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(A) Typical experimental procedure

(a) General Procedure for the C-H alkylation reaction of Xanthene:

C(+)/Pt(-) | =5 mA . o
Do SR
0 MsOH (2 equiv), MeCN, rt 2h O O
undivided cell
1a 2a
O

3aa

In an oven-dried undivided three-necked bottle (10 mL) equipped with a stir bar,
xanthene (0.25 mmol), ketones (2 equiv), "BusNBF4 (0.4 mmol) and MeCN (8 mL)
were combined and added. Subsequently, MsOH (2 equiv) was added. Then the bottle
was equipped with graphite electrode (¢ 6 mm, about 18 mm immersion depth in so-
lution) as anode and platinum plate (10 mm>=10 mm>L mm) as cathode. The reaction
mixture was stirred and electrolyzed at a constant current of 5 mA for 2 h and stopped
until complete consumption of xanthene (monitored by TLC). When the reaction was
finished, the reaction mixture was washed with water and extracted with ethyl acetate
(3X5 mL). The organic layers were combined, dried over Na.SO4, and concentrated.
The pure product was obtained by flash column chromatography on silica gel to af-

ford the 3aa (54.1 mg, 82%0).

Graphite rod anode Pt plate cathode

Figure S1. Undivided cell for current controlled electrolysis
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(b) Gram-scale synthesis of 2-(9H-xanthen-9-yl)cyclopentan-1-one

(3aa):

In an oven-dried undivided three-necked bottle (50 mL) equipped with a stir bar,
xanthene (1 g, 5.5 mmol), ketones (2 equiv), "BusNBF4 (1 mmol) and MeCN (20 mL)
were combined and added. Subsequently, MsOH (2 equiv) was added. Then the bottle
was equipped with graphite electrode as anode and platinum plate as cathode. The re-
action mixture was stirred and electrolyzed at a constant current of 5 mA for 18h.
When the reaction was finished, the reaction mixture was washed with water and ex-
tracted with ethyl acetate (3> 10 mL). The organic layers were combined, dried over
Na>S0s, and concentrated. The pure product was obtained by flash column chroma-

tography on silica gel to afford the desired product 3aa (1.13 g, 78%0).
(c) Synthesis of 2-(9H-xanthen-9-yl)cyclopentan-1-one (3aa) by IKA

Electrasyn:

Charge the ElectraSyn vial (10 mL volume) with a Teflon-coated magnetic stir bar,
xanthene (0.25 mmol), ketones (2 equiv), MsOH (2 equiv), "BusNPFg (0.4 mmol),
MeCN (8 mL). Using the commercial graphite electrode as the anode and commer-
cial Pt electrode as the cathode. Cover the screw thread area of the vial with a rubber
septum to ensure that the seal is airtight. Select "new experiments" at “constant cur-
rent” and adjust the current to 5.0 mA. Select “No” for “use of reference elec-
trode”and adjust the reaction time to “2 hours”. Adjust “mmols substrate” to “0.25
mmol” and choose not to alternate the polarity. Review the parameters and start the
experiment. After electrolysis, disconnect the reaction vial from ElectraSyn 2.0, gen-
tly remove the cap with electrodes from the vial and transfer the reaction media to a
separatory funnel. Wash both electrodes with ethyl acetate (30 mL) to transfer any
residual product. Add 20 mL ethyl acetate to the separatory funnel and wash the or-
ganic solution with water and brine. Dry the organic layer with anhydrous sodium

sulfate and concentrated under reduced pressure. The residue was subjected to flash
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column chromatography on silica gel (eluted with hexanes/ethyl acetate) to yield the

desired product in 80% yield.

Figure S2. IKA ElectraSyn 2.0 for current controlled electrolysis

(d) Procedure for cyclic voltammetry (CV):

Cyclic voltammetry was performed in a three-electrode cell connected to a schlenk
line under nitrogen at room temperature. The working electrode was a steady glassy
carbon disk electrode while the counter electrode was a platinum plate. The reference
was an Ag/AgCl electrode submerged in saturated aqueous KCI solution, and sepa-
rated from reaction by a salt bridge. 10 mL solvent containing 0.05 M "BusNBF4 were
poured into the electrochemical cell in cyclic voltammetry experiments. The scan rate

was 0.10 V/s, ranging from -1.5V to 3.0 V.
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Figure S3. CV of compounds 1a and 1la+MsOH
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(B) Analytical data

2-(9H-Xanthen-9-yl)cyclopentan-1-one (3aa):

. 54.1 mg, 82% yield; White solid; mp 88.1-89.6 °C (uncorrected);
0 'H NMR (500 MHz, CDCls) &: 7.26-7.20 (m, 3H), 7.12 (m, 4H),
7.01-6.97 (m, 1H), 4.76 (d, J = 3.0 Hz, 1H), 2.46-2.42 (m, 1H),
2.28-2.22 (m, 1H), 1.81-1.74 (m, 2H), 1.67-1.61 (m, 1H), 1.57-1.51
o (m, 1H), 1.45-1.36 (m, 1H); *C NMR (125 MHz, CDCls) &: 172.0,
142.2, 141.2, 137.6, 132.9, 130.3, 128.9, 128.8, 128.7, 128.5, 127.4, 124.4, 119.7,
61.5, 31.6, 10.0; LRMS (EI, 70eV) m/z (%): 183 (6), 181 (100), 180 (17), 152 (40),
127 (6); HRMS m/z (ESI) calcd for C1gH1702 ([M+H]") 265.1223, found 265.1220.

2-(9H-Xanthen-9-yl)cyclohexan-1-one (3ab):

W,
W

47.3 mg, 68% yield; White solid; mp 114.4-116.1 °C (uncorrected);
‘ 'H NMR (500 MHz, CDCl3) &: 7.43-7.41 (m, 1H), 7.25-7.18 (m,
O 3H), 7.08-7.01 (m, 4H), 4.93 (d, J = 3.0 Hz, 1H), 2.54-2.49 (m, 1H),
2.44-2.39 (m, 1H), 2.27-2.20 (m, 1H), 1.94-1.89 (m, 1H), 1.78-1.74
(m, 1H), 1.71-1.68 (m, 1H), 1.48-1.40 (m, 2H), 1.14-1.06 (m, 1H);
3C NMR (125 MHz, CDCls) &: 210.8, 153.3, 153.0, 130.5, 128.8,
127.8, 127.6, 125.6, 123.5, 123.2, 122.8, 116.3, 116.1, 60.6, 42.1, 36.7, 27.6, 26.7,
24.7; LRMS (EI, 70eV) m/z (%): 278 (M*, 2), 182 (16), 181 (100), 152 (13), 127 (3),
89 (1); HRMS m/z (ESI) calcd for C19H1902 ([M+H]*) 279.1380, found 279.1379.

(7
W

(0]

2-(9H-Xanthen-9-yl)cycloheptan-1-one (3ac):

IH NMR (500 MHz, CDCls) &: 7.27-7.22 (m, 3H), 7.12-7.05 (m,
4H), 7.01 (t, J = 5.0 Hz, 1H), 4.66-4.65 (d, J = 5.0 Hz, 1H),
2.61-2.57 (m, 1H), 2.38-2.34 (m, 1H), 2.12-2.07 (m, 1H), 1.77-1.73
(m, 3H), 1.38-1.14 (m, 4H), 1.05-0.97 (m, 1H); 3C NMR (125
MHz, CDCIs) 6: 216.5, 153.1, 152.9, 129.0, 128.6, 128.1, 127.8,
124.4, 123.6, 123.1, 121.8, 116.5, 116.3, 62.4, 44.7, 42.0, 29.8, 28.4, 24.9, 24.7;
LRMS (EI, 70eV) m/z (%): 292 (M*, 4), 183 (59), 181 (100), 152 (86), 127 (14);
HRMS m/z (ESI) calcd for C2oH210 ([M+H]*) 293.1536, found 293.1530.

. 60.6 mg, 83% vyield; White solid; mp 80.4-81.0 °C (uncorrected);

W,
oL

o)

2-(9H-XantHen-9-yl)cyclododecan-1-one (3ad):

63.3 mg, 70% yield; White solid; mp 78.8-79.2 °C (uncorrected);
'H NMR (500 MHz, CDCls) &: 7.26-7.20 (m, 2H), 7.17-7.12 (m,
4H), 7.09-7.02 (m, 2H), 4.07 (d, J = 8.5 Hz, 1H), 2.94-2.90 (m, 1H),
2.48-2.45 (m, 1H), 2.35-2.29 (m, 1H), 1.74-1.65 (m, 4H), 1.32-1.17
(m, 14H); C NMR (125 MHz, CDCls) &: 214.2, 153.3, 153.3,
129.5, 129.0, 127.9, 127.8, 125.1, 124.3, 123.4, 123.0, 116.6, 116.6,
57.0, 42.9, 42.7, 40.4, 28.3, 26.1, 26.0, 25.4, 25.2, 24.7, 24.6, 24.3,

W,
X
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24.2, 23.8, 22.6, 22.3, 22.3; LRMS (EI, 70eV) m/z (%): 207 (1), 181 (100), 182 (15),
152 (6); HRMS m/z (ESI) calcd for CosHa10, ([M+H]*) 363.2319, found 363.2316.

2-Methyl-6-(9H-xanthen-9-yl)cyclohexan-1-one (3ae):

IH NMR (500 MHz, CDCls) &: 7.46-7.48 (m, 1H), 7.21-7.18 (m,

2H), 7.08-7.01 (m, 4H), 4.86 (d, J = 3.5 Hz, 1H), 2.56-2.51 (m, 1H),

O O 2.33-2.28 (m, 1H), 1.93-1.99 (m, 1H), 1.80-1.74 (m, 1H), 1.70-1.64
(0]

I 50.4 mg, 69% yield; White solid; mp 109.1-111.3 °C (uncorrected);
o)

(m, 1H), 1.55-1.46 (m, 1H), 1.22-1.18 (m, 1H), 1.10-1.07 (m, 1H),

1.03 (d, J = 6.5 Hz, 3H); 3C NMR (125 MHz, CDCls) §: 212.1,
153.3, 152.9, 130.6, 128.9, 127.6, 127.5, 126.1, 123.4, 123.1, 123.0, 116.2, 116.0,
60.4, 45.5, 36.8, 36.3, 29.3, 25.0, 14.6; LRMS (El, 70eV) m/z (%): 292 (2), 207 (1),
182 (14), 181 (100), 152 (9), 127 (1); HRMS m/z (ESI) calcd for C2oH2102 ([M+H]")
293.1536, found 293.1538.

2-(9H-Xanthen-9-yl)cyclohexane-1,4-dione (3af):

o 29.2 mg, 40% yield; White solid; mp 164.9-166.0 °C (uncorrected);

‘ 'H NMR (500 MHz, CDCls) &: 7.26-7.23 (m, 3H), 7.17-7.15 (m,

o) 1H), 7.11-7.08 (m, 3H), 7.03-7.00 (m, 1H), 5.08 (d, J = 3.0 Hz, 1H),

2.87-2.83 (m, 1H), 2.71-2.63 (m, 1H), 2.49-2.38 (m, 4H), 2.27-2.24

O O (m, 1H); C NMR (125 MHz, CDCls) &: 208.7, 208.2, 153.1, 152.6,

© 129.1, 128.8, 128.3, 128.1, 123.9, 123.6, 122.7, 120.3, 116.8, 116.6,

55.6, 38.1, 37.6, 37.5, 35.7; LRMS (EI, 70eV) m/z (%): 292 (1), 182 (13), 181 (100),

152 (9), 127 (3), 89 (1); HRMS m/z (ESI) calcd for CigH1703 ([M+H]*) 293.1172,
found 293.1170.

4'-Ethyl-3-(9H-xanthen-9-yl)-[1,1'-bi(cyclohexan)]-4-one (3ag):

58.2 mg, 60% yield; White solid; mp 125.6-126.8 °C (un-
corrected); *H NMR (500 MHz, CDCls) §: 7.41-7.39 (m,
1H), 7.23-7.18 (m, 3H), 7.09-7.00 (m, 4H), 4.93 (d, J = 3.0
Hz, 1H), 2.56-2.51 (m, 1H), 2.43-2.38 (m, 1H), 2.28-2.22
(m, 1H), 1.92-1.87 (m, 1H), 1.71-1.66 (m, 3H), 1.51-1.48
(m, 2H), 1.42-1.36 (m, 1H), 1.27-1.24 (m, 1H), 1.23-1.19
(m, 1H), 1.17-1.10 (m, 2H), 0.98-0.93 (m, 2H), 0.87-0.85
(m, 1H), 0.83-0.80 (m, 4H), 0.78-0.74 (m, 2H); **C NMR (125 MHz, CDCls) &: 211.2,
153.3, 153.0, 130.3, 128.7, 127.7, 127.5, 1255, 123.4, 123.1, 122.7, 116.2, 116.0,
59.9,42.2,41.7, 41.4, 39.3, 36.6, 32.8, 32.8, 30.9, 30.3, 29.8, 29.4, 29.2, 11.4; LRMS
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(El, 70eV) m/z (%): 385 (7), 236 (100), 221 (5), 192 (11), 165 (2), 93 (5); HRMS m/z
(ESI) calcd for C27H330; ([M+H]Y) 389.2475, found 389.2472.

3-(9H-Xanthen-9-yl)tetrahydro-4H-pyran-4-one (3ah):

42.7 mg, 61% vyield; White solid; mp 136.3-137.1 °C (uncorrected);
'H NMR (500 MHz, CDCls) &: 7.39-7.37 (m, 1H), 7.25-7.21 (m,
3H), 7.10-7.03 (m, 4H), 4.92 (d, J = 4.0 Hz, 1H), 4.08-4.04 (m, 1H),
3.90-3.86 (m, 1H), 3.56-3.54 (m, 1H), 3.25-3.21 (m, 1H), 2.78-2.74
(m, 1H), 2.60-2.53 (m, 1H), 2.46-2.42 (m, 1H); *C NMR (125
MHz, CDCls) &: 206.2, 153.1, 152.8, 130.1, 128.4, 128.1, 128.0,
124.3, 123.7, 123.4, 121.8, 116.5, 116.4, 68.6, 67.8, 60.1, 42.3, 34.9; LRMS (El,
70eV) m/z (%): 183 (14), 181 (100), 152 (11), 127 (2), 89 (1); HRMS m/z (ESI)
calcd for C1gH1703 ([M+H]*") 281.1172, found 281.1174.

0]

ax
O

o)

3-(9H-Xanthen-9-yl)tetrahydro-4H-thiopyran-4-one (3ai):

52.5 mg, 71% vyield; White solid; mp 135.2-136.9 °C (uncorrected);
'H NMR (500 MHz, CDCl3) &: 7.36-7.35 (m, 1H), 7.26-7.21 (m,
3H), 7.11-7.03 (m, 4H), 4.99 (d, J = 4.0 Hz, 1H), 2.88-2.74 (m, 4H),
2.69-2.59 (m, 2H), 2.50-2.45 (m, 1H); 3C NMR (125 MHz, CDCls)
d: 208.1, 153.2, 153.0, 130.0, 128.6, 128.1, 128.0, 124.4, 123.7,
123.4, 121.9, 116.5, 62.0, 44.1, 37.4, 30.5, 29.5; LRMS (EI, 70eV)
m/z (%): 296 (M*, 2), 181 (100), 182 (18), 152 (15), 127 (2), 87 (12; HRMS m/z (ESI)
calcd for C1gH17SO2 ([M+H]") 297.0944, found 297.0940.

S

oX
/)

)

1-(9H-Xanthen-9-yl)-1,3-dihydro-2H-inden-2-one (3aj):

IH NMR (500 MHz, CDCls) &: 7.31-7.28 (m, 1H), 7.23-7.21 (m,

O 1H), 7.17-7.12 (m, 2H), 7.11-7.07 (m, 4H), 7.04 (d, J = 7.5 Hz, 1H),

O O 6.95-6.92 (m, 1H), 6.87-6.85 (m, 1H), 6.62 (d, J = 8.0 Hz, 1H), 4.86
(0]

O 54.6 mg, 70% vyield; White solid; mp 169.5-170.7 °C (uncorrected);

(s, 1H), 3.77 (d, J = 3.5 Hz, 1H), 3.31-2.92 (m, 2H); 3C NMR (125

MHz, CDCls) &: 216.9, 152.6, 152.4, 138.5, 137.5, 128.6, 128.4,
128.4, 128.3, 127.8, 127.1, 125.2, 124.3, 123.6, 123.0, 122.0, 120.5, 116.5, 116.4,
62.9, 43.8, 42.5. LRMS (EI, 70eV) m/z (%): 283 (2), 207 (11), 181 (100), 152 (17), 91
(9); HRMS m/z (ESI) calcd for C22H170; ([M+H]") 313.1223, found 313.1220.

5-Methoxy-2-(9H-xanthen-9-yl)-2,3-dihydro-1H-inden-1-one (3ak):

50.4 mg, 59% vyield; White solid; mp 139.3-140.9 °C (uncorrected);
'H NMR (500 MHz, CDCls) &: 7.67-7.64 (m, 1H), 7.39 (t, J = 7.0
Hz, 1H), 7.28-7.24 (m, 1H), 7.15-7.07 (m, 4H), 7.01 (t, J = 6.5 Hz,
1H), 6.82-6.79 (m, 2H), 6.63 (t, J = 4.0 Hz, 1H), 5.02-5.00 (m, 1H),
3.77 (t, J = 1.5 Hz, 3H), 3.10-3.08 (m, 1H), 2.87-2.70 (m, 2H); 3C
NMR (125 MHz, CDCl3z) &: 204.5, 165.2, 157.1, 152.6, 152.3,
130.3, 129.6, 128.5, 128.1, 127.8, 125.4, 124.2, 123.7, 123.3, 120.5,
116.4, 116.2, 115.3, 109.3, 58.3, 55.5, 38.6, 27.9; LRMS (EI, 70eV)
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m/z (%): 342 (M*, 2), 181 (100), 152 (9), 133 (2), 89 (2); HRMS m/z (ESI) calcd for
CasH1e0s ([M+H]*) 343.1329, found 343.1331.

5-Bromo-2-(9H-xanthen-9-yl)-2,3-dihydro-1H-inden-1-one (3al):

Br 39.0 mg, 40% yield; White solid; mp 169.2-168.1 °C (uncorrected);
'H NMR (500 MHz, CDCls) &: 7.57 (d, J = 8.5 Hz, 1H), 7.42-7.25
Q (m, 3H), 7.28-7.25 (m, 1H), 7.15-7.06 (m, 4H), 7.03-7.01 (m, 1H),

2.91-2.75 (m, 2H); 23C NMR (125 MHz, CDCls) §: 205.26, 155.68,
o 116.41, 58.12, 38.71, 27.64; LRMS (EI, 70eV) miz (%): 182 (29),

. 6.83-6.80 (m, 1H), 5.01 (d, J = 3.0 Hz, 1H), 3.11-3.08 (m, 1H),
(0]
152.65, 152.34, 135.74, 130.90, 130.21, 129.64, 129.41, 128.44,
128.36, 128.06, 124.94, 123.85, 123.76, 123.41, 120.22, 116.58,
181 (100), 152 (13), 91 (2), 56 (2); HRMS m/z (ESI) calcd for C22H16BrO, ([M+H]")
391.0328, found 391.0329.

6-Methoxy-2-(9H-xanthen-9-yl)-3,4-dihydronaphthalen-1(2H)-one (3am):

o~ 63.2 mg, 71% yield; White solid; mp 140.6-141.7 °C (uncorrected);

'H NMR (500 MHz, CDCls) &: 8.08 (d, J = 9.0 Hz, 1H), 7.32-7.30

O (m, 2H), 7.27-7.23 (m, 1H), 7.16-7.10 (m, 3H), 7.04-7.02 (m, 1H),

‘ 6.94-6.90 (m, 1H), 6.82-6.80 (m, 1H), 6.55 (d, J = 2.5 Hz, 1H), 5.36

o (d,J=25Hz 1H), 3.80 (s, 3H), 2.79-2.65 (m, 3H), 1.91-1.86 (m,

1H), 1.54-1.46 (m, 1H); C NMR (125 MHz, CDCls) &: 196.2,

O O 163.5, 153.0, 153.0, 146.5, 130.1, 129.8, 128.6, 127.8, 127.7, 126.4,

o 124.9, 123.6, 123.3, 122.2, 116.2, 116.0, 113.2, 112.2, 58.5, 55.4,

37.2, 29.4, 22.9; LRMS (EI, 70eV) m/z (%): 182 (14), 181 (100), 152 (9), 115 (2), 91
(3); HRMS m/z (ESI) calcd for C24H2103 ([M+H]") 357.1485, found 357.1488.

5-(9H-Xanthen-9-yl)-6,7-dihydrobenzo[b]thiophen-4(5H)-one (3an):
s 46.5 mg, 56% yield; White solid; mp 150.3-151.7 °C (uncorrected);
N 'H NMR (500 MHz, CDClg) &: 7.44 (d, J = 5.5 Hz, 1H), 7.34-7.24
‘ (m, 4H), 7.19-7.16 (m, 1H), 7.13-7.10 (m, 2H), 7.05-7.03 (m, 2H),
6.97-6.94 (m, 1H), 5.34 (d, J = 2.0 Hz, 1H), 2.92-2.87 (m, 1H),

2.82-2.71 (m, 2H), 2.02-1.97 (m, H); 3C NMR (125 MHz, CDCls)
8: 192.3, 155.6, 153.1, 153.0, 137.2, 129.9, 128.6, 127.9, 127.8,
125.1, 124.8, 123.7, 123.4, 123.3, 121.9, 116.3, 116.1, 57.6, 36.6,
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24.9, 24.2: LRMS (EI, 70eV) m/z (%): 332 (M", 2), 207 (2), 181 (100), 152 (10), 96
(3); HRMS m/z (ESI) calcd for Co1H170,S ([M+H]") 333.0944, found 333.0948.

3-(9H-Xanthen-9-yl)chroman-4-one (3a0):

IH NMR (500 MHz, CDCls) &: 7.95-7.93 (m, 1H), 7.42-7.39 (m,
1H), 7.33-7.32 (m, 1H), 7.29-7.26 (m, 1H), 7.22-7.17 (m, 2H),
7.15-7.09 (m, 2H), 7.08-7.06 (m, 1H), 7.02-6.98 (m, 1H), 6.97-6.94
(s, 1H), 6.84-6.82 (m, 1H), 5.09 (d, J = 4.0 Hz, 1H), 4.33-4.30 (m,
1H), 3.98-3.94 (m, 1H), 3.00-2.96 (m, 1H); *C NMR (125 MHz,
0o CDCl3) &: 192.1, 161.4, 153.0, 152.9, 135.9, 129.5, 128.5, 128.4,
128.3, 127.4, 123.8, 123.4 (2C), 121.3, 121.2, 121.0, 117.7, 116.6, 116.4, 67.4, 55.3,
35.5; LRMS (EI, 70eV) m/z (%): 281 (2), 207 (30), 181 (100), 182 (13), 152 (12), 135
(3); HRMS m/z (ESI) calcd for C22H1703 ([M+H]") 329.1172, found 329.1174.
5-(9H-Xanthen-9-yl)cyclopent-2-en-1-one (3ap):
6 47.2 mg, 72% yield; White solid; mp 93.2-94.5 °C (uncorrected);
O  'H NMR (500 MHz, CDCls) &: 7.47-7.45 (m, 1H), 7.34-7.32 (m,
1H), 7.26-7.22 (m, 1H), 7.20-7.16 (m, 1H), 7.12-7.04 (m, 4H),
6.10-6.08 (m, 1H), 4.83 (d, J = 3.0 Hz, 1H), 2.77-2.74 (m, 1H),
o 2.47-2.41 (m, 1H), 2.36-2.31 (m, 1H); *C NMR (125 MHz, CDCls)
d: 210.1, 165.3, 152.6, 152.2, 134.3, 129.5, 128.5, 128.2, 127.9, 123.9, 123.7, 123.2,
120.0, 116.5, 116.3, 55.2, 38.6, 30.9; LRMS (EI, 70eV) m/z (%): 182 (15), 181 (100),
152 (13), 91 (2); HRMS m/z (ESI) calcd for CigH1502 ([M+H]") 263.1067, found
263.1066.
6-(9H-Xanthen-9-yl)cyclohex-2-en-1-one (3aq):
38.6 mg, 56% vyield; White solid; mp 106.5-108.7 °C (uncorrected);
A

O 41.0 mg, 50% vyield; White solid; mp 147.3-148.8 °C (uncorrected);
o]

@
ax

@
O

'H NMR (500 MHz, CDCls) &: 7.29-7.17 (m, 5H), 7.11-7.03 (m,
3H), 7.00-6.97 (m, 1H), 6.86-6.82 (m, 1H), 6.04-6.01 (m, 1H), 5.19
(d, J = 2.0 Hz, 1H), 2.59-2.55 (m, 1H), 2.18-2.15 (m, 2H),
O 1.80-1.75 (m, 1H); 3C NMR (125 MHz, CDCls) §: 198.7, 153.1,
153.0, 150.4, 129.9, 129.8, 128.5, 127.9, 127.7, 124.6, 123.6, 123.3,
121.9, 116.2, 116.0, 57.5, 36.6, 29.7, 25.7, 22.2; LRMS (EIl, 70eV) m/z (%): 283 (4),
273 (8), 254 (9), 118 (6), 107 (6), 99 (100); HRMS m/z (ESI) calcd for C19H170-
([M+H]") 277.1223, found 277.1220.
1-(p-Tolyl)-2-(9H-xanthen-9-yl)ethan-1-one (3ar):
40.0 mg, 51% vyield; White solid; mp 116.9-118.1 °C (uncorrected);
'H NMR (500 MHz, CDCls) &: 7.70 (d, J = 8.5 Hz, 2H), 7.32-7.30
O (m, 2H), 7.25-7.15 (m, 4H), 7.12-7.10 (m, 2H), 7.03-7.00 (m, 2H),
4.84 (t, J = 6.5 Hz, 1H), 3.32 (d, J = 6.5 Hz, 2H), 2.35 (s, 3H); *C
NMR (125 MHz, CDCls) 6: 197.5, 152.2, 143.9, 134.4, 129.1,
128.8, 128.2, 127.8, 125.5, 123.4, 116.5, 49.6, 34.6, 21.6; LRMS
(El, 70eV) m/z (%): 314 (M*, 22), 194 (10), 181 (100), 152 (54),
© 119 (24), 91 (37); HRMS m/z (ESI) calcd for Co:H190 ([M+H]")
315.1380, found 315.1382.

ox
/)
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1-(4-Chlorophenyl)-2-(9H-xanthen-9-yl)ethan-1-one (3as):

Cl 35.1 mg, 42% yield; White solid; mp 100.3-102.6 °C (uncorrected);
IH NMR (500 MHz, CDCls) 8: 7.71 (d, J = 9.0 Hz, 2H), 7.34-7.29
O (m, 4H), 7.23-7.19 (m, 2H), 7.12-7.11 (m, 2H), 7.04-7.00 (m, 2H),

4.82 (t, J = 6.5 Hz, 1H), 3.30 (d, J = 6.5 Hz, 2H); *C NMR (125
MHz, CDCls) &: 196.8, 152.3, 139.6, 135.2, 129.5, 128.8, 128.7,
127.9, 125.3, 123.5, 116.6, 49.5, 34.8; LRMS (EI, 70eV) m/z (%):
334 (M*, 9), 194 (5), 181 (100), 165 (10), 152 (35), 127 (6), 111
0 (14), 89 (6); HRMS m/z (ESI) calcd for CaiH163°CIO; ([M+H]Y)
335.0833, found 335.0831.

1-(4-Nitrophenyl)-2-(9H-xanthen-9-yl)ethan-1-one (3at):

O
/)

NO, 32.8 mg, 38% yield; White solid; mp 146.2-147.4 °C (uncorrected);
'H NMR (500 MHz, CDCls) &: 8.20-8.18 (m, 2H), 7.90-7.89 (m,
O 2H), 7.31-7.29 (m, 2H), 7.22-7.21 (m, 2H), 7.13-7.12 (m, 2H),

7.05-7.01 (m, 2H), 4.82 (t, J = 6.5 Hz, 1H), 3.37 (d, J = 6.5 Hz, 2H);
13C NMR (125 MHz, CDCls) §: 196.6, 152.3, 150.1, 141.2, 129.1,
128.6, 128.1, 124.9, 123.7, 123.6, 116.7, 49.8, 35.0; LRMS (El,
70eV) m/z (%): 345 (M*, 7), 195 (12), 181 (100), 165 (23), 152 (14),
0 91 (4); HRMS m/z (ESI) calcd for Ca1HigNOs ([M+H]*) 346.1074,
found 346.1077.
1-Phenyl-2-(9H-xanthen-9-yl)pentan-1-one (3au):
O 42.7 mg, 50% vyield; White solid; mp 105.3-106.6 °C (uncorrected);

O
/)

'H NMR (500 MHz, CDCls) §: 7.64-7.62 (m, 2H), 7.45-7.42 (m,
1H), 7.32-7.29 (m, 2H), 7.28-7.24 (m, 2H), 7.19-7.18 (m, 1H),
7.14-7.13 (m, 1H), 7.11-7.10 (m, 1H), 7.08-7.07 (m, 2H), 6.86-6.83
(m, 1H), 4.26 (d, J = 8.0 Hz, 1H), 3.67-3.63 (m, 1H), 1.80-1.72 (m,
O 1H), 1.39-1.32 (m, 1H), 1.12-1.07 (m, 1H), 0.93-0.88 (m, 1H), 0.70
0 (t, J = 7.0 Hz, 3H); *C NMR (125 MHz, CDCls) &: 204.1, 153.3,
153.2, 138.4, 132.7, 129.7, 128.9, 128.3, 128.0, 127.8, 127.7, 124.9, 124.1, 123.3,
123.0, 116.6, 116.4, 53.3, 43.2, 32.4, 20.7, 14.2; LRMS (EIl, 70eV) m/z (%): 207 (4),
182 (15), 181 (100), 152 (9), 105 (6); HRMS m/z (ESI) calcd for C24H2302 ([M+H]")
343.1693, found 343.1690.
1,3-Diphenyl-1-(9H-xanthen-9-yl)propan-2-one (3av):
68.2 mg, 70% vyield; White solid; mp 128.5-129.5 °C (uncor-
O rected); 'H NMR (500 MHz, CDCls) &: 7.31-7.29 (m, 1H),
7.24-7.18 (m, 2H), 7.16-7.16 (m, 5H), 7.08-7.00 (m, 4H),
O 6.91-6.89 (m, 2H), 6.72-6.70 (m, 2H), 6.64-6.61 (m, 1H), 4.62
o]

(9

0O

(d, J = 9.5 Hz, 1H), 3.89 (d, J = 9.5 Hz, 1H), 3.43-3.24 (m,
16.0 2H); 3C NMR (125 MHz, CDCl3) § 206.7, 153.2, 153.1,
135.2, 133.2, 129.8, 129.3, 129.3, 129.2, 128.4, 128.4, 127.8, 127.5, 127.4, 126.7,
124.9, 123.7, 123.2, 122.4, 116.5, 115.9, 77.2, 64.5, 50.6, 43.2; LRMS (El, 70eV) m/z
(%): 281 (2), 207 (7), 182 (21), 181 (100), 152 (13), 127 (2), 91 (6); HRMS m/z (ESI)
calcd for CagH3302 ([M+H]") 391.1693, found 391.1690.

Diethyl (2-oxo0-2-phenyl-1-(9H-xanthen-9-yl)ethyl)phosphonate (3aw):
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87.2 mg, 80% yield; White liquid; *H NMR (500 MHz, CDCls) §:
7.72-7.70 (m, 1H), 7.51-7.49 (m, 2H), 7.41-7.38 (m, 1H), 7.29-7.23
(m, 3H), 7.18-7.12 (m, 2H), 7.10-7.01 (m, 3H), 6.81-6.78 (m, 1H),
4.39-4.33 (m, 1H), 3.95-3.78 (m, 4H), 1.07-1.05 (m, 3H), 1.02-0.99
(m, 3H); ¥C NMR (125 MHz, CDCls) &: 196.30, 196.26, 153.97,
153.52, 137.71, 137.69, 132.91, 130.21, 129.20, 128.17, 128.16,
127.97, 127.94, 124.37, 124.24, 124.13, 124.11, 123.29, 123.25,
116.46, 116.36, 62.63, 62.58, 62.12, 62.06, 54.05, 53.00, 40.48, 40.45, 15.98, 15.94,
15.92, 15.89; 3P NMR (202 MHz, CHCIl3) &: 20.16 (s); LRMS (EI, 70eV) m/z (%):
418 (4), 331 (16), 299 (10), 297 (58), 181 (100), 152 (10), 105 (9); HRMS m/z (ESI)
calcd for CasH260sP ([M+H]*) 437.1512, found 437.1510.
1-(4-Chlorophenyl)-2-(9H-xanthen-9-yl)ethan-1-one (3ax):
cl 42.6 mg, 49% vyield; White solid; mp 158.5-159.5 °C (uncor-
O ? rected); *H NMR (500 MHz, CDCls) &: 7.32-7.30 (m, 1H),
7.26-7.22 (m, 1H), 7.14-7.10 (m, 3H), 7.09-7.05 (m, 2H),

O O 7.04-7.02 (m, 1H), 6.82-6.79 (m, 2H), 6.75-6.72 (m, 1H),
(@)

6.59-6.55 (m, 1H), 4.65 (d, J = 9.0 Hz, 1H), 3.80 (d, J = 9.0 Hz,
1H), 1.84 (s, 3H); C NMR (125 MHz, CDCls) &: 207.28,
153.21, 153.15, 133.89, 133.58, 130.42, 129.49, 129.40, 128.48, 127.96, 127.72,
124.83, 123.41, 123.18, 122.72, 116.55, 116.08, 65.80, 42.85, 31.29; LRMS (El,
70eV) m/z (%): 181 (100), 152 (62), 127 (9), 103 (11), 89 (14); HRMS m/z (ESI)
calcd for C22H1sCIO2 ([M+H]*) 349.0990, found 349.0993.
Methyl 3-(2-ox0-1-(9H-xanthen-9-yl)propyl)thiophene-2-carboxylate (3ay):
5. COOMe 53.9 mg, 57% yield; White solid; mp 158.5-159.5 °C (uncorrected);
S \ Q 'H NMR (500 MHz, CDCls3) 6: 7.41 (d, J = 3.0 Hz, 1H), 7.26-7.21
(m, 2H), 7.14-7.19 (m, 2H), 7.06-7.00 (m, 3H), 6.76-6.73 (m, 1H),
6.56-6.54 (m, 1H), 5.37 (d, J = 9.0 Hz, 1H), 4.61 (d, J = 9.0 Hz,
O O 1H), 3.63 (s, 3H), 1.88 (s, 3H); *C NMR (125 MHz, CDCls) é&:
o 207.58, 162.14, 153.48, 153.18, 142.24, 130.22, 129.84, 129.61,
129.14, 128.54, 127.93, 127.73, 124.21, 123.16, 122.95, 122.38, 116.71, 115.82,
58.08, 51.79, 42.76, 31.81; LRMS (EI, 70eV) m/z (%): 181 (100), 152 (42), 127 (16),
89 (14); HRMS m/z (ESI) calcd for C22H19SO4 ([M+H]") 379.0999, found 379.0997.
1-Phenyl-2-(9H-xanthen-9-yl)butane-1,3-dione (3az):
73.5 mg, 86% yield; White solid; mp 120.4-121.9 °C (uncorrected);
O 1H NMR (500 MHz, CDCls) é: 7.66-7.64 (m, 4H), 7.42-7.38 (m,
? 2H), 7.30-7.23 (m, 6H), 7.08-7.07 (m, 4H), 6.90-6.84 (m, 2H), 5.75
0 (M, J=9.0Hz, 1H), 5.33 (m, J = 9.5 Hz, 1H); *C NMR (125 MHz,
CDCl3) 6: 172.9, 142.9, 133.9, 132.2, 129.0, 128.6, 128.6, 127.2,
O O 126.6, 126.0, 125.7, 125.7, 125.2, 119.8, 119.5, 62.0, 31.7, 10.1;
o LRMS (EI, 70eV) m/z (%): 365 (M*, 50), 195 (100), 167 (85), 115
(57), 91 (94); HRMS m/z (ESI) calcd for CasH24NO ([M+H]") 366.1852, found
366.1859.
1,3-Diphenyl-2-(9H-xanthen-9-yl)propane-1,3-dione (3aA):
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56.6 mg, 56% vyield; White solid; mp 170.3-171.6 °C
(uncorrected); 1H NMR (500 MHz, CDCls) &: 7.66-7.64 (m, 4H),
7.42-7.38 (m, 2H), 7.30-7.23 (m, 6H), 7.08-7.07 (m, 4H),
6.90-6.84 (m, 2H), 5.75 (m, J = 9.0 Hz, 1H), 5.33 (m, J = 9.5 Hz,
1H); 33C NMR (125 MHz, CDCls) &: 172.9, 142.9, 133.9, 132.2,
129.0, 128.6, 128.6, 127.2, 126.6, 126.0, 125.7, 125.7, 125.2,
119.8, 119.5, 62.0, 31.7, 10.1; LRMS (EI, 70eV) m/z (%): 365
(M*, 50), 195 (100), 167 (85), 115 (57), 91 (94); HRMS m/z (ESI)
calcd for Co6H24NO ([M+H]") 366.1852, found 366.1859.

Benzyl 3-oxo0-2-(9H-xanthen-9-yl)butanoate (3aB):

47.4 mg, 51% vyield; White solid; mp 84.6-86.0 °C (uncor-
rected); *H NMR (500 MHz, CDCls) &: 7.39-7.21 (m, 3H),

0/\© 7.28-7.26 (m, 1H), 7.24-7.21 (m, 3H), 7.15-7.10 (m, 4H),
7.05-7.03 (m, 1H), 7.00-6.97 (m, 1H), 4.99-4.92 (m, 2H),
O o O 4.84 (d, J = 9.5 Hz, 1H), 3.84 (d, J = 9.5 Hz, 1H), 1.85 (s,
3H); ¥C NMR (125 MHz, CDCl3) &: 201.5, 167.1, 153.3,
153.2, 134.9, 129.2, 129.0, 128.5, 128.4, 128.3, 128.2, 123.5, 123.4, 123.0, 122.9,
116.7, 116.6, 67.2, 66.3, 39.6, 31.5; LRMS (EI, 70eV) m/z (%): 238 (5), 195 (3), 183
(15), 181 (100), 152 (13), 126 (2), 91 (2); HRMS m/z (ESI) calcd for C24H2104
([M+H]") 373.1434, found 373.1430.
Ethyl 3-o0x0-3-phenyl-2-(9H-xanthen-9-yl)propanoate (3aC):
O 57.7 mg, 62% yield; White solid; mp 117.3-119.6 °C (uncorrect-
0

O O

ed); 'H NMR (500 MHz, CDCls) &: 7.76-7.34 (m, 2H),
7.48-7.45 (m, 1H), 7.39-7.37 (m, 1H), 7.34-7.25 (m, 4H),
o) 0~ 7.18-7.16 (m, 1H), 7.12-7.05 (m, 3H), 6.92-6.88 (m, 1H), 5.07 (d,
J = 10.0 Hz, 1H), 4.62 (d, J = 9.5 Hz, 1H), 3.97-3.90 (m, 2H),
O O 1.01 (t, J = 7.5 Hz, 3H); 3C NMR (125 MHz, CDCls) &: 193.2,
0 167.4, 153.6, 153.3, 136.5, 133.4, 129.7, 129.1, 128.5, 128.4,
128.3, 128.1, 123.7, 123.5, 123.4, 123.4, 116.6, 116.5, 61.5, 61.3, 39.8, 13.8; LRMS
(El, 70eV) m/z (%): 355 (6), 281 (19), 207 (100), 181 (80), 152 (11), 133 (12), 96 (15),
89 (4); HRMS m/z (ESI) calcd for C24H2104 ([M+H]") 373.1434, found 373.1432.
Rac-(10R,13R,17R)-17-acetyl-10,13-dimethyl-2-(9H-xanthen-9-yl)hexadecahydro
-3H-cyclopenta[a]phenanthren-3-one (3aD):
74.4 mg, 60% yield; White solid; mp 116.9-118.1 °C
(uncorrected); *H NMR (500 MHz, CDCls) §:
7.42-7.40 (m, 1H), 7.22-7.19 (m, 3H), 7.08-7.04 (m,
3H), 7.03-7.00 (m, 1H), 5.01 (s, 1H), 2.60-2.56 (m,
1H), 2.48-2.45 (m, 1H), 2.25-2.19 (m, 1H), 2.16-2.10
(m, 2H), 2.08 (s, 3H), 1.95-1.91 (m, 1H), 1.69-1.62
(m, 4H), 1.38-1.33 (m, 2H), 1.22-1.11 (m, 4H), 1.07-1.03 (m, 1H), 0.89-0.83 (m, 4H),
0.79 (s, 3H), 0.61-0.58 (m, 1H), 0.53 (m, 3H); 3C NMR (125 MHz, CDCls) §: 210.21,
209.46, 153.38, 153.05, 130.44, 128.46, 127.74, 127.65, 125.22, 123.53, 123.19,
122.74,116.18, 116.13, 63.75, 56.95, 56.30, 53.34, 46.12, 44.65, 44.13, 38.88, 38.86,

S12



36.48, 35.74, 35.12, 31.50, 31.43, 28.38, 24.36, 22.72, 21.21, 13.34, 12.13; HRMS
m/z (ESI) calcd for CzsH2103 ([M+H]™) 497.3050, found 497.3052.
(8S,9S5,10R,13S,14S,17S)-17-Acetyl-10,13-dimethyl-2-(9H-xanthen-9-yl)-1,2,6,7,8,
9,10,11,12,13,14,15,16,17-tetradecahydro-3H-cyclopenta[a]phenanthren-3-one
(3aE):

82.7 mg, 67% vyield; White solid; mp 236.5-237.2 °C
(uncorrected); *H NMR (500 MHz, CDCls) é&:
7.35-7.33 (m, 1H), 7.24-7.18 (m, 3H), 7.10-7.04 (m,
3H), 7.01-6.98 (m, 1H), 5.72 (d, J = 2.0 Hz, 1H),
5.21 (d, J = 2.5 Hz, 1H), 2.65-2.61 (m, 1H), 2.45 (t, J
= 9.0 Hz, 1H), 2.28-2.22 (m, 2H), 2.16-2.11 (m, 1H),
2.08 (s, 3H), 1.98-1.94 (m, 1H), 1.72 (s, 1H), 1.69-1.66 (m, 1H), 1.64-1.57 (m, 2H),
1.37-1.32 (m, 2H), 1.30-1.28 (m, 1H), 1.26 (s, 1H), 1.21-1.14 (m, 2H), 1.10 (d, J =
13.5 Hz, 1H), 1.04-0.99 (m, 1H), 0.92 (s, 3H), 0.75-0.70 (m, 1H), 0.55 (s, 3H); *C
NMR (125 MHz, CDCl3) 6: 209.2, 198.1, 170.6, 153.2, 153.0, 130.2, 128.2, 127.7,
127.6, 124.6, 123.9, 123.6, 123.2, 122.0, 116.1, 116.0, 63.4, 55.7, 53.2, 53.1, 43.8,
38.7, 38.5, 36.2, 35.2, 35.2, 32.3, 31.5, 31.4, 24.2, 22.6, 20.7, 17.3, 13.1; HRMS m/z
(ESI) calcd for C3sH3903 ([M+H]*) 495.2894, found 495.2890.
(8R,9S,10R,13S,14S,17R)-10,13-Dimethyl-2-(9H-xanthen-9-yl)-1,3",4",8,9,10,11,12
,13,14,15,16-dodecahydro-5"H-spiro[cyclopenta[a]phenanthrene-17,2'-furan]-3,5
(2H)-dione (3aF):

80.6 mg, 62% yield; White solid; mp
225.0-226.3 °C (uncorrected); 'H NMR (500
MHz, CDCls) &: 7.29-7.27 (m, 1H), 7.24-7.17 (m,
3H), 7.12-7.04 (m, 3H), 6.98-6.95 (m, 1H),
6.07-6.00 (m, 2H), 5.69 (s, 1H), 5.27 (d, J = 2.5
Hz, 1H), 2.83-2.79 (m, 1H), 2.57-2.43 (m, 2H),
2.32-2.24 (m, 2H), 2.18-2.13 (m, 1H), 1.88-1.79 (m, 3H), 1.67-1.62 (m, 4H),
1.53-1.48 (m, 2H), 1.42-1.38 (m, 1H), 1.15-1.12 (m, 1H), 1.00-0.95 (m, 1H), 0.91 (d,
J = 8.5 Hz, 6H); 3C NMR (125 MHz, CDCls) &: 198.5, 176.6, 162.8, 153.2, 153.0,
139.8, 130.0, 128.2, 127.8, 127.8, 127.8, 124.3, 124.1, 123.7, 123.3, 122.0, 116.2,
116.1, 95.3, 53.5, 49.9, 46.8, 46.3, 37.5, 37.0, 36.1, 35.4, 33.2, 31.4, 31.1, 29.2, 22.4,
19.9, 16.9, 14.2; HRMS m/z (ESI) calcd for CssH3704 ([M+H]") 521.2686, found
521.2688.
2-(2-Methyl-9H-xanthen-9-yl)cyclopentan-1-one (3ba):
. 48.6 mg, 70% vyield; White solid; mp 107.9-108.6 °C (uncorrect-
O ed); *H NMR (500 MHz, CDCls) &: 7.25-7.06 (m, 3H), 7.05-7.04

O O (m, 1H), 7.02-7.00 (m, 1H), 6.99-6.89 (m, 2H), 4.71 (t, J = 3.0
(0]

Hz, 1H), 2.47-2.41 (m, 1H), 2.31 (s, 1H), 2.25 (s, 3H), 1.81-1.75
(m, 2H), 1.66-1.61 (m, 1H), 1.57-1.50 (m, 1H), 1.44-1.37 (m,
1H); 13C NMR (125 MHz, CDCls) &: 153.20, 152.57, 150.96, 150.28, 132.96, 132.79,
129.22, 129.11, 128.76, 128.35, 128.33, 128.11, 128.05, 127.63, 124.48, 124.03,
123.40, 123.19, 121.82, 121.51, 116.28, 116.20, 116.02, 115.95, 77.25, 77.00, 76.75,
59.81, 59.79, 39.27, 38.01, 37.95, 23.91, 20.70, 20.29; LRMS (EI, 70eV) m/z (%):
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281 (3), 207 (4), 195 (100), 194 (11), 165 (8), 152 (3), 115 (2) ; HRMS m/z (ESI)
calcd for C19H190, ([M+H]*) 279.1380, found 279.1379.
2-(2-Chloro-9H-xanthen-9-yl)cyclopentan-1-one (3ca):
. 53.6 mg, 72% vyield; White solid; mp 135.9-137.6 °C (uncor-
O  rected); 'H NMR (500 MHz, CDCls) &: 7.24-7.21 (m, 2H),
Cl 7.19-7.16 (m, 1H), 7.11-7.06 (m, 2H), 7.02-6.99 (m, 2H), 4.72
O O (d, J = 3.0 Hz, 1H), 2.45-2.40 (m, 1H), 2.29-2.23 (m, 1H),
o 1.81-1.75 (m, 2H), 1.70-1.65 (m,1H), 1.60-1.53 (m, 1H),
1.41-1.33 (m, 1H); 3C NMR (125 MHz, CDCls) &: 152.7, 151.0, 129.1, 128.4, 128.2,
127.8, 126.1, 123.7, 121.1, 117.8, 116.29, 59.66, 39.1, 37.8, 23.9, 20.2, 20.2; LRMS
(El, 70eV) m/z (%): 298 (M*, 13), 214 (100), 205 (8), 180 (38), 152 (67), 126 (11);
HRMS m/z (ESI) calcd for C1sH16CIO, ([M+H]*) 299.0833, found 299.0835.
2-(2-Hydroxy-9H-xanthen-9-yl)cyclopentan-1-one (3da):
. 29.4 mg, 42% yield; White solid; mp 112.3-114.6 °C (uncor-
O rected); 'H NMR (500 MHz, CDCls) §: 7.26-7.20 (m, 2H),
HO 7.09-7.05 (m, 2H), 6.98 (d, J = 8.5 Hz, 1H), 6.76-6.74 (m, 1H),
O O 6.64 (d, J = 3.0 Hz, 1H), 5.90 (s, 1H), 4.71 (d, J = 2.5 Hz, 1H),
o 2.49-2.44 (m, 1H), 2.33-2.27 (1H), 1.92-1.84 (m, 1H),
1.82-1.77 (m, 1H), 1.72-1.68 (m, 1H), 1.59-1.54 (m, 1H), 1.49-1.40 (m, 1H); °C
NMR (125 MHz, CDCl3) &: 152.71, 151.74, 147.00, 128.04, 127.77, 123.75, 123.39,
122.40, 117.35, 116.33, 115.42, 114.67, 59.95, 39.41, 38.14, 23.91, 20.28; LRMS (ElI,
70eV) m/z (%): 281 (18), 289 (3), 180 (100), 168 (17), 152 (4), 91 (3); HRMS m/z
(ESI) calcd for C1gH1703 ([M+H]*) 281.1172, found 281.1170.
2-(4-Methoxy-9H-xanthen-9-yl)cyclopentan-1-one (3ea):
58.8 mg, 80% yield; White solid; mp 144.9-145.6 °C (uncorrected);
. o 'H NMR (500 MHz, CDCls) &: 7.23-7.21 (m, 2H), 7.12-7.10 (m,
1H), 7.05-6.98 (m, 2H), 6.86-6.82 (m, 2H), 4.76 (d, J = 3.0 Hz, 1H),
O O 3.94 (d, J = 3.5 Hz, 3H), 2.47-2.43 (m, 1H), 2.28-2.22 (m, 1H),
0 1.83-1.75 (m, 2H), 1.65-1.62 (m, 1H), 1.56-1.52 (m, 1H), 1.45-1.37
(m, 1H); 3C NMR (125 MHz, CDCls) &: 152.9, 147.8, 141.9, 129.0,
128.1, 125.4, 123.6, 123.3, 121.6, 119.7, 116.6, 109.9, 59.6, 56.0,
39.3, 37.9, 23.9, 20.3; LRMS (El, 70eV) m/z (%): 294 (M*, 19), 211 (100), 196 (86),
168 (96), 139 (58); HRMS m/z (ESI) calcd for C19H1903 ([M+H]") 295.1329, found
295.13109.
2-(9-Methyl-7H-benzo[c]xanthen-7-yl)cyclopentan-1-one (3fa):
49.2 mg, 60% yield; White solid; mp 106.8-108.5 °C (uncor-
rected); 'H NMR (500 MHz, CDCls) &: 8.42-8.40 (m, 1H),
7.80-7.78 (m, 1H), 7.57-7.45 (m, 3H), 7.18-7.14 (m, 2H),
7.11-7.10 (m, 1H), 7.08-7.05 (m, 1H), 4.87 (d, J = 3.0 Hz, 1H),
2.54-2.49 (m, 1H), 2.35 (s, 3H), 2.27-2.21 (m, 1H), 1.82-1.71
(m, 2H), 1.59-1.49 (m, 2H), 1.43-1.35 (m, 1H); 1*C NMR (125
MHz, CDClz) &: 150.24, 148.13, 133.41, 133.32, 128.33,
128.32, 127.49, 126.59, 126.23, 125.83, 124.03, 123.94, 122.66, 121.58, 116.19,
115.61, 59.78, 39.33, 38.27, 23.92, 20.79, 20.30; LRMS (EI, 70eV) m/z (%): 328 (M",
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2), 245 (100), 215 (7), 202 (4), 165 (1), 122 (2), 107(1); HRMS m/z (ESI) calcd for
Ca3H2102 ([M+H]") 329.1536, found 329.1533.
2-(12H-benzo[a]xanthen-12-yl)cyclopentan-1-one (3ga):

. dr=15:1
O 42.4 mg, 54% vyield; White solid; mp 142.3-143.4 °C (uncor-
‘ rected); *H NMR (500 MHz, CDCls) §: 8.12 (d, J = 8.5 Hz, 1H),
O O 7.86-7.84 (m, 1H), 7.75 (d, J = 9.0 Hz, 1H), 7.60-7.57 (m, 1H),
o 7.46-7.43 (m, 1H), 7.30 (d, J = 9.0 Hz, 1H), 7.27-7.25 (m, 1H),
7.23-7.21 (m, 1H), 7.17-7.15 (m, 1H), 7.07-7.04 (m, 1H), 5.50 (d, J = 2.5 Hz, 1H),
2.70-2.65 (m, 1H), 2.30-2.24 (m, 1H), 1.86-1.79 (m, 1H), 1.73-1.71 (m, 1H),
1.65-1.62 (m, 1H), 1.51-1.40 (m, 2H); *C NMR (125 MHz, CDCls) &: 219.8, 152.7,
150.1, 130.8, 130.6, 129.1, 128.9, 128.5, 128.2, 127.1, 124.3, 123.8, 121.8, 121.7,
117.7,116.2, 115.6, 77.2, 56.6, 39.3, 34.2, 24.1, 20.3.
'H NMR (500 MHz, CDCls) &: 8.04 (d, J = 8.5 Hz, 1H), 7.82-7.80 (m, 1H), 7.75 (d, J
= 8.0 Hz, 1H), 7.54-7.50 (m, 1H), 7.48-7.44 (m, 1H), 7.41-7.38 (m, 1H), 7.36-7.34 (m,
1H), 7.28-7.25 (m, 1H), 7.18-7.14 (m, 2H), 5.33 (s, 1H), 2.43-2.38 (m, 1H), 2.16-2.10
(m, 1H), 1.92-1.86 (m, 1H), 1.67-1.63 (m, 1H), 1.54-1.46 (m, 2H), 1.38-1.32 (m, 1H);
13C NMR (125 MHz, CDClg) §: 152.24, 151.36, 131.38, 130.70, 128.72, 128.53,
128.45, 127.64, 126.75, 126.06, 124.24, 123.98, 123.40, 117.79, 116.23, 115.24,
59.30, 38.44, 34.56, 25.52, 20.32; LRMS (EI, 70eV) m/z (%): 314 (M*, 7), 236 (100),
180 (23), 152 (27), 91 (5); HRMS m/z (ESI) calcd for C22H1902 ([M+H]*) 315.1380,
found 315.1382.
2-(14H-dibenzo[a,h]xanthen-14-yl)cyclopentan-1-one (3ha):
dr=15:1
39.1 mg, 43% vyield; White solid; mp 184.2-185.7 °C (uncor-
rected); 'H NMR (500 MHz, CDCls) &: 8.48-8.46 (m, 1H),
8.19 (d, J = 8.5 Hz, 1H), 7.90-7.88 (m, 1H), 7.85-7.80 (m, 2H),
7.63-7.58 (m, 2H), 7.56-7.52 (m, 2H), 7.49-7.45 (m, 2H), 7.29
(d, J = 85 Hz, 1H), 5.64 (d, J = 2.5 Hz, 1H), 2.78-2.73 (m,
1H), 2.30-2.24 (m, 1H), 1.85-1.77 (m, 1H), 1.75-1.70 (m, 1H),
1.62-1.56 (m, 1H), 1.52-1.37 (m, 2H); $3C NMR (125 MHz, CDCls) &: 219.95, 151.35,
147.07, 133.19, 131.46, 130.88, 128.70, 128.46, 127.60, 126.81, 126.22, 126.19,
126.09, 124.38, 123.94, 123.70, 123.58, 121.38, 119.79, 117.87, 115.21, 59.30, 38.51,
34.89, 25.39, 20.38.
'H NMR (500 MHz, CDCls) &: 8.47 (d, J = 8.5 Hz, 1H), 8.08 (d, J = 8.5 Hz, 1H),
7.86-7.80 (m, 3H), 7.66-7.44 (m, 1H), 7.62-7.58 (m, 1H), 7.56-7.52 (m, 4H),
7.44-7.41 (m, 1H), 5.47 (s, 1H), 2.48-2.44 (m, 1H), 2.16-2.11 (m, 1H), 1.88-1.84 (m,
1H), 1.68-1.62 (m, 2H), 1.52-1.44 (m, 2H); *C NMR (125 MHz, CDCls) §: 219.97,
151.37, 147.09, 133.22, 131.48, 130.90, 128.72, 128.49, 127.62, 126.84, 126.24,
126.21, 126.11, 124.40, 123.96, 123.73, 123.60, 121.41, 119.82, 117.89, 115.23,
59.33, 38.54, 34.91, 29.72, 25.42, 20.41; LRMS (EIl, 70eV) m/z (%): 364 (M*, 50),
195 (100), 180 (23), 167 (5), 152 (7), 91 (4); HRMS m/z (ESI) calcd for C2sH210:
(IM+H]") 365.1536, found 365.1539.
2-(2-Fluoro-9H-xanthen-9-yl)-1,3-diphenylpropane-1,3-dione (3ia):
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68.6 mg, 65% yield; White solid; mp 141.6-142.8 °C (uncor-
rected); 'H NMR (500 MHz, CDCls) §: 7.69-7.64 (m, 4H),
Ph Ph 7.45-7.40 (m, 2H), 7.29-7.24 (m, 5H), 7.10-7.01 (m, 4H),
F 6.89-6.86 (m, 1H), 6.80-6.76 (m, 1H), 5.73 (d, J = 9.5 Hz, 1H),
O o O 5.30 (d, J = 9.5 Hz, 1H); **C NMR (125 MHz, CDCl3) & 193.50,
193.36, 159.40, 157.48, 153.63, 149.74, 149.73, 136.42, 136.36,
133.42, 133.32, 129.73, 128.60, 128.54, 128.30, 128.26, 123.69, 123.12, 117.58,
117.51, 116.48, 116.25, 116.05, 114.93, 114.74, 62.03, 40.57; **F NMR (471MHz,
CDCls) &: -119.5 (s); LRMS (EI, 70eV) m/z (%): 200 (15), 199 (100), 170 (12), 151
(2), 125 (1); HRMS m/z (ESI) calcd for CzgH.FOs ([M+H]") 423.1391, found
423.1390.
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(C) Spectra

2-(9H-Xanthen-9-yl)cyclopentan-1-one (3aa)
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2-(9H-Xanthen-9-yl)cyclohexan-1-one (3ab)
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2-(9H-Xanthen-9-yl)cycloheptan-1-one (3ac)
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2-(9H-Xanthen-9-yl)cyclododecan-1-one (3ad)
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2-Methyl-6-(9H-xanthen-9-yl)cyclohexan-1-one (3ae)
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2-(9H-Xanthen-9-yl)cyclohexane-1,4-dione (3af)
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4'-Ethyl-3-(9H-xanthen-9-yl)-[1,1'-bi(cyclohexan)]-4-one (3ag)
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3-(9H-Xanthen-9-yl)tetrahydro-4H-pyran-4-one (3ah)
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3-(9H-Xanthen-9-yl)tetrahydro-4H-thiopyran-4-one (3ai
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1-(9H-Xanthen-9-yl)-1,3-dihydro-2H-inden-2-one (3aj)
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5-Methoxy-2-(9H-xanthen-9-yl)-2,3-dihydro-1H-inden-1-one (3ak)
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5-Bromo-2-(9H-xanthen-9-yl)-2,3-dihydro-1H-inden-1-one (3al)
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6-Methoxy-2-(9H-xanthen-9-yl)-3,4-dihydronaphthalen-1(2H)-one (3am)
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5-(9H-Xanthen-9-yl)-6,7-dihydrobenzo[b]thiophen-4(5H)-one (3an)
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3-(9H-Xanthen-9-yl)chroman-4-one (3a0)
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5-(9H-Xanthen-9-yl)cyclopent-2-en-1-one (3ap)
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6-(9H-Xanthen-9-yl)cyclohex-2-en-1-one (3aq)
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1-(p-Tolyl)-2-(9H-xanthen-9-yl)ethan-1-one (3ar)
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1-(4-Chlorophenyl)-2-(9H-xanthen-9-yl)ethan-1-one (3as)
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1-(4-Nitrophenyl)-2-(9H-xanthen-9-yl)ethan-1-one (3at)
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1-Phenyl-2-(9H-xanthen-9-yl)pentan-1-one (3au)
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1,3-Diphenyl-1-(9H-xanthen-9-yl)propan-2-one (3av)
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Diethyl (2-ox0-2-phenyl-1-(9H-xanthen-9-yl)ethyl)phosphonate (3aw)
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1-(4-Chlorophenyl)-1-(9H-xanthen-9-yl)propan-2-one (3ax)
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Methyl 3-(2-ox0-1-(9H-xanthen-9-yl)propyl)thiophene-2-carboxylate (3ay)
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1-Phenyl-2-(9H-xanthen-9-yl)butane-1,3-dione (3az)
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1,3-Diphenyl-2-(9H-xanthen-9-yl)propane-1,3-dione (3aA)
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Benzyl 3-oxo0-2-(9H-xanthen-9-yl)butanoate (3aB)
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Ethyl 3-o0x0-3-phenyl-2-(9H-xanthen-9-yl)propanoate (3aC)
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Rac-(10R,13R,17R)-17-acetyl-10,13-dimethyl-2-(9H-xanthen-9-yl)hexadecahydro
-3H-cyclopenta[a]phenanthren-3-one (3aD)
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(8S,9S,10R,13S,14S,17S)-17-Acetyl-10,13-dimethyl-2-(9H-xanthen-9-yl)-1,2,6,7,8,
9,10,11,12,13,14,15,16,17-tetradecahydro-3H-cyclopenta[a]phenanthren-3-one
(3aE)
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(8R,9S,10R,13S,14S,17R)-10,13-Dimethyl-2-(9H-xanthen-9-yl)-1,3",4",8,9,10,11,12
,13,14,15,16-dodecahydro-5"H-spiro[cyclopenta[a]phenanthrene-17,2'-furan]-3,5
(2H)-dione (3aF)
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2-(2-Methyl-9H-xanthen-9-yl)cyclopentan-1-one (3ba)
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2-(2-Chloro-9H-xanthen-9-yl)cyclopentan-1-one (3ca)
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2-(2-Hydroxy-9H-xanthen-9-yl)cyclopentan-1-one (3da)
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2-(4-Methoxy-9H-xanthen-9-yl)cyclopentan-1-one (3ea)
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2-(9-Methyl-7H-benzo[c]xanthen-7-yl)cyclopentan-1-one (3fa)
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2-(12H-Benzo[a]xanthen-12-yl)cyclopentan-1-one (3ga)
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2-(12H-Benzo[a]xanthen-12-yl)cyclopentan-1-one (3ga)
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2-(14H-Dibenzo[a,h]xanthen-14-yl)cyclopentan-1-one (3ha)
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2-(14H-Dibenzo[a,h]xanthen-14-yl)cyclopentan-1-one (3ha)
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2-(2-Fluoro-9H-xanthen-9-yl)-1,3-diphenylpropane-1,3-dione (3ia)
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