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Preparation of 7. 

3-Hydroxy-2-methyl-2-prop-2-ynyl-3-trimethylsilanylethynyl-cyclopentanone (7) 

Me O

O

TMS+
n-BuLi

THF

Me OH

O

TMS

S1 S2 7  

To a solution of 1.1 g (11 mmol) of trimethylsilylacetylene (S2) in 30 ml of THF 6.6 ml (10.5 mmol) of 

n-butyllithium (1.6 M in hexane) were added dropwise at –70°C. After stirring for 1h 1.5 g (10 mmol) 

of S1 in 10 ml of THF were added and stirring was continued for 3h. The reaction mixture was warmed 

up to room temperature and 50 ml of water were added. The aqueous layer was extracted three times 

with 20 ml portions of MTBE. The combined organic extract was washed with brine and dried over 

sodium sulfate. Evaporation of the solvents and flash chromatography of the residue (SiO2, petroleum 

ether/ethyl acetate (4:1) Rf = 0.33) gave diastereoisomers 7 (2.08 g, 8.39 mmol, 84 %) in the ratio 1 : 

1.04 as a colorless liquid: IR (NaCl): ν~  = 3453 cm-1 (s, br), 3312 (s), 2962 (s), 2937 (m), 2902 (m), 

2168 (w), 2122 (w), 1745 (vs), 1457 (m), 1406 (m), 1375 (m), 1318 (w), 1252 (s), 1208 (s), 1075 (s), 

1051 (s), 979 (m), 950 (w), 923 (w), 846 (vs), 762 (s); 1H NMR (400 MHz, CDCl3): δ = 0.17 and 0.18 

(s, 9H, SiMe3), 1.19 and 1.25 (s, 3H, Me), 2.01 and 2.10 (t, J = 2.8 Hz, 1H, H-3’), 2.18-2.60 (m, 6H, 
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H-4, H-5 and H-1’); 13C NMR {1H} (100 MHz, CDCl3): δ = -0.1 (SiMe3), 15.6 and 20.2 (Me), 20.7 

(CH2), 24.3 (CH2), 33.2 (CH2), 33.6 (CH2), 33.9 (CH2), 35.1 (CH2), 55.2 and 55.5 (C-2), 71.6 and 71.7 

(C-3’), 76.6 and 77.4 (C-3), 80.5 and 80.7 (C-2’), 92.3 and 92.7 (C-2’’), 105.0 and 105.2 (C-1’’), 

216.3 and 217.2 (C-1); MS (70 eV, EI): m/z (%) =  248 [M+] (16), 233 (14), 215 (6), 205 (7), 191 (7), 

175 (7), 165 (4), 153 (5), 135 (5), 125 (17), 115 (8), 108 (100), 99 (17), 91 (10), 83 (12), 73 (68), 67 

(12), 55 (13); Anal. Calcd C14H20O2Si: C, 67.70; H, 8.12; Found: C, 67.52; H, 8.39. 

 

Preparation of 5. 

3-Acetyl-2-methyl-2-prop-2-ynyl-3-trimethylsilanylethynyl-cyclopentanone (5) 

Me OH

O

TMS

7

Me
O

O

Me
O

+
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TEA
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O

TMS

5

Ac

S3  

A mixture of 1.24 g (5.00 mmol) of 7, 2.8 ml (30 mmol) of acetic anhydride (S3), 4.2 ml (30 mmol) of 

triethylamine and 61 mg (0.5 mmol) of 4-dimethylaminopyridine was stirred for 20h at room 

temperature. The red solution was hydrolized with 20 ml of water and extracted three times with 10 ml 

of ethyl acetate. The combined organic extract was washed with 6 N aqueous HCl, water and with brine 

and was dried over sodium sulfate. Evaporation of the solvents and flash chromatography of the residue 

(SiO2, petroleum ether/ethyl acetate (5:1) Rf = 0.33) gave diastereoisomers 5 (1.23 g, 85 %) in the ratio 

1 : 1.62 as a colorless solid (mp 68-69°C): IR (KBr): ν~  = 3261 cm-1 (s), 3008 (w), 2967 (m), 2931 (w), 

2903 (w), 2163 (w), 1745 (s), 1466 (m), 1451 (m), 1433 (m), 1412 (m), 1367 (s), 1302 (m), 1237 (s), 

1194 (s), 1134 (w), 1080 (m), 1040 (s), 1010 (s), 986 (m), 948 (s), 927 (w), 913 (w), 846 (s), 761 (s), 

705 (m), 664 (s), 600 (w); 1H NMR (400 MHz, CDCl3): δ = 0.17 and 0.18 (s, 9H, SiMe3), 1.23 and 

1.31 (s, 3H, Me), 1.98 and 2.04 (t, J = 2.8 Hz, 1H, H-3’), 2.04 (s, 3H, OAc), 2.17-2.95 (m, 6H, H-4, H-

5 and H-1’); 13C NMR {1H} (100 MHz, CDCl3): δ = -0.2 and -0.1 (SiMe3), 15.5 and 19.2 (Me), 21.0 

(CH2), 21.7 and 21.8 (OAc), 24.6 (CH2), 30.7 (CH2), 31.0 (CH2), 32.9 (CH2), 33.7 (CH2), 55.4 and 

56.5 (C-2), 71.0 and 71.2 (C-3’), 79.5 and 80.3 (C-2’), 81.9 and 82.2 (C-3), 94.8 and 94.9 (C-2’’), 

100.4 and 100.5 (C-1’’), 168.5 and 168.7 (OAc), 214.8 and 215.7 (C-1); MS (70 eV, EI): m/z (%) =  

290 [M+] (0.4), 248 (73), 233 (28), 219 (12), 205 (24), 191 (15), 177 (14), 159 (9), 141 (7), 125 (10), 

117 (31), 108 (62), 97 (15), 91 (7), 83 (12), 73 (100), 67 (9), 59 (15), 55 (11).  
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Preparation of S4 

Acetic acid 2-[3-(2-formyl-phenyl)-prop-2-ynyl]-2-methyl-3-oxo-1-trimethylsilanylethynyl-

cyclopentyl ester (S4)  
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O

TMS

5
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O
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Ac

O

HPd(PPh3)2Cl2
CuI
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4
 

In a screw capped flask 1.33 g (4.57 mmol) of alkyne 5, 845 mg (4.57 mmol) of 2-bromobenzaldehyde 

(4), 64.0 mg (0.09 mmol, 2 mol%) of PdCl2(PPh3)2 and 17.0 mg (0.09 mmol, 2 mol%) of CuI were 

suspended in 40 ml of triethylamine. The mixture was stirred and heated at 80°C for 7h. The 

suspension was filtered through a short silica pad with ethyl acetate. Evaporation of the solvents and 

flash chromatography of the residue (SiO2, petroleum ether/ethyl acetate (5:1) Rf = 0.23) gave product 

S4 (1.58 g, 4.01 mmol, 88 %) in the ratio 1 : 1.41 as yellow oil: IR (NaCl): ν~  = 2960 cm-1 (m), 2900 

(w), 2840 (w), 2225 (w), 2170 (w), 1748 (s), 1696 (s), 1594 (m), 1476 (m), 1451 (m), 1407 (w), 1389 

(w), 1369 (m), 1324 (w), 1234 (s), 1192 (s), 1096 (m), 1079 (m), 1028 (m), 986 (w), 948 (m), 846 (s), 

763 (s), 698 (w); UV (acetonitrile) λmax (log ε): 318 nm (3.77), 308 nm (3.76), 259 nm (4.30), 231 nm 

(4.63); 1H NMR (400 MHz, CDCl3): δ =  0.04 and 0.19 (s, 9H, SiMe3), 1.30 and 1.38 (s, 3H, Me), 2.00 

and 2.70 (s, 3H, OAc), 2.30-3.00 (m, 6H, H-4, H-5 and H-1’), 7.41 (m, 1H, H-Ar5), 7.51-7.53 (m, 2H, 

H-Ar3 and H-Ar4), 7.89 (d, J = 7.8 Hz, 1H, H-Ar6), 10.56 (s, 1H, CHO); 13C NMR {1H} (100 MHz, 

CDCl3): δ = -0.2 and -0.1 (SiMe3), 16.1 and 19.6 (Me), 21.7 and 21.8 (OAc), 22.3 (CH2), 25.7 (CH2), 

30.9 (CH2), 31.3 (CH2), 33.1 (CH2), 33.9 (CH2), 56.0 and 56.7 (C-2), 78.8 and 79.1 (C-3’), 81.7 and 

82.4 (C-3), 93.1 and 93.9 (C-2’), 95.1 and 95.1 (C-2’’), 100.3 and 100.7 (C-1’’), 127.5 (C-Ar6), 127.4 

and 127.7 (C-Ar2), 128.3 and 128.4 (C-Ar5), 133.6 (C-Ar3), 133.77 and 133.82 (C-Ar4), 136.4 and 

136.5 (C-Ar1), 168.5 and 168. 7 (OAc), 192.1 and 192.3 (CHO), 214.51 and 215.49 (C-1); MS (70 eV, 

EI): m/z (%) =  394 [M+] (8), 351 (68), 337 (12), 323 (41), 309 (15), 293 (15), 278 (12), 262 (7), 240 

(17), 211 (17), 202 (28), 192 (12), 177 (19), 160 (32), 142 (24), 125 (7), 115 (51), 97 (12), 83 (7), 73 

(100), 59 (15); Anal. Calcd C23H26O4Si: C, 70.02; H, 6.64. Found: C, 69.71; H, 6.64. 
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Preparation of 3. 

Acetic acid 1-ethynyl-2-[3-(2-formyl-phenyl)-prop-2-ynyl]-2-methyl-3-oxo-cyclopentyl ester (3) 

Me
O
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O
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3
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O

H
KF

THF / MeOH

 

To 1.14 g (2.89 mmol) of S4 in 30 ml of THF a solution of 57 mg (1.1 mmol) potassium fluoride in 10 

ml of methanol was added and the mixture was stirred for 3.5h at room temperature. Water was added 

and the aqueous layer was extracted three times with 10 ml of MTBE. The combined organic extract 

was washed with brine and dried over sodium sulfate. Evaporation of the solvents and flash 

chromatography of the residue (SiO2, petroleum ether/ethyl acetate (3:1) Rf = 0.26) gave product 3 (789 

mg, 2.45 mmol, 92%) in the ratio 1 : 1.56 as colorless oil: IR (NaCl): ν~  = 3266 cm-1 (s), 2978 (m), 

2934 (m), 2841 (m), 2223 (w), 2115 (w), 1754 (s), 1688 (s), 1654 (m), 1593 (s), 1476 (s), 1451 (s), 

1368 (s), 1324 (w), 1296 (m), 1236 (s), 1190 (s), 1075 (m), 1043 (s), 985 (m), 948 (m), 825 (m), 765 

(s); UV (acetonitrile) λmax (log ε): 316 nm (3.48), 258 nm (4.01), 232 nm (4.52); 1H NMR (400 MHz, 

CDCl3): δ =  1.33 and 1.40 (s, 3H, Me), 2.03 and 2.08 (s, 3H, OAc), 2.04 (“t”, 1H, H-2’’), 2.30-3.07 

(m, 6H, H-4, H-5 and H-1’), 7.41 (m, 1H, H-Ar5), 7.52-7.53 (m, 2H, H-Ar3 and H-Ar4), 7.90 (d, J = 

7.6 Hz, 1H, H-Ar6), 10.55 and 10.57 (s, 1H, CHO); 13C NMR {1H} (100 MHz, CDCl3): δ = 16.0 and 

19.5 (Me), 21.6 and 21.7 (OAc), 22.1 (CH2), 25.6 (CH2), 30.6 (CH2), 31.3 (CH2), 32.8 (CH2), 33.8 

(CH2), 56.0 and 56.6 (C-2), 77.9 and 78.0 (alkyne), 79.1 and 79.3 (alkyne), 79.4 and 79.5 (alkyne), 

81.3 and 81.7 (C-3), 92.8 and 93.6 (alkyne), 127.1 and 127.2 (C-Ar6), 127.3 and 127.7 (C-Ar2), 128.3 

and 128.5 (C-Ar5), 133.5 and 133.6 (C-Ar3), 133.81 and 133.84 (C-Ar4), 136.4 (C-Ar1), 168.7 and 

168.9 (OAc), 192.1 and 192.4 (CHO), 214.0 and 215.1 (C-1); MS (70 eV, EI): m/z (%) = 294 (4), 280 

(72), 262 (13), 252 (38), 237 (63), 223 (29), 205 (22), 191 (27), 178 (14), 165 (23), 152 (14), 142 (25), 

128 (12), 115 (76), 89 (18), 77 (9), 63 (13), 53 (19), 43 (100); Anal. Calcd C20H18O4: C, 74.52; H, 

5.63. Found: C, 74.41; H, 5.80. 
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Preparation of rac-trans-13 and rac-cis-13. 

trans- and cis-(1-Methoxy-2-prop-2-ynyl-cyclohexylethynyl)-trimethyl-silane (rac-trans-13) and 

(rac-cis-13) 

O

12

1. n-BuLi
TMS

THF

2. MeI

rac-trans-13

O

TMS
Me

rac-trans-13

O

TMS
Me

+

HH

 

To a solution of 3.5 g (31 mmol) of trimethylsilylacetylene in 50 ml of THF 18.4 ml (29.4 mmol) of n-

butyllithium (1.6 M in hexane) were added at –70°C. After stirring for 1h 3.9 g (28 mmol) of 12 in 10 

ml of THF were added and stirring was continued for 3h. The reaction mixture was warmed to 0°C and 

5.8 g (30 mmol) of methyl iodide were added. The mixture was warmed to room temperature and 

stirred over night. 50 ml of water were added and the aqueous layer was extracted three times with 40 

ml portions of MTBE. The combined organic extract was washed with brine and dried over sodium 

sulfate. After evaporation of the solvents the residue was fractionated by flash chromatography (SiO2, 

petroleum ether/ethyl acetate 80:1); 1st fraction (Rf = 0.57): 1.57 g (23%) of rac-trans-13 as colorless 

liquid; 2nd fraction (Rf = 0.40): 2.77 g (40%) of rac-cis-13 as colorless liquid: rac-trans-13: IR (NaCl): 

ν
~  = 3309 cm-1 (s), 2937 (s), 2857 (s), 2825 (m), 2159 (m), 2118 (w), 1449 (m), 1251 (s), 1192 (w), 

1148 (s), 1140 (s), 1103 (s), 1088 (s), 1074 (s), 1052 (m), 1038 (m), 972 (w), 947 (w), 928 (m), 881 

(s), 844 (s), 761 (s), 700 (m), 621 (s); 1H NMR (400 MHz, CDCl3): δ = 0.17 (s, 9H, SiMe3), 1.26 (m, 

1H, H-5α), 1.36-1.49 (m, 4H, H-3α, H-4α and H-4β, H-6α), 1.66 (m, 1H, H-5β), 1.81 (tt, J = 10.5, 3.5 

Hz, 1H, H-2), 1.90 (m, 1H, H-3β), 1.93 (t, J = 2.5 Hz, 1H, H-3’’), 2.09 (m, 1H, H-6β), 2.17 (ddd, J = 

16.6, 11.5, 2.5 Hz, 1H, H-1’’α), 2.69 (dt, J = 17.0, 2.5 Hz, 1H, H-1’’β), 3.26 (s, 3H, OMe); 13C NMR 

{1H} (100 MHz, CDCl3): δ = 0.2 (SiMe3), 19.8 (C-1’’), 21.1 (C-4), 24.7 (C-5), 25.8 (C-3), 33.7 (C-6), 

45.4 (C-2), 50.7 (OMe), 68.7 (C-3’’), 74.9 (C-1’), 84.7 (C-1’), 90.6 (C-2’), 106.7 (C-2’’); MS (70 eV, 

EI): m/z (%) = 248 [M+] (4), 233 (35), 219 (6), 205 (22), 175 (22), 167 (50), 159 (6), 135 (7), 119 (8), 

112 (29), 97 (13), 89 (42), 83 (22), 73 (100), 59 (59), 43 (19); Anal. Calcd C15H24OSi: C, 72.52; H, 

9.74. Found: C, 72.18; H, 9.90. rac-cis-13: IR (NaCl): ν~  = 3311 cm-1 (s), 2936 (s), 2859 (s), 2825 (m), 

2163 (m), 2119 (w), 1448 (m), 1374 (w), 1251 (m), 1187 (w), 1156 (w), 1127 (w), 1092 (s), 1003 (w), 

963 (s), 932 (m), 870 (s), 844 (s), 761 (m); 1H NMR (400 MHz, CDCl3): δ = 0.18 (s, 9H, SiMe3), 1.19-

2.29 (m, 3H, H-3α, H-5α, H-6α), 1.50 (m, 1H, H-4α), 1.63 (tt, J = 11.6, 3.0 Hz, 1H, H-2), 1.69-1.73 

(m, 2H, H-4β, H-5β), 1.92 (t, J = 2.5 Hz, 1H, H-3’’), 2.03 (“ddd”, J = 6.3, 2.5 Hz, 1H, H-1’’α), 2.08 
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(m, 1H, H-3β), 2.17 (m, 1H, H-6β), 2.76 (dt, J = 16.6, 3.0 Hz, 1H, H-1’’β), 3.33 (s, 3H, OMe); 13C 

NMR {1H} (100 MHz, CDCl3): δ = 0.2 (SiMe3), 19.9 (C-1’’), 23.7 (C-4), 25.4 (C-5), 28.7 (C-3), 35.7 

(C-6), 46.4 (C-2), 51.0 (OMe), 68.7 (C-3’’), 77.9 (C-1’), 84.4 (C-1), 93.8 (C-2’), 103.5 (C-2’’); MS (70 

eV, EI): m/z (%) = 248 [M+] (5), 233 (36), 219 (6), 205 (25), 191 (7), 175 (23), 167 (60), 135 (9), 121 

(5), 107 (12), 97 (14), 89 (44), 83 (26), 79 (15), 73 (100), 69 (13), 59 (38), 55 (19); Anal. Calcd 

C15H24OSi: C, 72.52; H, 9.74. Found: C, 72.18; H, 9.90. 

 

Preparation of rac-trans-S5 and rac-cis-S5. 

trans- and cis-2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-benzaldehyde 

(rac-trans-S5) and (rac-cis-S5) 

rac-trans-13 or rac-cis-13

O

TMS
Me

+ H

O

Br
NEt3

CuI
Pd(PPh3)2Cl2

H

O

O

TMS

Me

4 rac-trans-S5 or rac-cis-S5

H

H

 

In a screw capped flask 500 mg (2.02 mmol) of alkyne rac-trans-13 or rac-cis-13, 379 mg (2.05 mmol) 

of 2-bromobenzaldehyde (4), 28.0 mg (0.04 mmol, 2 mol%) of PdCl2(PPh3)2 and 8.00 mg (0.04 mmol, 

2 mol%) of CuI were suspended in 20 ml of triethylamine. The mixture was stirred and heated at 80°C 

for 7h. The suspension was filtered through a short silica pad with ethyl acetate. Evaporation of the 

solvents and flash chromatography of the residue (SiO2, petroleum ether/ethyl acetate (30:1) Rf = 0.30 

(rac-trans-S5) or petroleum ether/ethyl acetate (20:1) Rf = 0.33 (rac-cis-S5)) gave rac-trans-S5 (620 

mg, 1.76 mmol, 88 %) as yellow oil or gave rac-cis-S5 (607 mg, 1.72 mmol, 85 %) as yellow oil: rac-

trans-S5: IR (NaCl): ν~  = 3063 cm-1 (w), 2936 (vs), 2858 (s), 2826 (m), 2743 (w), 2231 (m), 2157 (m), 

1696 (vs), 1648 (w), 1595 (s), 1566 (w), 1476 (m), 1449 (m), 1430 (m), 1386 (m), 1265 (s), 1250 (s), 

1192 (s), 1148 (s),  1139 (s), 1100 (s), 1087 (s), 1073 (s), 1052 (m), 1033 (m), 931 (m), 881 (s), 844 

(vs), 761 (s), 659 (w), 638 (m), 622 (m); UV (acetonitrile) λmax (log ε): 317 nm (3.56), 308 nm (3.55), 

258 nm (4.11), 232 nm (4.53); 1H NMR (400 MHz, CDCl3): δ = 0.19 (s, 9H, SiMe3), 1.34 (m, 1H, H-

4α), 1.40-1.57 (m, 3H, H-3α, H-5α and H-6α), 1.69 (m, 1H, H-4β), 1.90-1.95 (m, 2H, H-2α and H-

3β), 2.14 (m, 1H, H-6β), 2.49 (dd, J = 17.1, 10.5 Hz, 1H, H-1’’α), 2.97 (dd, J = 17.1, 3.0 Hz, 1H, H-

1’’β), 3.30 (s, 3H, -OMe), 7.37 (m, 1H, H-Ar4), 7.50-7.51 (m, 2H, H-Ar3 and H-Ar5), 7.88 (d, J = 8.0 
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Hz, 1H, H-Ar6), 10.55 (s, 1H, CHO); 13C NMR {1H} (100 MHz, CDCl3): δ = 0.2 (SiMe3), 21.1 (C-1 

and C-5), 24.8 (C-4), 26.3 (C-3), 33.8 (C-6), 45.7 (C-2), 50.8 (OMe), 74.9 (C-1’), 77.0 (C-1), 90.9 (C-

2’), 98.3 (C-3’’), 106.7 (C-2’’), 127.0 (C-Ar6), 127.9 (C-Ar), 133.5 (C-Ar), 133.8 (C-Ar), 136.2 (C-

Ar), 192.5 (CHO); MS (70 eV, EI): m/z (%) = 352 [M+] (4), 337 (6), 309 (9), 240 (56), 219 (4), 205 

(4), 174 (44), 167 (13), 145 (9), 125 (11), 115 (23), 97 (11), 89 (26), 83 (17), 73 (100), 59 (31); Anal. 

Calcd C22H28O2Si: C, 74.95; H, 8.01. Found: C, 74.52; H, 8.27. rac-cis-S5: IR (NaCl): ν~  = 2935 cm-1 

(s), 2859 (m), 2826 (m), 2227 (w), 2163 (w), 1697 (vs), 1596 (s), 1476 (m), 1448 (m), 1386 (m), 1251 

(s), 1192 (m), 1157 (m), 1091 (s), 973 (m), 957 (m), 937 (m), 880 (s), 870 (s), 844 (vs), 761 (s), 700 

(w); UV (acetonitrile) λmax (log ε): 319 nm (3.49), 308 nm (3.48), 259 nm (4.03), 228 nm (4.31); 1H 

NMR (400 MHz, CDCl3): δ = 0.20 (s, 9H, SiMe3), 1.19-1.32 (m, 2H, H-5α and H-6α), 1.39 (ddd, J = 

19.6, 13.1, 3.5 Hz, 1H, H-3α), 1.53 (m, 1H, H-4α), 1.72-1.79 (m, 3H, H-2, H-4β and H-5β), 2.11 (m, 

1H, H-3β), 2.21 (m, 1H, H-6β), 2.33 (dd, J = 17.1, 11.0 Hz, 1H, H-1’’α), 3.05 (dd, J = 17.1, 3.5 Hz, 

1H, H-1’’β), 3.37 (s, 3H, OMe), 7.36 (m, 1H, H-Ar3), 7.49-7.50 (m, 2H, H-Ar4 and H-Ar5), 7.88 (d, J 

= 7.5 Hz, 1H, H-Ar6), 10.55 (s, 1H, CHO); 13C NMR {1H} (100 MHz, CDCl3): δ = 0.2 (SiMe3), 21.3 

(C-1’’), 23.8 (C-4), 25.5 (C-5), 29.3 (C-3), 35.8 (C-6), 46.7 (C-2), 51.0 (OMe), 77.0 (C-1), 78.0 (C-1’), 

94.1 (C-2’), 98.1 (C-3’’), 103.5 (C-2’’), 127.0 (C-Ar6), 127.9 (C-Ar3), 128.3 (C-Ar2), 133.5 (C-Ar5), 

133.8 (C-Ar4), 136.3 (C-Ar1), 192.4 (CHO); MS (70 eV, EI): m/z (%) = 352 [M+] (5), 337 (7), 321 (7), 

309 (14), 279 (5), 240 (87), 219 (5), 205 (5), 174 (85), 167 (12), 142 (9), 125 (13), 115 (20), 97 (11), 

89 (28), 83 (14), 73 (100), 59 (28); Anal. Calcd C22H28O2Si: C, 74.95; H, 8.01. Found: C, 74.52; H, 

8.27. 

 

Preparation of rac-trans-14 and rac-trans-14. 

trans- and cis-2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-benzaldehyde (rac-trans-14) 

and (rac-cis-14) 

H

O

O

TMS

Me

rac-trans-S5 or rac-trans-S5

K2CO3

THF / MeOH

H

O

O
Me

rac-trans-14 or rac-cis-14
H H
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To 450 mg (1.27 mmol) of rac-trans-S5 or rac-cis-S5 in 10 ml of THF a solution of 12.0 mg (0.09 

mmol) K2CO3 in 10 ml of methanol was added and the mixture was stirred over night at room 

temperature. 20 ml of a 1N NH4Cl solution were added to the mixture and the aqueous layer was 

extracted three times with 20 ml of MTBE. The combined organic extract was washed with brine and 

dried over sodium sulfate. Evaporation of the solvents and flash chromatography of the residue (SiO2, 

petroleum ether/ethyl acetate (30:1) Rf = 0.26 (rac-trans-14) or petroleum ether/ethyl acetate (10:1) Rf = 

0.52 (rac-cis-14)) gave rac-trans-14 (322 mg, 1.15 mmol, 91 %) as colorless oil or gave rac-cis-14 

(325 mg, 1.15 mmol, 91 %) as colorless oil: rac-trans-14: IR (NaCl): ν~  = 3295 cm-1 (m), 2937 (vs), 

2857 (m), 2827 (m), 2230 (w), 2103 (w), 1695 (vs), 1651 (w), 1595 (s), 1476 (m), 1449 (m), 1431 (m), 

1386 (m), 1355 (w), 1284 (m), 1270 (m), 1245 (m), 1193 (s), 1148 (s), 1134 (m), 1083 (s), 1072 (s), 

1052 (m), 1028 (w), 960 (w), 940 (w), 927 (m), 877 (w), 864 (w), 826 (m), 763 (s), 638 (s); UV 

(acetonitrile) λmax (log ε): 319 nm (3.49), 308 nm (3.48), 258 nm (4.05), 230 nm (4.37); 1H NMR (400 

MHz, CDCl3): δ = 1.34 (m, 1H, H-5α), 1.41-1.59 (m, 3H, H-3α, H-4α and H-6α), 1.72 (m, 1H, H-5β), 

1.91-1.96 (m, 2H, H-2 and H-3β), 2.19 (m, 1H, H-6β), 2.49 (s, 1H, H-2’), 2.51 (dd, J = 17.0, 10.5 Hz, 

1H, H-1’’α), 2.99 (dd, J = 17.0, 3.0 Hz ,1H, H-1’’β), 3.32 (s, 3H, OMe), 7.37 (m, 1H, H-Ar), 7.50-7.51 

(m, 2H, H-Ar), 7.88 (d, J = 8.0 Hz, 1H, H-Ar6), 10.54 (s, 1H, CHO); 13C NMR {1H} (100 MHz, 

CDCl3): δ = 20.9 (C-4), 21.2 (C-1’’), 24.9 (C-5), 26.3 (C-3), 33.9 (C-6), 45.9 (C-2), 50.9 (OMe), 74.2 

(C-2’), 74.5 (C-1), 77.1 (C-3’’), 84.8 (C-1’), 98.1 (C-2’’), 127.0(C-Ar6), 127.9 (C-Ar5), 128.3 (C-Ar2), 

133.5 (C-Ar3), 133.8 (C-Ar4), 136.2 (C-Ar1), 192.4 (CHO); MS (70 eV, EI): m/z (%) = 280 [M+] (1), 

265 (20), 249 (4), 237 (5), 219 (7), 205 (5), 191 (10), 174 (100), 168 (58), 152 (7), 142 (16), 128 (6), 

115 (33), 103 (5), 91 (10), 77 (16), 65 (14), 53 (10); Anal. Calcd C19H20O2: C, 81.40; H, 7.19. Found: 

C, 81.04; H, 7.25. rac-cis-14b: IR (NaCl): ν~  = 3292 cm-1 (m), 2935 (s), 2857 (m), 2828 (m), 2226 

(w), 2104 (w), 1695 (vs), 1650 (w), 1595 (s), 1476 (m), 1449 (m), 1386 (w), 1290 (m), 1267 (m), 1246 

(m), 1192 (m), 1158 (w), 1092 (vs), 1058 (w), 935 (m), 878 (w), 861 (w), 826 (m), 763 (s), 638 (s); UV 

(acetonitrile) λmax (log ε): 319 nm (3.48), 308 nm (3.47), 259 nm (4.03), 229 nm (4.37); 1H NMR (400 
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MHz, CDCl3): δ = 1.19-1.34 (m, 2H, H-5α and H-6α), 1.40 (ddd, J = 25.1, 13.1, 3.5 Hz, 1H, H-3α), 

1.54 (m, 1H, H-4α), 1.71-1.82 (m, 3H, H-2, H-4β and H-5β), 2.12 (m, 1H, H-3β), 2.25 (m, 1H, H-6β), 

2.38 (dd, J = 17.0, 11.0 Hz, 1H, H-1’’α), 2.54 (s, 1H, H-2’), 3.06 (dd, J  = 17.0, 3.0 Hz, 1H, H-1’’β), 

3.38 (s, 3H, OMe), 7.37 (m, 1H, H-Ar3), 7.87-7.89 (m, 2H, H-Ar4 and H-Ar5), 7.88 (d, J = 7.5 Hz, 1H, 

H-Ar6), 10.54 (s, 1H, CHO); 13C NMR {1H} (100 MHz, CDCl3): δ = 21.2 (C-1’’), 23.6 (C-5), 25.4 (C-

4), 29.1 (C-3), 35.7 (C-6), 46.6 (C-2), 51.0 (OMe), 76.9 (C-2’), 77.1 (C-2’’), 77.5 (C-1), 81.6 (C-1’), 

97.8 (C-3’’), 127.0 (C-Ar6), 127.9 (C-Ar), 128.3 (C-Ar2), 133.5 (C-Ar), 133.8 (C-Ar4), 136.2 (C-Ar1), 

192.4 (CHO); MS (70 eV, EI): m/z (%) = 280 [M+] (1),  265 (20), 249 (4), 237 (9), 219 (7), 207 (6), 

191 (10), 174 (100), 168 (75), 144 (12), 128 (9), 115 (34), 103 (7), 91 (14), 77 (13), 69 (7), 65 (15), 53 

(12); Anal. Calcd C19H20O2: C, 81.40; H, 7.19. Found: C, 81.04; H, 7.25. 

 

Preparation of rac-cis-S6. 

cis 2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-4-methyl-benzaldehyde 

(rac-cis-S7) 

rac-cis-13

O

TMS
Me

+ H

O

Br
NEt3

CuI
Pd(PPh3)2Cl2

H

O

O

TMS

Me

S6 rac-cis-S7

Me MeH

H  

In a screw capped flask 496 mg (2.00 mmol) of alkyne rac-cis-13, 398 mg (2.00 mmol) of 

benzaldehyde S6, 28.0 mg (0.04 mmol, 2 mol%) of PdCl2(PPh3)2 and 8.00 mg (0.04 mmol, 2 mol%) of 

CuI were suspended in 20 ml of triethylamine. The mixture was stirred and heated at 80°C for 7h. The 

suspension was filtered through a short silica pad with ethyl acetate. Evaporation of the solvents and 

flash chromatography of the residue (SiO2, petroleum ether/ethyl acetate (20:1) Rf = 0.34) gave rac-cis-

S7 (659 mg, 1.80 mmol, 90 %) as yellow oil: rac-cis-S7: IR (NaCl): ν~  = 2935 (s), 2858 (m), 2827 (m), 

2225 (w), 2163 (w), 1855 (w), 1696 (s), 1600 (s), 1487 (m), 1447 (w), 1408 (w), 1290 (m), 1252 (s), 

1206 (w), 1186 (w), 1155 (w), 1091 (s), 958 (m), 938 (m), 870 (s), 844 (s), 797 (m), 761 (m); UV 

(acetonitrile) λmax (log ε): 319 nm (3.41), 308 nm (3.42), 264 nm (3.96), 236 nm (4.00); 1H NMR (400 
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MHz, CDCl3): δ = 0.20 (s, 9H, SiMe3), 1.21-1.31 (m, 2H, H-5α and H-6α), 1.35 (m, 1H, H-3α), 1.52 

(m, 1H, H-4α), 1.70-1.78 (m, 3H, H-2, H-5β and H-4β), 2.11 (m, 1H, H-3β), 2.22 (m, 1H , H-6β), 

2.31 (dd, J = 17.1, 10.8 Hz, 1H, H-1’’α), 2.37 (s, 3H, Me-Ar4), 3.04 (dd, J = 16.9, 3.3 Hz, 1H, H-

1’’β), 3.36 (s, 3H, OMe), 7.17 (d, J = 7.8 Hz, 1H, H-Ar5), 7.31 (s, 1H, H-Ar3), 7.78 (d, J = 7.8 Hz, 1H, 

H-Ar6), 10.47 (s, 1H, CHO); 13C NMR {1H} (100 MHz, CDCl3): δ = 0.2 (SiMe3), 21.2 (C-1’’), 21.7 

(Me-Ar4), 23.7 (C-4), 25.4 (C-5), 29.2 (C-3), 35.8 (C-6), 46.7 (C-2), 51.0 (OMe), 77.1 (C-3’’), 78.0 

(C-1), 94.0 (C-2’), 97.5 (C-2’’), 103.4 (C-1’), 127.1 (C-Ar6), 128.3 (C-Ar2), 129.0 (C-Ar5), 133.9 (C-

Ar3), 134.0 (C-Ar1), 144.8 (C-Ar4), 192.1 (CHO); MS (70 eV, EI): m/z (%) = 366 [M+] (4), 351 (9), 

323 (9), 293 (7), 268 (5), 254 (100), 233 (5),  188 (67), 181 (7), 167 (23), 156 (7), 139 (6), 128 (14), 

113 (8), 97 (9), 89 (21), 83 (13), 73 (65), 59 (20); Anal. Calcd C23H30O2Si: C, 75.36; H, 8.25. Found: 

C, 75.54; H, 8.54. 

 

Preparation of rac-cis-18. 

cis 2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-4-methyl-benzaldehyde (rac-cis-18) 

H

O

O

TMS

Me

rac-cis-S7

K2CO3

THF / MeOH

H

O

O
Me

rac-cis-18

Me Me

H H  

To 315 mg (0.86 mmol) of rac-cis-S7 in 10 ml of THF a solution of 12.0 mg (0.09 mmol) K2CO3 in 10 

ml of methanol was added and the mixture was stirred over night at room temperature. 20 ml of a 1N 

NH4Cl solution were added to the mixture and the aqueous layer was extracted three times with 20 ml 

of MTBE. The combined organic extract was washed with brine and dried over sodium sulfate. 

Evaporation of the solvents and flash chromatography of the residue (SiO2, petroleum ether/ethyl 

acetate (20:1) Rf = 0.26) gave rac-cis-18 (241 mg, 0.82 mmol, 95 %) as colorless oil: rac-cis-18: IR 

(NaCl): ν~  = 3293 cm-1 (m), 2935 (s), 2858 (s), 2829 (m), 2225 (m), 2104 (w), 1780 (m), 1694 (s), 

1600 (s), 1488 (w), 1448 (m), 1389 (m), 1289 (m), 1255 (s), 1207 (m), 1186 (w), 1154 (w), 1091 (s), 

935 (m), 879 (w), 859 (w), 821 (m), 796 (m); UV (acetonitrile) λmax (log ε): 319 nm (3.41), 308 nm 

(3.41), 265 nm (3.99), 234 nm (4.17); 1H NMR (400 MHz, CDCl3): δ = 1.23-1.33 (m, 2H, H-5α and 

H-6α), 1.40 (m, 1H,H-3α), 1.53 (m, 1H, H-4α), 1.71-1.81 (m, 3H, H-2, H-5β and H-4β), 2.12 (m, 1H, 

H-3β), 2.24 (m, 1H, H-6β), 2.33-2.40 (dd, J = 16.9, 10.8 Hz, 1H, H-1’’α), 2.37 (s, 3H, Me-Ar4), 2.54 
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(s, 1H, H-2’), 3.05 (dd, J = 17.0, 3.3 Hz, 1H, H-1’’β), 3.38 (s, 3H, OMe), 7.17 (d, J = 8.1 Hz, 1H, H-

Ar3), 7.30 (s, 1H, H-Ar5), 7.78 (d, J = 8.1 Hz, 1H, H-Ar6), 10.47 (s, 1H, CHO); 13C NMR {1H} (100 

MHz, CDCl3): δ = 21.2 (C-1’’), 21.7 (Me-Ar4), 23.6 (C-4), 25.4 (C-5), 29.1 (C-3), 35.7 (C-6), 46.6 (C-

2), 51.0 (OMe), 76.9 (C-2’ and C-1), 77.5 (C-3’’), 81.6 (C-1’), 97.2 (C-2’’), 127.1 (C-Ar6), 128.3 (C-

Ar2), 129.0 (C-Ar5), 133.9 (C-Ar3), 134.1 (C-Ar1), 144.8 (C-Ar4), 192.1 (CHO); MS (70 eV, EI): m/z 

(%) = 294 [M+] (0.7), 279 (33), 263 (8), 251 (11), 233 (7), 219 (8), 195 (8), 188 (96), 182 (100), 165 

(9), 158 (15), 141 (8), 128 (27), 115 (14), 105 (7), 91 (9), 77 (15), 69 (5), 65 (10), 53 (10); Anal. Calcd 

C20H22O2: C, 81.60; H, 7.52. Found: C, 81.24; H, 7.66. 

 

Preparation of 19 rac-cis-20 and 21. 

2-Methyl-8,9,10,11-tetrahydro-7H-benzo[a]fluorene (19), cis-10a-methoxy-3-methyl-

6a,7,8,9,10,10a-hexahydro-6H-chrysen-5-one (rac-cis-20) und 3-methyl-7,8,9,10-tetrahydro-

chrysen-5-ol (21) 

H

O

O
Me

rac-cis-18

AuCl3

CH3CN

HO

19

+

Me

Me

Me

H
O

OMe

H

Me

+

rac-cis-20

21  

In a screw capped flask 190 mg (0.65 mmol) of rac-cis-18 and 10 mg (30 µmol) of AuCl3 were 

dissolved in 20 ml of acetonitrile. The mixture was stirred at 80°C for 2.5h and after cooling to room 

temperature filtered through a short pad of silica (eluent: ethyl acetate). After evaporation of the 

solvents the residue was fractionated by flash chromatography (SiO2, petroleum ether/ethyl acetate 

20:1); 1st fraction (Rf = 0.63): 11 mg (7%) of 19 as colorless crystals (mp 122-124°C); 2nd fraction (Rf = 

0.19): 90 mg (77%) of rac-cis-20 as colorless crystals (mp 126-127°C); 3rd fraction (Rf = 0.10): 7 mg 

(4%) of  21 as colorless crystals (mp 205-206°C): rac-cis-20: IR (KBr): ν~  = 2929 cm-1 (s), 2855 (m), 

2825 (w), 1660 (s), 1623 (w), 1598 (m), 1512 (w), 1447 (w), 1406 (w), 1374 (w), 1337 (w), 1322 (w), 

1271 (w), 1245 (w), 1229 (w), 1216 (w), 1194 (m), 1152 (w), 1133 (w), 1102 (m), 1079 (m), 1068 (m), 

898 (w), 847 (m), 800 (w), 778 (w); UV (acetonitrile) λmax (log ε): 318 nm (3.75), 308 nm (3.73), 251 
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nm (4.25), 218 nm (4.55); 1H NMR (400 MHz, CDCl3): δ = 1.44-1.61 (m, 4H, CH2), 1.82-1.95 (m, 4H, 

CH2), 2.56 (s, 3H, Me), 2.74 (dd, J = 15.5, 4.3 Hz, 1H, H-6α), 2.83 (m, 1H, H-6a), 3.03 (d, J = 28.6 

Hz, 1H, H6β), 3.05 (s, 3H, OMe), 7.37 (dd, J = 8.2, 1.5 Hz, 1H, H-2), 7.62 (d, J = 8.8 Hz, 1H, H-11), 

7.73 (d, J = 8.1 Hz, 1H, H-1), 8.00 (d, J = 8.8 Hz, 1H, H-12), 9.20 (s, 1H, H-4); 13C NMR {1H} (100 

MHz, CDCl3): δ = 20.0(CH2), 21.7 (CH2), 22.5 (Me), 26.7 (CH2), 34.9 (C-6a), 35.5 (CH2), 43.7 (C-6), 

50.0 (OMe), 78.0 (C-10a), 122.7 (C-11), 126.1 (C-4), 127.5 (C-4b), 128.1 (C-1), 128.7 (C-2), 131.3 

(C-4a), 131.6 (C-12a), 134.7 (C-12) 139.1 (C-3), 149.9 (C-10b), 200.8 (C-5). 

MS (70 eV, EI): m/z (%) = 294 [M+] (100), 279 (12), 263 (49), 251 (21), 237 (29), 223 (17), 210 (5), 

195 (45), 178 (12), 165 (16), 152 (12), 139 (7), 55 (5), 41 (8); Anal. Calcd C20H22O2: C, 81.60; H, 

7.53. Found: C, 81.26; H, 7.77. 19: IR (KBr): ν~  = 3039 cm-1 (w), 2931 (s), 2903 (s), 2862 (m), 2822 

(m), 1622 (m), 1588 (w), 1511 (w), 1434 (m), 1377 (m), 1289 (m), 1258 (w), 1169 (w), 1139 (w), 878 

(w), 838 (vs), 764 (w); UV (acetonitrile) λmax (log ε): 351 nm (2.89), 320 nm (3.54), 308 nm (3.67), 242 

nm (3.99), 223 nm (3.97); 1H NMR (400 MHz, CDCl3): δ = 1.84-1.87 (m, 2H, H-8 and H-9), 2.52 (m, 

7H, H-7, H-10 and Me), 3.52 (s, 2H, H-11), 7.18 (dd, J = 8.3, 1.8 Hz, 1H, H-3), 7.36 (d, J = 8.3 Hz, 

1H, H-6), 7.66 (s, 1H, H-1), 7.71 (d, J = 8.1 Hz, 1H, H-5), 7.74 (d, J = 8.3 Hz, 1H, H-4); 13C NMR 

{1H} (100 MHz, CDCl3): δ = 22.1 (Me), 22.6 (C-8 or C-9), 22.9 (C-7 or C-10), 23.5 (C-7or C-10), 26.1 

(C-8 or C-9), 39.6 (C-11), 117.0 (C-6), 122.5 (C-1), 126.3 (C-3), 126.7 (C-5), 128.8 (C-4), 129.7 (C-

4a), 130.3 (C-11b), 135.6 (C-2), 136.7 (C-6b), 138.0 (C-11a), 140.8 (C-10a), 143.7 (C-6a); MS (70 eV, 

EI): m/z (%) = 234 [M+] (100), 206 (37), 191 (17), 178 (6), 102 (7), 59 (11); Anal. Calcd C18H18: C, 

92.26; H, 7.74. Found: C, 92.37; H, 7.85. 21: IR (KBr): ν~  = 3498 cm-1 (vs), 2932 (s), 2850 (m), 1699 

(w), 1653 (w), 1623 (w), 1598 (m), 1572 (w), 1559 (w), 1541 (w), 1457 (w), 1435 (w), 1390 (s), 1342 

(w), 1306 (m), 1220 (s), 1184 (s), 1111 (s), 1022 (w), 895 (w), 850 (m), 832 (s), 708 (w); UV 

(acetonitrile) λmax (log ε): 368 nm (3.76), 351 nm (3.67), 335 nm (3.42), 318 nm (3.93), 313 nm (4.01), 

306 nm (4.04), 283 nm (4.31), 257 nm (4.33); 1H NMR (400 MHz, CDCl3): δ = 1.87 (m, 2H, H-8), 

1.98 (m, 2H, H-9), 2.62 (s, 3H, Me-3), 2.89 (t, J = 6.1 Hz, 2H, H-7), 3.10 (t, J = 6.3 Hz, 2H, H-10), 

5.45 (s, 1H, OH), 6.70 (s, 1H, H-6), 7.39 (dd, J = 8.1, 1.3 Hz, 1H, H-2), 7.73 (d, J = 9.1 Hz, 1H, H-12), 

7.77 (d, J = 8.1 Hz, 1H, H-1), 7.85 (d, J = 9.4 Hz, 1H, H-11), 9.44 (s, 1H, H-4); 13C NMR {1H} (100 

MHz, CDCl3): δ = 22.6 (Me-3), 23.0 (C-8), 23.9 (C-9), 26.4 (C-10), 30.4 (C-7), 114.3 (C-6), 118.0 (C-

4b), 121.1 (C-11), 125.3 (C-10a), 127.3 (C-2), 127.8 (C-12), 128.0 (C-1), 128.3 (C-4), 130.0 (C-12a), 

131.0 (C-4a) 133.5 (C-10b), 135.7 (C-6a), 136.1 (C-3), 152.2 (C-5); MS (70 eV, EI): m/z (%) = 262 

[M+] (100), 245 (4), 234 (20), 219 (5), 202 (5), 84 (9), 59 (11); Anal. Calcd C19H18O: C, 86.99; H, 

6.92. Found: C, 86.59; H, 6.83. 
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1H NMR (400 MHz, CDCl3): 3-Hydroxy-2-methyl-2-prop-2-ynyl-3-trimethylsilanylethynyl-cyclopentanone (7).  
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13C NMR (100 MHz, CDCl3): 3-Hydroxy-2-methyl-2-prop-2-ynyl-3-trimethylsilanylethynyl-cyclopentanone (7). 
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1H NMR (400 MHz, CDCl3): 3-Acetyl-2-methyl-2-prop-2-ynyl-3-trimethylsilanylethynyl-cyclopentanone (5). 
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13C NMR (100 MHz, CDCl3): 3-Acetyl-2-methyl-2-prop-2-ynyl-3-trimethylsilanylethynyl-cyclopentanone (5). 
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1H NMR (400 MHz, CDCl3): Acetic acid 2-[3-(2-formyl-phenyl)-prop-2-ynyl]-2-methyl-3-oxo-1-trimethylsilanylethynyl-
cyclopentyl ester (S4). 
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13C NMR (100 MHz, CDCl3): Acetic acid 2-[3-(2-formyl-phenyl)-prop-2-ynyl]-2-methyl-3-oxo-1-trimethylsilanylethynyl-
cyclopentyl ester (S4). 
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1H NMR (400 MHz, CDCl3): Acetic acid 1-ethynyl-2-[3-(2-formyl-phenyl)-prop-2-ynyl]-2-methyl-3-oxo-cyclopentyl ester 
(3). 
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13C NMR (100 MHz, CDCl3): Acetic acid 1-ethynyl-2-[3-(2-formyl-phenyl)-prop-2-ynyl]-2-methyl-3-oxo-cyclopentyl ester 
(3). 
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1H NMR (400 MHz, CDCl3): 13-Methyl-13,16-dihydro-12H-cyclopenta[a]phenanthrene-11,17-dione (9). 
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13C NMR (100 MHz, CDCl3): 13-Methyl-13,16-dihydro-12H-cyclopenta[a]phenanthrene-11,17-dione (9). 
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1H NMR (400 MHz, CDCl3): trans-14-Acetoxy-13-methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-
dione (rac-trans-2). 
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13C NMR (100 MHz, CDCl3): trans-14-Acetoxy-13-methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-
dione (rac-trans-2). 
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1H NMR (400 MHz, CDCl3): cis-14-Hydroxy-13-methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-
dione (rac-cis-8). 
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13C NMR (100 MHz, CDCl3): cis-14-Hydroxy-13-methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-
dione (rac-cis-8). 
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1H NMR (400 MHz, CDCl3): trans-14-Hydroxy-13-methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-
dione (rac-trans-8). 
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13C NMR (100 MHz, CDCl3): trans-14-Hydroxy-13-methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-
dione (rac-trans-8). 
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1H NMR (400 MHz, CDCl3): rac-3-Desoxyequilenin (rac-1). 
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13C NMR (100 MHz, CDCl3): rac-3-Desoxyequilenin (rac-1). 
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1H NMR (400 MHz, CDCl3): 13-Methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-dione (10). 
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13C NMR (100 MHz, CDCl3): 13-Methyl-13,14,15,16-tetrahydro-12H-cyclopenta[a]phenanthrene-11,17-dione (10). 
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1H NMR (400 MHz, CDCl3): trans-(1-Methoxy-2-prop-2-ynyl-cyclohexylethynyl)-trimethyl-silane (rac-trans-13). 
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13C NMR (100 MHz, CDCl3): trans-(1-Methoxy-2-prop-2-ynyl-cyclohexylethynyl)-trimethyl-silane (rac-trans-13). 
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1H NMR (400 MHz, CDCl3): cis-(1-Methoxy-2-prop-2-ynyl-cyclohexylethynyl)-trimethyl-silane (rac-cis-13). 
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13C NMR (100 MHz, CDCl3): cis-(1-Methoxy-2-prop-2-ynyl-cyclohexylethynyl)-trimethyl-silane (rac-cis-13). 
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1H NMR (400 MHz, CDCl3): trans-2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-benzaldehyde 
(rac-trans-S5). 
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13C NMR (100 MHz, CDCl3): trans-2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-benzaldehyde 
(rac-trans-S5). 
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1H NMR (400 MHz, CDCl3): cis-2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-benzaldehyde (rac-
cis-S5). 
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13C NMR (100 MHz, CDCl3): cis-2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-benzaldehyde (rac-
cis-S5). 
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1H NMR (400 MHz, CDCl3): trans-2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-benzaldehyde (rac-trans-14). 
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13C NMR (100 MHz, CDCl3): trans-2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-benzaldehyde (rac-trans-14). 
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1H NMR (400 MHz, CDCl3): cis-2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-benzaldehyde (rac-cis-14). 

 

 

 



 

S45

19
2.

42
05

13
6.

23
38

13
3.

80
36

13
3.

51
12

12
8.

28
54

12
7.

93
82

12
7.

02
46

97
.8

07
5

81
.5

45
3

77
.5

43
7

76
.9

40
7

51
.0

30
9

46
.6

27
3

35
.7

18
8

29
.0

86
1

25
.3

76
8

23
.5

67
9

21
.1

92
5

(ppm)

102030405060708090100110120130140150160170180190

 

13C NMR (100 MHz, CDCl3): cis-2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-benzaldehyde (rac-cis-14). 
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1H NMR (400 MHz, CDCl3): 8,9,10,11-Tetrahydro-7H-benzo[a]fluorene (16). 
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13C NMR (100 MHz, CDCl3): 8,9,10,11-Tetrahydro-7H-benzo[a]fluorene (16). 
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1H NMR (400 MHz, CDCl3): trans-10a-Methoxy-6a,7,8,9,10,10a-hexahydro-6H-chrysen-5-one (rac-trans-15). 
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13C NMR (100 MHz, CDCl3): trans-10a-Methoxy-6a,7,8,9,10,10a-hexahydro-6H-chrysen-5-one (rac-trans-15). 
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1H NMR (400 MHz, CDCl3): cis-10a-Methoxy-6a,7,8,9,10,10a-hexahydro-6H-chrysen-5-one (rac-cis-15). 
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13C NMR (100 MHz, CDCl3): cis-10a-Methoxy-6a,7,8,9,10,10a-hexahydro-6H-chrysen-5-one (rac-cis-15). 
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1H NMR (400 MHz, CDCl3): 7,8,9,10-Tetrahydrochrysen-5-ol (17). 

 

 



 

S53

15
2.

17
38

13
5.

85
72

13
3.

30
42

13
2.

03
91

13
0.

88
07

12
8.

64
01

12
8.

60
20

12
8.

17
52

12
7.

98
47

12
7.

96
18

12
6.

46
05

12
5.

61
45

12
5.

34
78

12
2.

05
55

11
8.

22
98

11
4.

51
07

11
4.

48
78

30
.3

59
2

26
.3

27
7

23
.8

28
0

22
.9

44
0

(ppm)

102030405060708090100110120130140150

 

13C NMR (100 MHz, CDCl3): 7,8,9,10-Tetrahydrochrysen-5-ol (17). 
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1H NMR (400 MHz, CDCl3): cis 2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-4-methyl-
benzaldehyde (rac-cis-S7). 
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13C NMR (100 MHz, CDCl3): cis 2-[3-(2-Methoxy-2-trimethylsilanylethynyl-cyclohexyl)-prop-1-ynyl]-4-methyl-
benzaldehyde (rac-cis-S7). 
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1H NMR (400 MHz, CDCl3): cis 2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-4-methyl-benzaldehyde (rac-cis-18). 
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13C NMR (100 MHz, CDCl3): cis 2-[3-(2-Ethynyl-2-methoxy-cyclohexyl)-prop-1-ynyl]-4-methyl-benzaldehyde (rac-cis-
18). 
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1H NMR (400 MHz, CDCl3): cis-10a-Methoxy-3-methyl-6a,7,8,9,10,10a-hexahydro-6H-chrysen-5-one (rac-cis-20). 
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13C NMR (100 MHz, CDCl3): cis-10a-Methoxy-3-methyl-6a,7,8,9,10,10a-hexahydro-6H-chrysen-5-one (rac-cis-20). 
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1H NMR (400 MHz, CDCl3): 2-Methyl-8,9,10,11-tetrahydro-7H-benzo[a]fluorene (19). 
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13C NMR (100 MHz, CDCl3): 2-Methyl-8,9,10,11-tetrahydro-7H-benzo[a]fluorene (19). 
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1H NMR (400 MHz, CDCl3): 3-Methyl-7,8,9,10-tetrahydro-chrysen-5-ol (21). 
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13C NMR (100 MHz, CDCl3): 3-Methyl-7,8,9,10-tetrahydro-chrysen-5-ol (21). 

 

 


