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1. General information

All melting points were uncorrected. Solvents were dried by standard procedures. 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, 3C NMR and DEPT 135 spectra were recorded on Bruker Avance I11 300 MHz
spectrometer in CDCls solvent. Proton chemical shifts are reported in ppm (o) relative to
tetramethylsilane (TMS) with the solvent resonance employed as the internal standard (CDCls
0 7.26 ppm). NMR data are reported as follows: chemical shift, multiplicity (s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet, dd = doublet of doublet), coupling constants (Hz)
and integration. *C Chemical shifts are reported in ppm (J) from tetramethylsilane (TMS) with
the solvent resonance as the internal standard (CDCls ¢ 77.06 ppm). HRMS were recorded on
Xevo G2S QTOF (ESI) instrument.

2. General procedure for cyclopentadienones & benzo[b]thiophene S, S-dioxides
Procedure for the preparation of cyclopentadienones 1a-j %2

To a mixture of diarylethanedione/acenaphthoquinone and 1,3-disubstituted propanone,
ethanol was added and refluxed for 15 min. At the refluxing condition, an ethanolic solution of
KOH was added dropwise via addition funnel. The reaction mixture immediately became
violet, and a black precipitate was formed. After that, it was cooled to 0 °C for 15 minutes. The
solid obtained was filtered and dried to afford cyclopentadienone la-j*? as a deep
purple/green/black solid.

Procedure for the preparation of benzo[b]thiophene S, S-dioxides 2a-c, 8a/b, 11a/b, 1325
The required benzo[b]thiophene S, S-dioxides were prepared adopting the published procedure.
To a solution of benzo[b]thiophene in DCM at 0 °C, a pre-formed mixture of 33% H»0, and
HCOOH (1:2 mixture) was slowly added. The reaction mixture was then stirred at rt for 10-12
h. It was then poured into saturated aqueous solution of NaHCO3 and extracted with DCM and
dried (Na:SO4). Removal of solvent under vacuo followed by trituration with methanol
furnished benzo[b]thiophene S, S-dioxide 2a-c, 8a/b, 11a/b, 13%6 as a colorless/pale yellow
solid. 5-Nitro benzo[b]thiophene S, S-dioxide 2d was prepared via oxidation of the

corresponding 5-nitro benzo[b]thiophene using m-CPBA in DCM.
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3. Experimental Procedures and Analytical data

1,2,3-Triphenyltriphenylene (3a)

ok

To a solution of cyclopentadienone la (0.23 g, 0.60 mmol) in nitrobenzene (5 mL),
benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), the solvent was completely removed by vacuum distillation (90-

100 °C, 10-20 mm Hg). Subsequent column chromatographic purification on silica gel (eluent:
100% hexane) afforded triphenylene 3a (0.17 g, 60%) as a colorless solid. Mp 156-158 °C; 'H
NMR (300 MHz, CDCly): 6 8.69-8.57 (m, 4H), 7.69-7.66 (m, 2H), 7.58 (d, J = 8.4 Hz, 1H),
7.44 (t,J=7.2Hz, 1H), 7.22-7.17 (m, 8H), 7.10-6.98 (m, 6H), 6.85-6.83 (m, 2H) ppm; *C{*H}
NMR (75 MHz, CDCls): 6 143.1, 142.2, 140.6, 140.0, 139.6, 131.6, 131.5, 131.4, 130.7, 130.5,
130.2,130.1,129.9, 129.8,128.5, 128.2, 127.5, 127.4, 126.8, 126.4, 126.3, 125.6, 125.1, 124.2,
123.7, 123.2, 123.1 ppm; DEPT-135 NMR (75 MHz, CDCls):0 131.6, 131.5, 130.1, 129.9,
128.2,127.5, 127.5, 127.4, 126.8, 126.4, 126.3, 125.6, 125.1, 124.2, 123.7, 123.2, 123.1 ppm;
HRMS (ESI): m/z: [M+H]" Calcd for C3sH24 457.1956; Found 457.1958.

Diels-Alder reaction of 1a with benzo[b]thiophene S, S-dioxide 2a in diphenyl ether

The Diels-Alder reaction of cyclopentadienone 1a (0.23 g, 0.60 mmol) with benzo[b]thiophene
S, S-dioxide 2a (0.10 g, 0.60 mmol) in diphenyl ether (5 mL) at reflux for 36 h followed by
workup and column chromatographic purification (Silica gel, eluent: 100% hexane) to furnish
triphenylene 3a (0.16 g, 46%) as a colorless solid.
1,2-Bis(4-methoxyphenyl)-3-phenyltriphenylene (3b)

O 00

MeO O 3b
To a solution of cyclopentadienone 1b (0.27 g, 0.60 mmol) in nitrobenzene (5 mL),
benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 12 h.

Subsequent removal solvent in vacuo (90-100 °C, 10-20 mm Hg) followed by column

chromatographic purification on silica gel (eluent: 5% ethyl acetate in hexane) furnished
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triphenylene 3b (0.20 g, 65%) as a colorless solid. Mp 198-200 °C; *H NMR (300 MHz,
CDCls): 0 8.64-8.53 (m, 4H), 7.65-7.57 (m, 3H), 7.43 (t, J = 7.8 Hz, 1H), 7.22-7.19 (m, 5H),
7.03 (t, J=7.8 Hz, 1H), 6.95 (d, J = 8.1 Hz, 2H), 6.71 (t, J = 8.4 Hz, 4H), 6.54 (d, J = 8.4 Hz,
2H), 3.79 (s, 3H), 3.71 (s, 3H) ppm; *C{*H} NMR (75 MHz, CDCls): § 158.0, 157.4, 142.5,
140.8, 140.4, 139.5, 135.5, 132.6, 132.4, 131.4, 130.6, 130.5, 130.4, 130.1, 129.9, 129.8, 128.8,
127.6, 127.4, 127.3, 126.3, 126.3, 125.1, 123.9, 123.6, 123.1, 123.1, 113.8, 112.5, 55.2, 55.0
ppm; DEPT-135 NMR (75 MHz, CDCl3): ¢ 132.6, 132.5, 130.1, 129.8, 127.6, 127.4, 127.3,
126.3, 125.1, 123.9, 123.6, 123.1, 123.1, 113.8, 112.5, 55.2, 55.0 ppm; HRMS (ESI) m/z:
[M+H]* Calcd for CssH2802 517.2168; Found 517.2172.

Diels-Alder reaction of 1b with benzo[b]thiophene S, S-dioxide 2a in diphenyl ether

The Diels-Alder reaction of cyclopentadienone 1b (0.27 g, 0.60 mmol) with benzo[b]thiophene
S, S-dioxide 2a (0.10 g, 0.60 mmol) in diphenyl ether (5 mL) at reflux for 36 h followed by
workup and column chromatographic purification (Silica gel, 5% ethyl acetate in hexane)
yielded triphenylene 3b (0.11 g, 36%) as a colorless solid.
10-Methoxy-3-(4-methoxyhenyl)-1,2-diphenyltriphenylene (3c)

s 3

OMe

e

OMe

To a solution of cyclopentadienone 1c (0.27 g, 0.60 mmol) in nitrobenzene (5 mL),
benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 12 h.
Subsequent removal solvent in vacuo (90-100 °C, 10-20 mm Hg) followed by column
chromatographic purification on silica gel (eluent: 5% ethyl acetate in hexane) gave
triphenylene 3c (0.19 g, 62%) as a colorless solid. Mp 216-218 °C; 'H NMR (300 MHz,
CDCls): 0 8.67-8.64 (m, 2H), 8.54-8.52 (m, 1H), 7.97 (d, J = 2.4 Hz, 1H), 7.66-7.63 (m, 2H),
7.44 (d, J = 9.3 Hz, 1H) 7.16-7.10 (m, 3H), 7.07-7.03 (m, 4H), 6.98-6.96 (m, 3H), 6.82-6.79
(m, 2H), 6.74 (d, J = 8.7 Hz, 2H), 6.60 (dd, J1 = 9.3 Hz, J> = 2.7 Hz, 1H), 3.92 (s, 3H), 3.78 (s,
3H) ppm; BC{*H} NMR (75 MHz, CDCls): 6 158.1, 157.8, 143.2, 140.6, 140.2, 139.3, 138.8,
134.7,133.0,131.6, 131.5,131.4,131.1,130.2, 129.7, 128.4, 128.2, 127.5, 127.3, 126.9, 126.2,
1255, 124.2,124.1, 123.7, 123.2, 113.1, 112.9, 106.0, 55.3, 55.2 ppm; DEPT-135 NMR (75
MHz, CDCls):0 131.6, 131.5, 131.4, 131.1, 128.2, 127.5, 127.3, 126.9, 126.2, 125.5, 124.2,
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123.7, 123.2, 113.1, 113.0, 106.0, 55.3, 55.2 ppm; HRMS (ESI) m/z: [M+H]* Calcd for
CagH2802 517.2168; Found 517.2156.

Diels-Alder reaction of 1c with benzo[b]thiophene S, S-dioxide 2a in diphenyl ether

The Diels-Alder reaction of cyclopentadienone 1b (0.27 g, 0.60 mmol) with benzo[b]thiophene
S, S-dioxide 2a (0.10 g, 0.60 mmol) in diphenyl ether (5 mL) at reflux for 36 h followed by
workup and column chromatographic purification (Silica gel, 5% ethyl acetate in hexane) to
produce triphenylene 3c (0.09 g, 30%) as a colorless solid.
10-Methoxy-1,2,3-tris(4-methoxyphenyl)triphenylene (3d)

OMe

O 0

To a solution of cyclopentadienone 1d (0.30 g, 0.60 mmol) in PhNO; (5 mL),
benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 12 h.
Subsequent removal solvent in vacuo (90-100 °C, 10-20 mm Hg) followed by column
chromatographic purification on silica gel (eluent: 5% ethyl acetate in hexane) gave
triphenylene 3d (0.22 g, 64%) as a colorless solid. Mp 132-134 °C; *H NMR (300 MHz,
CDCls): 0 8.57-8.54 (m, 1H), 8.52 (s, 1H), 8.47-8.44 (m, 1H), 7.88 (d, J = 2.7 Hz, 1H), 7.57-
7.54 (m, 2H), 7.40 (d, J = 9.2 Hz, 1H), 7.01 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 6.70-
6.61 (m, 7H), 6.47 (d, J = 8.7 Hz, 2H), 3.85 (s, 3H), 3.72 (s, 6H), 3.64 (s, 3H) ppm; BC{*H}
NMR (75 MHz, CDCls): 6 158.0, 158.0, 157.7, 157.3, 140.5, 139.6, 138.7, 135.7, 135.0, 133.0,
132.6,132.6,132.5, 131.3,131.1, 130.3, 130.2, 129.6, 128.7, 127.4, 127.2,124.4, 124.0, 123.7,
123.2, 113.8, 113.1, 113.1, 112.5, 106.0, 55.3, 55.2, 55.1 ppm; DEPT-135 NMR (75 MHz,
CDCls):0 132.5, 132.5, 131.3, 131.1, 127.4, 127.2, 124.0, 123.7, 123.2, 113.8, 113.1, 113.1,
112.5, 106.0, 55.3, 55.2, 55.1 ppm; HRMS (ESI) m/z: [M+H]" Calcd for CsoH3204 577.2379;
Found 577.2379.

3-(3,4-Dimethoxyphenyl)-9,10-dimethoxy-1,2 diphenyltriphenylene (3e)
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The triphenylene 3e was prepared as per the above-mentioned procedure using
cyclopentadienone 1h (0.30 g, 0.60 mmol) and benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60
mmol) in PhNO; at reflux followed by workup and column chromatographic purification
(Silica gel, eluent: 10% ethyl acetate in hexane). 0.11 g (44%); Mp 254-256 °C; *H NMR (300
MHz, CDCls): 6 9.46-9.45 (m, 1H), 8.58-8.56 (m, 2H), 7.61-7.58 (m, 2H), 7.36 (d, J = 9.3 Hz,
1H), 7.11-7.10 (m, 3H), 7.02-6.95 (m, 5H), 6.88-6.84 (m, 1H), 6.80-6.76 (m, 3H), 6.63 (d, J =
9.6 Hz, 1H), 6.44 (d, J = 1.8 Hz, 1H), 3.86 (s, 6H), 3.78 (s, 3H), 3.48 (s, 3H) ppm; BC{*H}
NMR (75 MHz, CDCls): 6 151.1, 147.6, 147.5, 146.3, 143.1, 140.3, 139.4, 138.6, 134.8, 131.6,
131.5,130.8,130.6, 129.2,128.9, 128.4,128.1, 127.3, 127.0, 126.3, 126.1, 125.5, 125.5, 123.8,
123.3,122.1,113.7,110.4, 110.2, 59.8, 56.0, 55.7, 55.5 ppm; HRMS (ESI) m/z: [M+H]" Calcd
for C4oH3204 577.2379; Found 577.2379.

6-Phenylacenaphtho[1,2-a]triphenylene (3f)

O
avee
gt®

Sk

The Diels-Alder reaction of cyclopentadienone 1f (0.26 g, 0.60 mmol) with benzo[b]thiophene
S, S-dioxide 2a (0.10 g, 0.60 mmol) in PANO2 (5 mL) at reflux followed by workup and column

chromatographic purification (Silica gel, eluent: 100% hexane) afforded acenaphthene fused
triphenylene 3f (0.19 g, 75%) as a fluorescent green solid. Mp 184-186 °C; *H NMR (300
MHz, CDCls): 6 9.45 (d, J = 7.8 Hz, 1H), 8.74 (d, J = 7.2 Hz, 1H), 8.61 (d, J = 8.7 Hz, 3H),
8.41 (s, 1H), 7.87-7.58 (m, 12H), 7.38 (t, = 7.8 Hz, 1H), 7.22 (d, J = 7.2 Hz, 1H) ppm; 3C{tH}
NMR (75 MHz, CDCls): 6 141.1, 137.9, 137.6, 137.1, 136.3, 136.1, 132.6, 131.0, 130.6, 130.3,
130.2,129.9,129.4,128.9,128.8, 128.3, 128.0, 128.0, 127.6, 127.6, 127.4, 127.3, 127.2, 127.1,
125.4, 123.9, 123.8, 123.6, 123.6, 123.4, 123.3 ppm; DEPT 135-NMR (75 MHz, CDCl3): ¢
129.4,128.9,128.8,128.0, 128.0, 127.6, 127.6, 127.4,127.3,127.2, 127.1, 125.4, 123.9, 123.8,
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123.6, 123.6, 123.4, 123.3 ppm; HRMS (ESI) m/z: [M+H]* Calcd for CasH2o 429.1643; Found
429.1645.
15-Methoxy-6-(4-methoxyphenyl)acenaphtho[1,2-a]triphenylene (3g)

OMe

39

OMe

The Diels-Alder reaction of cyclopentadienone 1g (0.25 g, 0.60 mmol) with benzo[b]thiophene
S, S-dioxide 2a (0.10 g, 0.60 mmol) in PhNO2 (5 mL) at reflux followed by column
chromatographic purification (Silica gel, eluent: 5% ethyl acetate in hexane) furnished
triphenylene 3g (0.18 g, 63%) as a fluorescent green solid. Mp 190-192°C; *H NMR (300
MHz, CDCls): 6 9.29 (d, J = 8.7 Hz, 1H), 8.64 (d, J = 7.2 Hz, 1H), 8.54-8.49 (m, 2H), 8.32 (s,
1H), 7.97 (s, 1H), 7.81-7.74 (m, 2H), 7.66-7.50 (m, 6H), 7.35 (t, J = 7.8 Hz, 1H), 7.25 (d, J =
6.9 Hz, 1H) 7.16-7.10 (m, 2H), 4.05 (s, 3H), 3.95 (s, 3H) ppm; BC{'H} NMR (75 MHz,
CDCls): 6 159.4, 138.2, 137.3, 136.6, 136.6, 135.3, 133.5, 132.6, 130.6, 130.5, 130.4, 129.9,
129.7,128.6,128.3,127.6,127.2,127.1,127.0, 123.9, 123.8, 123.6, 123.3, 114.1, 113.5, 106.3,
55.5, 55.5 ppm; DEPT 135-NMR (75 MHz, CDClz): ¢ 130.5, 130.4, 127.6, 127.2, 127.1,
127.0, 123.9, 123.8, 123.6, 123.3, 114.1, 106.3, 55.5, 55.5 ppm; HRMS (ESI) m/z: [M+H]*
Calcd for CasH2402 489.1855; Found 489.1852.

Diels-Alder reaction of 1h with benzo[b]thiophene S, S-dioxide 2a

To a solution of cyclopentadienone 1h (0.29 g, 0.60 mmol) in nitrobenzene (5 mL),
benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), the solvent was removed by vacuum distillation (90-100 °C, 10-
20 mm Hg). Subsequent column chromatographic purification on silica gel (eluent: 10% ethyl
acetate in hexane) gave triphenylene 3h as a yellow solid. Further elution of the column (eluent:
12% ethyl acetate in hexane) afforded 3h" also as a yellow solid.

6-(3,4-Dimethoxyphenyl)-15,16-dimethoxyacenaphtho[1,2-a]triphenylene (3h)
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OMe

0.10 g (30%); Mp 236-238 °C; 'H NMR (300 MHz, CDCls): 6 9.48-9.45 (m, 1H), 9.14 (d, J
=9 Hz, 1H), 8.61 (d, J = 7.2 Hz, 1H), 8.57-8.48 (m, 1H), 8.29-8.19 (m, 2H), 7.80-7.74 (m,
2H), 7.61-7.52 (m, 3H), 7.38-7.18 (m, 4H), 7.09 (d, J = 7.8 Hz, 1H), 4.07 (s, 3H), 4.03 (s, 3H),
3.92 (s, 3H), 3.88 (s, 3H) ppm; C{*H} NMR (75 MHz, CDCl5): 6 149.0, 148.8, 146.8, 138.1,
137.3,136.9, 136.5, 135.2, 133.8, 133.4, 132.7, 131.3, 130.4, 129.9, 129.3, 129.0, 128.9, 128.6,
127.7,127.5,127.4,127.2,127.0,125.4,125.0, 124.7, 123.6, 123.4, 123.2,121.4,112.6, 111.5,
110.7,59.7,56.3, 56.1 ppm; DEPT 135-NMR (75 MHz, CDCIs): 6 128.6, 127.7,127.5, 127.2,
127.0, 125.0, 123.6, 123.4, 123.2, 121.4, 112.6, 111.4, 110.7, 59.7, 56.3, 56.1 ppm; HRMS
(ESI) m/z: [M+H]" Calcd for CsgH2804 549.2066; Found 549.2064.
6-(3,4-Dimethoxyphenyl)-14,15-dimethoxyacenaphtho[1,2-a]triphenylene (3h")

OMe

OMe

0.15 g (45%); Mp 264-266 °C; 'H NMR (300 MHz, CDCls): 6 8.83 (s, 1H), 8.69 (d, J = 7.2
Hz, 1H), 8.53 (d, J = 7.8 Hz, 1H), 8.43 (d, J = 7.8 Hz, 1H), 8.36 (s, 1H), 7.92 (s, 1H), 7.79-
7.73 (m, 2H), 7.62-7.48 (m, 3H), 7.35 (t, J = 7.8 Hz, 1H), 7.26-7.24 (m, 3H), 7.08 (d, J = 7.8
Hz, 1H), 4.14 (s, 3H), 4.01 (s, 3H), 3.91 (s, 3H), 3.90 (s, 3H) ppm; BC{'H} NMR (75 MHz,
CDCls): & 149.7, 149.0, 148.8, 147.3, 138.1, 137.2, 136.6, 136.6, 135.2, 133.8, 132.6, 130.1,
130.0, 130.0, 129.6, 127.9, 127.8, 127.5, 127.2, 127.1, 126.8, 126.6, 125.6, 124.0, 123.9, 123.8,
123.6, 123.6, 122.8, 121.4, 112.6, 111.5, 110.7, 104.9, 56.1, 56.0 ppm; DEPT 135-NMR (75
MHz, CDCls): d 127.8, 127.5, 127.2, 127.1, 126.8, 126.6, 124.0, 123.9, 123.8, 123.6, 122.8,
121.4, 112.6, 111.4, 110.7, 104.9, 56.1, 56.0 ppm; HRMS (ESI) m/z: [M+H]" Calcd for
CasH2s04 549.2066; Found 549.2067.
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15-Bromo-6-(4-bromophenyl)acenaphtho[1,2-a]triphenylene (3i)

Br

9
GC

Br

The Diels-Alder reaction of cyclopentadienone 1i (0.31 g, 0.60 mmol) with benzo[b]thiophene
S, S-dioxide 2a (0.10 g, 0.60 mmol) in PhNO (5 mL) at reflux for 12 h followed by workup
and column chromatographic purification on silica gel (eluent: 100% hexane) furnished
acenaphthene based triphenylene 3i (0.25 g, 70%) as a fluorescent green solid. Mp 272-274
°C; 'H NMR (300 MHz, CDCls): 6 9.30 (d, J = 8.4 Hz, 1H), 8.73 (s, 1H), 8.65 (d, J = 6.9 Hz,
1H), 8.55 (m, 2H), 8.34 (s, 1H), 7.89-7.59 (m, 9H), 7.44 (t, J = 7.5 Hz, 1H), 7.28-7.25 (m, 2H)
ppm; BC{*H} NMR (75 MHz, CDCls): ¢ 139.9, 137.5, 137.1, 136.1, 135.9, 132.9, 132.6,
132.0, 131.0, 130.5, 130.5, 130.4, 130.0, 129.0, 128.5, 128.3, 128.0, 127.8, 127.8, 127.7, 127.5,
127.3,126.5,124.0, 123.8, 123.5, 123.4, 122.3, 122.2 ppm; HRMS (ESI) m/z: [M-2Br]* Calcd
for C34H1sBr2 426.1409; Found 426.1408.
9-(Thiophen-2-yl)acenaphtho[1°,2’:7,8]phenanthrol[9,10-b]thiophene (3j)

The Diels-Alder reaction of cyclopentadienone 1j (0.22 g, 0.60 mmol) with benzo[b]thiophene
S, S-dioxide 2a (0.10 g, 0.60 mmol) in PhNO2 (5 mL) at reflux for 12 h followed by workup
and column chromatographic purification on silica gel (eluent: 100% hexane) gave
thieno[b]phenanthrene 3j (0.17 g, 69%) as a yellow solid. Mp 170-172°C; *H NMR (300 MHz,
CDCl3): 69.48 (d, J = 7.2 Hz, 1H), 8.64 (m, 2H), 8.35-8.32 (m, 1H), 8.00 (d, J = 5.4 Hz, 1H),
7.90 (d, J = 8.1 Hz, 1H), 7.84 (d, J = 8.1 Hz, 1H), 7.71-7.56 (m, 5H), 7.48-7.36 (m, 3H), 7.30-
7.27 (m, 1H) ppm; BC{*H} NMR (75 MHz, CDCls): § 141.8, 138.3, 137.4, 136.5, 135.8,
135.0,133.5,132.4,129.8,129.8,129.5, 128.9, 128.4, 127.8, 127.7, 127.6, 127.4, 127.3, 127.3,
127.2, 126.9, 126.6, 126.0, 125.5, 124.7, 124.2, 124.1, 123.8, 122.9 ppm; DEPT 135-NMR
(75MHz, CDCl»): 0127.8,127.7,127.6,127.4,127.4,127.3,127.2,126.9, 126.6, 126.0, 124.7,
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124.2, 124.1, 123.8, 122.9 ppm; HRMS (ESI) m/z: [M+H]" Calcd for C3oH16S. 441.0772;
Found 441.0775.
Diels-Alder reaction of 1f with benzo[b]thiophene S, S-dioxide 2a in NMP

0.0 s
Sk
To a solution of cyclopentadienone 1f (0.26 g, 0.60 mmol) in N-methyl-2-pyrrolidone (NMP)

(5 mL), benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 12

h. After completion of reaction (TLC), it was poured over ice water (15 mL) containing HCI

(0.5 mL). The solid obtained was filtered and dried. The crude product was triturated with
methanol (10 mL) to furnish known 7,13-diphenylbenzo[b]fluorantheno[8,9-d]thiophene 414
(0.25 g, 68%) as a yellow solid.

Diels-Alder reaction of 1f with benzo[b]thiophene S, S-dioxide 2a in DEG

To a solution of cyclopentadienone 1f (0.26 g, 0.60 mmol) in diethylene glycol (DEG) (5 mL),
benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), it was poured over ice water (15 mL). The solid obtained was
filtered and dried. The crude product was triturated with methanol (10 mL) to afford a 1:1
(based on H NMR integration) mixture of 7,13-diphenylbenzo[b]fluorantheno[8,9-
d]thiophene 4 and 6-phenylacenaphtho[1,2-a]triphenylene 3f (0.19 g, 75%) as a yellow solid.

Diels-Alder reaction of 1f with phenyl acetylene
aoes
gl®

(s

To a solution of cyclopentadienone 3a (0.35 g, 0.98 mmol) in nitrobenzene (5 mL), phenyl

acetylene (0.10 g, 0.98 mmol) was added and refluxed for 6 h. After completion of reaction
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(TLC), the solvent was removed by vacuum distillation (90-100 °C, 10-20 mm Hg). Subsequent
column chromatographic purification on silica gel (eluent: 100% hexane) afforded 7,8,10-
triphenylfluoranthene 5 (0.25 g, 68%) as a colorless solid. Mp 182-184 °C; *H NMR (300
MHz, CDCls): 6 7.75 (d, J = 6.9 Hz, 4H), 7.61-7.55 (m, 3H), 7.41-7.32 (m, 9H), 7.30-7.19 (m,
5H), 6.72 (d, J = 6.9 Hz, 1H) ppm; B¥C{*H} NMR (75 MHz, CDCls): 6 141.0, 140.8, 139.4,
138.3, 138.0, 136.6, 136.2, 136.0, 135.7, 133.2, 131.2, 130.4, 130.0, 129.7, 129.2, 128.7, 128.5,
127.9, 127.7, 127.6, 127.3, 126.7, 126.4, 123.4, 123.0 ppm; HRMS (ESI) m/z: [M+H]" Calcd
for CasH22 431.1800; Found 431.1799.

Diels-Alder reaction of 1f with benzo[b]thiophene S, S-dioxide 2a using K2COs3

Sk
To a solution of cyclopentadienone 1f (0.26 g, 0.60 mmol) in nitrobenzene (5 mL),

benzo[b]thiophene S, S-dioxide 2a (0.10 g, 0.60 mmol), K2COz (0.17 g, 1.21 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent by vacuum

distillation followed by subsequent column chromatographic purification on silica gel (eluent:
100% hexane) afforded 7,8,10-triphenylfluoranthene 5 (0.15 g, 59%) as a colorless solid.
Thermal electrocyclization of compound 5

e O ‘CO
OCO O
reflux

36 h
oK o .
To a solution of 7,8,10-triphenylfluoranthene 5 in PhOPh or PANO: (5 mL) at reflux for 26 h.

The reaction was monitered by TLC, and the starting material was recovered.
Diels-Alder reaction of 1f with benzo[b]thiophene S, S-dioxide 2a

A solution of cyclopentadienone 1f (0.26 g, 0.60 mmol) with benzo[b]thiophene S, S-dioxide
2a (0.10 g, 0.60 mmol) in PhNO2 (5 mL) was stirred at 150 °C in an (oil bath) for 36 h.
Subsequent removal of solvent followed by column chromatographic purification (Silica gel,
eluent: 100% hexane) to give 7,13-diphenylbenzo[b]fluorantheno[8,9-d]thiophene 4'* (0.05 g,

20%) as a yellow solid.
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5,8-Dimethoxy-1,2,3-triphenyltriphenylene (6a)

To a solution of cyclopentadienone la (0.17 g, 0.44 mmol) in PhNO2 (5 mL), 4,7-
dimethoxybenzo[b]thiophene S, S-dioxide 2b (0.10 g, 0.44 mmol) was added and refluxed for
12 h. After completion of reaction (TLC), removal of solvent by vacuum distillation (90-100
°C, 10-20 mm Hg) followed by subsequent column chromatographic purification on silica gel
(eluent: 100% hexane) furnished triphenylene 6a (0.19 g, 82%) as a colorless solid. Mp 214-
216 °C; 'H NMR (300 MHz, CDCls): § 9.54 (s, 1H), 9.10 (d, J = 8.4 Hz, 1H), 7.45 (d, J = 8.1
Hz, 1H), 7.28-7.24 (m, 1H), 7.16-6.87 (m, 16H), 6.79-6.77 (m, 2H), 4.00 (s, 3H), 3.96 (s, 3H)
ppm; BC{*H} NMR (75 MHz, CDCls): ¢ 152.4, 151.7, 142.8, 140.2, 140.0, 138.2, 132.1,
131.7,130.6, 130.5, 130.5, 130.2, 129.7, 129.5, 128.3, 127.9, 127.4, 127.1, 126.8, 126.0, 125.6,
125.5,124.8,123.7,122.9,111.1, 110.9, 56.9, 56.6 ppm; DEPT-135 NMR (75 MHz, CDCls):0
132.1,131.7,130.2,129.8,128.3, 127.8, 127.0, 126.8, 126.0, 125.6, 125.5, 124.8, 111.1, 110.9,
56.9, 56.6 ppm; HRMS (ESI) m/z: [M+H]* Calcd for C3gH2s02 516.2168; Found 516.2166.
5,8,10-Trimethoxy-3-(4-methoxyphenyl)-1,2-diphenyltriphenylene (6b)

OMe

OMe

To a solution of cyclopentadienone 1c (0.20 g, 0.44 mmol) in nitrobenzene (5 mL), 4,7-
dimethoxybenzo[b]thiophene S, S-dioxide 2b (0.10 g, 0.44 mmol) was added and refluxed for
12 h. After completion of reaction (TLC), removal of solvent by vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 5% ethyl acetate in
hexane) furnished triphenylene 6b (0.21 g, 82%) as a colorless solid. Mp 202-204 °C;*H NMR
(300 MHz, CDClz): 6 9.49 (s, 1H), 8.68 (s, 1H), 7.35 (d, J = 9.3 Hz, 1H), 7.24-6.95 (m, 13H),
6.78-6.77 (m, 2H), 6.70 (d, J = 8.4 Hz, 2H), 6.54-6.50 (m, 1H), 4.00 (s, 3H), 3.96 (s, 3H), 3.83

S12



(s, 3H), 3.75 (s, 3H) ppm; BC{!H} NMR (75 MHz, CDCls): 6 157.8, 156.9, 152.5, 151.8,
143.1, 140.5, 140.0, 138.7, 137.6, 135.4,132.1, 131.9, 131.7, 131.2, 130.9, 129.7, 129.3, 128.6,
127.8, 126.9, 125.9, 125.4, 1245, 123.6, 123.4, 112.9, 112.9, 111.3, 111.0, 110.2, 56.9, 56.8,
55.1 ppm; DEPT-135 NMR (75 MHz, CDClIs): ¢ 132.1, 131.7, 131.2, 131.0, 128.6, 127.9,
126.9, 125.9, 1254, 112.9, 111.3, 111.0, 110.2, 56.9, 56.8, 55.1 ppm; HRMS (ESI) m/z:
[M+H]* Calcd for Cs0H3204 577.2379; Found 577.2377.
1,4-Dimethoxy-6-phenylacenaphtho[1,2-a]triphenylene (6c)

To a solution of cyclopentadienone 1f (0.16 g, 0.44 mmol) in PhNO2 (5 mL), 4,7-
dimethoxybenzo[b]thiophene S, S-dioxide 2b (0.10 g, 0.44 mmol) was added and refluxed for
12 h. After completion of reaction (TLC), removal of solvent by vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 5% ethyl acetate in
hexane) afforded acenaphthene fused triphenylene 6¢ (0.20 g, 91%) as a yellow solid. Mp 194-
196 °C; 'H NMR (300 MHz, CDCls): 6 9.37 (s, 1H), 9.26-9.17 (m, 2H), 8.60 (d, J =7.2 Hz,
1H), 7.81-7.74 (m, 4H), 7.62-7.45 (m, 6H), 7.35 (t, J = 8.1 Hz, 1H), 7.26 (d, J = 6.6 Hz, 1H),
7.14-7.07 (m, 2H), 4.03 (s, 3H), 3.98 (s, 3H) ppm; ¥C{*H} NMR (75 MHz, CDCls): § 152.5,
152.0, 141.8, 138.3, 136.8, 136.6, 136.3, 134.6, 132.8, 130.2, 130.0, 129.9, 129.7, 129.4, 128.7,
128.7,128.2,128.0, 127.7,127.6,127.3,127.2,126.9, 125.6, 123.5, 123.1, 122.9, 122.8, 111.5,
110.9, 56.8, 56.6 ppm; DEPT-135 NMR (75 MHz, CDCls):0 129.4,128.8, 128.7, 128.6, 128.0,
127.7, 127.6, 127.3, 127.2, 126.9, 125.6, 123.5, 123.1, 111.5, 110.9, 56.8, 56.6 ppm; HRMS
(ESI) m/z: [M+H]" Calcd for CssH2402 489.1855; Found 489.1852.
1,4,15-Trimethoxy-6-(4-methoxyphenyl)acenaphtho[1,2-a]triphenylene (6d)

To a solution of cyclopentadienone 1g (0.18 g, 0.44 mmol) in PhNO2 (5 mL), 4,7-
dimethoxybenzo[b]thiophene S, S-dioxide 2b (0.10 g, 0.44 mmol) was added and refluxed for
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12 h. After completion of reaction (TLC), removal of solvent through vacuum distillation
followed by subsequent column chromatographic purification on silica gel (eluent: 10% ethyl
acetate in hexane) gave triphenylene 6d (0.17 g, 69%) as a yellow solid. Mp 238-240 °C; 'H
NMR (300 MHz, CDCls): 6 9.32 (s, 1H), 9.14 (d, J = 9 Hz, 1H), 8.76 (d, J = 2.4 Hz, 1H), 8.55
(d, J=7.2 Hz, 1H), 7.79-7.69 (m, 4H), 7.50 (t, J = 7.8 Hz, 1H), 7.39-7.32 (m ,2H), 7.14-7.08
(m, 5H), 4.05 (s, 3H), 4.00 (s, 6H), 3.97 (s, 3H) ppm; ¥C{*H} NMR (75 MHz, CDCl3): ¢
159.3,158.5, 152.6, 152.1, 138.5, 136.8, 136.4, 135.7, 134.2, 133.9, 132.8, 131.1, 130.5, 129.9,
129.4,129.4,129.3,129.0, 127.6, 127.3,126.8, 126.7, 124.1, 123.9, 123.3, 123.0, 122.8, 114.0,
113.7,111.7,111.2, 111.0, 56.8 (2C), 55.4 ppm; DEPT-135 NMR (75 MHz, CDCl3):6 130.5,
129.4,129.0, 127.6, 127.3, 126.8, 126.7, 123.2, 123.0, 114.0, 113.7, 111.7, 111.2, 111.0, 56.8,
56.7, 55.4 ppm; HRMS (ESI) m/z: [M+H]" Calcd for C3gH2804 549.2066; Found 549.2065.
4,7-Dimethoxy-9-(thiophen-2-yl)acenaphtho[1°2°:7,8]phenanthrol[9,10-b]thiophene (6e)

To a solution of cyclopentadienone 1j (0.16 g, 0.44 mmol) in PhNO2 (5 mL), 4,7-
dimethoxybenzo[b]thiophene S, S-dioxide 2b (0.10 g, 0.44 mmol) was added and refluxed for
12 h. After completion of reaction (TLC), removal of solvent through vacuum distillation
followed by subsequent column chromatographic purification on silica gel (eluent: 5% ethyl
acetate in hexane) afforded thieno[b]phenanthrene 6e (0.16 g, 70%) as a yellow solid. Mp 120-
122 °C; *H NMR (300 MHz, CDCls): 6 9.45 (s, 1H), 9.31 (d, J = 7.2 Hz, 1H), 8.60 (d, J = 5.7
Hz, 1H), 7.87-7.79 (m, 2H), 7.64-7.41 (m, 6H), 7.27-7.25 (m, 1H), 7.41 (s, 2H) ppm; 3C{*H}
NMR (75 MHz, CDCls): 6 152.4, 150.8, 142.8, 136.9, 136.1, 135.7, 134.3, 133.8, 132.3, 132.2,
129.9,128.9,128.3, 127.6, 127.6, 127.5,127.4,127.1, 126.9, 126.4, 125.7,124.2, 123.6, 122.3,
121.9,121.5,110.2,109.0, 56.8, 56.2 ppm; DEPT-135 NMR (75 MHz, CDCl3):0 132.2, 128.3,
127.6, 127.5, 127.4, 127.1, 126.9, 125.7, 124.2, 123.6, 122.3, 110.2, 109.0, 56.8, 56.2 ppm;
HRMS (ESI) m/z: [M+H]" Calcd for Cs2H220.S, 501.0983; Found 501.0986.
6-Chloro-1,2,3-triphenyltriphenylene (7a)
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g ‘OO )
()

To a solution of cyclopentadienone 1a (0.19 g, 0.50 mmol) in nitrobenzene (5 mL), 5-
chlorobenzol[b]thiophene S, S-dioxide 2c (0.10 g, 0.50 mmol) was added and refluxed for 12

h. After completion of reaction (TLC), removal of solvent through vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 100% hexane) led to
triphenylene 7a (0.17 g, 69%) as a colorless solid. Mp 230-232 °C; 'H NMR (300 MHz,
CDCl3): 6 8.59 (s, 1H), 8.56 (s, 1H), 8.52-8.45 (m, 2H), 7.60-7.52 (m, 2H), 7.41 (t, J = 7.5 Hz,
1H), 7.25-7.15 (m, 8H), 7.05-6.96 (m, 6H), 6.80-6.79 (m, 2H) ppm; BC{*H} NMR (75 MHz,
CDCls): 6 142.8, 141.9, 141.2, 140.9, 139.8, 133.5, 131.5, 131.4, 131.3, 130.7, 130.1, 130.0,
129.9,129.6,128.9, 128.2,127.7,127.6, 126.9, 126.6, 126.5, 126.4, 125.7,125.4, 124.8, 124.2,
123.4, 123.0 ppm; DEPT-135 NMR (75 MHz, CDCls):6 131.5, 131.4, 130.0, 128.3, 127.6,
126.9, 126.6, 126.5, 126.4, 125.7, 125.4, 124.8, 124.2, 123.4, 123.0 ppm; HRMS (ESI) m/z:
[M+H]* Calcd for C3sH23Cl 491.1567; Found 491.1569.
6-Chloro-1,2-bis(4-methoxyphenyl)-3-phenyltriphenylene (7b)

U0
Cl

MeO O 7b

To a solution of cyclopentadienone 1b (0.22 g, 0.50 mmol) in PhNO2 (5 mL), 5-
chlorobenzo[b]thiophene S, S-dioxide 2c¢ (0.10 g, 0.50 mmol) was added and refluxed for 12

h. After completion of reaction (TLC), removal of solvent through vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 5% ethyl acetate in
hexane) furnished triphenylene 7b (0.18 g, 65%) as a colorless solid. Mp 210-212 °C;*H NMR
(300 MHz, CDClIs): 6 8.57 (d, J = 1.8 Hz, 1H), 8.52-8.44 (m, 3H), 7.59-7.55 (m, 2H), 7.42 (t,
J=7.2 Hz, 1H), 7.25-7.15 (m, 5H), 7.03 (t, J = 7.5 Hz, 1H), 6.93 (d, J = 8.4 Hz, 2H), 6.74-
6.67 (M, 4H), 6.54 (d, J = 8.4 Hz, 2H), 3.79 (s, 3H), 3.70 (s, 3H) ppm; 3C{'H} NMR (75 MHz,
CDCls): 6 158.1, 157.4, 142.2, 141.1, 139.6, 135.2, 133.4, 132.5, 132.4, 132.1, 131.4, 130.6,
130.4,130.0,129.9, 129.4,129.2,128.9, 127.7,127.5, 126.5, 126.4, 125.4, 124.8, 123.9, 123.4,
122.9,113.8,112.5,55.2, 55.0 ppm; DEPT-135 NMR (75 MHz, CDCls):0 132.5, 132.4, 130.0,
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129.9, 127.7, 127.5, 126.5, 126.4, 125.4, 124.8, 124.0, 123.4, 122.9, 113.8, 112.5, 55.2, 55.0
ppm; HRMS (ESI) m/z: [M+H]" Calcd for C3gH27ClO; 551.1778; Found 551.1777.
3-Chloro-6-phenylacenaphtho[1,2-a]triphenylene (7c)

n

To a solution of cyclopentadienone 1f (0.18 g, 0.50 mmol) in PhNO. (5 mL), 5-
chlorobenzol[b]thiophene S, S-dioxide 2c (0.10 g, 0.50 mmol) was added and refluxed for 12

h. After completion of reaction (TLC), removal of solvent through vacuum distillation followed

by subsequent column chromatographic purification on silica gel (eluent: 100% hexane)
afforded acenaphthene incorporated triphenylene 7c (0.21 g, 91%) as a fluorescent green solid.
Mp 200-202 °C;*H NMR (300 MHz, CDCls): 6 9.39 (d, J = 7.8 Hz, 1H), 8.68 (d, J = 6.9 Hz,
1H), 8.51-8.48 (m, 3H), 8.26 (s, 1H), 7.86-7.52 (m, 11H), 7.36 (t, J = 7.8 Hz, 1H), 7.20 (d, J =
6.9 Hz, 1H) ppm; BC{*H} NMR (75 MHz, CDCls): 6 140.8, 137.9, 137.8, 137.7, 136.1, 133.6,
132.6,131.7,130.3, 130.1, 129.9, 129.5, 129.4, 129.3, 128.9, 128.8, 128.6, 128.5, 128.2, 128.1,
127.7, 127.6, 127.4, 127.3, 127.2, 125.7, 124.8, 123.9, 123.7, 123.5, 123.4 ppm; DEPT-135
NMR (75 MHz, CDClz):0 129.3, 128.9, 128.8, 128.2, 128.1, 127.7, 127.6, 127.4, 127.3, 127.2,
125.7,124.8, 123.9, 123.6, 123.5, 123.4 ppm; HRMS (ESI) m/z: [M+H]" Calcd for C34H19Cl
463.1254; Found 463.1255.
3-Chloro-15-methoxy-6-(4-methoxyphenyl)acenaphtho[1,2-a]triphenylene (7d)

OMe

w

OMe

To a solution of cyclopentadienone 1g (0.21 g, 0.50 mmol) in PhNO2 (5 mL), 5-
chlorobenzo[b]thiophene S, S-dioxide 2c¢ (0.10 g, 0.50 mmol) was added and refluxed for 12
h. After completion of reaction (TLC), removal of solvent through vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 5% ethyl acetate in
hexane) gave acenaphthene fused triphenylene 7d (0.19 g, 85%) as a yellow solid. Mp 212-
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214 °C; 'H NMR (300 MHz, CDCls): 6 9.19 (d, J = 9 Hz, 1H), 8.56 (d, J = 7.2 Hz, 1H), 8.37-
8.32 (m, 2H), 8.12 (s, 1H), 7.83 (s, 1H), 7.76 (t, J = 8.7 Hz, 2H), 7.59 (d, J = 8.1 Hz, 2H), 7.51-
7.46 (m, 2H), 7.33 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 6.8 Hz, 1H), 7.12-7.06 (m, 3H), 4.00 (s,
3H), 3.93 (s, 3H) ppm; *C{*H} NMR (75 MHz, CDCls): 6 159.5, 159.5, 137.9, 137.8, 136.7,
136.4,135.3,133.6, 133.2,132.6, 132.1, 131.9, 130.4, 129.9, 128.5, 128.4, 128.2, 127.6, 127.3,
127.2, 124.8, 123.8, 123.6, 123.5, 123.2, 114.1, 113.7, 106.2, 55.5, 55.5 ppm; DEPT 135-
NMR (75 MHz, CDCl3): 6 130.4,127.6, 127.3,127.2,124.8, 123.8, 123.6, 123.5, 114.1, 113.7,
106.2, 55.5, 55.5 ppm; HRMS (ESI) m/z: [M+H]" Calcd for C3sH23CIO, 523.1465; Found
523.1459.

15-Methoxy-6-(4-methoxyphenyl)-3-nitroacenaphtho[1,2-a]triphenylene (7¢)

OMe

O

oF

OMe

To a solution of cyclopentadienone 1g (0.20 g, 0.47 mmol) in PhNO: (5 mL), 5-
nitrobenzo[b]thiophene S, S-dioxide 2d (0.10 g, 0.47 mmol) was added and refluxed for 12 h.
After completion of reaction (TLC), removal of solvent through vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 5% ethyl acetate in
hexane) afforded acenaphthene fused triphenylene 7e (0.16 g, 65%) as a yellow solid. Mp 234-
236 °C; 'H NMR (300 MHz, CDCls): 6 9.15-9.12 (m, 2H), 8.47 (d, J = 7.2 Hz, 1H), 8.40 (d, J
=9 Hz, 1H), 8.21 (d, J = 8.5 Hz, 1H), 8.1 (s, 1H), 7.79-7.73 (m, 3H), 7.54-7.43 (m, 3H), 7.32
(t, J = 7.8 Hz, 1H), 7.23-7.13 (m, 2H), 7.04 (d, J = 8.1 Hz, 2H), 4.00 (s, 3H), 3.92 (s, 3H) ppm;
BC{IH} NMR (75 MHz, CDCls): 6 159.6, 159.6, 146.6, 138.4, 137.5, 137.1, 136.0, 135.4,
134.3,132.6,131.0, 130.8, 130.5, 130.4, 129.9, 128.3, 128.3, 127.7, 127.6, 127.5, 127.2, 124.5,
124.4, 123.9, 123.8, 123.7, 120.7, 119.6, 115.4, 114.2, 107.0, 55.6, 55.5 ppm; DEPT 135-
NMR (75 MHz, CDCls): 6 130.5, 130.4, 127.7,127.6, 127.5,127.2, 124.4, 123.9, 123.8, 123.7,
120.7, 119.6, 115.4, 114.2, 107.0, 55.6, 55.5 ppm; HRMS (ESI) m/z: [M+H]* Calcd for
CasH23NO4 534.1705; Found 534.1702.
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6-Chloro-9-(thiopheny-2-yl)acenaphtho[1°2°:7,8]phenanthrol[9,10-b]thiophene (7f)

To a solution of cyclopentadienone 1j (0.18 g, 0.50 mmol) in PhNO. (5 mL), 5-
chlorobenzol[b]thiophene S, S-dioxide 2c (0.10 g, 0.50 mmol) was added and refluxed for 12
h. After completion of reaction (TLC), removal of solvent through vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 100% hexane) to give
thieno[b]phenanthrene 7f (0.16 g, 69%) as a yellow solid. Mp 240-242 °C; *H NMR (300
MHz, CDCls): 6 9.33 (d, J = 7.2 Hz, 1H), 8.46 (s, 1H), 8.40 (s, 1H), 8.11 (d, J = 8.4 Hz, 1H),
7.83-7.74 (m, 3H), 7.57 (t, J = 7.8 Hz, 1H), 7.49-7.47 (m, 3H), 7.36 (t, J = 7.8 Hz, 1H), 7.28-
7.26 (m, 2H), 7.21-7.19 (m, 1H) ppm; BC{*H} NMR (75 MHz, CDCls): § 141.5, 138.9, 136.7,
136.3,135.5,135.1, 133.7,132.5, 132.4, 132.4, 130.8, 129.8, 128.7, 128.0, 127.8, 127.8, 127.6,
127.5,127.4,127.2,127.2, 126.9, 126.2, 125.8, 125.6, 124.9, 124.5, 124.1, 123.9, 122.7 ppm;
DEPT-135 NMR (75 MHz, CDClz3):6 128.0, 127.8, 127.7, 127.6, 127.5, 127.4, 127.2, 126.9,
126.2, 125.6, 124.9, 124.5, 124.1, 123.9, 122.7 ppm; HRMS (ESI) m/z: [M+H]" Calcd for
CaoH15CIS2 475.0382; Found 475.0378.

2,3,4-Triphenylbenzo[f]tetraphene (9a)

N

ok

To a solution of cyclopentadienone 1a (0.18 g, 0.46 mmol) in PhANO2 (5 mL), naphtho[2,3-
b]thiophene S, S-dioxide 8a (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After

completion of reaction (TLC), removal of solvent through vacuum distillation followed by

subsequent column chromatographic purification on silica gel (eluent: 100% hexane) led to
naphthalene fused phenanthrene 9a (0.17 g, 71%) as a colorless solid. Mp 246-248 °C; 'H
NMR (300 MHz, CDCls): 6 9.07 (s, 1H), 9.03 (s, 1H), 8.78 (s, 1H), 8.65 (d, J = 8.4 Hz, 1H),
8.06 (dd, Ji = 8.4 Hz, J; = 6.6 Hz, 2H), 7.59-7.54 (m, 2H), 7.49-7.40 (m, 2H), 7.26-6.82 (m,
14H), 6.81-6.79 (m, 2H) ppm; 2C{*H} NMR (75 MHz, CDCls): 6 142.8, 142.2, 140.9, 140.8,
139.9,139.7,132.5,132.4,131.8, 131.5, 131.5, 131.0, 130.5, 130.0, 129.2, 128.9, 128.6, 128.2,
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128.0, 127.6, 126.8, 126.6, 126.4, 126.3, 126.2, 126.0, 125.6, 125.5, 124.4, 123.7,122.5, 121.7
ppm; DEPT-135 NMR (75 MHz, CDCls):6 131.6, 131.5, 130.2, 130.1, 128.2, 128.2, 127.6,
126.9, 126.7, 126.5, 126.3, 126.2, 126.1, 125.6, 125.5, 124.6, 123.7, 122.5, 121.8,ppm; HRMS
(ESI) m/z: [M+H]" Calcd for CaoH2s 507.2113; Found 507.2111.
3,4-Bis(4-methoxyphenyl)-2-phenylbenzo[f]tetraphene (9b)

eV eee

MeO O 9b
To a solution of cyclopentadienone 1b (0.21 g, 0.46 mmol) in PhANO2 (5 mL), naphtho[2,3-
b]thiophene S, S-dioxide 8a (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After

completion of reaction (TLC), removal of solvent through vacuum distillation followed by

subsequent column chromatographic purification on silica gel (eluent: 5% ethyl acetate in
hexane) gave naphthalene fused phenanthrene 9b (0.18 g, 70%) as a colorless solid. Mp 208-
210 °C; 'H NMR (300 MHz, CDCls): 6 9.05 (d, J = 7.8 Hz, 2H), 8.76 (s, 1H), 8.66 (d, J = 8.1
Hz, 1H), 8.07 (dd, J1= 8.7 Hz, J2= 6.9 Hz, 2H), 7.60-7.52 (m, 3H), (t, J = 7.5 Hz, 1H), 7.28-
7.25 (m, 5H), 7.06-6.96 (m, 3H), 6.76-6.71 (m, 4H), 6.56 (d, J = 8.7 Hz, 2H), 3.81 (s, 3H), 3.73
(s, 3H) ppm; BC{*H} NMR (75 MHz, CDCls): § 158.1, 157.4, 142.5, 141.1, 140.7, 139.6,
135.3,132.5,132.4,132.3,131.8,131.1, 130.8, 130.2, 130.1, 129.2, 129.2, 128.8, 128.2, 128.1,
127.7, 126.5, 126.3, 126.1, 126.0, 125.6, 124.3, 123.7, 122.4, 121.7, 113.8, 112.5, 55.2, 55.0
ppm; DEPT 135-NMR (75 MHz, CDCls): ¢ 132.5, 130.2, 130.1, 128.2, 127.7, 126.5, 126.3,
126.1, 126.0, 125.6, 124.3, 123.7, 122.4, 121.7, 113.8, 112.5, 55.2, 55.0 ppm; HRMS (ESI)
m/z: [M+H]" Calcd for C42H3002 567.2324; Found 567.2329.
18-Phenylacenaphtho[1,2-c]benzo[f]tetraphene (9c)

-
A TG
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To a solution of cyclopentadienone 1f (0.16 g, 0.46 mmol) in PhNO> (5 mL), naphtho[2,3-
b]thiophene S, S-dioxide 8a (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), removal of solvent through vacuum distillation followed by

subsequent column chromatographic purification on silica gel (eluent: 100% hexane) furnished
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naphthalene fused phenanthrene 9c (0.16 g, 72%) as a fluorescent green solid. Mp 236-238 °C;
'H NMR (300 MHz, CDCls): 6 9.31 (d, J = 7.8 Hz, 1H), 9.00 (s, 1H), 8.94 (s, 1H), 8.69-8.66
(m, 2H), 8.48 (s, 1H), 8.08-8.00 (M, 2H), 7.85-7.77 (m, 4H), 7.69-7.53 (m, 9H), 7.37 (t, J = 8.1
Hz, 1H), 7.19 (d, J = 6.9 Hz, 1H) ppm; 3C{*H} NMR (75 MHz, CDCls): 6 141.1, 137.8, 137.4,
136.3,136.2,132.7, 132.6, 132.4, 131.4, 131.0, 130.0, 129.7, 129.4, 129.0, 128.9, 128.8, 128.3,
128.2,128.1,128.0, 127.6,127.4,127.2,127.1,126.1, 125.9, 124.2, 123.9, 123.8, 123.3, 122.5,
121.9 ppm; DEPT-135 NMR (75 MHz, CDCls):6 129.4, 129.3, 129.0, 128.8, 128.3, 128.2,
128.1,128.0, 127.6, 127.4,127.2,127.1, 126.1, 125.9, 124.2, 123.9, 123.8, 123.3, 122.5, 121.9
ppm; HRMS (ESI) m/z: [M+H]" Calcd for CzsH22 479.1800; Found 479.1797.
9-Methoxy-18-(4-methoxyphenyl)acenaphtho[1,2-c]benzo|[f]tetraphene (9d)

OMe

0
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To a solution of cyclopentadienone 1g (0.19 g, 0.46 mmol) in PANO2 (5 mL), naphtho[2,3-
b]thiophene S, S-dioxide 8a (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), removal of solvent through vacuum distillation (90-100 °C, 10-
20 mm Hg) followed by subsequent column chromatographic purification on silica gel (eluent:
5% ethyl acetate in hexane) afforded naphthalene fused phenanthrene 9d (0.20 g, 82%) as a
yellow solid. Mp 258-260 °C; *H NMR (300 MHz, CDCls): § 9.18 (d, J = 9.0 Hz, 1H), 8.89
(s, 2H), 8.61 (d, J = 7.2 Hz, 1H), 8.41 (s, 1H), 8.06-7.97 (m, 3H), 7.78 (dd, J1 = 8.1 Hz, J> =
4.3 Hz, 2H), 7.68 (d, J = 8.7 Hz, 2H), 7.39-7.34 (m, 2H), 7.27-7.19 (m, 2H), 7.18-7.10 (m, 2H),
4.08 (s, 3H), 3.96 (s, 3H) ppm; BC{*H} NMR (75 MHz, CDCls): § 159.6, 159.5, 138.0, 137.6,
136.7,136.5, 135.5, 133.0, 132.8, 132.7, 132.3, 130.5, 130.1, 129.9, 129.2, 128.8, 128.6, 128.2,
128.1,127.2,127.1,126.9,126.2,126.1, 124.0, 123.6, 123.5, 123.2, 122.5,122.0, 114.8, 114.2,
113.4, 107.5, 55.6, 55.5 ppm; DEPT 135-NMR (75 MHz, CDCls): 6 139.5, 128.2, 128.1,
127.6,127.2,127.2,126.9,126.2,126.1, 124.0, 123.6, 123.2,122.5, 122.0, 114.2, 113.4, 107.5,
55.6, 55.5 ppm; HRMS (ESI) m/z: [M+H]* Calcd for C4oH2602 539.2011; Found 539.2018.

Diels-Alder reaction of cyclopentadienone 1h with naphtho[2,3-b]thiophene S, S-dioxide
To a solution of cyclopentadienone 1h (0.22 g, 0.46 mmol) in PhNO2 (5 mL), naphtho[2,3-
b]thiophene S, S-dioxide 8a (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After

completion of reaction (TLC), removal of solvent through vacuum distillation followed by
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subsequent column chromatographic purification on silica gel (eluent: 10% ethyl acetate in
hexane) gave naphthalene fused phenanthrene 9e (0.08 g, 28%) as a yellow solid. Further
elution of the column (eluent: 12% ethyl acetate in hexane) led to the isolation of positionally
isomeric naphthalene fused phenanthrene 9e" (0.14 g, 53%) also as a yellow solid.
18-(3,4-dimethoxyphenyl)-9,10-dimethoxyacenaphtho[1,2-c]benzo[f]tetraphene (%)

Mp 210-212 °C. *H NMR (300 MHz, CDCls): 6 9.98 (s, 1H), 8.96 (d, J = 9 Hz, 1H), 8.83 (s,
1H), 8.52 (t, J = 7.8 Hz, 1H), 8.34 (s, 1H), 8.00-7.92 (m, 2H), 7.87-7.66 (m, 3H), 7.51-7.44 (m,
2H), 7.33-7.05 (m, 6H), 4.02 (s, 3H), 4.00 (s, 3H), 3.87 (s, 3H), 3.81 (s, 3H) ppm; BC{*H}
NMR (75 MHz, CDCls): 6 153.2, 149.0, 148.9, 147.3, 138.0, 137.6, 137.1, 136.5, 135.4, 133.8,
133.4,132.8,132.5, 132.3,130.9, 130.0, 129.9, 129.4, 128.9, 128.4, 127.9, 127.7,127.2, 127.2,
126.5, 125.8, 125.7, 125.1, 124.8, 123.6, 123.4, 123.3, 121.8, 121.4, 112.7, 111.5, 110.8, 59.5,
56.3, 56.1 ppm; HRMS (ESI) m/z: [M+H]* Calcd for C42H3004 599.2222; Found 599.2225.
18-(3,4-Dimethoxyphenyl)-8,9-dimethoxyacenaphtho[1,2-c]benzo[f]tetraphene (%)

Mp 178-180 °C; 'H NMR (300 MHz, CDCls): J 8.89 (s, 1H), 8.76 (s, 1H), 8.68 (s, 1H), 8.62
(d, J = 7.2 Hz, 1H), 8.42 (s, 1H), 8.02-7.94 (m, 3H), 7.78-7.70 (m, 2H), 7.50-7.45 (m, 3H),
7.35-7.15 (m, 3H), 7.06 (d, J = 7.8 Hz, 1H), 3.99 (s, 3H), 3.88 (s, 3H), 3.88 (s, 3H), 3.85 (s,
3H) ppm; BC{'H} NMR (75 MHz, CDCls): & 149.8, 149.0, 148.9, 147.6, 138.0, 137.5, 136.9,
136.5, 135.3, 133.8, 132.8, 132.4, 132.1, 130.5, 130.0, 128.9, 128.6, 128.4, 128.2, 127.8, 127.5,
127.1,126.8,126.1, 125.8, 125.6, 124.0, 123.9, 123.8, 123.5, 122.6, 121.4, 121.0, 112.7, 111.5,
111.1, 105.9, 56.2, 56.1, 56.0 ppm; DEPT-135 NMR (75 MHz, CDCls): 6 128.2, 127.8, 1275,
127.1,126.8,126.1, 125.8, 125.6, 124.0, 123.9, 123.8, 123.5, 122.6, 121.4, 121.0, 112.7, 111.5,
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111.1, 105.9, 56.2, 56.1, 56.0 ppm; HRMS (ESI) m/z: [M+H]* Calcd for C42H3004 599.2222;
Found 599.22109.
17-(Thiophen-2-yl)acenaphtho[1',2':3,4]tetrapheno|5,6-b]thiophene (9f)

To a solution of cyclopentadienone 1j (0.14 g, 0.46 mmol) in PhNO- (5 mL), naphtho[2,3-
b]thiophene S, S-dioxide 8a (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), removal of solvent through vacuum distillation followed by
subsequent column chromatographic purification on silica gel (eluent: 100% hexane) provided
thieno[b]anthracene 9f (0.17 g, 74%) as a yellow solid. Mp 248-250 °C; H NMR (300 MHz,
CDCl3): 69.54 (d, J=7.2 Hz, 1H), 8.98 (s, 1H), 8.72 (s, 1H), 8.71 (s, 1H), 8.03-7.98 (m, 3H),
7.85-7.73 (m, 2H), 7.61 (t, J = 7.8 Hz, 1H), 7.52-7.41 (m, 4H), 7.38-7.16 (m, 4H) ppm; *C{*H}
NMR (75 MHz, CDCls): 6 141.8, 138.6, 137.4, 136.4, 135.7,135.2, 133.5, 132.6, 132.4, 131.9,
130.2,129.9,128.6, 128.5, 128.4, 127.8,127.7,127.5, 127.3,127.2, 126.9, 126.3, 126.1, 125.8,
125.6, 124.7, 124.1, 123.7, 123.5, 123.4, 122.1 ppm; DEPT-135 NMR (75 MHz, CDClz3): ¢
128.5,127.8,127.7,127.5,127.3,127.2,126.9, 126.3, 126.1, 125.8, 124.7,124.1, 123.7, 123.5,
123.4, 122.1 ppm; HRMS (ESI) m/z: [M+H]" Calcd for C3sH1sS2491.0928; Found 491.0927.
Diels-Alder reaction of cyclopentadienone 1a with naphthothiophene S, S-dioxide 8b

To a solution of cyclopentadienone l1a (0.18 g, 0.46 mmol) in nitrobenzene (5 mL),
naphtho[1,2-b]thiophene S, S-dioxide 8b (0.10 g, 0.46 mmol)) was added and refluxed for 12
h. After completion of reaction (TLC), removal of solvent through vacuum distillation followed
by subsequent column chromatographic purification on silica gel (eluent: 100% hexane)
offered benzo chrysene 9g (0.11 g, 49%) as a colorless solid. Further elution of the column
(eluent: 5% ethyl acetate in hexane) led to the isolation of thiophene S, S-dioxide tethered
hetero helicene 10 (0.03 g, 20%) as a brown solid.

1,2,3-Triphenylbenzo[g]chrysene (99)

s a

=

L J
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Mp 172-174 °C; *H NMR (300 MHz, CDCls): 6 8.94 (d, J = 8.1 Hz, 1H), 8.72 (d, J = 8.1 Hz,
1H), 8.65 (s, 1H), 8.60 (d, J =9 Hz, 1H), 8.00 (t, J = 8.7 Hz, 2H), 7.67-7.58 (m, 3H), 7.40 (t, J
= 7.8 Hz, 1H), 7.26-7.16 (m, 10H), 7.06-6.98 (m, 4H), 6.82-6.81 (m, 2H) ppm; 3C{*H} NMR
(75 MHz, CDCls): 6142.6,142.4,140.9, 140.3, 139.9, 138.9, 133.7, 131.7, 131.6, 131.3, 131.1,
130.7,130.1,129.8,129.5,129.1, 128.8, 128.2, 127.8, 127.8, 127.6, 126.9, 126.4, 126.1, 126.0,
125.7, 124.9, 124.2, 120.7 ppm; DEPT 135-NMR (75 MHz, CDCls): ¢ 131.9, 131.7, 130.1,
129.5,129.1,128.5,128.2,127.8,127.6, 126.9, 126.4, 126.4, 126.1, 126.0, 125.7, 124.9, 124.2,
120.7 ppm; HRMS (ESI) m/z: [M+H]* Calcd for CaoHas 507.2113; Found 507.2111.
Naphtho[1,2-b]phenanthro[4,3-d]thiophene S, S-dioxide (10a)

Mp 140-142 °C; *H NMR (300 MHz, CDCls): 6 8.77 (d, J =8.1 Hz, 1H), 8.50 (d, J = 8.1 Hz,
1H), 8.28 (d, J = 8.7 Hz, 1H), 8.03-7.84 (m, 6H), 7.78-7.60 (m, 4H), 7.51 (t, J = 7.8 Hz, 1H)
ppm; BC{*H} NMR (75 MHz, CDCls): § 139.0, 137.1, 134.1, 133.7, 133.1, 132.8, 132.4,
130.6,129.8,129.4, 128.9, 128.9, 128.8, 128.6, 128.6, 128.3, 128.0, 126.6, 125.1, 123.8, 122.2,
118.3 ppm; DEPT 135-NMR (75 MHz, CDCls): ¢ 132.8, 130.6, 129.8, 129.4, 128.9, 128.6,
128.6, 128.3, 128.0, 126.6, 125.1, 123.8, 122.2, 118.3 ppm; HRMS (ESI) m/z: [M+H]" Calcd
for C24H1402S 367.0793; Found 367.0792.

Diels-Alder reaction of cyclopentadienone 1c with naphthothiophene S, S-dioxide 8b

OMe
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To a solution of cyclopentadienone 1c (0.18 g, 0.46 mmol) in PhNO2 (5 mL), naphtho[1,2-
b]thiophene S, S-dioxide 8b (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), removal of solvent through vacuum distillation followed by
subsequent column chromatographic purification on silica gel (eluent: 2-3% ethyl acetate in
hexane) offered a complex mixture of compounds. Further elution of the column (eluent: 5%
ethyl acetate in hexane) led to the isolation of thiophene S, S-dioxide tethered hetero helicene
10a (0.05 g, 30%) as a brown solid.
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Self-Diels-Alder reaction of naphthothiophene S, S-dioxide 8b in PhNO:2

Q
O=g

B
NN PhNO,
_—
e ‘ reflux, 12h

8b

To a solution of naphtho[1,2-b]Jthiophene S, S-dioxide 8b (0.10 g, 0.46 mmol) in nitrobenzene
(5 mL), was added and refluxed for 12 h. After completion of reaction (TLC), removal of
solvent through vacuum distillation followed by subsequent column chromatographic
purification on silica gel (eluent: 5% ethyl acetate in hexane) gave thiophene S, S-dioxide
tethered hetero helicene 10a (0.06 g, 68%) as a brown solid.

Self-Diels-Alder reaction of naphthothiophene S, S-dioxide 8b in PhOPh

Il
0=4

\
N PhOPh
—_—
O‘ reflux, 12h

8b

The self-Diels-Alder reaction of naphtho[1,2-b]thiophene S, S-dioxide 8b (0.10 g, 0.46 mmol)
in diphenyl ether (5 mL) at reflux for 12 h followed by workup and column chromatographic
purification on silica gel (eluent: 4% ethyl acetate in hexane) offered dihydro thiophene S, S-
dioxide 10b (0.04 g, 55%)as a colorless solid. Mp 194-196 °C; *H NMR (300 MHz, CDCls):
0 8.60 (d, J =8.4 Hz, 1H), 8.12 (d, J = 8.4 Hz, 1H), 7.97-7.59 (m, 7H), 7.32 (d, J = 8.4 Hz,
1H), 6.71-6.66 (m, 2H), 6.32 (d, J = 7.8 Hz, 1H), 5.71 (d, J = 7.5 Hz, 1H), 4.72 (d, J = 7.2 Hz,
1H) ppm; *C{*H} NMR (75 MHz, CDCls): § 138.2, 134.3, 133.8, 133.5, 132.3, 132.1, 131.1,
129.2, 129.1, 129.0, 128.5, 127.8, 126.3, 126.1, 123.1, 122.8, 120.2, 64.9, 36.3 ppm; DEPT
135-NMR (75 MHz, CDCls): ¢ 134.3, 131.1, 129.2, 129.1, 129.0, 128.5, 127.8, 127.5, 126.3,
126.1, 123.1, 122.8, 120.2, 64.9, 36.3 ppm.

Attempted self-Diels-Alder reaction of naphthothiophene S, S-dioxide 8a

“\/\> PhNO, / PhOPh '
\\ reflux, 24h OO \

//O

A solution of naphtho[2,3-b]thiophene S, S-dioxide 8a (0.10 g, 0.46 mmol) in PANO2/ PhOPh

(5 mL) was refluxed for 24 h. The usual workup followed by column chromatographic
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purification on silica gel (eluent: 7% ethyl acetate in hexane) failed to produce the expected
hetero helicene, instead the starting material 8a was recovered unchanged.

12-Phenylacenaphtho[1,2-a]benzo[p]chrysene (9i)

Aol
e

To a solution of cyclopentadienone 1f (0.16 g, 0.46 mmol) in PhNO (5 mL), naphtho[1,2-
b]thiophene S, S-dioxide 8b (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), removal of solvent through vacuum distillation followed by

column chromatographic purification on silica gel (eluent: 100% hexane) to afford
fluoranthene fused chrysene 9i (0.18 g, 84%) as a fluorescent green solid. Mp 240-242 °C; 'H
NMR (300 MHz, CDCls): ¢ 9.51(d, J = 7.8 Hz, 1H), 9.04 (d, J = 8.4 Hz, 1H), 8.85-8.82 (m,
2H), 8.52 (d, J = 9.0 Hz, 1H), 8.41 (s, 1H), 8.02-7.95 (m, 2H), 7.87 (d, J = 8.1 Hz, 1H), 7.82-
7.77 (m, 3H), 7.71-7.55 (m, 8H), 7.39 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 6.9 Hz, 1H) ppm; BC{*H}
NMR (75 MHz, CDCls): 6 141.2,137.9, 137.7,137.1, 136.4, 135.5, 133.6, 132.8, 130.5, 130.3,
129.9,129.4,129.2,128.8,128.2,128.1,128.1, 128.0, 127.9, 127.9, 127.7, 127.5, 127.5, 127.3,
127.1,126.2,126.0, 125.4, 124.0, 123.9, 123.6, 123.5, 120.8 ppm; DEPT 135-NMR (75 MHz,
CDCls): 6 129.4, 129.2, 128.8, 128.2, 128.1, 128.1, 128.0, 127.9, 127.7, 127.5, 127.5, 127.3,
127.1, 126.2, 126.0, 125.4, 124.0, 123.6, 123.5, 120.8 ppm; HRMS (ESI) m/z: [M+H]" Calcd
for CagH22479.1800; Found 479.1803.
3-Methoxy-12-(4-methoxyphenyl)acenaphtho[1,2-a]benzo[p]chrysene (9))
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To a solution of cyclopentadienone 1g (0.19 g, 0.46 mmol) in PhNO: (5 mL), naphtho[1,2-
b]thiophene S, S-dioxide 8b (0.10 g, 0.46 mmol) was added and refluxed for 12 h. After
completion of reaction (TLC), removal of solvent through vacuum distillation followed by
subsequent column chromatographic purification on silica gel (eluent: 5% ethyl acetate in

hexane) gave acenaphtho based benzo chrysene 9j (0.14 g, 78%) as a fluorescent green solid.
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Mp 190-192 °C; 'H NMR (300 MHz, CDCls): § 9.39 (d, J = 9 Hz, 1H), 9.09 (d, J = 8.4 Hz,
1H), 8.78 (d, J = 7.2 Hz, 1H), 8.52 (d, J = 9 Hz, 1H), 8.36 (s, 1H), 8.32 (d, J = 1.8 Hz, 1H),
8.02-7.98 (m, 2H), 7.83 (dd, J1 =8.1 Hz, J,=8.4 Hz, 2H), 7.70-7.58 (m, 5H), 7.40 (t, J = 7.8
Hz, 1H), 7.32-7.28 (m, 1H), 7.16 (d, J = 8.4 Hz, 3H), 4.02 (s, 3H), 4.00 (s, 3H) ppm; 3C{'H}
NMR (75 MHz, CDClz): 6 159.5, 158.8, 137.9, 137.3, 136.8, 136.7, 134.8, 133.6, 133.5, 132.8,
132.0,130.5,130.1, 129.9, 129.8, 129.7, 128.6, 128.3, 128.0, 127.7, 127.6, 127.5, 127.3, 127.2,
127.0, 126.2, 125.9, 124.4, 123.9, 123.6, 123.4, 121.0, 114.1, 113.3, 112.0, 55.6, 55.5 ppm;
DEPT 135-NMR (75 MHz, CDCls): ¢ 130.5, 129.7, 128.3, 128.0, 127.7, 127.5, 127.3, 127.2,
127.0, 126.2, 125.9, 123.6, 123.4, 121.0, 114.1, 113.3, 112.0, 55.6, 55.5 ppm; HRMS (ESI)
m/z: [M+H]" Calcd for C40H2602539.2011; Found 539.2010.
2,3,4-Triphenyl-10-(phenylsulfonyl)-10H-phenanthro[9,10-b]carbazole (12a)

To a solution of cyclopentadienone 1a (0.10 g, 0.25 mmol) in nitrobenzene (5 mL), 9-
(phenylsulfonyl)-9H-thieno[2,3-b]carbazole S, S-dioxide 11a (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), the solvent was removed by vacuum
distillation (90-100 °C, 10-20 mm Hg). Subsequent column chromatographic purification on
silica gel (eluent: 5% ethyl acetate in hexane) afforded phenanthrene fused carbazole 12a (0.12
g, 65%) as a pale brown solid. Mp >300 °C; *H NMR (300 MHz, CDCls): 6 9.53 (s, 1H), 9.04
(s, 1H), 8.74-8.69 (m, 2H), 8.36 (d, J = 8.4 Hz, 1H), 8.04 (d, J = 7.5 Hz, 1H), 7.85 (d, J = 7.8
Hz, 2H), 7.52 (t, J = 8.1 Hz, 3H), 7.47-7.36 (m, 2H), 7.29-7.13 (m, 10H), 7.05-6.93 (m, 6H),
6.79-6.77 (m, 2H) ppm; BC{*H} NMR (75 MHz, CDCls): 6 142.9, 142.3, 140.8, 140.6, 139.9,
139.7,138.4,137.7,133.9,131.7, 131.6, 131.5, 130.7, 130.6, 130.4, 130.1, 129.1, 128.4, 128.2,
128.1,127.6,127.0, 126.9, 126.8, 126.6, 126.4, 125.7, 125.5, 124.5, 123.9, 123.8, 120.6, 115.5,
114.8, 108.9 ppm; DEPT 135-NMR (75 MHz, CDCls): ¢ 133.9, 131.6, 131.5, 130.1, 129.1,
128.2,128.1,127.6, 126.9, 126.8, 126.6, 126.5, 126.4, 125.6, 125.5, 124.5, 123.9, 123.8, 120.6,
115.5, 114.8, 108.9 ppm; HRMS (ESI) m/z : [M+H]" Calcd for C4gH31:NO>S 686.2154; Found
686.2161.

S26



2-Methoxy-7-(4-methoxyphenyl)-5,6-diphenyl-10-(phenylsulfonyl)-10H-
phenanthro[9,10-b]carbazole (12b)

OMe

OMe

To a solution of cyclopentadienone 1c (0.11 g, 0.25 mmol) in PhNO. (5 mL), 9-
(phenylsulfonyl)-9H-thieno[2,3-b]carbazole S, S-dioxide 11a (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent through vacuum
distillation followed by subsequent column chromatographic purification on silica gel (eluent:
10% ethyl acetate in hexane) provided phenanthrene fused carbazole 12b (0.17 g, 87%) as a
pale brown solid. Mp 254-256 °C; 'H NMR (300 MHz, CDCls): 6 9.42 (s, 1H), 9.02 (s, 1H),
8.63 (s, 1H), 8.32 (d, J = 8.1 Hz, 1H), 8.10 (s, 1H), 8.02 (d, J = 7.8 Hz, 1H), 7.80 (d, J = 7.2
Hz, 2H), 7.49 (t, J = 7.2 Hz, 1H), 7.42-7.36 (m, 3H), 7.27-7.21 (m, 2H), 7.11-6.93 (m, 10H),
6.74-6.71 (m, 4H), 6.59 (d, J = 9.3 Hz, 1H), 3.94 (s, 3H), 3.74 (s, 3H) ppm; ¥C{H} NMR (75
MHz, CDCls): ¢ 158.2, 158.0, 143.1, 140.6, 140.1, 139.7, 139.5, 138.9, 138.3, 137.7, 134.7,
133.9,133.3,131.6, 131.5,131.2,130.3, 129.8, 129.2, 128.2, 128.1, 127.3, 126.9, 126.8, 126.6,
126.5, 126.3, 125.5, 124.4, 124.3, 124.0, 120.5, 115.5, 114.9, 113.2, 113.1, 109.0, 106.9, 55.4,
55.2 ppm; DEPT 135-NMR (75 MHz, CDCls): 6 133.9, 131.6, 131.5, 131.2, 129.1, 128.3,
128.1,126.9, 126.5, 126.3, 125.5, 124.4, 124.0, 120.6, 115.5, 114.9, 113.2, 113.1, 109.0, 106.0,
55.4,55.2 ppm; HRMS (ESI) m/z: [M+H]" Calcd for CsoH3sNO4S 746.2365; Found 746.2365.
19-Phenyl-12-(phenylsulfonyl)-12H-acenaphtho[1',2':3,4]phenanthro[9,10-b]carbazole
(12c)

To a solution of cyclopentadienone 1f (0.09 g, 0.25 mmol) in PhNO2, (5 mL), 9-
(phenylsulfonyl)-9H-thieno[2,3-b]carbazole S, S-dioxide 11a (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent through vacuum
distillation followed by subsequent column chromatographic purification on silica gel (eluent:

5% ethyl acetate in hexane) gave phenanthrene fused carbazole 12c¢ (0.14 g, 81%) as a yellow
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solid. Mp >300 °C; *H NMR (300 MHz, CDCls): 6 9.52 (s, 1H), 9.40 (d, J = 8.1 Hz, 1H), 8.94
(s, 1H), 8.76 (d, J = 8.1 Hz, 2H), 8.71 (d, J = 7.2 Hz, 2H), 8.40 (s, 1H), 8.36 (d, J = 8.1 Hz,
1H), 8.04 (d, J = 7.8 Hz, 1H), 7.88-7.74 (m, 7H), 7.65-7.50 (m, 3H), 7.42-7.25 (m, 6H), 7.15
(d, J = 7.2 Hz, 1H) ppm; BC{*H} NMR (75 MHz, CDCls): § 141.1, 139.7, 138.2, 137.9, 137.7,
137.7,137.1,136.2, 136.2, 133.9, 132.7, 131.2, 130.5, 130.2, 129.9, 129.5, 129.1, 128.9, 128.8,
128.3,128.1,127.6,127.5,127.4,127.2,127.1, 126.8, 126.6, 126.5, 125.8, 124.4, 124.2, 124.0,
123.4, 120.5, 115.5, 114.9, 109.0 ppm; DEPT 135-NMR (75 MHz, CDCls): ¢ 133.9, 129.4,
129.1,128.9,128.8,128.3,128.1, 127.6, 127.5, 127.2,127.1, 126.5, 125.8, 124.4, 124.2, 124.0,
123.4, 120.5, 115.4, 114.9, 109.0 ppm; HRMS (ESI) m/z: [M+H]" Calcd for CasH27NO2S
658.1841; Found 658.1835.

9-Methoxy-19-(4-methoxyphenyl)-12-(phenylsulfonyl)-12H-
acenaphtho[1',2":3,4]phenanthro[9,10-b]carbazole (12d)

OMe

OMe

To a solution of cyclopentadienone 1g (0.11 g, 0.25 mmol) in PhNO2 (5 mL), 9-
(phenylsulfonyl)-9H-thieno[2,3-b]carbazole S, S-dioxide 11a (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent through vacuum
distillation followed by subsequent column chromatographic purification on silica gel (eluent:
10% ethyl acetate in hexane) furnished phenanthrene incorporated carbazole 12d (0.14 g, 79%)
as a yellow solid. Mp 270-272 °C;'H NMR (300 MHz, CDCls): 6 9.46 (s, 1H), 9.32 (d, J =
9.0 Hz, 1H), 8.98 (s, 1H), 8.67 (d, J = 7.2 Hz, 1H), 8.39-8.35 (m, 2H), 8.17 (d, J = 2.4 Hz, 1H),
8.06 (d, J = 7.5 Hz, 1H), 7.87-7.77 (m, 4H), 7.68 (d, J = 8.4 Hz, 2H), 7.59-7.51 (m, 2H), 7.44-
7.35 (m, 3H), 7.31-7.15 (m, 6H), 4.14 (s, 3H), 3.98 (s, 3H) ppm; BC{*H} NMR (75 MHz,
CDCls): 6 159.7, 159.6, 139.7, 138.2, 138.1, 137.7, 137.4, 136.7, 136.5, 135.4, 133.9, 133.6,
133.0, 132.7,130.5, 130.0, 130.0, 129.7,129.1, 128.1, 127.8, 127.7, 127.3,127.1, 127.0, 126.6,
126.6, 124.4, 123.7, 123.6, 123.5, 123.3, 120.5, 115.5, 114.9, 114.2, 113.6, 109.2, 107.2, 55.7,
55.5 ppm; DEPT 135-NMR (75 MHz, CDCIs): ¢ 133.9, 130.5, 129.1, 128.1, 127.7, 127.3,
127.1,126.6, 124.5, 123.7, 123.6, 123.3, 120.5, 115.5, 114.9, 114.2, 113.6, 109.2, 107.2, 55.7,
55.5 ppm; HRMS (ESI) m/z: [M+H]* Calcd for C4sH31NO4S 718.2052; Found 718.2054.
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11-(Phenylsulfonyl)-18-(thiophen-2-yl)-11H-acenaphtho[1,2":5,6]
thieno[3',2":3,4]naphtho[2,1-b]carbazole (12e)

To a solution of cyclopentadienone 1j (0.09 g, 0.25 mmol) in PhNO., (5 mL), 9-
(phenylsulfonyl)-9H-thieno[2,3-b]carbazole S, S-dioxide 11a (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent through vacuum
distillation followed by subsequent column chromatographic purification on silica gel (eluent:
5% ethyl acetate in hexane) furnished fluoranthene fused carbazole 12e (0.12 g, 69%) as a
yellow solid. Mp 184-186 °C; *H NMR (300 MHz, CDCls): § 9.43 (d, J = 7.2 Hz, 1H), 9.16
(s, 1H), 9.01 (s, 1H), 8.64 (s, 1H), 8.33 (d, J = 8.4 Hz, 1H), 8.16 (d, J = 5.7 Hz, 1H), 8.04 (d, J
= 7.2 Hz, 1H), 7.90-7.80 (m, 4H), 7.67 (t, J = 7.8 Hz, 1H), 7.62-7.57 (m, 2H), 7.51 (t, J = 7.8
Hz, 1H), 7.43-7.38 (m, 4H), 7.31-7.25 (m, 4H) ppm; *C{*H} NMR (75 MHz, CDCls): § 141.8,
139.6,138.3,138.1, 137.7,136.4, 135.6, 135.1, 133.9, 133.7, 132.4, 129.8, 129.8, 129.1, 128.7,
128.4,128.0,127.9,127.7,127.6, 127.5,127.4, 127.3, 126.6, 126.5, 126.1, 126.1, 125.2, 124.8,
124.4, 124.3, 123.8, 123.5, 120.5, 115.5, 115.4, 109.5 ppm; DEPT 135-NMR (75 MHz,
CDCls): 6 133.9, 129.1, 128.0, 127.9, 127.7, 127.6, 127.5, 127.4, 127.3, 126.6, 126.5, 126.1,
124.8,124.4,124.3,123.8, 123.5, 120.5, 115.5, 115.4, 109.4 ppm; HRMS (ESI) m/z: [M+H]*
Calcd for C42H23NO2S3 670.0969; Found 670.0972.
2-Phenyl-18-(phenylsulfonyl)-18H-acenaphtho[1',2":5,6]phenanthro[9,10-b]carbazole
(12f)

To a solution of cyclopentadienone 1f (0.09 g, 0.25 mmol) in PhNO2 (5 mL), 5-
(phenylsulfonyl)-5H-thieno[3,2-b]carbazole S, S-dioxide 11b (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent through vacuum
distillation followed by subsequent column chromatographic purification on silica gel (eluent:

5% ethyl acetate in hexane) afforded fluoranthene fused carbazole 12f (0.12 g, 74%) as a
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yellow solid. Mp 266-268 °C; *H NMR (300 MHz, CDCls): § 9.48 (s, 1H), 9.39 (d, J=7.8
Hz, 1H), 9.02 (s, 1H), 8.68 (d, J = 7.2 Hz, 1H), 8.63 (d, J = 8.4 Hz, 1H), 8.55 (s, 1H), 8.35 (d,
J=8.1Hz, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.84- 7.76 (m, 5H), 7.72-7.61 (m, 4H), 7.56-7.51 (m,
3H), 7.45-7.34 (m, 4H), 7.27-7.19 (m, 3H) ppm; BC{H} NMR (75 MHz, CDCls): ¢ 140.9,
139.7,138.6, 138.1, 137.9, 137.5, 136.3, 136.1, 133.9, 132.7, 131.0, 130.9, 130.4, 129.9, 129.4,
129.1,129.1,128.9, 128.6, 128.2,128.2,128.1, 127.7, 127.5, 127.4, 127.2, 126.6, 125.4, 124 4,
123.9, 123.7, 123.6, 123.5, 120.4, 115.6, 114.4, 109.6 ppm; DEPT 135-NMR (75 MHz,
CDCl3): 6 133.9, 129.4, 129.1, 128.9, 128.2, 128.2, 128.1, 127.7, 127.5, 127.2, 126.6, 125.4,
124.4,123.9, 123.7, 123.6, 123.5, 120.4, 115.6, 114.4, 109.6 ppm; HRMS (ESI) m/z: [M+H]*
Calcd for CssH27NO2S 658.1841; Found 658.1843.
11-Methoxy-2-(4-methoxyphenyl)-18-(phenylsulfonyl)-18H-
acenaphtho[1',2":5,6]phenanthro[9,10-b]carbazole (12g)

OMe

OMe

To a solution of cyclopentadienone 1g (0.11 g, 0.25 mmol) in PhNO2 (5 mL), 5-
(phenylsulfonyl)-5H-thieno[3,2-b]carbazole S, S-dioxide 11b (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent through vacuum
distillation followed by subsequent column chromatographic purification on silica gel (eluent:
5% ethyl acetate in hexane) offered fluoranthene fused carbazole 12g (0.14 g, 75%) as a yellow
solid. Mp 146-148 °C; 'H NMR (300 MHz, CDCls): 6 9.38 (s, 1H), 9.18 (d, J = 8.7 Hz, 1H),
8.83 (s, 1H), 8.55 (d, J = 7.2 Hz, 1H), 8.41 (s, 1H), 8.28 (d, J = 8.1 Hz, 1H), 8.01 (d, J = 7.2
Hz, 1H), 7.94 (s, 1H), 7.76-7.66 (m, 6H), 7.48-7.44 (m, 2H), 7.43-7.32 (m, 6H), 7.30-7.06 (m,
6H), 4.01 (s, 3H), 3.93 (s, 3H) ppm; BC{*H} NMR (75 MHz, CDCls): § 159.6, 159.5, 139.6,
138.6, 138.0, 137.6, 136.9, 136.5, 135.3, 133.9, 133.3, 132.7, 132.6, 131.4, 130.7, 130.6, 130.1,
129.9,129.1,128.8,128.8,128.4,128.0, 127.7,127.2,127.1, 127.1, 126.6, 126.3, 124.4, 123.9,
123.6, 123.4, 123.0, 120.4, 115.5, 114.3, 113.0, 109.6, 106.8, 55.6, 55.5 ppm; DEPT 135-
NMR (75 MHz, CDCls): 6 133.9, 130.6, 129.1, 128.0, 127.7,127.2,127.2,127.1, 126.6, 124.4,
123.9, 123.6, 123.4, 120.4, 115.5, 114.3, 113.0, 109.6, 106.8, 55.6, 55.5 ppm; HRMS (ESI)
m/z: [M+H]* Calcd for CagH31NO4S 718.2052; Found 718.2051.
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17-(Phenylsulfonyl)-2-(thiophen-2-yl)-17H
acenaphtho[1',2":5,6]thieno[3",2":3,4]naphtho[1,2-b]carbazole (12h)

-

To a solution of cyclopentadienone 1j (0.09 g, 0.25 mmol) in PhNO., (5 mL), 5-
(phenylsulfonyl)-5H-thieno[3,2-b]carbazole S, S-dioxide 11b (0.10 g, 0.25 mmol) was added
and refluxed for 12 h. After completion of reaction (TLC), removal of solvent through vacuum
distillation followed by subsequent column chromatographic purification on silica gel (eluent:
5% ethyl acetate in hexane) afforded fluoranthene fused carbazole 12h (0.11 g, 63%) as a
yellow solid. Mp 260-262 °C; *H NMR (300 MHz, CDCls): 6 9.55 (s, 1H), 9.45 (d, J = 7.2
Hz, 1H), 8.77 (s, 1H), 8.74 (s, 1H), 8.36 (d, J = 8.1 Hz, 1H), 8.09-8.05 (m, 2H), 7.86-7.82 (m,
3H), 7.69 (t, J = 7.5 Hz, 1H), 7.62-7.52 (m, 3H), 7.49-7.35 (m, 6H), 7.34-7.26 (m, 3H) ppm;
BC{*H} NMR (75 MHz, CDCls): ¢ 141.6, 139.9, 138.6, 137.8, 137.6, 137.3, 136.4, 135.7,
135.1,133.9,133.1,132.5,130.2, 129.9, 129.6, 129.1, 128.8, 128.3, 128.0, 127.8, 127.7, 127.6,
127.5,127.2,127.1,126.8, 126.6, 126.4, 126.2, 126.1, 125.6, 124.7,124.4,124.4,124.0, 122.9,
120.6, 115.6, 114.9, 110.0 ppm; DEPT 135-NMR (75 MHz, CDCls): ¢ 133.9, 129.1, 128.3,
128.0,127.8,127.7,127.6,127.5,127.2,126.6, 126.2, 124.7, 124.4, 124.0, 122.9, 120.6, 115.6,
114.9, 110.0 ppm; HRMS (ESI) m/z: [M+H]" Calcd for Cs2H23sNO2S3 670.0969; Found
670.0961.

4,9-Diphenyldiacenaphtho[1,2-c:1",2'-m]dibenzol[f,j]picene (14a)

To a solution of cyclopentadienone 1f (0.28 g, 0.79 mmol) in PANO- (5 mL), benzo[2,1-b:3,4-
b']dithiophene S, S-tetraoxide 13 (0.10 g, 0.39 mmol) was added and refluxed for 24 h. After
completion of reaction (TLC), the solvent was removed by vacuum distillation (90-100 °C, 10-
20 mm Hg). Subsequent column chromatographic purification on silica gel (eluent: 100%
hexane) gave dibenzo picene 14a (0.24 g, 78%) as a green fluorescent solid. Mp 230-232 °C;
'H NMR (300 MHz, CDCls): 6 9.4 (d, J = 8.1 Hz, 1H), 8.68 (d, J = 7.2 Hz, 1H), 8.47 (s, 1H),
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8.35-8.29 (m, 3H), 8.04 (d, J = 7.2 Hz, 1H), 7.82-7.70 (m, 9H), 7.62-7.49 (m, 11H), 7.44-7.30
(m, 5H), 7.16 (d, J = 6.9 Hz, 1H), 6.76 (d, J = 6.9 Hz, 1H) ppm; BC{*H} NMR (75 MHz,
CDCl3): 0 141.2, 140.9, 140.4, 140.0, 139.5, 138.5, 138.2, 138.0, 137.7, 137.1, 136.7, 136.4,
136.1, 136.0, 133.3,132.7,131.6, 131.5, 131.3, 131.1, 130.5, 130.0, 129.8, 128.8, 128.6, 128.5,
128.3,128.0,127.9, 127.7,127.6, 127.6, 127.4,127.2,127.1, 126.8, 125.3, 125.0, 123.9, 123.7,
123.5, 123.4, 123.1, 121.0 ppm; DEPT 135-NMR (75 MHz, CDCls): ¢ 131.3, 130.5, 129.5,
129.3,129.1,128.8,128.8, 128.6, 128.4, 128.3, 128.0, 127.9, 127.7, 127.6, 127.6, 127.4, 127 .2,
127.1, 126.8, 125.3, 125.0, 123.9, 123.7, 123.5, 123.4, 123.1, 121.0 ppm; HRMS (ESI) m/z:
[M+H]* Calcd for Ce2H34 779.2739; Found 779.2756.
18,21-Dimethoxy-4,9-bis(4-methoxyphenyl)diacenaphtho[1,2-c:1",2"-
m]dibenzol[f,j]picene (14b)

’

To a solution of cyclopentadienone 1g (0.33 g, 0.79 mmol) in PhNO: (5 mL), benzo[2,1-b:3,4-
b']dithiophene S, S-tetraoxide 13 (0.10 g, 0.39 mmol) was added and refluxed for 24 h. After
completion of reaction (TLC), the solvent was removed by vacuum distillation (90-100 °C, 10-
20 mm Hg). Subsequent column chromatographic purification on silica gel (eluent: 20% ethyl
acetate in hexane) furnished dibenzo picene 14b (0.25 g, 73%) as a yellow solid. Mp 222-224
°C; 'H NMR (300 MHz, CDCls): 6 9.24 (d, J = 9 Hz, 1H), 8.61 (d, J = 7.2 Hz, 1H), 8.35-8.31
(m, 2H), 8.24 (s, 1H), 7.79-7.71 (m, 4H), 7.63 (dd, J1 = 8.7 Hz, J> = 8.4 Hz, 4H), 7.52-7.44 (m,
3H), 7.39-7.29 (m, 5H), 7.23-7.21 (m, 2H), 7.09 (d, J = 8.1 Hz, 4H) 6.90 (d, J = 8.4 Hz, 2H),
6.83 (d, J = 7.2 Hz, 1H), 4.00 (s, 3H), 3.93 (s, 3H), 3.91 (s, 3H), 3.76 (s, 3H) ppm; BC{*H}
NMR (75 MHz, CDClIs): 6 159.4, 159.4, 158.9, 140.7, 139.9, 138.9, 137.8, 137.2, 136.8, 136.6,
136.6, 136.2, 136.1, 135.9, 135.3, 133.6, 133.2, 133.1, 132.7, 132.7, 132.7, 131.6, 130.5, 130.4,
130.0, 129.8, 129.6, 129.6, 129.3, 128.9, 128.2, 127.7, 127.6, 127.2, 127.1,127.0, 126.7, 124.9,
123.9,123.6,123.5,123.4,123.3,123.0,114.2,114.1, 113.5, 106.3, 55.6, 55.5, 55.4, 55.2 ppm;
DEPT 135-NMR (75 MHz, CDCl3): ¢ 131.5, 130.5, 130.3, 129.6, 127.7, 127.6, 127.2, 126.9,
126.7,124.9,123.9, 123.6, 123.5, 123.3, 123.0, 114.1, 112.5, 106.3, 55.6, 55.5, 55.4, 55.2 ppm;
HRMS (ESI) m/z: [M+H]" Calcd for CesH4204 899.3161; Found 899.3159.
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5. 1H, 3C {*H}, DEPT-135 (selected) NMR & HRMS (selected) spectra of benzo phenanthrenes 3a-i and
thieno[b]phenanthrene 3j
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13C{*H} NMR (75 MHz, CDCls) spectrum of compound 3a
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Currant Data Parameters

HAME ED-II-183
EXPNC 3
PROCHO 1

F2 - Acquisition Parameters
Data Z0240108
Time 15.03
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zgpg30

70 65536
SOLVENT Cooll

NS 1024

D=2 4

SWH 1B02B.846 Hz
FIDRES - 0.275098 Hz
AQ 1.8175317 seq
RG . 1280

DW 27.733 uasec
DE 6.50 usec
TE 300.0 K
D1 Z2.00006000 sec
D11 0.03000000 sec
™o 1

===—===—= CHRNNEL 2 == ==
SFO2 300.1312005 N
KuC2 1H
CPDPRG[2 waltzlg
FLEDZ 50.00 usec
PLW2 - 12.00000000 W
FLW1Z 0.21233000 W
PLW13 0.10731000 W
F2 - Processing parameters
81 32768

SF 75 4ETT48E MHz
WOW EM

S5B 2

LE 1.00 H=
GB ]

BC 1.40



A OHONKNPEOAIOSINODMNMMONOMOMINNT 10N
MEHOLMDMONAIAOVNNOWVHITNNOOVWNIFHOINN OO
WVLOLUNNWVVLVLVOLINUISITTNNHOSOONAAONY ™~
oo~~~ MNUOUVOVOYOWOY MM

Current Data Parameters

NAME KD-II-192
A0 o ONNEEAFOSNWMMNONQONO ML) N F EXPNO 1
Mo @M NONOWINMOWHANNODM = 0N PROCND 1
0 LrenueSYaNdoooganneny £2 - Acquisition Paamaters
00 O 00 00 ol o e N e e R R R R R R are- 20249293
Ny% NNV Z2Za 02
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™ 65536
. SOLVENT cbCla
NS 16
2
5009.615 Hz
0.091699 Hz
5.4525952 sec
181
83,200 usec
6.50 usec
A . 298.0 %
E ! | i MeO 1.00006000 sec
| l ;ii - CHANNEL f1 = =
\ ! | 300131853 iz
p H
F i a ! % i i 12.00 usec
J %L T i }! 12.00000000 W
— \__j L _— L-«.. O F2 - Processing parameters
s1 65536
f T T 1 T T T T T T T T MeO b 300.3300028 iz
8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 ppm 3b bt ° 550 He
B °
pC 1.00
RARBEAESSS T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0

()
-

r~ |~ oy < |0~ ~lo
|OIN|O|H|NIO (=] =]
O 0 [ O N m|m

'H-NMR (300 MHz, CDCls) spectrum of compound 3b
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157.36

142.46

140.87

140.42
139.45

135.50

132.55

132.46
132.35

131.35
130.56
130.49
130.42
130.07
129.91
129.82
128.82
127.58
127.37
127.31
126.28
126.25
125.10
123.96
123.64
123.14
123.10
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112.46
77.47

77.04

76.62

55.19

55.04
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BC{'H} NMR (75 MHz, CDCls) spectrum of compound 3b
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C t Data P

NAME KD-II-192
EXPNO 3
PROCHO 1

F2 - Acquisition Parameters

Date 20240205

Time 22.01
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPRCG zgpg30

™ 65536
SOLVENT cDC13

NS 1024

Ds 4

SWH . 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 1290

DW 27.733 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDC 1
e CHANNEL f1l ====—=w=
SFO1 75.4752949 MHz
NUC1 13C

Pl 11.00 usec
PLW1 48.00000000 W
mmwmwssess CHANNEL £2 s
SFO2 300.1312005 MH
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.0Q usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
81 32768

SF 75.4677485 MHz
WDW EM

S8B 0

LB 1.00 Hz
GB 0

PC 1.40



CNOOWOr-IYTONW

MOOINFH N A A O <
R N - o
VOV MMONOOMMN . .
NANNNNNNNNAA oy
e A A A 1

§

T
150

I
140

| I I 1 | I 1 I I I I
130 120 110 100 90 80 70 60 50 40 30

20

DEPT-135 (75 MHz, CDClz) NMR spectrum of compound 3b

S39

10

0 ppm

Current Data Parameters

NAME KD-11-192
EXPNO 2
PROCNO 1
F2 - Acoguisition Parameters
Date 20240205
Time 20.54
INSTRUM spect.
PROBHD 5 mm DUL 13C-1
PULPROG deptspl35
D 65536
SOLVENT CDC13
NS 256
DS 4
SWH 12077.295 Hz
FIDRES 0.184285 Hz
AQ 2.7131%03 sec
RG 2050
DW 41.400 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000
D1 2.00000000 sac
D2 0.00344828 sec
D12 ©.00002000 sec
o 1

= CHANNEL f1 == =
SFOL 75.4737856 MHz
NUC1L 13C
Pl 11.00 usec
P13 200G .00 usec
PLWO ow
PLW1 48.00009000 W
SPNAM(5] Crpélcomp. 4
SPOALS 0.500
SPOFFS5 0O Hz
SPW5 8.87399960 W

= CHANNEL £2 =
SFO2 300.1309599 MHz
wWuc2 1H
CEDPRG([2 waltzlé
P3 12.00 usec
P4 24.00 usec
PCPD2 $0.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
F2 - Processing parameters
sI 32768
SF 75.4677485 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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t Data Par

KD-II-180

NAME

4
1

PROCNO

EXPRO

spect
zg30
65536
cpcl3
16

2

22.47
5 mm DUL 13C-1

6009.615 Hz
0.091689 Hz
5.4525952

20231231

SOLVENT

FIDRES
AQ

RG
DW

F2 - Acquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPRCG
TD

NS

DS

SWH

sec

256
B83.200 usec

6.50 usec

298.0 K
1.00000000 sec

DE
TE
D1

1

TDO

L £f1
300.1318534 MHz

Cl

SFO1

NUC1
Pl

1H
12.00 usec

12.00000000 W

PLW1

65536
300.1300070 MHZ

F2 - Processing parameters

ST
SF

EM

WDW

0.30 Hz

LB
GB

.00

PC

OMe
g

OMe

Ppm

LA,

N IR R R

0 ppm

11 10

12

W

90'¢€
00

|

ﬁ

€0 T

gz'¢
0T "2
S0
Ig'v
LO'€
S0'T
I0°T
¥0°T
00"

i

m

i

'H-NMR (300 MHz, CDCls) spectrum of compound 3c
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158.08
157.77
143.22
140.61
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139.28
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131.47
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Current Data Parameters

NAME KD-II-180
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20231231
Time 20.43
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 55536
. SOLVENT CDC13
NS 1500
DS 4
SWH 18028.846 Hz
FIDRES 0©.275098 Hz
AQ 1.8175317 sec
OMe RG 1290
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
O mam=m=== CHANNEL £l == =
SFOL 75.4752949 MHz
NUC1i 13¢C
Pl 11.00 usec
PLWL 48.00000000 W
3c CHANNEL £2 ===
SFO2 300.1312005
NUCc2 1B
OMe CPDPRG (2 waltz16
PCPD2 80.00 usec
PLW2 1Z.00000000 W
PLW12 0.21333000 W
PLW13 ¢.1073100C W
F2 - Processing parameters
ST 32768
SF 75.4677485 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
i I $ JMJMI I 4 J L AT et
I I I I I ] I T 1 1 1
200 180 160 140 120 100 80 60 40 20 0 ppm

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 3c
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131.58
131.47
131.37
131.13
128.21
127.46
127.29
126.86
126.21
125.49
124.22
123.74
123.22
113.08
113.00
106.02
55.26

55.19

x

Current Data Parameters

NAME KD-II-180
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date _ 20231231
Time 22,44

INSTRUM spect
PROBED 5 mm DUL 13C-1

OMe
PULPROG deptspl35
D 65536
SOLVENT cDpCl3
NS 500
Ds 4
SWH 12077.295 He

FIDRES 0.184285 Hz

AQ 2.7131903 sec

RG - 2050
O oW 41.400 usec

DE €.50 usec
TE 300.0 K
CNSTZ 145.0000000
3c b1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
OMe TDO i
s===—==== CHANNET, f1 -
SFOL 75.4737856 MHz
' NuCl i3c
Pl 11.00 usec
T SV R R b riyderskinih il or o e h aluseige P13 200000 usec
PLWO oW
PLWL 48.00000000 W
SPNAM([5] Crpé0comp. ¢
SPOALS 0.500
SPOFFS5 0 Hz
SPWS 8.87399960 W
CHANNEL £2
300.1309599 MHz
1H
CPDPRG([2 waltzlé
P3 12.00 usec
P4 24.00 usec
N PCPD2 $0.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
F2 - Processing parameters
ST 32768
SF 75.4677485 MHz
WowW EM
SSB 0
LB 1.00 Hz
cB 0
BC 1.40

T T T T T T T T T T T b SAAARRAA MAMARMAAL NARMARAR T
150 140 130 120 110 100 90 80 70 - 60 50 40 30 20 10 0 ppm

DEPT-135 (75 MHz, CDClIz) NMR spectrum of compound 3c
S42




DRAKM :
KD-I1-180 42 (1.558) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (32:45) 1: TOF MS ES+
100~ 517.2156 4.64e5

%

OMe |
816 ;166 Calcd mass [M+H]" = 517.2168 518.3303
- Found mass [M+H]* = 517.2156 518.2185

J

1
1 1
516.3291 5174151

! ! ! ! ! 1 ! !
515.352{ 516.0547 516.2092 5167661 516.9802 517'|1207 | i ! 51-,_836-,\{,1 517;973 518.4343 !
s . |

7.54 518.6611
L iI\ i | I L T | 91 93 I i | L L miz
516 517 518

HRMS spectrum of compound 3c
S43




NHHOOANONYWHWOWHYTNONTNITAADOOOOSNNA
FONYNOMOCP NS FHOONITOTOVMNOOINNIDN T
mm‘mquqmmmm;nvtnﬂommmr\nmwwvvoobw
MOOVDORO OOV OOOOYYVOVLOMO®M

- O oo n W HOHTM O NYMIPHAOOY Current Data Parameters
TNOWINM 0 ~ CINYeYHO® O NODROMYMOo NRME KD-11-268
(HET I 0 o 0ninwnem - OO WYYV st b
0 ¢ 00 03 0 r~ e~ [l ol ol ol cNPOVOVVYWOVOY F2 - Acquisition Parameters
N2V N T NNN
Time 10.10
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™ 65536
e SOLVENT cpcl3
NS 16
Ds 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 256
DW 83.200 usec
DE 6.50 usac
TE 298.0 K
D1 1.00000000 sec
Lunli] 1
CHANNEL f1 ========
SFO1 300.1318534 MH!
OMe NUC1 1H *
- Pl 12.00 usec
PLW1 12.00000000 W
! ! ' ! ! ! J ! ! ! L I MeO O ¥2 - Processing parameters
8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm O OO st 65536
&F 300.1300276 MHz
WDW EM
O 88B 0 N
B 0.30 Hz
GB 0
O =
MeO
3d
LL )
JL__uu_LU.lL , .
T T T T T T e I I RSRNAAAALY & T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o [w]ov]o [w [m[a[mr-]o (L1610
olojlololojlojlojo|N|- of-|H
v | e e JON [ [N O I (N m|w|m

'H-NMR (300 MHz, CDCls) spectrum of compound 3d
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158.02
157.95
157.70
157.29

140.50

139.60
138.72
135.69
134.97

132.98

132.63
132.55

O Yl ITNOMITNANMLE) =
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<

158.02
157.95
157.70
157.29
139.60

135.69

|

134.97
132.98
132.63

132.55

132.46
131.31

e EHNONTANHNMINAA
HONWSNMOMNNO-OWMO
Hooar Y MNMOMMONY
MOONNNNNNNHAHAAO
ke e ba Rl R Rl )

op
150 140 130 120 ppm OMe
1 1 1 1 I 1 N I 1 1 ] 1 v
200 180 160 140 120 100 - 80 60 40 20 0 ppm

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 3d
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s, Data t

NAME
EXPNO
PROCNC

KD-II-285
2
1

F2 - Acquisition Parameters

Date_

20240730

Time
INSTRUM spect
PROBHD 5 mm DUL 13C-1
zgpg30
™ 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG Bl2
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11l 0.03000000 sec
™0 1
aE=————= CHANNEL fl ======—
SFOl1 75.4752949 MHz
NUC1 13c
Pl 11.00 usec
PLW1 48.00000000 W
m===—=== CHANNEL f2 ========
SFO2 300.1312005 MHz ™
NuUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W

F2 - Processing parameters

32768
75.4677469 MH=z
EM

WDW

8SB 1]

LB 1.00 Hz
GB 0

PC 1.40



Current Data Parameters

nwvuno X MNP NANYD FOOMAOHH®OO® NAME KD-TIT-207
(R s e ] MY  FAONAHOODW N0 EXPNO 4
@Y wnwn MO NHHOOOS OO~~~V PROCNO 1
-~~~ [l o ol a2 il nl ndh A A 0 F2 - Acguisition Parameters
Date 20240223
N NS\ b= e
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG =g30
R ™ 65536
- SOLVENT €DCl13
NS 16
Ds 2
SWH 6009.615 Hz
FIDRES N 0.091693 Hz
aAQ 5.4525952 sec
RG 406
DW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
DO 1

= CHANNEL fl ==
300.131853
1

H
12.00 usec
12.00000000 W

I I I ! I | B L Db b T T T I
7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 ppm

F2 - Processing parameters

8T 65536

SF 300.1300115 MHz
WDW EM

SSB 0

1B 0.30 Ez

GB 0

PC 1.00

ol S D

T T T MR AR RS A I T
12 11 10 9 8 6 5

7
Wi |- —H|O|O
OlH|Mi-|-HO|O oj|o|o
i | LD v [0 et | : o (3]

'H-NMR (300 MHz, CDCls3) spectrum of compound 3e

T LB T

1 0 ppm
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w
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1.05
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PR T e e e N Ne B . i 4
AN OMNMOOMO A HOCHRDMOCTVONINIMNMONMNMOO + ¢ o« - .
e e o R R R R R R R R R e R R R e Nl N N N T T

p————

Current Data Parameters
WAME KD-II-207
EXPNO 5
PROCKNO 1

F2 - Acguisition Parameters

Date 20240227
Time

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

D 65536
SOLVENT CDC13

NS 8000

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
BO 1.8175317 sec
RG N 645

W 27.733 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
======== CHANNEL f1 ===—====
SFO1 75.4752949 MHz
NUC1 13C

Pl 11.00 usec
PLW1 48.00000000 W
mmm=me—= CHANNEL £2 ========
SFO2 300.1312005
Nuc2 10
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
sI 32768

SF 75.4677516 MHz
WDW EM

SSB ¢

1B 1.00 Hz
GB 0

PC 1.40

| _ ~

I I 1 N 1 v i v I ' 1 v 1 M 1 L k I
200 180 160 140 120 100 - 80 60 40 20 0 ppm

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 3e
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MMV ECELTONNINENTMNEISFINOFOTMND
WVWCOLPNNIHOYADODSINOINOYNDIDOM~OOWNDWOMO
PRIV RROONTVOOVONWONLTOMNNN
oo r~r~rM~~MNMMMMNMND>

Current Data Parameters

NAME KD-II-175
™~ NV F ONAENDMIN - O O T ©lmi e !
o m SANND ~ WL e O TN OFTNMNDOSO QR UWO
< < ~ -~ wn A oOor-rrr~~YYOVLONMINDT NN F2 - Acquisition Parameters
. . . . . . . . . . - - . . . . . . . . . . . . D 20231227
[ ], ) o O 00 =] ~~-PPMN>MMNNCC 'r::x:’ 20.10

—_j INSTRUM spect

\/ \/ \/ | l&ﬂ'f\\'\\ /%///, PROBHD 5 mm PUL 12C-1
= PULPROG zg30

- ™D 65536

SOLVENT cDhCl3

ns 16

- Ds z

SWH 6009.615 Hz

FIDRES 0.0981699 Hz

aQ 5.4525952 sec

ﬁ O RG 228

ow 83,200 ugec

DE 6.50 usec

TE 298.0 K

O D1 1.00000000 sec

DO 1

= = CHANWET, £1 =s—scmzue

Q 300.1318534 MHz
H 1H
\ | O 12.00 vsec
1200000008 W
! F2 - Procsssing parametors
j \r | s1 65536

ST 300.130000C Miiz

wWDW EM

558 0

. S R — et O 3f LE 0.30 Hz

GB a N

T T T T T T T T T T 1 T T ¥ 100
9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 Ppm
e [T T T T T T T T T [T T Y T TR ST T rT T T 1 T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
[l (=2 [=4 [=f (s3]
(= (=] o0 [=] oo
Ol
—

'H-NMR (300 MHz, CDCls) spectrum of compound 3f
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141.11

137.98

137.66

137.12

136.34
136.06

132.64

130.97

130.57
130.27

130.15
129,90
129.35
128,90
128.77
128.34
128.03
128.00
127.62
127.56
127.41
127.31
127.20
127.12
125.42
123.92
123.79
123.63
123.56
123.38
123.26
77.48

77.06

76.63

Current Data Parameters

200

T
180

160

" T T T T " T T
140 120 100 .80 60 40

NAME KD-II-175
EXPRO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20231227
Time 20.16
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDCL3
NS 1024
Ds 4
SWH 18028.846 Hz
FIDRES . 0.275098 Hz
AQ 1.8175317 sec
RG 1030
oW 27.733 usec
DE .50 usec
TE 3C0.0 K
D1 2.00000000 sec
D1l 0.03000000 sec
™0 1
======== CHANNEL fl =
SFO1 75.4752949 MHz
NUC1 13c
Pl 11.00 usec
PLWL 48.0000000C W
======== CHANNEL f2 ====—===
SF02 300.1312005 MHz
NUC2 18
CPDPRG[2 waltzlé

3f PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
85I 32768
SF 75.4677485 MEz
WDW EM
38B ]
1B 1.00 Hz
GB 0
PC 1.40

I - 1
20 0 ppm

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 3f
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DRAKM

KD-1I-175 14 {0.531) AM2 (Ar,20000.0,556.28,0.00,LS 10)

1: TOF MS ES+
ey 429.1645 4094
3 O
4292772
3f
Calcd mass [M+H]" = 429.1643 -
Found mass [M+H]" = 429.1645
428.2828
!
! 429.0855
28 5774 | 428.3869 \
[k ! ! 428.7849 ! ’ BI04 hnar 1 !
‘ nf 4284495 420030 "IN 426.8014420.0002 | 7 aeetsr  azazemt 4209890
I L N . i . I| L L h 1 TR T g
. L iz
429 430

HRMS spectrum of compound 3f
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OMOVUNTNALIEHDAINANNNHD DD ™
FOMUMMANINOINNOTOMO T r~
FEFYOVOVNSONONNEHHON 1]
ol i i i i e i i i e L ~

Current Data Parameters
NAME

KD-1I-194
EXPNO 2
1
NVOMOUNTNOLIFEHYOANANI NN FrROcRe
FONWNOMNHOOOINANO Y WO F2 - Acquisition Parameters
OOV SONMMONN Date_ 20240221
INSTRUM t
I ol al ul 2l il el a3l 2 INSTROM o SRt
SRS\ RV
TD 65536
SCLVENT cDC13
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.051699 Hz
AQ 5.45258582
OMe RG 203
oW 83.200 usec
DE 6.50 usac
TE 298.0 K
D1 1.000C0000 sec
D0 1
O mmmanmn CHANSEL £1 s
SFO1l 300.1318534 MH=z
O Nucl 1H
Pl 12.00 usec
PLWL 12.00600000 W
F2 - Processing parameters
sI 65536
SF 300.1300121 MHz
WDW EM
SSB ]
LB 0.30 Hz
1 T 1 I 1 1 GB Q oo
PC s,
8.2 8.0 7.8 7.6 7.4 7.2 ppm 39
/ﬂA ome
T T T T MRS | T T T T
9 8 7 6 5 4 3 2 1 0 ppm
| [@[o [ [ [ory o))< m|o
ol [o|lo|o|~|m|-|m|=|~ |o
R G G I A T R Y . ™

'H-NMR (300 MHz, CDCls) spectrum of compound 3g
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136.58

136.55

135.29

133.53

132.63
130.63
130.48
130.43
129.90
129.67
128.64
128.25
127.63
127.17
127.11
126.99
123.86
123.82
123.59
123.28
114.12
113.48
106.28
77.47
77.05
76.63
54
45

Current Data Parameters
NAME

KD-II-1594
EXPNC 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240221
Time 10.38
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
D 65536
SOLVENT cbcl3
NS 1024
Ds 4
SWH 18028.846 Hz
FIDRES ©.275098 Hz
*AD 1.8175317 sec
RG 1290
oW 27.733 usec
DE 6.50 usec
TE 360.0 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFol 75.4752949 MHz
Nucl 13¢
Pl 11.00 usec
PLWL 48.00000000 W
======== CHANNEL £2 =====w=c==
SFO2 300.1312005 MHz
Nuc2 1H
CEDPRG[2 walfzl6
PCPD2 9C.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
SI 32768
SF 75.4677485 MHz
WDW EM
ssB 0
1B 1.00 Hz
GB o
BC 1.40

200

i
180

T
160

T T T T T T
140 120 100 80 60 40

20

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 3g
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DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 3g
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Current Data Parameters

NAME KD-II-194
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date 20240221

Time 11.57
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG deptspl3s

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 12077.295 Hz
FIDRES 0.184285 Hz
AQ 2.7131903 sec
RG 2050

bW 41.400 usec
DE 6.50 usec
TE 300.0 K
CNST2 145.0000000

Dl 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
DO 1
======== CHANNEL fl ========
SFO1 75.4737856 MHz
NUC1 13¢

Pl 11.00 usec
P13 2000.00 usec
PLWO QW

PLWL 48.00000000 W
SPNAM[5] Crpélcomp. 4
SPOALS 0.500
SPOFFS5 0 Hz

SFW5 8.87399960 W
me=mm=== CHANNEL f2 sss=====
SFO2 300.1309599 MHz
NUC2 1H
CPDFRG [2 waltzl6

B3 12.00 usec
P4 24.00 usec
PCFD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
F2 - Processing parameters
sI 3276

SF 75.4677485 MHz
WOW EM

SSB 0

1B 1.00 Hz
GB 4]

PC 1.40
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Current Data Paramaters
KD-1I-207-1SPOT

PROCNO

NAME

EXPNO

20240217

15.11

spect

5 mm DUL 13C-1
zg30

65536

€DC13

F2 - Acquisiticn Parameters

PULPROG

™

Time
PROBHD
SOLVENT

INSTRUM

Date

16

2
.615 Hz
0.091599% Hz

6009

o B8 o e @&
wn o a w
B Blwca :m ER u
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300.1300112 MH=z

EM

0.30 Hz

.00

7.2 ppm

7.6 7.4

7.8

8.4 8.2 8.0

8.6

8.8

9.0

9.2

9.4

rerm

11 10

12

'H-NMR (300 MHz, CDCls) spectrum of compound 3h
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148.95
148.82
146.84

138.14

137.26

136.88
136.50

135.23

133.81

133.36
132.65

131.29

130.37
129.91
129.30
128.98
128.90
128.62
127.66
127.50
127.38
127.20
127.00
125.40
124.99
124.69
123.58
123.37
123.23
121.37
112.63
111.45
110.69
77.47

77.05

76.62

59.73

56.31

56.07

//’l

|
§

200

180

160
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T
20

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 3h
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Current Data Parameters

NAME KD-IT-207-18POT
EXPNO 2
PROCNO 1

F2 - Rcquigition Parameters
Date 20240217

Time 15.09
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

™D 65536
SOLVENT CDC13

NS 19024

Ds 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
p.to) 1.8175317 sec
RG

DW 27.733 usec
DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
m===sma— CHANNEL fl ===e—-—.
SFO1 75.4752949 MHz
NUC1L 13c
Pl 11.00 usec
PLW1 48.00000000 W
= CHANNEL f2 ========
300.1312005 MHZ
1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 12.00000000 W
PLW1Z 0.21333000 W
PLW13 0.10731000 W

F2 - Processing parameters
SI 32768

SF 75.4677485 MH=z
WDW EM
SSB Q

LB 1.00 Hz
GB 0

PC 1.40



7.062
4.138
4.013
3.907
3.895

f

© 0o 0N Do WONFOESIEHMONHNOMOY ©N T P T naa aeror
o~ o~ MNP W0 HARMNHOAOVUIMNOOFNLM OO ExENO 1
© -~ O N oM ANV TNMNMNANN OO PROCNO 1
0 o W W ol Sl ol el ol T ol S ol o o ot ol T ol B ol e 8- it
Time 12.08
ERYERYAYA VSN e N
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
65534
SOLVENT coCl3
NS 16
DS 2
- SWH 8009.615 Hz
FIDRES G.091699 Hz
AQ £.4525952 gec
RG 223
oW 83,200 usec
DE 6.50 uses
TE 298.0 K
Dl 1.00000000 sec
TOC 1
\f s==ms=== CHANNEIL t1 == ==
sFol 300.1318534 MHz
NUC1 1M
P1 12.00 usec
L] BLWL 12.00000000 W
\\ L F2 - Processing parameters
SI 65536
SF 300.1300193 MHz
T T T T T T T T T T o
0.30 Hz
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 PPM LB ®
BC 1.00
JUJL A A
T T T T T [T I . I ey T
12 11 10 9 8 7 6 5 4 3 2
o fin oo ]|~ ]o]on =1=103"]
ojlojolo|lo|o|H|n|o|Nn|o o[+
el e e O (L Y L Y LR . mjmjo

'H-NMR (300 MHz, CDCls) spectrum of compound 3h'
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149.69
148.96
148.82
147.34
138.12
137.19
136.63
136.57
135.17
133.78
132.64
130.05
130.00
129.96
129.64
127.87
127.78
127.47
127.20
127.10
126.75
126.64
125.55
124.01
123.89
123.77
123.61
123.57
122.76
121.37
112.63
111.45
110.70
104.91
77.47
77.05
76.62
56.06
56.00

|
i

Current Data Parameters
NAME KD-II-202-25POT
2

EXPNO

PROCNO 1

F2 - PBequisition Parameters

Date 20240221

Time 12.21

INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULFROG zgpg30

™ 65536

SOLVENT [sisled b}

ns 1024

Ds 4

SWH 18028 .846 Hz

FIDRES 0.275098 Hz

A 1.8175317 sec

RG 1290

oW 27.733 usec

oE 6.50 usec

TE 300.0 K

[ 2.00000000 sec

D11 0.03060000 sec

™0 1
CHANNEL f1

SFol 75.4752949 MHz

Nucl 13¢

Pl .00 usec

PLWL 48.00000000 W
CHANMEL £2

SFO2 300.1312005 MHz

Nuc2 18

CPDPRGI2 waltz1g

PCPD2Z 90.00 usec

PLW2 12.00000000 W

PLW12 0.21333000 W

PLW13 0.10731000 W

F2 - Processing parameters

s8I 32768

SF 75.4677485 Mz

WDW EM

SSB o}

1B 1.00 Hz

GB o}

eC 1.40

T
140

T
120

T
100

T
0

T
60

200 180 160 - 8 40

20

T
0 ppm

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 3h’
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'H-NMR (300 MHz, CDCls) spectrum of compound 3i
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139.87
137.54
137.08
136.62
136.13
135.89
132.86
132.56
132.02
131.04

130.41
130.02
129.00
128.47
128.29
128.02
127.78
127.66
127.51
127.32
126.48
123.99
123.82
123.50
123.40
122.24
77.48

77.06

76.63

é

NN DO NTHNO RNV HNOAANO O
DNYWmMOOWNOOFOOINOMSWINMINWL PN Currext Data Parameters
NAME KD-II-209-CC
VO ANNNHOOONDODODWOVMOMOMMN EXPNO 2
MO ONOMONNNNNNNNNNNNNN EROCNO B
el A AT AT A A A A A A A A A
F2 - BAcquisition Parameters
Date_ 20241010
Time 20.39
INSTRUM spect
PRGEBHD 5 mm DUL 13C-1
PULPROG zapg30
™ 65536
SOLVENT CDC13
NS 13000
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
Br RG 912
oW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
T T T T T T T T T T Qi” iln'[;
s=m===== HANNEL fl1 ========
140 138 136 134 132 .130 128 126 124 pPPm SFO1 “5.47529458 MHz
NUC1 13c
- p1 11.00 usec
Lyl o~ PLWL 48.060000000 W
< .
. . EEmE———m HANNEL £2 ========
o N O 3i 5FO2 300.1312005 MHz
™ N NUC2 10
- - i CPDPRG[2 waltz16
Br PCPD2 80.00 usec
PLWZ 12.00000000 W
PLW1Z2 0.21333000 W
. PLH13 0.10731000 W
F2 - Processing parameters
sI 32768
- s¥ 75.4677463 MHz
WDW EM
i SSB 0
LB 1.00 Hz
GB 0
\ pC 1.40
'I_'‘''1—'—‘'''I'—''-|"-'""i"""""|'q s
130.5 m
PP rpm
. - L | N . " -
I | I T T 1 I I I I
200 180 160 140 120 100 80 60 40 20 PPM

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 3i
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Current Data Parameters

NAME KD-II-196
EXPNO . 1
PROCNO 1
. F2 - Acquisition Parameters
0 n o v NSOV MNOINININOTINONOO T Date 0220212
™ < Mo HOHOUNOFRMMHOMS NN N®LWO N M~ Time 10.45
0 Mem COMONAINVOOVINNINDSIIMMONNN Mt Ee
@ © @ w0 o~~~ mooe Jriod
SOLVENT cbCl3
| N/ NESNNN SN2 N : :
DS 2
- SUH 6009.8615 Hz
FIDRES 0.091699% Hz
AQ 5.45253952 sec
RG 322
DW 83,200 usec
DE N €.50 usec
TE 298.0 K
D1 1,00000000 sec
TDO 1
| CHANNEL £1
] SFO1 300.1318534 MH=z
NUC1 1H
|‘ Pl 12.00 usee
PLW1 12.00000000 W
41 65536
L gF 300.1300070 MH=
WhwW EM
SSB Q
LB 0.30 Hz
o T d T T T " T v T ™ T T T o8 0
PC 1.¢0
8.6 8.4 8.2 8.0 7.8 7.6 7.4 pPpm
e e T T T e e T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
™~ [N oo e~ oo 0 )on
o olololololw|m|o
I}t [t et e iy o |t

i
'H-NMR (300 MHz, CDCls) spectrum of compound 3j
S60
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BC{*H} NMR (75 MHz, CDCls) spectrum of compound 3j
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Current Data Parameters

NAME
EXPNO
PROCNC

KD-I1-196
3
1

F2 - Acquisition Parameters
Date_
Time
INSTRUM
PROBHD
PULPROG
™

NuC2
CPDPRG [2
PCFD2
PLW2
PLW12
PLW13

20240212

12.14

spect

5 mm DUL 13c-1

4
18028.846 Hz
0.275098 Hz
1.8175317 sac
1290
27.733 usec
6.50 usec
300.0 K
2.00000000 sec
0.03000000 sec
1

CHANNEL fl s=======
75.4752949 MH=z
13c

11.00 usec
48.00000000 W

CHANNEL £2 =
300.1312005 MHz
1H
waltzl6
90.00 usac
12.00000d00 W
0.21333000 W
0.10731000 W

F2 - Processing parameters
32768

75.4677485 MHz
EM

1.00 Hz

1.40



6. 'H, 13C {*H} NMR & HRMS (selected) Spectra of compounds 4, 5 and 3f
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[ ] HOOUY AT NAROINNTM - o) v Current Data Parameters

™~~~ VNN LMOONMONNNNNNA [l . mﬂpﬂo KD-U-IB;

~ e~ Ll ol ol ol ol ol ol ol ol ol ol ol o (T ] FROCHO :
F2 - Acquisition Parameters
Date 20240724
Time™ 14.18
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
™ 65536
SOLVENT €DhC13
NS 16
DS 2
SWH 6609.615 Hz
FIDRES 0.091699 Hz
20 5.4525952 sec
RG 256
DW 83.200 usec
DE : 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1 -
s==o==== CHANNEL f1 ===
SFO1 300.1318534 MHz
NUC1 1K
Pl 12,00 usec
PLW1 12.00000000 W
F2 - Processing parameters
ST 65536
SF " 300.1300000 MEz
WDW EM
ssB o
LB 0.30 Hz

e T T T T T T T T 1 T T O a2 o o
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 ppm .
O 5
T T T T Y T T I T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

N[H|~ ] [©
M| O

S| |-

!H-NMR (300 MHz, CDCls) spectrum of compound 5
S63




141.03
140.81
139.36
138.25
137.95
136.64
136.21
135.95
135.73
133.16
131.19
130.36
130.00
129.74
129.17
128.67
128.50
127.85
127.67
127.58
127.32
126.68
126.38
123.39

{

122.96
77.48
77.05
76.63

\

- RERAERE RS R E R Y
HO DN VO MO0 A0 B® I~~~ O 0.0 N
e LLRRRRAERAVERRERRRREER b
VANANYY SNS=a\lle=7
s
1 1 I I
140 135 130 125 ppm
barmanebiplind ]
] I I I 1 1 I I I I 1
200 180 160 140 120 100 80 60 40 20 0 ppm

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 5
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Current Data Parameters
NAME

EXPNO
PROCNC

ED-II-187
8
1

F2 - Acquisition Parameters

Data

20240724

Time 14.31
INSTRUM spact
PRCBHD 5 mm DUL 13C-1
PUL =gpg30
™D 65536
SOLVENT CDCL3
Ws 1024
DS 4
SWH 18028.846 H=z
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 912
DW 27.733 usac
DE . 6.50 usec
TE 300.0 K
DL 2.00000000 sec
DIl 0.03000000 sec
TDO 1
======== CHANNEL fl
SFol 75.4752949 MEz
NUCl 13c
P1 11.00 usec
PLW1 48.00000000 W

Cl £2
SFO2 300.1312005 MHz
NUC2 1E
CPDPRG[2 waltzl6
PCPD2 90.00 usac
PLW2 12.00000000 W
PLW12 0.21333000 W~
PLW13 0.10731000 W

F2 - Processing parameters

SI
SF
WDW
SsB
LB
GB
EC

.
32768

75. 4677468 MHz
EM

1.00 He

1.40



DRAKM
KD-1I-187 43 (1.595) AM2 (Ar,20000.0,556.28,0.00,LS 10)

100+ 431.1799
=
] 432.1850
416.3573
411.3477
419.3165
416.2823 \
4132672 Bty
402.2674 4322813
] 420.3231 429.0902
406.2189 408.3069 | !
J l 424.2783 433.1926
0 J-J'fl.-eih g d il | WA Y
405 = 410 415 420 425 430 435

1: TOF MS ES+
7.33e4

®
aves
o

s

439.3785
Calcd mass [M+H]* = 431.1800
Found mass [M+H]* = 431.1799
!
4403812 4474718
t
4443011 ! P
! 458.3124 460.3127
448.1818
!
N 51.337
i | i | 1 i i le
440 445 450 455 460

HRMS spectrum of compound 5
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404
380
688
563
356
682
603
343
316
294
217
168
038
934
912
873
848
500
481
1.560

0 ™M o N ™M MOL~0OFNM®D (= s
0 v n 0 O dHOOHOMNO DS (=]
v n (3] w MONNHOONR®© n <
@ @ ~ o~ N~V VOY v

9.5 9.0 8.p 8.0 7.5 7.0 ppm
3f
MR | | Il I 1 T
12 11 10 9 8
N[N|C
[ oOlN|O
N |

!H-NMR (300 MHz, CDCls3) spectrum of crude compounds of 4 & 3f
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Current Data Parameters
NAME

KD-II-281
EXPNO * 2
PROCNO 1
F2 - Acquisition Parameters
Date 20240725
Time 11.31
INSTRUM spect
PROBHD 5 mm DUL 13c-1
PULPROG zg30
TD 65536
SOLVENT cpci3
NS 16
DS 2
SWH 6008.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 228
DW 83.200 usec
DE 6.50 usec
B 298.0 K
D1 1.00000600 sec
TDO 1

< £1

SFO1 300.1318534 MHz
NUC1l 1H
Pl 12.00 usec
PLW1 12.00000000 W
F2 - Processing parameters
ST 65536
SF 300.1300202 MHe
WDW EM
SSB o
LB 0.30 Hz .
GB o
BC 1.00



7.1H, 3C {*H}, DEPT 135 (selected) NMR & HRMS (selected) spectra of compounds 6a-e and 7a-f
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9.545

[T+ 1
- O
O
(=20}

. v T T T T T T (MARARLARES B T T T

9.5 PPm 7.5 7.4 7.3 7.2 .l 7.0 6.9 6.8 Fpm

Current Data Paramaters

HAME KD~ 11-227
EXPRO a
PROCHG 1

F? - Roquisition Darameters
Dats, 20240318
Tima 11.45
THSTRIM pec
FROBHD 5 mm OUL 130-1
FULEHOG zq3t)

o §5526
SOLVENT oLl

NS 1%

DS

IWH £009.615 H2
FIOREZZ 0.C91699 H2
»g 5.4525953 =ec
#E 20

ol 23,200 usec
oE £.50 usmc
™= 258.0 R
oL 1.00000000 ses
o0 1

e CHANNEL £1 ======
8801 400. 1318534 MHz
¥Ucl

Pl 12.00 usec
PLW 12.00000C00C W
F# - Proceszing parameters
a1 6563R

&F 200,1300122 MH=
HUW EM

33D @9

LB 0.30 Hs
GB a

BT .00

12 11 10 9 8

—4

7 6
™[ [ |~]n]w =
ol-|loloim|o r=)
i |unlo|n ™

un

.0
1.02
3.00

'H-NMR (300 MHz, CDCls) spectrum of compound 6a
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BC{*H} NMR (75 MHz, CDCls) spectrum of compound 6a
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Current Data Parameters

NAME KD-II-227
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20240315
Time 11.43
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
Ds . 4
SWH 1B802B.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 1290
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHANNEL fl s=mus====
SFO1 75.4752949 MHz
NUC1 13C
Pl 11.00 usec
PLW1 48.00000000 W
======== CHANNEL £2
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing paramaters
SI 32768
SF 75.4677485 MHz
WDW EM
SSB 4]
LB 1.00 Hz
GB 0 .
PC 1.40
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DEPT-135 (75 MHz, CDClz) NMR spectrum of compound 6a
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Current Data Parsmetsrce
HAME.

ko-r.-227

EXFHG 2

PROCHD 1
F2 - Bogquisition Paramabars

Date 20240315

Tima~ 10.21

IHETRIM spect

5 mm DOL 13C-1

Auptaplik

GESIE

coc1s

56

120577,265 Mz
L 184285 Mz
2.7131303 pec

41.400 usec
.50 uzac
06.0 B
145, 0200000
2.0000000¢ aac
0. 00384EZ8 sec
9. 0800200¢ s6c

CHANHEL £1
T5.47317356 sz
13c

11.00 usec
2030.00 nsac
48 uTO0L0g W
crpélcamp. 4
0.5%0%
n Rz
a.97395060 W

LHANNEL £2
200.1309555 MUz
18

waltzld
12.00 usec
24 .00 usec
50.00 usec
12.00000000 W
021333008 W

FZ - Procmanang DardmeLass
a1 32786

aF 75.4677495 Mz
(o) M
232 a

LE 1.00 Hz
aB a :
Po 1.40
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'H-NMR (300 MHz, CDCls) spectrum of compound 6b
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Current Data Parameters
NAME

KD-II-284
EXPNO 41
PROCNO 1
F2 - Acquisition Paramaters
Date 20240728
Time 16.27
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT €DpCl3
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ - 5.4525952 sec
RG 181
oW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
===m==== CHANNEL fl =s=======
SFOl 300.1318534 MHz
NUC1 1B
P1l 12.00 usec
PLW1 12.00000000 W
F2 - Processing parameters
8I 65536
SF 300.1300145 MEz
WDW EM .
S8B 0
LB 0.30 H=z
GB 9
PC 1.00
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Current Data Paramaters

NAME KD-II-284
EXPRO 2
PROCNO 1
NOAHMNOWOEODAYTANIOCNNHDOM F2 - Acquisition Paramaters
VDONOVOSAOMNMODONATNDODOFILIADOMNO Date 20240728
. . . . . . . . . . . . - . . . . . . . . . . . . . Tima 15.02
FONHNOMNONANFMHHOAXRWVWINNTINNHHO INSTRUM spact
NMUVVILLFTOOOOMONOONNNNNNNNA A A A PROBHD ~ & mm DUL 13c-1
A e o e e e e e e e e e e e e e e e e PLEROG g1 44
SOLVENT cpCcl3
NS 1024
DS 4
SWH 18028.B46 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
- RG 912
e R DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 . 2.00000000 sec
D11 0.03000000 sec
TDO 1
Cl £1
SFOL 75.4752949 MHz
NUC1 i3c
Pl 11.00 usec
PLW1 48.00000000 W
' m=e———me= CHANNEL £2 = —
SFO2 300.1312005 MHz
Nuc2 1H
CPDPRG[2 waltzl6
— - PCPD2 $0.00 usac
PLW2 12.00000000 W
| I T ] T T T PLW12 0.21333000 W
PLW13 0.10731000 W
150 140 130 120 l I F2 - Prccessing parameters
s8I 32768 ~
8F 75.4677477 MHZ
WDW EM
SSB V]
LB 1.00 Hz
GB o
PC 1.40

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

B3C{'H} NMR (75 MHz, CDCls) spectrum of compound 6b
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'H-NMR (300 MHz, CDCls) spectrum of compound 6¢
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Current Data Parameters
NAME

KD-1T-225
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 202492309
Time 19.26
INSTRUM spect.
PROBHD + 5 mm DUL 13C-1
PULPROG zg30
™ 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6009,615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG 203
DW 83,200 usec
DE 6.50 usec
TE 298.0 K
D1 1.06000000 sec
TDO 1
susmm==s CHANNEL £l ====w—m=
SFO1 300.1318534 MHz
NUC1 1H
1 12.00 usec
PLWL 12.08000000 W
F2 - Processing paramaters
s1 65536
SF 300.1300100 MHz
WDwW EM
S5B 0
LB 0.30 Hz
GB 0
FC 1.00
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13C{*H} NMR (75 MHz, CDCls) spectrum of compound 6¢
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Current Data Parameters

NAME KD-II-225
EXPNO 2
FPROCNO 1

F2 - Acquisition Parameters
Date_ 20240309
Time 18.00
TINSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

pus) 65536
SOLVENT €DbCl3

NS 1024

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
aAQ - 1.8175317 sec
RG 1150

oW 27.733 usec
DE 6.50 usec
TE 300.0 ¥
D1 2.00000000 sec
D1l 0.03000000 sec
TR0 1
m==mmm=——— CHANNEL fl =ss=====
SFO1 75.4752949 MHz
NUCl 13c

Pl 11.00 usec
PLW1 48.00000000 W
======== CHANNEL f2 =sss===-
SFO2 300.1312005 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W

F2 - Processing parameters
sI 2768

SF 75.4€77485 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB [*]

PC 1.40
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Me

Me

Current Data Parameters
HAME

EXFNQ
FROCHO

KO-11-226
6
1

F2 - Roquisition Parameters
2

Oata_
Tima
INSTROM
TROBRD
PULPROG

0240315
15.59

Bpect

5 mm DUL 13C-1
2g30

65516

cpcla

16

2

6009, 615
0.09169%
5.4525952
287
B3.200
6.50

2%8.0
1.00000000
i

Hz
Hz
sec

uses
usec
B
Bac

ammmsaze CHANNEL fl =——=—=

SFD1
wucl

Pl
PLHL

o0, ].J].ESZM

1z, nuu:ouon

MAz

naRz
w

¥2 - Processing paramnasters

=) 8
SF
WhH
S8R
Le
B
PC

T 1 1 1 | I ] R B | R I T
12 11 10 9 8 7 6 5 4 3 2
bl Uad | Ll e} = ||~ MO
cloflole o[ e olH|o
e [l ] < |—jovfin m|wojm

'H-NMR (300 MHz, CDCls) spectrum of compound 6d
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13C{*H} NMR (75 MHz, CDCls) spectrum of compound 6d
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Current Data Parameters
HAME

KED-IL-226
EXEHO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240315
Time 15.35
INSTRIM spect
EROBHD 5 mm DUL 13c-1
PULPROG zgpg3l
0 65536
SOLVENT coell
NS 1024
bs 4
SWH 14028.B46 Hr
FIDRES 6. 275098 Hz
AQ 1.8175317 zec
RG 1250
oW 27.733 usec
DE £.50 usec
TE ' 300.0 K
D1 2.00000000 aec
D11 0.03000000 sec
™o 1
s=—r===—== CHANNEL fl —=—=
sFol 75.4752848 MAz
KyC1 13C
Pl 11.00 wvsec
PLWL 44. 00000000 W
meswssss CHANNEL 2 =s=—=—=—
SFO2 300.131200% MHz
Hoc2 1H
CPDPRG([2 waltzl6
PoPD2 90.00 usec
PLWZ 12 .00000000 W
PLWLZ 0.21333000 W
PLWL3 0.10731000 W

F2 - Processing parameters
8T 32764

5F T5. 4677468 MHz
WOW EM

538 aQ

LB 1.00 Hz
GE a

P 1.40
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DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 6d
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Current Cata Parametecs

KD-I1-236
EXFNQ 5
PROCNO 1
F2 - Acquisition Parameters
Date 20240315
Time 15.56
IHSTRUM spact
FROBRD 5 mm DUL 13C-1
PULPROG deptaplls
™ 65536
SOLVENT £DCL3
uS 256
B3 4
BWH 12077.285 Hz
FIDRRES 0.184285 Hz
AQ 2.7131503 sec
RG o
oW & 41.400 usec
DE §.50 usec
TE 300.0 R
CHNET2 145.0000000
ol 2.00000000 sec
02 0,00344828 sec
p12 0.00002000 ses
To0 1
£1
SF01 75.4737856 MHz
NUCL 13c
Pl 1i.00 usec
¥i3 2000.00 usec
PLWO cw
FLWi 48, 00000000 W
SPHAM[ 5] Crpéloomp 4
SPOALS 0.500
SPOFFSE 0 He
SFWS B.B7359560 W
2
gF02 A00.1308595 MHE
c2 1H
CEDERG(2 waltzl6
12,00 usec
P4 24.00 ausac
PLCPD2 50.00 usec
PLW2 12 00000600 W
PLW1Z 0, 21323000 W
F2 - Proceesing parameters
8I 2768
aF 75, 4ETT46D MHE
WDW B
558 o
LB 1.00 Hz
GB o
PC 1.40
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'H-NMR (300 MHz, CDCls) spectrum of compound 6e

S78

Current Data Parameters
NAME

KD-1I-228
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20240323
Time 14.19
INSTRUM spect
FROBHD 5 ym DUL 13C-1
FULFROG 2930

65536

SOLVENT €DCi3
NS 16
bs 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ . 5.4525952 sec
RG 287
oW 83,200 usec
DR 6,50 usec
TE 298,0 K
D1 1.00000000 sec
DO 1

L £1
$FO1 300.1318534 MAz
NUCL 1H
Pl 12.00 usec
PLW1 12.00000000 W
F2 - Processing parameters
BI 536
SF 300.1300091 MHz
WOW M
BSB 0 M
LB 0.30 sz
GB 0
PC 1.00



Current Data PArameters
HAME

ED-II-228
EXENC ]
PROCNQ 1
F2 - Acgquisition Parameters
Date_ 20240324
Time 19.21
THSTRIM spact
DROBED 5 mm DUL 13C-1
FPULFROG zgpg3n
D 65536
SCLVENT €DCl3
ot 3000
ba:] 4

= SWH 1HOZ8. 846 Hz
FIDRES 0.275098 Hz
aQ 1.8175317 sec
RE
DW . 27.733 usec
DE 6.50 uaec
TE 300.0 K
Bl 2.00000000 Bec
oll Q9. 03000000 swc
pyy) 1

£1
SFOL 75.475254% MHz
wyCl 13c
Fl 11.00 u=sec
FLWl 48. 00000000 W
£2

SFPO2 300.1312005 MHz
Kuez 1H
CEDFRG[2 walteld
FCRDZ 40.00 uaea
FLWZ 12, 00000000 W
PLWL2 0.212333000 w7
PLWLZ 0.1073L009 W

F2 - Processing pazametecs
a1

327ed
BY T5_ 4677470 MHz
WDW EM
S28 L]
LB 1.00 H=
GB ]
P 1.40

Grease
I 1 1 1 1 1 = I L T = I = 1 2 . T =
200 180 160 140 120 100 _BO 60 40 20 0 ppm

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 6e
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DRAKM

KD-11-228 2 (0.090) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
1004 501.0086 1.41e6
=\°‘
502.1020 Caled mass [M+H]* = 501.0983
’ Found mass [M+H]" = 501.0986
]
503.0993
467.4008
|
»
1470.0790 495.4409 504.1003 '
! ! 523.4722 !
460.3089 M I474.3250 76,3073 486.0746 515.4141. 52145 532.4382 539.0542 549.4876
ok IJ,IJYJ' BOWBRE TR J‘J',’;.d. NI I.‘I.,I fﬁfi?-ﬁzﬁlﬁ‘l JJ SN TN T ‘1,,_7‘:| Lo dad L i.‘l‘l'JK”i‘.,jJ_[.‘u.L_ ] ‘jl\‘ll.’Ll.Jl\ iz
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HRMS spectrum of compound 6e
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Current Data Parameters
NAME

T T T T T T T T T T 7a
8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 ppm \ )
Jﬂ MAﬂLt AA__. .
RARASRALSS | T T T T | RARRRAARSS Y T T T | RARARRad
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
ol (aful-lolo
ala| |olel-leje
ol Jelelolola

'H-NMR (300 MHz, CDCls) spectrum of compound 7a

S81

KD-1T1-1585-CC

EXENQ 2
PROCNO o

F2 - Acquisiticn Parameters
Date 20241011

Times 16.48
INSTRUM spect
PROBED 5 mm DUL 13C-1
PULEROG zg30

D 65536
SCOLVENT CcbCl3

NS 16

DS 2

SWH 6009.615 Hz
FIDRES 0.091695% Hz
.te) 5.4525352 sec
RG 203

oW 83.200 usec
DE 6.50 usec
TE 298.0 K
Dl 1.000000C0 sec
TDG 1
=====—= CHANNEL f1 ====
SFOL 300.1318534 MHz
NUC1 1H

Pl 12.00 usec
PLW1 12.0C0C0000 W

F?2 - Processing paramaters
5536

SF 300.1300105 MHz
WDW EM

SSB Q

LB 0.30 Hz
GB o]

PC 1.00



142.82
141.92

e
e

142.82
141.92

141.26
140.87
139.78

140.87
139.78
133.50
131.51
131.40

139.73

131.31

133.50

130.69

131.51

131.40
131.31

130.15
130.02
129.96

130.69

129.59

l

130.15
130.02
129.96
129.59
1.28.94
128.88
128.25
127.67
127.63
126.87
126.64
126.55
126.42
125.70
125.38
124.80
124.19
123.41
123.00
77.48

77.05

76.63

128.94
128.25
127.67
127.63
126.87
126.64
126.55
126.42
125.70
125.38

——124.80

—124.19

—123.41

™N.123.00

. T —
130 125 ppm O

200

180

160

I T
140 120 100 80O 60 40 20

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 7a

S82

Current Data Parameters

NAME KD-II-195-CcC
EXPNO 1
PROCNO 1

F2 - Acquisition Paramaters
Date_ 20241011

Time 16.45
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PFULPROG zgpg30

D 65535
SOLVENT cpeLd

NS 3000

b5 4

SWR 18028, 846 Hz
FIDRES 0.275098 He
AQ 1.8175317 sec
RG 912

oW 27.731 usac
DE 6.50 usec
TE 300.0 K
Dl 2.0090000G sec
D11 0.0300000C sec
TDO 1
======== CHANNEL f] =======-
SFOl 75.4752949 MHz
NUCL 13¢

P1 11.00 usec
PLW1 48.00000000 W
======== CHANMNEL f? ===s=====
SFOZ 300.1312005 MAz
NUCZ 18
CEDPRG[2 waltzl6
PCPD2 90.00 usec
PLWZ 12,00000000 W
PLW12 G.21233000 W
PLWL3 0.10731000 W

F2 - Processing parameters
32768

SF T5.4677479 MHz
wWoW EM
SSB [}

LB 1.00 He
GB o

PC 1.40



DRAKM

KD-1-195 54 (1.999) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100 491.1569 5 et
Cl
= Calcd mass [M+H]* = 491.1567
Found mass [M+H]" = 491.1569
i
491.3327
! !
491.2621 1491.3816
!
| 491.0323 ! 4919167 !
4904301 | 400.8147 : | 4914805 4919783
! 490.7390 491.0p69
490.5039 491.5615 491.7309
| | | | || ] 1,491.6489
0 | | L [ | miz
491 492

HRMS spectrum of compound 7a
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Current Data Parametars
NAME ED-II-210
EXPNO 4

N W ~ ~O m NN NO-HEIINARLOWMON ~0 O [ ] PROCNO i
~ 0 - I~ < FINONNLSONMOMO P A Mo oI~ < N F2 - Acquisition Parameters
1 n <o o NANNAA A" OO0 ~r~~ W0 [TalTs] Tate_ 20240223
. . . . . . . . . . - . . . . . - . . . - . 1;’53'»‘ spect
o w ww r~r-r-r-r-r-r~c~5-‘ww OWYWwY w W ;\sg;!ggGSmDU’lez;;
NS 16
ns 2
SWH. 6009.615 Hz
FIDRES 0.0916589 Hz
AQ 5. 4525952 sec
RG 224
DW B3.200 usac
TH 298.0 X
D1 1.00000000 zec
TDO 1
e cumEL £ et
SFC1 300.1318534 MHz
NUCL 1H
Pl 12.00 usec
PLWL 12.00000000 W
J\/ F2 - Processing pnwtezs
s1 6553
sF 300 1:!0!7052 MHz
WOW EM
m LB 0.30 Hz
FC .00
et S ———
8-5 ppm 7.5 7.4 7.3 7.2 7.1 7.0 6.9 s.a 6.‘7 6.6 ppm
' Y

MeO

) MeO I

T T T T E | " |
12 11 10 9 5 4 3 2 1 0 ppm

L=l [¢] NN [N NS~ oim
FiN HO l-iN!-I (=} {=]
m |—|("1 N‘I‘N mim

'H-NMR (300 MHz, CDCls) spectrum of compound 7b
S84
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141.13

139.61
-135.23

133.42

132.47
132.39
132.10

131.37
130.63
130.35
130.01
129.86
129.44
129.16
128.90
127.66
127.54
126.50
126.42
125.39
124.76
123.99
123.35
122.98
113.83
112.50
77.46
77..04
76.62
55.19

.55.04

~

Current Data Parameters

NAME KD-II-210
EXPNO 2
PROCRO 1
F2 - Acquisition Parameters
Date 20240229
Time 14.37
INZTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg3c
™ 65536
SOLVENT ©DC13
HE 1024
DS 4
18028.846 Hz
FIDRES 0.275098 Hz
aAQ 1.8178317 sec
RG 129¢
DW 27.733 usec
DE 6.50 usec
’ TE 300.06 X
b1 2.00000000 sec
b11 0,03000000 sec
TDO 1
( ) CHANNEL £1
sFol T5.4752849 MHz
NUC1 13¢
Pl 11.0C usec
MeO PLWL 48.00000000 W
CHANNEL 2
sroz 300.1312005 MHz
Cl NUC2 1H
CEDPRG[2 waltzlé
PCEDZ $0.00 usec
PLW2 12.00000000 W
PLW1Z 0.21333000 W
PIWL3 ©.16731000 W
F2 - Processing parameters
MeO s1 32768
7b SF 75.4677485 Mz
WoW EM
L ) SSB a
1B 1.00 Hz
GB o
pC 1.40

o

L]

200

180

T
160

1 T T T i T T I
140 120 100 80 60 40

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 7b
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130.01
129.86
127.66
127.54
126.50
126.42
125.39
124.76
124.00
123.35
122.98
113.83
112.50
55.20

55.04
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Current Data Parameters
HAME KD

1-219
EXPNO
PROCND 1
F? - Acquisition Parameters
Date: 20240229
Time~
INSTRUM
PROBHD 3
( 0 PULPROG 35
™ 3
SOLVENT "DC!
ns 2
bs N
swy 12077.295 ¥z
FIDRES 0.184285 Hz
A0 2,7131303 rec
Re
oW 417100 uac
oL 6.50 usec
= 00.0 X
onsTZ 145. 0000000
oL 2.00000000 sec
Bz . 0100344828 sec
p12 0.00002000 sec
00 1
iz
c
11,00 usec
200000 usec
w

48.00000000 W
crpédcomp. 4
0.500

SPOEFSS 9 Hz
SEWS

8.87390960 W

0 usec
Bl 25.00 usec
BCEDZ 90.00 usac
PIW2 12.00000000 W
PIH1Z 021333000 W

FZ - Processing parameters
32768

SF 5. qengss Mz

1B 1.00 Hz

rc 1.40

150 140 130 120 110 100 90 80 70 - 60 50 40 30 20 10 . 0 ppm

DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 7b
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9.408
9.382
8.693
8.670
8.507
8.476
8.259
7.855
7.828
7.805
7.777
7.748
7.727
7.685
7.660
7.637
7.618
7.595
7.573
7.547
7.522
7.390
7.365
7.339

7.261

7.209

7.186

TS e

8.693

_—9.408
~~9.382
~~8.670

—_—

—8.507
——8.47¢
——8.259
7.855
7.828
7.805
7.777
7.748
7.727
7.685
7.660
7.637
7.618
7.585
7.573
7.547
7.522
7.390
7.365
7.339
7.261

TS\

Current Data Parameters

NAME
EXPNO
PROCNO

KD-RY-139
1
1

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

™
SOLVENT
NS
DS

SWH -
FIDRES

————

9.2

N AQ
RG
DW
DE
TE
D1
TDO

SFol
Nucl
Pl

PLW1

J 81

8.2 7.4 7.2 ppm -

SF
WDW
SSB
B
GB
PC

12 11

o0 -
~ -
o
wn -
o
w -
N -

MO MO |M = |~
QIO |O|INIM|N|O
0 | LD O |

'H-NMR (300 MHz, CDCls) spectrum of compound 7¢
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0 ppm

20240127

16.21

spect

5 mm DUL 13C-1
zg30

65536

CDCl3

16

2
6008.615
0.091699

5.4525952
287

83.200
6.50

298.0 K
1.0000C000
1

300.1318534
1H

12.00
12.00000000

300.1300072

EM

0.30

1.00

Hz
sec

usec
usec

= CHANNEL fl ===———===

mme=—

MH=z

usec
W.

F2 -~ Processing parameters
65536

MHz

Hz



HUNUNOH OISO NXROLS O A -HODOMNMNNNANNAOOMOOA Current Data Parameters

O A NENOOMNONITO NN O MO O WO g;\(bgm KD'RY*132

gsggggmgmggmmwwwhhr-r-r-mﬂ‘mmmm ESOCHO 1
NANANNANNNNANANNNNNNN isi

o e A H A A A A A A e e e e v e e e - F2 - Acquisition Parameters

NSNS YN B el

spect
PROBHD 5 mm DUL 13¢-1

PULPROG zgpg3Q
™D 65536
SOLVENT €DC13
NS 1024
DS 4
SWH 18028 .846 Hz
FIDRES 0.275098 Hz
- N AQ 1.8175317 sec
RG 1280

DW 27.733 usec
DE 6.50 usec
TE 300.0 K

O D1 2.00000000 sec
Dll 0.03000000 sec
TDO 1
‘ cl

——====== CHANNEL fl ===——=—x

SFO1 75.4752949 MH=z
Nucl 13¢
Pl 11.00 usec
PLW1 48 .00000000 W
7 = CHANNEL £2 ===-=.
300.,1312
I e S R RN R S R R e — ¢ Feeds e
140 138 136 134 132 130 128 126 ppm - ) cFDERa (2 waltele
= PLW2 12 .00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
8T 32768
SF 75.4677485 MHz
WDW EM
SSB ]
LB 1.00 H=z
GB 1]
PC 1.40

. wrRYeaedly -y oy

- LU . . ]
v
—

I I I v T 1 1
200 180 160 140 120 100 80 60 40 20 0 ppm

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 7¢
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Current Data Parameters

NAME KD-II-278
®m o0 CVWHON FOVVOVANNW HONYOIN~O e :
o~ FY Y HNONNNOFRODOINMOT N O © t
D!v-! NN MM AV LITMONONONN-O F2 ~ Acquisition Parameters
. . . . . - - . . . - . . . - . . . - . - . Dats 20240712
LX) 0O WO OSSN NNERRSS Tina~ 19.47
INSTRUM spect
\/ \/ \l/ \'\\\\'\\'\\/ l//{/// PROBHD 5 mm DUL 13c-1
PULPROG 2930
™ 65536
SOLVENT cDC13
i Ns 16
Ds 2
swH 6009.615 Hz
FIDRES 0.091699 Hz
- AQ 5.4525952 sec
RG 203
OMe DW 83.200 usac
DE 6.50 usec
TE 298.0 K
O D1 1.00000000 sec
TDO 1
c £1
OO SFOl 300.13518534 MH=z
NUC1 - 1H
0.‘ Cl Pl 12.00 usee
PLWL 12.00000000 W
F2 - Processing parameters
1 | T v T T = 5
SF 300.1300167 MHz
9.0 8.5 8.0 7.5 ppm g o =
18 0.30 B
7d u 0 ®
rc 1.00
L OMe
T T T | I T T | I T T T
12 11 10 6 5 4 3 2 1 Ppm
(o] (=]
Ll i)
™M

'H-NMR (300 MHz, CDCls) spectrum of compound 7d
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159.51

B N

159.48
137.93
137.82

136.68

136.35
135.29
133.60

133.20
132.60
132.05
131.86
130.44
129.89
128.49
128.44
128.22
127.63
127.28
127.17
124.79
123.80
123.63
123.50
123.17
114.14
113.67
106.15
77.47

77.05

76.62

§5.53

55.46

N

Current Data Parameters
NAME

KD-II-278
EXPNO 6
PROCNO 1
OOOOMW#QOVNMWFQOF’OFVI‘ 1]
NONVOXRLOFITNONHOOINAA D — F2 - Acquisition Parametars
R T T T . Date 20240712
MOMANNHONDROITNMNMMN M o Time™ 19,23
MMM NNNNNNNNNNNN A (=] INSTRUM spect
Il R R e R e R e e R R B R R R R — FROBED 5 mm Bom 13¢-2
PULPROG zgpg30
™ 65536
SOLVENT cDpCcl3
. RS 1024
Ds 4
SWH 18028.846 Bz
FIDRES - 0.275098 Bz
A 1.8175317 sec
RG 812
oW 27.733 usec
DE 6.50 usec
- ™ 300.0 K
OMe D1 2.00000000 sac
D1l 0.03000000 sac
DO 1
e CHANNEL £] mmmessmuw
SFOL 75.4752949 Miz
NUC1 3c
Pl - 11.00 usec
PLWL 48.00000000 W
Cl c £2
SFO2 300,1312005 Mz
Nuc2 18
CPDERG(2 waltzl6
PCPD2 50.00 usec
PLW2 12,00000000 W
v v PLW12 0.21333000 W
I I I 1 1 I 1 T 7d PLW13 0.10731000 W
135 130 125 120 115 110 PpPm F2 - Processing paramaters
s1 32768
SF 75.4677485 MHz
OMe WOW =
h ssB 0
1B 1.00 Hz
GB 0
rc 1.40
I I I 1 I I 1 N I 1 v I
200 180 160 140 120 100 80 60 40 20

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 7d
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or-r-rsvﬂ';mmw«;u; mq
MANANNNNNNHAHO i
A A A A 10 10
[ OMe
0’0 -
oF
L OMe
ey I T Trrrerree T RAMARSALAS iaiaies T I T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 7d

S91

Current Data Parameters
NAME

KD-II-278
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240712
Time 19.44
INSTRUM spect
PROBHD 5 mm DUL 13cC-1
PULPROG deptspl35
™ 65536
SOLVENT €DC13
Ns 256
s 4
SWH 12077.295 Hz
FIDRES 0.184285 Hz
AQ 2,7131903 sec
RG 2050
DW 41.400 usac
DE 6.50 usaec
TE 300.0 K
CNST2 145. 0000000
Dl 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
£1

SFO1 75.4737856 MHz
NUC1 i3¢
Pl 11.00 usec
P13 2000.00 usec
PLWO oW
BLW1 48.00000000 W
SPNAM[5] Crp60comp. &
SPOALS 0.500
SPOFFS5 O Hz .
SPWS 8.87399960 W
SFO2 300.1309599 MHz

c2 1B
CPDPRG[2 waltzlé
F3 12.00 usec
P4 24.00 usec
PCPD2 90.00 usec
FLW2 12.00000000 W
PLW12 0.21333000 W

F2 - Processing parameters
SI 32768

75.4677485 MHz
EM

1.00 Hz .

1.40



9.161

9.150
9.133

N

9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm

1 I 1 I 1 1 1 1

3.08
3.00

N -

'H-NMR (300 MHz, CDCls) spectrum of compound 7e
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Current Data Paramaters
NAME

KD-LI-270
EXFNO 4
PROCNO 1
F2 - Accuisition Paramataers
Date 20240629
Tima 14.39

INSTRUM spact
PROBHD 5 mm DUL 13c-1
PULPROG zg30

D E5536
SOLVERT [s0:]e3 K}
NS 16
D8 . 2
SWH 6009.615 Hz
FIDRES 0.051699 Hz
AQ 5.4525952 sec
RG 256
w 83.200 us¢
DE 6.50 us¢
TE 298.0 K
D1 1.0000000C sac
TDO 1

- £1
SFOl 300.1318534 MH:
Nucl 1K
Pl 12.00 use
PLW1 12.00000000 W
F2 - Processing parameaters
SI 65536
SF 300.1300179 MA:
WoW -}
88B [}
1B 0.30 HE
GB 0
BC 1.00



159.64
159.58
146.60
138.41
137.54

137.13

136.04
135.36
134.26
132.72

132.56

130.95

130.80
130.52
130.41
129.92
128.32
128.27
127.74
127.56
127.47
127.16
124.46
124.37
123.86
123.82
123.68
120.67
119.57
115.37
114.20
106.97
77.48

77.05

76.63

55.61

55.49

|
i

159.64
159.58
146.60
137.54
134.26

7
|

132.72

130.95
130.80
130.52
130.41

129.92

F O OO ON®NNNO ™
NRINSHIMOOOOINN R
OIS TMMMNGS OO
NNNNNNNNNNNC A O
b I B Sl B T Tl S S M

160
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130 120

T
200

T
180

T
160

T
140 120 100 -80 60 40

B3C{'H} NMR (75 MHz, CDCls) spectrum of compound 7e
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Current Data Parameters

NAME KD-1I-270
EXPNO 2
PROCNO 1
F2 - Bcquisition Parameters
Date_ 20240629
Time 14.15
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 1024
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 812
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
Dil 0.03000000 sec
TDO 1 .
¢ £1
SFol 75.4752949 MHz
NUCL 13C
Pl 11.00 usec
PLWL 48.00000000 W
Cl £2
SFO2 300.1312005 MHz
Nuc2 1H
CPDFRG [2 waltzl6 -
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W

F2 - Processing parameters

32768

75.4677473
M

1.00
1.40

MHZ



NHFPOFPOVOOHOOE™ O™

NSNS -HMOWWOINMNO 33
QO TMOMMMNMOGI W
NMONNNNNNNNNAAAO n
e bR ahsRabalelakabnbalaBaknl N

z
§

Current Data Parametexs
NAME

KD-II-270
EXPNO 3
PROCNG 1
F2 - Acquisition Parameters
( A Date 20240629
OMe Time 14.36
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG deptspl35
™ 65536
SOLVENT cpelld
N8 256
. DS a
aWH 12077.295 Hz
FIDRES 0.184285 Hz
NO, a0 2.7131503 sec
RG .
DW 41.400 usec
DE 6.50 usec
TE 300.0 K
CNSTZ 145.0000000
Dl 2.00000000 sec
7 D2z 0.00344828 sec
e D1z 000002000 sac
DO 1
e £1
OMe sFol 75.4737856 Miz
N J Nuci 13c
Pl 11.00 usec
P13 2000.00 usac
PLWO oW
PLWL 48.00000000 W
SPNAM[5] Crp60comp. 4
SPOALS 0.500
SPOFFS5 0 Hz .
SPWS B8.87399960 W
c £2
SFO2 300.1309599 MHz
NUC2 18
CPDPRG[2 waltzl6
B3 12.00 usec
P4 24.00 usec
PCPD2 90.00 usec
. PLW2 12.00000000 W
PLW12 0.21333000 W

SF 75.4677476 MHz
WOW B
SSB 0

1B 1.00 Hz
GB 0

PC 1.40

T T T T T T kA MMM | T T T T I T  Maaaaaaat I
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

DEPT-135 (75 MHz, CDClz) NMR spectrum of compound 7e
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DRAKM
KD-II-270 49 (1.815) AM2 (Ar,20000.0,556.28,0.00,LS 10)

100+

%

517.1671
515.4118

504.3333

512.4214

505 510 515 520

1. TOF MS ES+
7.82e4

534.1702

OMe

O. NO,

ok

OMe

535.1722
Calcd mass [M+H]* = 534.1705
Found mass [M+H]" = 534.1702
538.1740 556.1503
520.3359523.4711 ) . 551.5050 .
532.4382 537391 5 ! )
549.4893 552.:’5228
mfz

555

535 550

525

HRMS spectrum of compound 7e
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Current Data Parameters

NAME KD-II-218
o w o D HRAOT NOCEALOLMINS H O ERpcHo :
v o N Q Nl OV~ OOV OWMNMOOAOD
<t =t ] oo~~~ NN NNNNA A F2 - Acquisition Parameters
. e . S e e e e e e e e e e e e e Date 20240305
© 0 el ol B ol T o o o S S S A o Time 21,42
v INSTRUM spect
| | V2NNV 17 e *
PULPROG 2g30
b 65536
SOLVENT cpe13
NS 16
. Ds 2
sWH 6009615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sac
RG . 36
bW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
™3 1
HANNEL fl s==w====
B 300.1318534 MHz
S 1H
OO 12.00 usec
12.06000000 W
C ‘ cl F2 - Processing parameters
U st 65536
sF 300.1300338 MHz
WDW EM
\ T T T T 1 T T O 558 o
LB 0 30 Hz
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm oa 0 -
‘ P! 7" 7f »c 1.00
L J_Jm‘ I S
T T A | T T T T I T T S SRy LR R
12 11 10 9 5 4 3 2 1 0 ppm

1.00

8 7 6
™ (o[ e ([~ 0
olo|ojninN|m|~|O]w
| A M e [ - [N

'H-NMR (300 MHz, CDCls) spectrum of compound 7f
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141.48

138.88

136.73
136.27

135.54

135.08

133.71
132.49
132.38

130.81

SEANNDA AN DNNASNLI O ® N D

mwomh\omnwﬁ,mﬂbwmvomwmmg
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QOO IION .
NANNNNNNNNNNNNNNNNNNDO
Il R R R e e L R LY

Current Data Parameters
NAME

KD-II-218
EXFNO 7
FROCNC 1
F2 - Acquisition Parameters
Date 20240309
Time
INSTRUM spect
PROBHD 5 mm DUL 13Cc-1
PULPROG zgpg30
D 65536
SOLVENT €DC13
Ns 7000
Dg 4
SWH 18028.846 Hz
FIDRES - 0.275098 Hz
AQ 1.8175317 sec
RG 645
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
DL 2.00000000 sec
DIl 0.03000000 sec
D0 A 1
======== CHANNEL fl ========
SFol 75.4752949 MHz
NUCl 13c
P1* 11.00 usec
PLW1 48.00000000 W
m—mm=m=e= CHANNEL £2 mw======
SFO2 300.1312005 MHz
Nucz 1H N
CPDPRG[2 waltzlé
PCPD2 90.00 usac
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W

F2 - Processing parameters
32768

SF 75.4677459 MHz
WDW EM
§SB 0

LB 1.00 Hz
GB 0

BC 1.40

200

180

160

T T T T T
140 120 100 - 80 60 40

T
20

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 7f
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DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 7f
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Currant Data Parameters
NAME KD-II-218
EXFNO 6
PROCNO 1
F2 - Acquisition Parameters
Date 20240309
Time 1.16
INSTRUM spact
PROBHD S mm DUL 13C-1
PULPROG deptspl35
™D 65536
SOLVENT cpcl3
N8 1000
DS 4
SWH 12077.295 Hz
FIDRES: 0.184285 Hz
AQ 2.7131903 sec
RG 50
DW 41.400 usec
DE 6.50 usec
TE 0.0 K
CNST2 145.0000000
Dl 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
™0 1

== CHANNEL fl ss======
SFO1 75.4737856 MHz
NUC1 1
r1 11.00 usec
P13 2000.00 usec
PLWO ow
PLW1 48.00000000 W"
SPMAM[5] Crpé0comp. 4
SPOALS 0.500
SPOFFS5 0 Hz
SPWS 8.B87399560 W

C £2

SFO2 300.13095599 MHz
Nucz 1H
CPDPRG[2 waltzl6
P3 12.00 usec
P4 24.00 usec
PCPD2 90.00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
F2 - Processing parametars
SI 32
SF 75.4677465 MHz
WOW EM
§SB 0
1B 1.00 Bz
GB o]
BC 1.40



8. 1H, 3C {*H}, DEPT 135 (selected) NMR & HRMS (selected) spectra of phenanthrenes 9a-j and hetero
helicene 10a & 10b
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T T T 1

1 T T I T 1 1 1

9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 ppm

1

C Data P

NAME KD-II-188

EXPNO 1

PROCNO 1

¥2 - Rcquisition Parameters

Date 2024C108

Time 15.18

INSTRUM spect

PROBED 5 ma DUL 13C-1

PULPROG 2g30

™D 65536

SOLVENT CpC13

NS 16

Ds 2

SWH 6009.615 Hz

FIDRES 0.091699 Hz

AQ 5.45259852 sec

RG 287

oW 83.200 usec

DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1
R

SFOl 300.3318534 Miz

NUC1 i

Pl 12.0G0 usec

PLW1 12.00000000 W

F2 - Processing parameters

ST 655348

SF 300 13006076 MHz ~

WDW EM

SSB o

LB 0.30 Bz

GB 0

PC 1.00

12 11 10 9

8
O N ||~ N[00 O 00 =
HHCWFI#L’QM
I BN N N (P LS N )

T T
7 6 5 4 3 2

[Wr—

2.10

'H-NMR (300 MHz, CDCls) spectrum of compound 9a
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142.17
140.85

140.79

139.87

139.70
132.47

132.44

131.75

131.54
131.50
131.16
130.49

130.04

129.15
128.88
128.63
128.16
128.12
128.04
127.57
126.82
126.63
126.42
126.27
126.18
126.04
125.58
125.50
124 .44
123.66
122.47
121.74
77.42

77.00

76.58

142.83
140.79

139.87

132.47

132.44
131.75

131.54

131.50

130.49
130.04
129.15
128.16

128.12

128.04
127.57
126.82
126.63
126.42
126.27
126.18
126.04
——123.66
—122 .47
—121.74

130 125

ppm

1 Il . .

Current Data Parameters

NAME
EXPNO
PRCCNO

KD-II-188
2
1

F2 - Acquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG

SFO2
NUC2

CPDERG[2

PCPD2
PLW2

PLW1Z2
PLW13

CHANNEL f1

20240108
16.27
spect

5 mm DUL 13C-1

2gpg30
65536
cDel3
1024

4
18028.846 Hz
0.275098 Hz
1.8175317

300.0 K
2.00000000
0.03000000

1

75.4752949
13C
11.00

48.00000000 W

CHANNEL f2 ==smeoe
300.1312005

MHz
iH
waltzl6é

90.00 usec

12.00000000 W

0.21333000 W
0.10731000 W

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

200

180

160

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

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 9a
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0 ppm

32768
75.4677509 MHz
EM
1.00 Hz

1.40



62L°E
vi8‘e
0SS 9
6LS"9
OTL"9
0EL"9
8EL™9
LSL'9
65679
L86°9
TTI0°L
9€0° L
€90°L
ESCL
oL L
08Z°L
6TV L
vrv-L
697 L
SIS'L
828" L
aveL
0SS L
P95 L
LLS L
865 L
T€0°8
6E0°8
090°8
€80°8
poT"8
ZI1°8
yros
IL9°8
8sL'8
2E0’6
850°6

2
6009.615 Hz
0.091699 Ez

5,4525952 sec
1

KD-II-203

1

1

20240223

13.52

spect

S mm DUL 13C-1

zg30

65536

cDCl3

16

203
83.200 usec
6.50 usec

298.0 K

1.00000000 sec

mmemeams CHANNEL £l =sco=wes

F2 - Acquisition Parameters

Current Data Parameters

PULPROG

TD

SOLVENT

Date_
Time
INSTRUM
PROBHD
N8

D8

SWH
FIDRES3
AQ

RG

DW

DE

TE

Dl

D0

NAME
EXPNO
PROCNO

6LS'9
oTL"9
0EL"9
8EL"9
LSL"9
656°9
L86°9
T10°L
9£0° L
£€90°L
€52°L
oLz L
08Z°L
6TV L
vy L
69% " L—
SIS"L

B82S L

SPS°L

0SS°L

vosS-L

LLS"L

86G°L

TED"8

6E0°8

090°8

£80°8

voT"8

Z11°8 .
yP9° 8 —
TL9°8—"
8sL 8"

V=

/

CE0T6 ~_
850°6—

1E
12.00 usac

300.1318534 MEz
12.00000000 W

NUCl
Pl

PLW1

65536
300.1300000 MHz

ing
g P

- P

6.5

EM

0.30 Hz ~
1.00

7.0

8.0

.

1

00°€
o« \60°E

10

11

12

'H-NMR (300 MHz, CDCls) spectrum of compound 9b
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158.05
157.40

142.47

“

141.09

140.73
139.61
135.30

132.54

.

132.50

132.43
132.25

131.73

131.05
130.78
130.15
130.08
129.23
129.19
128.77
128.18
128.06
127.65
126.52
126.33
126.14
126,02
125.58
124.29
123.71
122.42
121.73
113.75
112.50
77.46

77.04

76.62

55.19

55.04

|
|

—

Current Data Parameters
NaME

EXPNO
PROCNO

KD-II-202
2

1

F2 - Acquisition Parameters

200

180

160

T T T T T T "
140 120 100 - 80 60 40

20 : ppm

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 9b
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Date_ 20240223
Time 1501
INSTRUM spect
PROBHD 5 mm DUL 13¢-1
PULPRGG 2gpg30
™ 65536
SoLvENT [EE]
Ns 1024
Ds 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AD 1.8175217 sec
RG 1280
oW 27.7323 usec
DE .50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
™0 1
MeO CHANNEL f1
SFO1 75.4752949 MHz
O OOO e 2
P1 11.00 usec
PLW1 48.00000000 W
CHANNEL £2
SFo2 300.1312005 MHz
Nuc2 1H
CPDPRG{2 waltzlé
PCPD2 50.00 usees
MeO PLHZ 12.00006000 W
9b PLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parameters
sI 32768
SF 75.4677485 Mz
WDW EM
SSB o
LB 1.00 Hz
Ge [
PC i.4c



132.54
130.15

130.08

128.18
128.06

127.66

126.53
126.33

.58

e \%

126.14
126.02
125

124.29
123.71
122 .42
121.73
113.75
112.50

Current Data Parameters
KD-TT-203
3

NAME
EXPNO
PROCNO

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
™

SOLVENT
NS

202402

15

23
21

spect
5 mm GUL 13C-1
deptspl3s
65536

cpcl3

12077

300

145, 00C0!
2.00000
0.00344
0.00002

256

4
295

000
000
828
000
1

Hz
Hz
sec

usec
uses
K

sac
sec
sec

CHANNEL f1 m==m====

75.4737
11
2600

0w
48. 00000

856
13c
.00
.00

000

Crp80comp. 4
0.500

0 Hz
8,87399

CHANNEL £2

960

300.1309599

1H

waltzl6

12
21
20

.00
.00
.00

MHz

usec
usec

W

w

MHz

usec
usec
usec

12.00000000 W
0.21333000 W

F2 - Processing parameters

s1
SF
WDW
SSB
1B
GB
PC

T
160

T
150

T
140

T
130

T T T T T T T T T T T
120 110 100 90 80 70 60 50 40 30 - 20

DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 9b
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T5.4€77485 MHz
EM

1.00 Hz

1.

40



DRAKM
KD-II-203 15 (0.567) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (13:21) 1: TOF MS ES+
100+ 567.2329 2.74e6

494990¢
MeO l
568.2362

Calcd mass [M+H]* = 567.2324
Found mass [M+H]" = 567.2329

%

569.2396
572.4896 ! 589.2145
5432313 5494883 5513287 5533 0seg pzg o o 577.5198 srosaa [/5902172
O-Lr—ry ‘Hl".|.".”}H.‘“"“.‘(.', 7-(1 ——r IL,LIL'uI]nL'f.IIlII oy li, . .I,‘—r‘la!'. 1\.1‘|(‘.,<_| i 15'585:2570‘.'!‘1..'1.“ miz
545 550 555 560 565 570 575 580 - 585 500

HRMS spectrum of compound 9b
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-

9.325
9.299
9.000
8.940
8.695
8.685
8.671
8.659
8.485
8.084
8.070
8.053
8.034
8.015
8.002
7.851
7.824
7.798
7.772
7.774
7.715
7.692
7.664
7.643
7.615
7.583
7.579
7.571
7.554.
7.543
7.527
7.390
7.366
7.339
7.259
7.205
7.182

.

I—— i

Current ata Parameters
NAME KD-II-157
{ EXENO 6
PROCNOC 1

9.325
9.299
9.000
8.940
8.695
8.685
8.671
8.659
8.485%
g.084
8.070
8.053
8.034
8.002
7.851
7.824
7.798
7.778
7.774
7.692
7.664
7.643
7.619
7.593
7.579
7.571
7.554
7.543
7.527
7.390
7.366
7.339
.259

—
1

F2 - Acquisition Parameters
Date_

Time
INSTRUM
PROBHD s
PULPROG
TD
SOLVENT
NS

)

)| &
FIDRES

) .

—7.205
™~7.182

G es , AN

RG
ow
DE
TE

Dl
9c TDO 1

=====w== CHANNEL fl == w2
SFO1 300, 1318534 MHz
i wucl i

Pl 17.00 usec
U PLW1 12.00000000 W

Fz - Processing parameters

I |
A Vi
ST 65536

9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 ‘7.6 7.4 pPpm SE 300. 1300067 Mz

wow EM
SSB 0

LB 0.30 Hz
GB 4]

PC 1.00

I RAAARSEARS | T I INARSARSALS A | T vy e MM nay T T

13 12 11 10 ] 8 7 6 5 4 3 2 1 0 ppm
™ m%Wmmé‘ﬁ
ojjojojo N[NNI
| I O D B .

'H-NMR (300 MHz, CDCls) spectrum of compound 9¢
S106
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CONMPNTONOMNTIDNNS AR NTOOHOSOSPODODO S

-—1ooq-NNr-\ommomwmomoowHoommmo-—!mwmhmmm:gg
A0 ONNNd OO ONLONOOONE -
SN MONNNNNNNNNNNNNNNNNNNNNNDDY
ATt A A A A A A A A A A A A A A A A A A A A A A

Current Data Parameters
NAME

FOMOMIONNLANAALIMNO OISO FSODOW O e KpoT-1sy
FOMMOOUMORDONHOOWMNOH®D® NOLMN D O e 7
NNNH AN OOOOOONNNNYGL MMM N o
NN NNNNNNNNNNNNNNNN NNNN N N F2 - Acquisition Parameters
S QA et gt oA Bk Sl e (i A e e S Sl Date 20221220
MANNISSSWNevz W T e

INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 645
DW 27.733 usec
DE 6.50 usec
TE 300.0 ®
o1 2.00000000 sec
pil 0.03000000 sec
DO 1
sm======= CHANNEL fl =———=—===
SFO1 75.4752949 MHz
NUC1 13¢
Pl 11.00 usec
PLWL 48.00000000 W
T T T T T T T [— L £2 e
sFo2 300.1312005 MHz
132 . 130 128 126 124 ppm 9c ooy =
CPDERG[2 waltzl6
PCPDZ 90.00 usec
. PLW2 12.00000000 W
et 28 R PLWL2 0.21333000 W
. - . PLW13 0.10731000 W
- ~r~ [Teite)
) mm ma F2 - Progessing parameters
\n o HH ST 32768
SF 75.46774B5 MH=z
WDW EM
SSB Q
18 1.00 Hz
68 o
PC 1.40
I 1 |
140 138 PpPm Lh
. ke " " - — L
1 T ’ | v I v I v I ' I ' T T T T T
200 180 160 1490 120 100 80 60 40 20 0 ppm

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 9¢c
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T Y T T
9.0 8.8 8.6 8

o bl

T
.4 8.2 8.0 7.8 7.6 7.4 7.2

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

KD-I1-189-F
4

1

F2 - Acquisition Parameters

Date_
Tima
INSTRUM
PROBHD
PULPROG
™D

20240722

15.44

spact

5 mm DUL 13C-1
zg30

65536

cpc13

16

2
6009.615 Hz
0.091699 Ez

5.4525952 sec
256

83.200 usec
6.50 usac
298.0 K
1.00000000 sec
1

cl

£1
300.1318534 MHz
1iH

12.00 usec
12.00000000 W

F2 - Processing parameters
s1 65536
SF 300.1300120 MAz
WDW EM

K

8 7 6

(= 00 Dl 1 6 bied Ll
Ol|lOo|N|F |- |N|M |
N | Moo NN N[N

'H-NMR (300 MHz, CDCls) spectrum of compound 9d

S108

0.30 Hz
1.00



)]
O oW
I~
nummm
oo

136.74
136.53
133.52

.45

_~—138.04

—137.59
136.74
136.53
135
133.52
133.01
132.76
132.67
132.23

=

130.49

TSNS

130.14

N

R\ 44

132

|

1 1 I !
130 128 126 124 ppm

Pa—— I oy ™ o hadad

T

160

T T " T " T " T " T T T
140 120 100 80 60 40 20

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 9d

S109

Current Data Parameters
NAME

EXPNO
PRCCNO

KD-IT-189-F

2
1

F2 - Acquisition Parameters

Date
Time
TINSTRUM
PROBHD
PULPROG

TD
SOLVENT
Ns

DS

SWH
FIDRES

CHANNEL {1 =

11.00
48.00000000 W

CHANNEL 2 =—= =
300.1312005 MHz

20240722
15.20
spect

P
5 mm DUL 13C-1

2gpg3d
65536
3]sl c)

1024

4
18028.846 Hz
0.275098 Hz
1.8175317 sec

27.733 usec
6.50 usec
300.0 K
2.00000000 sec
0.03000000 sec
1

75.47529419 MH=
13c

1H
waltzlé
80.00 usec

12.00000000 W

0.21333000 W
0.10731000 W

FZ2 - Processing paramaters

8T
SF
WDOW
SsB
1B
GB
PC

32768
75.46774B5 MHZ
EM

1.00 H=z

1.40



130.49
128.17

128.06

127.62
127.17

127.13
126.94
126.16

O MND N o™

CONHUAAHM 5!!"
R -
COOMON-H®™ ¢
NNNNNNHHO n i
o el e e n n

B ar——a \%

T
160

150

T
140

130

120 110 100 90 80 70 60 50 40 30 20

10

DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 9d

S110

I
0 ppm

Current Data Parameters
NAME

KD-II-189-F
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20240722
Tima 15.41
INSTRUM spact
PROBED 5 mm DUL 13C-1
PULPROG deptspl3s
™ 65536
SOLVENT €DC13
NS 256
DS
SWH 12077.295 Hz
FIDRES 0.184295 Hz
AQ 2.7131503 sec
RG 2050
DW 41.400 usec
DE 6.50 usec
TE . 0.0 K
CNST2 145.0000000
D1 2,00000000 sac
D2 0.00344828 sec
D12 0.00002000 sac
DO 1
======mm CHANNEL fl s=s=s===
SFOL 75.4737656 MHz
Nucl 13¢
Pl 11.00 usec
P13 2000.00 usec
PLWO oW
PLW1 48.00000000 W
SPNAM[S] Crp60&omp, §
SPOALS 0.500
SPOFFSS 0 Hz
SPW5 8.87399960 W
msecceae CHANNEL £2 ==s==ms==
sFo2 300.1309599 MHz .
NuC2 1E
CPDPRG[2 waltzlé
P3 12.00 usec
P4 24.00 usac
PCPD2 80,00 usac
PLW2 12.00000000 W
PLW12 0.21333000 W

F2 - Procassing paramaters

8I 32768

SF 75.4677485 MHz
WDW EM

8SB o

LB 1.00 Hz
GB o

PC 1.40
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'H-NMR (300 MHz, CDCls3) spectrum of compound 9e
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153.17
149.00
148.87

147.32

138.02
137.59
137.11

136.46

135.43
133.84
133.41
132.77

132.49

.51

L
[

o<t
o
-~
-~

132.31
130.91
129.97 -
129.89
129.36
128.86
128.32
127.82
127.70
127.22
127.15
126.47
125.82
125.68
125.06
124.84
123.62
123.43
123.26
121.82
121.38
112.66
111
77.07
76.64
59.49
56.32
56.12

O NHAAI AN A AR OVONNONINNENONMONGDWYH
HODMOHOSLIMNMARARDOMOIFPNALITDOVINDODM WO U O
mmmml“mmNNQC\QQWPFFb‘DmmmﬂmHHNHO
NLLONNMOMMNNNNNNNNNNNNNNN N e
Ll R e e R e e R e R R R R Rl h s e e I e et e g Gl i
, — ; — n

150 140 130 120 Ppm

el

[ PRRPSTIF TR TITY P T BN TRy I dﬂd“”W"‘ﬂlﬁhﬂ“Lﬂh‘duhuuhﬂ-uld&du
I 1 1 1 1 I 1 1

200

180

160

" T T
140 120 100 80 60 40 20

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 9e
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1
0 ppm

Current Data Parameters

NAME KD-II-190-I
EXPNQ 4
PROCNO 1

F2 - Acquisition Parameters
Date 20240123

Time 11.35
INSTRUM . spact
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30

TD 65536
SOLVENT CpCl3

NS 1024

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 645

DW 27.733 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
====——=== CHANNEL f] =—=——=u
SFO1 75.4752949 MHz
NUC1 1i3c

Pl 11.00 usec
PLW1 48.,00000000 W
—====== CHANNEL f2 ======
SFO2 300.1312005 MHz
NUCz 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 12.00000000 W
PLHN12 0.21333000 W
PLW13 0.10731000 W

F2 - Processing parameters
SI 32768

8SF 75.4677468 MHz
WDW EM

SSB o

LB 1.00 Hz
GB ] )

PC 1.40



HOUNOWNOFINWOMOHEHEHUNAOINHUNNWOMNAHRQNNMOCH
OUNEENOHHOOMNMEELINOOF NI NANNDNDOLW OO
r~rvYvYVOUITOOONTODDIEDFPNYLTITONANNNEAAOO DO
oo~~~ OOMOM

Current Data Parameters
NAME KD-T1-190-2
EXPRO I
PROCNO 1

F2 - Acquisition Parameters

Date 20240125
Time 18.17
INSTRUM spect
PROBHD § mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDpC13

1

2
6009.615 Hz
FIDRES 0.09169% Hz
5.4525552 sec

287

300.1318534 MHz
1iH
1Z.00 usec
12.00000000 W

- Processing parameters
65536

300.1300304 MH=
EM

0.30 Hz

1.00

T T T T T
8 7 6 5 4 3 2
|

OON|MIM WO |t v O] O |0
OICI0IO|IO|N|N|[O MO N (=21 =]
i i i M N [ M MM |0

o -

12 11 10

'H-NMR (300 MHz, CDCls3) spectrum of compound e
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149.75
149.01
148 .87

147.60

137.97
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VLT TN NS e e
¥ II do D h Ml L‘ HJ Wil ilj
| 1&6 13;4 1:I-!2 150 158 12IG 154 l Ppm
end . ®
e g
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200 180 160 140 120 100 80 60 40 20 0 ppm

BC{*H} NMR (75 MHz, CDCls) spectrum of compound e
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Current Data Parameters

NAME KD-II-190-2
EXPNO 2
PROCNO 1
F2 - RAcquisition Parameters
Date 20240125
Time 18.30
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
65536
SOLVENT €DCl3
NS 1024
Ds 4
SWH 1B02B.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175317 sec
RG 12%0
oW 27.733 usec
DE 6.50 used
TE 300.0 K
D1 2.00Q00000 sec
D11 0.03000000 sec
TDO 1

CPDERG [2
PCPD2
PLWZ
PLW12
PLW13

CHANNEL f1 ===
75.4752949
13C

11.00
48.00000000 W

CHANNEL £2 =
300.1312005 MH=z
1H
waltzlé
90.00 usec
12.00000000 W
0.21333000 W
0.10731000 W

F2 - Processing parameters

8I
SF
WDW
ssB
LB
GB
PC

32768
75.4677485 MH=z
EM
1.00 Hz

1.40



DRAKM

KD-11-190-R 39 (1.448) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1: TOF MS ES+
100~ 599.2219 3.74e4
=
OMe
Calcd mass [M+H]" = 599.2222
Found mass [M+H]* = 599.2219
!
599.5077
! 5932344 ! ! : ! !
598.3325 ! ! ! . 509.0316 __ ' ! ] !
598.541 598.9272 599.0951 !
l > 1 508.6559 599.3975 S905T19 50 hers 599.0856 600.1168
Il I / . L | r \ I L 1 ll I miz
599 600

HRMS spectrum of compound 9e’
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9.433
9.409

9.039
8.720

8.706
8.081
8.063

8.034

7.909
7.882
7.847
7.821

7.694
7.669
7.643
7.586
7.577
7.558

7.550
7.537
7.524

7.469

7.445
7.416
7.402
7.374
7.351
7.315
7.299
7.287
7.247

i —— | ——————

m o [=4] o w HOSLSOND A TONOVEENOTFHhIDON c t Data
m O (3] N O OWMODITNOANVITININMNWOYWEFHO NAME KD-1I-172
< o -~ - COoOO0OMMAOOVVWOUIINWINDDS T EXPNO 5
oo o ™ o P i ol ol FROCNO *
F2 - Acquisition Parameters
Date 20240419
Time
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG 2g30
“ TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Ez
© AQ 5.4525952 sec
RG 406
DW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
C £1
SFOl1 300.1318534 MHz
NUC1 1H
Pl 12.00 usec
PLW1 12.00000000 W
F2 - Processing paramaters
51 655.
1 v 1 I I 1 ) 8F 300.1300106 MHz
WDW EM
8.2 8.0 7.8 7.6 7.4 PpPm 588 0
LB 0.30 Hz
GB 3
PC 1.00
Laanas aan T | b T T | A T | A
12 6 5 4 3 2 1 0 ppm

'H-NMR (300 MHz, CDCls) spectrum of compound 9f

S116




141.82

138.58

137.44

136.37

135.68
135.20

133.53

132.57

132.36
131.93

130.19

AOMNMMNNHAAHOONMMONPOWOW

mmmvmrmmwmmomwwﬂwvmﬂsgg
VOOV OVOVNNINSTFOMNON .
NANNNNNNNNNNNNNNNNNNNEE-YO
HAarddrd el A A H NN

Current Data Parameters
NAME

KD-II-172
EXFNC 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240419
Time 9.19
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
™ 65536
SOLVENT cnc13
N§ 11000
. DS 4
18028.846 Hz
FIDRES 0.275098 He
a0 1.8175317 sec
RG 1030
DW 27.733 usec
DE 6.50 usec
TE 300.0 K
- Dl 2.00000000 sec
— ) D11 0.03000000 sec
DO 1
S
c £1
SFO1 75.4752949 MHz
Nucl 13c
Pl 11.00 usec
0 PLWL 48.00000000 W
cl £2
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl16
Z~g 9f PCPD2 90.00 usec
PLW2 12.00000000 W _
— PIW12 0.21333000 W
N J PLW13 0.10731000 W
F2 - Processing parameters
s1 32768
SF 75.4677473 Mz
WDW M
SSB 0
1B 1.00 Bz
GB 0
PC 1.40
1 1 I 1 Y I I T N 1 i I 1
200 180 160 140 120 100 80 60 40 20 0 ppm

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 9f
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QT8 9
ZZ8°9
FEB"9
6EB"9
08679
T66°9
L6669
SEQ'L
T90° L
89T L
SLT 'L
S8T°'L
B6T" L
0tTZ'L
wmﬂ.hJ/r

G9E° L
omm.hN_
TP L
SLS™L
B6G L
929°L
eroL
0L "L
TLE6° L
000'8
FAAR ]
vas g
PI9°8
s¥o°8
ZoL’s
62L°8
9Z6°8
£96°8

4
1
16.18
spact

E mm DUL 130-1
2g3d

20240326
65536
an bk ]

HD-IT-231-18907
F2 - Acquisiticn parameters

Current Dats Parmmeters

EXPND
BROCHO
Date

HAME

P8S "8
PTS B
cv9°8—
ZoL 8 —
6zL 8-

926 B—
£56'8—

1€

2
009,615 Hz
6.081655 HE
5.4525%52 =ac

258
83,200 usac

6.50 usac

286.0 K
1.G0000C00 mac

1

Tima
IMBTRUM
PROBHD
PULPROG
™
BOLVENT
LEY

o

SWH
FIDRES
Aq

G

el

DE

TE

Dl

TDO

300.1318534 iz

CHANMEL £1

18
1Z.00 usac

1200000000 W

BEEIE
300.1300071 MHEE
EM

F2 - Processing DATAmeters

Bt
SF
WO
ssB

0.30 Hz
o

B
@B
PC

A

e
3

'H-NMR (300 MHz, CDCls) spectrum of compound 9g
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142.64

142 .35

140.88

140.33
139.93
138.93
133.72
131.85
131.69
131.31

131.09

130.73

130.13
129.83
129.47
129.13
128.83
128.51
128.44
128.17
127.82
127.78
127.58
126.94
126.42
126.12
126.00
125.71
124.86
124.22
120.66
77.49
77.07
76.64

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 9g

S119

Sk
I I 1 I 1 5 1 I 1 ' I 1 I i
200 180 160 140 120 100 ‘80 60 40 20 0 ppm

Current Data Paramaters
HAME FDO-IT-231-15F0T
EXFNC 2
FROCNO 1
F2 - Boquisition Parameters
Date 20240328
Tima 14.52
INSTEUM
FROBHD 5 mpm DL 13C-1
EULFROG =gpg 3l
™ 65538
SOLVENT ChC13
W8 1024
DB 4
SWH 18028 .846 Hz
FIDRES 0.275098 Hz
Ag 1.8175317 sec
R3 1030
oW 27.733 usec
DE .50 usec
TE 300.0 K
Dl 2.00000000 sec
D11 0.03000000 pac
unli] i
L £l
SFO1 75 _4752949 MEz
HUC1 13c
Pl 11.00 uses
EPLW1 48.00900000 W
= CHAWNEL £2 ==

ang2 300.1312005 MHz
HUC2 e
CPDFRGIZ waltzlf

PD2 30.90 usec
FIMZ 12.00000000 W
PIW1Z 0.,21333000 W
FLIW14 0.10741000 W
F2 - Procesging parameters
51 32768
SF F5_4677463 MH=Z
WOW hric
SEB o
1E 1.00 He
GB 0
T 1.40



B8.786
8.759
8.512
8.485
8.297
8.268
8.027
g8.001
7.965
7.950
7.931
7.906
7.871

7.841
7.770
7.739
7.717
7.710
7.691
7.666
7.647
7.621
7.597
7.534
7.508
7.484

current Data Paranaters

BAME Kb=-1T-231-2
EXENC 2
| PROCHO 1
F2 - Aegquisition Paramateza
Date 240722
Pima 18.30
INETRIM spact
§ mm DUL 13C-1
PULFROG g3l
™ 55536
GOLVERT DbCcl3
Hs 15
D2 2
6009,.615 A
FIDEES 0.091699 Hz
A 5.4525952 mec
i 454
e 83.200 ugen
DE §.50 usec
TR 2¢8.0 K
ol 1.00000000 sec
-l 1
£1
arol 300,1318534 MH=z
NUCL 1H
Bl .00 neac
PLH1 12.00000000 w

0 N N FOFFANOA YA dOoOA RO H OO
28 32 283BYnRgEINRRABsaBRazs
® o ® e N e N o N N
\/ VLN TS I\
2
7
Y
I 1 I L 1 I T 5 I T ¢
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 Ppm
e e W SO e s
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
eiafale
S R Y Y B

'H-NMR (300 MHz, CDCls) spectrum of compound 10a

S120

85I
EF
WOH
435
LB
GB
PC

o

Q

T2 - FProcessing paraneters
. 45

536
300,1300065 MMz
BM

¢.30 He
1.00



138.99
137.08

134.08

133.69

133.07

132.79
132.39

MY NMOUNTOLMNADAYO

\ommu\mmwmmomor-ﬁmggg
COHONODODOODRVOWIMNG - -
MOUNNNNNANNNNNNN AW
SN eSS S -

OO FAAMSL NN ONAAYMNMNAIDAW o
A OoOOoOWVWOrFMOVOMNMAADODWVWLMOWOr-- oy
WO NNOMRITDOOMOOONONWMWOWWNON [+
MO MMM NNNANN NN NNNNNN -
™ol e e e e e e el e e e e ~
0
\\
0=y
1 1 1 I |
135 130 125 120 PFm
10a

200

18

160

1 I I ] I N 1 N 1
140 120 100 80 60 40 20

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 10a

S121

Currant DAts Faraneters
HAME

KD-I1I-231-2
EXPNO 1
FROCHC 1
¥2 - Roguisition Parameters
Date 20240732
Time ™ 19.38
INSTRUM spact
PROBHD 5 mm DOUL 13C-1
PULFRCG zgpg30
™ 65536
SOLVERT CDC13
w8 1024
na a

18028 .846 Hz
FIDREE 0.275098 Hz
Filo] 1.8175317 =mec
RG 1280
W 27.733 usec
CE & 50 usec
™= 300.0 K
ol 2.00000000 sec
D11 0.03000000 sec
™m0 1
{+ £1
SFO1 T5.4752%45 MHz
wucl 13C
Fl 11.40 usec
PIM1 48 .00000000 W
[} £2

SFO2 300.1312005 MHe
HUC2 1E
CPOPRE[2 waltzlE
PCED2 00 ugac
PINZ 12.00000000 W "
FIN12 021333000 W
FIW13l 0.10731000 W

F2 - Processing paramstera
81

8F
WDW
EEB
LB
GB
BC

32768
T5.4677464
B

1.00
1.40

MHz



=\l

132.79
130.62
129.83
129.35
128.92
128.62
128.55
128.33
128.02
126._58
125.07
123.79
122 .16
118.30

10a

Cursstit Data Parametors
HAME

EXPHO
PROCHO

KD-II-231-2
3

1

F2 - Aoguisition Paramatars
2024

Date_
Tima

INSTRUM

PROBHD

PULFROG

o722
1%.59

spact.

S men DUL 13C-1

deptaplds

65526

cDe13

256

1
12077.285 Hz
0.184285 Hz
2.7131902 sec

0

41.400 uswo
€.50 usec

0K

145.0000000
2.00000000 sac
0.00344B28 spoc
0.00002000 sas

1

memswwss CHANNEL f] s

BFUL
WUS1
PL
P13
PLWO
PLWL

SPNAM[5]
GPOALS
BPOFFSS 0 Hz
SPWS

———

EBFO2
HUC2

CPDFRG[2
P3

PL
PCPD2
PLW2
PLW1Z

T5.4737856 MEz
13c
11.00 umsa
2000.00 udea
[
48, 00000000 W
crp&0comp . 4
0,500

A.87399960 W
HANNEL £2 :
300.1309593 MHz

17

waltzlb
12,00 usac
24.00 umsec
§0.00 usmea

12.00000000 W
021333000 W

F2 - Processing parametera

e
160

T aasd| T T T
150 140 130 120 110 100

=14}

80 70

bl L T T T T

60 50 40 30 20

10 0 ppm

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

S122

3TER
T5. 4677469 MHz
BM
1]
1.00 Hz
Q
1.40



DRAKM
KD-11-231-2 46 (1.705) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (8:52)

1: TOF MS ES+
100} 367.0792 2.41e7
360.3242
BE_
Calcd mass [M+H]* = 367.0793
Found mass [M+H]" = 367.0792 .
368.0820
361.3274
369.0794
366.3731
! ! 371.0994 376.2984
. 355.0697 5 : ) 383.3157
343.2943 350.1080 35%?211 | o 358.3077 I/36 3310 | 1 l F3721006 ??73007 581.0730
Obp L L S e S B s e e e e e Ry LRV PR B A s e s T S, O il miz
344 346 348 350 352 354 358 358» 360 362 364 366 368 370 372 374 376 378 380 382

HRMS spectrum of compound 10a

S123
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IH-NMR (300 MHz,

CDCls) spectrum of compound 10b

S124

[ t Data

NAME KD-II-2B5
EXPNC 5
PROCNO 1

E2 - Acquisition Parameters
Date_ 20240810

Time

INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zg30

D 65536
SOLVENT C€DpCl3

NS 16

DS 2

SWH 6009,615 Hz
FIDRES 0.091699 Hz
aAQ 5.4525552 sec
RG 287

DR B83.200 usec
DE 6.50 usec
T® 298.0 K
D1 1.00000000 sec
D0 1
======== CHANNEL {1l ========
SFO1 300.1318534 MHz
NUC1 - 1H

Pl 12.00 usec
PLW1 12.00000000 W

F2 - Processing parameters
ST 65536

SF 300.1300062 MHz
WDW EM

5SB 1]

LB 0.30 B2
GB 0

FC 1.00



Currant Dats Parametars
HAME

KD-IXI-285
EXPNO 3
PROCNG 1
F2 - Aoquisition Parameters
. Date_ 20240812
Tima 14.30
INSTROM spact
FROBED 5 mm DUL 13C-1
FULPROG »gpg3c
65536
SOLVENT cpcll
WS 1024
DS 4
18029.846 Hz
FIDRES 0.275098 Hz
AD 1.8175317 sec
RG 1030
o 27.733 usac
DE 6.50 usac
T 300.0 K
o1 2.00000000 sec
D1l ©.03000000 sec
DO 1
£1
SFOL 75.4752949 Mz
BUCL 13
Pl 11.60 usec
PLW1 48.00000000 ®W
£2
802 300.1312005 ME=z
wUCZ 18
CPDPRG[2 waltel6
PCPD2 80.00 usac
PIN2 12.006000000 W
PIM12 0.21333000 W
PIWL3 0.10731000 W

OEHMOUrELOOOONTMNEHOMIN®
HOOIYTNOOHOANONNM I~ oM M -}
I R R R T~ N - R - ] o~
MO NN-=SHAODOFDOUMNO + e . .
NN MEONNNNNNNNNNN Y - w
M A A A Al A W T [}
(-] HOWOUCSTOAMANT OO m (-}
lal MOLNOOHONL I M Lol o o]
«© FOOMNNEHIRADOSOD MmN o
m MONMMMNONNNNNNNN NN N
2
0:3
H 1 I I ¥ I ¥ I I ) 10b
138 136 134 132 130 128 126 124 122 FPFPM
I I 1 1 . I 1 t 1 I I I
200 180 160 140 120 100 80 60 40 20 0 ppm

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 10b

S125

T2 - Processing parameters
81 32768

8F
WOW
888
LB
GB
PC

0
a

75.46T7479
EM

1.00

1.40



9.518
9.492
9.050
9.022
8.851
8.843
8.828
8.816
§.533
r8.503

9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 Ppm
e
T T | I | | ! ¥ i R (i Iy R I e
i3 12 11 7 6 5 4 3 2 1

wN[e(m(o hmwmwha :
ololelolelelo|miole
Y ] ] Y N 0 |ri [ -

1H-NMR (300 MHz, CDCls) spectrum of compound 9i

S126

Current Data Parameters

NAME KD~1I-223
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240312
Time 18.35
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG 230

™ 65536
SOLVENT <Dhel3

Ns 16

Ds 2
SWH 6009.615 Hz
FIDRES 0.091699 Hz
AQ 5.4525952 sec
RG * 03

oW 83.200 usec
DE 6.50 usec
TE 298.0 K
D1 1. 00000000 sec
TDO

======== CHANNEL fl ==w=m===

SFO1 300.1318534 MH=z
NUC1l 1H

Pl 12.00 usec
PLWl 12.00000000 W
F2 - Processing parameters
ST 65536

SE 300.1300000 MHz
WD EM

SSB a

LB 0.30 Hz ~
GB o

PC 1.00

QL)
aves
=1




141.20
137.92
137.70
137.08
136.43
135.50
133.61
132.79

130.53
130.27
129.92
129.37
129.20
128.77
128.21
128.14
128.10
127.99
127.92
127.88
127.68
127.50
127.45
127.31
127.14
126.21
125.96
125.35
123.95
123.63
123.46
120.81
77.48

77.06

76.63

| A f
1 1 1 O
135 130 125 Ppm ‘O
)
| ) .
I 1 v 1 M T M T T T M T |
160 140 120 100 - 80 60 40 20

BC{'H} NMR (75 MHz, CDCls) spectrum of compound 9i

S127

Current Data Parametars
NAME

KD-1I-223
EXPNO 2
PROCNO 1
F2 - Acoquisition Parameters
Date 20240312
Time 17.27
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
ki) 65536
SOLVENT CDCL3
NS 1024
DE. 4
SWH 18028.846 Bz
FIDRES 0.275098 Bz
AD 1.8175317 sec
RG 645
“DW 27.733 usac
DE 6.50 usec
TE 300.0 K
Dl 2,00000000 sec
D1l 0.03000000 sac
TDO 1

CHANNEL £1
SFO1 75.4752949 MHZ
NUC1 13c
P1 11.00 usac
PLW1 48.00000000 W
CHANNEL £2

8FO2 300.1312005 MHZ
NUc2 1H
CPDPRG[2 waltzl6
PCPD2 90,00 usec
PLW2 12.00000000 W
PLW12 0.21333000 W
PLW13 0.10731000 W

F2 - Procassing paramaters
s1 3:

8F
WDW
SEB
LB
GB
rc

2768
75.4677485 MHz
EM

o

1.00 Hz
0

1.40



DRAKM

KD-11-223 37 (1.375) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (9:49) 1: TOF MS ES+
100 _ 479.1803 6.8%

L0
30000

480.1833 ‘ 9i

Caled mass [M+H]*" = 479.1800
Found mass [M+H]" = 479.1803

o,
%

467.4008
' .
] ! 481.1870
463.1511 468.4048 ! ! 495.4411
4691376 4743255 4771638 476 1714 488.3299 495.266
PM 1478 0 472.2950 4821897 483.3638 450 110 490.3221 1 3233 494, 17
0 M L \!I m ikl m : ” P b1 o u||l wiln .J ,i " [} (1 A »l; gl L 111 ‘Jx ru im . ?u‘ s | .|I| aiii

466 468 470 472 474 - 476 478 480 482 484 486 - 488 490 I 492 4

HRMS spectrum of compound 9i

S128



CONwT O P EHANANNOMGMOOAMMOOOON N0 WONMDDWLW
oOr~OM™~®Ww WNNNOTONOWLS AN ORNODTHOD ™ WO
<L MO~ MO MNMOONNHTDODL-WVWOVDOINIOMANNNAAOD
AN O D @®

—9.400
—~-9.370

-1.597

Current Data Parameters

NAME
EXPNC
PROCNGO

KD-II-219
4

1

F2 - Acguisition Parameters

Date
Time
INSTROM
PROBHD
PULPROG

|y l A

T T T T T -
12 11 10 9 8 7 6 5 4 3 2

-

ClIOINM [P IO | [ =]
CI0ICICI0O|-H|IN|HIM|O o
i e e [ [N [N U e [ ) o

'H-NMR (300 MHz, CDCls) spectrum of compound 9j

S129

0 ppm

20240306
17.37
spect

5 mm DUL 13C-1
zg30

65536

¢DCi3

16

2

6009.615
0.091699
5.4525952

228

£3.200
6.50

298.0
1.00000000
1

CHANNEL £] ====
300.1318534
18

Hz
sec

usec
usec

sec

MHz

12.00 usec
12.00000000 W

F2 - Processing parameters

65536
300.1300000 MHz
EM

0.30 Hz o

1.

[y
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Current Data Parameters
NAME KD-TI-219
EXPRO 2
PROCNO 1

F2 - Acquisition Parameters

Dats 20240306
Time 16.11
TNSTRUM spect
PROEHD 5 mm DUL 13C-1
PULPROG 2g9pg30
TD 65536
SOLVENT ¢pcl3
NS 1024
DS 4
SWH 18028.846 Hz
FIDRES ©0.275088 Hz
AQ 1.8175317 sec
RG 1290
DW - 27.733 usec
DE 6.50 usec
TE 300.8 K
Di 2.00000000 sac
D1l 0.03000000 sec
TDO 1
=== CHANNEL f1 ===
SFO1 75.4752949
NUC1 13¢
Pl 11.00 usec
PLWL 48.00000000 W
= CHANNEL f2 ===
300.1312005 MHz
1H
CPDPRG[2 waltzlé
90.00 usec

12.00000000 w
0.21333000 W
©¢.10731000 W

F2 - Processing parameters

8T 32768

8F 75.4677485 MHz
WDW EM
SSB a

1B 1.00 Hz
GB o

PC 1.40

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

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 9j
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Current Data Parameters
NAME

KD-II-219
EXPNO 3
PROCNC 1
F2 - Acguisition Parameters
Date 20240306
Time 17.35
INSTRUM spact
~ PROBHD b mm DUL 13C-1
PULPROG deptsp135
OMe D 65536
SOLVENT cDC13
NS 256
DS 4
SWH 12077.295 Hz
FIDRES 0.184285 Hz
a0 2.7131903 sec
RG 2050
oW 41.408 usec
DE 6.50 usec
TE : 300.0 K
CNsTZ 1450606000
D1 2.00000000 sec
o2 0.00344828 sec
D12 0.00002000 sec
D3 1
CHANNEL £1
s 75.4737
NUCL 13c
Pl 11.00 usec
P13 2000.00 usec
OMe FLWO oW
PLWL 4800000000 W
SPMAM([5] Crp60comp. 4
SPOALS 0.500
SPCFFSS 0 Hz
SPHS. 8.87399960 W

== CHANNEL £2 =
300.1309995 izt

nuc2

CPDPRG(2 wal tzIS
23 12.00 usac
pa 24.00 usec
PCPD2 90.00 usac
PLW2 12.00000000 W
PLW12 0.21323000 W
F2 - Processing parameters
E3 276

. SF 75. 4577495 MHz
WDW
SSB 0
1B 1.00 Hz
GB <
B 1.40

f T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 - 60 50 40 30 20 10 0 ppm

DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 9j
S131




9. 1H, 3C {*H}, DEPT 135 (selected) NMR & HRMS (selected) spectra of phenanthrene fused carbazoles
12a-h

S132
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'H-NMR (300 MHz, CDCls) spectrum of compound 12a

S133

Current Data Parameters
HAME

¥D-II-23%
EXENO 4
PROCHC 1
¥F2 - Roquisition Parameters
Date_ 20240412
Time 17.52
INSTRIN spect
PROBED 5 mm DUL 130-1
FULFPROG =zg30
D 65536
BOLVENT cDClld
NE2 16
Ds 2
SWH 6008 615 Hz
FIDRES ' 0.00160% Hz
A 5.4525952 sac
RG 256
oW B3.200 usec
TE B £.50 usac
TE 298.0 K
Dl 1.00000000 seo
DO 1
SFOL 300.1318534 MEz
NUCL 1H :
Pl 12.00 usec
PLW1 12.00000000 W
F2 = Processing paramsters
BL 65536
8F 300.1300158 vEH=
WD EM
S3B O
LB 0.30 Hz
GB o
B 1.00



142.92
142.25
140,77 -
140.56

139.89

139.73

138.44
137.72

133.91

131,70

131.59
131.49
130.73
130.61
130.44
130.12
129.14
128.36
128.23
128.08
127.64
126.99
126.87
126.76
126.56
126.39
125.65
125.46
124.45
123.92
123.80
120.55
115.47
114.83
108.89
77.48

77.06

76.64

200

180

T T T T T T T T
160 140 120 100 - B0 60 40 - 20

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 12a

S134

Current Date Paremeters
HAME

KD-II-238
EXPNO 2
PROCNO 1
F2 = Acquisition Parameters
Date 20240412
Tima 17.30
INSTRUM spect
PROUBHD 5 mm DUL 13C-1
PULFROG 2gpg30
o G5536
SOLVENT cocil3
na 1024
hul:] 4
SWH 1B8028.84€ Hz
FIDRES 0.275028 He
A . 1.8175317 szec
RiG 1030
oW 27,733 uaea
DE ' 6.50 usec
TE 200.0 E
jax § 2.0000D000 sec
i1l .03000000 sec
TDO 1
ammoo=ss CHANMEL f1
SF0L1 F5.4752949 MAz
HUCL 13C
Pl 11.00 usac
PLM1 46.00000000 W

c L £2

SF02 300.1312005 MEe
HC2 1E
CPDPRG[2 waltzlé
PCPDZ 50.00 usec
FLWZ 12.00000000 W
PLW1Z 0.21333009 W
PLW13 0.10731000 W
F2 - Processing parameters
81 32768
SF T5.4677472 MHz
WDH B
558 [¥)
1B 1.00 Bz
GB [#]
ol 1.40

0 ppm
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'H-NMR (300 MHz, CDCls) spectrum of compound 12b

S135

Currant Data Farameters
HAMHE

KD-II-243
EXPHO 4
FROCHO 1
F2 - Aoguisition Parametezs
Date 20240430
Time 20.36
INS TRUM spact
PROBHD 5 ma DUL 13C-1
FULPROG =39
™ 65536
EQLVENT eneld
N3 i
DE 2
=100 5005.615 Hx
FIDEES 0.091635 Hx
AT 5.4525052 sec
RrRG 287
oW B3.200 umac
nE 6.50 usea
TE 258 .0 K
D1 1.00000000 sec
DO 1
——————— CHANNEL £1 e
SFOL . 300.1318534 MH=
MUCL 1H
1 12.00 usec
PLW1 12.00000000 W

F2 - Progessing paranaters
a1 65536

&F 300. 13002235 MHAx
W EM
asEe o

s 0.30 Hz
(]

PC 3. Q0




158.20
158.02
143,09

|
|

140.61

140.13

139.74
139.47
138.92

138.31

137.68

DANC AN IOMNMAMNOILIIOIO PO OO OO

VOMUBLIANTEFANOMAOVD NI NN FD cru)o\: g g ﬁ -
* & a4 & Ta s 4 s+ s w-r e e = » F s ® B " #2 % % 2 o= o ow ™
MO A OO VOV OVVYNLILTMNONSIOMDY o« o+ o«
MOMAOMONANNNNNNNNNNNNNN A A SO~ O Wn
Il e R R ] Rl 2 T

Current Jata Paranetors
KD-I[=-243

' 2.00000500
il 0.03000C00
1

£ s ——
S1312905 MHz
HC2 1H
CEDFRG 2 waltzlh
PCED2 30,00 usec
PLWZ 12.00000200 W
PLW1Z 0.21333200 w
PLW12 0.10732000 W

F2 - Processing parancter
SI 27

WL B
558 o
. LE 100 ¥z

[3:] i}
pC .40

R 75 ittt ik At By

I 1 v I 1 I 1 1 L] 1 b I

200 180 160 140 120 100 80 60 40 20 PPm

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 12b
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133,90
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131.49
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131.17

129.12
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128,08
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DEPT-135 (75 MHz, CDCl3) NMR spectrum of compound 12b

S137

Current Data Parametsrs
NAME

ED-Tr-243
BXPNO 13
PROCHO 1

F2 - Acquiaition Parametars

Date 20200503
Time A
INS TRIM .gm
FROEHD 5 mm DUL 13g-1
PULFROG deptaplis
™ 65536
BOLVENT cDCl3
NB 1500
s 4
awun 12077.255 Hz
FIDRES @.1840285 Hz
AQ 2.7131803 awa
RG 2050
b 41.400 vses
oE &, 50 uaec
TE A06.0 K
CNSTZ 145_000000G
a1 2.00000000 sac
52 0.00344828 sea
D1z 0.00002000 sec
™d 1

Cl £l
arFoL TE_ATITRES MHz
NUC) 13C
F1 11.00 uaea
F13 2000, 00 naec
STHO ow
PLWI 48,00000000 w
SENAM[5] CrpShoons .4
SPOALS 0.500

SPOFFS5 0 Hz
SEWS 8. 97205960 W

- CHANMEL 2

8Fo2 300, 1308589 Mz
WUCz2 i\ -
CPDERG([2 walbzl6

3 12.00 usac
ra 24.00 usec
PCFDZ 90.00 ussc
PLWZ 12.00000000 w
PLHLZ 0.21333000 W

F2 = Frooessing nranﬁts:s
4 22760

27
s TE5.AETTLBE MOz
wow EM
58 u
1B 1.00 "z
aB 4]
Ea s 1.4B



DRAKM
KD-11-243 16 (0.604) AM2 (Ar,20000.0,556.28,0.00,LS 10); Cm (12:19) 1: TOF MS ES+
100+ 46.2365 1.21e6
1 747.2397
B
OMe
Calcd mass [M+H]* = 746.2365
Found mass [M+H]" = 746.2365
748.2405
768.2185
74D GTGU
wese | 7416757 7492416 769.2214
726.3986 7688913\ [ 775 2037
7.4019 733, 5724?355161 742 ”35 786.1316 05 1904 761.6010 764.6752 r
G:\||?250a977.||1(|hi|< “ nJ.|| ] Lul L\I ;IN NI P B Hlm \l] MJ | D P I L 1 JE .\_.I L mh
T 1 I L L £ A B A M A A S I RO S S N Z

?22 724 726 728 730 732 7Z|34

?36 ?33 ?40 ?42 ?44 745 748 750 752 754 756 758 760 Te2 7B4 766 768 770

HRMS spectrum of compound 12b
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Current Data Parameters
HAME

ED-II-233
EXPNO 4
PROCHOD 1
F2 - Acquisitien Parameters
Date, 20240401
Time 16.16
IHSTROM spact
PROBHD 5 mm DIFL 13C-1
PUOLPROG zg3l
™ GEG3E
BOLVENT CDCl3
W 16
=) 4
e 6009615 Hr
FIDFER 0,091699 Hz
BO E,4525052 =zac
RS 256
oW 23,200 usac
DE 6.50 usac
TE - 280,90 K
a1 1.00000000 sec
puslr) 1

CHANNEL £1

:1308 300.13168534 MHEz
WOCL 1H
F1 12.00 usaec
FLH1 1200000000 W

F2 - Processing paramaters
s1 63536

3F 300. 13000%3 MHz
] EM
338 o

LB 0,20 Hz
[z o

BC 1.00

9.6 9.4 9.2 9.0 8.8 8.6
|
...I...----.;I.......-.l.-..---.-l.---..- L] B T T L | YT ) BE2 T T T | B o] L0 Bl
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
QN [OOMND (v [O\W0 = [N O
QOO v = O [0 [0 DN vt |9 [
m‘ijj:r:.-idéddd.-i'

'H-NMR (300 MHz, CDCls) spectrum of compound 12¢
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13C{*H} NMR (75 MHz, CDCls) spectrum of compound 12¢
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Current Dats Parameters
NAME

FD-I1-233
EXPNO 2
PROCNO 1
F2 = Acquisition Parameters
Date 20240401
Time 14.52
TMSTEIM spect.
PROBHD S mm DOL 13C-1
PULPROG zgpg30
TD E5536
S0LVENT cncli3
HE 1024
Ds 4
awH 18028 .846 Hx
FIDRES R 0.2750%8 Hz
AQ 1.8175317 sac
REG 1150
oW 27.733 usec
DE E.50 usea
TE 200.0 K
ol 2.00000000 sec
D1l 0.03000000 sac
DO 1
sm=——==== CHANMMEL f1 ==
SFOL 75,4752549 MHEz
HOCL 13C
Fl 11.00 usec
PLW1 48.00000000 W
===———— CHANNEL f2 ——
P02 300,13120058 MHEz,
HuC2 1H
CPDPRE[2 waltzlf
FCED2Z .00 usec
PLW2 12.00000000 W
FLW12 0.21333000 W
PLW13 0.10731000 W
F2 - Processing parametars
sr 32768
5F 75.4677467 Miz
WOW Ei
S8B a
LB 1.00 H=
GB Q

BC 1.40
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DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 12c
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Current Data Faranaters
HAME

KD-11-233
EXPHO 3
FROCHMO 1
F2 - Rogquigition Parameters
Data_ 20240401
Time 16.13
INETRUM spact
FROBHD S mm DOL 13C-1
FULFROG deptsplis
Lwr) BES36
SOLVENT CDCL3
NE 256
ng 4
5WH 12077 .295 Hz
FIDRES 0.184285 Bz
AQ % 2.7131503 asa
RG
W 41.400 usac
oE 6.50 usec
TE 0.0 K
CHSTZ 145.0000000
o1 2.00000000 sec
D2 0.00344828 sea
D12 0.00002000 sec
e i
S CHANWEL £1 —
BrOLl 75.4737856 MHE
NGC1 13¢ 2
Pl 11.00 useo
P13 2000.00 usec
PLWO oW
PLWL 48, 00000000 W
EFHAMIS] Crp&lcemp. 4
SPOALS 0.500
SPOFFES 0 Hz
SPWE B.87359960 W

Cl 3

SFo2 300.130959% MAz
WUC2 1H
CPDPRG [2 waltzle
B3 12.00 usec
Pd 24.00 vsec
FCED2 S0.00 usec
PLWD 12.00000000 W
FLW1Z 0.21333000 W

F2 - Procassing parameters

sI 32768

ar T5_46TTARS
WOW EH
S5B o
1B 1.00
GE o
BC 1.40

Mz

Hz
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'H-NMR (300 MHz, CDCls3) spectrum of compound 12d
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Current Data Parameters
HAME

EXFHO
PROCNC

KD-II-232
5
1

F2 - Roquisition Paramatars

Date_
Time

20240328
15.31

INSTRUM spect
FROBHD 5 mm DUL 13C-1
PULPROG =g 30
Th 65536
SOLVENT coell
Ng 16
DS 2z
SWH 6005, 615 Hz
FIDRES 0.091659 Hz
AQ ; 5.4525552 sec
RG 408
oW 83.200 usec
DE 6. 60 usec
TR 256.0 X
ol 1.00000000 sec
™0 1

£l -
SFO1 300.1318534 MEx
HUC1 im
Pl 12,00 uswe
BLH1 12.00000000 W !

F2 - Procssming paramsters .

65536
300.1300078
M

bz

568 \

LB 0.30 Az

GB

BC 1.00
OMe




OMe

T
200

180

T T ' T T ’ T T 2 T
140 120 100 T B0 60 40 20

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 12d
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Current Data Parametecs
HAME

ED-I1-232
EXFHO 6
FROCHO 1
F? = Arquisition Parameters
Date 20240329
Time
INSTRUM spent
FROBHD S mm DOUL 13C-1
FULFROG zgpygdl
T 65536
SOLVENT [ ]
KRS 10000
e 4
SWH 18028 _ 8456 Hz
FIDRES 0.275058 Hz
G 1,8175317 aaen
RG 1150
oW 27.733 useo
DE 6.50 usec
TR anod.o X
DL 2. 00000000 szec
| =i i 0.02000000 sec
™0 1
———wmma CHANNEL fl wessse=
SRl 75.4752949 MHz
MUCl 13c
Pl 11.90 usec
FLW1 4800000000 W
mesanens CHAHNEL £2 smw=—s=—
BRORZ 300,1312005 MHE
NOC2 15
CERERA[Z waltzlé
PCPL2 90.00 usac
PLWZ 12.00000000 W
FIW12 0.21333000 W
FLM13 0.10731000 W

F2 - Processing PACAnetars

75 .4577455 MH=
EM

1.00 HEe

1.40



9.446
9.422
9.161
9.008
8.636
8.340
8.312
8.164
8.146
8.052
8.028
7.904
7.876
7.849
7.825
7.803
7.694
7.668
7.642
7.615
7.598
7.583
7.565
7.531
7.505
7.479
7.434
7.409
7.383
7.313
7.291
7.265
7.245

l
|

N b [ w0 ON!‘WN&"WQMM@QN“I‘)@«)M‘I-‘“)Q‘VOM
< N o o ™ PTEHOFPODNOFRLSTNONANVI ANRDOMO~ MO ®
< < L] o w mm-—laoomwwmmwwwwmmmmm,vvcm
CK? N < ] © U B B O ol ol ol ol o o ol o B ol S S S S S S S

T— T T T | B T T T T T T

9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 Ppm
=7 T T T T T T e
12 11 5 4 3 2 1 0 ppm

H-NMR (300 MHz, CDCls3) spectrum of compound 12e
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Current Data Paramaters
NAME

KD-II-235
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240401
Tine 21.34
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
™ 65536
SOLVENT coel3
NS 16
DS 2
SWH 6009.615 Hz
FIDRES 0.091699 Hx
AQ 5.4525952 seo
RG 362
bW 83.200 usec
DE 6.50 usac
TE 298.0 X
D1 1.00000000 sec
™0 1
mmmm—— L £] s
8F01 300.1318534 MEz
NUC1 pb: )
Pl 12.00 usec
PLWl 12.00000000 W

F2 - Processing parameters
s1 65536

sr

300,1300112 MH=z
EM

woW

ssB 0

-] 0.30 He
GB 0

PC 1.00
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Current Dats Parameters
HAME ED-II-235
BXPNO 5
FROCNO 1
F2 - Acquisition Parameters
Date 20240402
Tima 9.53
INSTRUM speat
FROBHD 5 mm DUL 13¢-1
FULFROG zapg 3]
™ 65536
BOLVENT €DC13
Hs 10000
i s I
SWH 18028. 846 Hz
FIDRES 0.275098 He
R K 1.8175317 aeo
RG
oW 27.733 usec
DE 6.50 usec
TE 300.0 K
b1 2.00000000 sec
D1l 0.03000000 asc
™0 1
£1
SFOL T5.47525949 MHz
Aucy 13c
1 11.00 usec
PLWL 48.00000000 W -
mwmmmmmn CHANNEL £2
aroz 300.1312005 MHA:
WOC2 1iH
CEDERG[2 waltelé ~
FCPD2 50.00 usec
PLWZ 1200000000 W
FLWL2 0.21333000 W
PIWLZ 0.10731000 W
¥2 - Processin Tametars
Grease 5 o P e
ar 75.4677474 HHz
WO EM
SSB [ :
3 B 1.00 82
GB ]
BC 1.490

ol

T T
200 180 1€0 140 120 100 80 60 40 20 "0 ppm

BC{*H} NMR (75 MHz, CDCls3) spectrum of compound 12¢
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F2 - Processing paramaters

65536
300.1300094 MHz

81
SF

EM
0.30 Bz

WDW
S8B
LB
GB

ppm

7.4 7.2

7.6
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'H-NMR (300 MHz, CDCls) spectrum of compound 12f
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140.90
138.70
138.61

138.058

137.85
137.59
137.50

136.28

136.14
133.89
132.71

130.98

130.94

130.43
129.94
129.43
129.13
125.08
128.94
128.58
128.21
128.15
128.08
127.70
127.51
127.36
127.22
126.57
125.43
124.44
123.91
123.73
123.59
123.54
120.43
115.56
114.36
109.57
77.48
77.05
76.63

Current Data Parameters

HAME KD~-1I-238

EXPHO 2

EFROCHO 1

F2 ~ Acquisition Parameteras
t. 20240409

Time 11.34

THETRUM apect

FROBHD 5 mm DUL 13C-1

FULPROG =gpg30

T 65536

SOLVENT CcDCl3

N8 1024

e 4

WH 18028.846 Hx

FIDRES 0.275098 Hz

rQ 1.8175317 =ac

RG 1150

oW 27.733 usac

DE 6.50 usec

TR a00.0 K

ol 2.00000000 sec

Dil 0.03000000 zec

TDO 1

s=emre=mn CHAMREL £l =———====

SFol 75.4752949 MHEz

NUC1 13c

1 11.00 usac

PLML 4E.00000000 W

———— CEANNEL 2 s

8F02 300.1312005 MH=z

HUcz2 1B

CPDPRG [2 waltzlé

FCFD2 90.00 usec

PLW2 12.00000000 W

PLW12Z 0.21333000 W

PIW13 0.10731000 W

F2 - Procassing paramaters

85I 3z27€8

sF 75.4677476 MAx

WDOW EM

83B o E

LB 1.00 Hz

GB 0

n 1.40

220

1
200

I
180

1 T T T T ; T ; T T
160 140 120 100 - 80 60 40 20

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 12f

S147

O  ppm



£€6°€
110°¥
§50°L
T90°L
260°L
90T L
YET L
VST L
18T L
00Z°L
S02°L
8zZ°L
152°L
962" L
TZE'L
9¥E "L
¥SE' L
08BE "L
TV L
9Zp 'L
vy L
ZSV'L
997 L
LLY "L
16%°L
659°L
889 °L
969°L
LZL L
BELL
E9L"L
6v8°L
9E6° L
L66°L
120°8
0LZ 8
L6Z°8
£IV°8
858
z95°8
LZ8°8
VLT 6

Currant Data Paremeters

KD-I1-236-1
5

1

20240411

14 .55

spect

PROCNO
F2 - Acquisition Paramaters

HAME
EXPNO

18T L
962°L
1ZE"L
aveE"L
¥SE'L
08E"L
TIF'L
9ZvL
orr L
ZSv L
99v L
LLY L
T6¥% L
659°L
889° L
969°L
LeL'L
BEL'L
€9L°L
678’ L
9E6°L
L66 L
T20°8
oLZ "8
L6z 8
€TV 8
BESG B~
Z95°8

NS = SNy

N

LZ8°8—

LT 6~
€026

6LE "6 —

1

2z8
E3.200 usec
.50 naec

€009, 615 Hz

0.091699 B=
5._4525952 sec

29%8.0 K
1.0040000C =zec

1H
12.00 usac
12.00000000 W

300.1318534 MHz
65535

300.1300245 Az
EN

0.30 Ez

FZ - Processing parameters

mmm=—== CHANHEL f1 mm=———

EFO1
wucl
Pl
PLML
AL
EF
WOW
835B
LB
CB
e

S148

'H-NMR (300 MHz, CDCls) spectrum of compound 12g
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159.57
159.53
139.64

138.61

138.01

137.58

136.88
136.50

135.34

133.85%

13331

132.68
132.55
131.44

130.73
130.5¢
130.0€¢
129.91
129.05
128 .82
128.75
128.44
128.00
127.66
127.22
127.14
127.07
126.55
126.34
124.39
123.91
123.5¢
123.41
123.04
120.40C
115.51
114.29
113.00
108.57
106.7€
77.47

77.05

76.62

55,63

55.50

T
160

T T T :
140 120 100 80 60 40 20

BC{*H} NMR (75 MHz, CDCls) spectrum of compound 12g

S149

0 ppm

Current Data Paramaters

HAME KD II 235 1
EXIPNO 3
PROCHNC 1

F2 - Baguisiticn Parameters
Dale 20240411

Tome 13,35
IASTRUM spact
PROBHD 5 mm OUL 13C-1
PULPRCG zgng30

I 63536
BOLVENT [als o8 &}

H3 1024

pg 4

SWH 1B028.B46 Hz
FIDRES Q.273098 Ez
AD ° 1.8175317 sec
RS 1030

=) 27.733 ueao
DE B.50 usec
TE 200.0 K

DL 2.90003000 sec
D1l 0.03003000 sac
™o 1

SFO1 T5.475294% MHz
NUIC1 13C

FL 11.00 usec

PLWl 48.00000000 W

— CTANNRL. 7 ——————
SrQ2 300.1312005 MB2_
HpCE i
CFDPRG[2 waltzlé
FCED2 20.00 usec
=i ] 12.00003000 W
PLW12 0.21333000 W
PLWl3 0.10731000 W

F2 - Procaessing parametscs
3 4 32768

5 75.4677485 MAz
WOwW EM

S5B o

13 1.00 Bz
an a

BC 1.40
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DEPT-135 (75 MHz, CDCl3z) NMR spectrum of compound 12g

S150

I
0 ppm

Currant Data Parameters

WAME KO=1T-236-1
EXFHO 4
PROCHO 1
P2 - Acguigition Parameaters
Data_ 20240411
Tima -
IHSTRUK spect
PROBHD 5§ mm DUL 13C=1
PULFROG deptaplis
™ 65536
SOLVENT €ocll
NE 256
] 4
SWH 12077.295 Hz
FIDRES 0.184285 Hz
2.7131503 mec
RG 2050
oW 41.400 usec
DE 6.50 usoe
] 300.0 K
CNST2 145.0000000
ol 2.00000000 sec
n2 0.00344828 swc
D12 0.00002000 sec
o0 1
mnmeamee CEANNEL £1 ss—
SFOL1 75.4737856 MEs
wocl 13c
1 11,00 uses
P13 2000.00 vsec
FLH) oW
PLAL 48.00000000 W
SPNAM[5] crp60comp .4
9.500
EPOFTSS 0 He
SPW5 B.87399960 W~
c £2
Sro2 300.1309549 MHx
Nge2 iH
CPDPRG (2 waltz16
] 12.00 usec
B4 24,00 unaa
PCPD2 90.00 usac
PLW2 12.00000000 W
PLWLZ 0.21333000 W

FZ - Frocessing paramsters
81 2768

SF 75.4677485 MEz
WoW EM
888 o

LB 1.00 Hz
GB o

P 1.40
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Current Data Parameters
HAME

'H-NMR (300 MHz, CDCls) spectrum of compound 12h
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FD-TTI-240
EXFRO 1
FROCHO 1
F2 - Acquisition Parameters
Date 20240422
Time 17.11
INSTRUM
PROBHD 5 mma DUL 13C-1
PULPROG zg30
™ 65536
SOLVENT ocl3
wE 16
Ds 2
SWH €009.515 Hx
FIDRES 0.091699 Hz

5.4525052 sac
RG 32z
oW 83.200 useg
e 6.50 usec
TE 298.0 K
Di 1.00000000. sec
Do 1

f1

SFOl 300.1318538 Mg
HUC1 1H
PL 12.00 usac
PLH1 12.00000000 W

F2 - Processing parametara

8I
BF
WoW
888
LB
GB
PC

65536
300.1300066 Mz
EM

0.30 Hz
1.00



141.62

139.89

138.60

137.80

137.5%
137.25
136.40

135.71

135.14

133.91

133.10
132.49
130.21
129.86
129.56
129.11
128.79
128.27
127.95
127.77
127.70
127.59
127.47
127.22
127.08
126.79
126.63
126.40
126.24
126.11
125,58
124.74 -
124.44
124.38
124.02
122.92
120.61
115.63
114.94

110.00

77.48

77.06

T76.64

Current Data Parameters
HAME

KD-II-240
EXPHO 3
PROCNO 1
F2 - hequisition Darametare
Date 20240430
T i 10.02
IHSTRUM spect
FPROBHD 5 mm DUL 13C-1
PULPROG E 30

65536
SOLVENT [=r e K
wa 10000
o8 4
FWR 18028.846 He
FIDRES 0.275098 He
M 1,.8175317 sac
RG a 1290
oW 27.733 usec
DE 6.50 usec
TE 300.0 K
Bl 2.00000000 soc
pll 0.03000000 o
™0 1
s CHANHEL {1 s——
8FOL 75.4752949 Mix
WUC1 13c
Pl 11,00 usec
FLW1 48.00000000 W
£2

E§F02 300.1312005 MAz
HOC2 iz
CPDFRG(2 waltzl
PCRD2 90.00 usec
PLW2 12. 00000000 W
PLW1Z 0.21333000 W
PLH13 0.10731000 W

F2 - Processing parameters

ar 327

T5.4677457 MEz
M

1.00 He

1.40

T ” T " T " T - T i T " T
160 140 120 100 80 60 40

13C{*H} NMR (75 MHz, CDCls) spectrum of compound 12h

S152



DRAKM

KD-11-240 3 (0.127) AM2 (Ar,20000.0,556.28,0.00,LS 10) 1. TOF MS ES+
100+ 670.0961 8.21e3
Calcd mass [M+H]* = 670.0969
Found mass [M+H]" = 670.0961
0\5_ Al A! N
670.5313
669.5373 670.3470
!
! 670.2284
seagsTs ! 1 670 51313 !
669.7479 669.9341 670.6829 !
| ‘ ' 670.7947
o l m/z

670

HRMS spectrum of compound 12h
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10. 1H, 3C {*H}, DEPT 135 NMR & HRMS (selected) Spectra of dibenzo picenes 14a and 14b
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9.383
9.356
8.691
B.667
8.470
8.345
8.314
8.290
8.053
8.029
7.823
7.808
7.793
7.766
7.732
7.703
7.617
7.591
7.565
7.547
7.512
7.488
7.426
7.41%
7.403
7.388
7.375
7.346.
7.322
7.296
7.251
7.174
7.151
6.771
§.748
1.560

RN A e —

NTESS™N

—8.470
8.053
8.029
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11. X-ray structure and crystallographic data of phenanthrenes 3a, 3f,

6a, 6e and hetero helicene 10
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11.1 X-Ray Structure & Crystallographic data of 3a

Crystallographic data of 1,2,3-Triphenyltriphenylene 3a (ellipsoid contour % probability is 50%). The
crystals of suitable quality were obtained from chloroform by slow evaporation under air conditions and

were analysed by single crystal diffractometer.

CCDC: 2375301

https://www.ccdc.cam.ac.uk/structures/Search?access=referee&ccdc=2375301&Author=Divya+bharathi
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l\
I
£
N
<
o
g’
&
I
-
N
o
~
2
)
o
A
T
o))
=%
fa
=
[
=
a
o
o
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Table S1. Crystal data and structure refinement for 1-c2_red1_absl sx.

checkCIF/PLATON report

Structure factors have been supplied for datablock(s) shelx

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report
Datablock: shelx

Bond precision: C-C=0.0033 A Wavelength = 0.71073
Cell: a=11.434(8) b =22.093(18) € =9.934(9)
alpha =90 beta = 96.97(3) gamma = 90
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Temperature: 293 K

Calculated Reported
Volume 2491(4) 2491(3)
Space group P 21l/c P 21l/c
Hall group -P 2ybc -P 2ybc
Moiety formula C36 H24 C36 H24
Sum formula C36 H24 C36 H24
Mr 456.55 456.55
Dx,g cm-3 1.217 1.217
4 4 4
Mu (mm-1) 0.069 0.069
F000 960.0 960.0
F000' 960.36
h,k,Imax 13,26,11 13,26,11
Nref 4394 4370
Tmin, Tmax 0.983,0.987 0.970,0.987
Tmin' 0.970

Correction method= # Reported T Limits: Tmin = 0.970 Tmax = 0.987 AbsCorr =
MULTI-SCAN

Data completeness = 0.995 Theta(max) = 25.026
R(reflections) = 0.0475(3260) wR2(reflections) = 0.2211(4370)

S=0.907 Npar = 325

Computing Details and Refinement

The 3a single-crystal dimensions were 0.445 x 0.205 x 0.195 mm3 chosen for an X-ray diffraction
study. The X-ray diffraction intensity data was collected at a temperature of
303 K on a Bruker Kappa Apex Il CCD Diffractometer using graphite monochromate Mo-Ko. (A = 0.71073
A) radiation. The crystal structure 3a was solved by the direct methods SHELXS. The crystal structure of
3a was refined by the full-matrix least-squares method on F2 using SHELXL programs. All the non-
hydrogen atoms were revealed in the first difference Fourier map itself. All the hydrogen atoms were
positioned geometrically and refined using a riding model. The geometrical calculations were carried out
using the program PLATON. The molecular and packing diagrams were generated using the

software MERCURY. The details of the crystal structure and data refinement was listed in Table S1. The
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synthesized title compound was crystallized in the Monoclinic, crystal system in the P 21/c space group with
unit cell parameters a = 11.434(8) A, b = 22.093(18) A, ¢ = 9.934(9) A, a.=90°, B = 96.97(3)°, y =90°, Z =

4and V = 2491(4) A3.
11.2 X-Ray Structure & Crystallographic data of 3f

Crystallographic data of 6-phenylacenaphtho[1,2-a]triphenylene 3f (ellipsoid contour % probability is

50%). The crystals of suitable quality were obtained from chloroform by slow evaporation under air

conditions and were analysed by single crystal diffractometer.

CCDC: 2375299

https://www.ccdc.cam.ac.uk/structures/Search?access=referee&ccdc=2375299&Author=Divya-+bharathi
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Table S2. Crystal data and structure refinement for 1-c2_red1 absl sx.

checkCIF/PLATON report

Structure factors have been supplied for datablock(s) shelx

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report
Datablock: shelx
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Bond precision: C-C=0.0053 A Wavelength = 0.71073
Cell: a=9.8987(7) b =21.3915(15) c=20.2646(15)
alpha =90 beta = 96.076(3) gamma =90

Temperature: 304 K

Calculated Reported

Volume 4266.9(5) 4266.9(5)
Space group P21/n P21/n

Hall group -P 2yn -P 2yn
Moiety formula C34 H20 C34 H20
Sum formula C34 H20 C34 H20
Mr 428.50 428.50
Dx,g cm-3 1.334 1.334

Z 8 8

Mu (mm-1) 0.076 0.076

FO000 1792.0 1792.0
F000' 1792.67

h,k,Imax 11,25,24 11,25,24
Nref 7553 7523

Tmin, Tmax 0.983,0.995 0.983,0.995
Tmin' 0.983
Correction method= # Reported T Limits: Tmin = 0.983 Tmax = 0.995 AbsCorr =
MULTI-SCAN

Data completeness = 0.996 Theta(max) = 25.054
R(reflections) = 0.0593(4324) wR2(reflections) = 0.2582 (7523)
S=0.768 Npar = 613

Computing Details and Refinement

The 3f single-crystal dimensions were 0.225 x 0.193 x 0.069 mm3 chosen for an X-ray diffraction
study. The X-ray diffraction intensity data was collected at a temperature of
304 K on a Bruker Kappa Apex Il CCD Diffractometer using graphite monochromate Mo-Ko, (A = 0.71073
A) radiation. The crystal structure 3f was solved by the direct methods SHELXS. The crystal structure of 3f
was refined by the full-matrix least-squares method on F2 using SHELXL programs. All the non-hydrogen

atoms were revealed in the first difference Fourier map itself. All the hydrogen atoms were positioned
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geometrically and refined using a riding model. The geometrical calculations were carried out using the
program PLATON. The molecular and packing diagrams were generated using the software MERCURY. The
details of the crystal structure and data refinement was listed in Table S2. The synthesized title compound
was crystallized in the Monoclinic, crystal system in the P 21/n space group with unit cell parameters a =
9.8987(7) A, b =21.3915(15) A, ¢ = 20.2646(15) A, a.=90°, B = 96.076(3)°,y=90°, Z=8 and V = 4266.9(5)
A3,

11.3 X-Ray Structure & Crystallographic data of 6a

Crystallographic data of 5,8-dimethoxy-1,2,3-triphenyltriphenylene 6a (ellipsoid contour %
probability is 50%). The crystals of suitable quality were obtained from chloroform by slow evaporation

under air conditions and were analysed by single crystal diffractometer.

CCDC: 2375302

https://www.ccdc.cam.ac.uk/structures/Search?access=referee&ccdc=2375302&Author=Divya+bharathi

— Prob = 50
~ Temp = 304
b

-

[aN]

<

o

N

o

|

g

A

o

N

o

o

o C005  C002

&

LN

5 032

=

a 055

z' c062

o) Cods

o

= &) co68

Z -178 shelx P =1 R = 0.06 RES= 1-166 X

Table S3. Crystal data and structure refinement for 1-c2_red1 absl sx.

checkCIF/PLATON report

Structure factors have been supplied for datablock(s) shelx

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
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CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report
Datablock: shelx

Bond precision: C-C=0.0042 A Wavelength = 0.71073
Cell: a=12.1839(9) b = 13.885(1) c = 16.4844(12)

alpha = 91.638(2) beta =102.362(2) gamma = 91.987(2)
Temperature: 304 K

Calculated Reported
Volume 2720.6(3) 2720.6(3)
Space group P-1 P-1
Hall group -P1 -P1
Moiety formula C38 H28 02 C76 H56 O4
Sum formula C38 H28 02 C76 H56 O4
Mr 516.60 1033.20
Dx,g cm-3 1.261 1.261
Z 4 2
Mu (mm-1) 0.076 0.076
F000 1088.0 1088.0
F000! 1088.45
h,k,Imax 14,16,19 14,16,19
Nref 9861 9752
Tmin, Tmax 0.980,0.996 0.979,0.996
Tmin' 0.979

Correction method= # Reported T Limits: Tmin = 0.979 Tmax = 0.996 AbsCorr = MULTI-SCAN

Data completeness = 0.990 Theta(max) = 25.248
R(reflections) = 0.0572(5578) wR2(reflections) = 0.1757(9752)
S$=0.985 Npar =721

Computing Details and Refinement

The 6a single-crystal dimensions were 0.284 x 0.221 x 0.058 mm3 chosen for an X-ray diffraction

study. The X-ray diffraction intensity data was collected at a temperature of
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304 K on a Bruker Kappa Apex Il CCD Diffractometer using graphite monochromate Mo-Ko. (A = 0.71073
A) radiation. The crystal structure 6a was solved by the direct methods SHELXS. The crystal structure of
6a was refined by the full-matrix least-squares method on F2 using SHELXL programs. All the non-
hydrogen atoms were revealed in the first difference Fourier map itself. All the hydrogen atoms were
positioned geometrically and refined using a riding model. The geometrical calculations were carried out
using the program PLATON. The molecular and packing diagrams were generated using the
software MERCURY. The details of the crystal structure and data refinement was listed in Table S3. The
synthesized title compound was crystallized in the Triclinic, crystal system in the P -1 space group with unit
cell parameters a = 12.1839(9) A, b = 13.885(1) A, ¢ = 16.4844(12) A, a.=91.638(2)°, p = 102.362(2)°, y =

91.987(2)°, Z = 4 and \V = 2720.6(3) A3,

11.4 X-Ray Structure & Crystallographic data of 6e

Crystallographic data of 4,7-dimethoxy-9-(thiophen-2-yl)acenaphtho[1°2’:7,8]phenanthro  [9,10-
b]thiophene 6e (ellipsoid contour % probability is 50%). The crystals of suitable quality were obtained from
chloroform by slow evaporation under air conditions and were analysed by single crystal diffractometer.
CCDC: 2375531

https://www.ccdc.cam.ac.uk/structures/Search?access=referee&ccdc=2375531&Author=PAVUNKUMAR
+pavunkumar2002
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https://www.ccdc.cam.ac.uk/structures/Search?access=referee&ccdc=2375531&Author=PAVUNKUMAR+pavunkumar2002
https://www.ccdc.cam.ac.uk/structures/Search?access=referee&ccdc=2375531&Author=PAVUNKUMAR+pavunkumar2002

Table S4. Crystal data and structure refinement for 1-c2_red1_absl_sx.

checkCIF/PLATON report

Structure factors have been supplied for datablock(s) shelx

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found.
Datablock: shelx

CIF dictionary Interpreting this report

Bond precision: C-C=0.0089 A Wavelength = 0.71073
Cell: a=12.8414(7) b =18.5591(11) ¢ =10.0685(6)
alpha =90 beta = 90 gamma = 90

Temperature: 304 K

Calculated Reported
Volume 2399.6(2) 2399.6(2)
Space group Pna2l Pna2l
Hall group P 2c-2n P 2c-2n

Moiety formula

C32 H20 02 S2

C32 H20 02 S2

Sum formula C32H20 02 S2 C32H20 02 s2
Mr 500.60 500.60
Dx,g cm-3 1.386 1.386

z 4 4

Mu (mm-1) 0.252 0.252

F000 1040.0 1040.0
FO00' 1041.39

h,k,Imax 15,22,11 15,22,11
Nref 4250[ 2257] 4233

Tmin, Tmax 0.944,0.984 0.659,1.000
Tmin' 0.922

Correction method= # Reported T Limits: Tmin = 0.659 Tmax = 1.000 AbsCorr = MULTI-SCAN
Data completeness = 1.88/1.00 Theta(max) = 25.050
R(reflections) = 0.0506(3072) wR2(reflections) = 0.1384(4233)

S =1.057 Npar = 333
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Computing Details and Refinement

The 6e single-crystal dimensions were 0.322 x 0.192 x 0.063 mm3 chosen for an X-ray diffraction
study. The X-ray diffraction intensity data was collected at a temperature of
304 K on a Bruker Kappa Apex Il CCD Diffractometer using graphite monochromate Mo-Ka (A =0.71073
A) radiation. The crystal structure 6e was solved by the direct methods SHELXS. The crystal structure of 6e
was refined by the full-matrix least-squares method on F2 using SHELXL programs. All the non-hydrogen
atoms were revealed in the first difference Fourier map itself. All the hydrogen atoms were positioned
geometrically and refined using a riding model. The geometrical calculations were carried out using the
program PLATON. The molecular and packing diagrams were generated using the software MERCURY. The
details of the crystal structure and data refinement was listed in Table S4. The synthesized title compound
was crystallized in the Orthorhombic, crystal system in the P n a 21 space group with unit cell parameters a
=12.8414(7) A, b = 18.5591(11) A, ¢ = 10.0685(6) A, a = 90°, f = 90°, y = 90°, Z = 4 and V = 2399.6(2)
A3,

11.5 X-Ray Structure & Crystallographic data of 10
Crystallographic data of naphtho[1,2-b]phenanthro[4,3-d]thiophene S, S-dioxide 10 (ellipsoid

contour % probability is 50%). The crystals of suitable quality were obtained from chloroform by slow

evaporation under air conditions and were analysed by single crystal diffractometer.

CCDC: 2376199

https://www.ccdc.cam.ac.uk/structures/Search?access=referee&ccdc=2376199&Author=Divya+bhar
athi
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Table S5. Crystal data and structure refinement for 1-c2_red1_absl sx.

checkCIF/PLATON report

Structure factors have been supplied for datablock(s) shelx

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report
Datablock: shelx
Bond precision: C-C=0.0106 A Wavelength = 0.71073
Cell: a=10.7358(17) b =7.2630(11) Cc = 22.198(4)
alpha =90 beta = 95.021(5) gamma = 90

Temperature: 293 K

Calculated Reported
Volume 1724.2(5) 1724.2(5)
Space group P21l/c P2l/c
Hall group -P 2ybc -P 2ybc
Moiety formula C24H1402S C24H1402S
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Sum formula C24H1402S C24H1402S

Mr 366.41 366.41
Dx,g cm-3 1411 1411

VA 4 4

Mu (mm-1) 0.205 0.203

FO00 760.0 760.0

FOO00' 760.82

h,k,Imax 12,8,26 12,8,26
Nref 3176 3169

Tmin, Tmax 0.970, 0.983 0.983, 0.995
Tmin' 0.909

Correction method= # Reported T Limits: Tmin = 0.983 Tmax = 0.995 AbsCorr = MULTI-SCAN

Data completeness = 0.998 Theta(max) = 25.403
R(reflections) = 0.1406(2537) wR2(reflections) = 0.3752(3169)
S$=1.133 Npar = 244

Computing Details and Refinement

The 10 single-crystal dimensions were 0.465 x 0.125 x 0.085mm3 chosen for an X-ray diffraction
study. The X-ray diffraction intensity data was collected at a temperature of
293 K on a Bruker Kappa Apex Il CCD Diffractometer using graphite monochromate Mo-Ka (A =0.71073
A) radiation. The crystal structure 10 was solved by the direct methods SHELXS. The crystal structure of
10 was refined by the full-matrix least-squares method on F2 using SHELXL programs. All the non-
hydrogen atoms were revealed in the first difference Fourier map itself. All the hydrogen atoms were
positioned geometrically and refined using a riding model. The geometrical calculations were carried out
using the program PLATON. The molecular and packing diagrams were generated using the
software MERCURY. The details of the crystal structure and data refinement was listed in Table S5. The
synthesized title compound was crystallized in the Orthorhombic, crystal system in the P 21/c space group
with unit cell parameters a = 10.7358(17) A, b = 7.2630(11) A, ¢ = 22.198(4) A, o = 90°, B = 95.021

(5)°, y=90° Z =4 and V = 1724.2(5) A3,
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