = 4.8 Hz, 1H, ArH), 8.26 (s, 1H, ArH), 7.98-7.87
(m, 3H, ArH), 7.78-7.70 (m, 3H, ArH), 7.69-7.65 (m, 3H, ArH), 7.55-7.50 (m, 3H, ArH), 7.49-
7.43 (m, 2H, ArH), 7.37-7.31 (m, 4H, ArH), 7.18 (s,1H, ArH), 7.12 (d, 1H, ArH) ppm; *C-NMR
(75 MHz, CDCls): 6 137.5, 136.7, 136.3, 135.6, 133.9, 132.7, 130.4, 130.1, 130.0, 129.9, 129.6,
129.5,129.3, 129.2, 129.1, 128.7, 128.1, 128.0, 127.9, 127.6, 127.4, 127.3, 127.2, 127.1, 127.0,
126.7, 126.6, 126.5, 126.4, 124.3, 123.8, 123.7, 123.4, 123.3, 123.1, 122.9, 122.7, 122.5, 121.7,
115.2, 114.9 ppm; HRMS (ESI): m/z Calcd for CasH27NO2S, [M+H]*: 690.1561, Found
690.1572.
8,15-Bis(4-bromophenyl)-5-(phenylsulfonyl)-5H-fluorantheno[8’,9":4,5]thieno|3,2-
c]carbazole 3v

The dibenzothiophene 3v (0.14 g, 67%) was prepared according to the general procedure using
cyclopentadienone 1f (0.13 g, 0.25 mmol) and benzo[b]thiophene S,S-dioxide 2g (0.10 g, 0.25
mmol) as a green solid. Rf= 0.30 (eluent: 10% ethyl acetate in hexane); mp 240-242 °C; H-
NMR (300 MHz, CDClz): 4 8.30 (d, J = 8.9 Hz, 1H, ArH), 8.11 (d, J = 8.7 Hz, 1H, ArH), 7.80-
7.68 (m, 7H, ArH), 7.60-7.57 (m, 2H, ArH), 7.50-7.45 (m, 4H, ArH), 7.42-7.31 (m, 6H, ArH),
7.25-7.20 (m, 3H, ArH), 6.82 (d, J = 7.2 Hz, 1H, ArH) ppm; *C-NMR (75 MHz, CDCls): &
138.2, 138.0, 137.7, 137.0, 136.9, 136.6, 136.0, 135.9, 135.4, 135.2, 133.8, 132.1, 131.9, 131.7,
130.8, 129.5, 129.0, 127.80, 127.74, 127.5, 127.1, 126.5, 126.3, 124.1, 123.4, 123.0, 122.1,
1215, 121.1, 119.9, 113.3, 114.4 ppm; DEPT-135 NMR (75 MHz, CDCl3): & 133.7, 132.1,
131.9, 131.7, 130.9, 130.8, 129.5, 129.0, 127.8, 127.7, 127.5, 127.1, 126.5, 124.1, 123.4, 123.1,
121.1, 119.9, 115.3, 114.4 ppm; HRMS (ESI): m/z Calcd for CasH2sBraNO2S, [M+H]*:
845.9772, Found 845.9792.

2,5-Dimethoxy-3',4',5'-triphenyl-1,1":2",1""-terphenyl 4d
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The pentaaryl 4d (0.16 g, 67%) was prepared following the general procedure using
cyclopentadienone 1a (0.17 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2c¢ (0.10 g, 0.44
mmol) as a colorless solid. Rf= 0.15 (eluent: 10% ethyl acetate in hexane); mp 220-222 °C; H-
NMR (300 MHz, CDCls): 4 9.45 (s, 1H, ArH), 9.03 (d, J = 8.4 Hz, 1H, ArH) 7.39 (d, J = 8.4
Hz, 1H, ArH) 7.17-7.15 (m, 2H, ArH), 7.08-7.02 (m, 7H, ArH), 7.00-6.91 (m, 5H, ArH), 6.87-
6.81 (m, 5H, ArH), 6.72-6.69 (m, 2H, ArH), 3.93 (s, 3H, OCHs), 3.89 (s, 3H, OCHj3) ppm; *C-
NMR (75 MHz, CDClz): 8 152.6, 152.0, 142.99, 142.96, 140.4, 140.1, 138.3,132.2, 131.7, 130.7,
130.7, 130.5, 130.2, 129.8, 129.6, 128.4, 127.8, 127.4, 127.1, 126.8, 126.0, 125.6, 125.5, 124.8,
124.0,123.2,111.6, 111.4, 57.0 (OCHs), 56.8 (OCH3) ppm; DEPT-135 NMR (75 MHz, CDCls):
6132.1,131.7,130.1, 129.7, 128 4, 127.7,127.3, 127.0, 126.7, 125.9, 125.9, 125.5, 125.4, 124.8,
1115, 111.3, 56.9, 56.7 ppm; HRMS (ESI): m/z Calcd for CssH3002 [M+]": 518.2246, Found
518.2217.

6,9-Dimethoxy-1,4-bis(4-methoxyphenyl)-2,3-diphenyldibenzo[b,d]thiophene 4e

Q0.
Dadav
A
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MeO

The pentaarylbenzene 4e (0.17 g, 68%) was prepared according to the general procedure using
cyclopentadienone 1b (0.19 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2¢ (0.10 g, 0.44
mmol) as a colorless solid. Rf= 0.25 (eluent: 20% ethyl acetate in hexane); mp 246-248 °C; ‘H-
NMR (300 MHz, CDCls): 6 7.40 (s, 1H, ArH), 7.13 (s, 1H, ArH), 6.98 (d, J = 8.7 Hz, 2H, ArH),
6.83-6.82 (m, 8H, ArH), 6.77-6.75 (m, 3H, ArH), 6.69-6.57 (m, 4H, ArH), 6.52-6.49 (m, 1H,
ArH), 6.33 (d, J=8.7 Hz, 2H, ArH), 3.61 (s, 3H, OCHB3), 3.57 (s, 3H, OCH3), 3.50 (s, 3H, OCHj3),
3.32 (s, 3H, OCH3) ppm; *C-NMR (75 MHz, CDCl3): § 158.0, 157.2, 153.0, 150.6, 141.4, 140.7,
140.4, 139.7, 139.6, 139.2, 137.8, 134.3, 132.8, 131.7, 131.6, 131.1, 126.9, 126.7, 126.5, 125.5,
125.2, 117.4, 113.5, 113.0, 111.4, 55.7 (OCHp3s), 55.6 (OCHga), 55.1 (OCH3), 54.9 (OCHa) ppm;
DEPT-135 NMR (75 MHz, CDCl3): 6 131.6, 131.1, 126.9, 126.7, 125.5, 125.2, 117.3, 113.5,
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113.0, 111.4, 55.7, 55.6, 55.1, 54.9 ppm; HRMS (ESI): m/z Calcd for CsoH3404 [M+H]":
579.2535, Found 579.2551.
8-(3,4-Dimethoxyphenyl)-7,10-bis(4-methoxyphenyl)fluoranthene 4f

OMe

O
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<y

OMe

The dibenzothiophene 4f (0.18 g, 72%) was prepared following the general procedure using
cyclopentadienone 1g (0.18 g, 0.43 mmol) and benzo[b]thiophene S,S-dioxide 2b (0.10 g, 0.44
mmol) as a green solid. Rf= 0.35 (eluent: 20% ethyl acetate in hexane); mp 207-209 °C; H-
NMR (300 MHz, CDCl3): 6 7.75-7.71 (m, 2H, ArH), 7.64 (d, J = 8.7 Hz, 2H, ArH), 7.59 (d, J =
8.4 Hz, 2H, ArH), 7.41-7.33 (m, 3H, ArH), 7.29 (d, J = 8.1 Hz, 3H, ArH), 7.23-7.17 (m, 3H,
ArH), 7.04 (d, J = 6.9 Hz, 1H, ArH), 6.76 (d, J = 6.9 Hz, 1H, ArH), 6.48 (s, 1H, ArH), 4.02 (s,
3H, OCHjs), 4.01 (s, 3H, OCHs3), 3.93 (s, 3H, OCHs), 3.50 (s, 3H, OCHs) ppm;=C-NMR (75
MHz,CDClz): 6 146.9, 141.3, 136.9, 135.8, 134.3, 133.8, 133.2, 133.0, 132.5, 131.9, 131.6,
131.2, 130.8, 130.4, 129.9, 129.7, 127.8, 127.7, 126.2, 125.9, 122.5, 122.4, 115.2, 114.7, 106.8,
104.1, 56.0 (OCHs), 55.6 (OCHs), 55.4 (OCHs), 55.2 (OCHz3) ppm; DEPT-135 NMR (75 MHz,
CDCls): 6 130.9, 130.5, 127.9, 127.7, 126.2, 125.9, 122.5, 122.4, 115.2, 114.7, 106.8, 104.0,
56.1, 55.6, 55.4, 55.2 ppm; HRMS (EI): m/z Calcd for CsgHz004 [M+H]": 551.2222, Found
551.2241.

7,8,10-Tris(3,4-dimethoxyphenyl)fluoranthene 4g

The fluoranthene 4g (0.20 g, 71%) was prepared according to the general procedure using
cyclopentadienone 1h (0.21 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2b (0.10 g, 0.44
mmol) as a green solid. Rf= 0.36 (eluent: 25% ethyl acetate in hexane); mp 212-214 °C; H-
NMR (300 MHz, CDClz3): 6 7.75-7.71 (m, 2H, ArH), 7.40-7.33 (m, 3H, ArH), 7.29-7.22 (m, 4H,
ArH), 7.20-7.14 (m, 3H, ArH), 7.07 (d, J = 7.2 Hz, 1H, ArH), 6.91 (d, J = 9.3 Hz 1H, ArH),
6.79 (d, J = 7.2 Hz, 1H, ArH), 6.48 (s, 1H, ArH), 4.07 (s, 3H, OCH3), 3.92 (s, 3H, OCH3), 3.91
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(s, 3H, OCHz3), 3.90 (s, 3H, OCH3) 3.87 (s, 3H, OCHs3), 3.49 (s, 3H, OCHz3) ppm; **C-NMR (75
MHz, CDCls): & 149.0, 148.7, 147.0, 141.1, 136.7, 136.1, 135.7, 134.2, 133.8, 133.2, 132.6,
132.0, 131.8, 131.4, 129.9, 129.6, 127.9, 127.8, 126.3, 126.1, 122.63, 122.55, 121.6, 121.5,
121.4,112.4,112.2, 111.8, 111.8, 106.8, 104.1, 56.3 (OCHs), 56.1 (OCHs3), 56.0 (OCHs), 55.3
(OCHs) ppm; DEPT-135 NMR (75 MHz, CDCls): § 127.9, 127.8, 126.3, 126.1, 122.6, 122.5,
121.6, 121.4, 121.4, 112.4, 112.3, 111.7, 106.8, 104.0, 56.2, 56.1, 55.9, 55.2 ppm; HRMS (EI):
m/z Calcd for C4oH3406 [M+H]": 611.2434, Found 611.2448.
7,10-Bis(4-methoxyphenyl)-8-phenylfluoranthene 4h

The fluoranthene 4h (0.16 g, 72%) was prepared according to the general procedure using
cyclopentadienone 1i (0.16 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2b (0.10 g, 0.44
mmol) as a green solid. Rf= 0.18 (eluent: 10% ethyl acetate in hexane); mp 218-220 °C; H-
NMR (300 MHz, CDCls): & 7.78-7.76 (m, 2H, ArH), 7.52-7.48 (m, 2H, ArH), 7.45-7.37 (m, 5H,
ArH), 7.25-7.22 (m, 1H, ArH), 7.14-7.07 (m, 2H, ArH), 6.95-6.77 (m, 4H, ArH), 3.85 (s, 3H,
OCHs), 3.70 (s, 3H, OCHs) ppm;*C-NMR (75 MHz, CDCls): § 147.9, 141.8, 141.3, 140.3,
140.1, 136.8, 136.0, 135.4, 133.2, 133.0, 131.9, 131.1, 129.7, 129.0, 128.1, 127.8, 127.7, 127.4,
127.2,127.1, 126.9, 126.6, 126.0, 123.6, 123.1, 121.9, 113.0, 110.6, 55.8 (OCH3) ppm; DEPT-
135 NMR (75 MHz, CDCls): 6 131.9, 128.2, 127.8, 127.5, 127.2, 127.0, 126.6, 126.1, 123.7,
123.2, 122.0, 113.0, 110.6, 55.8 ppm; HRMS (ESI): m/z Calcd for Cs2H20,S; [M+H]™:
503.1139, Found 503.1151.
8-(2,5-Dimethoxyphenyl)-7,10-bis(4-methoxyphenyl)fluoranthene 4i

The fluoranthene 4i (0.19 g, 76%) was prepared following the general procedure using
cyclopentadienone 1g (0.18 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2c¢ (0.10 g, 0.44
mmol) as a green solid. Rf= 0.30 (eluent: 20% ethyl acetate in hexane); mp 194-196 °C; H-
NMR (300 MHz, CDCls): & 8.02 (d, J = 7.2 Hz, 1H, ArH), 7.85-7.77 (m, 2H, ArH), 7.75-7.69
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(m, 2H, ArH), 7.65-7.55 (m,2H,ArH), 7.39-7.36 (m, 1H, ArH), 7.33-7.28 (m, 2H,ArH), 7.24 (s,
1H, ArH), 7.08-7.04 (m, 2H, ArH), 6.87 (d, J = 8.4 Hz, 1H, ArH) 6.81 (d, J = 7.2 Hz, 1H, ArH),
6.76-6.69 (m, 2H, ArH), 6.45-6.61 (m, 1H, ArH), 3.93 (s, 3H, OCH3), 3.85 (s, 3H, OCHg), 3.69
(s, 3H, OCHa), 3.53 (s, 3H, OCHs) ppm; *C-NMR (75 MHz, CDCls): § 159.6, 159.2, 158.6,
152.9, 150.9, 138.1, 138.0, 137.1, 136.8, 136.7, 136.3, 136.0, 133.2, 133.1, 131.8, 131.5, 131.1,
130.9, 130.4, 130.3, 129.7, 128.4, 127.6, 127.5, 126.4, 123.2, 122.7, 120.4, 117.4, 114.1, 113.9,
113.2, 113.2, 111.4, 55.7 (OCHs), 55.7 (OCHs), 55.4 (OCHs), 55.2 (OCHs) ppm; DEPT-135
NMR (75 MHz, CDCls): § 131.5, 130.9, 130.4, 130.4, 127.6, 127.5, 126.4, 123.2, 122.8, 120.5,
117.4, 114.1, 113.9, 113.25, 113.19, 111.3, 55.7, 55.4, 55.2 ppm; HRMS (ESI): m/z Calcd for
CssH3004 [M+H]*: 551.2222, Found 551.2244.
8-(2,5-Dimethoxyphenyl)-7,10-bis(3,4-dimethoxyphenyl)fluoranthene 4;j

The fluoranthene 4j (0.20 g, 71%) was prepared according to the general procedure using
cyclopentadienone 1h (0.21 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2c (0.10 g, 0.44
mmol) as a green solid. Rf= 0.20 (eluent: 25% ethyl acetate in hexane); mp 240-242 °C; H-
NMR (300 MHz, CDCls): & 7.74-7.69 (m, 2H, ArH), 7.39-7.31 (m, 3H, ArH), 7.29-7.24 (m, 3H,
ArH), 7.06-7.03 (m, 1H, ArH), 6.97-6.84 (m, 4H, ArH), 6.75-6.69 (m, 3H, ArH), 3.99 (s, 3H
OCHs), 3.91 (s, 3H, OCHs), 3.89 (s, 3H, OCHg), 6.67 (s, 3H, OCHg), 3.68 (s, 3H, OCHz), 3.56
(s, 3H, OCHs) ppm; 3C-NMR (75 MHz, CDCls): § 149.6, 148.9, 148.6, 148.2, 138.0, 137.3,
136.8, 136.8, 136.3, 136.1, 133.7, 133.1, 132.0, 131.3, 131.3, 129.8, 127.6, 127.4, 126.5, 123.3,
122.9,122.3,121.4,117.7,113.7,113.3, 113.0, 111.7, 111.6, 111.0, 56.1 (OCHz), 56.0 (OCH3),
55.8 (OCHj3), 55.7 (OCH3) ppm; DEPT-135 NMR (75 MHz, CDCls): 6 131.3, 127.6, 127.4,
126.5, 123.3, 122.8, 122.3, 121.4, 117.7, 113.7, 113.3, 113.0, 111.7, 111.5, 110.9, 56.0, 55.9,
55.8, 55.8 ppm; HRMS (EI): m/z Calcd for CaoH3406 [M+H]*: 611.2434, Found 611.2444,
2,2'-(8-(2,5-Dimethoxyphenyl)fluoranthene-7,10-diyl)dithiophene 4k
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The fluoranthene 4k (0.16 g, 73%) was prepared according to the general procedure using
cyclopentadienone 1i (0.16 g, 0.44 mmol) and benzo[b]thiophene S,S-dioxide 2c (0.10 g, 0.44
mmol) as a green solid. Rf= 0.25 (eluent: 10% ethyl acetate in hexane); mp 132-134 °C; H-
NMR (300 MHz, CDCls): 6 7.71-7.66 (m, 2H, ArH), 7.46 (d, J = 6.9 Hz, 1H, ArH), 7.40-7.37
(m, 3H, ArH), 7.34-7.22 (m, 3H, ArH), 7.16-7.14 (m, 1H, ArH), 6.96 (d, J = 3.3 Hz, 2H, ArH),
6.75 (d, J=7.2 Hz, 1H, ArH), 6.70-6.69 (m, 1H, ArH), 6.66-6.61 (m, 2H, ArH), 3.62 (s, 3H,
OCHa), 3.56 (s, 3H, OCHs) ppm; *C-NMR (75 MHz, CDCls): & 152.8, 151.0, 141.4, 139.9,
139.5, 139.1, 137.0, 136.0, 135.6, 132.9, 132.0, 130.6, 130.3, 130.2, 129.7, 127.7, 127.6, 127.4,
127.2,126.9, 126.6, 125.9, 125.8, 123.3, 123.0, 117.1, 113.6, 111.4, 55.8 (OCHj3), 55.7 (OCHa)
ppm; DEPT-135 NMR (75 MHz, CDCl»): 6 132.0, 127.7, 127.6, 127.4, 127.2, 126.9, 126.6,
125.9, 125.8, 123.3, 123.0, 117.1, 113.6, 111.4, 55.8, 55.7 ppm; HRMS (ESI): m/z Calcd for
C32H220,S, [M+H]*: 503.1139, Found 503.1136.
5-(7,10-Bis(4-methoxyphenyl)fluoranthen-8-yl)benzo[d][1,3]dioxole 4l

OMe
S dee
s
g
4 ome

The fluoranthene 41 (0.18 g, 71%) was prepared according to the general procedure using
cyclopentadienone 1g (0.19 g, 0.46 mmol) and benzo[b]thiophene S,S-dioxide 2d (0.10 g, 0.46
mmol) as a green solid. Rf= 0.30 (eluent: 10% ethyl acetate in hexane); mp 176-178 °C; H-
NMR (300 MHz, CDCls): & 8.03-7.89 (m, 1H, ArH), 7.58-7.55 (m, 2H, ArH), 7.48 (d, J = 7.8
Hz, 2H, ArH), 7.24-7.11 (m, 6H, ArH), 6.94 (d, J = 7.8 Hz, 2H, ArH), 6.82 (d, J = 7.8 Hz, 2H,
ArH), 6.64-6.52 (m, 3H,ArH), 5.74 (s, 2H, OCH), 3.78 (s, 3H, OCH3),3.73 (s, 3H, OCHz) ppm;
13C-NMR (75 MHz, CDCls): & 159.3, 158.8, 146.9, 146.0, 140.7, 138.6, 137.5, 136.8, 136.1,
135.7, 135.2, 133.1, 132.5, 131.6, 131.34, 131.30, 130.2, 129.7, 128.3, 127.6, 127.5, 126.5,
1235, 123.3, 122.8, 121.9, 114.02, 113.99, 110.5, 107.6, 100.8 (OCH>), 55.4 (OCHg), 55.2
(OCHs) ppm; DEPT-135 NMR (75 MHz, CDCls): & 131.4, 131.3, 127.7, 127.6, 126.6, 126.6,
123.6, 123.3, 122.8, 114.0, 110.5, 107.6, 100.8, 55.4, 55.2 ppm; HRMS (ESI): m/z Calcd for
Ca7H2604 [M+H]": 535.1909, Found 535.1906.
5-(7,10-Bis(3,4-dimethoxyphenyl)fluoranthen-8-yl)benzo[d][1,3]dioxole 4m
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The fluoranthene 4m (0.17 g, 61%) was prepared according to the general procedure using
cyclopentadienone 1h (0.23 g, 0.47 mmol) and benzo[b]thiophene S,S-dioxide 2d (0.10 g, 0.47
mmol) as a green solid. Rf= 0.25 (eluent: 20% ethyl acetate in hexane); mp 215-217 °C; H-
NMR (300 MHz, CDCls): & 7.67-7.63 (m, 2H, ArH), 7.31-7.25 (m, 2H, ArH), 7.22-7.14 (m, 4H,
ArH), 6.99-6.96 (m, 2H, ArH), 6.86 (s, 2H, ArH), 6.79-6.77 (m, 2H, ArH), 6.66-6.63 (m,
1H,ArH), 6.59-6.56 (m, 1H, ArH), 5.81 (s, 2H, OCH>), 3.93 (s, 3H, OCHBg), 3.89 (s, 3H, OCH3),
3.82 (s, 3H, OCHs), 3.66 (s, 3H, OCH3) ppm; *C-NMR (75 MHz, CDCls): 5 149.2, 148.9, 148.5,
146.9, 146.2, 140.7, 138.5, 137.6, 136.7, 136.0, 135.8, 135.3, 133.6, 133.2, 131.8, 131.1, 129.8,
127.6, 127.5, 126.6, 126.6, 123.4, 123.3, 122.9, 122.7, 121.3, 113.9, 112.8, 111.8, 111.5, 110.4,
107.6, 100.8 (OCHgy), 56.1 (OCHs), 56.0 (OCHs), 55.9 (OCHs), 55.9 (OCHs) ppm; DEPT-135
NMR (75 MHz, CDClz): 6 131.1, 127.6, 127.5, 126.6, 123.4, 123.3, 122.9, 122.6, 121.3, 113.9,
112.8, 111.7, 111.5, 110.4, 108.5, 107.6, 100.8, 56.1, 56.0, 55.9, 55.9 ppm; HRMS (ESI): m/z
Calcd for CagH3006 [M+H]*: 595.2121, Found 595.2137.
5-(7,10-Di(thiophen-2-yl)fluoranthen-8-yl)benzo[d][1,3]dioxole 4n

The fluoranthene 4n (0.17 g, 71%) was prepared according to the general procedure using
cyclopentadienone 1i (0.17 g, 0.47 mmol) and benzo[b]thiophene S,S-dioxide 2d (0.10 g, 0.47
mmol) as a green solid. R¢= 0.35 (eluent: 5% ethyl acetate in hexane); mp 224-226 °C; *H-NMR
(300 MHz, CDCls): 6 7.80-7.76 (m, 2H, ArH), 7.52-7.50 (m, 2H, ArH), 7.46-7.36 (m, 6H,
ArH),7.24-7.23 (m, 1H, ArH), 7.16-7.13 (m, 1H, ArH), 7.10-7.09 (m, 1H, ArH), 6.85-6.79 (m,
2H, ArH), 6.72-6.69 (m, 1H, ArH), 5.93 (s, 2H, OCH2) ppm; *C-NMR (75 MHz, CDCl3): §
147.0, 146.4, 141.8, 141.2, 140.2, 139.6, 136.8, 135.9, 135.3, 134.5, 133.0, 131.9, 130.9, 129.7,
129.1, 128.1, 127.8, 127.6, 127.3, 127.1, 127.0, 126.9, 126.5, 126.0, 123.5, 123.2, 123.1, 110.1,
107.6, 100.9 (OCH>) ppm; DEPT-135 NMR (75 MHz, CDCls3): 6 131.9, 128.1, 127.8, 127.6,
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127.3, 127.1, 127.0, 126.9, 126.5, 126.0, 123.5, 123.2, 123.1, 110.1, 107.6, 110.9 ppm; HRMS
(ESI): m/z Calcd for C31H1802S, [M+H]*: 487.0826, Found 487.0817.
4-(7,10-Bis(4-methoxyphenyl)fluoranthen-8-yl)-9-(phenylsulfonyl)-9H-carbazole 40

OMe

The fluoranthene 40 (0.13 g, 72%) was prepared according to the general procedure using
cyclopentadienone 1g (0.10 g, 0.25 mmol) and benzo[b]thiophene S,S-dioxide 2e (0.10 g, 0.25
mmol) as a green solid. Rf= 0.25 (eluent: 15% ethyl acetate in hexane); mp 220-212 °C; H-
NMR (300 MHz, CDCls): 6 8.29 (d, J = 8.1 Hz, 1H, ArH), 8.09 (d, J = 8.4 Hz, 1H, ArH), 7.79-
7.72 (m, 6H, ArH), 7.63 (d, J = 8.7 Hz, 2H, ArH), 7.48-7.43 (m, 2H, ArH), 7.40-7.38 (m, 2H,
ArH), 7.35-7.29 (m, 6H, ArH), 7.25-7.23 (m, 2H, ArH), 7.09 (d, J = 8.7 Hz, 2H, ArH), 6.89-
6.83 (m, 3H, ArH), 3.93 (s, 3H, OCHs), 3.84 (s, 3H, OCH3) ppm; *C-NMR (75 MHz, CDCls):
5159.4,158.8, 140.6, 138.4, 137.8, 137.6, 137.4, 136.9, 136.8, 136.1, 136.0, 135.9, 133.7, 133.2,
133.1, 131.4, 131.44, 131.36, 130.3, 129.8, 129.7, 129.0, 127.7, 127.6, 127.3, 126.6, 126.5,
126.1, 124.0, 123.4, 122.9, 121.2, 120.0, 115.2, 114.2, 114.1, 113.9, 55.4 (OCHj3), 55.2 (OCHs)
ppm; DEPT-135 NMR (75 MHz, CDCl3): 6 133.7, 131.4, 131.4, 130.3, 129.7, 129.0, 127.7,
127.6, 127.3, 126.7, 126.5, 124.0, 123.4, 122.9, 121.2, 120.0, 115.2, 114.2, 114.1, 113.9 ppm;
HRMS (ESI): m/z Calcd for CagH3sNO4S [M+H]": 720.2209, Found 720.2214.
4-(7,10-Bis(3,4-dimethoxyphenyl)fluoranthen-8-yl)-9-(phenylsulfonyl)-9H-carbazole 4p

The fluoranthene 4p (0.10 g, 63%) was prepared according to the general procedure using
cyclopentadienone 1h (0.12 g, 0.25 mmol) and benzo[b]thiophene S,S-dioxide 2e (0.12 g, 0.25
mmol) as a green solid. Rf= 0.30 (eluent: 25% ethyl acetate in hexane); mp 152-154 °C; *H-
NMR (300 MHz, CDClz): 6 8.30 (d, J = 8.4 Hz, 1H, ArH), 8.13 (d, J = 8.7 Hz, 1H, ArH), 7.83-
7.75 (m, 6H, ArH), 7.48-7.39 (m, 5H, ArH), 7.350-7.250 (m, 7H, ArH), 7.07 (d, J = 7.8 Hz, 1H,
ArH), 6.97-6.83 (m, 4H, ArH), 4.01 (s, 3H, OCHs3), 3.92 (s, 3H, OCHs3), 3.90 (s, 3H, OCHj3),
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3.59 (s, 3H, OCHs) ppm; 3C-NMR (75 MHz, CDCls): § 149.4, 149.2, 148.7, 140.6, 138.9, 138.2,
137.9, 137.5, 136.8, 136.2, 133.8, 133.7, 133.4, 131.9, 131.3, 130.0, 129.6, 129.1, 127.8, 127.7,
127.4,126.9, 126.7, 126.5, 126.2, 124.1, 123.6, 123.2, 123.0, 121.4, 121.2, 119.9, 115.4, 114.4,
114.2,113.0, 111.9, 111.7, 56.2 (OCH3), 56.1 (OCH3) ppm; DEPT-135 NMR (75 MHz, CDCly):
5133.8,131.2,129.9,129.0,127.7,127.6,127.4, 126.7, 126.4, 124.0, 123.6, 123.0, 122.7, 121.2,
121.0,119.8, 115.2, 114.2, 113.5, 112.4, 111.4, 111.1, 56.0, 55.8 ppm; HRMS (ESI): m/z Calcd
for CsoH37NOeS [M+H]": 780.2420, Found 780.2432.
4-(7,10-Di(thiophen-2-yl)fluoranthen-8-yl)-9-(phenylsulfonyl)-9H-carbazole 4q

The fluoranthene 4q (0.11 g, 65%) was prepared according to the general procedure using
cyclopentadienone 1i (0.09 g, 0.25 mmol) and benzo[b]thiophene S,S-dioxide 2e (0.10 g, 0.25
mmol) as a green solid. R¢=0.35 (eluent: 5% ethyl acetate in hexane); mp 139-142 °C; *H-NMR
(300 MHz, CDCls): 6 8.22 (d, J = 8.4 Hz, 1H, ArH), 8.10 (d, J = 8.4 Hz, 1H, ArH), 7.79-7.70
(m, 6H, ArH), 7.48-7.32 (m, 8H, ArH), 7.27-7.21 (m, 4H, ArH), 7.18-7.17 (m, 2H, ArH), 7.00-
6.99 (m, 2H, ArH), 6.83 (d, J = 6.9 Hz, 1H, ArH) ppm; C-NMR (75 MHz, CDCls): & 141.7,
141.1, 140.2, 139.5, 138.6, 137.8, 137.2, 137.1, 136.6, 135.8, 135.3, 133.7, 133.0, 132.0, 129.7,
129.3,129.1, 129.0, 128.3, 127.8, 127.7, 127.4, 127.2, 127.2, 127.1, 127.0, 126.6, 126.5, 126.1,
126.0, 124.0, 123.6, 123.2, 120.9, 120.0, 115.2, 114.3 ppm; DEPT-135 NMR (75 MHz, CDCl5):
6133.8,132.0,129.1,129.0, 128.3, 127.8, 127.7,127.4,127.2,127.2,127.1, 127.0, 126.5, 126.0,
124.0, 123.6, 123.2, 120.9, 120.0, 115.2, 114.3 ppm; HRMS (ESI): m/z Calcd for C42H2sNO2S3
[M+H]*: 672.1126, Found 672.1140.

Preparation of bis-dibenzothiophene 7

To asolution of cyclopentadienone 1a (0.28 g, 0.78 mmol) in xylenes (15 mL), benzodithiophene
S,S-dioxide 5 (0.10 g, 0.39 mmol) was added and refluxed for 24 h. Subsequent removal of
solvent followed by column chromatographic purification on silica gel afforded bis-
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dibenzothiophene 7 (0.19 g, 61%) as a colorless solid. Rf= 0.20 (eluent: 5% ethyl acetate in
hexane); mp > 300 °C; *H-NMR (300 MHz, CDCls): § 7.54 (s, 1H, ArH), 7.38-7.20 (m, 12H,
ArH), 7.16-7.13 (m, 6H, ArH), 6.95-6.78 (m, 22H, ArH), 6.46 (d, J = 8.7 Hz, 1H, ArH) ppm;
13C-NMR (75 MHz, CDCls): & 141.8, 141.6, 140.8, 140.6, 140.2, 140.1, 139.9, 139.80, 139.76,
139.73, 139.68, 139.6, 139.3, 139.0, 138.6, 137.2, 135.1, 134.4, 132.2, 131.6, 131.5, 131.4,
131.4,130.2, 130.0, 129.9, 128.1, 128.0, 127.6, 127.2, 127.0, 127.0, 126.9, 126.7, 126.6, 126.5,
125.9, 125.7, 125.6, 125.4, 125.3, 124.3, 123.8 ppm; DEPT-135 NMR (75 MHz, CDCl3): 3
131.6, 131.5, 131.5, 131.4, 130.3, 130.0, 129.9, 128.2, 128.0, 127.6, 127.2, 127.0, 127.0, 126.9,
126.7, 126.6, 126.5, 126.3, 125.9, 125.7, 125.6, 125.4, 125.3, 124.3, 123.8 ppm; HRMS (ESI):
m/z Calcd for CesHa2S2 [M+H]*: 899.2806, Found 899.2802.

Preparation of pentacene 8

To asolution of cyclopentadienone 1b (0.35 g, 0.79 mmol) in xylenes (15 mL), benzodithiophene
S,S-dioxide 5 (0.10 g, 0.39 mmol) was added and refluxed for 24 h. Subsequent removal of
solvent followed by column chromatographic purification on silica gel afforded pentacene 8
(0.21g, 56%) as a colorless solid. Rf=0.25 (eluent: 10% ethyl acetate in hexane); mp >300 °C;
'H-NMR (300 MHz, CDCls): § 7.97 (d, J = 8.1 Hz, 1H, ArH) 7.67 (d, J = 5.4Hz, 1H, ArH) 7.44
(d, J =5.4 Hz, 1H, ArH), 7.35-7.28 (m, 4H, ArH), 7.07-7.03 (m, 11H, ArH), 6.96-6.92 (m, 6H,
ArH), 6.88-6.85 (m, 4H, ArH) 6.76-6.72 (m, 14H, ArH) 3.75 (s, 6H, OCH3), 3.71 (s, 6H, OCHa)
ppm; BC-NMR (75 MHz, CDCls): § 162.8, 160.8, 159.1, 156.5, 155.3, 137.0, 135.9, 132.3,
131.8,131.2, 130.7, 130.5, 129.8, 128.4, 127.7, 127.4, 127.3, 127.0, 125.6, 124.4, 123.8, 121.2,
119.0, 113.7, 113.6, 55.5 (OCHs), 55.4 (OCHs) ppm; HRMS (ESI): m/z Calcd for C7oHs404
[M+H]: 958.4022, Found 958.4012.

Preparation of bis-acenaphthodibenzothiophene 9
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To asolution of cyclopentadienone 1e (0.35 g, 0.79 mmol) in xylenes (15 mL), benzodithiophene
S,S-dioxide 5 (0.10 g, 0.39 mmol) was added and refluxed for 24 h. Subsequent removal of
solvent followed by column chromatographic purification on silica gel afforded bis-
dibenzothiophene 9 (0.18 g, 55%) as a green solid. R¢=0.20 (eluent: 5% ethyl acetate in hexane);
mp > 300 °C; *H-NMR (300 MHz, CDCls): § 7.77-7.70 (m, 6H, ArH), 7.59-7.50 (m, 5H, ArH),
7.43-7.38 (m, 9H, ArH), 7.35-7.26 (m, 6H, ArH), 7.24-7.18 (m, 3H, ArH), 7.16-7.14 (m, 4H,
ArH), 6.68 (d, J = 7.2 Hz, 1H, ArH) ppm; 3C-NMR (75 MHz, CDCls): § 141.0, 140.8, 139.3,
138.2, 137.9, 136.6, 136.1, 135.9, 135.7, 133.1, 131.1, 130.3, 129.9, 129.7, 129.1, 128.6, 128.5,
127.8,127.6,127.5,127.3,126.6, 126.3, 123.3, 122.9 ppm; DEPT-135 NMR (75 MHz, CDCl5):
6 131.1,130.3,129.9, 129.1, 128.6, 128.3, 127.7, 127.6, 127.5, 127.2, 126.5, 126.3, 123.3, 122.9
ppm; HRMS (ESI): m/z Calcd for Ce2Hz4S2 [M+H]": 843.2180, Found 843.2195.
1,4-Bis(7,10-bis(4-methoxyphenyl)fluoranthen-8-yl)benzene 10a

To asolution of cyclopentadienone 1g (0.31 g, 0.79 mmol) in xylenes (15 mL), benzodithiophene
S,S-dioxide 5 (0.10 g, 0.39 mmol) was added and refluxed for 24 h. Subsequent removal of
solvent followed by column chromatographic purification on silica gel afforded bis-fluoranthene
10a (0.25 g, 71%) as a green solid. Rf=0.25 (eluent: 20% ethyl acetate in hexane); mp 294-296
°C; 'H-NMR (300 MHz, CDCla): & 7.75-7.70 (m, 4H, ArH), 7.67-7.64 (m, 4H, ArH), 7.56-7.50
(m, 6H, ArH), 7.42-7.34 (m, 7H, ArH), 7.32-7.29 (m, 3H, ArH), 7.24-7.21 (m, 4H, ArH), 7.04
(d, J = 6.9 Hz, 2H, ArH), 6.97 (d, J = 8.7 Hz, 2H, ArH), 6.63 (d, J = 7.2 Hz, 2H, ArH), 4.06 (s,
6H, OCHg), 4.01 (s, 6H, OCH3) ppm; 3C-NMR (75 MHz, CDCls): § 160.2, 160.0, 141.0, 138.0,
137.0, 136.9, 136.2, 135.3, 134.6, 134.1, 134.0, 133.9, 133.8, 133.6, 132.1, 131.9, 131.3, 130.7,
130.1, 128.0, 127.8, 126.5, 126.2, 125.6, 124.7, 122.9, 122.7, 121.5, 120.0, 115.5, 115.0, 55.6
(OCHa), 55.5 (OCH3) ppm; DEPT-135 NMR (75 MHz, CDCls): § 130.5, 130.4, 127.8, 127.6,
126.0, 125.3, 124.5,122.7, 122.5, 121.2, 119.8, 115.3, 114.8, 55.4, 55.3 ppm; HRMS (ESI): m/z
Calcd for CesHasO4 [M+H]": 903.3474, Found 903.3488.
1,4-Bis(7,10-bis(3,4-dimethoxyphenyl)fluoranthen-8-yl)benzene 10b
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To asolution of cyclopentadienone 1h (0.39 g, 0.79 mmol) in xylenes (15 mL), benzodithiophene
S,S-dioxide 5 (0.10 g, 0.39 mmol) was added and refluxed for 24 h. Subsequent removal of
solvent followed by column chromatographic purification on silica gel afforded bis-fluoranthene
10b (0.24 g, 61%) as a green solid. Rf=0.20 (eluent: 30% ethyl acetate in hexane); mp 218-220
°C; 'H-NMR (300 MHz, CDCl3): & 7.79 (s, 2H, ArH), 7.55-7.71 (m, 3H, ArH), 7.59 (d, J = 8.4
Hz, 2H, ArH), 7.40-7.301 (m, 9H, ArH), 7.25-7.19 (m, 6H, ArH), 7.05 (d, J = 7.8 Hz, 2H, ArH),
6.96-6.88 (m, 6H, ArH), 4.00 (s, 3H, OCHj3), 3.99 (s, 3H, OCH3), 3.91 (s, 3H, OCHz), 3.90 (s,
3H, OCHj3), 3.89 (s, 3H, OCHz3), 3.89 (s, 3H, OCHBg), 3.66 (s, 3H, OCHB3), 3.65 (s, 3H, OCHs)
ppm; BC-NMR (75 MHz, CDCls): & 149.6, 148.6, 141.0, 139.7, 138.7, 138.1, 137.9, 137.8,
136.9, 136.23, 136.18, 133.7, 133.4, 132.0, 131.6, 130.0, 127.8, 127.7, 126.8, 126.7, 126.4,
123.7,123.6, 123.2, 123.0, 122.6, 121.5, 114.3, 113.0, 112.0, 111.7, 56.3 (OCH3), 56.2 (OCH3),
56.13 (OCHBg), 56.07 (OCHs3) ppm; DEPT-135 NMR (75 MHz, CDClz): & 131.4, 127.6, 127.5,
126.6, 126.5, 126.2, 123.5, 123.4, 123.4, 122.9, 122.7, 122.4, 121.3, 114.1, 112.8, 112.0, 111.7,
56.1, 56.0, 55.95, 55.90 ppm; HRMS (ESI): m/z Calcd for C7oHs408 [M+H]": 1023.3897, Found
1023.3891.

10-Hexyl-7,13,20,23-tetraphenyl-10H-fluorantheno[8',9":4,5]thieno|[2,3-
b]fluorantheno[8',9":4,5]thieno[3,2-h]carbazole 12

To asolution of cyclopentadienone 1e (0.17 g, 0.47 mmol) in xylenes (15 mL), benzodithiophene
S,S-dioxide 10 (0.10 g, 0.23 mmol) was added and refluxed for 24 h. Subsequent removal of
solvent followed by column chromatographic purification on silica gel afforded bis-fluoranthene
12 (0.14 g, 58%) as a green solid. Rf= 0.30 (eluent: 15% ethyl acetate in hexane); mp > 300 °C;
'H-NMR (300 MHz, CDCls): & 7.99-7.94 (m, 2H, ArH), 7.89-7.84 (m, 4H, ArH), 7.73-7.62 (m,
18H, ArH), 7.61-7.59 (m, 4H, ArH), 7.35-7.28 (m, 4H, ArH), 6.91 (d, J = 6.9 Hz, 2H, ArH), 6.25
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(d, = 7.2 Hz, 2H, ArH), 4.22 (t, J = 6.6 Hz, 2H, N-CHy), 1.83 (t, J = 6.9 Hz, 2H, CH>), 1.36-
1.26 (m, 6H, CH,) 0.83 (t, J = 6.8 Hz, 3H, CH3) ppm; *C-NMR (75 MHz, CDCl3): & 141.0,
140.0, 139.8, 139.2, 137.1, 136.5, 136.1, 134.4, 134.0, 133.6, 132.9, 132.0, 130.2, 130.0, 129.5,
129.38, 129.36, 128.9, 128.6, 127.9, 127.6, 126.3, 126.0, 122.7, 122.4, 121.9, 116.9, 101.2, 43.2
(N-CHy), 31.6 (CH2), 28.3 (CH2), 26.9 (CHy), 22.5 (CH2), 13.9 (CHs) ppm; DEPT-135 NMR
(75 MHz, CDCls): & 130.1, 129.4, 129.31, 129.25, 128.9, 128.6, 128.2, 127.8, 127.5, 126.3,
125.9,122.6,122.3, 116.8, 101.1, 43.1, 31.5, 28.2, 26.9, 22.4, 13.9 ppm; HRMS (ESI): m/z Calcd
for C74HaoNS, [M+H]*: 1016.3385, Found 1016.3398.
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525 530 535 540 545 550 555 560 565 570 575 580 585

HRMS spectrum of compound 3b
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NAME PM-A-282
Ag3822Ea28822398¢8 e
NNNNNNONNNNOUOS ST PROCNO 1
NSNS N N O O 6 W W W0 W® WD © O Date_ 20180731

Time 12.12
W/ /%/%"' MeO INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG 2g30
TD 65536
SOLVENT CDCls
NS 16

S DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
MeO RG :
bW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
3c J 1
==== CHANNEL f1 ==

N 1H
P1 12.00 usec
T PL1 -1.00 dB

PL1W 13.28156662 W

~

7.5 0 5 6.0 ppm SFO1  300.1318534 MHz
sl 32768
SF 300.1300109 MHz
© ~N o| (offw|[— WDwW EM
~N ~ | (|~ SSB 0
=) - HEBCHEIRS LB 0.30 Hz
- = | ||| GB 0
PC 1.00
) T, T
T s T . B T RS s T T T T 1
11 10 9 8 0 5 4 3 2 1 0 ppm

1.03
1917

1:19

4.08
1.03 ~
4.17/ =
6.00

!H-NMR (300 MHz, CDCls3) spectrum of compound 3¢
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NAME PM-A-282
EXPNO 7
PROCNO 1
Date_ 20190620
Time 19.56
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

MeO TD 65536
SOLVENT cbci3
NS 1024
DS 4
SWH 17985.611 Hz
FIDRES  0.274439 Hz
AQ 1.8219508 sec
RG 3649.1
bW 27.800 usec
DE 6.50 usec
TE 300.0 K
MeO D1 2.00000000 sec
D11 0.03000000 sec
3c
P1 10.68 usec
PL1 0.00 dB
PL1W  31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2  waltz16
NUC2 1
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W  13.28156662 W
PL12W  0.29870972 W
PL13W  0.26500207 W
SFO2  300.1312005 MHz
sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i 1y JJIII JMJi .| A
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20

13C-NMR (75 MHz, CDCls) spectrum of compound 3¢
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NAME PM-A-282
EXPNO 8
PROCNO 1
Date_ 20190620
Time 20.13
INSTRUM 5|
MeO PROBHD 5 mm DUL 13C-1
PULPROG dept135
D 65536
SOLVENT cDCi3
NS 256
DS 4
S SWH 17985.611 Hz
FIDRES 0.274439 Hz
ag 1.32613985403 sec
1
MeO DW 27.800 usec
DE 6.50 usec
TE 300.0 K
3 CNST2  145.0000000
c D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
v & iy s==sz=== CHANNEL {1 ========
! Fpa— NUC1 13
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB
PLIW  31.39858055 W
SFO1 75.4752953 MHz
z=z=z=== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL2W  13.28156662 W
PL12W  0.29870972 W
SFO2  300.1312005 MHz
sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T I I I T I I T T T I
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 3c
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DRAKM

PM-A-282 15 (0.567) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (12:31) 1: TOF MS ES+
100+ 549.1883 8.21e7

MeO

S

‘ ; i MeO l

(J
oS
J

Calcd mass [M+H]* = 549.1888
Found mass [M+H]* = 549.1883

? 3c
= }
|550.1915
|
!
517.2136
!
| 556.4421  600.4704
§ 296 5482 4733453 512.4162 | 548.1805] / 644.4943 o
‘ : i | 605.4240 ‘
1385.2929 468.3913 | 534.1648 || | 561.3972 | 649.4507 so3.4751 7325463741 4673
3950885 | {88 o ’ 656.5823 |
P 1441.2992 ; ; r
i | | 709.4479
m/z

380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780

HRMS spectrum of compound 3c
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NAME PM-A-289
PROCNO 4
SY SIS NTVWSONO TN NWD W~ Dat 20180703
&~ 8 =3
8% SREeC3IS8358 R85 8388R8 ( o NetRum  "3p
IS NN NKN© 000000066 S g e Me =) Y
O W WYY wo o PROBHD 5 mm DUL 13C-1
S\I\\Z==pss e
™ 65536
SOLVENT cociz
MeO NS 16
DS 2
SWH 6172.839 Hz
FIDRES  0.094130 Hz
AQ 5.3084660 sec
RG 181
S DW 81.000 usec
DE 6.50 usec
TE 300.0 K
MeO D1 1.00000000 sec
TDO 1
- CHAN#‘EL 1 ======2
NUC
OMe P1 12.00 usec
2 IG 714 712 T T T T 3d &1 -1.0?5(18
; : . ; ; ; AW 1328156662 W
7.0 6.8 6.6 6.4 ppm L SFO1  300.1318534 MHz
s1 32768
SF_ 300.1300351 MHz
s 8 155 B 5 S8 "
3 N (S][< S “ B 030 Hz
o | i
- - = Ld GB 0
PC 1.00
J n M
T T T T T T T T T T T T T ]
12 11 10 9 8 7 6 5 4 3 2 1 ppm
olwo(o b o -y
ISR ©|~
= |(m|N[~|o|m w0
-

'H-NMR (300 MHz, CDCls) spectrum of compound3d
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158.57
158.51
157.28
157.10
140.74
140.45
139.37
138.99
137.26
136.64
135.03
132.92
132.73
132.68
132.63
132.60
132.47
132.39
131.29
131:49
125.72
125.18
123.64
122.18
113.78
113.57
112.39
112.22
55.16

g&uél\mw/ﬂ/a

54.90

55.09
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NAME PM-A-289
EXPNO 2
PROCNO 1
Date_ 20190703
Time 18.36
INSTRUM spect
OMe PROBHD 5 mm DUL 13C-1
PULPROC 2gpg30
O ™ 5536
SOLVENT CDCI3
MeO NS 024
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
S RG 5792.6
DW 27.800 usec
DE 6.50 usec
MeO TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
M
0 e ======== CHANNEL f{ ========
3d NUC1 13C
P1 10.68 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
S| 32768
SF 75.4677490 MHz
wWDW EM
SSB 0
LB 1.00 Hz
u GB 00
[T I " " p o
I T I T I T I T I T I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3d
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NAME PM-A-289
EXPNO 3
PROCNO 1

e Date_ 20190703

Time 18.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG dept135
0 65536
SOLVENT CDCI3
NS 256

MeO

MeO I

) DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 23170.5
bDw 27.800 usec
OMe DE 6.50 usec
TE 300.0 K
3d CNST2 145.0000000
J D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
| B
= = CHANNEL f{ ========
13C
10.68 usec
21.36 usec
0.00 dB
31.39858055 W
75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz

Sl 32768

SF 75.4677490 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 3d
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NAME PM-A-202
-NM©OOON EXPNO 8
bwodR NS PROCNO 1
S oy ey Date_ 20180818
NSO SSS ) Time 17.15

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

3

TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 128
S bW 81.000 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1
CHANNEL f1
2 ! J ; / ! ; y §$C1 12 OI)Husec
74 7.2 70 .68 66" 6462 ppm PL1 1,00 dB
3e PLIW 13.28156662 W
> SFO1 300.1318534 MHz
e -4 s Y S s 32768
al= QN 138 e 3 SF 300.1300203 MHz
w0l e —| I - WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A L A
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
sefe Nﬁ%
SERNREIRIE
w0 Nl

'H-NMR (300 MHz, CDCls) spectrum of compound 3e
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141.13
140.63
139.54
138.90
136.66
136.55
135.85
135.78
135.22
134.11
133.93
132.48
132.08
129.97
129.89
129.45
129.35
129.29
129.20
128.75
128.47
127.90
127.71
126.59
126.12
125.78
124.86
124.06
122.73
122.58
77.49

77.06

76.64

z
S

NAME PM-A-202
EXPNO 7
PROC 1
Date_ 20180818
Time 17.12

spect
PROBHD 5§ mm DUL 13C-1
PULPROG 2gpg30

3

T 65536
SOLVENT cDCI3
NS 1024

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2048
bw 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
S D11 0.03000000 sec

TDO 1
P1 10.68 usec
PL1 0.00 dB
PLIW 31.39858055 W
SFO1 75.4752953 MHz

3e ======== CHANNEL f2 ===
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
L8 1.00 Hz
GB 0
PC 1.40

T T I T T I I I T I T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3e
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129.98
129.45
129.28
129:19
128.75
128.48
127.91
122.73
122.59

NAME PM-A-202
EXPNO 6
PROCNO 1
Date_ 20180818
Time 16.05
INSTRUM S|

PROBHD 5 mm DUL 13C-1
PULPROG dept135

D 65536
SOLVENT CDCI3
256

NS
DS 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 16384
Dw 27.800 usec
DE 6.50 usec

3e TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

CHANNEL f1 ========
NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz
Si 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I T T I T I T
200 180 160 140 120 100 80 60 40 20 ppm

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 3e
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XEVO-G2SQTOF#NotSet 28-Aug-2018

DEPARTMENT OF ORGANIC CHEMISTRY 11:30:08
UNIVERSITY OF MADRAS

DRAKM .

PM-A-202 50 (1.852) AM2 (Ar,20000.0,556.28,0.00,LS 10) i 1: TOF MS ES+
100 461.1358 4.14e6

‘
J

%

Caled mass [M+H]" = 461.1364

Aozloeo Found mass [M+H]" = 461.1358
459.1733 3e
L 4
463.1377
(
’ 467.4096
464.1383 468.4114 478.1571
alines e 451.2346 456.0859  458.1026 ‘ 7 i WADUE dmrsem
T datul b LG il B N i ) sl i o ; M) S o Bl

Gl T R b Tt sl T AT T
442 444 446 448 450 452 454 456 458 460 462 464 466 468 470 472 474 476 478

HRMS spectrum of compound 3e
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Br

3f
Br
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12 14 .10

0 ppm

'H-NMR (300 MHz, CDCls) spectrum of compound 3f
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NAME PM-A-137
EXPNO 8
PROCN 4
Date_ 20190708
Time 7. 49
INSTRUM

PROBHD § mm L 13C-1
PULPROG 2930

1D 65536
SOLVENT CcDCI3
NS 16

DS 2

SWH 6172.838 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 256

81.000 usec

P1 12.00 usec

PL1 -1.00 dB

PL1W 13.28156662 W
SFO1 300.1318534 MHz

32768
SF 300.1300157 MHz
EM

SSB 0
LB 0.30 Hz
GB 0

PC 1.00



141.03
140.59

W

138.45

137.71

136.27

136.24

135.83

135.46
135.26

133.94

133.28
132.89

132.77
132.41
131.17
131.11
131.02
130.06
127.98
120.79
126.90
126.45
126.05
124.68
124.31
123.06
122.73
77.42

77.00

76.58

S

BRUKER

NAME PM-A-137
EXPNO 6
PROCNO 1
Date_ 20190708
Time .41
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cDCI3
NS 7000
Br DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2580.3
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 ========
O S 13C
10.68 usec
0.00 dB
31.39858055 W
75.4752953 MHz
3f CPDPRG2 waltz16
Br NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677455 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i1 it
T T T I T I T I I T I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3f
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NN NSNS ez \ | Bxpno
Date 20180409
OMe Time_ 15.21
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG 2930
T 65536
) . SOLVENT coci3
| NS 16
]| i | DS 2
ki (1 SWH 6172.839 Hz
| FIDRES  0.084130 Hz
4 ‘ 1 AQ 5.3084660 sec
e i | RG 181
v A / 2 1 ow 81.000 usec
| \f V) " 1l DE 6.50 usec
4 I\ I\ LI vl i) { TE 300.0 K
‘ R i) / LN | TAVAN I\ D1 1.00000000 sec
= ~ b S N M bW TDO 1
) Tt agiabs Mo SARE ALY SruSEROSL] NAdaL A Gas ¢ Lmddithis it S ABR N bt G| IRAAOERG I ROLAGI0 AR HEIBODAGAT ADAALAG szsszz== CHANNEL {1 ======z==
7T TeUTS. T4 NI T2 T4 70 6908 6T 88 ppm uc1 1H
P1 12.00 usec
PL1 -1.00 dB
OMe PLIW  13.28156662 W
SFO1  300.1318534 MHz
4a si 32768
SF  300.1300362 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
eI L AT el e -t T g, O [FENe C SN R P St I, e
S . £x
11 10 9 8 4 6 5 4 3 2 1 0 ppm
T A 4’§
NN e E =S R w|v|
wlaaNaN o N e - )

!H-NMR (300 MHz, CDCls3) spectrum of compound 4a
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136.84
136.76

136.24

136.03

135.43

133.89
133.75

132.86

131.74

131.69
131.15
130.48
130.28
129.87
127.89
127.68
126.47
126.01
125.67
124.89
124.02
122.70
122.67
122.54
1156.31
114.76
77.46
77.04
76.61
55.46
-55.40

01

NAME JK-MS-138
2

EXPNO

PROCNO 1
Date_ 20180411
Time 18.30
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

T
SOLVENT cDci3
NS

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5

DW 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

SFO1 75.4752953 MHz

ani J

200

180

160

140 120 100 80 60 40 20

0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 4a
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CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SIFOZ 300.1312005 MHz

32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME JK-M1S-138

EXPNO

PROCNO 1
Date_ 20180411
Time 17.09
INSTRUM spect

p
PROBHD 5 mm DUL 13C-1
PULPROG dept135

D 65536
SOLVENT CDCI3
NS 256

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec

OMe DE 6.50 usec
TE 300.0

4a CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

P 4 " sead CHANNEL f{ ========

NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz

== CHANNEL f2 ========

CPDPRG2 waltz16

200

I
180

T I T I
160 140 120 100 80 60 40 20

0 ppm

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 4a
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1H
12.00 usec
24.00 usec
80.00 usec
-1.00 dB
15.48 dB
13.28156662 W
0.29870972 W
300.1312005 MHz
32768
75.4677490 MHz
EM

0
1.00 Hz
0

1.40



NN PSR an
B

WOWO T~ OWTONXROKNG®DWWDRN™M NAME PM-A-171

CTXTCTOONMONTMNMOOWO T NO N

NRXONYOUNIETILTITMNMOANNT O EXPNO 4

NNNNNNNNNNNNNNNNNNN PROCNO 1
Date_ 20181217

AN\
INSTRUM spect

PULPROG 2g30

65536
SOLVENT CDCI3
NS 16

DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 228.1
Dw 81.000 usec
DE 6.50 usec
Tk 300.0
D1 1.00000000 sec
TDO 1
CHANNEL f1 ==
1H
12.00 usec
-1.00 dB

13.28156662 W

T T T T T T T SFO1 300.1318534 MHz
8

sl 3276
8.0 7.8 7.6 7.4 7.2 7.0 ppm SF 300.1300100 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

—

7 T
12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
W_%ﬁn\o'
Olv|OlO|N|N(v~ O
L G IR A R M TN e[|

'H-NMR (300 MHz, CDCls) spectrum of compound 4b
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150.93
149.73
149.45
148.26

139.76

138.97
137.83

136.24

136.02

135.73
134.45

133.46

133.07

130.99
130.18
129.93
128.41
127.92
127.70
127.65
127.60
124.13
123.93
122.88
121.46
119.75
115.59
112.91
112.01
103.16
77.55

743

76.70

56.41

56.28

T em———————————

OMe
MeO
MeO
OMe
4b

NAME PM-A-171
EXPNO 3
PROCNO 1
Date_ 20181217
Time 22.38
INSTRUM spect

PROBHD § mm DUL 13C-1

PULPROG zgpg30
D 536
SOLVENT cDCI3
NS 1550
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 7298.2
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 10.68 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
= CHANNEL f2 =
CPDPRG2 waltz16
1H
80.00 usec
-1.00 dB
15.48 dB
16.00 dB
13.28156662 W

0.29870972 W
0.26500207 W
300.1312005 MHz

32768
75.4677360 MHz
EM

0
1.00 Hz

1.40

200

180

T
160

T T T
140 120 100 80 60 40 20

13C-NMR (75 MHz, CDCl3) spectrum of compound 4b
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NAME JK-PM-92-1

QIR cIoNAN AN D= 0O EXPNO 4
FOXNLT TN OLTNN—OONNTOOOULNONNT O ®
NNNOSISTMOOOOOMANNNNNTST- 000X~ PROCNO 1
NNENNNNNNNNNNNNNNNNNNNNNNO O - N Date_ 20180329
Time 719
\\\\A\W/// INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
TD 65536
SOLVENT cDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 406.4
bW 81.000 usec
DE 6.00 usec
e 300.0 K
D1 1.00000000 sec
TDO |
======== CHANNEL f{ ========
NUC1 1H
4c P1 12.00 usec
T T T T T T T T T T T T T T . 4 PL1 -1.00 dB
79 78 771 76 75 74 73 .72 714 7.0 69 68 6.7 ppm gfm 332-7163818534 MHz
SF 300.1300300 MHz
o~ of |=(<]<| | - o WDW EM
- o| |N|t (v |0 ] o SSB 0
e S| NIl IS S e LB 0.30 Hz
o~ N o=l o~ - GB )
PC 1.00
| T T I T T T T T T 1
12 11 40 9 5 4 3 2 1 0 ppm

!H-NMR (300 MHz, CDCls3) spectrum of compound 4c
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142.23
141.25

_—142.229
__-141.245

140.54
140.16
139.64
136.94
135.93
135.36
133.02
131.95
429.71
129.53
129.07
128.18
127.82
127.63
127.33
127.12
127.08
127.05
126.93
126.77
126.42
125.96
123.51
123.11
77.43

76.58

77.01

TS e

139.643
136.939
135.925

<
©
o
)
©
bis

[/ \NNTSSSSNee==

133.018
131.951
129.713
129.528
129.067
128.185
127.818
127.632
127.325
127.116
127.077
127.047
126.934
126.771
126.425
125.958
123.508
123.112

NAME JK-PM-92-1
3

EXPNO

PROCNO 1
Date_ 20180329
Time 7.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 3500

DS 4

SWH 17986.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096

DW 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA

1.89999998 sec
1

TDO

4c
\ 10.68 usec
T T T T T T T T T T T T L 0.00 dB
142 140 138 136 134 132 130 128 126 124 122 ppm SFO1 75.4752953 MHz
==za=zz== CHANNEL f2 ======z==
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
S| 32768
SF 75.4677493 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| l I i
T T T I T T T T T T I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls3) spectrum of compound4c
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XEVO-G2SQTOF#NotSet 26-Mar-2018

DEPARTMENT OF ORGANIC CHEMISTRY 09:56:10
UNIVERSITY OF MADRAS

DRAKM

JK-MS-93-92 9 (0.364) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (6:15) ; 1: TOF MS ES+
100 443.0928 5.64e6

445.1805

Calcd mass [M+H]" = 443.0928
Found mass [M+H]" = 443.0928

%

4c
A\ J

*»

|

7‘ ;46.1834 457.1584

‘ | 449.1765 473.0482

467.4097
461.1752
429.2415 450.1798456.3363 I | 4620033 | 468.4111

A2, | 50 3705 l AR \ ! i
O_Aﬁﬂihikq&iuou;M Ao L.i.u.-_.du_.n bl _.(L “L«J 4kJ_JLJL,ILuJ_A L.m.m_d miz

420 425 430 450 455 460 470

HRMS spectrum of compound 4c
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nNo Wro DOV TTOONONTOONO (
IH IARAAECCCI5RIBENBGR0
AN NNNNMNNMNNNNNNGG®© 0 000000
Vi TS Vg =
T T T T I T I T
7.8 7.6 7.4 7:2 7.0 6.8 6.6 ppm
f L e
T T T T T T T T T T T |
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'H NMR (300MHz, CDCls) spectrum of compound 5a
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NAME PM-A-NTER-PH
EXPNO 3
PROCNO 1

Date_ 20181012
Time 12.06
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG 2930
SOLVENT cbci3

N

DS 2

SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.3084660 sec
RG 1024

bw 81.000 usec
DE 6.50 usec

TE 3000 K

D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ========
NUC1 1H

P1 12.00 usec
PL1 -1.00 dB
PL1IW 13.28156662 W
SFO1 300.1318534 MHz
S| 32768

SF 300.1300101 MHz
wbw EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



143.43
140.06
139.16
139.01

%

138.74

138.49

138.14
132.90

131.99

131.03

NONTOWRrOONM®OO®

RO ON ND«=0NSNNG QYOS
CODBONNNOOCOOWW- S
AANNNNNNNNNNNNNNN~
N e e (PR N e o (N

76.59
69.21
—44.98

NAME PM-A-IN
EXPNO 2
PROCNO 1

Date_ 20191012

Time 6.38
INSTRUM spect
PROBHD $§ mm DUL 13C-1
PULPROG zgpg30
0 65536
SOLVENT CcDCI3

NS 8000

DS

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 3649.1

bW 27.800 usec
DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec
$11 0.03000000 sec
szzzsz== CHANNEL {1 sssszzs=
NUC1 13C

P1 10.68 usec
PL1 0.00 dB
PLIW 31.39858055 W
SFO1 76.4752953 MHz

= CHANNEL f2 ===

CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.28870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
SI 32768

SF 75.4677445 MHz
wDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

ILML S 0 e

200

180

160

T

120

I T T T

T T
140 100 80

13C-NMR (75 MHz, CDClIs) spectrum of compound 5a
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NAME PM-A-IN
EXPNO 3
PROCNO 1
Date_ 20181012
Time 8.48
INSTRUM sgect
PROBHD § mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT cDCI3
NS 2000
DS
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 16384
bDw 27.800 usec
DE 6.50 usec
TE 0K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
C=zzz=== CHANNEL {1 ========
NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
== = CHANNEL 12 =
CPDPRG2 waltz16
NUC2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz
Sl 768
SF 75.4677450 MHz
WD EM
SSB 0
L8 1.00 Hz
GB 0
PC 1.40

T T T T =T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 5a
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5—6.737

|
|

_—1.827
T~-7.802
6.654
6.588
6.559
6.519
6.489

NAME PM-A-INTER-ANI
EXPNO 1

PROCNO 1
Date_ 20191017
Time 13.16
INSTRUM

spect
PROBHD 5 mm DUL 13C-1
PULPROG z030
10 65536
SOLVENT cDCI3
NS 16
DS

2
SWH 6172.839 Hz
FIDRES 0.094180 Hz
A

Q 5.3084660 sec
RG 181
bw 81.000 usec
DE 6.50 usec

TE 300.0 K
D1 1.00000000 sec
0 1

12.00 usec

PL1 -1.00 dB
PLIW 13.28156662 W
SFO1 300.1318534 MHz

32768
SF 300.1300087 MHz
EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I T T I T T | & T I T T

12 11 10 9 6 5 4 3 2 1

8 7

F‘{F;’Fowmm

L Bt I e o ] 22 2 g
M|~ |w|oa|n] i MM

00
1
7
4

!H-NMR (300 MHz, CDCls) spectrum of compound 5b

S86



158.40

158.17

142.71

139.55
139.05

138.81

138.62

138.48
132.43

132.15

132.00

131.32
131.14
131.06
130.49
130.41
129.72
128.32
127.15
126.69
126.06
125.39
124.57
121.40
113.47
113.12
77.43
77.01
76.59
69.42
55.10
55.05
45.00

B V=

NAME PM-A-INTER-ANI
EXPNO 7

PROCNO 1
Date_ 20191017
Time 14.41

INSTRUM sged
PROBHD § mm DUL 13C-1

PULPROG zgpg30
T0 65536
SOLVENT coci
NS 1024

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2580.3

bw 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

10.68 usec
0.00 dB

PLIW 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16,00 dB
PL2W 13.28166662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677444 MHz
wWDw EM
SSB 0
L8 1.00 Hz
GB 0

: J PC 1.40

| A I J l ,L
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 5b
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o NfS | L] et S
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'H-NMR (300 MHz, CDCls) spectrum of compound 3a"
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NAME PM-A-146
EXPNO 3
PROCNO 1
Date_ 20180718
Time 14.51
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 29
SOLVENT cbpciz

N

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 3084650 sec
RG

DwW 81 000 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
DO 1

======== CHANNEL 1 ==

NUC1
P1 12 00 usec
PL1 -1.00 dB

PL1W 13.28156662 W
SFO1 300.1318534 MHz
Sl 32768

SF 300.1300105 MHz
wbDw EM

SSsB 0

LB 0.30 Hz
GB 0

PC 1.00
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NAME PM-A-146
4

EXPNO
PROCNO 1
Date_ 20190722
Time 9.26

INSTRUM s
PROBHD 5 mm DUL 13C-1
PULPROG  zgpg30

3

T 65536
SOLVENT cDCI3
NS 8000

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2896.3
bow 27.800 usec
S DE 6.50 usec
7\ TE 300.0 K
P OO0 D1 200000000 sec
D11 0.03000000 sec
TDO 1
=zz=z==== CHANNEL {1 ========
3" T
.68 usec
a PL1 0.00 dB
PLIW 31.398580565 W
SFO1 76.4752953 MHz
======== CHANNEL f2 s=======
CPDPRG2 waltz16
NUC2
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312006 MHz
SI 32768
SF 75.4677437 MHz
wbw EM
SSB
LB 1.00 Hz
GB 0
( PC 1.40
| N | Ij I} H | A
N T I PN SR = —— T T T 3 T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR (75 MHz, CDCls) spectrum of compound 3a™
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BRUKER

h NAME PM-A-325
0853283838828 3R2522053 OMe| E@vo 1
CEANNNTMT T OO ONNNNNNKNOOO®MA PROCNO 1
NNENNNNNNNNNNG G O 600006060000 Date_ 20190821
Time 9.42
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
D 6
SOLVENT cbcei3
NS
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 362
Dw 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
3b" TDO 1
Meo ======== CHANNEL f{ ========
\ b, NUC1 1H
P1 12.00 usec
PL1 -1.00 dB
: T . r : PLIW 13.28156662 W
X . | T SFO1 300.1318534 MHz
7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm sl 32768
SF 300.1300315 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T | i I T I T T T T 7 I I % | ARE2ARET
12 i sl o 9 8 7 6 5 4 3 2 1 0 ppm

.08
13

wNON OISV
e o o I e 2 B
Al Rl Dl R N M B 10

'H-NMR (300 MHz, CDCls) spectrum of compound 3b"'
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-138.65

138.12

136.11

133.00
132.07
131.61
131.01
130.94
130.59
130.51

e =

129.36

129.13

126.97

126.89
126.61

126.12

126.07

125.20

121.61

114.20

112.94
77.43

76.58
55.22
55.04

77.00

Cr e

BRUKER

NAME PM-A-325
EXPNO 10
( PROCNO
Date 20190821
OMe Time .02
INSTRUM sp
PROBHD § mm DUL 13C-1
PULPROG zgpg30
6
SOLVENT cDCI3
NS
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096
DW 27.800 usec
S & DE 6.50 usec
/1 \0 T 300.0 K
(0] D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
"
MeO 3b ======== CHANNEL f{ ========
\ NUC1 13C
P1 10.68 usec
PL1 0.0
PL1W 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
uc2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677440 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
S T l J -
T I T T I I T I T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

1BC-NMR (75 MHz, CDCls) spectrum of compound 3b"*
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NAME PM-A-325
EXPNO 1
PROCNO 1
Date_ 20190821
Time 9.39
INSTRUM spect

PROBHD § mm DUL 13C-1
PULPROG dept135

0 65536
SOLVENT CDCI3

NS 1500

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
1 D12 0.00002000 sec
l l J TDO 1
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB

PLIW 31.39858055 W
SFO1 75.4752953 MHz

s======= CHANNEL f2 s=======
CPDPRG2 waltz16

NUC2 1H

P3 12.00 usec

P4 24.00 usec

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL2W 13.28156662 W
PL12W 0.28870972 W
SFO2 300.1312005 MHz
32768
SF 75.4677490 MHz
W EM
0
LB 1.00 Hz
0
PC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR (75 MHz, CDCls) spectrum of compound 3b™
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7.602

NAME PM-A-307

EXPNO 25
CONONNLTODMNN =00 ® PROCNO 1
PN RN DB ENrS I~ 0IaND Date 20190724
bl_NNNNNv—.!—!—POOOO_CDtDQIOIQWﬂI")QPF Time 15.58
NKENRNNNRNNNNNNKNNKNG©©© 6066606606 INSTRUM “spect
’\W /.// \\V/ V/’/ PROBHD 5 mm DUL 13C-1

PULPROG 2930

T 65536
SOLVENT CDCI3
NS 16

DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 56.1
bW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
=== CHANNEL f{ ========
1H
T T T T T T T T T T 12.00 usec
78, .76 ‘P4 T2 70 68 .66 64 62 ppm P
SFO1  300.1318534 MHz
SI 32768
2 R B PP 3 318 SE 3001300310 MHz
=] No|m(S el - =] WD! EM
- Nt L L4 - SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T 1
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
CIRA P N\okv <o o~
SRS M =
Nt || ©

!H-NMR (300 MHz, CDCls) spectrum of compound 3c'
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NAME PM-A-307
EXPNO 21
PROCNO 1
Date_ 20190723
Time 9.29

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zgpg30
65536

0
SOLVENT CDCI3
NS 10000

DS

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096

bDw 27.800 usec
DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f{ ========
NUC1 13C

P1 10.68 usec

PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL13 16.00 dB

PL2W 13.28156662 W

PL12W 0.29870972 W

PL13W 0.26500207 W

SFO2 300.1312005 MHz
3271

S| 68

SF 75.4677410 MHz
wbw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

| W H ll J 1 g
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDClIs) spectrum of compound 3¢"'
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0.00002000 sec
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O NMNNMNMNNN w
NAME PM-THIOPHENE
EXPNO 1
SR SESIS PROCNO 1
= e Ll Date_ 20200406
© o NNNNN~ Time 16.48
. INSTRUM S|
PROBHD 5 mm DUL 13C-1
PULPROG noemul
T 65536
SOLVENT cDCI3
NS 3
DS 2
SWH 5995.204 Hz
FIDRES 0.091480 Hz
AQ 5.4657526 sec
RG 181
bow 83.400 usec
B r DE 6.00 usec
TE 300.0 K
D1 3.50000000 sec
D11
\ D12
D20

0.05000000 sec
L4 50
T T T T T T T T T T S D0 1
83 82 81 80 79 78 7.7 76 7.5 ppm
s==s===== CHANNEL f{ ======
Nuc1 1H
o o P1 12.40 usec
S S PL1 0.00 dB
< b PL14 70.00 dB
PLIW 10.54992294 W
- PL14W 0.00000105 W
SFO1 300.1312000 MHz
noelist  300.1326904 MHz
SI 16384
SF 300.1299381 MHz
WDwW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
2 A S R
T T T T T T T T T T T T T T
13 12 1 10 9 8 7 6 5 4 3 2 1 0 ppm

00

g

2
3.10

'H-NMR (300 MHz, CDCls) spectrum of 3-bromobenzothiophene
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'H-NMR (300 MHz, CDCls) spectrum of compound 2a'
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13C-NMR (75 MHz, CDCls) spectrum of compound 2a’
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BRUKER

VOVErIrhNMVONONOD S OO E'QS"E i 7
- - oo NO 6
R IR RERERE R £33 3 Procko °s
NENNNNNNNNNNNNNNN®G® OGO ?ate_ 2021092;29
ime p
\‘N\N‘W’/ / INSTRUM s
PROBHD 5mm UL 13C-1
PULPROG 2930
TD 65536
SOLVENT cDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
S AQ 5.3084660 sec
. RG 256
I} Dw 81.000 usec
o DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
v ======== CHANNEL {1 ========
3a J NUC1 1
P1 12.00 usec
PL1 -1.00 dB
R A B T T e —— PLIW  13.28156662 W
8.4 8.2 80 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 ppm SRoll 13001310954 Wi
SF 300.1300115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L_L A N 1
T T T T T T T T T T T T T 1
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o ™[0 o
Sl IS 2
- =] L )
|l

'H NMR (300 MHz, CDCls) spectrum of compound 3a’
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146.73
145.94

144.06
142.65
142.43
138.71

138.49
138.19
137.82
136.59
134.47
131.83
130.74
130.71
129.96
129.89
128.80
128.60
128.38
127.65
127.51
127.29
126.86
126.73
126.04
125.99
125.55
77.42

77.00

76.58

s S S PP T

NAME PM-A-219
EXPNO 4
PROCNO 1
Date_ 20190728
Time 20.37
N YN OITNORNNNTOOWUVLTVNOOTON®M INSTRUM .
MeE OWVAN CODrVOUMNTrODAOOND-OI N PROBHD § mm DUL 13C-1
NG SO YRR OTRNNGD QRN MO VNGNS PULPROG 29pg30
© v AN N OLTT-TOCONNDOVOONNNOOD . S 10 6
Y T T I OOOINOOONNNNNNNNNNN SOLVENT cocls
1TV N TS 12 g
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 4096
ow 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
S D11 0.03000000 sec
n 00 1
o ======== CHANNEL {{ ==zz=zz=z==z
NUC1 13C
P1 10.68 usec
PL1 0.00 dB
! PLIW  31.39858055 W
3a SFO1 754752953 MHz
¥ 2 Y ) ¥ ! X 2 s ¥ U N X § 3 - ======== CHANNEL f2 ========
148 146 144 142 140 138 136 134 132 130 128 126 ppm CPDPRG2 waltz16
uc2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870872 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Si 32768
SF 754677463 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
J.lJl jll L
T 1 T I I | 1 T I T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR (75 MHz, CDCls) spectrum of compound 3a'
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131.80
130.71
130.67
129.92
129.86
128.77
128.56
128.35
127.62
127.48
127.26
126.82
126.70
126.01
125.96
125.51

BRUKER
\NW

NAME PM-A-219
EXPNO 5
PROCNO 1
Date_ 20190729
Time 20.54
INSTRUM gect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
D 65536
S SOLVENT coci3
1l NS 256
(o] DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
3a' DW 27.800 usec
DE 6.50 usec
b TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
wl o CHANNEL f{ ========
NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB

PL1W 31.39858055 W
SFO1 75.4752953 MHz

== = CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H

P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB

PL2W 13.28156662 W

PL12W 0.29870872 W

SFO2 300.1312005 MHz
327!

Si 68
SF 75.4677490 MHz
wbDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
1 T I I I T %] T T AN I
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 (75 MHz, CDCls) NMR spectrum of compound 3a'
S99




VOO VOOMWHNND o ©
SRERQREEES28E 5 &
LR o e Bt e o s B “ © BRUKER
VOOV MWLD o~ o @ NAME PM-A-82
§RERR]2CE 58 : ExPNO 1
NNNNNNNNNS © © © M PROCNO 1
OMe Date 20180905
O Time 11.54
INSTRUM s
O ONe PROBHD 5 mm DUL 13C-1
PULPROG 2930
s T 65536
SOLVENT coci3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES  0.094180 Hz
AQ 5.3084660 sec
RG 256
3g DW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
z=szzs== CHANNEL {1 =s====z===
NUC1 1H
T T T T T T T T T T T T T T T T P1 12.00 usec
74. 73 72 14 70 @89 68 67 66 66 064 63 &2 07 6.0 ppm PL1 -1.00 dB
PLIW  13.28156662 W
SFO1  300.1318534 MHz
s 32768
SF 300.1300300 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A L 1 AA‘A 4h
1 1 I T T I 1 T 1 1 1
1 10 8 7 6 5 4 3 2 1 0 ppm
~(mNe) (o <) (w0
Nl |9 =l |12
w(v|v~|c| |« o ™
-

'H-NMR (300 MHz, CDCls) spectrum of compound 3g
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13C-NMR (75 MHz, CDCls) spectrum of compound 3g
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NAME PM-A-82
EXPNO 3
PROCNO 1
Date_ 20180905
Time 13.2

1
INSTRUM spect
PROBHD § mm IgﬁL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS

1024
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2298.8
Dw 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 13
P1 10.68 usec
PL1

0.00 dB
PLIW 31.39858065 W
SFO1 75.4752953 MHz

= == CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

SI 32768

SF 75.4677490 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



XEVO-G2SQTOF#NotSet 23-Mar-2018

DEPARTMENT OF ORGANIC CHEMISTRY 11:01:06
UNIVERSITY OF MADRAS

DRAKM -

JK-PM-92 1 (0.054) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (1:97) 1: TOF MS ES+
100+ 549.1897 2.10e9

O OMe
O OMe
~ B

Calcd mass [M+H]" = 549.1888
Found mass [M+H]" = 549.1897

39

550.1913

|

2021771 401.1518

5181703 |
| |
| |
| [ |551.1907
i 1402.1555 I | 627.2020 649.1843
462.0905 |
385.1564 | 517.2125/ | s87.1440 1
i 203.1801 301.1384 338.3396 N | 4330757 ) i [ i
| e ATl 7 e ) L 3833141 | 1 i | ﬂ‘ [ | i o | 7126459
| 212 279.1086 | N i L T L L] |
5 W e | YWICED! LN VO 177 0 00 T (W 0 Y PO 1 %

150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700

HRMS spectrum of compound 3g
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7.259
7.253
7.230
7.194
7.165
7.143
6.882
6.855
6.848
6.809
6.780
6.167
3.893
3.778

6.167

NAME PM-A-204
] 7

EXPN

PROCNO 1

Date_ 20180831

Time 20.02
INSTRUM s
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 65536
SOLVENT cDCR
NS 16

DS 2
SWH 6172.839 Hz
FIDRES °£§§°m
AQ 5.30 sec
OMe RG 181
O O DW a;::o usec
DE .50 usec
O OMe TE 3000 K
S D1 1.00000000 sec
TDO 1
O CHANNEL f1 =
NUC1 1H
P1 12.00 usec
MeO PL1 -1.00 dB
PLIW  13.28156662W
— L 3h ) SFO1  300.1318534 MHz
s 32768
T T T T T T T T T SF  300.1300091 MHz
76 74 72 70 68 66 64 62 ppm _—_ e
LB 0.30 Hz
GB 0
PC 1.00
] i ]
1 T b I N I T I i M| R A ) | R | R | D 1 1 ig 1
12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
NN o
MR S[=[8
Nl || | 110

!H-NMR (300 MHz, CDCls) spectrum of compound 3h
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158.48
148.68

146.57

140.61

140.09
140.03

139.08

137.71
135.70
134.75
133.02
132.61
132.28

131.81

131.52

131.49
131.18

129.43

126.73

126.58

125.43

125.31

B N

113.71
113.43
107.22

103.79
77.45
77.03

76.61
55.99

55.25
55.17

55.11

S
MeO
3h
Im || ) ¥
T | T T I T T T I T 1
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13C-NMR (75 MHz, CDCls) spectrum of compound 3h
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NAME PM-A- 204
EXPNO 6
PROCNO 1
Date_ 20180831
Time 19.59
INSTRUM s
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 5536
SOLVENT CDCI3
NS 1024
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG
bDw 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1
13C
P1 10.68 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
uc2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
S| 768
SF 75.4677490 MHz
WD! EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NAME PM-A-5 204

EXPNO
PROCNO 1
Date. 20180831
OMe Time 18.44
INSTRUM spect
O PROBHD 5 mm DUL 13C-1
O PULPROG  depti35
OMe ™ 65536
SOLVENT coci3
NS 256
O O O OMe DS 4
s SWH 17985.611 Hz
FIDRES  0.274439 Hz
S O AQ 1.8219508 sec
RG 16384
y y , , , wed DW 27.800 usec
e!
135 130 125 120 115 ppm s 3 300.0%
CNST2  145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
I “ TDO 1
_ 1l " CHANNEL f{ ======:
"Nuc1 13C
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB
PLAW  31.39858055 W
SFO1  75.4752953 MHz
======z= CHANNEL 12 ======:
CPDPRG2  waltz16
NUC2 1H
P3 12.00 usec
P4 24,00 usec
PCPD2 80.00 usec
PL2 .00 dB
PL12 15.48 dB
PL2W  13.28156662 W
PL12W  0.20870972 W
SFO2  300.1312005 MHz
sl 32768
SF 75.4677490 MHz
wbw EM
T T I I I I I | T T 1 ﬁs_ga 1.000 Hz
200 180 160 140 120 100 80 60 40 B 0
20 0 ppnfg 1.40

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 3h
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VAK-DmM-192
iitm_PROTON-5to15 CDC3 /opt/topspin nmr 1
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ANRRSUANT 5 22
=== | |1
9 ® § e
(J1°
3i
T T T T T T T T T T T T T T T T T T T T T
7.5 73 71 6.9 6.7 6.5 6.3 6.1 5.9
f1 (ppm)
J A N A
e P
SR 38
- — -
T -, T T i T T v T S T T T v T v T v T Y T T T L4 T Y T y T T T v T v T T v T T T v
12.0 11,5 11.0 105 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0f (5.5) 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm

'H-NMR (400 MHz, CDCls) spectrum of compound 3i
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A ial
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13C-NMR (100 MHz, CDCls) spectrum of compound 3i
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7.250
7.238
7.209
7.117
7.109
7.088
6.861
6.846
6.838
6.815
6.801
6.771
6.117
5.904

790

773
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NAME PM-A-199-A
EXPNO 81
PROCNO
8888 e8esE E 3 Date_ 20130712
RRRAGEEELELS - o Time_ 1425
MNANNNNNCG®®®© o © w INSTRUI
\ ( B PROBHD S mm 13C-1
OMe PULPROG 2g30
TD 5536
SOLVENT cDci
NS 16
o) DS 2
7 SWH 6172.839
fo) FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 8127
bDw 81.000 usec
s DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
1
O ======== CHANNEL {1 ========
NUC1 1H
P1 12.00 usec
OMe PL1 -1.00 dB
PLIW 1328156662 W
3j SFO1 300.1318534 MHz
T T T T T T T T T T T T L ) Sl 32768
76 74 72 7.0 68 66 6. A . . . SE o - 200-100088 Mz
4 62 60 58 56 ppm wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I T T T T I T I 1 1 1 1 1
12 1 10 9

'H-NMR (300 MHz, CDCls) spectrum of compound 3j
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BRUKER
Cooia)

p——————

D11 0.03000000 sec
1

NAME PM-A-199
EXPNO 17
PROCNO 1
Date_ 20190718
Time 7.21
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
OMe ™ 65536
SOLVENT cDCI3
NS 8000
o DS 4
SWH 17985.611 Hz
fo) FIDRES 0.274439 Hz
O AQ 1.8219508 sec
RG 5792.6
bW 27.800 usec
S DE 6.50 usec
TE 300.0 K
O D1 2.00000000 sec

OMe U

P1 10.68 usec

3j PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677434 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

it etk et * Vereesnd sy , sy
T I I T T T T T I T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3j
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113.78
113.50
104.74
101.66

131.51
131.44
131.31
131.15
126.65
126.48
125.39
125.21
101.19
55.14

55.06

TSN\ %

NAME PM-A-199
MO MR NWw ™MW E’xgghé%o 181
- < w ~N o
RIHT 8IAS R3 Ro8% Date 20180718
Tl 7. 8
hhnh alNw e S 1) - \ INSTRUM spect
2 T e Tl T i T e = = om PROBHD 5 mm DUL 13C-1
e PULPROG  dept135
L) 65536
SOLVENT cDCI3
o) NS 2000
7 DS 4
I o SWH 17985.611 Hz
‘ FIDRES 0.274439 Hz
‘ AQ 1.8219508 sec
RG 16384
S DW 27.800 usec
DE 6.50 usec
J TE 300.0 K
ke - " " CNST2  145.0000000
o r D1 2.00000000 sec
D2 0.00344828 sec
T T T T T T T OMe %1)% 0.00022000 sec
130 125 120 115 110 105 ppm 3j
4§ J ======== CHANNEL {1 ========
NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB
PLIW  31.39858055 W
l J SFO1  75.4752953 MHz
L
] = s======= CHANNEL {2 ========
CPDPRG2  waltz16
NUC2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB

PL2W 13.28156662 W

PL12W 0.29870972 W

SFO2 300.1312005 MHz
327

sl 68
SF 75.4677430 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR (75 MHz, CDCIs) spectrum of compound 3j
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!H-NMR (300 MHz, CDCls) spectrum of compound 3k
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NAME JK-PM-160-A
EXPNO 6
PROCNO 1
Date_ 20180615
Time 23.10

INSTRUM spect
PROBHD § mm DUL 13C-1

PULPROG 2930
0 65536
SOLVENT cDci3
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.3084660 sec
RG 362

bw 81.000 usec

P1

PL1 -1.00 dB
PLIW 13.28156662 W
SFO1 300.1318534 MHz
S| 32768

SF 300.1300055 MHz
WDwW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00




148.68
146.96

140.80

139.49

138.92
136.71
136.03
135.40
134.03

133.86

133.21

132.89

132.57

132.17
129.87

129.69

129.50

129.34

129.24

128.64

128.33
127.79

127.70

126.27
126.03
122.49
122.42
106.74
104.05
77.43
77.01
76.59
56.05
55.15
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~ o OO TMOANTNODXr~TOONNMODIMO NS
s @ 2SN SS28NIBTERBRINIIRRNS
S ¢ SE8883ITRISSAIIIIRIRNER
RSN == O owe
QS
OOO s
3k
T T T T T
145 140 135 130 125 ppm
SR e *JLmnﬂ ““ USRI SRS ——
T I T I | I T I I T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDClIs) spectrum of compound 3k
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NAME JK-PM-160-A
1

EXPNO

PROCNO 1
Date_ 20180630
Time 0.18
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
5536

TD 655,
SOLVENT CDCI3
NS 6000

DS

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5

bDw 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

P1 10.68 usec

PL1 0.00d

PLIW 31.39858055 W
SFO1 75.4752953 MHz

CHANNEL f2
waltz16
1H

80.00 usec
B

16.00 dB
13.28156662 W
0.29870972 W
0.26500207 W
SFO2 300.1312005 MHz

Sl 32768

SF 75.4677490 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



XEVO-G2SQTOF#NotSet 21-Jun-2018
DEPARTMENT OF ORGANIC CHEMISTRY 14:20:48
UNIVERSITY OF MADRAS
DRAKM
JK-PM-160 45 (1.668) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (43:53) 1: TOF MS ES+
100 521.1575 1.05e7
i
] O OMe
| e an
| e
Yo e
| !
| Calcd mass [M+H]" = 521.1575
" Found mass [M+H]" = 521.1575
1 3k
=l | )
522.1606
/ 537.1521
507.2724 1 £04 5460
’
538.1569
’
506.1348 308.2755 520.1487 i24'2497
502.3174 [ [ \ 539.1561
VTS 7 [ 516.4266 ; 528.2407
’ 499.1366 ‘ 503 2 ‘ ‘ Fos,zm 512.4158 J | 1 j 529.2453 5354718 ’5393209
o“u'ix“hllw" [] A LU .I M NI lJ .i A\L(‘LLL L!LJ |IILJ1W|I '1 Ll(“.JA.lllﬂth‘ll '\(!» miz

494 496 498 500 502 504 506 508 510 512 514 5—1rG 518 520 522 524 526 528 530 532 534 536 538 540

HRMS spectrum of compound 3k
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7.908
7.880
7.816
7.789
7.761
7.748
7.734
7.721
7.583
7.562
7.556
7.535
7.415
7.391
7.365
7.340
7.256
7.152
6.990
6.967
6.748
6.725
6.274

BRUKER

—3.909
—3.506

|
|

VOOV Tr VLT TrONOOD = o~ ~ 0 = NAME PM-A-213
38SBRIRNZRE453838 8 g% 3% < B' ExoNo
NENNNNNNNNNNNNNNNS N © © © © © PROCNO 1
eSS VT LN | ®

ime 0.38
OMe INSTRUM  spect
PROBHD 5 mm DUL 13C-1
O OMe PULPROG 2g30
D 65536
s SOLVENT cDcI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
Br RG 362
bW 81.000 usec
3l DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL 1 ==
NUC1 1H
T T T T T T T T T T T T T T T T T T T T P1 12.00 usec
81 80 79 78 77 76 75 74 73 72 71 70 89 68 67 68 65 64 63 PPm PL1 -1.00 dB
PL1W 13.28156662 W
SFO1 300.1318534 MHz
S| 32768
SF 300.1300082 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JUL .
T T T T T T T T T T T B

T
1 10 9 8 i 6 5 4 3 2 1 0 ppm

O Wo|-vwo|on|o | [N
QQ“‘.".“‘\!jm° S [w
NN N[N v ™™

!H-NMR (300 MHz, CDCls) spectrum of compound 3l
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13C-NMR (75 MHz, CDClIs) spectrum of compound 3l
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NAME PM-A-213
7

EXPNO

PROCNO 1
Date_ 20180915
Time 3.54
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

T 65536
SOLVENT CDCI3
NS

3000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5
bDw 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1
13C
10.68 usec
0.00 dB

31.39858055 W
SFO1 75.4752953 MHz

===z===== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

SI 32768

SF 75.4677490 MHz
WDwW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



NAME PM-A-166
QONNOWVOINNT™ OV TON ™ Dee-m ~ O © EXPNO 7
2558228885833 88R5 25828 E3¥ 28 PROCNO 1
NNENNNNNNNNNNNNNNNSNNNS ©©Ooo ©© © © Date_ 20181101
Time 10.03
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG 2930
T0 65536
SOLVENT cocis
NS 16
DS 2
SWH 6172.839 Hz
3m FIDRES 0.084190 Hz
AQ 5.3084660 sec
RG 645.1
bw 81.000 usec
DE 6.50 usec
TE 3000 K
D1 1.00000000 sec
< TDO 1
T T T T T T T T T T T T T T T T T T T T T T T T ======== CHANNEL f{ ========
81 80 79 78 7.7 76 75 74 73 72 71 70 69 68 67 66 65 64 63 6.2 6.1 6.0 59 ppm g:’m 1”:,"“”
PL1 -1.00 dB
PL1W 13.28156662 W
SFO1 300.1318534 MHz
Sl 32768
SF 300.1300071 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I Ko
I 1 I T T T T T T | T T T )
1 10 9 8 7 5 4 3 2 1 0 ppm
O olvin | (O el -
e I i b S I B o8 >
NWie|O|N|v~| [« e ©

'H-NMR (300 MHz, CDCls) spectrum of compound 3m
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137.13
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3m
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13C-NMR (75 MHz, CDCls) spectrum of compound 3m
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BRUKER

NAME PM-A-166
EXPNO 6
PROCNO 1
Date_ 20181101
Time 10.00
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
T

D 65536
SOLVENT CDCI3
NS 1000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
A 1.8219508 sec
RG 3251
bDw 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

P1 10.68 usec
PL1 0.00d

PL1W 31.39858055 W
SFO1 75.4752953 MHz

= == CHANNEL f2 =:
CPDPRG2 waltz16
1H

PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

Sl 32768

SF 75.4677430 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



ODTTMHMTONOOULOMNANNDOTNNDOLTT O™ ™
8883355335 35AR88N8TRR8828YY
ool o
NNNNNNNNNNNENNNNNNNNN G 6 66666 oo BRUKER
VO ITONOVONNNDTNNDO T NAME JICME:13)
BODWLTONT-—PVORT-ONOLMONMS ®M W0 EXPNO 1
COVWOOUUVITLTNOHANNNNNT-T-NN©OW Br PROCNO 1
NANNNMNNMNNANMAMNNANMAMAMNANNMNNNNN O © © © © Date_ 20180416
Time 17.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
DO OMe ™ 536
SOLVENT cnci3
NS 16
DS 4
S SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
OMe RG 114
DW 81.000 usec
DE 6.50 usec
Br 3n TE 300.0 K
D1 1.00000000 sec
1
P1 12.00 usec
PL1 -1.00 dB
PL1W 13.28156662 W
— = T : - - - T SFO1 300.1318534 MHz
S| 32768
7.8 7.6 7.2 7.0 6.8 6.6 ppm SF 300.1300363 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A UL L
T T I ] T N | ATFA | b i 1 1
12 11 10 9 5 4 %! 2 1 0 ppm
w0
S|o
el

!H-NMR (300 MHz, CDCls3) spectrum of compound 3n
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151.94
149.54
138.56
137.23
136.75
136.71
135.50
135.16
135.08
134.87
134.63
131.97
130.75
130.65
130.01
129.91
129.35
128.77
126.64
126.56
125.86
122.20
121.84
120.94
120.26
116.50
112.28
110.25

54.71
54.46

g
|

EXPNO
PROCNO 1
Date_ 20180416
Time 18.37

Br INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG 2gpg30
D 65536
ﬁOLVENT 102::DCI3

OMe DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec .
RG 1625.5

S DW 27.800 usec
O DE 6.50 I.:(SEC

TE 300.0

OMe D1 2.00000000 sec
D11 0.03000000 sec

Br 3n TDO 1
CHANNEL f{ ========

NUC1 13C
P1 10.68 usec
PL1 0.00 dB

PLIW 31.39858055 W
SFO1 75.4752953 MHz

=z====== CHANNEL f2 s=======
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

S| 32768

SF 75.4678282 MHz
WDwW EM

SSB 0

LB 1.%0 Hz

L bl ] : T

I I I I I I I T T T T T T | I I I I |

T
200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3n
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EREEE EEISERNNOR RN oK 010 O o w0 BRUKER
Current Data Parameters
VWA TrFOVWOMVOUVTETVOINTOWOWNWOWMM NAME JK-B-PIPE-Ph-RDA
ROOOOVOVOVVOOLBBNMANNCOHOADING
NNNNNNNNNNNNNNNNNNNGOG© OO0 PROCNO 1

!H-NMR (300 MHz, CDCls3) spectrum of compound 30

S120

\N\ W%//‘% F2 - Acquisition Parameters
Date_ 0170602
Time 22.59
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 5536
SOLVENT cDci3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 1
bW 81.000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
T T T T T T TDO 1
8.0 75 7.0 6.5 6.0 ppm
P1 13.31 usec
PL1 0.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
Sl 32768
SF 300.1300122 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L | |
T T T T T i T T T T T T T 1
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
- (o|-o|o]|e
©lw/ao|8|8|8
o e | Q| |v ||
- ]



134.04
133.90
133.14
132.40

w0
e
3
-

136.71
135.93
135.63

oo
™ D
N
M ™
-

147.00
145.90
140.84

127.68
126.32
126.03
122.59
122.42
104.21
101.95
101.32
77.45

77.03

76.61

oww
il
0 N~
NN~
- e

130.46
130.02
129.86
129.38
129.23
129.19

<
&
o~
el
-

T ———

Mtnl I j

Current Data Parameters
NAME  JK-B-PIPE-Ph-RDA
EXPNO 3

PROCNO 1

F2 - Acquisition Parameters
Date_ 170602

Time 22.56
INSTRUM

PROBHD § mm DUL 13C-1

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 20642.5

bw 27.800 usec
DE 6.00 usec
TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

== CHANNEL
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.58 dB

PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing ;araneters
SI 3276

SF 75.4677490 MHz
WDwW EM

SSB 0

LB 1.00 Hz

GB 0

PC 140

|

T T T I T I
210 200 190 180 170 160 150 1

T T T T T T T T I I T T T

I T
40 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 30
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DDMODOTOWD ©
SANETBBBI33INEN
COHDDOONNGONNT «~ :
ONNNNN NN
l////// Current Data Parameters
NAME  JK-B-PIPE-Ph-RDA
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170602
Time 20.46
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG  dept135
™ 65536
SOLVENT cDCI3
NS 500
DS 4
SWH 17985.611 Hz
) FIDRES  0.274439 Hz
AQ 1.8219508 sec
RG 16384
J | DW 27.800 usec
DE 6.00 usec
[ TE 300.0 K
CNST2  145.0000000
D1 2.00000000 sec
2 0 [« d2 0.00344828 sec
S’) g ‘e& el ) ~ © ©w o 0 o o~ @ ™ d12 0.00002000 sec
3 ayesE 38 5d 23 g s i
8 KRIEE KK &8 88 T 1Y
- rrrre ee - = - —— CHAr:;\IcEL {1 ========
P1 9.63 usec
2 19.26 usec
1 0.00 dB
SFO1  75.4752953 MHz
PL12 15.58 dB
SFO2  300.1312005 MHz
F2 - Processing parameters
T T T T T T T T T T T T T Sl 32768
130 125 1 W@ W s 1 o ppm 104 103 102 PPM  wow TR
SSB 0
LB 1.00 Hz
GB []
T T T T T T T T i T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR (75 MHz, CDCls) spectrum of compound 30
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XEVO-G2SQTOF#NotSet 02-Nov-2018

DEPARTMENT OF ORGANIC CHEMISTRY 12:36:42
UNIVERSITY OF MADRAS

DRAKM i

JK-B-Ph 51 (1.888) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100 505,|1 263 1.53e6

%

Calcd mass [M+H]* = 505.1262
Found mass [M+H]* = 505.1263

3o

| 506.1293

507.2730
495.4413

504.1184 |
489.3199 502.3174
489.0918 | 4903220 493.4233  4953798| 4964430 | 503.1657 f 508'27239 2823
‘ R i \ 4974469 4991474 5013542 | | ] u__ 511.2883
0 k.__..rl S il...__L_n___T,_A...h . spansil L ath isibiale i, R e L. il R e PRRSCURGEPN m/z
488 489 490 491 492 493 494 495 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511

HRMS spectrum of compound 30

5123



N
NNNNNNNNNNNNNNNNNNN® OO o BRUKER

R 6 e e B R S B BN R NAME PM-555.F
NOUN—-~ONOMNMODWVWLTNDO OB O N EXPNO 1
NRRRRNESE8EINNaNINNNSRR0Q PROCNO 1
NENNNNNNNNNNNNNNNNNN GO O O Date_ 20200923
Time 0.07
\ \/./%"/// \/ INSTRUM spect
" : PROSHD 5 mm DUL 13C-1
cl PULPROG 2530
TD 85518

FIDRES 0.0S4130 Hz

SOLVENT coes
NS 15
oS 2
’O SWH 5172.333 Hz
' S AQ 5.2084550 sec
RG 352

ow 81.000 usec
DE 5.50 usec
TE 300.0 K
D1 1.0000000C0 sec
TDO 1
3p
======== CHANNEL f1 =======
NUC1 1H
P1 13.5Q usec
PL1 -1.00d3S
PLIW 13.28158882 W
SFO1 300.1313534 MH2
SI 32758
SF 300.1300011 MH2
T T T T T T T T T T T Wow EM
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 Sss -
PR Ls 0.30 Hz
G8 Q
PC 1.00

JJUJL J L

-
w
-
N
-
-
-
o
w
(=]
~
[=2]
o
E-N
w
n
-
o

ppm

13.30
3.40
1.01
0.98
1.00

!H-NMR (300 MHz, CDCls3) spectrum of compound 3p
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BRUKER

NAME PM-565-F
EXPNO 2
PROCNO 1
Date_ 20200923
Time 54

INSTRUM spect
PROBHD 5 mm DUL 13C-1

) D 655
SOLVENT cDCI3
Cl NS
DS
SWH 17985.611 Hz
FIDRES 0.274433 Hz
AQ 1.8219508 sec
RG 2048
S ow 27.800 usec
DE 6.50 usec
TE 300.0K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
L 3p J CHANNEL f1
NUC1 13C
P1 12.75 usec
PL1 -1.00dB
PLIW 39.52848305 W
SFO1 75.4752953 MHz
======== CHANNEL 2
CPDPRG2 waltz18
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00d8
PL12 14.46d8
PL13 16.00d8
PL2W 13.281568662' W
PL12W 0.37778833 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677438 MHz
wDw EM
ssB 0
LB 1.00 Hz
G8 0
“ Hl I L PC 140
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3p

$125



l U 1 i l 1 i i 1 1 A i 1
79 78 7.7 76 75 74 73 7.2 71 70 69 6.8 6.7 ppm

BRUKER

NAME PM-567-P
PNO 1
PROCNO 1
Date_ 20200925
Time 18.53
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
0 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094130 Hz
AQ 5.3084660 sec
RG 574.7
bw 81.000 usec
DE 6.50 usec
TE 300.
D1 1.00000000 sec
TDO 1
== CHANNEL '
1H
13.50 usec
-1.00 dB
13.28156662 W

300.1318534 MHz

32768
SF 300.1300011 MHz
WDW EM

SSB 0

LB 030 Hz
GB 0

PC 1.00

13

12

11

10

o
IS
w
N
-

'H-NMR (300 MHz, CDCls3) spectrum of compound 3p
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160.21
160.13

142.56

138.81

138.19
136.77

136.53

136.15

135.96
134.08

133.99

132.08

131.90
131.17
131.04
130.50
130.23
130.15
130.04
127.95
127.72
126.69
126.18
125.87
124.83
123.32
122.89
115.66
114.93
77.43

77.01

76.59

55.69

55.45

T m—

NAME PM-567-P
EXPNO 2
PROCNO 1
Date_ 20200925
Time 19.14
OMe INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 25pg30
5
cl SOLVENT coci
NS 1000
DS 4
SWH 17985611 Hz
FIDRES 0.274433 Hz
AQ 1.8213508 sec
RG 2043
S Dw 27.800 usec
DE 6.50 usec
TE 3000 K
D1 2.00C00000 sec
D11 0.03000000 sec
T 1
3C| ======== CHANNEL f1
Nuc1t 13C
OMe P1 12.75 usec
PL1 -1.00¢8
PLIW 39.52848303 W
SFO1 75.4752953 MHz
======== CHANNEL 2
CPDPRG2 waitz1s
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00d8
PL12 14.46d8
PL13 16.00d8
PL2W 13.28158862 W
PL12W 037778833 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
S| 32768
SF 754677431 MHz
wow EM
ss8 0
L8 1.00 H2
J Jl Ga [}
| N N Rk
T T T T T T T I I i T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3q
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8.151
8.122
7.816
7.805
7.770
7.741
7.698
7.653
7.636
7.409
7.386
7.362
7.335
7.258
7.027
7.004
6.728
6.704

TN ="

BRUKER

o~
SN SEpsspsssube o« 03 NAME  PM-5734
= RLIRNNQYYITNNON 9 N EXPNO 4
< NNNNNNNNNNNN ~~ © o PROCNO 1
Date_ 20201009
\l N\ NIZ7 N Noo| [ e
2 INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
0 65536
SOLVENT coci3
NS 186
DS 2
[ SWH 6172.839 Hz
FIDRES 0.094130 Hz
AQ 5.3024660 sec
RG 645.1
bW 81.000 usec
DE 6.50 usec
TE i
D1 1.00000000 sec
3r TDO 1
CHANNEL f1
NUC1 1H
P1 13.50 usec
. ’ y ’ T T T T T PL1 -1.00 dB
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm PL1W  13.28156562W
SFO1  300.1315534 MHz
sl 32768
SF 300.1300073 MHz
wDwW EM
SSB [}
L8 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T 1
12 11 10 9 8 7 6 5 4 3 2 1 ppm
~| [o|(~]|[o]=
ol |2|=([2]2
| |<T||N|| ]|~
b a

!H-NMR (300 MHz, CDCls3) spectrum of compound 3r

S128



COTRONOTONNOMOIUVNYWETTOLTWNWOWYINN™

CNOCMARUOUWE-FTVrANRNTOUNOROR-ONBLT~Or ]
N NSO COOULTTNCCCONDNOOINNOMANS S T2
T T ETMOMMMOOMOMOOMOMOOO0NNNNNNNNNNNN NSNS O
Lol S ot o R R I o il ol ol ol ol ol ol o T

SNV =

By, !
BRUKER

NAME PM-5734
EXPNO 3
PRCCNO 1
Cate_ 20201009
Time 10.13

INSTRUM spect
PRCEHD 5 mm DUL 13C-1
PULPRCG z: >

N02 TD
SCLVENT cocen
NS 16660
cs N
SwH 17335.511 Hz
FIDRES 0274433 Mz
AQ 1.3213503 sec
s RG 3543,
cw 27.300 usec
CE 5.50 usec
TE 300.3 K
D1 2.30CC0CC0 sec
D11 0.030000C0 sec
TCO 1
s==zzz=3 CHANNEL 11 ss=s=s33
3r NUCt
21 12.75 usec
PL1 -1.00c8
PLIW  33.52345303 W
SFOT  7S5.4752933 MHz
CPCPRGZ  wait21s
NUC2 =
PCPO2 32.0Q usec
PL2 -1.00e8
PL12 144503
PLI3 15.00 28
PL2W 1323155552 W
PLIZW  0.37773333 W
PLI2W  0.29500207 W
SFO2  300.1312005 MKz
st 2753
SF 754377423 Mz
A WOW EM
ssa a
| L8 1.00 Mz
Ga )
\ ’ I PC 14
IERIIT! J :
T T T T T T T T T T T
200 180 1€0 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDClIs) spectrum of compound 3r
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BRUKER

2 PO MOOCDOROITRNONNTOOMBVDL =N g:ylfo PM~527‘4
CCENOILTITORORNNCODIULNDDODWO®O® T =
- CORNNNENRNUUUUIETTLTIOOMANNT S OQR PROCNO 1
< SO NN NNNSNNMNNNMNNMNNMNNMNNMNNMNNMNNNNNNNNN O © e ~ Date_ 20201010
OMe ime .28
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
NO TD 65535
2 SOLVENT coci3
NS 15
DS 2
SWH 6172.839 Hz
FIDRES 0.084130 Hz
AQ 5.3084660 sec
S RG 362
bW 81.000 usec
DE 6.50 usec
TE 3000 K
D1 1.00000000 sec
TDO 1
3s ======== CHANNEL 1 ========
OMe NUC1 1H
- ~ P1 13.50 usec
PL1 -1.00dB
PLIW 13.28156662 W
SFO1 300.1318534 MHz
sl 32768
SF 300.1300072 MHz
T T T T T T ;‘JSDBW EM
0
7.8 7.6 7.4 7.2 7.0 ppm LB 0.30 Hz
GB 0
PC 1.00
T T T T I T T T T 1 T 1 T
11 10 9 8 7 6 4 3 2 1 0 ppm
WL
wn niwn|o x| o
g[8[2[a[=|s|S c:| 3(8
o ed e e e e = | (e

'H-NMR (300 MHz, CDClIs) spectrum of compound 3s
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160.61
160.27
146.96
145.18
142.49
136.98
136.91
136.85
136.32
135.60
134.24
134.07
132.16
131.97
130.56
130.44
130.35
130.03
129.95
128.04
127.77
127.04
126.51
123.25
123.18
122.59
120.42
119.96
116.14
115.02
77.43

77.01

76.59

55.85

55.45
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BRUKER

NAME PM-5741
3

EXPNO

PROCNO 1
Date_ 20201010
Time 146
INSTRUM spect

P
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

53

0 65536
SOLVENT cDCI3
NS 1150

DS 4
SWH 17985.611 Hz
NO, FIDRES  0.274439 Hz
AQ 1.8219508 sec
RG
Dw 27.800 usec
DE 6.50 usec
TE 300.0 K
s D1 2.00000000 sec
D11 0.03000000 sec
1
O P1 12.75 usec
3s PL1 -1.00 dB
OMe PLIW  39.52846909 W
J SFO1 75.4752953 MHz
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.46 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.3777883S W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
S| 32768
SF 75.4677443 MHz
wbw EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
- L i .
T T T T T T I I T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

1BC-NMR (75 MHz, CDCls) spectrum of compound 3s
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7.340
7.314
7.289
7.272
7.264
7.246
7.229
7.204
7.193
7.186
7.168
| 7.155
| 7.144
1 7.135
L7113

7.868
7.843
7.838
7.523
7.507
7.497
7.483
7.340
7.314
7.289
7.272
7.264
7.246

7.229

-
oo
N -
~~

7.436
7.411
7186
7.168
7.155

SRS (==

7.000
6.972
6.964
6.957

7.144
7.135
7.113
7.000
6.972
6.964
6.957
6.946
6.929
6.880

6.946

6.929
-6.880

6.801
6.783

6.801
6.783

88 87 86 85 84 83 82 81

80 78 78 17 78 T8 74 T3 T2 T4

70 69 6.8 6.7 66

ppm

'H-NMR (300 MHz, CDCls) spectrum of compound 3t
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NAME PM-A-178
EXPNO 4
PROCN 1
Date_ 20181215
Time 10. 26
INSTRUM

PROBHD § mm UL 13C-1
PULPROG 2g30

T 536
SOLVENT CcDCI3
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5. 3084860 sec
RG

bW 81 000 usec
DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H

P1 12.00 usec
PL1 -1.00 dB
PLIW 13.28156662 W
SFO1 300.1318534 MHz
S| 32768

SF 300.1300107 MHz
wDwW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



139.50

131,05
130.59
130.39

129,97
129.44
129.05
128.44
128.27
128.17
127.90
127.50
127.24
126.92

126.78

| 122.67

-122.01

1115.61
115.11
77.75
77.32
76.90

=3
i
]
o~
3
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13C-NMR (75 MHz, CDCls) spectrum of compound 3t
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NAME PM-A-178
EXPNO 2
PROCNO 1
Date_ 20181215
Time 8.13
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 8000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 32768
bw 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C
P1 10.68 usec
PL1 0.00 d
PL1W 31.39858055 W
SFO1 76.4752953 MHz
= CHANNEL f2 =
CPDPRG2 waltz16
NUC2 H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677191 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



133.79
131.81

131.63
129.99
129.57
129.05
128.06
127.77
127.51
126.84
126.52
126.35
126.14
125.63
124.82
123.98
123.20
123.01
122.28
115.21
114.71

.ll'lﬂﬁl Ll X

NAME PM-A-178
EXPNO

PROCNO 1
Date_ 20181215
Time 10.23

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135

T 65536
SOLVENT CDCI3
S 2000

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384

bDw 27.800 usec
DE 6.50 usec
TE 300.0 K

CNST2 145.0000000

D1 2.00000000 sec

D2 0.00344828 sec

D12 0.00002000 sec
1

m »

200

180

160 140 120 100 8l0 60 40 20

DEPT-135NMR (75 MHz, CDClIs) spectrum of compound 3t

5134

CHANNEL f1 ========
NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1

0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

P3 12.00 usec

P4 24.00 usec

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL2W 13.28156662 W

PL12W 0.29870972 W

SFO2 300.1312005 MHz

Si 32768

SF 75.4677490 MHz
W EM

SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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'H-NMR (300 MHz, CDCls) spectrum of compound 3u
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137.50
136.79
136.33
135.63
133.94
132.78
130.40
130.14
130.07
129.93
129.69
129.58
129.32
129.14
129.10
128.78
128.13
128.04
127.93
127.69
127.48
127.27
127.22
127.09
127.00
126.70
126.61
126.54
126.42
124.27
123.87
123.79
123.40
123.34
123.15
122.92
122.70
122.47
121.78
115.25
114.92
77.46

77.03

76.61

‘ : : : BRUKER
BN £

NAME PM-A- 151
8

EXPNO

PROCNO 1
Date_ 20180831
Time 2245

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

0 65536
SOLVENT CcDCI3
NS 1500

DS

SWH 17985.611 Hz

FIDRES 0.274438 Hz

AQ 1.8219508 sec

RG 3649.1

bDw 27.800 usec

DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
? TDO :

s======= CHANNEL f{ ========

NUC1 13C

P1 10.68 usec

PL1

0.00 dB
PLIW 31.39858055 W
SFO1 76.4752953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NuUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL13 16.00 dB

PL2W 13.28166662 W
PL12W 0.29870872 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

32768
SF 75.4677490 MHz
D! EM

0
1.00 Hz

| T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3u

5136



DT OO NI ™
O8SSANRES
MNP g BRUKER

NAME PM-A-214
- EXPNO 1
= PROCNO 1
= Date_ 20181218
Time 22.22
/ INSTRUM spect
PROBHD 5 mm DUL 13C-1

PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16

DS

2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
A

Q 5.3084660 sec
RG 574.7
DW 81.000 usec
v DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
1H
12.00 usec
-1.00 dB
13.28156662 W
I U J T T J ; | ! ! 300.1318534 MHz
8.6 184 (8.2 280 78, 76 T4 T2 F7.0. 6.8 ppm sl 32768
SF 300.1300098 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

5 4 3 2 1 0 ppm

'H-NMR (300 MHz, CDCls) spectrum of compound 3v

S137



140.61
139.66
138.99
138.33

é

138.24

137.32

137.01

136.77

136.05

135.58

135.38

133.76
132.21

131.99
131.77
130.98
130.90
130.02
129.48
129.00
127.80
127.74
127.54
127.12
126.52
126.39

NAME PM-A-214
EXPNO 2
PROCNO 1
Date_ 20181218
Time 7.1

INSTRUM sgecl
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

1D 65536
SOLVENT CcDCI3
NS 8000

DS

4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
Al

Q 1.8219508 sec
RG 3251
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec

1

P1 10.68 usec
PL1 0.00d

PL1W 31.39858055 W
SFO1 75.4752953 MHz

= = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

S| 32768
SF 75.4677415 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. . I I\ : Y
T T T T K T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 3v

5138
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e A
NAME PM-A-167-A
EXPNO 4
PROCNO 1
N TTNNMNONOTRONMNOO RN =D Date_ 20200112
OCRMNOULNMNMANOOINTNANCTNOOL Mo ™D ( Time 9.56
SO0 C000RNNARRNNRORRXRRNNGQ INSTRUM spect
MeNMNNNNNNIN G @ @000 0000000000 PROBHD 5 mm DUL 13C-1
TD 65536
SOLVENT CDCI3
NS 32
OMe i -
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 362
DW 81.000 usec
DE 6.50 usec
O OM TE 300.0 K
e D1 1.00000000 sec
4d 1
L
P1 13.50 usec
PL1 -1.00 dB
PL1W 13.28156662 W
SFO1 300.1318534 MHz
Sl 32768
. . . ; . ; : : . | SF 300.1300348 MHz
78 760 TA T2k 70 6866l ppm ity o
LB 0.30 Hz
GB 0
PC 1.00
J_A__~ Ju
T T [ I T I T I T I T I I 1
12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
| [N o w(F|w|w]|N Q|
o] ’?ﬁq‘\:\m L B
ol | ||| N N[

'H-NMR (300 MHz, CDClIs) spectrum of compound 4d
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152.60
152.00

142.99

142.96

140.35
140.06

138.29

132.17

131.73
130.70

130.65

130.52
130.21
129.76
129.56
128.43
127.78
127.37
127.13
126.79
125.97
125.94
125.58
125.51
124.82
123.94
123.17
111.57
111.34
77.43

77.01

76.59

57.01

56.78

Z
§

NAME PM-A-167-A
2

EXPNO

PROCN 1
Date_ 20200112
Time 7.44

S|
PROBHD § mm DUL 13C-1
PULPROG  zgpg30

D 65536
SOLVENT CDCI3
S 8000

N
DS 4
SWH 17985.611 Hz
FIDRES  0.274439 Hz
OMe AQ 1.8219508 sec
RG 5160.6
bDw 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
$11 0.03000000 sec
OMe
4d
L 39.52846908 W
SFO1  75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2  waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.46 dB
PL13 16.00 dB
PL2W  13.28156662 W
PL12W  0.37778899 W
PL13W  0.26500207 W
SFO2  300.1312005 MHz
s 32768
SF 75.4677433 MHz
WDW EM
SSB (]
LB 1.00 Hz
GB 0
Jl l ‘ l PC 1.40
[ Il =
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 4d

S140
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NAME PM-A-167-A
EXPNO 5
PROCNO 1
Date_ 20200112
Time 20.16
OMe INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
™D 65536
SOLVENT CDCI3
NS 456
DS 4
SWH 17985.611 Hz
OMe FIDRES  0.274439 Hz
4d AQ 1.8219508 sec
RG 16384
DwW 27.800 usec
DE 6.50 usec
TE 0.0
CNST2 145.0000000
D1 2.00000000 sec
T T T T : : : : ; D2 0.00344828 sec
D12 0.00002000 sec
132 131 130 129 128 127 126 125 ppm s 3
szaz=sa== CHANNEL {1 ========
NUC1 13C
P1 12.75 usec
P2 25.50 usec
PL1 -1.00 dB
1 [ PL1W 39.52846909 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
uc2 1H
P3 13.50 usec
P4 27.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.46 dB
PL2W 13.28156662 W
PL12W 0.37778899 W
SFO2 300.1312005 MHz
S| 768
SF 75.4677490 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 (75 MHz, CDCl3z) NMR spectrum of 4d

5141
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NAME JK-PM-168
3

BE2rBI88B3TRRESERS e EXPNO

WOONNNOOOOOOODIL ™™ PROCNO 1

QPP P QP - v v v 7 v = . - - R0 oo OMe Date_ 20180705
Time 21.53

\\\\\\ \\\ \/////// I | INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

OMe | 1p 65536

SOLVENT CDCI3
NS 16

DS 2

SWH 6172.838 Hz

FIDRES 0.094180 Hz

MeO AQ 5.3084660 sec
RG 40.3
DW 81.000 usec
T 000K
300.0
MeO 4e D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 12.00 usec
, r . r . - - PL1 -1.00 dB
69l 68 67 .68 @5 64 ' 63 ppm L
s 32768
SF 300.1300455 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

1.00

I I I

T T
£ 6 5 4 3 2 1 0 ppm

ACEICIRERRES o=
A b bl v e s s St b (b
olai|d|m ||| @3 |es |

'H-NMR (300 MHz, CDCls) spectrum of compound 4e
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158.00

|

157.20

153.04

150.57
141.39

140.73

140.44

139.74
139.62
139.19

L

137.78
134.31
132.83
131.72
131.66
131.14
126.96
126.65
125.46
12517
117.37
113.47
113.03
111.38
T7.53
77.10
76.68
55.75
55.62
55.12
54.94

N o |

OMe

@

MeO 4e

(o

e

T
200

=T
180

T
160

T T T
140 120 100 80 60 40 20

13C-NMR (75 MHz, CDCls) spectrum of compound 4e
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0 ppm

NAME JK-PM-168
1

EXPNO

PROCNO 1
Date_ 20180705
Time 21.33

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CcDCI3
NS 1024

DS

4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 1625.5

DW 27.800 usec -
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

10.68 usec
0.00 dB
31.39858055 W
75.4752953 MHz

PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

Si 32768

SF 75.4677490 MHz
wWDwW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



7.412
7.385
7.361

=

—7.333

OCMOT™m™m N O ‘_3 ©
oMo~ w N ~ ~
MNNAE 99 NN <

OMe
4f

7.8

77

786

7.5

7.4

7.3

T T T T T T T T T

72 71 70 69 68 67 66, 6 65 ppm

1

10

6.08
3.06
3.00

0 ppm

'H-NMR (300 MHz, CDCls) spectrum of compound 4f
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NAME JK-PM-165
EXPNO 3

PROCNO 1
Date_ 20180627
Time 14.1
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
TD 65536
SOLVENT cDCI3
NS 16

DS 2

SWH 6172.839 Hz

FIDRES 0.084190 Hz

AQ 5.3084660 sec
RG 456.1

DW 81.000 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 1H

P1 12.00 usec
PL1 -1.00 dB

PLIW 13.28156662 W
SFO1 300.1318534 MHz

32768
SF 300.1300000 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



- &N
P ©
o
o <
s

146.88

141.25

136.92

135.83

134.29

133.85
133.21
133.04
132.53
131.86
131.62
131.20
130.84
130.45

129.88

129.73

127.80

127:71

126.19
| 125.96
122.49
122.39

104.06
77.44
77.02
76.60
56.05
55.57
55.39
55.20

NAME JK-PM-165
EXPNO 5
PROCNO 14
Date 20180701
Time .39

spect
PROBHD 5 mm DUL 13C-1

PULPROG zgpg30
D 5536

SOLVENT cDCI3

NS 000

DS 4

SWH 17985.611 Hz

FIDRES 0.274439 Hz

AQ 1.8219508 sec

RG 1625.5

bW 27.800 usec

DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
TDO 1
======== CHANNEL f1
OMe NUC1 13C
4f P1 10.68 usec

PL1 0.00 dB
PLIW  31.39858055 W
SFO1  75.4752953 MHz
======== CHANNEL f2 ==
CPDPRG2  waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W  13.28156662 W
PL12W  0.29870972 W
PL13W  0.26500207 W
SFO2  300.1312005 MHz
si 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

] “ PC 1.40

ol 4L ]
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 4f
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'H-NMR (300 MHz, CDCls) spectrum of compound 4g
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NAME PM-A-203
EXPNO 4
PROCNO 1
Date_ 20181030
Time 21.59

spect
PROBHD 5 mm DUL 13C-1

PULPROG 2g30
D 65536
SOLVENT CcDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.3084660 sec
RG 228.1
DW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL f{ ========
1H
12.00 usec
-1.00 dB

13.28156662 W
300.1318534 MHz

32768
300.1300071 MHz
EM
0
0.30 Hz

0
1.00



148.98

148.73
146.97
-141.08

136.70

136.06
135.73

132.91
132.57
-131.98

OMe
OMe
OMe
OMe
OMe
OMe
49
T ! T T
200 180 160 140 120 100 80 60 40 20 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 4g
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D W0
88 BRUKER
0 W

PM-A-203-A
EXPNO 5

OCNO 1
Date 20181031
Time 22.55
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CcDCI3
NS 1024

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2896.3

bW 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

===z===== CHANNEL f1 ========
13C

NUC1
P1 10.68 usec
PL1 0.00 dB

PLIW 31.39858055 W
SFO1 75.4752953 MHz

======== CHANNEL f2 =
CPDPRG2 waltz16
H

NUC2 1

PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
S| 32768

SF 75.4677490 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40




NAME PM-A-191
EXPNO 1
PROCNO 1
Date_ 20190725
Time 11.27
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zg30
36

D 655
SOLVENT CDCI3
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 322.5

bW 81.000 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1
s======= CHANNEL {1 ========
NUC1 1H

P1 12.00 usec
PL1 -1.00 dB

PL1W 13.28156662 W

SFO1 300.1318534 MHz

Si 32768

SF 300.1300110 MHz
EM

8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 ppm SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JJLk ,Auvy\ J
T T T T T T T T T T T T T l
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
m’#xf 0] O]~ -|o
(O™ O|0| oo
Elxi W=~ |o|< e

!H-NMR (300 MHz, CDCls) spectrum of compound 4h
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NTr OO OWWMMerrDOONNMNNMNNNOOWUOM NSO 3 C9
TETLTTTNOONOOONNNNNNNNNNNNNNTNN O W BRUKER
b el ol et W ol el A el T R R R B o S R i T R S B Sl T

E
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S OMe Time 19.02
INSTRUM spect
PROBHD 5§ mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CcDCI3
NS 1200
DS 4
s SWH 17985.611 Hz
FIDRES 0.274439 Hz
= AQ 1.8219508 sec
| RG 2298.8
4h DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
1 TDO 1
======== CHANNEL f{ ========
NUC1 13C
T T T T : T T T P1 10.68 usec
PL1 0.00 dB
150 145 140 135 130 125 120 ppm PL1W 31.39858055 W
SFO1 75.4752953 MHz
ss====== CHANNEL {2 s=======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870872 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
” J } JL PC 1.40
T T T I I T T T T I I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDClIs) spectrum of compound 4h
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CDCI3

8.15
spect
0.094190 Hz
5.3084660 sec

362
81.000 usec

6.00 usec

6172.839 Hz
300.0 K
1.00000000 sec
1

JK-MS-127-1
65536
16
2

PROBHD 5 mm DUL 13C-1

PROCNO

Date,
INSTRUM

Time

1H
12.00 usec

-1.00 dB
300.1318534 MHz

CHANNEL f1

NUC1

32768
300.1300073 MHz
EM
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'H-NMR (300 MHz, CDCls) spectrum of compound 4i
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150.82
138.14
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13C-NMR (75 MHz, CDCls3) spectrum of compound 4i
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D1

d11
DELTA
TDO

======== CHANNEL f2
CPDPRG2 waltz16

NAME  JK-MS-127-1
EXPNO 3
PROCNO 1
Date. 20180329
Time 1040
INSTRUM t
OMe PROBHD § mm BUL 13C-1
T
OMe SOLVENT  CDCI3
NS 2500
DS 4
SWH 17985611 Hz
FIDRES  0.274438 Hz
G
G :
‘ OMe oW 27.800 usec
DE 6.00 usec
TE 300.0 K
2.00000000 sec

0.03000000 sec
1.89999998 sec
1

s======= CHANNEL f1

OMe NUC1

4i P1 10. 68 usec
PL1 0.00 d

B
76.4752953 MHz

1H
80.00 usec
-1.00 dB
15.48 dB
16.00 dB
300.1312005 MHz
32768
75.4677489 MHz
EM
0
1.00 Hz
0

1.40



XEVO-G2SQTOF#NotSet
DEPARTMENT OF ORGANIC CHEMISTRY
UNIVERSITY OF MADRAS

DRAKM
JK-MS-127 12 (0.465) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (7:12) 1: TOF MS ES+
551.2246
100
1
: OMe
u‘; OMe
| L
‘ OMe
#7 ‘ 552.2267 Calcd mass [M+H]" = 551.2222
I( Found mass [M+H]" = 551.2246
I 4i
\
I
i
536.1995 “
| !
5194960 537.2028 ||553.2296 5682496
520.2003 Il g
441.2984 it | 538.2052 I SR
& 457.1587 463.2497 71 504.1722 || s29.3228 || 7 | 554=316 589.1784
P TR 11 'R | I, g s m TR0 Lall( | L, 610.1838614.1980

25-Mar-2018

440 450 460 4‘70 480 490 500 510 520 530 540 ' 550 560 570

580 590 600 610

HRMS spectrum of compound 4i
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7.738

CTNOWOYLINONTRNDTLTONOMNMONONDDDD T W NAME PM-A-227
MANr-FOOOUMEEOLDOMULANT N EDONULLTNDNDOOM EXPNO 4
CKRNNOMOMMOANNNCOCSHNNNRRRNNN OO O ® PROCNO 1
NNNNNNNNNNNNIN GG G0 0000000060 Date 20181207

TSSO\ N 2o

pec

PROBHD 5 mm DUL 13C-1

PULPROG zg30
5536

2
6172.839 Hz
0.094190 Hz
5.3084660 sec
362

81.000 usec
6.50 usec
300.0 K
1.00000000 sec
1

== CHANNEL f1 ==

1H
12.00 usec
-1.00 dB
13.28156662 W
300.1318534 MHz

T
8.5 8.0 7.5 7.0 6.5 6.0 55 ppm

2.808
1.162

4.039
3.135

32768
300.1300087 MHz
EM

2.033
2.927

0
0.30 Hz
0

1.00

T
12 11: 7. 10 9 8 7 6 5 4 3 2 1 0 ppm

!H-NMR (300 MHz, CDCls) spectrum of compound 4j
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151.06
149.07

148.88

148.63

148.21

138.00
137.26

136.79

136.75

136.30

136.09

133.68
133.14
132.03
131.34
131.26
129.83
127.57
127.42
126.47
123.29
122.85
122.34
121.38
117.74
113.73
113.31
113.00
111.70
19457
110.96
56.07

56.04

55.82

55.79

0l

NAME PM-A-227
EXPNO 2
PROCNO 1
Date_ 20181207
Time 8.08
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
36

TD 655
SOLVENT cDCI3
NS 8000

DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz

AQ 1.8219508 sec
RG 6502

bw 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec

D11 0.03000000 sec
1

P1 10.68 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

SI 32768

SF 75.4677490 MHz
wDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

o J s ey

200

180

T

160

T T ‘ T

140 120 100 80 60 40 20

13C-NMR (75 MHz, CDClIs) spectrum of compound 4j
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NAME PM-A-186
EXPNO 1
PROCNO 1
Date_ 20180806
Time 17.32
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1500

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5

DW 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 s=======
NUC1 13C

P1 10.68 usec
PL1

PLIW  31.39858055 W
SFO1  75.4752953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

‘ SI 32768
‘ SF 75.4677490 MHz
WDW EM
| | SSB 0
‘ | LB 1.00 Hz
| GB 0
PC 1.40

T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls3) spectrum of compound 4k
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BRUKER

Current Data Parameters
NAME  JK-B-PIPE-ANI-RDA

EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170602

Time 18.49
INSTRUM spect

PROBHD 5 mm DUL 13C-1

8.0 7.5 7.0 6.5 6.0 ppm

0

PULPROG 2g30
65536

SOLVENT CcDCI3
NS 16

DS
SWH

FIDRES

AQ
RG
DwW
DE
TE
D1
TDO

SFO1

2
6172.839 Hz
0.094180 Hz
5.3084660 sec
5.3

45
81.000 usec
6.00 usec
300.0 K

1.000010000 sec

13.31 usec
0.00dB
300.1318534 MHz

F2 - Processing parameters
| 32768

SF
wDwW
SSB
LB
GB
PC

12 11 10 9 8 % 6 5 4 3 2 1

ofo(eln(N) =) (o ol
U NSNS ] b
i |ai| ]| | ol

'H-NMR (300 MHz, CDCls) spectrum of compound 4l
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Current Data Parameters
NAME JK-B-PIPE-ANI-RDA
EXPNO 3
PROCNO 4
F2 - Acquisition Parameters
Date_ 20170602
Time 18.14
INSTRUM S|
OMe PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
0o—\ SOLVENT coci3
o) NS 1024
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 18390.4
bDw 27.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL f{ ========
et
R usec
OMe 4i PL1 0.00 dB
SFO1 75.4752953 MHz
CPDPRG2 waltz16
NUC2 1
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.58 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
sl 32768
SF 75.4677517 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
1 I lu I
T L T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

13C-NMR (75 MHz, CDCls3) spectrum of compound 4l
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‘\\‘\/ %/ Current Data Parameters
NAME JK-B-PIPE-ANI-RDA
OMe EXPNO 2
‘PROCNO 1
0—'\ F2 - Acquisition Parameters
(o) Date_ 170602
Time 17.38
INSTRUM spect
PROBHD 5§ mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT cDCI3
NS 256
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
Dw 27.800 usec
“ J S DE 6.00 usec
L l,l hl IJ CNST2 145.0000000
D1 2.00000000 sec
d2 0.00344828 sec
d12 0.00002000 sec
DELTA 0.00001226 sec
CPDPRG2 waltz16
Nuc2 1H
P3 13.31 usec
p4 26.62 usec
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.58 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
S| 32768
SF 75.4677490 MHz
wWDw EM
SSB 0
LB 1.00 Hz
T | T T | T T T T T I 23 1_20
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135NMR (75 MHz, CDCIs) spectrum of compound 4l
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XEVO-G2SQTOF#NotSet 02-Nov-2018

DEPARTMENT OF ORGANIC CHEMISTRY 12:53:32

UNIVERSITY OF MADRAS

DRAKM !

JK-B-ANI 12 (0.457) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
535.1906 3.25e6

ki

‘ . Me Y
| | 3
| 0

o\o,
MeO
536.1935 Calcd mass [M+H]" = 535.1909
Found mass [M+H]* = 535.1906
41
|
|
485.2903 i
: 5502013 04423
512.4157 * ‘
468.3938
| 537.1964
1 473.3446 BOReY 4
- #56:2041 . 4051402 5232433 561.3971 573.1472
474.3447 /i ! 538.1986 577.3708
e L t T O T ol 01 o R Do P i
(oo T [ B AU U IR I TSRS HURN o A bl : slbla . Al g Ll faddie, o
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HRMS spectrum of compound 4l
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spect
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16
2
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5.3084660 sec
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'H-NMR (300 MHz, CDCls) spectrum of compound 4m
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NAME PM-A-201
EXPNO 2
PROCNO 1
Date_ 20181222
Time 8.59
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
36

TD 655,
SOLVENT CDCI3
NS 10000

DS

SWH 17985.611 Hz
FIDRES 0.274439 Hz
A 1.8219508 sec
RG 3649.1

DW 27.800 usec
DE 6.50 usec
e 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 13C

P1 10.68 usec
PL1 0.00 d

. B
PL1W 31.39858055 W
SFO1 75.4752953 MHz

PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870872 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
S| 32768
SF 75.4677490 MHz
EM

SSB 0
LB 1.00 Hz
0

PC 1.40

BRI b | ol | \ BB A e

200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDClIs) spectrum of compound 4m
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111.75

131.09
127.64
127.48
126.61
126.56
123.43
123.32
122.90
122.66
121.27
113.93
112.83
111.49
110.40
108.54
107.58
100.78
56.08

56.04

55.97

55.91

TSN e N

NAME PM-A-201
EXPNO 7
PROCNO 1
Date_ 20181222
Time 12.10
INSTRUM S|

pect
PROBHD 5§ mm DUL 13C-1
PULPROG  dept13§

TD 65536
SOLVENT CDCI3
NS 3000

DS 4
SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 26008
Dw 27.800 usec
DE 6.50 usec
4m TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
LUy i
& a4 i CHANNEL f1 ========
1 I NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1

PL1W  31.39858055 W
SFO1  75.4752953 MHz

======== CHANNEL 2 ========
CPDPRG2 waltz16

NUC2 1H

P3 12.00 usec

P4 24.00 usec

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 d

B
PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz

si 32768
SF 75.4677490 MHz
T T T T T T T oW s
130 125 120 115 110 105 ppm (L;% 1.%0 Hz
2 PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR (75 MHz, CDCI3) spectrum of compound 4m
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7.800
7.789
7.774
7.761
7.526
7.510
7.503
7.497
7.463
7.437
7.423
7.419
7.406
7.395
7.391
7.379
7.356
7.260
7.242
7.237
7.225
7.157
7.146
7.141
7.129
7.100
7.093
6.854
6.830
6.818
6.813
6.798
6.793
6.723
6.695
5.928

BRUKER

WW'

CNLT-"WONMNINNDOUNTDONNDODOMNLTODMOMN MW
CXNONTOD©
SRNRNG839993983583343888835358233 o R
NNENNENNNNNNNNNNNNNNNNNNKNNG GG 00 66 o PROCNO 1
Time 10.30
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
SOLVENT CDCI3
n N
DS 2
SWH 6172.839 Hz
FIDRES 0.084180 Hz
AQ 5.3084660 sec
RG 362
bW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
J TDO 1
4n CHANNEL f1 =
1H
T T T T T T T T T T 12.00 usec
8.0 7.8 7.6 74 7.2 7.0 6.8 6.6 64  ppm ghot

PL1W 13.28156662 W
SFO1 300.1318534 MHz

S| 32768

SF 300.1300078 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T T T T T T =

12 < [ iR o) 5 4 3 2 1 0 ppm

'H-NMR (300 MHz, CDCls) spectrum of compound 4n
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147.00
146.46
141.79
141.21
140.19
139.64
136.81
135.92
135.34
134.46
133.01
131.96
130.94
129.71
129.08
128.14
127.81
127.65
127.33
127.13
127.05
126.93
126.47
125.96
123.49
123.17
123.07
110.12
107.67
100.92
77.43

77.01

76.59

i Addddddild BRUKER

NAME PM-A-200
0 N NNOWMPIOTOUWMONORTMININID— O EXPNO 9
N 0 DM e rTOONTOOMe-ONNLONNDOOD PROCNO 1
o< NNCOOOMIORARO-REA- QAT Date 20180817
© © T OUVUTN—ONDDONNNNNO©OWO® e
< < STLEETONNNOOOONNNNNNNNNNNN Time 7.54
- - T T T T T T T T T T T YT T T T YT YT T T T v e INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
T 65536
SOLVENT CDCi3
NS
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 3649.1
bW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03020000 sec
4n
P1 10.68 usec
PL1 0.00 dB
PLIW 31.39858055 W
SFO1 75.4752953 MHz
T T T T T T
======== CHANNEL f2 ==
145 140 135 130 125 ppm CPDPRO2 waliz1
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDClIs) spectrum of compound 4n
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131.96
128.14
127.82
127.66
127.34
127.14
127.06
126.93
126.48
125.97
123.50
123.17
123.08
110.11
107.67
100.92

Ve —

NAME PM-A-200
EXPNO 10
PROCNO 1
Date_ 20180817
Time 8.01
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG dept135

TD 65536
SOLVENT cDCI3
NS 1500
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
bw 27.800 usec
4n DE 6.50 usec
TE 300.0 K
CNST2  145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
DO 1
======== CHANNEL f{ ========
NUC1 13C
- ONDDWD = NN O DN~ < - < P1 10.68 usec
© TANDNDMNMOMNMNDODNO©N - ~ ~N P2 21.36 usec
« b g e BTN s B st B i ot © < PL1 4
- CNNMNNMNNNOOOLMOOM o ~ o PL1W 31.39858055 W
SRS o . o s H BT I B o B = =~ = SFO1  75.4752953 MHz
[ SER A ey ST RSN
CPDPRG2 waltz16
NUC2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz
Si 32768
SF 75.4677490 MHz
T T T T T T T \SNSDBW OEM
130 125 120 115 110 105 ppm LB 1.00 Hz
GB 0
PC 1.40
I T I I T T T I T T I
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135NMR (75 MHz, CDCls) spectrum of compound 4n
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XEVO-G2SQTOF#NotSet 28-Nov-2018
DEPARTMENT OF ORGANIC CHEMISTRY 12:44:40
UNIVERSITY OF MADRAS
DRAKM
PM-A-200 39 (1.448) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100 487.0817 2.75e6
|
|
®
Calcd mass [M+H]* = 487.0826
Found mass [M+H]* = 487.0817
; 4n 488.0854
]
489.0834
453.0936454 0995
4683921693864 475 3047
473.1015| 485.2906
457.0713 467.4088 | | 490.0851
458.0726 w Sdnne 485.0615 502.3722
451.3593 J 1 464.4276 ‘ ‘ ;1 ; 4792807 - [ 495.441’4496‘“35 ‘
[ e - T T L L S e e L B S it LR 117 4
450 455 460 465 470 475 480 485 490 495 500

HRMS spectrum of compound 4n
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NAME PM-A-172
EXPNO 9
PROCNO 1
Date_ 20180724
Time 17.09
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
D 65536
SOLVENT cDci3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 228.1
bW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 LH
P1 12.00 usec
e PL1 -1.00 dB
PL1W 13.28156662 W
T T T T T T T T T T T §r01 322.7163818534 MHz

8.4 8.2 8.0 7.8 7.6 74 7.2 7.0 6.8 6.6 ppm SF 300.1300106 MHz
wWDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T I T I 1
12 1 1 7 5 2 1 ppm

0 g 8
(=i =10 Rt
||| N[N |N

'H-NMR (300 MHz, CDCls) spectrum of compound 40




NAME PM-A-172
EXPNO 7
PROCNO 1
Date_ 20180724
Time 16.49
INSTRUM spect
oM PROBHD 5 mm DUL 13C-1
e PULPROG 2gpg30
D 65536
SOLVENT cDci3
NS 1024
DS 4
SWH 17985.611 Hz
,SO,Ph FIDRES 0.274439 Hz
N AQ 1.8219508 sec
RG 1625.5
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ s=======
NUC1 13C
OMe P1 10.68 usec
PL1 0.00 dB
4o PLIW  31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL {2 ========
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J L I PC 1.40
ot g 2 e M Y RARRTR TR
T T T T T T I T I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls3) spectrum of compound 40
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BRUKER

FO N OCFNOVOTOTOO TSI DTN N NAME  PM-A-184-A
0 - ANVOOMNOIVANOWLOUVNTND O™ EXPNO 4
NI e O N N AN OO D Lo e 9, o PROCNO 1
BW BB NNMNNMNNMNNNMNNNNNNNO©OO® OO Date 20181029
Time 20.45
INSTRUM spect
PROBHD 5§ mm DUL 13C-1
PULPROG zg30
D 5536
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 256
DW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 1H
P1 12.00 usec
PL1 -1.00 dB
T T T T T P T T T T T PL1W 13.28156662 W
84 82 80 78 76 74 72 70 /68 68 ppm SHOT < 900t ast Ml
SF 300.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T I T T T T T T | [bibaoeris T 1
12 1 10 9 8 7 6 5 3 2 1 ppm
[=10=d (210 N%‘M\wﬁ Ot
b o b ] Dl Sl b
—|—|o|w|F|m]|—|< M|l

!H-NMR (300 MHz, CDCls) spectrum of compound 4p
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149.37
1 149.18
| 148.67

I 138.91
I-138.68

137.87
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127.67
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126.69
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122.99
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13C-NMR (75 MHz, CDClIs) spectrum of compound 4p
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NAME PM-A-184
EXPNO 2
PROCNO 1
Date_ 20181206
Time 7.52
INSTRUM spect

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
36

D 655
SOLVENT CDCI3
NS 8000

DS

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 8192

DW 27.800 usec
DE 6.50 usec
Tk 300.0 K

D1 2.00000000 sec
D11

0.03000000 sec
1

P1 10.68 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2
CPDPRG2 waltz16
ucz 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
SI 3276
SF 75.4677473 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



8.203
8.112
8.083
7.789
7.738
7.721
7.711
7.699
7.688
7.683
7.471
7.448
7.438
7.434
7.417
7.401
7.396
7.391
7.384
7.351
7.342
7.316
7291
7.278
7.273
7.257
7.235
7.210
7.176
7.170
7.153
7.002
6.986
6.976
6.844
6.821

BRUKER
e e S\ | e —————

NAME PM-I:-189
o~ - EXPNO
SN2 8RR e 33 e nYCRREBERREEIS PROCNO 1
NN=QNMAEMNOCOOYTTTIEILTOONMOANONNNNNNT O RN R Date 20180806
WO BONNNNNNNNNNNNNNNNNNNNNNNNNNOOO TR 21.12
\\“N‘N \ //“%/'/‘/ INSTRUM  spect
PROBHD § mm DUL 13C-1
PULPROG 2930
D 65!
SOLVENT CDCI3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5.3084660 sec
RG X
bw 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
1H
12.00 usec
-1.00 dB
13.28156662 W
T T T ! T T T ! T T SFO1 300.1318534 MHz
Si 32768
8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm e s L i
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T i | T T T I T T 1
12 11 10 5 4 3 2 1 0 ppm

!H-NMR (300 MHz, CDClIs) spectrum of compound 4q
$172




141.69
141.17
140.25
139.52
138.67

137.82

137.24
13711

136.62
135.87
135.31
133.75
133.05

132.01

129.75
129.28
129.08
129.00
128.27
127.86
127.71
127.39
127.23
127.18
127.10
127.00
126.56
126.49
126.08
126.02
124.05
123.61
123.20
120.92
120.02
115.21
114.31
77.45

77.03

76.60

;4_hA-hd-hiIiiiﬁiiﬁﬁﬁﬁﬁE%ﬁﬁgﬂé%ﬁiﬁﬁiﬁﬁiii.ii-hd:t::::;;=54~

BRUKER

T T
200 190

180

T T
170 160

150

T

140

T T T T
130 120 110 100 90 80 70 60 50 40 30

13C-NMR (75 MHz, CDClIs) spectrum of compound 4q

S173

NAME PM-A-189
EXPNO 2
PROCNO 1
Date_ 20180806
Time 20.36
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT cDCI3
NS 500
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 1625.5
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO ;|
======== CHANNEL f1 ========
NUC1 13C
P1 10.68 usec
PL1 0.00 dB
PLIW 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T

0 ppm



mNNme‘DNOI\ﬂmwﬂ‘Folﬂﬁ'wNﬂ
OOV LNOONWUNTOOWODNNTT
835 38ANReraanauedN~TYY
NNNNI\NI‘NNN‘D@@O@Q&O@@@&D
W \WF_/ NAME PM-A-224
EXPNO 5
PROCNO 1
Date_ 20181029
Time 23.45
BN LN O NSN3 383RRNS INSTRUM spect
BHENANNNN - NRRARRDORNN T PROBHD 5 mm DUL 13C-1
SN2l B 58
SOLVENT cDci3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 256
DW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 =======
NUC1 1H
M P1 12.00 usec
! ! ; ! : ; ' } PLY 1328156662 W
PLAW A
7.6 74 72 7.0 6.8 6.6 6.4 ppm SFO1 300.1318534 MHz
S| 32768
SF 300.1300089 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T I T T T T T I T | T 1
12 i i 10 9 8 7 6 5 4 3 2 0 ppm
o~ Qﬁlﬂ el
olr|N =2
|| |ON|O
- o~

'H-NMR (300 MHz, CDCls) spectrum of compound 7
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- - = ) L — -
\/ NAME PM-A-224
EXPNO 6
PROCNO 1
Date_ 20181030
Time 7.20
INSTRUM S|

PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

b 65536
SOLVENT cDCI3
NS 7000

D:

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 3251

DW 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO

======== CHANNEL f{ ========
NUC1 13C

P1 10.68 usec

PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz

======== CHANNEL f2 ========
T | T T T T T T | T I CPDPRG2 waltz16
142 140 138 136 134 132 130 128 126 124 ppm ’;g%z aw)o i
PL2 1,00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

; vyl |
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls3) spectrum of compound 7
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NAME PM-I;‘ZM

EXPNO
PROCNO 1
™= 0 © 0w <t CONTNOOOWMNWNNTT® © - D:
RE28 P ate_ 20181030
538 383 SE8NE888oHRESERE £ & TS S
™ v e (==
Mmoo MmN 85'&5'&&8333832333 .?‘ Q PROBH05mmsat13C-1
b i e st o el 0 FFFFFFFF\TFFFTFFF & o L PULPROG dept135
b Sosss e e venr
{ SOLVENT cDCI3
NS 2000
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
bDw 27.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec

D2 0.00344828 sec
D12 0.00002000 sec

T T T T T T T == CHANNEL f1 ========
132 131 130 129 128 127 126 125 124 e
21.36 usec
0.00 dB
31.39858055 W
SFO1 75.4752953 MHz
s======= CHANNEL f2 =======:
CPDPRG2 waltz16
NUC2 1H
P3 12.00 usec
At P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T | | | T T T [ T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 NMR (75 MHz, CDCIs) spectrum of compound 7
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8:1 8.0 .7.9 7.8 7.7

T T
7.6 7.5

I T I I I 1 I I T 1
74 73 72 71 7.0 69 68 6.7 66 6.5 ppm

NAME PM-A-225
EXPNO 4
PROCNO 1
Date_ 20190101
Time 12.05
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 6
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 1024
DW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 ======
1H
12.00 usec
-1.00 dB

PL1W 13.28156662 W
SFO1 300.1318534 MHz
Si 32768

SF 300.1300100 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1

12 11

10

©
o -
~ -]
»
(4]
B
w
[N]

1.00\
0.86
1.08
4.34
11.20
6.46
4.49
14.13
6.26
6.22

'H-NMR (300 MHz, CDCls) spectrum of compound 8
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NOXVTCTLTNLTONNDLTILTNONTOMDOOMNN

XROMMOATNXNOVWRIIOMMOONINONOOXWOQ
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COWWWMMIMMMWMOONNNNNNNNNNT™NNOGWW
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137.023
135.942
132.288
131.815
131.217
130.689
130.538
129.843
128.430

~
wn
-
~
~
-

==\

127.368

127.312
126.998

o
~
«
©
~
-

—162.818
—160.804
——159.076
—156.509
—155.336
124.389
123.835
121.203
19.032
113.725

NAME PM-A-225
EXPNO 3
PROCNO 1
Date_ 20190101
Time 12.02
INSTRUM spect

P
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

0
SOLVENT CDCI3
S 15000

N

DS

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096

bw 27.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

10.68 usec

31.39858055 W
75.4752953 MHz

= CHANNEL f2 ========
CPDPRG2 waltz16
: : : : / . ) : : : : : ggggl 88}:)0 usec

165 160 155 150 145 140 135 130 125 120 115 ppm 2 .1.00 dB
PL12 15.48 dB
PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
Si 68
SF 75.4677220 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I T T T T T T T I T
200 180 160 140 120 100 80 60 40 20 ppm

13C-NMR (75 MHz, CDClIs) spectrum of compound 8
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'H-NMR (300 MHz, CDCls) spectrum of compound 9
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NAME PM-A-221
EXPNO 10
PROCNO 1

Date_ 20181031

Time 10.23
INSTRUM S|

PROBHD § mm L 13C-1
PULPROG zg30

10 65536
SOLVENT cDci3
NS 16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 456.1

bw 81.000 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
T 1
======== CHANNEL f{ ========
NUC1 1H

P1 12.00 usec
PL1 -1.00 dB

PLIW 13.28156662 W
SFO1 300.1318534 MHz

32768
SF 300.1300080 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



141.00

140.78

139.33

138.22
137.91
136.61

136.18

135.92

135.70
133.13

131.15

130.33
129.96
129.71
129.13
128.63
128.46
127.81
127.63
127.54
127.28
126.64
126.34
123.35
122.92
77.43

77.01

76.59

;
E

e DOMN—TNO® N Wt NN O OO
S8R 8855258 SIFER223838383338
TF 38588383 S53AAAIINNNNEERN
W LS SN N e |
T T T T 1 1 T T T T T
142 140 138 136 134 132 130 128 126 124 122 ppl‘l
L I J | ;
T T I T I T T I T T I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls3) spectrum of compound 9
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NAME PM-A-221
EXPNO 9
PROCNO 1
Date_ 20181031
Time 9.58

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT cDCI3

NS 8000

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096

bDw 27.800 usec
DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ========
NUC1 13C

P1 10.68 usec

PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz

PL13 16.00 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz
SI 32768

SF 75.4677490 MHz
WD EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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BRUKER

NAME PM-A-222
EXPNO 5
PROCNO 1

Date_ 20181125

Time 19.06
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2930

TD 655
SOLVENT cDCI3
NS 16

Ds 2

SWH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 362

DW 81.000 usec
DE 6.50 usec
1% 300.0 K

D1 1.00000000 sec
TDO 1

12.00 usec
-1.00 dB
13.28156662 W
300.1318534 MHz
32768
300.1300072 MHz
EM
0
0.30 Hz
1.00

12 R o) 9

'H-NMR (300 MHz, CDCls) spectrum of compound 10a
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NAME PM-A-222
EXPNO 5
PROCNO 1
Date_ 20181202
Time 9.20
INSTRUM Sec(
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 10000
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 13C

J P1 10.68 usec

PL1 0.00 d

B
PL1W 31.39858055 W
SFO1 75.4752953 MHz

CHANNEL f2 ========
waltz16
1H
80.00 usec
-1.00 dB
15.48 dB
16.00 dB
13.28156662 W
0.29870872 W
0.26500207 W
SFO2 300.1312005 MHz

32768
SF 75.4677355 MHz
EM

0

LB 1.00 Hz
0

PC 1.40

L 1MlMH¥ il A ’

200 180 160 140 120 100 80 60 40 20 0 .ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 10a
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NAME PM-A-222
EXPNO 6
PROCNO 1
Date_ 20181202
Time 13.07
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
D 65536
SOLVENT CcDCI3
NS 3500
DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
| CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
i D12 0.00002000 sec
" -~ TDO 1
== CHANNEL f1 ========
13C
10.68 usec
21.36 usec
0.00 d
31.39858055 W
SFO1 75.4752953 MHz
=z======= CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB 0
‘ PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135NMR (75 MHz, CDCls) spectrum of compound 10a
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10b

NAME PM-A-226
EXPNO 8
PROCNO 1
Date_ 20181205
Time 8.19

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG 2g30
65536

D
SOLVENT CDCI3
16

DS 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 256

DW 81.000 usec
DE 6.50 usec

T 300.0 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 1H

P1 12.00 usec
PL1 -1.00 dB

PL1W 13.28156662 W
SFO1 300.1318534 MHz

32768
SF 300.1300131 MHz
EM

T T T T T T T T T T ESB OS%HZ
812 800 L 7Ig et 74 7l SwniUiaal Uele ppm GB K)
PC 1.00
" T T T I | i) T T T &5 I | e T R T 1
12 11 10 9 8 7 6 5 4 3 2 1 ppm
(M |(N|wn
[=l{=]{=]{=]
o|o|o|©

'H-NMR (300 MHz, CDCls) spectrum of compound 10b
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NAME PM-A-226
6

EXPNO
PROCNO 1
Date_ 20181205
Time 6.39
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT CcDCI3
NS 8000
D 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 5792.
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ ========
NUC1 13C

10b P1 10.68 usec
PL1 0.00 d

i B
PL1W 31.39858055 W
SFO1 75.4752953 MHz

======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 -1.00 dB

PL12 15.48 dB

PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

S| 32768
SF 75.4677363 MHz
WD! EM
SSB 0
LB 1.00 Hz
GB 0

Il ) st

T T T T T T I I I T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C-NMR (75 MHz, CDCls) spectrum of compound 10b
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DEPT-135 NMR (75 MHz, CDCIs) spectrum of compound 10b
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NAME PM-A-226
EXPNO 7z
PROCNO 1
Date_ 20181205
Time 8.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
D 65536
SOLVENT cDCI3
NS 1500

DS 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 23170.5

bW 27.800 usec
DE 6.50 usec
TE ;

CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec

D12 0.00002000 sec

Bl 10.68 usec
P2 21.36 usec
PL1 0.00 d

PL1W 31.39858055 W
SFO1 75.4752953 MHz

CPDPRG2 waltz16
NUC2 1H

P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB

PL2W 13.28156662 W
PL12W 0.29870972 W
SFO2 300.1312005 MHz

S| 32768

SF 75.4677490 MHz
WD! EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



PV NLTNONX DN OW—OTD T ON -~ g:ﬁﬁo PM-L:\;ZBS
COILTOOMNNNDONTNOONONTNO © ™
NNAXVVVISOEWOOOONAITAINNDBN NN PROCNO 1
L S o L S N S S S o o S S S S S S V-7 © © Date_ 20190508
Time 12.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
65536
SOLVENT cDCI3
NS 11
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 362
DW 81.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO :
======== CHANNEL f1
NUC1 1H
T T T T T T T T T T T T T 12 P1 12.00 usec
PL1 -1.00 dB
8.4 8.2 8.0 7.8 7.6 7.4 72 7.0 6.8 6.6 6.4 6.2 Ppm PL1W 13.28156662 W
SFO1 300.1318534 MHz
Sl 32768
l; S g g g - w SF 300.1300114 MHz
NI G S @ el A
e ol 18 = W B 3 LB 0.30 Hz
GB 0
PC 1.00
T I I T I T T T I T T T 1
12 11 10 9 8 7 6 5 4 3 2 1 ppm

2.25
4.25

4.35/:
4.28/
2.08/
1.93
2.00
2.19
6.35
3.28

!H-NMR (300 MHz, CDCls) spectrum of compound 12
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NAME PM-A-285
EXPNO 18
~ DD MM ~ D 0D NOOWMm™m EROCNO 3
— - -
BrhNrOmMomdobovoorbevdroerasall2 Date_ 20190507
NORNQUOIANRATATINNNOROMAKNT AR Time 7.40
CONINOOLTITITNTODNDDDVONMNGW NN~ O INSTRUM spect
TETONIONNONNNOIONNNNNNNNNNNNN PROBHD 5 mm DUL 13C-1
At ol o SR O bl s s sl e el il ot o i e il ]

—sesaN\l==== o i

DS
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 4096
DwW 27.800 usec
DE 6.50 usec
1E 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
NUC1 13C
P1 10.68 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
T T T T T T T CPDPRG2 waltz16
145 140 135 130 125 120 115 ppm St pUA T
PL2 -1.00 dB
PL12 15.48 dB
PL13 16.00 dB

PL2W 13.28156662 W
PL12W 0.29870872 W
PL13W 0.26500207 W
SFO2 300.1312005 MHz

Sl 32768
SF 75.4677426 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T I T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR (75 MHz, CDCls) spectrum of compound 12
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NAME PM-A-285
EXPNO 1
PROCNO 3
Date_ 20190824
Time 5.50
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT CDCI3
NS 4876
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
| ?g)% 0.00022000 sec
) ERE 4 |
== CHANNEL f1 ==
NUC1 13C
P1 10.68 usec
P2 21.36 usec
PL1 0.00 dB
PL1W 31.39858055 W
SFO1 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NuCc2 1H
P3 12.00 usec
P4 24.00 usec
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 15.48 dB
PL2W 13.28156662 W
PL12W 0.29870972 W
12 SFO2 300.1312005 MHz
Sl 32768
SF 75.4677490 MHz
wDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T I T T T I T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 12
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5. X-Ray Structure & Crystallographic data of 3e, 4a and 4c

Crystallographic data of 7,13-diphenylbenzo[d]fluorantheno[8,9-b]thiophene 3e:

CCDC Number is 1891300.

Computing Details

Data collection: APEX2 (Bruker, 2012); cell refinement: APEX2/SAINT (Bruker, 2012); data
reduction: SAINT/XPREP (Bruker, 2012); program(s) used to solve structure: SHELXS1997
(Sheldrick, 2008); program(s) used to refine structure: SHELXL2014/7 (Sheldrick, 2014);
molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material
for publication: SHELXL2014/7 (Sheldrick, 2014).

7,13-Diphenylbenzo[d]fluorantheno[8,9-b]thiophene 3e

Experimental

Crystal data

CasH20S
M = 460.56
Monoclinic, P2i/c

a=10.7856 (6) A
b =24.1392 (14) A
c=9.3144 (6) A
B = 94.959 (2)°
V =2416.0 (2) A3
Z=4

Data collection

F(000) = 960
Dx =1.266 Mg m™>
Mo Ka radiation, A = 0.71073 A

Cell parameters from 26342
reflections

0 =2.4-225°

n=0.16 mm™!
T=293K

BLOCK, colorless
0.25 x 0.20 x 0.15 mm
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Bruker Kappa APEXII CCD
diffractometer

Radiation source: fine-focus sealed
tube

® and ¢ scan

Absorption correction: multi-scan
SADABS2012/1

Tmin = 0888, Tmax =0.945
25863 measured reflections
4727 independent reflections

Refinement
Refinement on F2
Least-squares matrix: full

R[F2 > 26(F2)] = 0.061
WR(F2) = 0.201

$=1.03
4727 reflections
316 parameters

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are
estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in
the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in
cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving I.s. planes.

2838 reflections with 1 > 26(1)

Rint = 0.050
Omax = 26.0°, Omin = 2.1°
h=-13—13

k=-29—-29
I=-11-10

6 restraints

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6%(Fo?) + (0.0971P)2 +
1.4204P]

where P = (Fo? + 2Fc?)/3

(A/o)max < 0.001

Apmax = 0.79 e A3

Apmin =—0.27e A3
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Crystallographic data of 7,10-bis(4-methoxyphenyl)-8-phenylfluoranthene 4a:

CCDC Number is 1960428.

Computing Details
Data collection: SHELXS97 (Sheldrick, 1990), SHELXL97 (Sheldrick, 1997).
7,10-Bis(4-methoxyphenyl)-8-phenylfluoranthene 4a

Experimental

Crystal data

Cz6H2602 Z=2

My = 490.57 F(000) =516

Triclinic, P1 Dx=1.251 Mg m™3

Hall symbol: -P 1 Mo Ka radiation, A = 0.71073 A
a=10.4170 3) A Cell parameters from 5383 reflections
b=11.3442 (4) A 0 =2.0-26.5°

c=12.5770 (4) A i =0.08 mm!

a=108.867 (2)° T=296 K

B=105.293 (3)° Block, colourless

v =99.814 (4)° 0.35 % 0.30 x 0.25 mm

V =1302.26 (7) A3

Data collection
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Bruker Kappa Apexll CCD
diffractometer

Radiation source: fine-focus sealed
tube

Graphite monochromator
o & ¢ scans

Absorption correction: multi-scan
SADABS (Bruker, 2008)

Tmin = 0974, Tmax =0.981
26328 measured reflections

Refinement

Refinement on F?
Least-squares matrix: full

R[F2> 26(F?)] = 0.047
WR(F?) = 0.143

S=101

5383 reflections
345 parameters
0 restraints

Special details

5383 independent reflections

3166 reflections with 1> 26(1)

Rint = 0.041
Omax = 26.50, Omin = 2.0°

h=-13—12

k=-14—14
|=-15—15

Primary atom site location: structure-
invariant direct methods

Secondary atom site location:
difference Fourier map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained
w = 1/[c?(Fo?) + (0.0697P)% +
0.1956P]

where P = (Fo? + 2F%)/3

(A/G)max< 0001
Apmax = 0.17 e A3
Apmin=-0.23 ¢ A3

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are
estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually
in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s
in cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving L.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness
of fit S are based on F?, conventional R-factors R are based on F, with F set to zero for negative
F2. The threshold expression of F2>c(F?) is used only for calculating R-factors(gt) etc. and is
not relevant to the choice of reflections for refinement. R-factors based on F? are statistically
about twice as large as those based on F, and R- factors based on ALL data will be even larger.
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Crystallographic data of 2,2°-(8-phenylfluorathene-7,10-diyl)dithiophene 4c:

CCDC Number is 1891974.

Computing Details

Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2/SAINT (Bruker, 2004); data
reduction: SAINT/XPREP (Bruker, 2004); program(s) used to solve structure: SHELXT2014/4
(Sheldrick, 2014); program(s) used to refine structure: SHELXL2014/7 (Sheldrick, 2014);
molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Bruno et al., 2002); software used
to prepare material for publication: SHELXL2014/7 (Sheldrick, 2014).

2,2’-(8-Phenylfluorathene-7,10-diyl)dithiophene 4c

Experimental

Crystal data

CaoH1sS2 F(000) =920

M = 442.56 Dx=1.330 Mgm™

Monoclinic, P21/c Mo Ka radiation, A = 0.71073 A

a=11.7855 (11) A Cell parameters from 4488
reflections

b=9.5702 (7) A 0=25-21.8°

c=19.7443 (17) A n=0.26 mm!

B =96.996 (4)° T =296 K
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V =2210.4 (3) A3
Z=4
Data collection

Bruker axs kappa apex2 CCD
Diffractometer

Radiation source: fine-focus sealed
tube

Graphite monochromator
® and ¢ scan

Absorption correction: multi-scan
SADABS (Bruker, 2004)

Tmin = 0.696, Tmax = 0.745
28725 measured reflections

Refinement

Refinement on F2

Least-squares matrix: full
R[F? > 206(F?)] = 0.055
WR(F?) =0.194

S=1.03
3883 reflections

327 parameters

131 restraints
Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are
estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in
the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in
cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving |.s. planes.

Block, colourless
0.15 x 0.15 x 0.10 mm

3883 independent reflections

2074 reflections with 1 > 26(1)

Rint = 0.076
max — 25.00, emin =2.1°

h=-14—-14
k=-11-11
| =-23-523

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6%(Fo?) + (0.102P)2 +
0.2976P]

where P = (Fo? + 2Fc?)/3

(A/o)max = 0.001

Apmax = 0.22 e A3

Apmin =—0.37e A3

Extinction

correction: SHELXL2014/7
(Sheldrick 2014,
Fc"=kFc[1+0.001xFc?A%/sin(26)] /4
Extinction coefficient: 0.0031 (12)
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6. Computational studies

To gain insights into relative stabilities of the different radical species proposed in plausible
mechanisms for deoxygenation and sulfur dioxide extrusion, DFT calculations were performed on
radical species Il and I11. It is clearly evident from the Figure S1, radical 111 is more stable radical
structure than 11 (total electronic energies of 111 is lower than 11 in both gas and solvent phase)
and radical Il was found to be ~30 kcal/mol (both gas and solvent phase) less stable than the radical
species 111, which was attributed to the inability of radical delocalization in Il when compared to
1. To further understand the plausible mechanisms, the detailed DFT calculations were
performed and the results (optimized geometries of transition states and Gibbs free energy profile)

are given the in the Figure S1 and S2.

E=-1860.196925 (gas phase) E=-1860.244517 (gas phase)
E=-1860.204035 (solvent phase) E=-1860.250972 (solvent phase)
RE=0 kcal/mol (gas phase) RE=-29.9 kcal/mol (gas phase)
RE=0 kcal/mol (solvent phase) RE=-29.5 kcal/mol (solvent phase)

Figure S1: Optimized geometries, electronic energies (in a.u.) and relative energies (RE) of radical
species Il and 111 at the B3LYP/6-31G* level of theory in gas and solvent phase (xylene).

The reaction is initiated with a 1,3-H shift of 5a leading to the formation of I through the transition
state, TS1, with an activation barrier of 23.20 kcal/mol. At this particular step, elimination of OH
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to form I1. Further reaction from Il occurs 1,5 H- shift to form 111 through transition state, TS2,
with an activation barrier of 22.4 kcal/mol. Whereas radical 111 leads to formation of an 3a
elimination of OH' an activation barrier of -18.3 kcal/mol confirm this path id thermodynamically
feasible path.

30 -
23.2 22 2
o
15 - 14—4
I
©
g 50
S0 -
X
-15 -18.3
|||\£4_5
3a
_30 .

Figure S2: Gibbs free energy profile (kcal/mol) obtained at the B3LYP/6-31G* level of theory
in xXylene solvent.
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Figure S3: Optimized structure of the substrates, transition states and intermediates.
Computational Details:

In support of experimental study density functional theory (DFT) calculations were carried out
using Gaussian 03 program.! The ground state geometries of all the studies molecules and
intermediates were optimized by DFT at the B3LYP/6-31G* level of theory.?® All the optimized
structures were characterized by a frequency analysis and were shown to be all positive
frequencies. All the transition states (TSs) structures were optimized at the same level of theory
and presence of one imaginary frequency criteria was used for the characterization of TSs.
Furthermore, the intrinsic reaction coordinate (IRC)*® calculations were performed to verify
whether the TSs were connected with corresponding two minima (reactant and product). Based on
gas phase optimized geometries, a single point calculation was performed in xylene using

Polarizable Continuum Model (PCM) for solvent correction. The energy profiles of the reaction
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pathways are presented as Gibbs free energy changes (AG’s) involving zero-point vibrational

energy and thermal corrections obtained at 298.15 K and 1 atm pressure.
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. Absorption and Emission spectra of representative compounds
3a, 3a’, 3a", 3e, 3f, 3i, 4a, 4c, 4f, 7, 10b &12

UV-vis Spectra of 3a, 3a', 3a"", 3e, 3f, 3i,4a, 4c, 4f, 7, 10b & 12
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Fluorescence Spectra of 3a, 3a‘, 3a"", 3e, 3f, 3i, 4a, 4c, 4f, 7, 10b & 12
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Table 1: Photophysical data of polycyclic aromatic compounds 3a, 3a’, 3a™, 3e, 3f, 3i, 4a,
4c, 4f,7,10b & 12

entry | product | absorption? Emission®® Stokes® Quantum yield
Amax (abs) (NM) Amax (em) Shift (cm™) (p)°
(nm)
1 3a 218, 266 370 18845 0.0146
2 3e 220, 290, 388 443, 461 23763 0.0801
3 3f 222, 316, 380 459 23259 0.0321
4 3i 222, 296 476 24037 0.0179
5 4a 220, 304, 402 470 24178 0.0396
6 4c 220, 296 464 23903 0.0214
7 4f 220, 314, 390 477 24490 0.0268
8 7 222, 256, 302 380 18729 0.0028
9 10b 224,284, 376 468 23275 0.0191
10 12 220, 348, 408 510, 576 25847 0.0251
11 3a" 220 401 20517 0.0262
12 3a’ 222, 256 411,521 20714 0.0454

aRecorded in EtOH at 25 °C.PExcited at the longest wavelength of the absorption maximum ¢Stokes
shift = Amax(abs)-Amax(emi)(cm™1). ¢ Fluorescence quantum yield was calculated using the anthracene
as a standard (®sig= 0.29 in ethanol).

The optical properties of representative dibenzothiophenes (3a, 3e, 3f, 3i, 3a™ and 3a"),
triarylfluoranthenes (4a, 4c, 4f and 10b) and non-planar heteroacenes (7 and 12) were investigated
by UV-visible absorption and fluorescence spectroscopy (Figures 1 and2).The absorption spectra
of tetraphenyl dibenzothiophene analogues 3a, 3a‘and 3a''showed a strong absorption band at
around 220 nm due to the n-7* transition. Except 3a™, the dibenzothiophenes 3a and 3a' showed
a less intense shoulder peak at ~260nm due to the n-m*transition (Figure 1a). Acenaphthylene
fused dibenzothiophenes 3e, 3f and 3i exhibit one intense and two weak absorptions bands in the
region of 200-400 nm owing to the dibenzothiophene and diarylfluoranthene groups (Figure 1b).
The remaining triarylfluoranthenes4 a, 4c and 4f as well as highly conjugated acenes 7, 10b and
12 displayed absorption bands in the region of 200-420 nm (Figures 1c & 1d). The fluorescence
spectra of tetraphenyl dibenzothiophenes 3a, 3a™and 3a’ show broad emission band in the region

of 350-475 nm (Figure 2a). The dibenzothiophene S-oxide 3a' showed higher emission value
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compared to that of thiophene as well as sulfone counterparts (3a, 3a"") possibly due to the higher
charge mobility. Further, benzo[b]thienofluoranthenes (3e, 3f, 3i) as well as triarylfluoranthenes
(4a, 4c, 4f) displayed strong emission band in the region of 425-550 nm (Figures 2b & 2c). Lastly,
the m-extended acenes 7, 10b and 12 show (Figure 2d) discrete sharp emission peaks from the
region of 350 to 600 nm. Relatively, the higher n-conjugation of 12 ensured its longer wavelength
emission value than acenes 7 and 10b.

Among twelve polycyclic aromatic compounds 3a, 3a’, 3a™, 3e, 3f, 3i, 4a, 4c, 4f, 7, 10b and
12, the undecacene 12 show slightly higher stokes shift value (Table 1). The oxygenated homologs
of tetraphenyl dibenzothiophenes 3a'*and 3a’ exhibited higher quantum efficiency (Table 1) than
that of the parent dibenzothiophene 3a. The incorporation of bromineas well as methylenedioxy
substituentson acenaphthylene fused dibenzothiophene (3e, 3f, 3i) decreased the fluorescence
quantum yields. The presence of aryl or heteroaryl substituents on fluoranthenes (4a, 4c, 4f) is not
showing any appreciable influence on their quantum yield. Among acenes (7, 10b, 12), the N-

hexylcarbazole based undecacene 12 displayed higher quantum yield value (Table 1).
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