
Supporting Information

Total Synthesis and Structural Revision of (±)-Nidemone

Day-Shin Hsu,* and Chang-Yan Liou

Department of Chemistry and Biochemistry, National Chung Cheng University, Minhsung 621, Taiwan

chedsh@ccu.edu.tw

Table of Contents

1. Comparison of 1H NMR data for natural nidemone, synthetic 1 and our previously synthetic 
nidemone…. .………………………………………………………………………………………S2

2. Comparison of 13C NMR data for natural nidemone, synthetic 1 and our previously synthetic 
nidemone…………………………………………………………………………...........…………S3

3. X-ray crystallographic data for 
1…….……..………………………………................………....…S4

4. Experimental procedure for the preparation of 10………………………………………………S10
5. Attempts to the regioselective allyic oxidation of 12……………………………………………..S12
6. 1H NMR (8)……………………………..………………………..................…...............……..…S13
7. 13C NMR (8)……………………………..………………………....................................……..…S14
8. 1H NMR (9)…………………………….……………………………….......…...............……..…S15
9. 13C NMR (9)……………………..………………………………………........................……..…S16
10. 1H NMR (4)……………………..…………..............…………………….............…........………S17
11. 13C NMR (4)……………………..…………………………………….............…………...…..…S18
12. 1H NMR (3)…………………….……………............………………..................……........…..…S19
13. 13C NMR (3)………………………………………………………..................………………..…S20
14. 1H NMR (2)…………………………………………….............……..................……........…..…S21
15. 13C NMR (2)……………………………………………………...…..................………….…..…S22
16. 1H NMR (11)…………………….……………………………..............................……......…..…S23
17. 13C NMR (11)…………………….……………………………............................…………..…S24
18. 1H NMR (12)…………………………………………………................................……......….…S25
19. 13C NMR (12)…………………………………………………..............................………...….…S26
20. 1H NMR (1)………………..………………………………...................................……......…..…S27
21. 13C NMR (1)………………..……………………………….................................………...…..…S28
22. 1H NMR ((–)-1)………………..………………………………...................................………..…S29
23. 13C NMR ((–)-1)………………..……………………………….................................…….…..…S30
24. 1H NMR (S1)…………………………..………………………..................…...............……..…S31
25. 13C NMR (S1)……………………………..……………………..................…...............……..…S32
26. 1H NMR (10)……………………………………………………..................…...............……..…S33
27. 13C NMR (10)….………………………..………………………..................…...............……..…S34
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

S-1

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2018



Comparison of 1H NMR data for natural nidemone, synthetic 1, and our previously synthetic 

nidemone

Natural nidemone (300 MHz, 

CDCl3) δ (ppm)

Synthetic 1 (500 MHz, CDCl3) δ 

(ppm)

Our previously synthetic nidemone 

(500 MHz, CDCl3) δ (ppm)

12.23 (s, 1H) 12.22 (s, 1H) 12.13 (s, 1H)

7.39 (dd, J = 7.5, 7.5 Hz, 1H) 7.39 (dd, J = 8.5, 7.5 Hz, 1H) 7.42 (dd, J = 8.5, 7.5 Hz, 1H)

6.80 (dd, J = 7.5, 1.0 Hz, 1H) 6.80 (d, J = 8.5 Hz, 1H) 6.84 (d, J = 8.5 Hz, 1H)

6.72 (brdd, J = 7.5, 1.0 Hz, 1H) 6.71 (d, J = 7.5 Hz, 1H) 6.72 (d, J = 7.5 Hz, 1H)

5.27 (t, J = 1.2 Hz, 1H) 5.26 (s, 1H) 5.49 (s, 1H)

3.91 (s, 3H) 3.91 (s, 3H) 3.88 (s, 3H)

3.48 (brddd, J = 16.7, 9.4, 5.0 

Hz, 1H)

3.48 (ddd, J = 17.0, 9.5, 5.0 Hz, 

1H)

3.06–3.02 (m, 2H)

3.29 (dd, J = 17.5, 1.5 Hz, 1H) 3.29 (d, J = 17.5 Hz, 1H)

2.87 (ddd, J = 16.8, 5.8, 5.8 Hz, 

1H)

2.86 (ddd, J = 17.0, 5.5, 5.5 Hz, 

1H)

2.67 (d, J = 17.5 Hz, 1H)

2.48 (dd, J = 17.5, 1.5 Hz, 1H) 2.47 (d, J = 17.5 Hz, 1H) 2.66–2.60 (m, 1H)

2.47 (ddd, J = 14.0, 7.4, 4.0 Hz, 

1H)

2.46 (ddd, J = 14.0, 5.5, 5.5 Hz, 

1H)

2.57 (d, J = 17.5 Hz, 1H)

2.20 (ddd, J = 13.8, 9.3, 4.8 Hz, 

1H)

2.20 (ddd, J = 14.0, 9.5, 5.0 Hz, 

1H)

2.04 (ddd, J = 13.5, 5.1, 5.1 Hz, 

1H)
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Comparison of 13C NMR data for natural nidemone, synthetic 1, and our previously synthetic 

nidemone

Natural nidemone (75 MHz, 

CDCl3) δ (ppm)

Synthetic 1 (125 MHz, CDCl3) 

δ (ppm)

Our previously synthetic nidemone 

(125 MHz, CDCl3) δ (ppm)

202.7 (C) 202.7 (C) 202.8 (C)

202.3 (C) 202.2 (C) 201.9 (C)

189.6 (C) 189.6 (C) 190.8 (C)

163.4 (C) 163.4 (C) 163.9 (C)

145.4 (C) 145.3 (C) 144.6 (C)

137.0 (CH) 137.0 (CH) 137.5 (CH)

118.9 (CH) 118.9 (CH) 119.2 (CH)

116.4 (C) 116.4 (C) 116.4 (CH)

115.8 (CH) 115.8(CH) 116.4 (C)

101.9 (CH) 101.9 (CH) 105.8 (CH)

59.2 (C) 59.2 (C) 59.6 (CH3)

59.1 (CH3) 59.1 (CH3) 55.7 (C)

39.7 (CH2) 39.7 (CH2) 44.9 (CH2)

32.1 (CH2) 32.1 (CH2) 32.1 (CH2)

25.6 (CH2) 25.6 (CH2) 26.5 (CH2)
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O

OMe 1. n-BuLi,
THF, 0 oC , 2 h

80%

TMS

2. 1 M HCl, 0 oC, 3 h

O

TMSS1

3-(Trimethylsilylethynyl)-2-cyclopenten-1-one (S1). To a stirred solution of trimethylsilylacetylene 

(336 mg, 3.42 mmol) in THF (3 mL) under Ar atmosphere at 0 oC was added n-BuLi (1.6 M in hexanes, 

2.0 mL, 3.20 mmol) and stirred at 0 oC for 1 h. 3-Methoxy-2-cyclopenten-1-one (300 mg, 2.68 mmol) 

was added to the reaction mixture and this mixture was stirred at 0 oC for 2 h. The mixture was 

quenched with 1 M HCl at 0 oC and stirred at this temperature for 3 h. The aqueous solution was 

extracted with EtOAc, and the combined extracts were washed with brine, dried over MgSO4, filtered 

and concentrated. The residue was purified by silica-gel chromatography (hexane/EtOAc = 6:1) to 

afford S1 (382 mg, 80%) as a yellowish oil. IR (neat) ν 2961, 2150, 1709, 1582, 1267, 848  cm–1; 1H 

NMR (400 MHz, CDCl3) δ 6.27 (t, J = 1.8 Hz, 1H), 2.74–2.70 (m, 2H), 2.42–2.39 (m, 2H), 0.23 (s, 9H); 

13C NMR (100 MHz, CDCl3): δ 209.6, 156.7, 136.8, 111.7, 99.7, 34.7, 32.5, –0.5; MS (EI) m/z (% base 

peak) 178 (M+, 22), 163 (100), 133 (1), 119 (1), 107 (8), 97 (2), 83 (4), 77 (3), 75 (3), 53 (2); HRMS 

(EI) calcd for C10H14OSi 178.0814, Found 178.0815.

O

TMSS1

O

10

THF, rt, 3 h
85%

BETEAC, 
2 M KF aq.

3-Ethynyl-2-cyclopenten-1-one (10). A mixture of S1 (600 mg, 3.36 mmol) and 

benzyltriethylammonium chloride (BTEAC, 77 mg, 0.34 mmol) in THF (15 mL) at room temperature 

was added 2 M KF (3.5 mL). The reaction mixture was stirred at room temperature for 3 h and extracted 

with Et2O. The combined extracts were washed with brine, dried over MgSO4, filtered and concentrated. 
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The crude product was purified by column chromatography on silica gel (Et2O/hexanes = 1:5) to afford 

10 (304 mg, 85%) as a colorless solid. Mp 55–56 oC; IR (neat) ν 3194, 2926, 2854, 2095, 1701, 1664, 

1578, 1435, 1285, 1177, 872, 729 cm–1; 1H NMR (400 MHz, CDCl3) δ 6.35 (t, J = 1.6 Hz, 1H), 3.84 (s, 

1H), 2.77–2.74 (m, 2H), 2.45–2.42 (m, 2H); 13C NMR (100 MHz, CDCl3): δ 209.2, 155.8, 137.8, 92.2, 

79.0, 34.6, 32.3; MS (EI) m/z (% base peak) 106 (M+, 100), 105 (12), 78 (47), 77 (20), 52 (15), 51 (13); 

HRMS (ESI) calcd for C7H6O 106.0419, Found 106.0420.

Table S1. Attempts to the regioselective allyic oxidation of 12
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OOH

OMe

12
OOH

OMe

1
O

TBHP, catalyst, base

solvent, temp, time

entry catalyst base solvent temp time 1 (yield)

1

2

3

4

5

6

7

8

9

10

11

12

Rh(cap)4

Pd(OH)2

Mn(OAc)3

Pd(OH)2

Rh(cap)4

Mn(OAc)3

K2CO3

K2CO3

K2CO3

Cs2CO3





EtOAc

EtOAc

CH2Cl2

CH2Cl2

CH2Cl2

CH2Cl2

0 oC

0 oC

0 oC to rt

0 oC to rt

rt

rt

3 h

3 h

1 d

1 d

1 d

1 d

10%b

PhI(OAc)2

PhI(OAc)2

PhI(OAc)2

PhI(OAc)2

PhI(OAc)2

PhI(OAc)2

K2CO3

K2CO3

K2CO3

Cs2CO3

Na2CO3

 EtOAc

EtOAc

EtOAc

EtOAc

EtOAc

EtOAc

0 oC to rt

0 oC to rt

0 oC to rt

0 oC

0 oC

10 oC

3 h

2 h

2 h

5 h

1 d

6 h

c

7%b

18%b

14%b

22%b

27%b

a

a

a

a

a,b

aComplicated mixture of products.
bAdded 4A molecular sieve.
cRecovery of starting material.
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