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MATERIALS AND METHODS
1H and 13C NMR spectra were recorded on a Bruker 400 spectrometer. Chemical shifts (δ) are 
reported in ppm relative to residual solvent signals for 1H and 13C NMR (1H NMR: 7.26 ppm for CDCl3, 
3.31 ppm for MeOD, 13C NMR: 77.1 ppm for CDCl3, 49.8 ppm for MeOD). Coupling constants (J) are 
reported in Hz. Multiplicities are reported as follows: s, singlet, d, doublet, dd, doublets of doublets, 
t triplet, dt, doublets of triplets, q, quartet, m, multiplet, c, complex, and br, broad. The enantiomeric 
excesses of the products were determined by chiral stationary phase HPLC (Daicel Chiralpak AD-H, 
AS), using a UV detector operating at 254 nm and 210 nm. Tetrahydrofuran was freshly distilled over 
sodium benzophenone prior to use according to standard procedure. All other reagents and solvents 
were used as purchased from Aldrich unless otherwise specified. Reactions were checked for 
completion by TLC (EM Science, silica gel 60 F254). Flash chromatography was performed using silica 
gel 60 (0.040-0.063 mm, 230-400 mesh).

The samples for the HPLC analysis were prepared by methylation of sulfonic acids. In a test tube 
equipped with a magnetic stirring bar, to a solution of the sulfonic acid (0.1 mmol, 1 eq. ) in MeOH 
trimethylsilyl diazomethane (1.0 mmol, 10 eq., 2M solution in hexanes) was added at 0°C in one 
portion. The mixture evolves gas and gradually loses colour. The reaction was stirred for 2 hours at 
room temperature, then the solvent was removed under reduced pressure and in high vacuum. The 
methylated sulfonic acids obtained were purified by column chromatography (petroleum 
ether:ethyl acetate 8:2). The 1H NMR for these compounds presents a new peak for the new methyl 
group around 3.5-4 ppm.

Preparation of aldehyde 2f
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DIBALH 1.3 eq

DCM dry -78°C, 8h

O

OH

H

O

(MeOH, 12h)

H2SO4 conc. cat.

2f

3-(4-hydroxy-3-
methoxyphenyl)propanoic acid

methyl 3-(4-hydroxy-3-methoxyphenyl)
propanoate

Methyl 3-(4-hydroxy-3-methoxyphenyl)propanoate1 

In a 100 ml round-bottomed flask equipped with a magnetic stirring bar, hydroferulic acid (1 g, 5.1 

mmol) was dissolved in 30 ml of methanol. 1.5% of solvent volume of H2SO4 was added, and the 

solution was left stirring at room temperature overnight. The solvent was removed under reduced 

1 Snyder, S. A.; Kontes, F. J. Am. Chem. Soc. 2009, 131, 1745.
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pressure, and the residue was dissolved in 25 ml of DCM. Water (25 ml) was added, and the organic 

phase was extracted with DCM (3x15ml). The organic phases were combined and dried over MgSO4, 

and the solvent was removed in vacuo.

Dark yellow oil (1.05 g mg, 98%); 1H NMR (CDCl3 400 MHz) δ 6.82 (d, J = 8 Hz, 1 H), 6.70 -6.66  (m, 2 

H), 5.75 (br. s, 1 H), 3.84 (s, 3 H), 3.66 (s, 3 H), 2.87 (t, J = 8 Hz, 2 H), 2.60 (t, J = 8 Hz, 2 H); 13C NMR 

(CDCl3 ,101MHz): δ 173.5, 146.5, 144.0, 132.1, 120.5, 114.5, 111.0, 55.6, 51.4, 35.9, 30.4. 

3-(4-hydroxy-3-methoxyphenyl)propanal (2f)2

In strictly anhydrous conditions, in a 50 ml round-bottomed flask equipped with a magnetic stirring 

bar methyl-hydroferulate (200 mg, 1.00 mmol) was dissolved in dry DCM, and the temperature was 

brought to -78°C by means of a dry ice/acetone bath. DIBALH (1.2ml, 1.2 mmol) was added 

dropwise. The mixture was left stirring at -78°C for 8 h. Water (15ml) and HCl 10% (15ml) were 

added, and the organic layer was extracted with DCM (3x10ml). The organic fractions were 

combined, dried over MgSO4, and the solvent was evaporated under reduced pressure. The crude 

was used on the next step without further purification.

Pale yellow oil (160 mg, 91% yield) 1H NMR (400 MHz, CDCl3) δ 9.80 (s, 1H), 6.83 (d, J = 8 Hz, 1H), 

6.72 – 6.65 (m, 2H), 5.61 (s, 1H), 3.86 (s, 3H), 2.89 (t, J = 7 Hz, 2H), 2.74 (t, J = 7 Hz, 2H). 13C NMR (101 

MHz, CDCl3) δ 201.96, 146.62, 144.15, 132.31, 120.87, 114.54, 111.08, 55.96, 45.69, 27.91.

General procedure for the synthesis of α,β-unsaturated ketones 3a-g

In a 10 mL round-bottomed flask under magnetic stirring, one of aldehydes 2a-g  9 mmol (3 eq.) was 

added to DIMCARB (5.5 eq.) at room temperature. Vanillyl acetone (1) 3 mmol (1 eq.) was added in 

a single portion. The solution was left stirring at room temperature for 48 h, then quenched with a 

6N solution of HCl (10 mL) and extracted with DCM (3 x 15mL). The aqueous layer was taken to pH 

7 by addition of 2N NaOH and then extracted again with DCM (3 x 15mL). The organic phases were 

combined, dried over anhydrous MgSO4, filtered and the solvent removed in vacuo. The crude was 

purified by flash column chromatography using a mixture of hexane : ethylacetate : acetic acid (8 

:2: 0.5).

 

(E)-1-(4-hydroxy-3-methoxyphenyl)oct-4-en-3-one (3a).3 

2 Hattori, H.; Mitsunaga, T.; Clive, D. L. J. Tetrahedron Lett. 2019, 60, 1989.
3 Kikuzaki, H.; Kawasaki, Y.; Nakatani, N. ACS Symposium Series, 1994, 547, 237.
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O

HO

O

Pale yellow oil (380 mg, 51%); 1H NMR (400 MHz, CDCl3) δ 6.85 – 6.78 (m, 2H), 6.71 – 6.67 (m, 2H), 

6.09 (d, J = 16 Hz, 1H), 3.86 (s, 3H), 2.85 (h, J = 7.4 Hz, 4H), 2.20 – 2.15 (m, 2H), 1.52 – 1.43 (m, 2H), 

0.92 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 200.1, 147.8, 146.51, 143.9, 133.3, 130.5, 120.9, 

114.4, 111.2, 55.9, 42.1, 34.6, 29.9, 21.5, 13.8. HRMS C15H20O3 requires m/z 248.1412 (E+), found 

m/z 248.1415 (M+); ESI m/z 248 (M+).

(E)-1-(4-hydroxy-3-methoxyphenyl)dec-4-en-3-one (3b)4 

O

HO

O

Yellow oil (455 mg 55%); 1H NMR (400 MHz, CDCl3) δ 6.85 – 6.78 (m, 2H), 6.71 – 6.67 (m, 2H), 6.09 

(d, J = 16 Hz, 1H), 3.87 (s, 3H), 2.89– 2.81 (m, 4H), 2.19 (td, J = 8, 1 Hz, 2H), 1.44 – 1.42 (m, 2H), 1.31 

– 1.27 (m, 4H), 0.89 (t, J = 7 Hz, 3H) 13C NMR (101 MHz, CDCl3) δ 199.9, 148.0, 146.51, 143.9, 133.4, 

130.4, 120.9, 114.4, 111.2, 55.9, 42.11, 32.6, 31.5, 30.0, 27.9, 22.6, 14.1.  HRMS C17H24O3 requires 

m/z 276.1725 (E+), found m/z 276.1727 (M+); ESI m/z 276 (M+).

 (E)-1-(4-hydroxy-3-methoxyphenyl)dodec-4-en-3-one (3c)5

O

HO

O

 Pale yellow oil (525 mg, 57%); 1H NMR (400 MHz, CDCl3) δ 6.85 – 6.78 (m, 2H), 6.71 – 6.67 (m, 2H), 

6.09 (d, J = 16 Hz, 1H), 5.50 (bs, 1H), 3.87 (s, 3H), 2.89 – 2.81 (m, 4H), 2.19 (td, J = 8, 1 Hz, 2H), 1.47 

– 1.40 (m, 2H), 1.28 (m, 8H), 0.88 (t, J = 7 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 199.9, 148.0, 146.5, 

143.9, 133.4, 130.4, 120.9, 114.4, 111.2, 56.0, 42.1, 32.6, 31.9, 30.0, 29.3, 29.2, 28.2, 22.76, 14.2 

HRMS C19H28O3 requires m/z 304.2038 (E+), found m/z 304.2041 (M+); ESI m/z 304 (M+).

4 Mase, N.; Kitagawa, N.; Takabe, K. Synlett 2010, 93.
5 Jolad, S. D.; Lantz, R. C.; Chen, G. J.; Bates, R. B.; Timmermann, B. N. Phytochemistry 2005, 66, 
1614.
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(E)-1-(4-hydroxy-3-methoxyphenyl)tetradec-4-en-3-one (3d).5 

O

HO

O

Yellow oil; (545 mg, 55%);1H NMR (400 MHz, CDCl3) δ 6.86 – 6.78 (m, 2H), 6.71 – 6.67 (m, 2H), 6.09 

(d, J = 16 Hz, 1H), 3.87 (s, 3H), 2.89 – 2.81 (m, 4H), 2.19 (td, J = 8, 1 Hz, 2H), 1.45 – 1.40 (m, 2H), 1.28 

(m, 10H), 0.88 (t, J = 7 Hz, 3H); 13C NMR (101 MHz, CDCl3) δ 200.0, 148.1, 146.5, 143.9, 133.4, 130.4, 

120.9, 114.4, 111.2, 56.0, 42.1, 32.6, 32.0, 30.0, 29.6, 29.5, 29.4, 29.3, 28.2, 22.8, 14.2. HRMS 

C21H32O3 requires m/z 332.2351 (E+), found m/z 332.2347 (M+); ESI m/z 332 (M+).

 (E)-1-(4-hydroxy-3-methoxyphenyl)-7-phenylhept-4-en-3-one (3e). 

O

HO

O

Bright orange oil (540 mg, 58%); 1H NMR (400 MHz, CDCl3) δ 7.29 (dd, J = 15, 7.2 Hz, 3H), 7.19 (dd, J 

= 19, 7Hz, 3H), 6.91 – 6.77 (m, 2H), 6.77 – 6.61 (m, 2H), 6.11 (d, J = 16 Hz, 1H), 3.87 (s, 3H), 2.90 – 

2.79 (m, 4H), 2.81 – 2.73 (m, 2H), 2.53 (dd, J = 15, 7 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 199.9, 

146.6, 146.5, 143.9, 140.8, 133.3, 130.9, 128.6, 128.4, 126.4, 120.9, 114.4, 111.2, 55.9, 42.2, 34.5, 

34.3, 29.9. HRMS C20H22O3 requires m/z 310.1569 (E+), found m/z 310.1565 (M+); ESI m/z 310 (M+).

(E)-1,7-bis(4-hydroxy-3-methoxyphenyl)hept-4-en-3-one (3f).6

O

HO

O
O

OH

 Bright orange oil; 747 mg 70% ; 1H NMR (400 MHz, CDCl3) δ 6.85 – 6.81 (m, 3H), 6.70 – 6.63 (m, 5H), 

6.10 (d, J = 16 Hz, 1H), 3.86 (s, 3H), 3.85 (s, 3H), 2.88 – 2.79 (m, 4H), 2.69 (t, J = 7 Hz, 4H), 2.49 (dd, J 

= 14, 7 Hz, 2H); 13C NMR (CDCl3 ,101MHz): δ = 207.3, 146.6, 146.6, 146.5, 144.1, 144.0, 132.7, 130.8, 

6 Endo, K.; Kanno, E.; Oshima, Y. Phytochemistry, 1990, 29, 797.
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121.1, 121.0, 120.9, 114.5, 114.4, 111.2, 111.0, 56.0, 42.3, 34.6, 34.3, 31.1, 30.0 ppm. HRMS 

C21H24O5 requires m/z 356.1654 (E+), found m/z 356.1659 (M+); ESI m/z 356 (M+).

General procedure for the synthesis of racemic sulfonic acids

In a 5 ml microwave vial to a solution of the α,β-unsaturated ketone (0.20 mmol, 1 eq.) in 

ethanol:water 1:1 (1 mL), NaHSO3 (0.44 mmol, 2.2 eq. 4.8M solution) was added. The mixture was 

heated at 140°C for 45 minutes in a microwave reactor (power: 160W). The mixture was allowed to 

cool before the solvent was removed under vacuum. The crude product was then dissolved in H2O 

(3 mL), passed through a plug of freshly activated acidic ion exchange resin (2.2g) and then washed 

with  deionized water for three consecutive times (3 x 3  mL). Finally, the pure sulfonic acids were 

obtained by drying the aqueous solution first under reduced pressure and finally in high vacuum.

General procedure for the synthesis of enantio-enriched sulfonic acids 4a-f (Table 2)

In a test tube equipped with a magnetic stirring bar a solution of the α,β-unsaturated ketone (0.1 

mmol, 1 eq.) in a 3:1 mixture of MeOH:Toluene (1.0 mL) was added, and the temperature was kept 

at 0°C by means of an ice bath. To this solution were sequentially added catalyst 5 or epi-5 (0.01 

mmol, 0.1 eq.) and a freshly prepared solution of sodium bisulfite (0.48 M) in water (0.12 mmol, 1.2 

eq.). The reaction was left stirring at 0 °C for 48 hours. The solvent was then evaporated under 

reduced pressure, the crude mixture was filtered off over a celite pad using 10mL of a 3:1 mixture 

of MeOH:Toluene, and then the solvent removed in vacuo. The crude product was then dissolved in 

H2O (3 mL), passed through a plug of freshly activated acidic ion exchange resin (2.2g) and then 

washed with deionized water for three consecutive times (3 x 3 mL). Finally, the pure sulfonic acids 

were obtained by drying the aqueous solution first under reduced pressure and then in high 

vacuum. 

(-) and (+)- 8-(4-hydroxy-3-methoxyphenyl)-6-oxooctane-4-sulfonic acid (4a) 

O

HO

O SO3H

(S)-(-)-4a

Dark red oil; yield: racemic mixture 32 mg 98%, (S)-enriched 31 mg, 93%, (R)-enriched 31 mg, 94%; 
1H NMR (400 MHz, MeOD) δ 6.78 (d, J = 1 Hz, 1H), 6.68 (d, J = 8 Hz, 1H), 6.61 (dd, J = 8, 1 Hz, 1H), 

3.82 (s, 3H), 3.02 (dd, J = 17, 6 Hz, 1H), 2.82 – 2.77 (m, 4H), 2.52 (dd, J = 17, 6 Hz, 1H), 1.89 – 1.84 
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(m, 1H), 1.41 – 1.35 (m, 4H), 0.89 (t, J = 7 Hz, 3H); 13C NMR (101 MHz, MeOD) δ 210.2, 161,1, 148.8, 

145.7, 133.9, 121.7, 116.07, 113.1, 56.8, 56.3, 45.9, 44.5, 34.0, 30.3, 21.3, 14.3 : (S)-enriched, [𝛼]20𝐷

-4.7; (R)-enriched, +5.0 [c = 0.03, CH3OH]; HRMS C15H22O6S requires m/z 330.1137 (E+), found m/z 

330.1141 (M+); ESI m/z 330 (M+).

(-) and (+)- 1-(4-hydroxy-3-methoxyphenyl)-3-oxodecane-5-sulfonic acid (4b) 

O

HO

O SO3H

(S)-(-)-4b

Dark green oil; yield: racemic mixture 35mg 98%, (S)-enriched 34mg 94%, (R)-enriched 33mg 92%;1H 

NMR (400 MHz, MeOD) δ 6.78 (d, J = 1 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H), 6.61 (dd, J = 8, 2 Hz, 1H), 3.82 

(s, 1H), 3.03 (dd, J = 17, 6 Hz, 1H), 2.84 – 2.77 (m, 1H), 2.52 (dd, J = 17, 6 Hz, 1H), 1.92 – 1.86 (m, 1H), 

1.44 (dt, J = 13, 6 Hz, 1H), 1.33– 1.28 (m, 8H), 0.89 (t, J = 7 Hz, 1H); 13C NMR (101 MHz, MeOD) δ 

210.2, 148.8, 145.7, 133.9, 121.67, 116.1, 113.1, 57.1, 56.3, 45.9, 44.5, 32.9, 31.8, 30.4, 27.8, 23.5, 

14.4.  : (S)-enriched, -4.3: (R)-enriched, +4.0 [c = 0.03, CH3OH]; HRMS C17H26O6S requires m/z [𝛼]20𝐷

358.1450 (E+), found m/z 358.1447 (M+); ESI m/z 358 (M+).

(-) and (+)- 1-(4-hydroxy-3-methoxyphenyl)-3-oxododecane-5-sulfonic acid (4c) 

O

HO

O SO3H

(S)-(-)-4c

Brown oil; yield: racemic 38mg mixture 98%, (S)-enriched 35mg 91%, (R)-enriched 35mg 91%; 1H 

NMR (400 MHz, MeOD) δ 6.78 (d, J = 1 Hz, 1H), 6.68 (d, J = 8 Hz, 1H), 6.61 (dd, J = 8, 1 Hz, 1H), 3.82 

(s, 3H), 3.03 (dd, J = 17, 6 Hz, 1H), 2.84 – 2.77 (m, 4H), 2.52 (dd, J = 17, 6 Hz, 1H), 1.92 – 1.86 (m, 1H), 

1.44 (dt, J = 13, 8 Hz, 1H), 1.36 – 1.28 (m, 12H), 0.89 (t, J = 7 Hz, 3H); 13C NMR (101 MHz, MeOD) δ 

210.3, 148.8, 145.7, 133.9, 121.7, 116.1, 113.1, 57.1, 56.3, 45.9, 44.5, 32.9, 31.9, 30.6, 30.4, 30.2, 

28.1, 23.7, 14.4. : (S)-enriched, -4.9; (R)-enriched, +6.7 [c = 0.03, CH3OH]. HRMS C19H30O6S [𝛼]20𝐷

requires m/z 386.1763 (E+), found m/z 386.1759 (M+); ESI m/z 386 (M+).
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(-) and (+)- 1-(4-hydroxy-3-methoxyphenyl)-3-oxotetradecane-5-sulfonic acid (4d) 

O

HO

O SO3H

(S)-(-)-4d

Brown oil; yield: racemic mixture 41mg 98%, (S)-enriched 39mg 94%, (R)-enriched 39mg 95%; 1H 

NMR (400 MHz, MeOD) δ 6.78 (d, J = 1 Hz, 1H), 6.67 (d, J = 8 Hz, 1H), 6.61 (dd, J = 8, 1 Hz, 1H), 3.82 

(s, 3H), 3.03 (dd, J = 17, 6 Hz, 1H), 2.84 – 2.77 (m, 4H), 2.53 (dd, J = 17, 6 Hz, 1H), 1.92 – 1.87 (m, 1H), 

1.43 – 1.39 (m, 1H), 1.36 – 1.28 (m, 16H), 0.89 (t, J = 7 Hz, 3H); 13C NMR (101 MHz, MeOD) δ 209.1, 

148.9, 145.7, 133.9, 121.7, 116.1, 113.1 , 57.1, 56.3, 45.9, 44.6, 33.1 (s), 31.8, 30.7, 30.7 , 30.5, 30.4 

, 30.3, 28.1, 23.7, 14.4. : (S)-enriched, -5.5; (R)-enriched, +4.8 [c = 0.03, CH3OH]. HRMS [𝛼]20𝐷

C21H34O6S requires m/z 414.2076 (E+), found m/z 414.2071 (M+); ESI m/z 414 (M+).

(-) and (+)- 7-(4-hydroxy-3-methoxyphenyl)-5-oxo-1-phenylheptane-3-sulfonic acid (4e)

O

HO

O SO3H

(S)-(-)-4e

Purple oil; yield: racemic mixture 38 mg 98%, (S)-enriched 36mg 92%, (R)-enriched 37 mg 95%; 1H 

NMR (400 MHz, MeOD) δ 7.23 (t, J = 7 Hz, 2H), 7.14 (dd, J = 15, 7 Hz, 3H), 6.77 (s, 1H), 6.67 (d, J = 8 

Hz, 1H), 6.61 (d, J = 8 Hz, 1H), 3.80 (s, 3H), 3.42 – 3.33 (m, 1H), 3.07 (dd, J = 17, 6 Hz, 1H), 2.82 – 2.73 

(m, 1H), 2.73 – 2.66 (m, 1H), 2.60 (dd, J = 17, 7 Hz, 1H), 2.24 – 2.12 (m, 1H), 1.80 – 1.69 (m, 1H); 13C 

NMR (101 MHz, MeOD) δ 210.4, 148.8, 145.7, 143.1, 133.9, 126.9, 121.7, 116.1, 113.1, 56.7, 56.3, 

34.4, 33.9, 30.3, 30.2. : (S)-enriched, -3.1; (R)-enriched, +2.5 [c = 0.03, CH3OH]. HRMS [𝛼]20𝐷

C20H24O6S requires m/z 392.1294 (E+), found m/z 392.1299 (M+); ESI i 392 (M+).

(-) and (+)- 1,7-bis(4-hydroxy-3-methoxyphenyl)-5-oxoheptane-3-sulfonic acid (4f) 

O

HO

O SO3H

OH

O
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Blue oil (mg; yield): racemic mixture 43mg 98%, (S)-enriched 41mg 93%, (R)-enriched 39mg 90%; 1H 

NMR (400 MHz, MeOD) δ 6.76 (s, 2H), 6.68 (dd, J = 8, 3 Hz, 2H), 6.61 – 6.58 (m, 2H), 3.82 (s, 3H), 

3.80 (s, 3H), 3.41-3.34 (m, 1H), 3.05 (dd, J = 17, 6 Hz, 1H), 2.82 – 2.72 (m, 4H), 2.61 (t, J = 8 Hz, 2H), 

2.58 (dd, J = 18, 7 Hz, 1H), 2.18 (dt, J = 13, 8 Hz, 1H), 1.72 (td, J = 15, 7 Hz, 1H); 13C NMR (101 MHz, 

MeOD) δ 210.2, 148.8, 148.8, 145.6, 145.5, 134.5, 133.9, 121.8, 121.6, 116.1, 116.0, 113.1, 112.9, 

56.3, 56.2, 45.8, 44.6, 33.9, 33.8, 30.4, 30.3. : (S)-enriched, -3.1; (R)-enriched, +2.5 [c = 0.03, [𝛼]20𝐷

CH3OH]. HRMS C21H26O8S requires m/z 438.1348 (E+), found m/z 438.1352 (M+); ESI m/z 438 (M+).

Procedure for the preparation of sulfonate methyl esters of 4a-f

0.1 mmol of 3-oxo-1,3-diphenylpropane-1-sulfonic acid (4a-f) were dissolved in 1ml of MeOH and 

then 0.5 mmol (0.25 ml) of trimethylsilyl diazomethane was added. The reaction was stirred for 2 

hours then the solvent was removed under reduced pressure and in high vacuum. The methylated 

sulfonic acids (Me-4a–f) obtained were purified by column chromatography.

Methyl 8-(4-hydroxy-3-methylphenyl)-6-oxooctane-4-sulfonate (Me-4a)

O

HO

O SO3CH3

Pale yellow oil (10 mg, 30%) 1H NMR (400 MHz, MeOD) δ 6.77 (d, J = 1 Hz, 1H), 6.69 (d, J = 8 Hz, 1H), 

6.61 (dd, J = 8, 2 Hz, 1H), 3.81 (s, 3H), 3.78 (s, 3H), 3.03 (dd, J = 18, 6 Hz, 1H), 2.79 (s, 4H), 2.68 (dd, J 

= 18, 6 Hz, 1H), 1.87 – 1.81 (m, 1H), 1.59 – 1.47 (m, 1H), 1.38 – 1.34 (m, 3H), 0.90 (t, J = 7 Hz, 3H). 
13C NMR (101 MHz, MeOD) δ 207.9, 148.8, 145.8, 133.6, 121.7, 116.1, 113.1, 56.6, 56.3, 55.8, 45.5, 

42.9, 32.7, 30.3, 20.7, 14.0. HRMS C16H24O6S requires m/z 344.1294 (E+), found m/z 344.1299 (M+); 

ESI m/z 344 (M+).

Methyl 1-(4-hydroxy-3-methoxyphenyl)-3-oxodecane-5-sulfonate (Me-4b)
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O

HO

O SO3CH3

Pale yellow oil (13 mg, 36%) 1H NMR (400 MHz, MeOD) δ 6.77 (d, J = 1 Hz, 1H), 6.69 (d, J = 8 Hz, 1H), 

6.62 (dd, J = 8, 1 Hz, 1H), 3.82 (s, 3H), 3.79 (s, 4H), 3.04 (dd, J = 18, 6 Hz, 1H), 2.80 (s, 4H), 2.69 (dd, J 

= 18, 6 Hz, 1H), 1.89 – 1.82 (m, 1H), 1.61 – 1.49 (m, 1H), 1.41 – 1.22 (m, 8H), 0.89 (t, J = 7 Hz, 4H); 
13C NMR (101 MHz, MeOD) δ 207.9, 148.8, 145.8, 133.6, 121.7, 116.1, 113.1, 56.6, 56.3, 55.9, 45.5, 

42.9, 32.5, 30.6, 30.3, 27.1, 23.3, 14.30. HRMS C18H28O6S requires m/z 372.1607 (E+), found m/z 

372.1610 (M+); ESI m/z 372 (M+).

Methyl 1-(4-hydroxy-3-methoxyphenyl)-3-oxododecane-5-sulfonate (Me-4c)

O

HO

O SO3CH3

Pale yellow oil (13 mg, 32%) 1H NMR (400 MHz, MeOD) δ 6.77 (s, 1H), 6.69 (d, J = 8 Hz, 1H), 6.61 (dd, 

J = 8, 1 Hz, 1H), 3.81 (s, 3H), 3.78 (s, 3H), 3.04 (dd, J = 18, 6 Hz, 1H), 2.79 (s, 4H), 2.69 (dd, J = 18, 6 

Hz, 1H), 1.89 – 1.84 (m, 1H), 1.55 – 1.53 (m, 1H), 1.35 – 1.27 (m, 12H), 0.89 (t, J = 7 Hz, 3H).  13C NMR 

(101 MHz, MeOD) δ 207.8, 148.8, 145.8, 133.6, 121.7, 116.1, 113.1, 56.6, 56.3, 55.9, 45.5, 42.9, 32.8, 

30.6, 30.3, 30.0, 27.4, 23.6, 14.4. HRMS C20H32O6S requires m/z 400.1920 (E+), found m/z 400.1916 

(M+); ESI m/z 400 (M+).

Methyl 1-(4-hydroxy-3-methoxyphenyl)-3-oxotetradecane-5-sulfonate (Me-4d)

O

HO

O SO3CH3

Pale yellow oil (12 mg, 28%) 1H NMR (400 MHz, MeOD) δ 6.77 (s, 1H), 6.69 (d, J = 8 Hz, 1H), 6.61 (dd, 

J = 8, 1 Hz, 1H), 3.81 (s, 3H), 3.78 (s, 3H), 3.04 (dd, J = 18, 6 Hz, 1H), 2.79 (s, 4H), 2.69 (dd, J = 18, 6 

Hz, 1H), 1.87 (td, J = 14, 6 Hz, 1H), 1.56 – 1.52 (m, 1H), 1.33 – 1.28 (m, 15H), 0.89 (t, J = 7 Hz, 3H). 13C 

NMR (101 MHz, MeOD) δ 207.8, 148.8, 145.8, 133.6, 121.7, 116.1, 113.1, 56.6, 56.3, 55.9, 45.5, 42.9, 

33.0, 30.6, 30.5, 30.4, 30.3, 30.31, 27.4, 23.7, 14.5. HRMS C22H36O6S requires m/z 428.2233 (E+), 

found m/z 428.229 (M+); ESI m/z 428 (M+).
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Methyl 7-(4-hydroxy-3-methoxyphenyl)-5-oxo-1-phenylheptane-3-sulfonate (Me-4e)

O

HO

O SO3CH3

Pale yellow oil (15 mg, 36%) 1H NMR (400 MHz, MeOD) δ 7.26 (t, J = 7 Hz, 2H), 7.16 (dd, J = 15, 7 Hz, 

3H), 6.78 (d, J = 9 Hz, 1H), 6.69 (d, J = 8 Hz, 1H), 6.62 (d, J = 8 Hz, 1H), 3.85 – 3.76 (m, 1H), 3.79 (s, 

3H), 3.73 (s, 3H), 3.07 (dd, J = 18, 6 Hz, 1H), 2.77 (t, J = 3 Hz, 4H), 2.76 – 2.59 (m, 3H), 2.16 (ddd, J = 

15, 10, 6 Hz, 1H), 1.86 (dt, J = 14, 7 Hz, 1H). 13C NMR (101 MHz, MeOD) δ 207.7, 148.8, 145.8, 141.9, 

133.7, 129.6, 129.5, 127.3, 121.7, 116.1, 113.1, 56.7, 56.3, 55.3, 45.4, 42.84, 33.4, 32.5, 30.3. HRMS 

C21H26O6S requires m/z  406.1450 (E+), found m/z 406.1454 (M+); ESI m/z 406 (M+).

Methyl 1,7-bis(4-hydroxy-3-methoxyphenyl)-5-oxoheptane-3-sulfonate (Me-4f)

O

HO

O SO3CH3

OH

O

Pale yellow oil (17.1 mg, 51% yield) 1H NMR (400 MHz, MeOD) δ 6.73 (dd, J = 13, 12 Hz, 2H), 6.68 

(dd, J = 12, 4 Hz, 2H), 6.61 (dd, J = 13, 8 Hz, 2H), 3.83 (s, 3H), 3.81 (s, 3H), 3.73 (s, 3H), 3.07 (dd, J = 

19, 6 Hz, 1H), 2.78 (s, 4H), 2.73 (d, J = 5 Hz, 1H), 2.70 – 2.53 (m, 2H), 2.18 – 2.13 (m, 1H), 1.85 (td, J 

= 14, 8 Hz, 1H). 13C NMR (101 MHz, MeOD) δ 207.8, 148.9, 148.8, 145.9, 145.8, 133.7, 133.2, 121.9, 

121.7, 116.3, 116.2, 113.2, 113.1, 56.7, 56.3, 55.08, 54.8, 45.5, 42.8, 33.0, 32.5, 30.3. HRMS 

C22H28O8S requires m/z  452.1505 (E+), found m/z 452.1509 (M+); ESI m/z 452 (M+).



12

Methyl 3-(4-hydroxy-3-methoxyphenyl)propanoate

O
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O

O
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3-(4-hydroxy-3-methoxyphenyl)propanal (2f)
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 (E)-1-(4-hydroxy-3-methoxyphenyl)oct-4-en-3-one (3a)
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  (E)-1-(4-hydroxy-3-methoxyphenyl)dec-4-en-3-one (3b)
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(E)-1-(4-hydroxy-3-methoxyphenyl)dodec-4-en-3-one (3c)
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(E)-1-(4-hydroxy-3-methoxyphenyl)tetradec-4-en-3-one (3d)
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(E)-1-(4-hydroxy-3-methoxyphenyl)-7-phenylhept-4-en-3-one (3e)
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(E)-1,7-bis(4-hydroxy-3-methoxyphenyl)hept-4-en-3-one (3f)

3f

3f
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8-(4-hydroxy-3-methoxyphenyl)-6-oxooctane-4-sulfonic acid (4a)
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1-(4-hydroxy-3-methoxyphenyl)-3-oxodecane-5-sulfonic acid (4b)
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1-(4-hydroxy-3-methoxyphenyl)-3-oxododecane-5-sulfonic acid (4c)
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f1 (ppm)
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1-(4-hydroxy-3-methoxyphenyl)-3-oxotetradecane-5-sulfonic acid (4d) 
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7-(4-hydroxy-3-methoxyphenyl)-5-oxo-1-phenylheptane-3-sulfonic acid (4e)

-3-2-1012345678910111213
f1 (ppm)

1.
04

1.
06

1.
11

2.
04

3.
99

0.
99

1.
06

1.
01

1.
08

1.
00

3.
55

2.
40

1.
70

1.
71

1.
73

1.
75

1.
75

1.
77

1.
79

2.
14

2.
16

2.
16

2.
18

2.
19

2.
21

2.
23

2.
57

2.
59

2.
61

2.
63

2.
68

2.
68

2.
69

2.
70

2.
71

2.
72

2.
74

2.
77

2.
80

2.
81

3.
04

3.
06

3.
09

3.
10

3.
34

3.
36

3.
37

3.
39

3.
40

3.
80

6.
60

6.
62

6.
66

6.
68

6.
77

7.
11

7.
13

7.
15

7.
17

7.
21

7.
23

7.
25

-100102030405060708090100110120130140150160170180190200210220
f1 (ppm)

30
.2

5
30

.3
0

33
.9

0
34

.3
5

56
.3

0
56

.6
5

11
3.

05
11

6.
08

12
1.

69
12

6.
86

12
9.

36
12

9.
50

13
3.

97

14
3.

14
14

5.
69

14
8.

84

21
0.

43

O

HO

O SO3H

4e

O

HO

O SO3H

4e



25

1,7-bis(4-hydroxy-3-methoxyphenyl)-5-oxoheptane-3-sulfonic acid (4f)
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Methyl 8-(4-hydroxy-3methylphenyl)-6-oxooctane-4-sulfonate (Me-4a)
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Methyl 1-(4-hydroxy-3-methoxyphenyl)-3-oxodecane-5-sulfonate (Me-4b)
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Methyl 1-(4-hydroxy-3-methoxyphenyl)-3-oxododecane-5-sulfonate (Me-4c)
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Methyl 1-(4-hydroxy-3-methoxyphenyl)-3-oxotetradecane-5-sulfonate  (Me-4d)
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f1 (ppm)
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Methyl 7-(4-hydroxy-3-methoxyphenyl)-5-oxo-1-phenylheptane-3-sulfonate (Me-4e)
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f1 (ppm)
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Methyl 1,7-bis(4-hydroxy-3-methoxyphenyl)-5-oxoheptane-3-sulfonate (Me-4f)
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