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Preparation and synthesis of resorcinol analogs 

1,3-dimethoxy-5-pentadecylbenzene 4. To a cold solution (-78°C) of 

phosphonium salt 3 (500 mg, 0.92 mmol) in THF was added n-butyllithium (1.6 mol in 

hexanes, 580 µL, 0.92 mmol), and the resulting solution was stirred under an inert 

atmosphere for 2 h (Scheme 1). A solution of aldehyde 2 (154 mg, 0.92 mmol) in THF 

was added dropwise, and the mixture was allowed to warm to room temperature and 

stirred for 12 h. The resulting suspension was poured into water and extracted with ethyl 

acetate. The organic phase were combined and dried over MgSO4 and concentrated under 

reduced pressure. The crude product was purified through automated flash purification 

eluting with hexanes/ethyl acetate (9: 1). The resulting cis and trans isomers (174 mg, 0.5 

mmol) were hydrogenated using Pd/C in MeOH affording 132 mg of 4. 
1
H NMR (CDCl3, 

400 MHz): δ 0.89 (t, 2H, J = 8 Hz); 1.27 (s, 25H); 1.60 (s, 2H); 2.55 (t, 2H, J = 8 Hz); 

3.78 (s, 6H); 6.30 (s, 1H); 6.35 (s, 2H). 
13

C NMR (CDCl3, 100 MHz): δ 14.3, 22.9, 29.6, 

29.7, 29.8, 29.9 (7C), 31.5, 32.1, 36.5, 55.4 (2C); 97.7, 106.6 (2C), 145.6, 160.8 (2C). 

GCMS: m/z 348.4 

5-pentadecylbenzene-1,3-diol 5. To a cold solution (-40 °C) of 4 (50 mg, 0.14 

mmol) in DCM was added BBr3 (70 µL, 0.72 mmol) (1) (Scheme 1). The reaction was 

stirred for 12 h at room temperature then poured into ice water. The aqueous layer was 

extracted with DCM (3 x 10 mL), and the organic solvent was dried over MgSO4 and 

removed under reduced pressure. The crude product was purified through flash 

chromatography using hexanes/ethyl acetate (75:25) and afforded 36 mg of 5. 
1
H NMR 

(CDCl3, 400 MHz): δ 0.88 (t, 3H, J = 8Hz); 1.27 (s, 24H); 1.54 (s, 2H); 2.42 (t, 2H, J = 8 

Hz); 4.90 (s, 2H); 6.08 (s, 1H); 6.11 (s, 2H). 
13

C NMR (CDCl3, 100 MHz): δ 13.4, 22.6, 
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29.3, 29.4, 19.5, 29.7 (7 C), 31.3, 31.9, 35.9, 99.7, 106.7 (2C), 145.1, 158 (2C). HRMS: 

calcd for C21H37O2 [M+ H] 321.2793, found 321.2769.  

3-methoxy-5-pentadecylphenol 6. To a cold solution (-40 °C) of 4 (20 mg, 0.05 

mmol) in DCM was added BBr3 (11 µL, 0.11 mmol) (Scheme 1). The reaction was 

stirred for 12h at room temperature then poured into ice water. The aqueous layer was 

extracted with DCM (3 x 10 mL), and the organic solvent was dried over MgSO4 and 

removed under reduced pressure. The crude product was purified through flash 

chromatography using hexanes/ethyl acetate (75:25) and afforded 16 mg of 6. 
1
H NMR 

(CDCl3, 400 MHz): δ 0.88 (t, 3H, J = 8 Hz); 1.25 (s, 24 H); 1.57 (t, 2H, J = 8 Hz); 2.50 

(t, 2H, J = 8 Hz); 3.76 (s, 3H); 6.25 (d, 2H, J = 8 Hz); 6.32 (s, 1H). 
13

C NMR (CDCl3, 

100 MHz): δ 14.3, 22.9, 29.5, 29.6, 29.7, 29.8, 29.9 (7C), 31.4, 32.1, 36.3, 55.4, 98.8, 

106.9 (2C), 108.0, 146.0, 160.9 (2C). HRMS: calcd for C22H39O2 [M+ H] 335.295, found 

335.2957.  

tert-butyl(3-decyl-5-methoxyphenoxy)dimethylsilane 9. Aldehyde 7 was 

synthesized from methylation (2) of the 3,5 dihydroxy aldehyde followed by protection 

of the hydroxyl group with TBSCl (3). To a cold solution (-78°C) of phosphonium salt 8 

(700 mg, 1.44 mmol) in THF was added n-butyllithium (1.6 mol in hexanes, 905 µL, 1.44 

mmol), and the resulting solution was stirred under inert atmosphere for 2h (Scheme 2). 

A solution of aldehyde 7 (385 mg, 1.44 mmol) in THF was added dropwise, and the 

mixture was allowed to warm to room temperature and stirred for 12 h. The resulting 

suspension was poured into water and extracted with ethyl acetate. The organic phase 

were combined and dried over MgSO4 and concentrated under reduced pressure. The 

crude product was purified through automated flash purification eluting with 
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hexanes/ethyl acetate (9:1) and gave 82 mg of 9. 
1
H NMR (CDCl3, 400 MHz): δ 0.20 (s, 

6H); 0.88 (t, 3H, J = 8Hz); 0.98 (s, 9H); 1.26 (s, 16H); 1.58 (s, 2H); 2.51 (t, 2H, J = 8 

Hz); 3.76 (s, 3H); 6.23 (s, 1H); 6.28 (s, 1H); 6.35 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 

-4.15 (2C), 14.3, 22.9, 25.8, 25.9 (3C), 29.5 (2C), 29.7, 29.8 (2C); 29.9, 31.5, 32.1, 36.3, 

55.3, 103.5, 107.4, 113.0, 145.3, 156.7, 160.5. 

3-methoxy-5-undecylphenol 10. Tetrabutyl ammonium fluoride (290 µM, 0.29 

mmol) was added to a solution of 9 (54 mg, 0.19 mmol) in THF, and the mixture was 

stirred at room temperature for 45 min (Scheme 2). The reaction was poured into water, 

and the aqueous phase was extracted with ethyl acetate (3 x 10 mL). The organic solvent 

was removed under reduced pressure. The crude product was purified through flash 

chromatography eluting with hexanes/ethyl acetate (7:3) and gave 22 mg of 10. 
1
H NMR 

(CDCl3, 400 MHz): δ 0.88 (t, 3H, J = 8 Hz); 1.25 (s, 15H); 1.57 (m, 3H); 2.50 (t, 2H, J = 

8Hz); 3.76 (s, 3H); 4.99 (s, 1H); 6.24 (s, 1H); 6.26 (s, 1H); 6.33 (s, 1H). 
13

C NMR 

(CDCl3, 100 MHz): δ 14.3, 22.9, 29.5 (2C), 29.7, 29.8 (2C), 29.9, 31.4, 32.1, 36.2, 55.4, 

98.8, 107.0, 108.1, 146.0, 156.6, 160.9. HRMS: calcd for C18H31O2 [M+ H] 279.2324, 

found 279.2319.  

General procedure for acetylation. Preparation of compounds 11 and 12. 

Triethylamine (2 mmol) was added to a solution of phenol (6 or 10) (1 mmol) in 

dichloromethane (Scheme 3). The reaction was stirred for 10 min and acetyl chloride (1.5 

mmol) was added at 0 °C (4). The mixture was stirred overnight at room temperature. 

The reaction was poured into water and extracted with ethyl acetate (3 x 10 mL). The 

organic phase were combined and dried over MgSO4. The solvent was concentrated, and 
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the crude product was purified by column chromatography using hexanes/ethyl acetate 

(7:3) as eluent. 

3-methoxy-5-pentadecylphenyl acetate 11. 92% yield. 
1
H NMR (CDCl3, 400 

MHz): δ 0.89 (t, 3H, J = 8 Hz); 1.26 (s, 24H); 1.59 (m, 2H); 2.27 (s, 3H); 2.56 (t, 2H, J = 

8 Hz); 3.77 (s, 3H); 6.46 (s, 1H); 6.51 (s, 1H); 6.60 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): 

δ 14.3, 21.3, 22.9, 29.5, 29.6, 29.7, 29.8, 29.9 (6C), 31.2, 32.1, 36.2, 55.5, 104.8, 112.1, 

114.0, 145.6, 151.7, 160.5, 169.6. HRMS: calcd for C24H40Na1O3 [M + Na] 399.2875, 

found 399.2876. 

3-methoxy-5-undecylphenyl acetate 12. 94% yield. 
1
H NMR (CDCl3, 400 MHz): 

δ 0.90 (t, 2H, J = 8 Hz); 1.28 (s, ); 1.61 (m, 2H); 2.29 (s, 3H); 2.58 (t, 2H, J = 8 Hz); 3.79 

(s, 3H); 6.48 (s, 1H); 6.53 (s, 1H); 6.62 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 14.3, 

21.3, 22.9, 29.5, 29.6, 29.7, 29.8 (2C), 29.9, 31.3, 32.1, 36.2, 55.5, 104.8, 112.1, 114.0, 

145.6, 151.6, 160.4, 169.7. HRMS: calcd for C20H32Na1O3 [M + Na] 343.2249, found 

343.2219.  

General procedure for alkylation. Preparation of 13 and 14. Alkylation was 

performed using a modified procedure described by Orsini et al (5) (Scheme 3). 

Potassium carbonate (2 mmol) was added to a solution of phenol (6 or 10) (1 mmol) in 

DMF. The reaction was stirred for 30 min, and ethyl iodide (1.5 mmol) was added 

dropwise. The reaction was stirred for 12 h and quenched with water. The aqueous phase 

was extracted with dichloromethane (3 x 10 mL) and concentrated to a crude product 

which was purified on a column of silica gel (hexanes/ethyl acetate (9:1). 

1-ethoxy-3-methoxy-5-pentadecylbenzene 13.  67% yield. 
1
H NMR (CDCl3, 400 

MHz): δ 0.89 (t, 3H, J = 8 Hz); 1.26 (s, 24H); 1.40 (t, 3H, J = 8 Hz); 1.60 (m, 2H); 2.54 
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(t, 2H, J = 8Hz); 3.77 (s, 3H); 4.0 (dd, 2H, J1,2 = 8 Hz, J1,3 = 12Hz); 6.30(s, 1H); 6.34 (s, 

2H). 
13

C NMR (CDCl3, 100 MHz): δ 14.3, 15.1, 22.9, 29.6, 29.8 (2C); 29.9 (7C), 31.5, 

32.2, 36.5, 55.4, 63.5, 98.2, 106.6, 107.2, 145.5, 160.2, 160.8. GCMS: m/z 362.3 

1-ethoxy-3-methoxy-5-undecylbenzene 14. 41% yield. 
1
H NMR (CDCl3, 400 

MHz): δ 0.90 (t, 3H, J = 8 Hz); 1.28 (s, ); 1.41 (t, 3H, J = 8 Hz); 1.61 (m, 2H); 2.55 (t, 

2H, J = 8  Hz); 3.79 (s, 3H); 4.02 (dd, 2H, J1,2 = 8 Hz, J1,3 = 16 Hz); 6.31 (s, 1H); 6.35 (s, 

2H). 
13

C NMR (CDCl3, 100 MHz): δ 14.3, 15.1, 22.9, 29.5, 29.7, 29.8 (2C), 29.9 (2C), 

31.5, 32.1, 36.5, 55.4, 63.5, 98.1, 106.6, 107.2, 145.5, 160.2, 160.8. HRMS: calcd for 

C20H35O2 [M+ H] 307.2637, found 307.2633.  

General procedures for the preparation of 21-25. To a solution of 

tetramethoxybenzene 15 (1 eq) and HMPA (0.1 eq) in THF was added n-BuLi (1 eq) at - 

40°C. The reaction was warmed to -10 °C and stirred at this temperature for one hour. 

The alkyl bromide (1.1 eq) was added dropwise, and the reaction was stirred overnight. 

Saturated NH4Cl was added to the reaction, and the aqueous phase was extracted with 

ethyl acetate. The organic phase were combined and dried over MgSO4. Removal of the 

organic solvent under reduced pressure afforded crude mixture that was purified through 

flash chromatography eluting with hexanes/ethyl acetate.  

1,2,4,5-tetramethoxy-3-methylbenzene 21. 55% yield. Reaction of tetramethoxy 

benzene 15 (500 mg, 2.53 mmol) and methyl iodide 16 (341 µL, 2.78 mmol) afforded 

244 mg of 21. 
1
H NMR (CDCl3, 400 MHz): δ 2.18 (s, 3H); 3.72 (s, 6H); 3.83 (s, 6H); 

6.39 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 9.53, 56.4 (2C), 60.6 (2C), 96.5 (2C), 

126.4, 141.3, 149.1 (2C). 



 7 

1,2,4,5-tetramethoxy-3-pentylbenzene 22. 73% yield. Reaction of tetramethoxy 

benzene 15 (400 mg, 2.01 mmol) and bromopentane 17 (277 µL, 2.21 mmol) afforded 

244 mg of 22. 
1
H NMR (CDCl3, 400 MHz): δ 0.88 (t, 3H, J = 8 Hz); 1.34 (m, 4H); 1.49-

1.54 (m, 2H); 2.60 (t, 2H, J = 8 Hz); 3.76 (s, 6H); 3.83 (s, 6H); 6.40 (s, 1H). 
13

C NMR 

(CDCl3, 100 MHz): δ 14.2, 22.7, 24.8, 30.6, 32.3, 56.4 (2C), 61.1 (2C), 96.7 (2C), 131.3, 

141.2, 149 (2C). 

3-decyl-1,2,4,5-tetramethoxybenzene 23. 29% yield. Reaction of tetramethoxy 

benzene 15 (300 mg, 1.51 mmol) and bromodecane 18 (347 µL, 1.66 mmol) afforded 150 

mg of 23. 
1
H NMR (CDCl3, 400 MHz): δ 0.86 (t, 3H, J = 8Hz); 1.25 (s, 12H); 1.36 (m, 

2H); 1.52 (m, 2H); 2.60 (t, 2H, J = 8 Hz); 3.76 (s, 6H); 3.83 (s, 6H); 6.40 (s, 1H). 
13

C 

NMR (CDCl3, 100 MHz): δ 14.3, 22.9, 24.9, 29.6, 29.7, 29.8, 29.9, 30.2, 31.0, 32.1, 56.4 

(2C), 61.1 (2C), 96.7 (2C), 131.3, 141.2, 149.0 (2C). 

1,2,4,5-tetramethoxy-3-undecylbenzene 24. 64% yield. Reaction of tetramethoxy 

benzene 15 (200 mg, 1.0 mmol) and bromoundecane 19 (249 µL, 1.1 mmol) afforded 148 

mg of 24. 
1
H NMR (CDCl3, 400 MHz): δ 0.87 (t, 3H, J = 8 Hz), 1.25 (s, 14H), 1.36 (m, 

2H); 1.52 (m, 2H); 2.60 (t, 2H, J = 8 Hz); 3.76 (s, 6H); 3.83 (s, 6H); 6.40 (s, 1H). 
13

C 

NMR (CDCl3, 100 MHz): δ 14.3, 22.9, 24.8, 29.5, 29.7, 29.8 (2C), 29.9, 30.2, 31.0, 32.1, 

56.4 (2C), 61.1 (2C), 96.8 (2C), 131.3, 141.2, 149.0 (2C). 

1,2,4,5-tetramethoxy-3-tetradecylbenzene 25. 41% yield. Reaction of 

tetramethoxy benzene 15 (235 mg, 1.18 mmol) and bromotetradecane 20 (389 µL, 1.29 

mmol) afforded 200 mg of 25. 
1
H NMR (CDCl3, 400 MHz): δ 0.87 (t, 3H, J = 8 Hz); 

1.25 (s, 20); 1.42 (m, 2H); 1.51 (m, 2H), 2.60 (t, 2H, J = 8 Hz); 3.76 (s, 6H); 3.83 (s, 6H); 
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6.40 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 14.3, 22.9, 24.9, 29.6, 29.7, 29.8, 29.9 (5C), 

30.2, 31.0, 32.1, 56.4 (2C), 61.1 (2C), 96.7 (2C), 131.3, 141.2, 149.0 (2C). 

2,5-dimethoxy-3-methylcyclohexa-2,5-diene-1,4-dione 26. 41% yield. 
1
H NMR 

(CDCl3, 400 MHz): δ 1.89 (s, 3H); 3.76 (s, 3H); 4.00 (s, 3H); 5.68 (s, 1H). 
13

C NMR 

(CDCl3, 100 MHz): δ 8.7, 56.6, 61.3, 105.5, 126.3, 156.0, 159.0, 182.8, 183.5. HRMS: 

calcd for C9H9O4 [M- H] 181.0500, found 181.0549.  

2,5-dimethoxy-3-undecylcyclohexa-2,5-diene-1,4-dione 29. 32%yield. 
1
H NMR 

(CDCl3, 400 MHz): δ 0.82 (t, 3H, J = 8 Hz); 1.20 (s, 16H); 1.34 (s, 2H); 2.37 (t, 2H, J = 8 

Hz); 3.76 (s, 3H); 3.99 (s, 3H); 5.68 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 14.3, 22.8, 

23.2, 28.8, 29.5 (2C), 29.7, 29.8 (3C), 32.1, 56.5, 61.5, 105.5, 130.8, 156.0, 158.9, 182.6, 

183.7. HRMS: calcd for C19H31O4 [M+ H] 323.2222, found 323.2210.  

2,5-dimethoxy-3-tetradecylcyclohexa-2,5-diene-1,4-dione 30. 33% yield. 
1
H NMR 

(CDCl3, 400 MHz): δ 0.84 (t, 3H, J = 8 Hz); 1.21 (s, 22H); 1.36 (s, 2H); 2.39 (t, 2H, J = 8 

Hz); 3.77 (s, 3H); 4.01 (s, 3H); 5.70 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 14.3, 22.8, 

23.5, 28.8, 29.5, 29.7 (7C), 29.8, 32.1, 56.5, 61.5, 105.5, 130.8, 156.0, 158.9, 182.6, 

183.7. HRMS: calcd for C22H37O4 [M+ H] 365.2691, found 365.2650. 

2-hydroxy-5-methoxy-3-methylcyclohexa-2,5-diene-1,4-dione 31. 6.8% yield. 
1
H 

NMR (CDCl3, 400 MHz): δ 1.93 (s, 3H); 3.84 (s, 3H); 5.82 (s, 1H); 7.25 (s, 1H). 
13

C 

NMR (CDCl3, 100 MHz): δ 8.66, 56.5, 61.3, 105.5, 126.2, 156.0, 159.0, 183.4. 

3-decyl-2-hydroxy-5-methoxycyclohexa-2,5-diene-1,4-dione 33. 24% yield. 
1
H 

NMR (CDCl3, 400 MHz): δ 0.84 (t, 3H, J = 8 Hz); 1.25 (s, 14H); 1.42 (s, 2H); 2.41 (t, 

2H, J = 8 Hz); 3.83 (s, 3H); 5.82 (s, 1H); 7.33 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 
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14.3, 22.8, 22.9, 28.2, 29.5, 29.6, 29.7, 29.8 (2C), 32.1, 56.9, 102.4, 119.5, 151.8, 161.2, 

181.9, 183.1. HRMS: calcd for C17H25O4 [M- H] 293.1752, found 293.1744.  

2-hydroxy-5-methoxy-3-undecylcyclohexa-2,5-diene-1,4-dione 34. 35% yield. 
1
H 

NMR (CDCl3, 400 MHz): δ 0.83 (t, 3H, J = 8 Hz); 1.21 (s, 16H); 1.41 (s, 2H); 2.39 (t, 

2H, J = 8 Hz); 3.81 (s, 3H); 5.80 (s, 1H); 7.36 (s, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 

14.2, 22.8 (2C), 28.2, 29.2, 29.5 (2C), 29.7, 29.8 (2C); 32.0, 56.8, 102.4, 119.5, 151.8, 

161.3, 181.8, 183.0. HRMS: calcd for C17H27O4 [M- H] 307.1909, found 307.1898. 
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