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General Materials and Methods:

Unless otherwise stated, all commercial reagents were used as received. All
solvents were dried and distilled according to standard procedures. Flash column
chromatography was performed using silica gel (60-A pore size, 32—63um, standard
grade). Analytical thin—layer chromatography was performed using glass plates
pre-coated with 0.25 mm 230—400 mesh silica gel impregnated with a fluorescent
indicator (254 nm). Thin layer chromatography plates were visualized by exposure to
ultraviolet light. Organic solutions were concentrated on rotary evaporators at ~20
Torr at 25-35°C. Nuclear magnetic resonance (NMR) spectra are recorded in parts
per million from internal tetramethylsilane on the & scale. 'H and *C NMR spectra
were recorded in CDCl; on a Bruker DRX-400 spectrometer operating at 400 MHz
and 100 MHz, respectively. All chemical shift values are quoted in ppm and coupling
constants quoted in Hz. High resolution mass spectrometry (HRMS) spectra were

obtained on a micrOTOF II Instrument.

General procedure of the synthesis of cyclopenta[c]chromenes 3 via a

palladium-catalyzed reaction of 2-alkynylphenol 1 with 2-alkynylvinyl bromide 2

4
WOH  Ri_Br  PdOA, (Bmol%) N ONR
Rl | PCys (10mol %) _R'g |
+
Z S R3" g NaOMe, 1,4-dioxane R®
Nge XX, 95°C
1 2 R 3 R2 RS

2-Alkynylhalobenzene 1 (0.20 mmol) was added to a mixture of Pd(OAc); (5 mol
%), tricyclohexylphosphine (10 mol %), CH3ONa (0.40 mmol), and 2-alkynylvinyl
bromide 2 (0.24 mmol) in 1,4-dioxane (2.0 mL). The mixture was stirred at 95 °C.
After completion of the reaction as indicated by TLC, the mixture was cooled and
diluted by EtOAc (10 mL), washed with saturated brine (2 x 10 mL), and dried by
anhydrous Na,SO,. Evaporation of the solvent followed by purification on silica gel

provided the product 3.
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1,4-Diphenyl-2,3-dipropylcyclopenta[c]chromene (3a)

Red oil. '"H NMR (400 MHz, CDCl;) 8 0.48 (t, J = 7.1 Hz, 3H), 0.74 (t, J = 7.1 Hz,
3H), 1.04-1.10 (m, 2H), 1.23-1.30 (m, 2H), 2.29 (t, J = 7.8 Hz, 2H), 2.39 (t, J = 7.8
Hz, 2H), 6.96 (t, J = 7.6 Hz, 1H), 7.13 (t, / = 7.6 Hz, 1H), 7.32 (d, J = 8.2 Hz, 2H),
7.38-7.41 (m, 4H), 7.45 (d, J = 6.4 Hz, 2H), 7.48-7.53 (m, 2H), 7.68 (d, J = 5.9 Hz,
2H); *C NMR (100 MHz, CDCl3) & 14.2, 14.9, 23.5, 24.7, 25.5, 28.6, 117.0, 117.6,
120.8, 121.3, 123.7, 124.4, 124.6, 124.7, 128.2, 129.7, 129.8, 130.2, 135.7, 148.6,
153.0; HRMS (ESI) calcd for C3oH0: 405.2213 (M + HY), found: 405.2190.

O O CGH4p-C|
|
™

PR “opy
4-(4-Chlorophenyl)-1-phenyl-2,3-dipropylcyclopentalc]chromene (3b)
Red oil. '"H NMR (400 MHz, CDCl3) 8 0.56 (t, J = 7.1 Hz, 3H), 0.77 (t, J = 7.1 Hz,
3H), 1.08-1.13 (m, 2H), 1.26-1.31 (m, 2H), 2.32 (t, J/ = 7.8, 2H), 2.41 (t, / = 7.6 Hz,
2H), 6.98 (t, J = 7.6 Hz, 1H), 7.17 (t, J = 7.6 Hz, 1H), 7.33 (d, J = 8.2 Hz, 2H),
7.38-7.42 (m, 4H), 7.47-7.53 (m, 4H), 7.65 (d, J = 6.9 Hz, 2H); °C NMR (100 MHz,
CDCl) & 14.2, 14.6, 24.0, 25.4, 28.6, 28.7, 117.5, 118.6, 120.4, 121.1, 123.6, 123.7,
124.5, 125.4, 127.0, 128.6, 128.7, 130.1, 130.2, 131.1, 133.0, 136.3, 138.7, 146.3,
148.6, 152.8; HRMS (ESI) calcd for C3H»;ClO: 439.1823 (M + HY), found:
439.1804.

1-Phenyl-2,3-dipropyl-4-(p-tolyl)cyclopenta[c]chromene (3c¢)
Red oil. '"H NMR (400 MHz, CDCl3)  0.58 (t, J = 7.3 Hz, 3H), 0.81 (t, J = 7.4 Hz,
3H), 1.13-1.19 (m, 2H), 1.31-1.37 (m, 2H), 2.39 (t, J = 7.6, 2H), 2.47 (t, / = 7.8 Hz,
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2H), 2.51 (s, 3H), 7.01 (t, J = 7.6 Hz, 1H), 7.19 (t, J = 7.6 Hz, 1H), 7.37-7.39 (m, 3H),
7.43-7.54 (m, 6H), 7.64 (d, J = 7.3 Hz, 2H); *C NMR (100 MHz, CDCl3) & 14.3, 14.6,
21.7, 24.1, 25.5, 28.6, 28.7, 117.6, 118.6, 120.5, 120.8, 123.6, 124.2, 124.3, 125.2,
127.0, 128.7, 128.9, 129.7, 129.9, 130.2, 131.8, 139.0, 140.2, 145.6, 148.8, 154.7;
HRMS (ESI) calcd for C3;H300: 419.2369 (M + HY), found: 419.2370.

2,3-Diethyl-1,4-diphenylcyclopenta[c]chromene (3d)
Red oil. "H NMR (400 MHz, CDCl3) 6 0.73 (t, J = 6.9 Hz, 3H), 0.92 (t, J = 6.9 Hz,
3H), 2.40 (q, J = 6.9 Hz, 2H), 2.47 (q, J = 6.9 Hz, 2H), 6.98 (t, J = 8.6 Hz, 1H), 7.16
(t, J =7.6 Hz, 1H), 7.35 (d, J = 8.3 Hz, 2H), 7.40-7.49 (m, 5SH), 7.51-7.55 (m, 3H),
7.72 (d, J = 6.4 Hz, 2H); *C NMR (100 MHz, CDCl3) & 15.5, 16.4, 19.3, 19.5, 117.6,
118.7, 120.5, 120.6, 123.7, 124.4, 125.0, 125.3, 127.0, 128.3, 128.8, 129.7, 129.8,
130.2, 134.6, 138.9, 147.1, 148.7, 154.5; HRMS (ESI) calcd for Cp3sH40: 377.1900
(M + H"), found: 377.1907.

O._Ph

O
O "Pr

p-MeOCgH,4 Pr
1-(4-Methoxyphenyl)-4-phenyl-2,3-dipropylcyclopenta[c]chromene (3e)

Red solid (plate), mp: 118.2-119.2 °C. "H NMR (400 MHz, CDCl3) & 0.51 (t, J = 7.4
Hz, 3H), 0.80 (t, J/ = 7.4 Hz, 3H), 1.07-1.13 (m, 2H), 1.29-1.34 (m, 2H), 2.31 (t, J =
8.0 Hz, 2H), 2.42 (t, J = 7.8 Hz, 2H), 3.9 (s, 3H), 7.1 (t, J = 7.2 Hz, 1H), 7.05 (d, J =
8.8 Hz, 2H), 7.18 (t, J = 7.0 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.0 Hz,
2H), 7.55-7.57 (m, 3H), 7.71 (d, J = 7.2 Hz, 2H); *C NMR (100 MHz, CDCl;) § 14.3,
14.6, 24.1, 25.5, 28.6, 28.7, 55.3, 114.2, 114.3, 117.6, 120.8, 123.6, 124.0, 124.4,
125.2, 126.5, 128.3, 129.6, 129.7, 130.0, 130.9, 131.1, 134.6, 146.0, 148.7, 154.2,
158.6; HRMS (ESI) calced for C31H300,: 435.2319 (M + H"), found:435.2342.

-S4-



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

p-MeOCgH4 npy
4-(4-Chlorophenyl)-1-(4-methoxyphenyl)-2,3-dipropylcyclopenta[c]chromene (3f)
Red solid (plate), mp: 113.5-114.5 °C. '"H NMR (400 MHz, CDCl3) & 0.56 (t, J = 7.0
Hz, 3H), 0.79 (t, J = 7.4 Hz, 3H), 1.08-1.13 (m, 2H), 1.26-1.31 (m, 2H), 2.32 (t, J =
8.0 Hz, 2H), 2.42 (t, J = 7.8 Hz, 2H), 3.86 (s, 3H), 7.04 (d, J = 7.6 Hz, 2H), 7.18-7.22
(m, 2H), 7.33 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 8.0 Hz, 2H), 7.49-7.52 (m, 2H), 7.65 (d,
J = 8.0 Hz, 2H); C NMR (100 MHz, CDCl3) & 14.3, 14.6, 24.0, 25.5, 28.6, 28.7,
55.4, 114.3, 117.5, 120.5, 120.7, 122.9, 123.7, 123.8, 124.5, 125.1, 126.5, 128.6,
130.7, 131.1, 131.2, 146.6, 148.6, 154.8, 158.7; HRMS (ESI) calcd for C3;H»ClOx:
469.1929 (M + H"), found: 469.1909.

O O CgHsp-Me
|
™

p-MeOCgH, npy
1-(4-Methoxyphenyl)-2,3-dipropyl-4-(p-tolyl)cyclopenta[c]chromene (3g)
Red solid (plate), mp: 118.0-119.0 °C. 'H NMR (400 MHz, CDCl3) 6 0.53 (t, J = 6.9
Hz, 3H), 0.79 (t, J/ = 6.9 Hz, 3H), 1.09-1.23 (m, 2H), 1.29-1.32 (m, 2H), 2.34 (t, J =
7.3 Hz, 2H), 2.42 (t, J = 7.8 Hz, 2H), 2.49 (s, 3H), 3.92 (s, 3H), 6.97-7.00 (m, 1H),
7.04 (d, J =7.8 Hz, 2H), 7.16 (t, J = 7.6 Hz, 1H), 7.34- 7.36 (m, 4H), 7.40 (d, J = 8.2
Hz, 2H), 7.60 (d, J = 6.9 Hz, 2H); >C NMR (100 MHz, CDCl3) & 14.3, 14.7, 21.7,
24.1, 25.5, 28.6, 28.7, 55.3, 114.1, 117.6, 120.6, 120.7, 123.6, 124.0, 124.3, 125.1,
126.5, 128.9, 129.5, 129.6, 131.0, 131.2, 131.7, 140.2, 145.8, 148.7, 154.5, 158.6;
HRMS (ESI) calced for C3;H330,: 449.2475 (M + HY), found: 449.2471.

O_Ph

(O

O Et
p-MeOCgH,  Et
2,3-Diethyl-1-(4-methoxyphenyl)-4-phenylcyclopenta[c]chromene (3h)
Red oil. '"H NMR (400 MHz, CDCl3) & 0.75 (t, J = 7.1 Hz, 3H), 0.96 (t, J = 7.1 Hz,
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3H), 2.41 (q, J = 7.1 Hz, 2H), 2.49 (q, J = 7.1 Hz, 2H), 3.92 (s, 3H), 7.01 (t, J =7.4
Hz, 1H), 7.06 (d, J = 8.7 Hz, 2H), 7.19 (t, J = 7.6 Hz, 1H),7.38 (d, J = 7.3 Hz, 2H),
7.43 (d, J = 7.8 Hz, 2H), 7.55-7.57 (m, 3H), 7.74 (d, J = 6.0 Hz, 2H); *C NMR (100
MHz, CDCl3) & 15.5, 16.4, 19.4, 19.5, 55.4, 114.2, 117.6, 120.5, 120.6, 123.7, 124.4,
124.9, 125.2, 126.5, 128.2, 129.5, 129.7, 130.1, 130.9, 131.2, 134.6, 147.4, 148.7,
154.3, 158.7; HRMS (ESI) caled for Co9Ha05: 407.2006 (M + H"), found: 407.2027.
O__Ph
)
O "Pr
p-MeCgHs  “npy
4-Phenyl-2,3-dipropyl-1-(p-tolyl)cyclopenta[c /chromene (3i)
Red solid (plate), mp: 125.2-126.2 °C. '"H NMR (400 MHz, CDCl3) 8 0.50 (t, J = 6.9
Hz, 3H), 0.78 (t, J = 6.9 Hz, 3H), 1.06-1.11 (m, 2H), 1.26-1.33 (m, 2H), 2.30 (t, J =
7.8 Hz, 2H), 2.41 (t, J = 7.6 Hz, 2H), 2.47 (s, 3H), 6.99 (t, J = 7.6 Hz, 1H), 7.16 (t, J =
7.6 Hz, 1H), 7.30-7.32 (m, 4H), 7.40 (d, J = 7.8 Hz, 2H), 7.53-7.55 (m, 3H), 7.70 (d, J
= 6.0 Hz, 2H); *C NMR (100 MHz, CDCl3) & 14.3, 14.6, 21.5, 24.1, 25.5, 28.7, 117.6,
118.5, 120.6, 120.8, 123.7, 124.1, 124.3, 125.2, 128.3, 129.5, 129.7, 129.9, 130.0,
134.6, 135.7, 136.5, 145.9, 148.7, 154.2; HRMS (ESI) calcd for C3;H300: 419.2369
(M + H"), found: 419.2399.

O (0) C6H4p-C|
|
™

p-MeCgH, npy

4-(4-Chlorophenyl)-2,3-dipropyl-1-(p-tolyl)cyclopenta[c]chromene (3j)

Red solid (plate), mp: 96.9-97.9 °C. 'H NMR (400 MHz, CDCl3) 6 0.56 (t, /= 6.9 Hz,
3H), 0.78 (t, J = 7.1 Hz, 3H), 1.07-1.12 (m, 2H), 1.27-1.32 (m, 2H), 2.32 (t, J = 7.6
Hz, 2H), 2.41 (t, J = 7.6 Hz, 2H), 2.46 (s, 3H), 6.99 (t, / = 7.3 Hz, 1H), 7.15 (t, J = 7.6
Hz, 1H), 7.29-7.32 (m, 4H), 7.38 (d, J = 8.2 Hz, 2H), 7.51 (d, J = 7.4 Hz, 2H), 7.64 (d,
J = 7.3 Hz, 2H); >C NMR (100 MHz, CDCl3) & 14.3, 14.6, 21.5, 24.0, 25.5, 28.7,
117.5, 118.5, 120.5, 121.1, 123.7, 124.5, 125.3, 128.6, 129.5, 129.9, 130.3, 131.2,
133.1, 135.5, 136.3, 136.6, 146.5, 148.6, 152.7; HRMS (ESI) calcd for C3;Hx9ClO:
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453.1980 (M + H"), found: 453.1964.

p-MeCgH, Et
2,3-Diethyl-4-phenyl-1-(p-tolyl)cyclopenta[c]chromene (3k)
Red oil. '"H NMR (400 MHz, CDCl3) 8 0.74 (t, J = 6.9 Hz, 3H), 0.94 (t, J = 6.9 Hz,
3H), 2.40 (q, J = 6.9 Hz, 2H), 2.44-2.50 (m, 5H), 7.01 (t, J = 7.6 Hz, 1H), 7.17 (t, J =
7.8 Hz, 1H), 7.30-7.35 (m, 4H), 7.40-7.43 (m, 2H), 7.54-7.56 (m, 3H), 7.73 (d, / = 6.0
Hz, 2H); °C NMR (100 MHz, CDCl3) § 15.5, 16.4, 19.3, 19.5, 21.5, 117.6, 120.6,
123.7, 124.3, 125.0, 125.2, 128.2, 129.5, 129.7, 129.8, 129.9, 130.1, 134.6, 135.6,
136.5, 147.3, 148.7, 154.3; HRMS (ESI) calcd for CyHp;0: 391.2056 (M + H),
found: 391.2080.

O_Ph
(1)

O Et
p-ClGeHs
1-(4-Chlorophenyl)-2,3-diethyl-4-phenylcyclopenta[c]chromene (31)
Red oil. "H NMR (400 MHz, CDCl3) 6 0.72 (t, J = 7.3 Hz, 3H), 0.91 (t, J = 7.3 Hz,
3H), 2.38 (q, J = 7.3 Hz, 2H), 2.45 (q, J = 7.3 Hz, 2H), 7.12 (d, J = 8.7 Hz, 1H),
7.30-7.37 (m, 4H), 7.49-7.59 (m, 6H), 7.70 (d, J = 6.8 Hz, 2H); °C NMR (100 MHz,
CDCl3) 6 15.4,16.3,19.3, 19.4, 117.9, 119.1, 120.4, 121.5, 122.7, 125.5, 126.1, 128.3,
129.2, 129.4, 129.6, 129.7, 130.4, 131.3, 133.3, 134.1, 136.6, 147.0, 154.8; HRMS
(ESI) calcd for CogHp3ClO: 411.1510 (M + HY), found: 411.1512.

o Ph
|

1-Butyl-4-phenyl-2,3-dipropylcyclopental c]Jchromene (3m)

Red oil. "H NMR (400 MHz, CDCls) & 0.47 (t, J = 6.9 Hz, 3H), 1.01-1.05 (m, 8H),
1.55-1.60 (m, 4H), 1.66-1.68 (m, 2H), 2.23 (t, J = 7.6 Hz, 2H), 2.53 (t, J = 7.4 Hz,
2H), 2.90 (t, J = 7.3 Hz, 2H), 7.23 (t, / = 5.0 Hz, 1H), 7.33 (t, / = 7.1 Hz, 1H), 7.43 (d,
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J=17.8 Hz, 1H), 7.50-7.52 (m, 3H), 7.65 (d, J = 6.8 Hz, 2H), 8.02 (d, J = 8.7 Hz, 1H);
BC NMR (100 MHz, CDCl5) 6 14.1, 14.2, 14.9, 23.5, 24.8, 25.6, 27.1, 28.6, 28.7,
31.9, 116.9, 117.7, 120.8, 121.3, 123.7, 124.4, 124.6, 124.7, 128.2, 129.7, 129.9,
130.2, 134.7, 145.7, 148.6, 153.0; HRMS (ESI) calcd for C,3H3,0: 385.2526 (M +
H"), found: 385.2536.

O O. _Ph
|
cl O "Pr

p-CICgH;  “mpy
8-Chloro-1-(4-chlorophenyl)-4-phenyl-2,3-dipropylcyclopenta[c]chromene (3n)

Red solid (plate), mp: 117.8-118.8 °C. 'H NMR (400 MHz, CDCl3) 6 0.50 (t, J = 7.1
Hz, 3H), 0.78 (t, J = 7.1 Hz, 3H), 1.04-1.10 (m, 2H), 1.23-1.27 (m, 2H), 2.29 (t, J =
8.02 Hz, 2H), 2.39 (t, J = 7.6 Hz, 2H), 7.11 (d, J = 8.7 Hz, 1H), 7.29 (s, 1H),
7.34-7.36 (m, 3H), 7.49 (d, J = 8.3, 2H), 7.54-7.56 (m, 3H), 7.68 (d, J = 6.9 Hz, 2H);
C NMR (100 MHz, CDCl3) § 14.2, 14.5, 24.0, 25.4, 28.6, 117.8, 119.1, 120.6, 121.5,
122.7, 125.1, 125.5, 128.3, 129.1, 129.5, 129.6, 130.3, 131.3, 133.2, 134.1, 136.6,
145.7, 147.0, 154.7; HRMS (ESI) calcd for C30HxCLO: 473.1433 (M + H), found:
473.1469.

O._Ph
(]
Cl

8-Chloro-1,4-diphenyl-2,3-dipropylcyclopenta[c]chromene (30)

Red oil. "H NMR (400 MHz, CDCl3) & 0.51 (t, J = 7.1 Hz, 3H), 0.77 (t, J = 7.1 Hz,
3H), 1.06-1.12 (m, 2H), 1.26-1.32 (m, 2H), 2.31 (t, J = 7.8 Hz, 2H), 2.42 (t, J = 7.6
Hz, 2H), 7.09 (d, J = 8.7 Hz, 1H), 7.24 (s, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.40 (d, J =
7.8 Hz, 2H), 7.44 (d, J = 6.4, Hz, 1H), 7.50 (d, J = 6.9 Hz, 2H), 7.52-7.56 (m, 3H),
7.69 (d, J = 6.4 Hz, 2H); *C NMR (100 MHz, CDCls) & 14.2, 14.6, 24.0, 25.5, 27.8,
28.6, 117.5, 118.9, 120.6, 121.7, 122.9, 124.9, 125.2, 127.4, 128.3, 128.9, 129.5,
129.7, 129.8, 130.2, 131.2, 134.2, 138.1, 146.1, 147.1, 154.4; HRMS (ESI) calcd for
C30H2,ClO: 439.1823 (M + H"), found: 439.1803.

-S8 -



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

8-Chloro-4-(4-chlorophenyl)-1-phenyl-2,3-dipropylcyclopenta[c]chromene (3p)

Red oil. '"H NMR (400 MHz, CDCls) 8 0.57 (t, J = 7.2 Hz, 3H), 0.78 (t, J = 7.4 Hz,
3H), 1.08-1.13 (m, 2H), 1.26-1.32 (m, 2H), 2.32 (t, J = 7.8 Hz, 2H), 2.42 (t, J = 7.8
Hz, 2H), 7.10 (d, J = 8.8 Hz, 1H), 7.25 (s, 1H), 7.32 (d, J = 8.8 Hz, 1H), 7.39 (d, J =
6.8Hz, 2H), 7.45 (d, J = 7.2 Hz, 2H), 7.50-7.56 (m, 4H), 7.64 (d, J = 8.4, 2H); °C
NMR (100 MHz, CDCls) & 14.2, 14.5, 24.0, 25.4, 28.5, 28.6, 117.6, 118.9, 120.9,
121.6, 122.9, 124.5, 125.3, 127.5, 128.6, 128.9, 129.6, 129.7, 131.1, 131.5, 132.6,
136.5, 137.9, 146.6, 147.0, 152.8; HRMS (ESI) calcd for C30H6C1,0: 473.1433 (M +
H"), found: 473.1421.

O o) CBH4p-Me
|
Cl O "Pr

Ph npy

8-Chloro-1-phenyl-2,3-dipropyl-4-(p-tolyl)cyclopenta[c]chromene (3q)

Red oil. "H NMR (400 MHz, CDCl3)  0.53 (t, J = 7.1 Hz, 3H), 0.77 (t, J = 7.1 Hz,
3H), 1.08-1.12 (m, 2H), 1.27-1.30 (m, 2H), 2.34 (t, / = 7.8 Hz, 2H), 2.42 (t, J = 7.8
Hz, 2H), 2.48 (s, 3H), 7.08 (d, J = 8.7 Hz, 1H), 7.25 (s, 1H), 7.31-7.36 (m, 3H),
7.39-7.45 (m, 3H), 7.49-7.52 (m, 2H), 7.58 (d, J = 6.9 Hz, 2H); °C NMR (100 MHz,
CDCl3) 8 14.2, 14.6, 21.7, 24.0, 25.4, 28.6, 28.7, 117.5, 118.9, 120.5, 121.7, 122.9,
125.0, 125.1, 127.3, 128.9, 129.0, 129.4, 129.6, 129.8, 131.1, 131.3, 138.1, 140.4,
145.9, 147.1, 154.7; HRMS (ESI) calcd for C31HoClO: 453.1980 (M + H), found:
453.1978.

8-Chloro-2,3-diethyl-1,4-diphenylcyclopenta[c]chromene (3r)
Red oil. '"H NMR (400 MHz, CDCl3) & 0.74 (t, J = 7.3 Hz, 3H), 0.93 (t, J = 7.6 Hz,
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3H), 2.40 (q, J = 7.6 Hz, 2H), 2.48 (q, J = 7.3 Hz, 2H), 7.10 (d, J = 8.7Hz, 1H), 7.25
(s, 1H), 7.34 (d, J = 9.2 Hz, 1H), 7.42-7.47 (m, 3H), 7.51-7.56 (m, 5H), 7.71 (d, J =
7.3 Hz, 2H); *C NMR (100 MHz, CDCl3) & 15.4, 16.3, 19.3, 19.5, 117.6, 118.9,
120.4, 121.7, 1229, 125.2, 125.8, 127.4, 128.3, 129.0, 129.5, 129.7, 129.8, 130.3,
131.0, 134.2, 138.0, 147.0, 147.4, 154.5; HRMS (ESI) calcd for C,gH;ClO: 411.1510
(M + H"), found: 411.1526.

@) Ph

0
O Pr

Ph npy

8-Methyl-1,4-diphenyl-2,3-dipropylcyclopenta[c]chromene (3s)
Red oil. '"H NMR (400 MHz, CDCl3) 8 0.50 (t, J = 7.3 Hz, 3H), 0.77 (t, J = 7.3 Hz,
3H), 1.06-1.10 (m, 2H), 1.25-1.31 (m, 2H), 2.13 (s, 3H), 2.30 (t, J/ = 8.2 Hz, 2H), 2.42
(t, J=8.0 Hz, 2H), 6.97 (dd, J = 1.8, 8,2 Hz, 1H), 7.09-7.10 (m, 1H), 7.30 (d, J = 8.7,
2H), 7.39-7.54 (m, 7H), 7.70 (dd, J = 1.8, 7.3 Hz, 2H); >C NMR (100 MHz, CDCls)
0 14.3, 14.6, 21.4, 24.1, 25.5, 28.7, 117.3, 118.7, 120.2, 120.7, 123.5, 123.9, 126.4,
126.9, 128.2, 128.6, 129.7, 130.0, 130.1, 133.7, 134.7, 139.0, 145.5, 147.0, 154.4;
HRMS (ESI) calcd for C3H300: 419.2369 (M + H"), found: 419.2389.

O_Ph

()
O Et

Ph Et

2,3-Diethyl-8-methyl-1,4-diphenylcyclopenta[c]chromene (3t)

Red oil. "H NMR (400 MHz, CDCl3) & 0.74 (t, J = 7.3 Hz, 3H), 0.93 (t, J = 7.6 Hz,
3H), 2.14 (s, 3H), 2.39 (q, J = 7.6 Hz, 2H), 2.48 (q, J = 7.3 Hz, 2H), 6.98 (d, J = 8.2
Hz, 1H), 7.10 (s, 1H), 7.31 (d, J = 8.2 Hz, 2H), 7.42-7.55 (m, 7H), 7.72 (d, J = 6.9 Hz,
2H); °C NMR (100 MHz, CDCl3)  15.4, 16.4, 19.3, 19.5, 21.4, 117.3, 118.8, 120.1,
120.4, 123.5, 124.8, 126.4, 127.0, 128.2, 128.6, 129.5, 129.7, 130.1, 130.2, 133.7,
134.7, 138.9, 146.9, 147.0, 154.5; HRMS (ESI) calcd for CyH60: 391.2056 (M +
H"), found: 391.2083.
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