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1. General Information

All the commercially available reagents were used as received. Melting points were measured
with a Buchi B-540 melting point apparatus and are uncorrected. All experiments were
monitored by thin layer chromatography. TLC was performed on Merck TLC Silica gel 60 Fjs4
precoated plates. Column chromatography was performed on silica gel (100-200 mesh, Merck).
All the heating reactions were performed on oil bath. NMR spectra were recorded on Bruker
Avance III 500 or 400 MHz FTNMR spectrometer using tetramethylsilane (TMS) as an internal
standard. HRMS data were recorded by mass analyzer of model - Xevo G2-XS Q-TOF, Make-
Waters, Software-MassLynx V 4.1.

2. Reaction Procedure

2.1. General procedure for the synthesis of 2-hydroxy nitrostyrenes: A solution of
nitromethane (5 mL), NH4OAc¢ (1.0 mmol) and acetic acid (2.0 mL) was stirred at 90 °C for 15
minutes. Then, salicyldehyde (5 mmol) was added into this mixture. The reaction mixture was
then refluxed for 3 hours. After cooling to room temperature, the mixture was extracted with
dichloromethane (25 mL X 2). The organic layer was washed with brine and dried over
anhydrous Na;SOs. The solvent was removed under vacuum and the obtained crude product was
purified by silica gel (100-200 mesh) column chromatography using EtOAc/Hexane (1: 10) as

the eluant.



Table SI-1.Optimization of the reaction conditions for 3aa“

catalyst
NO: Ph (gdrgi(t)il\j/;) i
| (1.0equv) ph
= solvent, 100 °C 0”5, Z~OH
OH Ph 3h Ph
1a 2a 3aa

entry  catalyst additive solvent  3aa’ (%)
1 [RhCp*Clz]» Cu(OAc),.H,O xylene 0
2 [IrCp*Cl; ], Cu(OAc),.H,O xylene 0
3 [{RuCly(p-cymene)},]  Cu(OAc),.H,O xylene 0
4 Pd(OAc), Cu(OAc),.H,O xylene 85
5 Pd(OAc), AgOAc xylene 0
6 Pd(OAc), NaOAc xylene 49
7 Pd(OAc), CsOAc xylene 34
8 Pd(OAc), Cu(OAc),.H,O dioxane 0
9 Pd(OAc), Cu(OAc),.H,O DMF 0
10 Pd(OAc), Cu(OAc),.H,O DMSO 0
11 Pd(OAc), Cu(OAc),.H,0O ‘AmOH 60
12 Pd(OAc), Cu(OAc),.H,O toluene 76
13 Pd(OAc), Cu(OAc),.H,O PhCl 68
14 Pd(OAc), Cu(OAc),.H,O DCE 19
15 Pd(OAc), Cu(OAc),.H,O MeCN 11
16° Pd(OAc), Cu(OAc),.HO xylene 81
17 Pd(OAc), Cu(OAc), H,0 xylene 60
18°¢ Pd(OAc), Cu(OAc),.H,O xylene 82

“Reaction conditions: 1a (0.25 mmol), 2a (0.50 mmol), catalyst (5.0 mol%), additive (0.25
mmol) and solvent (3.0 mL) at 100 °C under air for 3 h; unless otherwise mentioned. PIsolated
yields. “Temperature 120 °C. “Temperature 80 °C. “Time 10 h.



2.2. General procedure for the synthesis of cyclopenta[b]chromanes: A mixture of 2-hydroxy
nitrostyrene (0.25 mmol), diphenyl acetylene (0.50 mmol, 2.0 equiv.), Pd(OAc), (5 mol%),
Cu(OAc), H,O (0.25 mmol) in xylene (3.0 mL) was stirred at 100 °C for 3 hours. The solvent
was removed under vacuum and the crude reaction mixture was poured into water and extracted
with dichloromethane (25 mL x 2). Then the organic layer was washed with brine and dried over
anhydrous Na;SOs. The solvent was removed under vacuum and the obtained crude product was
purified by silica gel (100200 mesh) column chromatography using EtOAc/Hexane as the
eluant to afford cyclopenta[h]chromane derivatives.

2.3. General procedure for the synthesis of cyclopentenones: A mixture of
cyclopenta[b]chromane (0.1 mmol), In(OTf); (10 mol%) in chlorobenzene (3.0 mL) was stirred
at 50 °C for 2 hours. The solvent was removed under vacuum and the crude reaction mixture was
poured into water and extracted with dichloromethane (25 mL x 2). Then the organic layer was
washed with brine and dried over anhydrous Na,SO4. The solvent was removed under vacuum
and the obtained crude product was purified by silica gel (100-200 mesh) column
chromatography using EtOAc/Hexane as the eluant to afford the cyclopentenones.

3. Measurement of fluorescence quantum yield (®g):

Fluorescence quantum yields (®r) of the compounds were calculated using quinine sulfate (in
0.5 M H,SOy4 solution) as a standard (®r = 0.54). Emission spectra of these compounds were
recorded from 370 to 680 nm with excitation at 350 nm. Absorbance (optical density, OD) of all
these samples were recorded at 350 nm and quantum yields were calculated according to
equation (1), in which ®,. is the quantum yield of the reference, Asumpie and A, are the areas
under the emission spectra of the samples and the reference, OD,,; and ODgyppie are the
absorbances of the reference and the sample which were measured at the excitation wavelength;

Nsample and N,..r are the refractive indices of the sample and the reference in solution.

OF = Oref (Asample/ Aref ) x (ODref/ ODsample) x ( nref/ nsample)’ (1)
SI. No Compound Amax (Nm) Aem (NM) D
1 3aa 350 441 0.16
2 3ad 350 452 0.14
3 3af 355 452 0.20
4 3ca 355 442 0.36
5 3da 352 450 0.12




3ea 333 452 0.12

3ha 357 442 0.17

8 3ka 357 441 0.17
3aa
3ad
3da
_. 8.0x10° 3ha
3 3ka
8 3ca
g 6.0x10° = 3ea
E 3af

L 2.0x10° 4

Figure 1. Fluorescence spectra

wavelength (nm)

4. Spectral and Analytical Data:

1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta[b]chromen-3-
ol (3aa): Following the general procedure 2.2, the reaction was
carried out by heating a mixture of 2-hydroxynitrostyrene la
(41 mg, 0.25 mmol), alkyne 2a (89 mg, 0.50 mmol),
[Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O (50 mg, 0.25
mmol) in xylene (3.0 mL) at 100 °C for 3 h under air to afford
the title compound. The product was purified by flash column
chromatography on silica gel (3% EtOAc in hexane); 81%
yield (pale yellow solid, 99 mg); mp 176-178 °C. 'H NMR
(400 MHz, CDCl3) 6 7.53-7.50 (m, 2H), 7.45-7.39 (m, 3H),
7.24-7.20 (m, 3H), 7.15-6.92 (m, 11H), 6.87-6.80 (m, 5H),
6.56 (s, 1H), 4.97 (s, 1H). *C NMR (100 MHz, CDClL3) &
152.9, 148.0, 144.5, 142.2, 139.9, 139.7, 134.6, 134.0, 129.9,
129.8, 128.9, 128.8, 128.5, 128.2, 127.7, 127.6, 127.5, 127.4,
127.3, 127.1, 126.6, 126.3, 124.0, 122.6, 117.7, 117.6, 90.1,
87.5. HRMS Caled (ESI) m/z for CisHy0,: [M—OH]
473.1905, found: 473.1902.




1,2,3,3a-tetra-p-tolyl-3,3a-dihydrocyclopenta[h|chromen-3-
ol (3ab): Following the general procedure 2.2, the reaction was
carried out by heating a mixture of 2-hydroxynitrostyrene la
(41 mg, 0.25 mmol), alkyne 2b (103 mg, 0.50 mmol),
[Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O (50 mg, 0.25
mmol) in xylene (3.0 mL) at 100 °C for 3 h under air to afford
the title compound. The product was purified by flash column
chromatography on silica gel (3% EtOAc in hexane); 83%
yield (pale yellow solid, 113 mg); mp 133-135 °C. 'H NMR
(400 MHz, CDCls) & 7.40 (d, J = 8.0 Hz, 2H), 7.24 (d, J= 7.8
Hz, 2H), 7.10 (d, J = 8.2 Hz, 2H), 7.06-6.94 (m, 5H), 6.83—
6.79 (m, 3H), 6.75-6.64 (m, 6H), 6.52 (s, 1H), 4.88 (s, 1H),
2.43 (s, 3H), 2.17 (s, 3H), 2.13 (s, 3H), 2.12 (s, 3H). *C NMR
(100 MHz, CDCl3) 8 153.0, 147.9, 145.1, 141.4, 138.1, 137.0,
136.9, 136.7, 135.5, 131.9, 131.3, 129.8, 129.7, 129.5, 128.5,
128.4, 128.1, 127.7, 127.5, 127.3, 127.2, 124.2, 122.4, 117.7,
116.9, 89.9, 87.6, 21.6, 21.4, 21.1, 21.0. HRMS Calcd (ESI)
m/z for C40H340,: [M—OH]" 529.2531, found: 529.2528.

1,2,3,3a-tetra-m-tolyl-3,3a-dihydrocyclopenta[h]|chromen-3-
ol (3ac): Following the general procedure 2.2, the reaction was
carried out by heating a mixture of 2-hydroxynitrostyrene la
(41 mg, 0.25 mmol), alkyne 2¢ (103 mg, 0.50 mmol),
[Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O (50 mg, 0.25
mmol) in xylene (3.0 mL) at 100 °C for 3 h under air to afford
the title compound. The product was purified by flash column
chromatography on silica gel (3% EtOAc in hexane); 71%
yield (pale yellow solid, 97 mg); mp 98-100 °C. "H NMR (400
MHz, CDCls) § 7.33-7.28 (m, 3H), 7.21-7.19 (m, 1H), 7.07—
6.96 (m, 6H), 6.90-6.80 (m, 5H), 6.75-6.57 (m, 5H), 6.53 (s,
1H), 4.90 (s, 1H), 2.38 (s, 3H), 2.06 (s, 3H), 2.04 (s, 3H), 2.01
(s, 3H). °C NMR (100 MHz, CDCl3) & 153.0, 148.0, 144.7,




142.1, 139.8, 138.3, 136.9, 136.4, 135.9, 134.7, 134.2, 130.3,
129.1, 128.9, 128.6, 128.1, 127.9, 127.4, 127.0, 126.8, 126.7,
126.3, 125.2, 124.6, 124.2, 122.5, 117.7, 117.2, 90.1, 87.5,
21.7, 21.5, 21.3. HRMS Calcd (ESI) m/z for CyoH340,: [M—
OH]" 529.2531, found: 529.2529.

1,2,3,3a-tetrakis(4-fluorophenyl)-3,3a-dihydrocyclopenta[b]
chromen-3-o0l (3ad): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1a (41 mg, 0.25 mmol), alkyne 2d (107
mg, 0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and
Cu(OAc),.H;O (50 mg, 0.25 mmol) in xylene (3.0 mL) at 100
°C for 3 h under air to afford the title compound. The product
was purified by flash column chromatography on silica gel (3%
EtOAc in hexane); 79% yield (white solid, 111 mg); mp 211-
213 °C. "H NMR (400 MHz, CDCl;) & 7.47-7.43 (m, 2H), 7.17
—7.07 (m, 7H), 7.01-6.98 (m, 3H), 6.89—6.85 (m, 1H), 6.75—
6.59 (m, 7H), 6.56 (s, 1H), 4.93 (s, 1H). >C NMR (100 MHz,
CDCl) 6 162.9 (d, J = 248), 162.2 (d, J = 247), 162.1 (d, J =
246), 161.6 (d, J = 245), 152.6, 146.9, 143.7, 140.9, 1354,
135.3,135.3, 131.6, 131.6, 131.5, 130.2 (d, J=4), 129.4 (d, J =
4), 129.8, 129.7, 129.3, 129.2, 127.6, 123.7, 122.9, 118.0,
1179 (d, J=29), 116.2 (d, J = 22), 115.1 (d, J=21), 114.4 (d,
J=122), 113.9 (d, J = 21), 89.6, 86.8. '’F NMR (CDCl;, 376
MHz): -111.9,-112.6,-114.1,-115.7. HRMS Calcd (ESI) m/z
for C36H2,F40,: [M—OH]" 545.1527, found: 545.1526.




1,2,3,3a-tetrakis(3,5-difluorophenyl)-3,3a-
dihydrocyclopenta[b]chromen-3-0l (3ae): Following the
general procedure 2.2, the reaction was carried out by heating a
mixture of 2-hydroxynitrostyrene la (41 mg, 0.25 mmol),
alkyne 2e (125 mg, 0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%)
and Cu(OAc),.H,0 (50 mg, 0.25 mmol) in xylene (3.0 mL) at
100 °C for 3 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (3% EtOAc in hexane); 73% yield (pale yellow sticky solid,
115 mg). '"H NMR (500 MHz, CDCls) § 7.20-7.17 (m, 1H),
7.08-7.05 (m, 2H), 6.97-6.75 (m, 7H), 6.63—6.48 (m, 7H), 4.98
(s, 1H). >C NMR (100 MHz, CDCls) & 163.6 (d, J = 249 Hz),
163.5 (d, J =250 Hz), 162.8 (d, J = 247 Hz), 162.7 (d, J = 248
Hz), 162.5 (d, /=247 Hz), 162.4 (d, J = 247 Hz), 152.2, 145.5,
143.2, 143.1, 141.7, 140.8, 136.3, 135.5, 130.4, 128.3, 123.6,
122.8,120.3,117.9, 112.6 (d, /=26 Hz), 112.5 (d, /=12 Hz),
1123 (d,J=26 Hz), 112.2 (d, /=12 Hz), 111.1 (d, /=23 Hz),
110.8 (d, J = 28 Hz), 105.2 (d, J =25 Hz), 105.0 (d, J = 25
Hz), 104.5 (d, J =26 Hz), 104.2 (d, J =26 Hz), 104.0 (d, J =
26 Hz), 103.8 (d, J =26 Hz), 103.2 (d, /=25 Hz), 102.9 (d, J =
25 Hz), 89.4, 86.1. "F NMR (CDCl, 376 MHz):
-107.3,-108.6,-109.0. HRMS Caled (ESI) m/z for
C36H3F30,: [M—OH]" 617.1152, found: 617.1148.

1,2,3,3a-tetrakis(4-chlorophenyl)-3,3a-dihydrocyclopenta|b]|
chromen-3-o0l (3af): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1a (41 mg, 0.25 mmol), alkyne 2f (123
mg, 0.50 mmol), [Pd(OAc)] (3 mg, 5 mol%) and
Cu(OAc),.H,0O (50 mg, 0.25 mmol) in xylene (3.0 mL) at 100
°C for 3 h under air to afford the title compound. The product

was purified by flash column chromatography on silica gel (3%




EtOAc in hexane); 85% yield (white solid, 133 mg); mp 183-
185 °C. 'H NMR (500 MHz, CDCl;) & 7.44-7.39 (m, 4H),
7.11-7.09 (m, 3H), 7.02-6.96 (m, 8H), 6.90—6.74 (m, 5H), 6.57
(s, 1H), 4.94 (s, 1H). °*C NMR (100 MHz, CDCl3) & 152.5,
146.8, 143.1, 141.3, 137.9, 137.8, 134.9, 133.8, 133.7, 132.8,
132.4, 131.7, 131.1, 130.9, 129.5, 129.4, 128.8, 128.4, 127.8,
127.7,127.2,123.5,123.1, 118.6, 117.7, 89.5, 86.8.

1,2,3,3a-tetrakis(3-chlorophenyl)-3,3a-dihydrocyclopenta
[b]chromen-3-o0l (3ag): Following the general procedure 2.2,
the reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1a (41 mg, 0.25 mmol), alkyne 2g (123
mg, 0.50 mmol), [Pd(OAc)] (3 mg, 5 mol%) and
Cu(OAc),.H;0O (50 mg, 0.25 mmol) in xylene (3.0 mL) at 100
°C for 3 h under air to afford the title compound. The product
was purified by flash column chromatography on silica gel (3%
EtOAc in hexane); 61% yield (yellow sticky, 95 mg). '"H NMR
(400 MHz, CDCl3) 6 7.49 (t, J = 1.8 Hz, 1H), 7.44-7.28 (m,
4H), 7.21 (t,J= 1.8 Hz, 1H), 7.15-7.03 (m, 7H), 7.01-6.88 (m,
6H), 6.78-7.74 (m, 1H), 6.59 (s, 1H), 4.95 (s, 1H). °C NMR
(100 MHz, CDCl;) 8 152.4, 146.5, 142.4, 141.8, 141.4, 135.6,
134.9, 133.9, 133.5, 130.5, 129.7, 129.4, 129.3, 129.2, 128.7,
128.2, 128.1, 127.9, 127.8, 127.2, 123.4, 123.2, 119.1, 117.9,
89.6, 86.7. HRMS Calcd (ESI) m/z for C3¢H,,C1,05: [M—OH]"
609.0347, found: 609.0345.




1,2,3,3a-tetrakis(4-(trifluoromethyl)phenyl)-3,3a-
dihydrocyclopenta[b]chromen-3-0l (3ah): Following the
general procedure 2.2, the reaction was carried out by heating a
mixture of 2-hydroxynitrostyrene la (41 mg, 0.25 mmol),
alkyne 2h (157 mg, 0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%)
and Cu(OAc),.H,0 (50 mg, 0.25 mmol) in xylene (3.0 mL) at
100 °C for 3 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (3% EtOAc in hexane); 56% yield (pale yellow sticky solid,
106 mg). '"H NMR (400 MHz, CDCl;) & 7.75 (d, J = 8.6 Hz,
2H), 7.60 (d, J = 7.9 Hz, 2H), 7.39-7.31 (m, 4H), 7.24-7.11
(m, 7H), 7.06-7.02 (m, 3H), 6.94-6.90 (m, 2H), 6.62 (s, 1H),
5.09 (s, 1H). *C NMR (100 MHz, CDCl3) & 152.3, 146.5,
143.3, 142.9, 142.6, 142.1, 137.2, 136.7, 130.1, 1294 (d, J =
32 Hz), 128.2, 128.1, 127.5,126.3 (d, /=3 Hz), 1253 (d, /=4
Hz), 124.5 (d, J=3 Hz), 124.1, 123.5, 123.2, 123.0 (d, J = 272
Hz) 119.8, 117.8, 89.9, 86.9.

—~OH
F (
Me
3ai

2,3-bis(4-fluorophenyl)-1,3a-di-p-tolyl-3,3a-dihydrocyclo

penta[b]chromen-3-0l (3ai, mixture of isomers 2:2:1:1):
Following the general procedure 2.2, the reaction was carried
out by heating a mixture of 2-hydroxynitrostyrene 1a (41 mg,
0.25 mmol), alkyne 2i (105 mg, 0.25 mmol), [Pd(OAc);] (3
mg, 5 mol%) and Cu(OAc),.H,0 (50 mg, 0.50 mmol) in xylene
(3.0 mL) at 100 °C for 3 h under air to afford the title
compound. The product was purified by flash column
chromatography on silica gel (3% EtOAc in hexane); 54%
yield (yellow solid, 76 mg); mp 97-99 °C. 'H NMR (400 MHz,
CDCl) 6 7.49-7.35 (m, 2H), 7.25- 6.96 (m, 9H), 6.87-6.63
(m, 8H), 6.56-6.52 (m, 2H), 4.99— 4.80 (bs, 1H), 2.43 (s, 2H),
2.18 (s, 1H), 2.14 (s, 1H), 2.12 (s, 2H). >C NMR (100 MHz,
CDCl) 6 162.0 (d, J = 246 Hz), 152.9, 152.7, 144.3, 142.1,
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141.8, 138.6, 137.6, 137.2, 136.6, 136.4, 136.1, 135.7, 131.6,
131.5, 130.8, 129.7, 129.3, 128.9, 128.6, 128.0, 127.6, 123.8,
122.7 (d, J="7Hz), 117.7, 117.2, 116.1, 115.9, 115.0 (d, J = 21
Hz), 114.8 (d, J = 21 Hz), 114.2, 113.9, 113.6 (d, J = 21 Hz),
113.4 (d, J = 21 Hz), 89.8, 89.6, 87.0, 21.6, 21.4, 21.1, 14.2,
F NMR (CDCls, 376 MHz): —112.6,-113.5,~114.9,-116.6.
HRMS Caled (ESI) m/z for CigHygF,0,: [M—OH]" 537.2030,
found: 537.2031.

1,3-dimethyl-2,3a-diphenyl-3,3a-
dihydrocyclopenta[b]chromen-3-0l (3aj, mixture 4.9:1):
Following the general procedure 2.2, the reaction was carried
out by heating a mixture of 2-hydroxynitrostyrene 1a (41 mg,
0.25 mmol), alkyne 2j (58 mg, 0.50 mmol), [Pd(OAc),] (3 mg,
5 mol%) and Cu(OAc),.H,0 (50 mg, 0.25 mmol) in xylene (3.0
mL) at 100 °C for 3 h under air to afford the title compound.
The product was purified by flash column chromatography on
silica gel (2 % EtOAc in hexane 71% yield (pale yellow liquid,
65 mg). '"H NMR (500 MHz, CDCl3) & 7.52-7.41 (m, 8H),
7.37-7.33 (m, 1H), 7.24-7.04 (m, 3H), 6.96-6.91 (m, 2H), 6.25
(s, 0.17H), 6.23 (s, 0.83H), 4.56-4.53 (m, 0.17H), 4.43 (s,
0.83H), 1.93 (s, 2.5H), 1.64 (s, 0.5H), 1.28 (s, 0.5H), 0.99 (s,
2.5H). *C NMR (100 MHz, CDCl;) & 151.7, 146.5, 144.9,
139.8, 139.5, 134.0, 132.5, 130.4, 129.2, 128.6, 128.4, 128.3,
128.0, 127.9, 127.6, 127.2, 126.5, 124.9, 124.2, 123.5, 122.3,
119.3, 117.5, 112.9, 111.2, 87.2, 83.5, 83.2, 73.6, 42.0, 29.8,
21.6, 12.6. HRMS Caled (ESI) m/z for CaH,05: [M—OH]"
349.1592, found: 349.1587.

5-methyl-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta|[b]
chromen-3-ol (3ba): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-

hydroxynitrostyrene 1b (45 mg, 0.25 mmol), alkyne 2a (89 mg,
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0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 73% yield (white solid, 92 mg); mp 194-196 °C. 'H
NMR (400 MHz, CDCls) 6 7.45-7.43 (m, 2H), 7.37-7.31 (m,
3H), 7.16-7.04 (m, 4H), 6.93-6.73 (m, 13H), 6.67-6.64 (m,
1H), 6.48 (s, 1H), 4.99 (s, 1H), 2.30 (s, 3H). >C NMR (100
MHz, CDCl;) 6 150.9, 147.7, 143.9, 142.1, 140.1, 140.0, 134.7,
134.1, 130.5, 129.9, 129.8, 128.5, 128.1, 127.7, 127.4, 127.3,
127.3, 127.1, 126.7, 126.3, 126.2, 125.3, 123.5, 122.1, 117.9,
90.2, 87.7, 15.9. HRMS Calecd (ESI) m/z for Cs7Hy30:: [M—
OH]" 487.2062, found: 487.2060.

6-methyl-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta|[b]
chromen-3-ol (3ca): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1¢ (45 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 80% yield (pale yellow solid, 101 mg); mp 196-198
°C. 'H NMR (400 MHz, CDCl3) § 7.55-7.52 (m, 2H), 7.46—
7.40 (m, 3H), 7.37-7.29 (m, 1H), 7.24-7.16 (m, 4H), 7.01-
6.84 (m, 12H), 6.67-6.65 (m, 1H), 6.55 (s, 1H), 4.99 (s, 1H),
2.26 (s, 3H). °C NMR (100 MHz, CDCls) & 152.8, 147.3,
143.4, 142.2, 140.0, 139.8, 139.3, 134.7, 134.1, 129.9, 129.8,
128.8, 128.4, 128.2, 127.7, 127.6, 127.3, 127.2, 127.1, 126.6,
126.2, 123.4, 121.3, 1183, 117.7, 90.1, 87.6, 21.6. HRMS
Calcd (ESI) m/z for Cs7H»30;: [M—OH]+ 487.2062, found:
487.2058.
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7-methyl-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta|[b]
chromen-3-ol (3da): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1d (45 mg, 0.50 mmol), alkyne 2a (89 mg,
0.25 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 83% yield (pale yellow solid, 104 mg); mp 186-188
°C. 'H NMR (400 MHz, CDCl3) § 7.55-7.53 (m, 2H), 7.47—
7.41 (m, 3H), 7.25-7.16 (m, 3H), 7.03—6.79 (m, 15H), 6.55 (s,
1H), 5.05 (s, 1H), 2.17 (s, 3H). *C NMR (100 MHz, CDCls) &
150.7, 147.8, 144.6, 142.2, 139.9, 139.8, 134.7, 134.0, 131.7,
129.9, 129.8, 129.4, 128.8, 128.4, 128.2, 127.9, 127.7, 127.5,
127.4, 127.2, 127.1, 126.6, 126.2, 123.7, 117.7, 117.4, 90.0,
87.5, 20.7. HRMS Calcd (ESI) m/z for C37;H30,: [M—OH]"
487.2062, found: 487.2061.

5-methoxy-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta|b]

chromen-3-ol (3ea): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1e (48 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (4% EtOAc in
hexane); 75% yield (pale yellow solid, 98 mg); mp 216-218 °C.
'H NMR (400 MHz, CDCl3) § 7.55-7.52 (m, 2H), 7.46-7.40
(m, 3H), 7.26-7.23 (m, 4H), 7.02-6.84 (m, 11H), 6.80-6.75
(m, 1H), 6.72-6.69 (m, 1H), 6.62-6.59 (m, 1H), 6.56 (s, 1H),
5.12 (s, 1H), 3.88 (s, 3H). *C NMR (100 MHz, CDCL;) &
149.2, 148.1, 145.1, 142.1, 141.8, 139.9, 139.8, 134.7, 134.0,
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129.9, 129.8, 128.4, 128.2, 127.7, 127.4, 127.2, 127.1, 126.6,
126.1, 1249, 122.2, 119.6, 117.6, 112.1, 90.1, 87.7, 56.2.
HRMS Calcd (ESI) m/z for C3;7H,30s3: [M—OH]+ 503.2011,
found: 503.2010.

5-ethoxy-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta[b]
chromen-3-o0l (3fa): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1f (52 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc):] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (4% EtOAc in
hexane); 60% yield (yellow solid, 80 mg); mp 182-184 °C. 'H
NMR (400 MHz, CDCls) 6 7.55-7.52 (m, 2H), 7.46-7.40 (m,
3H), 7.25-7.23 (m, 3H), 7.03-6.84 (m, 12H), 6.78-6.70 (m,
2H), 6.62-6.59 (m, 1H), 6.55 (s, 1H), 5.16 (s, 1H), 4.23-4.02
(m, 2H), 1.49 (t, J = 7.2 Hz, 3H). >C NMR (100 MHz, CDCls)
0 148.4, 148.0, 145.0, 142.2, 140.0, 139.9, 138.8, 135.3, 134.7,
134.0, 129.9, 129.8, 128.8, 128.4, 128.2, 128.1, 127.7, 127.4,
127.2, 127.0, 126.6, 126.1, 125.0, 123.7, 122.2, 120.3, 119.7,
117.6, 114.4, 114.0, 90.1, 87.6, 65.1, 64.9, 15.2, 14.9. HRMS
Calcd (ESI) m/z for CssH300s: [M—OH]+ 517.2168, found:
517.2165.

7-fluoro-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta|b]

chromen-3-ol ( 3ga): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1g (46 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
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hexane); 70% yield (yellow solid, 89 mg); mp 107-109 °C. 'H
NMR (500 MHz, CDCl3) & 7.52-7.50 (m, 2H), 7.46-7.41 (m,
3H), 7.23-7.21 (m, 3H), 7.13-6.94 (m, 8H), 6.90—6.72 (m, 6H),
6.69-6.67 (m, 1H), 6.51 (s, 1H), 4.93 (s, IH). >C NMR (100
MHz, CDCl3) § 159.2 (d, J = 238 Hz), 148.9, 148.7, 146.1,
141.8, 139.5, 139.4, 134.4, 133.8, 129.8, 128.9, 128.6, 128.1,
127.7, 127.6, 127.5, 127.4, 127.2, 126.7, 126.4, 125.0 (d, J= 8
Hz), 118.3 (d, J= 8 Hz), 116.8, 114.9 (d, J = 24 Hz), 113.4 (d,
J =23 Hz), 90.0, 87.7. ’F NMR (CDCls, 376 MHz): —121.3.
HRMS Caled (ESI) m/z for CisHysFO,: [M—OH]™ 491.1811,
found: 491.1815.

7-chloro-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta|b]
chromen-3-ol (3ha): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1h (50 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 79% yield (pale yellow solid, 104 mg); mp 204-206
°C. 'H NMR (400 MHz, CDCl3) § 7.52-7.49 (m, 2H), 7.47—
7.41 (m, 3H), 7.24-7.21 (m, 2H), 7.13-6.93 (m, 12H), 6.90—
6.88 (m, 1H), 6.86-6.82 (m, 3H), 6.50 (s, 1H), 4.85 (s, 1H). "*C
NMR (100 MHz, CDCl) 6 151.4, 148.9, 145.9, 141.9, 139.4,
134.4, 133.7, 129.8, 128.9, 128.6, 128.4, 128.1, 127.8, 127.7,
127.5, 127.4, 127.2, 126.9, 126.7, 126.4, 125.5, 118.9, 116.6,
90.0, 87.8. HRMS Calcd (ESI) m/z for C3H,5C10,: [M—OH]"
507.1516, found: 507.1514.
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5-chloro-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta|b]
chromen-3-ol (3ia): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1i (50 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 69% yield (pale yellow solid, 91 mg); mp 173-175 °C.
'H NMR (500 MHz, CDCl3) & 7.51 (d, J = 7.1 Hz, 2H), 7.46—
7.41 (m, 3H), 7.26-7.22 (m, 4H), 7.12-7.10 (m, 1H), 7.04—
6.75 (m, 13H), 6.55 (s, 1H), 4.94 (s, 1H). >C NMR (100 MHz,
CDCly) o 148.7, 145.5, 141.9, 139.5, 139.4, 134.4, 133.8,
129.8, 129.2, 128.9, 128.6, 128.1, 127.8, 127.7, 127.5, 127.3,
126.8, 126.4, 125.8, 125.6, 122.9, 116.9, 90.1, 88.4. HRMS
Calcd (ESI) m/z for Cs6H5CIO;: [M—OH]+ 507.1516, found:
507.1513.

5,7-dichloro-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta

[b]chromen-3-0l (3ja): Following the general procedure 2.2,
the reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1j (58 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 66% yield (yellow solid, 92 mg); mp 99-101 °C. 'H
NMR (500 MHz, CDCls) 6 7.50-7.49 (m, 2H), 7.46-7.43 (m,
3H), 7.24-7.09 (m, 7H), 7.05-6.95 (m, 6H), 6.92—6.90 (m, 1H),
6.87-6.85 (m, 3H), 6.48 (s, 1H), 4.82 (s, IH). >C NMR (100
MHz, CDCl;) 6 149.6, 147.3, 146.9, 141.7, 139.2, 138.9, 134.2,
133.5, 129.9, 129.8, 129.0, 128.7, 128.5, 128.0, 127.9, 127.8,
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127.7, 127.3, 127.2, 126.8, 126.6, 126.5, 125.4, 123.4, 115.9,
90.0, 88.6. HRMS Calcd (ESI) m/z for C3¢H24C1,0,: [M—OH]"
541.1126, found: 541.1125.

7-bromo-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta[b]
chromen-3-o0l (3ka): Following the general procedure 2.2, the
reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 1k (61 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 70% yield (yellow solid, 100 mg); mp 237-239 °C. 'H
NMR (400 MHz, CDCls) 6 7.52-7.49 (m, 2H), 7.46-7.42 (m,
3H), 7.25-7.22 (m, 2H), 7.15-7.09 (m, 4H), 7.04-6.92 (m, 7H),
6.90 (d, J = 8.5 Hz, 2H), 6.86—6.83 (m, 3H), 6.50 (s, 1H), 4.85
(s, 1H). 3C NMR (100 MHz, CDCl3) & 151.9, 148.9, 145.9,
141.8, 139.4, 139.4, 134.4, 133.7, 131.3, 129.8, 128.9, 128.6,
128.1, 127.7, 127.6, 127.5, 127.2, 126.7, 126.4, 125.9, 119.4,
116.5, 114.8, 90.0, 87.8.

5,7-dibromo-1,2,3,3a-tetraphenyl-3,3a-dihydrocyclopenta

[b]lchromen-3-o0l (3la): Following the general procedure 2.2,
the reaction was carried out by heating a mixture of 2-
hydroxynitrostyrene 11 (80 mg, 0.25 mmol), alkyne 2a (89 mg,
0.50 mmol), [Pd(OAc),] (3 mg, 5 mol%) and Cu(OAc),.H,O
(50 mg, 0.25 mmol) in xylene (3.0 mL) at 100 °C for 3 h under
air to afford the title compound. The product was purified by
flash column chromatography on silica gel (3% EtOAc in
hexane); 69% yield (yellow solid, 112 mg); mp 191-194 °C. 'H
NMR (400 MHz, CDCls) 6 7.51-7.48 (m, 2H), 7.46-7.42 (m,
3H), 7.38 (d, J = 2.2 Hz, 1H), 7.24-7.17 (m, 5H), 7.05-6.97
(m, 7H), 6.91-6.89 (m, 1H), 6.87-6.83 (m, 3H), 6.47 (s, 1H),
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483 (s, 1H). °C NMR (100 MHz, CDCLy) & 149.6, 1489,
146.7, 141.6, 139.2, 138.9, 134.2, 133.8, 133.5, 129.9, 129.8,
128.9, 128.7, 128.0, 127.9, 127.8, 127.7, 127.3, 127.0, 126.8,
126.5, 115.9, 114.8, 112.5, 90.1, 88.9. HRMS Caled (ESI) m/z
for C36Hy4Br05: [M—OH]" 629.0116, found: 629.0110.

7-nitro-1,2,3,3a-tetraphenyl-3,3a-
dihydrocyclopenta[b]chromen-3-0l (3ma): Following the
general procedure 2.2, the reaction was carried out by heating a
mixture of 2-hydroxynitrostyrene 1m (52 mg, 0.25 mmol),
alkyne 2a (89 mg, 0.50 mmol), [Pd(OAc);] (3 mg, 5 mol%)
and Cu(OAc),.H,O (50 mg, 0.25 mmol) in xylene (3.0 mL) at
100 °C for 3 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (4% EtOAc in hexane); 85% yield (pale yellow solid, 114
mg); mp 210-221 °C. "H NMR (500 MHz, CDCl3) & 7.90—7.88
(m, 1H), 7.80 (d, J = 2.85 Hz, 1H), 7.52-7.43 (m, 5H), 7.25-
7.24 (m, 2H), 7.11-6.83 (m, 14H), 6.56 (s, 1H), 4.61 (s, 1H).
BC NMR (100 MHz, CDCls) & 158.2, 149.6, 146.6, 142.8,
141.6, 139.1, 138.8, 134.0, 133.3, 129.8, 129.7, 129.0, 128.8,
128.0, 127.9, 127.8, 127.7, 127.4, 127.3, 126.8, 126.6, 124.4,
1243, 122.7, 90.1, 88.7. HRMS Caled (ESI) m/z for
C36H2sNO,: [M—OH]" 518.1756, found: 518.1753.

7a,8,9,10-tetraphenyl-7a,8-

dihydrobenzo[f]cyclopenta[b]chromen-8-0l (3na): Following
the general procedure 2.2, the reaction was carried out by
heating a mixture of 2-hydroxynitrostyrene 1n (54 mg, 0.25
mmol), alkynes 2a (89 mg, 0.50 mmol), [Pd(OAc),] (3 mg, 5
mol%) and Cu(OAc),.H,O (50 mg, 0.25 mmol) in xylene (3.0
mL) at 100 °C for 3 h under air to afford the title compound.
The product was purified by flash column chromatography on

silica gel (3% EtOAc in hexane); 74% yield (pale yellow solid,
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99 mg); mp 240-243 °C. "TH NMR (500 MHz, CDCl;) & 7.87—
7.82 (m, 1H), 7.75-7.57 (m, 5H), 7.51-7.37 (m, 4H), 7.29-7.18
(m, 7H), 7.02-6.84 (m, 10H), 5.06 (s, 1H). *C NMR (100
MHz, CDCl3) § 151.1, 147.9, 143.8, 142.5, 139.9, 139.8, 134.7,
134.2, 130.3, 130.0, 129.9, 129.8, 129.3, 129.0, 128.6, 128.2,
127.7, 127.5, 127.4, 127.3, 127.1, 126.7, 126.6, 126.3, 124.3,
122.4, 121.8, 118.8, 117.7, 113.7, 90.4, 87.8. HRMS Calcd
(ESI) m/z for C4H,50,: [M—OH]" 523.2062, found: 523.2061.

5-(2-hydroxybenzylidene)-2,2,3,4-tetraphenylcyclopent-3-
en-1-one (4a, E:Z = 1:3): Following the general procedure 2.3,
the reaction was carried out by heating a mixture of chromene
derivative 3aa (49 mg, 0.1 mmol), In(OTf)3 (6 mg, 10 mol%) in
chlorobenzene (3.0 mL) at 50 °C for 2 h under air to afford the
title compound. The product was purified by flash column
chromatography on silica gel (6% EtOAc in hexane); 89%
yield (sticky yellow solid, 43 mg). '"H NMR (500 MHz, CDCls)
0 7.53 (s, 0.25H), 7.46 (d, J = 7.4 Hz, 4H), 7.40 (d, /= 4.3 Hz,
2H), 7.37-7.35 (m, 1H), 7.30 (t, J = 7.5 Hz, 4H), 7.27-7.20 (m,
3H), 7.00-6.84 (m, 9H), 6.55 (d, J = 8.2 Hz, 0.25H), 6.44 (d, J
= 7.6 Hz, 0.25H), 6.29 (t, J = 7.5 Hz, 0.25H). >C NMR (100
MHz, CDCl;) 6 208.5, 155.9, 145.6, 144.5, 140.1, 139.8, 136.8,
134.9, 134.8, 133.4, 132.8, 131.7, 130.7, 130.5, 130.2, 129.9,
129.8, 129.7, 128.9, 128.4, 128.3, 128.2, 127.7, 127.5, 127 .4,
127.4, 127.3, 124.5, 121.5, 120.8, 119.5, 119.3, 115.0, 71.4.
HRMS Caled (ESI) m/z for CisHpsOy: [M+H]™ 491.2011,
found: 491.2010.
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5-(2-hydroxy-4-methylbenzylidene)-2,2,3,4-
tetraphenylcyclopent-3-en-1-one (4b, E:Z = 1:4): Following
the general procedure 2.3, the reaction was carried out by
heating a mixture of chromene derivative 3ca (50 mg, 0.1
mmol), In(OTf); (6 mg, 10 mol%) in chlorobenzene (3.0 mL) at
50 °C for 2 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (6% EtOAc in hexane); 85% yield (yellow solid, 43 mg);
mp 120-125 °C. 'H NMR (500 MHz, CDCl3) § 7.51 (s, 1H),
7.48 (s, 0.25H), 7.45-7.43 (m, 3H), 7.39-7.37 (m, 3H), 7.35-
7.33 (m, 1H), 7.30-7.24 (m, 8H), 7.20 (d, J = 8.0 Hz, 1H),
6.99-6.91 (m, 3H), 6.87-6.84 (m, 2H), 6.79 (s, 1H), 6.68 (d, J
= 8.9 Hz, 1H), 6.37 (s, 0.25H), 6.31 (d, J = 7.9 Hz, 0.25H),
6.31 (d, J = 7.4 Hz, 0.25H), 2.28 (s, 2.25H), 2.12 (s, 0.75H).
BC NMR (100 MHz, CDCls) & 208.5, 155.9, 145.9, 145.8,
143.8, 142.8, 140.2, 140.0, 139.9, 135.8, 135.1, 134.9, 134.8,
133.4, 133.2, 130.7, 130.4, 130.4, 130.2, 130.2, 129.9 129.8,
129.7, 128.9, 128.4, 128.3, 128.2, 128.1, 127.7, 127.5, 127.4,
127.3, 127.2, 121.8, 121.6, 119.9, 119.7, 119.5, 118.6, 115.6,
71.4,71.3,21.4. HRMS Calcd (ESI) m/z for C37H,30,: [M+H]"
505.2168, found: 505.2166.

5-(5-chloro-2-hydroxybenzylidene)-2,2,3,4-

tetraphenylcyclopent-3-en-1-one  (4¢c, E:Z = 1:1.5):
Following the general procedure 2.3, the reaction was carried
out by heating a mixture of chromen derivatives 3ha (53 mg,
0.1 mmol), In(OTf); (6 mg, 10 mol%) in chlorobenzene (3.0
mL) at 50 °C for 2 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (6% EtOAc in hexane); 76% yield (yellow solid, 40 mg);
mp 159-161 °C. "H NMR (500 MHz, CDCl3) § 7.51 (d, J = 6.4,
0.40H), 7.44-7.42 (m, 3H), 7.39-7.36 (m, 3H), 7.30-7.26 (m,
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7H), 7.20—6.83 (m, 9H), 6.73 (s, 0.60H), 6.52-6.49 (m, 0.60H),
6.36 (s, 0.40H). °C NMR (100 MHz, CDCl;) & 208.6, 205.1,
154.4, 152.7, 149.4, 145.4, 145.3, 139.9, 139.5, 138.0, 137.6,
134.6, 134.5, 132.2, 131.1, 130.8, 130.5, 130.4, 130.1, 129.8,
129.7, 129.5, 129.4, 129.1, 128.7, 128.6, 128.5, 128.4, 128.1,
127.8, 127.7, 127.6, 127.5, 127.4, 127.0, 126.2, 125.9, 125.6,
124.3, 123.6, 122.8, 120.9, 116.2, 114.9, 71.5, 71.4. HRMS
Caled (ESI) m/z for CsgHysClO,: [M+H]™ 525.1621, found:
525.1619.

5-(5-bromo-2-hydroxybenzylidene)-2,2,3,4-
tetraphenylcyclopent-3-en-1-one (4d, E:Z = 1:3): Following
the general procedure 2.3, the reaction was carried out by
heating a mixture of chromene derivative 3ka (56 mg, 0.1
mmol), In(OTf); (6 mg, 10 mol%) in chlorobenzene (3.0 mL) at
50 °C for 2 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (6% EtOAc in hexane); 75% yield (yellow solid, 43 mg);
mp 160-163 °C. '"H NMR (500 MHz, CDCly) & 7.53 (s,
0.25H),7.47-7.43 (m, 5H), 7.40-7.33 (m, 3H), 7.31-7.28 (m,
4H), 7.25 (d, J = 7.1 Hz, 3H), 7.08-6.93 (m, 4H), 6.92-6.84
(m, 3H), 6.78— 6.76 (m, 1H), 6.46-6.43 (m, 0.75H). °C NMR
(100 MHz, CDCl;) 8 208.5, 205.4, 154.8, 153.4, 149.3, 1454,
145.3, 141.9, 139.9, 139.5, 138.0, 137.3, 135.1, 134.7, 134.6,
134.5, 133.9, 133.7, 132.5, 130.7, 130.6, 130.5, 130.1, 129.8,
129.4, 129.1, 128.5, 128.4, 128.2, 128.0, 127.9, 127.7, 127.6,
127.5, 127.4, 126.4, 123.3, 121.1, 116.6, 112.8, 111.4, 71.5,
71.4. HRMS Caled (ESI) m/z for C3sHasBrO,: [M+H]
569.1116, found: 569.1111.
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5-(2-hydroxybenzylidene)-2,2,3,4-tetra-p-tolylcyclopent-3-
en-1-one (4e, E:Z = 1:4): Following the general procedure 2.3,
the reaction was carried out by heating a mixture of chromene
derivative 3ab (55 mg, 0.1 mmol), In(OTf); (6 mg, 10 mol%)
in chlorobenzene (3.0 mL) at 50 °C for 2 h under air to afford
the title compound. The product was purified by flash column
chromatography on silica gel (6% EtOAc in hexane); 69%
yield (sticky yellow solid, 38 mg). '"H NMR (500 MHz, CDCl;)
o 7.57 (s, 0.8H), 7.42-7.38 (m, 0.40H), 7.33 (d, J = 7.9 Hz,
3H), 7.28-7.20 (m, 5.2H), 7.12-7.08 (m, 4H), 6.95 (d, J = 8.3
Hz, 1H), 6.85-6.71 (m, 7H), 6.52 (d, J = 8.2 Hz, 0.20H), 6.43
(d, J=7.7Hz, 0.20H), 6.30 (t, /= 7.6 Hz, 0.20H) 2.39 (s, 3H),
2.31 (s, 6H), 2.14 (s, 3H). °C NMR (100 MHz, CDCl;) &
209.7, 156.0, 144.8, 144.2, 137.9, 137.3, 137.1, 136.9, 133.6,
132.3, 132.2, 131.8, 131.4, 131.3, 130.8, 130.4, 130.0, 129.8,
129.7, 129.1, 129.0, 128.3, 128.2, 128.1, 125.1, 120.8, 120.0,
70.6, 21.5, 21.3, 21.2. HRMS Calcd (ESI) m/z for C4oH3403:
[M+H]" 547.2637, found: 547.2623.

de
F
O’
o ()
H
F
4f

2,2,3,4-tetrakis(4-fluorophenyl)-5-(2-

hydroxybenzylidene)cyclopent-3-en-1-one (4f, E:Z = 1:2):
Following the general procedure 2.3, the reaction was carried
out by heating a mixture of chromene derivative 3ad (56 mg,
0.1 mmol), In(OTf); (6 mg, 10 mol%) in chlorobenzene (3.0
mL) at 50 °C for 2 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (6% EtOAc in hexane); 86% yield (sticky yellow solid, 48
mg). '"H NMR (500 MHz, CDCl3) & 7.60-7.56 (m, 0.35H),
7.51-7.44 (m, 0.7H), 7.36-7.33 (m, 4.2H), 7.24-7.21 (m,
0.7H), 7.13-7.08 (m, 1H), 7.03-6.84 (m, 8H), 6.84-6.61 (m,
5H), 6.57 (d, J = 8.2 Hz, 0.35H), 6.43-6.34 (m, 0.7H). °C
NMR (100 MHz, CDCl3) 6 206.9, 162.6 (d, J = 247 Hz), 162.2
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(d, J= 246 Hz), 162.1 (d, J = 246 Hz), 159.0 (d, J = 246 Hz),
155.7, 145.0, 143.2, 141.6, 135.9, 135.5, 135.3, 133.3, 133.2,
132.9, 132.3, 132.2, 132.1, 132.0, 131.9, 131.7, 131.3, 131.2,
131.0, 130.4, 130.1, 127.8, 123.7, 121.2, 120.9, 119.5, 118.8,
116.4, 116.2, 115.6 (d, J= 21 Hz), 115.5 (d, J= 21 Hz), 115.0
(d, J=21 Hz), 114.9 (d, J = 21 Hz), 70.1. HRMS Calcd (ESI)
m/z for C3gHaF40,: [M+H]™ 563.1634, found: 563.1630.

2,2,3,4-tetrakis(4-chlorophenyl)-5-(2-
hydroxybenzylidene)cyclopent-3-en-1-one (4g, E:Z = 1:2.3):
Following the general procedure 2.3, the reaction was carried
out by heating a mixture of chromene derivative 3af (63 mg,
0.1 mmol), In(OTf); (6 mg, 10 mol%) in chlorobenzene (3.0
mL) at 50 °C for 2 h under air to afford the title compound. The
product was purified by flash column chromatography on silica
gel (6% EtOAc in hexane); 79% yield (sticky yellow solid, 50
mg). '"H NMR (500 MHz, CDCl3) & 7.55 (s, 0.30H), 7.49 (d, J
= 7.8 Hz, 0.60H), 7.39-7.09 (m, 12H), 7.00-6.83 (m, 5.2H),
6.74-6.69 (m, 2H), 6.57-6.53 (m, 0.30H), 6.39-6.32 (m,
0.60H). *C NMR (100 MHz, CDCl3) & 205.8, 155.7, 153.8,
145.5, 142.5, 137.9, 137.8, 135.6, 134.6, 133.9, 133.8, 133.6,
133.1, 132.7, 132.6, 132.3, 131.7, 131.4, 130.9, 130.8, 130.5,
129.8, 129.6, 128.9, 128.3, 128.2, 128.1, 123.5, 121.2, 120.9,
119.6, 118.5, 115.1, 70.3. HRMS Caled (ESI) m/z for
C36H2CL O, [M+H]" 627.0452, found: 627.0449.

2-((5-hydroxy-2,3,4,4-tetraphenylcyclopent-2-en-1-

y)methyl)phenol (4h): The reaction was carried out by
reacting 4b (50 mg, 0.1 mmol) with NaBH,4 (6 mg, 1.5 equiv.)
and cerium(IIl)chloride (5 mg, 20 mol%) in methanol (3.0 mL)
at room temperature for 4 hours under air. The product was
purified by silica gel flash column chromatography (10%
EtOAc in hexane); 90% yield (yellow liquid, 46 mg). '"H NMR
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(400 MHz, CDCls) & 7.53-7.50 (m, 2H), 7.38-7.27 (m, 10H),
7.24-7.17 (m, 3H), 6.94-6.84 (m, 5H), 6.62—6.52 (m, 3H), 4.98
(d, J= 6.0 Hz, 1H), 3.40-3.35 (m, 1H), 2.73 (dd, J = 14.5, 10.2
Hz, 1H), 2.39 (dd, J = 14.5, 3.1 Hz, 1H), 2.22 (s, 3H). “C
NMR (100 MHz, CDCls) & 154.5, 143.9, 142.2, 141.7, 139.8,
137.7, 137.2, 136.2, 131.4, 130.7, 129.8, 129.7, 128.5, 128.1,
127.9, 127.6, 127.5, 127.4, 126.8, 126.5, 124.4, 121.3, 117.6,
80.3, 69.2, 54.7, 27.5, 21.1. HRMS Calcd (ESI) m/z for
C37H3,0,: [M—OH]" 491.2375, found: 491.2372.

5. NMR Spectra and HRMS of Synthesized Compounds:

- R-R-R i E e Rl BN R R A R RN I R e R COQONNULLTONNOTTON- QON

NI TLLITANNNNNNAA 110038000 QCC00CQ0NN0AN0NNGK0IAQI@EQQLNM G

FBREFNNNNNRNNNNNNNNNNNNNNNNNNNNRNNNNNGSOS GGG G800 6680600668060 T
e ——— L L\ " — . . .

0% t~OH
3aa
R L
2%88c88 &
N m AN S

7 11.0

T T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

«

T T T T T
10.0 9.5 9.0 8.5 8.0 7.

24




10030 HHMNOMN T A I N PVOOVAWMOMMNN QT M
ONM - ONOOBDODRTHRINTTNAONSINNG —I0 ®OT
PB1_97 NS TN ATTRABBBONNNNNNGSETANNTN L@
= NFTTOMMMANANNNNNNNNNNNANNSSON NKNG
pub JRERJRA S R U S S D S S S S S R S S " G S N NN
PR N
e an N

OH

@)
n,

!

3aa

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

B Elemental
File Edit View Process Help

B meE 8 M g x|

Single Mass Analysis -
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0

Element prediction: Off |
Number of isotope peaks used for i-FIT =3 =
Monoisolopic Mass, Even Electron lons |
115 formula(e) evaluated with 36 results within limits (all results (up to 1000) for each mass)

Elements Used

4731870 63 18 H33 OM 443 2457 8 03 W

a3 62 131 €29 HD 05 455 314 B ® 6

4731812 190 €25 H9 09 49 2464 s 20 9

M08 A2 56 €22 H33 o1 445 2006 2 B 1

4731753 8 315 €32 HI5 04 465 4127 2 B 4

4731718 388 14 H33 017 462 3688 w8 17 -
050721 11696
PE1-07_¢ AMZ (Ar30000.0,556 22.0.00.L S 1) 1 TOF MS ES+
i 4731002 151e+007

OH

w!

4741928

3aa

1019 J475.1954
73101
295 8393 71257 3961417 By S0 5031544 6412687 5002013 726.8078 B0BITIY 997 34608532919 9409395 9435544 0800842
90, e

60.3825 80.1564 118.4529
bz ¥ Z

1809879 2193439 2380891

B0 60 100 120 140 160 18D 200 220 240 260 280 300 320 340 300 380 400 420 440 480 480 500 520 540 580 530 500 620 640 650 680 700 720 740 790 780 600 620 640 690 ©80 900 920 40 960 680

25



434
€re 7
e

ez’

3ab

——F960

— 12001

09
WMN.M
re'S
=0£T
1T
R ard

0.5

1.0

1.5

2.5

f1 (ppm)

+8°9L
wﬁnnW
8v'LL

L57(8 —
6868 —

98911
99°£11
0b°zeT o
0zb2T
[dzas
[Rea s
[Yra s
SLLTTA
80821
2821
75821 ]
6621 7
99'62T -
8/°671
mm.ﬁmi
61T

0s'sET
£99€T
88'9€T
66'9€T
60'8€T |
T 16T
80°SHT

e

S —

10149
PB1_98

OH

AN

a7

3ab

ey

T
110

T
120

T
130

T
140

T
150

T
160

T
170

T
180

1 (ppm)

26



File Edit View Process Help

| meE 8 M D ¥

Single Mass Analysis 2
Tolerance = 100 0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Of
Mumber of isotope peaks used for iFIT =3 E
Monoisotopic Mass, Even Eleciron fons
135 formula(e) evaluated with 36 resuts witin limits (all Fsults (upto 1000) for each mass}
Elements Used A
C22 a1 014 u
7 155 O3 7 06 %57 4162 n n s
15 C29 HIT 09 W9 3432 2 7 s
65 a6 b4l O11 w2 212 x a u
W5 36 I 04 654 4901 % 3 4
15 18 e o1 WE 207 B a u -
22072022_105_11
PB1-88_220720 ]MZ (430000.0.556 260,005 1) 1. TOF MS ES*
1.05+007
i 529.2528
. 07 ~%OH
z
5302854
. 5312580 "
650083 1027916 138.8005 2088 5357 200 Juapny 3934506 4252085 443 2024 £28 156 ST02455 gy omey 5523763 733.9666 "2199%8 795 2053 811.4088 8865785 9199097 9559645 5 00997
- s I RN sor s SRR g A ot o e
60 B0 100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 450 430 500 520 540 560

800 820 640 660 680 700 720 740 780 780 800 820 840 860 880 900 020 940 960 980

'

3ac

0.95= —

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

1 (ppm)

27



OCANMOAOO TR ANVORNEHNOUNMODOOWMINO MO O WN ©
12073 SOREBAETLESNERACIBISBNBISTIERE o290  odv eng
DK_102 NMBFTNTB OO TTORBBONNNGCS ST FANN e TR e T M
- feydaggdussidgggannngsggyians 3% 48 R
G AR i Ra gl R R oo oo s Be - S - SNG 3 e
RRARARARARARARARARARARAR ARG brinleiARnRs AR
e = I ~-
P
W vt o ..HJ.JMIM’ v ek TR Ty Ty e LWWWWMWMWIMWWW*
, A v AN W
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
File Edit View Process Help
& e 8 M o K
Single Mass Analysis A
Tolerance = 100 0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Humber of isotope peaks used for i-FIT =3 =
Monoisotopic Mass, Even Electron lons
135 formula(e) evaluated with 38 resuits within limits (all results (up 1o 1000) for each mass)
Elements Used -
Mass mDa | PPM | DBE | Formula C H 0 <.
5292529 02 .5 €40 H33 O 40 33 1
33 25 Q2 H41 014 2 4 u
61 155 (33 HIT 06 E: 37 6
a1 115 €29 H37 09 8 7 9
-120 65 €26 Ha1 O11 % a1 u
150 05 36 HB 04 » 33 4
13 15 Gie et on B oa w :
FTER R
PE-102_20112023_020 996 (8,548} AMZ (4-30000.0,556.21,0.00.LS 1) 1. TOF MSES+
b 520.2520
[S—- 07 ~~OH
~
1545 2471
|546.2504
f
. 1328534 1723395 2480949 2620046 290.9100 3441231 3021425 4331790 44503656 5002102528 1580 BAT2550 5852344500 no37 5532036 5043522 7236561 7801100 8240092 3398006 ao4spsp 3315213 -
120 140 160 180 200 220 240 250 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 G20 640 G560 680 VOO 720 740 760 780 800 820 840 860 580 900 920 040 960

eRwE

L N

28



29

Mo

3ad

o
ro
n
Fo
e
-
10
[
Lo
N
0
Fei
$8'9L 7
o .
L2 9reeq
8v°LL A
8'98 1
[ @ L5768
™ 9L'ETT
L6ETT
o 8T
F< 05111
$0'STT 1
ST'STT
0 779771
L9 zrott W
_pE9TT
ESLLTT
Q. .
§6 — |J —60 |9 SP0sIT
2] 0 L6221
6591 TLETT A
£9'91 »  S9LTT
049 Fui  ST6CT
€091 ST'6CT |
SL'97 Tb°62T
£8'91 LS wr6er
88'91 SL621
68'97 €8'621
68'9 Y w  6T0ET
86'9 7 — ~00T [ €zt
6694 Feze 6b'TET
002~ — =TT | wmAQW
ooAn Un _ =T Fe  P9IET
sk T Fo¢ 8C'SET
o zesen
oz | —_ =1e7 LW 9E'SET
02 A
k3 8801 7/
L0°L] L9°€pT
60°27 o 169bT
60°27 [® 95751 —
0L L€09T
MHM ] " wm.oﬁw
4] lw 16091
STe €910 7
ST'L] 28'291
or'L Lo ze€or
i @ gEE9T
Xy TT'$9T
97L ] "
€L Fo
St ] o
H ]
@ L W 3o
- S ~a

f1 (ppm)




12606
TG_99

-111.89
-112.65
-114.10
-115.74

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185 -190 -195 -200 -205
f1 (ppm)

File Edit View Process Help

) mew 8 M ol

Single Mass Analysis -
Tolerance = 100 0 mDa / DBE: min =15, max = 50.0
Element prediction: OF
Number of isotope peaks used for (1T =3 =
Monoisotopic Mass, Even Electron lons
1083 formula(e) evaluated with 339 results within limits (all resuls (up to 1000} for each mass)
Elements Used J
Mass Colc. Mass_| mDa | PPM_| DBE | Formula [AT [iATNom |FtConf | € [ H | 0 | F | -
545.1526 5451527 -01 02 135 C28 H2 0 F9 4839 6342 018 28 22 1 9

5451520 05 M5 CHHLOM 4819 0.7 - )

5151520 05 15 ClF H31OIT R 4830 5409 045 i 17 2

51518 15 55 COHWOIGF 433 5805 030 n N 6 1

5451517 17 B5 COHNE 4851 7566 085 % 2 3

5451516 18 175 1 HA R 4843 6767 012 n n 8

5451538 22 95 CSHBOZFO 4834 S84 029 5 3 2 10 -
22072022_105_11837
PE1-08_22072022_015 306 (2 6573) AMZ (A(30000.0,556.17,0.00,LS 1); Cm (277:508) 1.TOF MS ES*

5 1692+007
o 2191085 F
5451526
5%
4451311 F F
3122851 4730893 3ad
4431139 5611485
3530730 g3 174 501.1381
geotoms 2RO s i 4781227 5432080 (5621494 "5021357
JAgIRr 20 prag ilioger Uiy L [ I ¢ | B ¥ 850484 7o10ses 7avzzrr 77731 asedsis  eraavss 0112040 gsgusyz 99139T
50 75 100 125 150 225 250 275 3 326 350 375 400 450 475 500 525 550 575 600 625 650 @675 700 725 750 775 800 825

875 900 925 050 075 1000
For Help, press F1

30



T

0.5

1.0

1.5

b8'9L
9T'LL
8v'LL
v1'98 1
ov'68 1
o 0872071
[ S0'€0T 1
0£°€0T 1
. 9901
For  16°€0T 1
90407 1
L1407 1
TEH0T 1

2.5

31

7501 1
€607 |
s |
v evsorf
~0E0TT |
£95°017
Sv8°0TT 4
TLOTTT
60°CTT o
b searn
SHTTT
$9°2TT
L7271
16'LTT
mm.oEW
¥8TZI\
To.n re soger—
12821~
Tﬁ L [ wosrN
gz e VSSET
. LT9ET
o 8L°0b1
99°THT ~:
80°EHT
ST'EpT 7
SS'ShT
STZ51 —
61'19T
" :LSW
o SS'T9T
92291
6€°291
LS ege9r
20'v9T
9L'%91
88491

5.0

=+60 -

6.5

12687
PB_460

f1 (ppm)

T

T T T T T T T
170 160 150 140 130 120 110

180

190




12651 28
PB_460 N o
oo o

R

/

/

WL

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
55 -60 -65 -70 -75 -80 -8 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185 -190 -195 -200 -205
f1 (ppm)

File Edit View Process Help

| meE 8 M Dl ¥

Single Mass Analysis B
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0

Elsment prediction: Of

Humber of isotope peaks used for iF1T =3 B
Monoisotopic Mass, Even Electron lons

1377 formula(e) evaluated with 487 results within imits (all results (up to 1000) for each mass)

Elements Used -

Cal mDa Dt | Formula AT [iATNom [Ftconi% [ c [H [0 ¢ =
15 8
671152 04 15 C17 Hz7 017 F6 1525 5487 041 72 1 6
6171153 05 355 CAAHIE0F3 140 7024 009 4 15 1 3
6171143 05 165 C28 H5 016 1536 6565 014 B 5 16
6172154 06 125 €25 H26 017 F 1534 6374 017 ri % 17 1
671142 06 /S C47 HIS F2 182 7368 008 15 2
6171141 07 55 C20 HI6 016 F5 1528 5748 032 0 % 1 S <
20112023_123_15715
PB-460_20112023_019 831 (7.213) AM2 (47 30000.0,556.20,0.00.L S 1) 1. TOF MG ES+
5 1316+006
T 3010836 +00%
%

617.1148

633.1107

1480538 302 0851 !

. Jssan

1200568 | 1a00sa 2050172 2579191 r0000p [ 3030040 3800880 4137065 4351818 4011758 sonosat 5792793 [B341188 o1 4330 7261854 7812416 8293476
e Lo

720 140 150 180 200 220 240 250 280 300 320 340 380 380 400 420 440 450 430 500 520 540 550 S0 600 620 640 550 S50 700 720 740 750 780 800 820 840
For Help, press F1

9533548 gesaisp 57238 gon 00

890 §60 900 920 940 S50 880

32



ey —

41226.1.fid
41226

1

PB-462

Cl

Cl

3af

=+6'0

oot

10'S
tzos
gre
JIEP

f1 (ppm)

$8°9L
oT'LL WY
8v'LL
898

2568
bLLTT /
SS'8TT
60°€T
61°€21
[artas
e
[Yxas
TH'8¢T
18'82T |
1627
05627
68'0€T
L0°TET o
89'TET 4
8€°ZET
£8'7ET
89'EET
PBIEET
88'beT
z8LET
S6'LET
8T THT %
LErt’y
10961
9'ZST —

Tr——

PB_462

12187

Cl

Cl

OH

A

1)

Cl

Cl

3af

earwd

T T T
170 160 150

T
180

f1 (ppm)

33



T

Cl

OH

A

a7

Cl

Cl

3ag

00T
ES0T

9
Wwo.n
=177

Foov
801

0.5

1.5 1.0

2.0

3.5

4.0

4.5

5.0

¥8'9L
oT'LL

3ag

hig=-
£9'98

=80'611
©8reTT |
6€7€CT 1
9E'9TT 1
oT'£21 1
S8L2T 1
£6'£21
S0'82T |
£2'821 1
2821
€2°621 1
TE'62T
LE°671
£5'62T
69'621
0S'0€T

T v968
w@w.m:/

LY'EET
88°€ET

|
!
:

L6'PET —

85°GET

va

6€THT ~
LT T

9ETHT

o1

Pb'CST —

PB_103

12244

110

T
120

T
130

T
140

T
150

T
160

T
170

80

f1 (ppm)

34



Edit View

File Process  Help

o miaE| sl M 8

Single Mass Analysis -
Tolerance = 100.0 mDa / DBE min=-15, max =500
Element prediction: Off
Number of sotape paaks used for (FIT z
Monolsotopic Mass, Even Electron lons.
1042 formula(e) evalualed with 320 results whin lmils (al resuls (up fo 1000) for each mass)
Elements Used I
31 165 4 W7 019 w6 1S 0w ¥ v . 3
AHZ (4430000.0,555 2200018 1 1 TOF MSES
755040 cl 308e+00¢
sti0ze4
% z
Cl
s
5090345 cl
§13.0345
9756527 3ag
’ 4140402 . = . 5776546
527.0281 5 g
o 5573110 585 46266733005 5302008 saqu7yp BOBRGZZ))|| A v 856 3130 b I ssosorageraoey 7' Nra0se03i2aaurziasaenn  Tazzse0  7seders  7eesis
: i - - miz
540 5is 530 555 %30 505 50 575 560 56 60 595 600 G0% G10 815 50 625 630 35 640 S4s 530 655 630 685 570 7% 2

v r ? T r T
680 6BS 690 695 700 705 710 715 720 725 730 735 740 745 750 755 760 785 770

12226 O Y "D O NV ONYT TOT NI HONNOONMNINTMAN—ATVDOONTITMNANTTNND O N
RNONMEOMMMMMANANANNAAA A A A A A 100000000 NNnada o
PBASONNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNOO O OO OOW0n
N
e T

CF3

CF;

Y

3ah

e LB g d
S238K82C8 &
NNT NG S
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

35



¥8'9L

3ah

8¥'LL

6898 —
96’68 —

[4: 481
Y8611
or'geT
RTas
0TbT
£SHTT
Praras
£6°921
15721
8Tt
L1821
vL6CT 7
gooer /.
69°9ET
STLET T
ETTHT N

8S°TPT -F
86'THT \

TG_459

12241

f1 (ppm)

36



[4w4
b1'T
81T
£b'T
v8'p
€6
b6y
259
59
59
959
959
£9°9
599
899
09
73]
SL9
9,9
o9
189
189
289
289
£8'9
£8'9
£8'9
89
589
589
589
98'9
89
96'9
169
169
869
869
669 |
66'9 |
00°Z
00°£ 1
£0°Z 1
b0°L
$0°Z
b0L
502
502
90°L
L0
L0
80
€1
ST/
JAYE
8T/
gL
sz
9z |
e
ez |
£°L
8e°L
Sv'L
9L
YA A
Ly,

oo
o

—Tes0

60'C

%\ﬂNAw
%\vﬁAo

Feee

0.c

0.5

1.0

1.5

2.5

3.5

4.0

4.5

5.0
f1 (ppm)

wyr —
80°'T¢C
N?ANW
85°T¢C

¥8'9L
9TLL
8v'LL
66'98
09°68
8’68
CHETT
LSETT
€6°ETT
STHIT
SLPTT
96'vIT
L8°STT
60911

Me

L

FTYRA VT

A

AN

Ll alal

Al

89'/TT
s9'cet
[A7as
16°€T1
8Lt
09221
co'8er
98T
68'871 |
96Tt |
£9°6¢T
T9°0€T
647057
TSTET |
65'TET o
eosen
SO'9ET
0p'9€T |
£579€T
ST'LET

SSLET ;W
95°8ET ~&
POPT —

89'¢ST ~.
587517

¢L09T —
8T°€9T —

PB_105

12136

L)

VAT R

v

Ly

T T T T T T T
170 160 150 140 130 120 110

T
180

f1 (ppm)

37



12622 i I
PB_105 N T o
NFE
F
X
Me
lelr
F
Me
3ai
LN

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -145 -150 -155 -160 -165 -170 -175 -180 -185 -190 -195 -200 -205

f1 (ppm)

File Edit View Process Help
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Single Mass Analysis
Tolerance = 100 0 mDa / DBE: min = -1 5, max =500

Element prediction: Off

Number of isotope peaks used for (1T =3 =
Honoisotopic Mass, Even Electron lons

1062 formula(e) evalualed with 310 resulls within imits (sl results (up to 1000) for #ach mass)

Elements Used

Mass Colc.Mass_| mDa | PPM_| DBE | Formula [=AT_[ T Nom [FitCont% | € | H | 0 | F | 7
537.2031 537.2031 0.0 00 15 CI9 H37 017 3507 5729 033 19 37 17

537.2030 01 0.2 OB HIT O 2 S 016 EE 1 2
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| meE 8 M D ¥

Single Mass Analysis
Tolerance =100 0 mDa / DBE: min =-15, max = 50.0
Elsment prediction: Off
Humber of isotope peaks used for {FIT =3 =
Monoisotopic Mass, Even Electron lons
62 formua(e) evaluated with 26 results within imits (all esults (Up 10 1000} for each mass)
Elements Used N
Mass mDa | PPM | DEE | Farmula FT | FAT Nom | FitCont% | € | H | O -
0. 165 €26 HM O 3930 2456 858 26 21 1 &
75 €10 H25 06 90 258 287 105 6
35 Q15 HIS 09 a6 4107 185 15 5 9
15 €12 W29 o1 150 4513 110 2 o» 1
125 C2Ha 04 3936 3056 an 22 a2 4
15 €23 HIS 03 34 289 551 a2 5 3
-05 1 H25 012 3952 4672 094 1 25 12 fuc
AM2 (44.30000.0.555 32,0 00,8 1 1 TOF MS E:
3 55e+00t
it 3491587
%
{250,105
51,1405
365 1555
3341271
| 1366.1546 I
ol 1489644 3600273 2110735 2720941 559 4ge¢ 331167 1 40311423 4631928 5952009 3442800 6219060 5453586 7053661 7394088 g5 45ps 8053813 4450538483007 9oy 5047 9436144 957 5047
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File Edit View Process Help
| B 8 M
Single Mass Analysis =
Tolerance = 1000 ma / DBE: min=-15, max =500
Element prediction: OF
MNumber of isotope peaks used for i-FIT =3 .
Monoisolopic Hass., Even Eleciran lans
126 formula(e) evalualed with 37 results within limits (all fesuts (up To 1000)for each mass)
Elements Used ]
ez s | o | DB | Formuis Ficont% | € | 1 | O -
01 5 €31 KA [ T
3470 25 QIO 1358 Y
60 123 155 C30 ML 06 WL 4LB 16 N
93 181 115 26 H31 09 3622 325 385 2% 3 9
s M2 65 caMson WS 247 843 B 3 ou
152 312 05 33 H2T 04 3639 4534 072 e 1 4
47181 187 ¥4 15 IS5 RIS O 1 213 1178 15 B W S
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5e+00!
s 4872081
385.1300
%7 @ /
387 1330 el
(5052079
" 1322751 104 35822191340 2520488 pg0 ggqq 2000537 spp0zsq PR 1NE 454172045 1350 53520005642685 spgosm po3sor s77ooas 1o1347s414sg 8104377.8314000 6950524 9523801
Yo e i e e T - e - e = T — - R e T -
100 120 140 180 180 | 200 220 240 280 280 300 320 360 360 360 400 420 440 450 430 500 520 540 550 580 600 620 640 680 600 700 720 740 760 760 800 620 840 G50 630 900 920 940 980

41



9TCc—

00°Z
T0°Z

3ca

E90€

Fvso

00T
A g0
Tﬁﬁ

i34
H\ 9Tt

€0'€
W €0'T

f1 (ppm)

651 —

$8'9L
wﬁ.nnw
8b'LL

8548 —
07°06 —

99411
€€°811
0€'12T
ez o
2T9TT
09'92T
11221
0Z°£21
€741
95°£2T
£9'£21 7
£1°821
£'82T
18'821
10671 Q
06'621
LOPET |
€LPET

2€6ET
78'6€T ]
$0°0bT
YTTHT
8€°€HT -
£€°/bT
58251

B

T ———

TG_430

11916

OH

A

1)

3ca

Loy

T T T T T T T
170 160 150 140 130 120 110

T
180

T
190

f1 (ppm)

42



File Edit View Process Help

| meE 8 M D ¥

Single Mass Analysis B
Tolerance = 1000 mDa / DBE min = -15, max =500
Element prediction O
Humber of isotope peaks used for iFIT =3 =
Monoisotopic Mass, Even Electron lons
126 formula(e) evaluated with 38 resuits within limits (all resuits (up to 1000) for each mass)
Elements Used N
Mass Caic. Mass | mDa [ PPM [ DBE [ Formula c[H]o 7
48] 4872062 08 €37 HZ7 O 5038 4640 37 I 1 E
472027 31 64 25 ClOH3 0l 5020 2858 103 U
487 nn 63 129 155 €30 H:1 06 5028 3654 E n 6
457198 90 185 115 C26 HI 09 5024 3268 % 31 9
48712179 -121 -8 65 €23 H35 O11 5021 2966 P 35 n
4971909 145 06 N5 CHHT O 033 4120 EC
4871874 184 378 -15 Q5 H35 017 5020 2882 15 35 17 -
1.TOF MSES+
. 84284005
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» (0)S ~~OH
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-
5032022
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504.205
3871306
2 2 52125 5
i519628.9637480  zosasre  **0ae00000  3ps0298 saso7os. [ asanar 4%41%0us7 1280 AB2120 Sk F0 6121100 2035 665.4247 7213884 7831345 8585008 5853148 909 49159728807 954 6799
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Single Mass Analysis -
Tolerance = 1000 mDa / DBE min=-15, max =500
Element prediction: OF
MNumber of isotope peaks used for i-FIT =3 e
Monoisolopic Mass, Even Eleciron fans
126 formula(e) evalualed with 37 results within limits (3l fesuits (up fo 1000)for each mass)
Elements Used ]
Mass Mass. mDa PEM DBE | Formula H >
1 N5 CI1 RO arE=] E
68 25 19 HE5 Ol O
1425 155 €30 WL O6 » on o6
185 115 25 AL 09 s
244 65 CBHBOU z o3 ou
310 205 (33 HZT O4 3 n
82 A5 Q15 HES o1 215 s 049 5B U =
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4872080 AN
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0 1389851 194 1856 i N 280.0661 o 7 "~ _415.1477 4871203, ( 7 6227098 6809317 7445264 TB25040 8146022 8554399 948 5158 980 9497 o
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Single Mass Analysis z
Tolerance = 1000 mDa / DBE: min =15, max = 50.0
Element pradiction: Of
Number of isatope peaks used for LFIT =3 o
Monoisotopic Mass, Even Electron lons
132 formula(e) evaluated with 39 resuits within limits (ail results (up 1o 1000) for each mass)
Elements Used -
Calc. Mass mDa DBE | Formula FIT Norm | Fit Conf % C H 0 .
1.5 2
5031976 34 63 25 (19 H35 015 2 254 810 19 33 15
503.2070 60 -1ns 155  ©30 H31 07 3127 4006 182 30 31 7
5031917 a3 185 115 €26 H31 010 3221 3482 314 2% 31 10
503212 -119 -236 65 (€23 H35 012 6 2011 544 23 35 12
5031858 152 02 05 33 HT 05 B2 4562 104 3 2 5
5031823 187 312 -15 €15 H35 018 320 2382 924 15 35 18 -
291120 127
PB-431_20112023_006 890 (7.726) AM2 (Ar.30000.0.556.22.0.00.L.8 1) 1. TOF MS ES+
3.55e+006
- 5032010
. O =
042029
5
535.1964
|
181067
1049566 2129759 2550083285 2621 4011338 4531884 SRO1T cgp1g13 7834755 026 4625 9605356
3 165.0059 = 3 1301 0816 338.2029 S 4174478 492195 503 1130, k‘ 3 6645150 718.6451729.6452 7643531 1 8320229 864 4661 29415820 -
- e : - A : s ; e B .
150 175 200 225 250 275 300 325 350 ars 400 425 450 475 500 525 550 575 600 625 650 875 700 725 750 775 800 825 as0 875 900 925 450 975 1000

HTOONMOVUNTONVROTNORRNOVITNO®

COMNANNNH—A-H A 410000 COinn <

COVOMTTTTTTTETFTTE TS A
—

OH

@]
D,

Wy

m
(@]

3fa

|

212
326 A
313 &
12.0
2.19
1.06
1.00
0.59 T

| 22 {F

T T
100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -05
f1 (ppm)

46



HIPIT B N R R INRIT TSI 2SS TNESH288R3XTI8 800 ® o o ¥ © o
TP B NNG T B TR R RSB BBNNNRNRN GG BN S AN &= @ ¥R Qo - o
T TTOOOMOOMONOMONNNNNNNNNNNNNNNNNNAA O N NN O wn < wn <
R B B B B B B B B I B I B I R R I I I I R R I R AR I R BRI - o) NN N 0 O —

e S SRS Ny S e ~~- V W

0" TOH
3fa
. . A " 0 A " | o
iy W il . v A e o
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

Fie Edt View Process Help
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Single Mass Analysis A
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Humber of isotope peaks used for 11T =3 =
Monoisotopic Mass, Even Electron lons
131 formula(e) evaluated with 38 resuits within limits (all results (up 1o 1000) for each mass)
Elements Used A
Calc.Mase_| mDa | PPM | DBE | Formuia AT Nom | FitConf% | € | H | O -
5172168 03 06 245 (038 H29 02 542 6129 122 38 r= 2
S22 33 64 25 C0 HI OIS 300 1927 1436 % @ B
517.2226 61 <118 155 31 HI3 07 2529 43813 080 n 3 7
S720M 91 16 115 C27 HE OI0 322 40 18 7 B W
517.2285 120 -2 65 (28 H37 012 2511 3033 a8 2 E 12
SN 150 B0 N5 04 HB 05 221 5603 037 ET
17198 185 358 15 CI6 W7 OI8 295 1382 10 ¥ 3 1 -
1.TOF WS ES+
131e+008
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: EtO
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3 S ke [ 5832385 5153383
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‘Elemental
File Edit View Process Help
& e 8 M o K
Single Mass Analysis
Tolerance = 100 0 mDa / DBE: min = -1.5, max =50.0
Element prediction: Off
Monoisotopic Mass, Even Electron lons
893 formula(e) evaluated with 279 results within imits (all results (up 1o 1000) for each mass)
Elements Used:
€. 0-100 H 0-80 0.0-30 F.0-10
Mass alc. Mass mbDa | PPM DBE | Formula C H [} F -
4911815 4911811 04 08 M5 C6EHMOF E 24 1 1
4911810 10 135 CQBHS O 2% 5 1 L]
4911821 12 95 (5 HH02F 25 % 2 7
4911823 15 05 G3IHS02ZFR 33 i 2 2
4911800 3 85 39 H3 9 3
4911832 -35 55 Q2HT BB 2 n 3 8
w1178 35 s oz B 5 )
20112023_127_15704
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Single Mass Analysis A
Tolerance = 1000 mOa / DBE: min =-1.5, max = 50.0
Element prediction: Off
Humber of isotope peaks used for i FIT =3 =
Monoisotopic Mass, Even Electron lons:
701 formula(e) evaluated with 156 results within limits (ail results (up ta 1000) for each mass)
Elements Used A
Famula o =
1
5071522 23 HID O CI5 1
5071503 11 115 4 H2T 012 4186 18115 000 u n 12
07194 20 155 C30 M9 03 Ci2 416 11413 00 N B 3 2
5071481 33 25 (18 H32 o014 CI 4110 10545 000 18 32 1 1
s071552 -3 65 €23 HI3 08 C2 4122 11686 000 z B 8 2
12 42 65 C28 H34 05 CB 433 13287 000 % s 3 =
26112023_127_15788
PB-425_2811 _011 874 (8 452) AM2 (Ar30000.0.556.23.0.00L5 1) 1. TOF MS ES+
412+005
100+ 507.1514
E -
5091477 ©
523 1454
= 4721817 SFRTATE 3 920.9374
g 44 147.9652 2000000 2500237 2870383 02005 3851315398014 15070878 5052633 6753900067 2 90 7742159 8113412 843.0677673.4206 903 4120 & 79,0450
e T T JIARLLAA il ol T T Lig/ad s Trey T ¥ FTTTYITy: n T
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| me 8 M
Single Mass Analysis -
Tolerance = 1000 mDa / DBE: min = -15, max = §0.0

Element prediction: Off

MNumber of isatope peaks used for -FTT =3 =
Henoisotopic Mass, Even Electron lons

701 formula(e) evalualed with 155 results within limits (sl results (up 1o 1000) for each mass)

Elements Used

Mass Calc. Mass | mDa | PPM | 08E | Formula clH]ola 7
1: 1
507152 [ 15 C3H0 0 CB 5 10875 000 IR
5071503 L5 C24 W2 012 1 15417 000 ¥ T ou
5071434 155 €30 H2 03 Ci2 0 7276 007 n »®» 3 2
507481 5 25 18 HR2 OM I 0 1320 007 B 2 Mo
5071552 - 65 C23 H33 08 (12 7901 004 3 B 8 2
5071412 65 €24 H3 05 CB 2459 001 # M 5 3 i
20112023 _123_15711
PE-428_20112023_014 874 AMZ (4,30000.0.556.21,0.00L8 1) 1. TOF MSES+
507.1513 486-006

100

T2

500.1477 =
386.1236
5101492
674276 - 5231465 - .
1478058 1724048 2470283 2308 3y10504  senszer LU 4721700 SOTNEEY [ c251430 s7areso  sprzaor  eeadssr BSR4 g75pa4 7m0 aoazsisasaaezs  IBSA gup g 27171

VA L e A e A A A 8 W e LGt ey e Ly i T T i T PR A o T 4
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Help

Single Mass Analysis

Tolerance = 1000 mOa / DBE: min =-1.5, max = 50.0

Elsment prediction: OF

Humber of isotope peaks used for (FIT =3

Monoisotopic Mass, Even Electron lons

807 formula(e) evaluated with 206 results within limits (ail results (up 1o 1000) for each mass)
Elements Used

100+

543.1106

Cl

Mass Calc. Mass | mDa | PPM | DBE [ Formula FT [ i-FTNom [Ftcentx [ c [ H [ 0 [Q =
541 5411126 1 €36 H23. 0 8513 Wl

EIETET R E] 15 C3HIOCE 032 14297 0.00 2 B/ 1 6

511135 .10 18 205 €30 M1 010 4092 20336 000 0 a1 1w

M3 12 22 15 CHHBoORCd 3984 9519 001 ¥ % 12 1

511104 21 39 155 (30 HIB 03 CB 3987 9860 001 0 B 31 3

S0 25 46 15 C12 W9 0B 4085 19625 0.00 2 » 2

L8 34 63 25 18 H31 014 CR2 340 5180 055 1B 31 W2 =
28112023_127_15788
PB-434_28112023_012 980 (B.588) AM2 (41.30000.0,556.21,0.00,LS 1) 1: TOF MS ES+

5411125

% O 3 = O
> =—YOH
- J
545.1095
1210070 1707278 4949805 265.0245 2775240 290540330939 3740600 410.0565 4652113476 2216505 1425 5751194 586,152 663 4810 7265050 7812723 1981714 54308 ga7eeds 9263127998898 ggp36p9
125 150 178 200 225 %0 275 300 325 s 400 425 450 475 500 525 550 575 600 625 850 875 700 725 750 778 800 825 850 875 900 925 950 975 1000

11812 AN RRR eI IIRRLANNC8IEIB88583583338588a883338
PB_427 NNNNNNNNRNNNNNNNRNNNNNRNNNRNNRNNNNNNN GBS 8 080880860806 0606 0y
NN
——— —
Br N
-
3ka
A ] A . I
ol an d J
“SdRoco=nA o )
NP FNA o A S
T T T T T T T
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File Edit View Process Help

| me 8 M
Single Mass Analysis -
Tolerance = 1000 mDa / DBE: min = -15, max = §0.0

Element prediction: Off

Number of isatope peaks used for i-FTT =3 =
henoisotopic Mass, Even Electron lons

578 formula(e) evalualed with 199 results within limits (sl results (up 1o 1000) for each mass)

Elements Used

Mass Calc.Mass_| mDa | PPM_| DBE | Formula J-FT_[iATNom | FitConfx | € | H | O | 8] B
0.0 1 0 A

60010 620110 00 08 115 CI9 Hi7 028 E102 12498

6290113 C23 36 05 B3 6015 3775 229 B 3% 5 3
2 022 T
C44 HS 06 6l16 13853 000 5 6
€31 HIs 010 Br 12 62 016 B o1 1
Ci8 H31 014 B2 6025 4785 084 3 14 2
€28 H2z 015 Br 6042 6505 015 z 15 1 -
30000.0,556.19,0.00 L8 1), Cm (937-1085 1.TOF S ESe
1.05e+00
=g 338,289
4762069
631.0106
4811927 Br-
% <
5512213 O = < OH
4772050
6330091
g
520010
549.2042)
5s:
3la
386.1087 2043 55254 I g47.008¢
” . 367 1050 : 3 4217 | 5 -
J49830 540077 230.01572850362 200.0458 3212588 365 0343 |/ » darzses | 7 | P42 05002030 Yl [ | | O7ESBT2TA0IMY 7613326 g0 4104884138071 1020 9194517 9311605 -
100 150 175 0 225 250 275 300 325 350 s 400 425 450 475 500 525 550 600 625 875 700 725 750 75 800 825 850 875 800 925 950 975 1000
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Single Mass Analysis
Tolerance = 100.0 mDa / DBE: min = -1.5, max = 50.0

Elsment prediction: OF

Humber of isotope peaks used for iF1T =3

Monoisotopic Mass, Even Electron lons:

1674 formula(e) evaluated with 301 results within imits (all results (up to 1000) for each mass)
Elements Used

Mass. Calc. Mass | mDa | PPM | DBE | Formula i-FIT FIT Norm | Fit Conf % N | O
5181753 5181756 03 €36 H24 N 9675 0, H 1 3
5181748 05 10 135 C20 H24 N9 08 B/E 451 088 0 B 9 &
s181761 08 -5 185 €21 HX NI3 O4 2239 3857 21 a o B o
5181766 13 25 05 CB H2B NII OI5 W44 443 119 8 B 1 15
518173 18 37 85 (19 H28 N5 012 2856 5595 037 1 08 5 12
5181775 22 42 125 Q24 HE N3 010 265 6914 o1 n B 2 1
5181729 24 46 %65 (32 HD N O %19 78% 004 2 0 7 1

123_15713
3_201112023_016 844 (7.331) AM2 (Ar 30000 0.556.22,0.00L5 1)

1. TOF MS ESs

31184008

i 5181753

-
%
519.1772 3
2 4132395 5201796 5 2
o 148.0563 1969817 94, 9095 067 gega prg sqap 2990410351211 3N 2883 T g g5y 4772000 E: 5501593 gagapps 538272 ggragge 7a3saza 7574973 8035001 G444375 8813174 9206263 S907286 9957444
uy L) T T A T e v e T A s LA R T P e T M2
120 140 180 180 200 220 240 260 280 300 320 340 380 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 58O 70O 720 740 760 780 800 820 840 860 $B0 900 920 940 960 98O0

428641 0 QY O R ST e N e T I AN R Y NN RNR RS2 8TS
THRENNNNRQOOOENNNNTILITLMANMNNNNNNNNNTTSQRR @RS
42864 NN NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNOO OO0
asee, NN NN NN NSNS
/ /
-
3na
i i
oo m ~
@ NNg ~N
—wn N o
T T T T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
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Single Wass Analysis =
Tolerance = 1000 ma / DBE: min=-15, max =500
Element prediction: OF
MNumber of isotope peaks used for i-FIT =3 e
Monoisolopic Hass., Even Eleciran lans
138 formula(e) evalualed with £1 results within limits (all fesuits (up fo 1000)for each mass)
Elements Used ]
Hass Cotc. azz | mbs | pp1a | DB | Formuis ) -
53, CAD HET O T

€22 H35 014 1

33 HaL 06 6

€29 H31 09 9

€25 H3s 011 u

36 H2T 04 4

338 05 Q9 HI9 016 644 2669 693 9 1 1. -
g A2 (A730000,0,556.22.0.00 LS 1), Cm (735:260)
i 5392087
5232001 O 2 = OH
3 N B
E‘JDIUBU
77218
389.1276
475.2260| 3 na
78211
3610839780122 13001300 4922235 ESia0eT. 5634036
‘ 556 2081
1049875 qgsooss__oosagon 2850498 283.0648 090621 | |f 4211110 l - 6aa79s | 57588755 5550 735 3040 7003628 830 4587 Bas didd 9214337 934 7885083 4722
100 128 150 175 200 225 250 300 325 350 s 400 425 450 500 525 & 600 625 0 875 700 725 750 75 800 825 0 875 800 925 950 975 1000
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Single Mass Analysis 2
Tolerance = 100 0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Of
Mumber of isotope peaks used for iFIT =3 E
Monoisotopic Mass, Even Eleciron fons
127 formula(e) evaluated with 38 resuits within limits (all Fsults (upto 1000) for each mass}
Elements Used A
3 A
%
€18 K35 015 18
0 45 ©9 ML 07 ms s x 1 7
93 05 C25 HIL 010 31 341 5 1w
19 55 22 b3S 012 M 308 2 3 B
152 195 2 M 05 me a0 I o
7.426) ANZ (A130000.0.556.30,0,00L5 1) 1, TOF MS ES*
491.2010 331e+008
|
%]
| OH
luo2.2028
4731848
5131830 &
Jetne 185.5403 2220889 2650554 2990760 3671278 395 1417 417 426329112 [B05ITI o egy 5292780 453475 7334767 9145018 31 3095 9774555 o0 5183
. e - S - = - ! —— . - - i
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 50 575 600 625 650 675 700 725 750 75 00 825

875 000 825 350 975 1000

b LR i M i =Rt NS I = R RNl B I - NN e ® o
- TN MOMMMMANNNNNNRN AN NRARN N0 NDBDBDBBDMNDOOMM M N~
B3N NN NANRNNNNNNNNNRNNNRNNRNNKN GG 1001518606100 15011518606066 08060 NI
ob-50% e —— L\ Ll
JIEFr s
A

T R EE 48
SANmoSSoooSSANANAN NN

HOMmMMHEHO AMAN A OO S N o
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Single Mass Analysis -
Tolerance = 100.0 mDa / DBE: min =-1.5, max = 50.0

Element pradiction: Off

Number of isotope peaks used for i-FIT =3 £
Monoisotopic Mass, Even Electron lons

127 formula(e) evaluated with 38 resuits within limits (all results (up 1o 1000) for each mass)

Elements Used

Calc Mass | mDa DEE | Formula FIT FitConf% | € | H | O =
5 36
0532 34 5 C19 HI7 015 MG 2 I 19 37 15
505222 60 - 145 00 HB 07 251 0 3 7
505207 92 . 105 €26 H33 010 ETE) I » B W
5052285  -119 55 (23 H37 O12 e 3 7w
5052015 151 185 (33 HE 05 355 . R B
505195 210 85 C40 HZS 3965 0 25 -

1. TOF MS ES+
5 391e-006
i 5052166

Dot S
o ()

%
s08.2172
4874995 4b
215030 2570781 487.1307] 5271975543 1880 5791820 6450772 9204503
. 1478807 s 27,0548 337.0863357.1295 4251978 Lo 2 z 26534763 7082402 7684763707.5342 8375047 8924803 320 -
08 L DL, e Ao 12,483 2 &

125 150 175 200 225 250 275 300 325 380 375 400 425 450 475 500 525
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Single Mass Analysis 2
Tolerance = 100 0 mDa / DBE: min = -1.5, max =50.0
Element prediction: Of
Mumber of isotope peaks used for iFIT =3 &
Monoisotopic Mass, Even Eleciron fons
755 formuiae) evalualed with 133 resuits within Iimits (3l results (up 1a 1000) for éach mass)
Elements Used A
5 A
5251627 €23 Ha2 02 CB5 2
55188 11 21 105 M H® OB m2 uis 000 # x B
525159 20 38 145 C30 HGLO4 CR2 w5 7507 005 N 1 4 2
551643 24 45 325 Ca2HA 324 1245 000 2 2
S51609 30 51 95 Q9 HITCH 01 w02 000 n ¥ [
55156 33 63 15 CI8HM OIS Cl 38 403 177 8 3 15 1 -
2 (A30000.0.556.28,0.00.5 1) 1, TOFMSES*
254619 29264006
%7 O
l526.1642
5271605 4c
5731453
5281619 563 1420 s
507,145 5
1040606 102 2270758 270501 0587 3094777 3051200425950 azppsq O g o |ff Vi 5974265 554 0a1 §73.2025 7041988 7735206 6115625 865 4254 49278 9735640
T ; T e T T SN DAL TIR020 BNTEE ; Ty me
125 200 225 260 275 300 325 350 375 400 425 450 475 600 525 550 575 600 625 650 G675 700 725 750 775 BO0 625 GBS0 875 000 428 950 975 1000

BN 2 I P 2B RYANS 888588 nRS88IRRRLLYY
MBRRN NN NNRNNRNNNNNNNNNNRNNNNNNN G O 0000100000 008000800
NN I T
, /7
/ i
Br O
OH
A | SN .
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35358 &
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Single Mass Analysis =
Tolerance = 1000 mDa / DBE: min =-1.5, max = 50.0
Element pradiction: Off
Humber of isolope peaks used for +FIT =3 E
Monoisotopic Mass, Even Electron lons
473 formula(e) evaluated with 115 results within limits (ail results (up toa 1000) for each mass)
Elements Used J
[ Mass Calc. Mass__| mDa | PPM | DEE | Formula [iAr [iATNom [Frconfs [ ¢ [ H [ 0 [&] -
SO SOI13 02 04 35 (23 HI9 06 B2 i1 000 B ® 6 2
SO1116 05 09 245 (30 6 02 Br Q01 3% % 2 1
5691084 23 47 s 1 HAD on 000 E' Y Fil 1n
S91081 30 53 15 CIB HB4 OIS Br am 08 B M 151
5691143 -32 56 125 €24 H25 016 17850 000 Fl] 25 16
591055 55 08 125 C0 M350 B 10381 000 N B 12
5691049 62 109 05 13 H29 024 17077 000 13 2 »
5691111
e 571.1105
* o Q
(5721127
ol 1180128 1492003 1mmo3s7 2504092 575 gangaozozss  714397agg 1080 4501870 4g30000 5081042 s5t1031 || 5930920 6070972 serioe7  7orasmy TS2S9TE  gisgoep 8321984 gggarangracaia 302505 ggazegy
S Mo e e L - e T " T ey : - - : e - - - :
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 4560 480 500 520 540 S60 580 600 620 640 660 680 VOO 720 740 760 780 BOO G20 B840 860 B8O 900 920 9S40 960 980
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Single Mass Analysis 2
Tolerance = 100 0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Of
Mumber of isotope peaks used for iFIT =3 E
Monoisotopic Mass, Even Eleciron fons
148 formula(e) evaluated with 37 resuts witin limits (all Fsults (upto 1000) for each mass}
Elements Used A
22 Ha3 015
s726% 13 u5 O3 HB 07 ma 3 ® 7
57258 80 05 C29 H39 010 ma B ® 0
sziss B2 S5 C26 He3 012 ms % 8 12
sze 139 195 Q36 HO5 05 ms B B 3
spum 197 25 o ha s FERY &
3000018 1) 1TOF MS ES+
18524005
= 5472823
%
548 2843
561242
se92478 | |
562 2445
1330141 189.0196 239 8251 287.0863 35 g3 3511092366 3457 4221310 4551770 467.3737 L 802711 6514379 7023179 1203101 7865805 B205620  B646025 0098308 54222 ggsgpay
. - S R e A . : ; omedemdn doin N LI S : : S D AN L il
100 120 140 150 180 200 220 240 250 280 300 320 340 380 390 400 420 440 450 430 500 520 E40 560 580 600 620 540 660 680 700 720 740 750 780 800 820 840 850 850 900 920 940 940 98D

ans /o

T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
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File Edit View Process Help
| | & M ol
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Structure determination of 3aj

HMQC spectrum of 3aj
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Figure 2. Major correlations in HMBC of 3aj
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Structure determination of 4a

HMBC and NOE spectra of 4a
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NOE interaction

Figure 3. Major HMBC and NOE interactions of 4a
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HMBC and HMQC spectra of 4h
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Figure 4. Significant correlations in HMBC of 4h
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User Spectrum Plot Report
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