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1. SPECTROSCOPY DATA ANALYSES

The purity of compounds was measured on HPLC-PAD equipment, the analysis
were performed for calculations of partition coefficient, using MeOH:H>O (3:1) as
isocratic mobile phase. The NMR spectra were recorded on a Bruker Avance 111 14.1 T
(600 MHz), Bruker Avance 111 9.4 T (400 MHz) and Bruker Fourier 7.1 T (300 MHz)
spectrometers, using CDCls or DMSO-ds as solvent. The chemical shifts (6) and coupling
constants (J) were expressed in ppm and Hz, respectively. Multiplicities were reported as

singlet (s), doublet (d), doublet of doublet (dd), triplet (t), quartet (q), and septet (sp).

1.1 ethyl 2,4 dihydroxybenzoate (1)

Pale yellow solid

Yield: 20 %

Purity: 87.6 %

'H NMR (400 MHz, CDCls) 8n in ppm (multiplicity; J in Hz): 11.09 (s, 2-OH), 7.77
(d, 8.8, H-6), 6.42 (d, 2.4, H-3), 6.39 (dd, 8.8 and 2.4, H-5), 5.92 (s; 4-OH), 4.39 (g, 7.2,
H-1°), 1.42 (t, 7.2, H-2")

13C NMR (100 MHz, CDCl3) ¢ in ppm: 170.0 (C-7), 163.6 (C-4), 162.0 (C-2), 131.9

(C-3), 107.8 (C-5), 106.1 (C-1), 103.1 (C-6), 61.1 (C-17), 14.2 (C-2")

1.2 butyl 2,4 dihydroxybenzoate (2)
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White crystal

Yield: 98 %

Purity: 85.6 %

'H NMR(400 MHz, CDCls) 8u in ppm (multiplicity; J in Hz): 11.09 (s, 2-OH), 7.76
(d, 8.4, H-6), 6.42 (d, 2.4, H-3), 6.39 (dd, 8.4 and 2.4, H-5), 5.93 (s, 4-OH), 4.34 (t, 6.4,
H-1°), 1.81-1.73 (H-2°), 1.54-1.45 (H-3"), 1.00 (t, 7.6, H-4")

13C NMR (100 MHz, CDCls) ¢ in ppm:170.1 (C-7), 163.6 (C-4), 162.0 (C-2), 131.9
(C-3), 107.8 (C-5), 106.1 (C-1), 103.1 (C-6), 64.9 (C-1°), 30.6 (C-2°), 19.2 (C-3°), 13.7

(C-4)

1.3 hexyl 2,4 dihydroxybenzoate (3)

OH O

White crystal

Yield: 92 %

Purity: 81.7 %

'H NMR (400 MHz, CDCls) 81 in ppm (multiplicity; J in Hz): 11.08 (s, 2-OH), 7.76
(d, 8.8, H-6), 6.42 (d, 2.4, H-3), 6.39 (dd, 8.8 and 2.4, H-5), 5.83 (s, 4-OH), 4.33 (t, 6.8,
H-1°), 1.80-1.76 (H-2"), 1.47-1.36 (H-3"~H-5), 0.93 (t, 6.8, H-6")

13C NMR (100 MHz, CDCl3) ¢ in ppm: 170.1 (C-7), 163.7 (C-4), 162.0 (C-2), 131.9
(C-3), 107.7 (C-5), 106.1 (C-1), 103.1 (C-6), 65.2 (C-1°), 31.4, 28.6, 25.6, and 22.5 (C-

2—C-5"), 14.0 (C-6")

1.4 heptyl 2,4 dihydroxybenzoate (4)
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OH O

HO” ™

White crystal

Yield: 82 %

Purity: 83.8 %

!H NMR (600 MHz, CDCls) 84 in ppm (multiplicity; J in Hz): 11.09 (s, 2-OH), 7.76
(d, 9.0, H-6), 6.42 (d, 2.4, H-3), 6.40 (dd, 9.0 and 2.4, H-5), 5.90 (s, 4-OH), 4.32 (t, 6.7,
H-1°), 1.80-1.76 (H-2"), 1.47-1.27 (H-3’~H-6"), 0.91 (t, 6.9, CH3)

13C NMR (150 MHz, CDCl3) éc in ppm: 170.1 (C-7), 163.7 (C-4), 161.9 (C-2), 131.9
(C-3), 107.7 (C-5), 106.1 (C-1), 103.1 (C-6), 65.2 (C-1°), 31.7, 28.9, 28.6, 25.9, and 22.6

(C-2-C-6), 14.1 (C-7")

1.5 octyl 2,4 dihydroxybenzoate (5)

OH O
1 3 5 7
jfj%ﬂf\/\/\/\
HO™ %
White crystal
Yield: 82 %

Purity: 79.6 %

'H NMR (400 MHz, CDCls) 81 in ppm (multiplicity; Jin Hz): 7.74 (d, 8.4, H-6), 6.40—
6.37 (H-3 and H-5), 4.31 (t, 6.4, H-1°), 1.80-1.73 (H-2"), 1.46-1.30 (H-3’-H-7"), 0.91 (t,
6.4, H-8)

13C NMR (100 MHz, CDCl3) 8¢ in ppm: 170.7 (C-7), 163.6 (C-4), 162.2 (C-2), 131.9
(C-3), 107.9 (C-5), 106.0 (C-1), 103.1 (C-6), 65.2 (C-1°), 31.8, 29.2, 29.1, 28.6, 26.0, and

22.6 (C-2'—C-7°), 14.1 (H-8")
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1.6 nonyl 2,4 dihydroxybenzoate (6)

OH O

White crystal

Yield: 98 %

Purity: 99.0 %

!H NMR (600 MHz, CDCls) 84 in ppm (multiplicity; J in Hz): 11.08 (s, 2-OH), 7.76
(d, 8.8, H-6), 6.42 (d, 2.4, H-3), 6.39 (dd, 8.8 and 2.4, H-5), 5.83 (s, 4-OH), 4.35 (t, 6.7,
H-1°), 1.81-1.76 (H-2"), 1.47-1.29 (H-3°-H-8"), 0.90 (t, 6.8, H-9")

13C NMR (100 MHz, CDCl3) 8¢ in ppm: 170.1 (C-7), 163.6 (C-4), 162.0 (C-2), 131.9
(C-3), 107.8 (C-5), 106.1 (C-1), 103.1 (C-6), 65.2 (C-1°), 31.9, 29.5, 29.2, 28.6, 26.0, and

22.7 (C-2’-C-8"), 14.1 (C-9")

1.7 decyl 2,4 dihydroxybenzoate (7)

OH O

Pale yellow solid

Yield: 95 %

Purity: 99.5 %

'H NMR (400 MHz, CDCls) én in ppm (multiplicity; J in Hz): 11.08 (s, 2-OH), 7.76
(d, 8.4 Hz, H-6), 6.42 (d, 2.4, H-3), 6.39 (dd, 8.4 and 2.4, H-5), 5.65 (s, 4-OH), 4.33 (t,

6.4, H-1°), 1.81-1.74 (H-2), 1.47-1.29 (H-3"~H-9"), 0.90 (t, 6.8, H-10°)
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13C NMR (100 MHz, CDCls) 8¢ in ppm: 170.1 (C-7), 163.6 (C-4), 162.0 (C-2), 131.9
(C-3), 107.8 (C-5), 106.1 (C-1), 103.1 (C-6), 65.3 (C-1), 31.9, 29.5, 29.3, 29.2, 28.6,

26.0, and 22.7 (C-2"—C-9’), 14.1 (C-107)

1.8 dodecyl 2,4 dihydroxybenzoate (8)

OH O ,
1I 3I 5 7| 9I 11I
3 1 /\/\/\/\/\/\
70

HO ¢
White crystal
Yield: 99 %
Purity: >99.9 %
!H NMR (300 MHz, CDCls) 8w in ppm (multiplicity; J in Hz): 11.07 (s, 2-OH), 7.75
(d, 8.4, H-6), 6.41 (d, 2.1, H-3) 6.38 (dd, 8.4 and 2.1, H-5), 5.68 (s, 4-OH), 4.31 (t, 6.6,
H-17), 1.81-1.72 (H-2), 1.43-1.27 (H-3’-H-11"), 0.89 (t, 6.6, H-12")
13C NMR (100 MHz, CDCls) 8¢ in ppm: 170.1 (C-7), 163.7 (C-4), 162.0 (C-2), 131.8
(C-3), 107.8 (C-5), 106.1 (C-1), 103.1 (C-6), 65.2 (C-1"), 31.9, 29.7, 29.6, 29.5, 29.4,

29.3, 29.2, 28.6, 26.0, and 22.7 (C-2’~C-117), 14.1 (C-12?)

1.9 isopropyl 2,4 dihydroxybenzoate (9)

OH O J\
1
HO

5
Brown oil
Yield: 68 %

Purity: 93.2 %
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'H NMR (600 MHz, CDCls) 8n in ppm (multiplicity; J in Hz): 11.21 (s, 2-OH), 7.75
(d, 9.0, H-6), 6.42 (d, 2.4, H-3), 6.39 (dd, 9.0 and 2.4, H-5), 5.27 (sp, 6.6, H-1"), 1.39 (d,
6.6, H-2")

13C NMR (150 MHz, CDCl3) 8¢ in ppm: 169.7 (C-7), 163.6 (C-4), 162.0 (C-2), 131.9

(C-3), 107.8 (C-5), 106.3 (C-1), 103.0 (C-6), 68.9 (C-17), 21.9 (C-2")

1.10 cyclopentyl 2,4 dihydroxybenzoate (10)

SN
1 ¥
jfj‘}o :

HO™ ™Y

White crystal

Yield: 40 %

Purity: >99.9 %

'H NMR (600 MHz, CDCls) én in ppm (multiplicity; J in Hz): 11.17 (s, 2-OH), 7.72
(d, 8.4, H-6), 6.41 (d, 2.4, H-3), 6.38 (dd, 8.4 and 2.4, H-5), 5.44— 5.41 (H-1"), 2.03-1.59
(H-2-H-5")

13C NMR (150 MHz, CDCl3) ¢ in ppm: 169.5 (C-7), 163.7 (C-4), 161.9 (C-2), 131.9
(C-3), 107.7 (C-5), 106.5 (C-1), 103.1 (C-6), 73.5 (C-1°), 31.6 (C-2’ and C-5), 23.6 (C-

3’ and C-4’)

1.11 cyclohexyl 2,4 dihydroxybenzoate (11)

5

2.2,0
1 '
HO

5

Brown oil
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Yield: 92 %

Purity: > 99.9%

'H NMR (600 MHz, CDCls) 8u in ppm (multiplicity; J in Hz): 11.18 (s, 2-OH), 7.78
(d, 8.4, H-6), 6.42 (d, 2.4, H-3), 6.39 (dd, 8.4 and 2.4, H-5), 5.83 (s, 4-OH), 5.07- 5.02
(H-1°), 1.97-1.34 (H-2°-H-6")

13C NMR (150 MHz, CDCls) 8c in ppm: 169.5 (C-7), 163.7 (C-4), 161.9 (C-2), 131.9
(C-3), 107.7 (C-5), 106.5 (C-1), 103.1 (C-6), 73.5 (C-1"), 31.6 (C-2’ and C-6’), 25.4 (C-

4), 23.6 (C-3’ and C-5")

1.13 ethyl 2,5 dihydroxybenzoate (13)

OH O

Pale yellow crystal

Yield: 32 %

Purity: 98.3 %

'H NMR (400 MHz, CDCls) 81 in ppm (multiplicity; J in Hz): 10.44 (s, 2-OH), 7.32
(d, 3.2, H-6), 7.03 (dd, 8.8 and 3.2, H-4), 6.89 (d, 8.8, H-3), 4.41 (q, 7.2, H-1"), 1.42 (t,
7.2, H-2")

13C NMR (100 MHz, CDCl3) ¢ in ppm: 169.8 (C-7), 155.8 (C-2), 147.7 (C-5), 123.9

(C-4), 118.5 (C-3), 114.8 (C-6), 112.4 (C-1), 61.5 (C-17), 14.2 (C-2")

1.14 butyl 2,5 dihydroxybenzoate (14)
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OH O

Pale yellow crystal

Yield: 87 %

Purity: 82.0 %

!H NMR (400 MHz, CDCls) 84 in ppm (multiplicity; J in Hz): 10.44 (s, 2-OH), 7.31
(d, 2.8, H-6), 7.03 (dd, 8.8 and 2.8, H-4), 6.90 (d, 8.8, H-3), 4.90 (s; 5-OH), 4.36 (t, 6.8,
H-1°), 1.81-1.74 (H-2"), 1.54—1.45 (H-3"), 1.01 (t, 7.2, H-4")

13C NMR (100 MHz, CDCl3) ¢ in ppm: 169.8 (C-7), 155.9 (C-2), 147.7 (C-5), 123.9
(C-4), 118.5 (C-3), 114.7 (C-6), 112.5 (C-1), 65.3 (C-1°), 30.6 (C-2°), 19.2 (C-3°), 13.7

(c4)

1.15 hexyl 2,5 dihydroxybenzoate (15)

OH O

Pale yellow oil

Yield: 67 %

Purity: 80.1 %

'H NMR (400 MHz, CDCls) én in ppm (multiplicity; J in Hz): 10.44 (s, 2-OH), 7.31
(d, 3.2, H-6), 7.03 (dd, 9.2 and 3.2, H-4), 6.89 (d, 9.2, H-3), 4.35 (t, 6.8, H-1°), 1.83-1.75

(H-2"), 1.48-1.36 (H-3"-H-5"), 0.93 (t, 6.8, H-6)
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13C NMR (100 MHz, CDCls) &c in ppm: 169.8 (C-7), 155.9 (C-2), 147.7 (C-5), 123.9
(C-4), 118.5 (C-3), 114.7 (C-6), 112.5 (C-1), 65.6 (C-1°), 31.4, 28.5, 25.6, and 22.5 (C-

2’-C-5°), 14.0 (C-6")

1.16 heptyl 2,5 dihydroxybenzoate (16)

OH O

Pale yellow crystal

Yield: 40 %

Purity: 99.3 %

!H NMR (600 MHz, CDCls) 8w in ppm (multiplicity; J in Hz): 10.45 (s, 2-OH), 7.31
(d, 3.0, H-6), 7.03 (dd, 9.0 and 3.0, H-4), 6.90 (d, 9.0, H-3), 4.35(t, 6.7, H-1), 1.81-1.77
(H-2°), 1.48-1.27 (H-3’-H-6"), 0.92 (t, 6.9, H-7")

13C NMR (150 MHz, CDCls) 8¢ in ppm: 169.8 (C-7), 155.9 (C-2), 147.6 (C-5), 123.9
(C-4), 118.5 (C-3), 114.7 (C-6), 112.5 (C-1), 65.6 (C-1"), 31.7, 28.9, 28.6, 25.9, and 22.6

(C-2-C6°), 14.1 (C-7")

1.17 octyl 2,5 dihydroxybenzoate (17)

OH O

3 BYe)

5
OH

Pale yellow crystal
Yield: 95 %

Purity: 79.8 %

10
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'H NMR (400 MHz, CDCls) 8n in ppm (multiplicity; J in Hz): 10.45 (s, 2-OH), 7.31

(d, 3.2, H-6), 7.03 (dd, 9.2 and 3.2, H-4), 6.90 (d, 9.2, H-3), 4.35 (t, 6.8, H-1"), 1.82-1.75

(H-2"), 1.49-1.31 (H-3"-H-7"), 0.91 (t, 6.8, H-8")

13C NMR (100 MHz, CDCls) &¢ in ppm: 169.8 (C-7), 155.9 (C-2), 147.7 (C-5), 123.9

(C-4), 118.5 (C-3), 114.8 (C-6), 112.5 (C-1), 65.7 (C-1°), 31.8, 29.2, 29.1, 28.5, 26.0, and

22.6 (C-2°-C7’), 14.1 (C-8")

1.18 nonyl 2,5 dihydroxybenzoate (18)

OH O

Pale yellow crystal
Yield: 99 %

Purity: >99.9 %

'H NMR (600 MHz, CDCls) 81 in ppm (multiplicity; J in Hz): 10.46 (s, 2-OH), 7.31

(d, 3.0, H-6), 7.03 (dd, 9.0 and 3.0, H-4), 6.90 (d, 9.0, H-3), 4.35 (t, 6.7, H-1"), 1.81-1.76

(H-2"), 1.47-1.29 (H-3°-H-8"), 0.90 (t, 6.8, H-9°)

13C NMR (150 MHz, CDCls) dcin ppm: 169.9 (C-7), 155.8 (C-2), 147.7 (C-5), 123.9

(C-4), 118.5 (C-3), 114.7 (C-6), 112.5 (C-1), 65.7 (C-17), 31.9, 29.5, 29.3, 28.5, 26.0, and

22.7 (C-2-C-8), 14.1 (C-9”)

1.19 decyl 2,5 dihydroxybenzoate (19)

OH O

11
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Pale yellow crystal

Yield: 70 %

Purity: 76.5 %

'H NMR (400 MHz, CDCls) 8u in ppm (multiplicity; J in Hz): 10.44 (s, 2-OH), 7.31
(d, 3.2, H-6), 7.02 (dd, 9.2 and 3.2, H-4), 6.90 (d, 9.2, H-3), 4.84 (s, 5-OH), 4.35 (t, 6.4,
H-1°), 1.82-1.75 (H-2"), 1.47-1.30 (H-3’-H-9"), 0.90 (t, 6.8, H-10")

13C NMR (100 MHz, CDCl3) 8¢ in ppm: 169.8 (C-7), 155.9 (C-2), 147.7 (C-5), 123.9
(C-4), 118.5 (C-3), 114.8 (C-6), 112.5 (C-1), 65.6 (C-1°), 31.9, 29.6, 29.5, 29.3, 29.2,

28.5, 26.0, and 22.7 (C-2°-C-9°), 14.1 (C-10")

1.20 dodecyl 2,5 dihydroxybenzoate (20)

OH O

Pale yellow crystal

Yield: 99 %

Purity: >99.9 %

'H NMR (300 MHz, CDCls) 81 in ppm (multiplicity; J in Hz): 10.43 (s, 2-OH), 7.30
(d, 3.3, H-6), 7.02 (dd, 8.7 and 3.3, H-4), 6.89 (d, 8.7, H-3), 4.34 (t, 6.6, H-1°), 1.82—1.73
(H-2%), 1.42-1.27 (H-3’-H-11), 0.89 (t, 6.3, H-12")

13C NMR (100 MHz, CDCl3) ¢ in ppm: 169.8 (C-7), 155.9 (C-2), 147.7 (C-5), 123.9
(C-4), 118.5 (C-3), 114.7 (C-6), 112.5 (C-1), 65.6 (C-1°), 31.9, 29.7, 29.6, 29.5, 29.3,

29.2, 28.6, 26.0, and 22.7 (C-2~C-11°), 14.1 (C-12°)

1.21 isopropyl 2,5 dihydroxybenzoate (21)

12
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OHOJ\
3 7°0"1

OH
Pale yellow solid
Yield: 80 %
Purity: >99.9 %
!H NMR (400 MHz, CDCls) & in ppm (multiplicity; J in Hz): 10.51 (s, 2-OH), 7.31
(d, 3.2, H-6), 7.02 (dd, 9.2 and 3.2, H-4), 6.89 (d, 9.2, H-3), 5.29 (sp, 6.4, H-1"), 1.40 (d,
6.4, H-2")
13C NMR (150 MHz, CDCls) écin ppm: 169.3 (C-7), 155.9 (C-2), 147.6 (C-5), 123.8

(C-4), 118.4 (C-3), 114.8 (C-6), 112.8 (C-1), 69.4 (C-1°), 21.8 (C-2")

1.22 cyclopentyl 2,5 dihydroxybenzoate (22)

OH O /5'03‘
3]V 7N 07T
cr
OH
White solid
Yield: 75 %
Purity: > 99.9 %
'H NMR (300 MHz, CDCls) 8n in ppm (multiplicity; J in Hz): 10.50 (s, 2-OH), 7.27
(d, 3.0, H-6), 7.00 (dd, 9.0 and 3.0, H-4), 6.88 (d, 9.0, H-3), 5.45-5.41 (H-1°), 4.76 (s, 5-
OH), 1.97-1.67 (H-2’-H-5")
13C NMR (150 MHz, CDCl3) ¢ in ppm: 169.5 (C-7), 155.9 (C-2), 147.5 (C-5), 123.7
(C-4), 118.4 (C-3), 114.8 (C-6), 112.8 (C-1), 78.6 (C-1°), 32.7 (C-2’ and C-5°), 23.8 (C-

37 and C-4")

13
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1.23 cyclohexyl 2,5 dihydroxybenzoate (23)

5'

OH O O
3NV 701N

Pale yellow solid

Yield: 75 %

Purity: >99.9 %

'H NMR (300 MHz, CDCls) 8w in ppm (multiplicity; J in Hz): 10.51 (s, 2-OH), 7.32
(d, 3.0, H-6), 7.01 (dd, 9.0 and 3.0, H-4), 6.88 (d, 9.0, H-3), 5.10-5.02 (H-17), 1.93-1.26
(H-2~H-6")

13C NMR (150 MHz, CDCls) 8¢ in ppm: 169.2 (C-7), 155.9 (C-2), 147.6 (C-5), 123.8
(C-4), 118.4 (C-3), 114.8 (C-6), 112.9 (C-1), 74.0 (C-1"), 31.5 (C-2’ and C-6"), 25.3 (C-

3> and C-5), 23.5 (C-4")

1.24 phenylethyl 2,5 dihydroxybenzoate (24)

i /\/©
1 L .
3 770 3' 5

Pale yellow oil

Yield: 7 %

Purity: > 99.9 %

'H NMR (400 MHz, CDCl3) 8n in ppm (multiplicity; J in Hz): 10.33 (s, 2-OH),
7.38-7.28 (H-4’-H-8"), 7.26 (d, 3.2, H-6), 7.02 (dd, 8.8 and 3.2, H-4), 6.90 (d, 8.8, H-3),

4.69 (s, 5-OH), 4.55 (t, 6.8, H-1°), 3.12 (t, 6.8, H-2")
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302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

13C NMR (150 MHz, CDCls) dcin ppm: 169.6 (C-7), 156.0 (C-2), 147.6 (C-5), 137. 4
(C-3), 128,9 (C-5" and C-7), 128.7 (C-4> and C-8’), 126.8 (C-6"), 124.1 (C-4), 1185

(C-3), 114.7 (C-6), 112.2 (C-1), 65.9 (C-1"), 35,0 (C-2")

1.25 ethyl 3,4 dihydroxybenzoate (25)

Pale yellow solid

Yield: 90 %

Purity: 99.1 %

'H NMR (400 MHz, DMSO-ds) 8+ in ppm (multiplicity; J in Hz): 7.35 (d, 2.4, H-2),
7.31 (dd, 8.4 and 2.4, H-6), 6.80 (d, 8.4, H-5), 431 (q, 7.2, H-1"), 1.27 (t, 7.2, H-2")

13C NMR (100 MHz, DMSO-ds) &c in ppm: 166.2 (C-7), 150.8 (C-4), 145.5 (C-3),

122.2 (C-6), 121.2 (C-1), 116.7 (C-5), 115.7 (C-2), 60.5 (C-17), 14.7 (C-2)

1.26 butyl 3,4 dihydroxybenzoate (26)

Pale yellow solid

Yield: 98 %

Purity: 99.1 %

!H NMR (400 MHz, CDCls) 81 in ppm (multiplicity; J in Hz): 7.67 (H-2), 7.58 (dd,
8.4 and 1.6, H-6), 6.93 (d, 8.4, H-5), 4.31 (t, 6.8, H-1"), 1.79-172 (H-2’), 1.53-1.44 (H-
3%), 0.99 (t, 5.4, H-4")
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324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

13C NMR (100 MHz, CDCl3) 8cin ppm: 167.1 (C-7), 148.9 (C-4), 143.1 (C-3), 123.7
(C-6), 122.7 (C-1), 116.6 (C-5), 114.8 (C-2), 65.0 (C-1°), 30.7 (C-2"), 19.3 (C-3), 13.8

(C-4)

1.27 hexyl 3,4 dihydroxybenzoate (27)

Pale yellow crystal

Yield: 87 %

Purity: 99.1 %

'H NMR (400 MHz, DMSO-ds) 8+ in ppm (multiplicity; J in Hz): 7.35 (d, 2.4, H-2),
7.31(dd, 2.4 and 8.0, H-5), 6.81 (d, 8.0, H-6), 4.18 (t, 6.4, H-17), 1.70-1.63 (H-2"), 1.39-
1.30 (H-3°-H-5"), 0.87 (t, 7.2, H-6")

13C NMR (100 MHz, DMSO-ds) &c in ppm: 166.2 (C-7), 150.9 (C-4), 145.5 (C-3),
122.2 (C-6), 121.1 (C-1), 116.6 (C-5), 115.7 (C-2), 64.4 (C-1"), 31.4, 28.7, 25.6, and 22.5

(C-2-C-5), 14.4 (C-6")

1.28 heptyl 3,4 dihydroxybenzoate (28)

White crystal
Yield: 96 %

Purity: 98.5 %
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345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

'H NMR (600 MHz, DMSO-ds) 81 in ppm (multiplicity; J in Hz): 9.80 (s, 4-OH), 9.39
(s, 3-OH), 7.35 (d, 1.8, H-2), 7.31 (dd, 8.4 and 1.8, H-6), 6.81 (d, 8.4, H-5), 4.17 (t, 6.5,
H-1°), 1.68-1.63, (H-2"), 1.38-1.26 (H-3’~H-6"), 0.86 (t, 6.9, H-7)

13C NMR (150 MHz, DMSO-ds) ¢ in ppm: 166.2 (C-7), 150.8 (C-4), 145.5 (C-3),
122.2 (C-6), 121.2 (C-1), 116.6 (C-5), 115.8 (C-2), 64.5 (C-1°), 31.7, 28.8, 28.7, 26.0,

and 22.5 (C-2°-C-6°), 14.4 (C-7")

1.29 octyl 3,4 dihydroxybenzoate (29)

White crystal

Yield: 76 %

Purity: 98.5 %

'H NMR (400 MHz, CDCl3) 81 in ppm (multiplicity; J in Hz): 7.70 (d, 2.0, H-2), 7.58
(dd, 8.4 and 2.0, H-6), 6.93 (d, 8.4, H-5), 4.30 (t, 6.8, H-1°), 1.80—1.73 (H-2"), 1.48-1.30
(H-3°-H-7"), 0.90 (t, 6.8, H-8")

13C NMR (100 MHz, CDCl3) 8¢ in ppm: 167.3 (C-7), 148.9 (C-4), 143.2 (C-3), 123.7
(C-6), 122.6 (C-1), 116.7 (C-5), 114.8 (C-2), 65.4 (C-1°), 31.8, 29.2, 29.1, 28.7, 26.0, and

22.6 (C-2-C-7), 14.1 (C-8")

1.30 nonyl 3,4 dihydroxybenzoate (30)

White solid

17



367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

Yield: 98 %

Purity: 97.9 %

'H NMR (300 MHz, CDCl3) 81 in ppm (multiplicity; Jin Hz): 7.67 (d, 2.1, H-2), 7.58
(dd, 8.4 and 2.1, H-6), 6.92 (d, 8.4, H-5), 6.42 (s, 4-OH), 6.15 (s, 3-OH), 4.29 (t, 6.7, H-
1°), 1.78-1.71 (H-2"), 1.44-1.28 (H-3°-H-8"), 0.89 (t, 6.7, H-9")

3C NMR (150 MHz, DMSO-ds) 8¢ in ppm: 166.2 (C-7), 150.8 (C-4), 145.5 (C-3),
122.2 (C-6), 121.2 (C-1), 116.6 (C-5), 115.7 (C-2), 64.5 (C-1"), 31.7, 29.4, 29.2, 29.1,

28.7, 26.0, and 22.6 (C-2°-C-8°), 14.1 (C-9°)

1.31 decyl 3,4 dihydroxybenzoate (31)

White solid

Yield: 95 %

Purity: 91.3 %

'H NMR (400 MHz, CDCls) 8w in ppm (multiplicity; J in Hz): 7.68-7.67 (H-2), 7.59
(dd, 8.4 and 1.6, H-6), 6.93 (d, 8.4, H-5), 4.30 (t, 6.8, H-1"), 1.80-1.73 (H-2"), 1.48-1.29
(H-3°-H-9°), 0.90 (t, 6.8, H-10")

13C NMR (100 MHz, CDCl3) ¢ in ppm: 166.9 (C-7), 148.8 (C-4), 143.1 (C-3), 123.7
(C-6), 121.5 (C-1), 116.6 (C-5), 114.8 (C-2), 65.3 (C-1°), 31.9, 29.5, 29.3, 28.7, 26.0, and

22.7 (C-2-C-9°), 14.1 (C-10")

1.32 dodecyl 3,4 dihydroxybenzoate (32)

18



389

390

3901

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

White solid

Yield: 82 %

Purity: >99.9 %

'H NMR (300 MHz, CDCls) 81 in ppm (multiplicity; J in Hz): 9.78 (s, 4-OH), 9.36 (s,
3-OH), 7.34 (d, 2.1, H-2), 7.29 (dd, 8.1 and 2.1, H-6), 6.79 (d, 8.1, H-5), 4.16 (t, 6.3, H-
1°), 1.67-1.60 (H-2"), 1.38-1.23 (H-3’-H-11°), 0.84 (t, 6.3, H-12")

13C NMR (100 MHz, CDCls) 8c in ppm: 166.5 (C-7), 152.9 (C-4), 148.6 (C-3), 123.5
(C-6), 123.2 (C-1), 112.0 (C-5), 110.2 (C-2), 65.0 (C-1"), 31.9, 29.7, 29.6, 29.5, 29.3,

29.2, 28.8, 26.1, and 22.7 (C-2-C-11°), 14.1 (C-12°)

1.33 isopropyl 3,4 dihydroxybenzoate (33)

0] J\
HOﬁO T
HO

5

White solid

Yield: 56 %

Purity: > 99.9 %

'H NMR (300 MHz, DMSO-ds) 81 in ppm (multiplicity; J in Hz): 9.75 (s, 4-OH), 9.34
(s, 3-OH), 7.34 (d, 2.1, H-2), 7.28 (dd, 8.4 and 2.1, H-6), 6.79 (d, 8.4, H-5), 5.04 (h, 6.3,
H-1°), 1.26 (d, 6.3, H-2")

13C NMR (150 MHz, DMSO-ds) 8¢ in ppm: 165.6 (C-7), 150.7 (C-4), 145.5 (C-3),

122.1 (C-6), 121.6 (C-1), 116.6 (C-5), 115.7 (C-2), 67.7 (C-17) 22.2 (C-2")
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411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

1.34 cyclopentyl 3,4 dihydroxybenzoate (34)

o
Hoﬁopsl
HO™ ™
White solid
Yield: 68 %
Purity: >99.9 %
'H NMR (300 MHz, DMSO-dg) 81 in ppm (multiplicity; J in Hz): 9.75 (s, 4-OH), 9.34
(s, 3-OH), 7.32 (d, 2.1, H-2), 7.27 (dd, 8.1 and 2.1, H-6), 6.78 (d, 8.1, H-5), 5.23-5.20
(H-17), 1.89-1.59 (H-2>-H-5")
3C NMR (150 MHz, DMSO-ds) 8c in ppm: 165.9 (C-7), 150.7 (C-4), 145.4 (C-3),
122.1 (C-6), 121.6 (C-1), 116.6 (C-5), 115.7 (C-2), 76.9 (C-1°), 32.8 (C-2’ and C-5°),

23.8 (C-3’ and C-4")

1.35 cyclohexyl 3,4 dihydroxybenzoate (35)

i Q
Hoﬁo N3
HO

5
White crystal
Yield: 74 %
Purity: > 99.9 %
'H NMR (600 MHz, DMSO-ds) 81 in ppm (multiplicity; J in Hz): 7.36 (d, 1.8, H-2),

7.31 (dd, 8.4 and 1.8, H-6), 6.80 (d, 8.4, H-5), 4.86-4.82 (H-1°), 1.52-1.30 (H-2’~H-6")

20



430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

13C NMR (150 MHz, DMSO-ds) &c in ppm: 165.5 (C-7), 150.7 (C-4), 145.5 (C-3),
122.2 (C-6), 121.6 (C-1), 116.7 (C-5), 115.7 (C-2), 72.1 (C-1°), 31.6 (C-2’ and C-6),

25.4 (C-4°),23.5 (C-3’ and C-5")

1.36 phenylethyl 3,4 dihydroxybenzoate (36)

White crystal

Yield: 21 %

Purity: > 99.9 %

'H NMR (300 MHz, DMSO-ds) 81 in ppm (multiplicity; J in Hz): 7.32-7.18 (H-2, H-
6 and H-4>-H-8"), 6.78 (d, 8.4, H-5), 4.37 (t, 6.6, H-1), 2.98 (t, 6.6 Hz, H-2")

13C NMR (150 MHz, DMSO-dg) 8¢ in ppm: 166.1 (C-7), 150.9 (C-4), 145.5 (C-3),
138.7 (C-3°), 129.4 (C-5° and C-7°), 128.8 (C-4’ and C-8°), 126.8 (C-6"), 122.2 (C-6),

121.0 (C-1), 116.7 (C-5), 115.7 (C-2), 65.2 (C-17), 35.0 (C-2").
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453  Figure S1. I) *H NMR spectrum of compound 1 (400 MHz — CDCls)
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Figure S1. Il1l) HPLC chromatogram of compound 1
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Figure S2. I) *H NMR spectrum of compound 2 (400 MHz — CDCls)
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Figure S3. I) *H NMR spectrum of compound 3 (400 MHz — CDCls)
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528  Figure S4. 1) *H NMR spectrum of compound 4 (600 MHz — CDCls)
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553  Figure S5. 1) *H NMR spectrum of compound 5 (400 MHz — CDCls)
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Figure S6. I) *H NMR spectrum of compound 6 (400 MHz — CDCls)
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Figure S6. I1) **C NMR spectrum of compound 6 (100 MHz — CDCls)
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Figure S7. 1) *H NMR spectrum of compound 7 (400 MHz — CDCls)
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Figure S7. 11) ¥*C NMR spectrum of compound 7 (100 MHz — CDCls)
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609  Figure S7. I1l) HPLC chromatogram of compound 7
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Figure S8. I) *H NMR spectrum of compound 8 (300 MHz — CDCls)
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653  Figure S9. 1) *H NMR spectrum of compound 9 (600 MHz — CDCls)
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678  Figure S10. 1) *H NMR spectrum of compound 10 (600 MHz — CDCls)
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Figure S15. 1) *H NMR spectrum of compound 15 (400 MHz — CDCls)
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Figure S16. 1) *H NMR spectrum of compound 16 (600 MHz — CDCls)

800

£06'0
616°0 4|M €6'€
0€6'07/
€LTT—
STt
Y g —
[90°T
81T @
T /= S0t
€08'T \
bI8'T
6EE Y
0SEy — = R4
9ev
§68'9~_ )
0169~ ot
810°Z
€20°L /
wmog/m 80T

oTEL w‘l 0ot

STEL

4.25 1.85 1.75 1.45 1.35 1.25 0.95
f1 (ppm)

4.35

6.85

7.35 7.307.05 7.00 6.95

10.45

801

802

Figure S16. I1) **C NMR spectrum of compound 16 (150 MHz — CDCls)

803

1L |

L

120

|
170

100

110

150 140 130

160

200 190 180

10

f1 (ppm)

0T'vT ‘ulw

09—
¥6'G¢ ———4

95°'8C~__

¥6'8C
&L=
§9'69 —

WU ———+

CLYTT —

6V’ 8Tl ——m—

68°E¢T ———

§9°LbT ——
68'SST ———

¢8'69T ———

115

120

125

155

170

f1 (ppm)

804

50



805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

Figure S16. 111) HPLC chromatogram of compound 16

40
R
30 o
i
) -
2 20
£
10-
04—+ J ----- -
T T T T T
0 5 10 15 20 25

min

30

51



1.2 1.1 1.0 0.9 0.8

1.3

80'vT —

L

y9'CC—

96°'SC —

SS'8CA

L

26

28

30

32

64

66

52

112
f1 (ppm)

114

Figure S17. 1) *H NMR spectrum of compound 17(400 MHz — CDCls)

823

[Py 0T —

104 74 7.3 7.2 7.1 7.0 6.9

10.5

824

825

Figure S17. 11) **C NMR spectrum of compound 17 (100 MHz — CDCls)

826

200 190 180 170 160 150 140

210

F 8Y'CTT —
| 9LPTT —
LP'8TT —-
06°¢¢T —
89 /YT —-
98'GST —
¢8°69T —

. LT°62~
61| « < 1262
0 2 6L°TE —
ISLT > °
8L Hx‘m 99zl « o 59'59 —
G081 = =
1281/ .
e | "% -
o [ “(ﬂl\ o
2 oE
« =

N

122 120 118 116

156 154148 124

168

170

827



828

829

830

831

832

833

834

835

836

837

838

839

840

841

842

843

844

845

Figure S17. 111) HPLC chromatogram of compound 17

40

30

20+

mAU

10+

21.70

10
min

30

53



Figure S18. I) *H NMR spectrum of compound 18 (600 MHz — CDCls)
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849

!

I

120

L.

i

100 90 80 70 60 50 40

110
f1 (ppm)

200 190 180 170 160 150 140 130

210

PTHT —

89'S9 L

LYTIT —

SLPTT —

8p'8TT —

16°€CT —

JE .

J

69°LPT —

¢8'SST —-

A

S8'69T —

.

30 28 26

32

64

146 124 122 120 118 116 114 112 110 66
f1 (ppm)

156 148

170

850

54



851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

Figure S18. 111) HPLC chromatogram of compound 18

40
N
N
30~ 2
) -
2 20
£
10-
o+ J
T T T T
0 10 20 30 40

min

50

55



Figure S19. I) *H NMR spectrum of compound 19 (400 MHz — CDCls)

869

A

|

4880+
$06°0 — — | s9¢
126'0/

r€8'8T

TEE Y )
b€y ————— ﬁ e
s9e'y /-
0b8y —|{ - 660
1889~ )
0169 k960
mﬁox/

=007

60€°L \HJ F 260

0vH0T L% 101

0.9 0.8

1.2 1.0

1.7 1.6 1.5 1.4 1.3

1.8

6.9 6.8 49 48 47 44 43 42
f1 (ppm)

7.0

7.3

10.4

870

871

Figure S19. 1) ¥*C NMR spectrum of compound 19 (100 MHz — CDCl5)

872

e A L

200 190 180 170 160 150 140 130 120 fl1(10 )100 9 80 70 60 50 40 30 20
ppm

210

8V CIT —

PLYTIT —

8'8TT —

68°€CT —

L9 LPT —

o

68'GST —

o

18691 —

-

30 28 26 24 22 14

64 32

146 124 122 120 118 116 114 112 110 66
f1 (ppm)

148

168 156

170

873

56



874

875

876

877

878

879

880

881

882

883

884

885

886

887

888

889

890

891

Figure S19. 111) HPLC chromatogram of compound 19

40

30+

207

mAU

10+

51.98

‘10 T T T T

min

57



Figure S20. 1) *H NMR spectrum of compound 20 (300 MHz — CDCls)
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915  Figure S21. 1) *H NMR spectrum of compound 21 (400 MHz — CDCls)
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938  Figure S22. 1) *H NMR spectrum of compound 22 (300 MHz — CDCl5)
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Figure S23. 1) *H NMR spectrum of compound 23 (300 MHz — CDCls)
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984  Figure S24. 1) *H NMR spectrum of compound 24 (400 MHz — CDCl5)
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1007  Figure S25. 1) 'H NMR spectrum of compound 25 (400 MHz — DMSO-ds)
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1030  Figure S26. 1) *H NMR spectrum of compound 26 (400 MHz — CDCls)
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Figure S27. 1) *H NMR spectrum of compound 27 (400 MHz — DMSO-ds)
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Figure S28. I) *H NMR spectrum of compound 28 (600 MHz — DMSO-ds)
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Figure S28. 1) *C NMR spectrum of compound 28 (150 MHz — DMSO-ds)
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Figure S28. 111) HPLC chromatogram of compound 28
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Figure S29. 1) *H NMR spectrum of compound 29 (400 MHz — CDCls)
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Figure S30. I) *H NMR spectrum of compound 30 (300 MHz — CDCls)
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Figure S30. 1) **C NMR spectrum of compound 30 (150 MHz — DMSO-ds)
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Figure S31. I) *H NMR spectrum of compound 31 (400 MHz — CDCls)
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Figure S32.

1) *H NMR spectrum of compound 32 (300 MHz — CDCl5)
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1191 Figure S33. 1) *H NMR spectrum of compound 33 (300 MHz — DMSO-ds)
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Figure S33. 111) HPLC chromatogram of compound 33
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1214  Figure S34. 1) 'H NMR spectrum of compound 34 (300 MHz — DMSO-ds)
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Figure S34. 111) HPLC chromatogram of compound 34
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1237 Figure S35. 1) *H NMR spectrum of compound 35 (600 MHz — DMSO-ds)
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Figure S35. 111) HPLC chromatogram of compound 35
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Figure S36. 1) *H NMR spectrum of compound 36 (300 MHz — DMSO-ds)
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Figure S36. I1) **C NMR spectrum of compound 36 (150 MHz — DMSO-ds)

L | |

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

--129.38
-128.85

hN O n
o — O n
N & i N - N S o = o
d 3 L NI ) <
o @ N — o
S ‘ 1 o || ! |
\ 1 ‘ 1 . |
L. | o T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
166 152 150 148 146 144 142 140 138 129 o 127) 125 123 121 119 117 115 66 64 35
ppm

90



1265  Figure S36. I11) HPLC chromatogram of compound 36
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