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NMR data for salicifoliol (1) in CDCl3z?

Position &n, mult (J in Hz) dc, type Ccosy HMBC ROESY
1 130.8, C

2 6.88 (d, 1.9) 108.6,CH 6 4,6,7 3-OMe,7
3 147.1, C

3-OMe  3.91(s) 56.1, CHs 3 2

4 146.0, C

4-OH 5.65 () 45,6

5 6.90 (d, 8.1) 1146,CH 6 1,3

6 6.80 (dd, 8.1,1.9)  119.3,CH 25 2,4,7 7

7 4.62 (d, 6.9) 86.3,CH 8 1,2,6,8,9,11 2,6,8

8 3'162.9(,‘1;_‘;‘;" 91,69, 483 cH 1’19&'%' 1,7,11,10,12  6,9a,11
%a 4.50 (dd, 9.7, 6.9) 8,9b 7,8,10,11 8

9b 4.34 (dd, 9.7, 2.2) 70.0, CHz 8, 9a 7,8,10,11

10 178.3,C

11 g:g;‘ (ddd, 9.1, 9.0, 455 cH ?’Zlbza’ 7,8,9,10,12 8, 12a
12a 4.35 (dd, 9.1, 9.0) 11,12b 8,10,11 11

12b 4.18 (dd, 9.1, 3.8) 70-1, CHz 11,12a 8,10,11

aSpectra recorded at 25 °C (800 MHz for H and 200 MHz for 13C).
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'H NMR spectrum of salicifoliol (1) in CDCl3
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COSY spectrum of salicifoliol (1) in CDCls
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HMBC spectrum of salicifoliol (1) in CDCls
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NMR data for (+)-pinoresinol (2) in CDCIs?

Position  Ou, mult (Jin Hz)  &c, type COoSsYy HMBC ROESY

1 132.9,C

2 6.90 (d, 1.9) 108.8,CH 6 4,6,7 3-OMe,7,8

3 146.9, C

3-OMe 3.88 (s) 56.0, CHs 3 2

4 145.3,C

4-OH 5.80 (br s)

5 6.88 (d, 8.0) 114.4,CH 6 1,3

6 6.81(dd, 8.0,1.9) 119.1,CH 25 2,4,7 7.8

7 4.74 (d, 4.3) 86.0,CH 2,6,8 1,2,6,8,9 2,6,8,9b

8 3.11 (m) 54.2,CH 7,929  1,7,9,7'8.9 2,6,7,9a

%a 4.25 (m) 8, 9b 1v,7,8,7' 8,9b
71.7, CHz

9b 3.89 (dd, 9.3, 3.7) 8,9a 1v,7,8,7' 7.9a

1 132.9,C

2 6.90 (d, 1.9) 108.8,CH 6' 46,7 3-OMe,7',8'

3 146.9, C

3-OMe 3.88 (s) 56.0, CHs 3 2

4 145.3,C

4'-OH 5.80 (br s)

5' 6.88 (d, 8.0) 114.4,CH 6 1,3

6' 6.81(dd, 8.0,1.9) 119.1,CH 25 247 7.8

7 4.74 (d, 4.3) 86.0,CH 268 1,2',6'8,9" 2',6',8',.9'b

8 3.11 (m) 54.2,CH 7,9a,9b 1,7,97,8,9 2'6.7'9a

9a 4.25 (m) 8", 9'b 1w7.8,7 8,9

9b 3.89 (dd, 9.3, 3.7) 7.7, Che 8, 9a 1w,7'8'7 7'.9a

aSpectra recorded at 25 °C (800 MHz for H and 200 MHz for 13C); “weak correlation.
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'H NMR spectrum of (+)-pinoresinol (2) in CDCls
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COSY spectrum of (+)-pinoresinol (2) in CDClIs
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HMBC spectrum of (+)-pinoresinol (2) in CDCls
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NMR data for (+)-eudesmin (3) in CDCls?

Position &y, mult (J in Hz) Oc, type COoSsY HMBC ROESY
1 133.7,C
2 6.91 (d, 1.8) 109.4, CH 6,7 1,4,6,7 3-OMe,7,8
3 149.3,C
3-OMe 3.90 (s) 56.09°, CH3s 3 2
4 148.8, C
4-OMe 3.87 (s) 56.06°, CH3s 4 5
5 6.85 (d, 8.1) 111.2, CH 6 13 4-OMe,7,8
6 6.88 (dd, 8.1, 1.8) 118.4, CH 2,7 2,4,7 7,8,9a
7 4.76 (d, 4.3) 85.9, CH 2,6,8 1,2,6,8,9 2,6,8,9b
8 3.11 (m) 54.3, CH 7,9a,9b 1,79,7.8,9" 26
9a 4.26 (m) 8, 9b 7,87 2,6,8
71.9, CH:
9b 3.89 (dd, 9.4, 4.2) 8, 9a 7,87 7
1 133.7,C
2' 6.91 (d, 1.8) 109.4, CH 7 1,467 3'-OMe,7',8'
3 149.3,C
3'-OMe 3.90 (s) 56.09°, CH3 3 2'
4 148.8, C
4'-OMe 3.87 (s) 56.06°, CH3 4' 5'
5' 6.85 (d, 8.1) 111.2, CH 13 4'-OMe,7',8'
6' 6.88 (dd, 8.1, 1.8) 118.4, CH 7 24T 7'.8'9'a
7 4.76 (d, 4.3) 85.9, CH 2'6.8' 126,89 2'6'.8'9'b
8' 3.11 (m) 54.3, CH 7'9a9b 1,7,9,789 2.6
9'a 4.26 (m) 8, 9b 7,87 2'6.8'
71.9, CH2
9'b 3.89 (dd, 9.4, 4.2) 8', 9'a 7,87 7

aSpectra recorded at 25 °C (800 MHz for H and 200 MHz for 13C); Pinterchangeable signal.
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'H NMR spectrum of (+)-eudesmin (3) in CDCl3
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COSY spectrum of (+)-eudesmin (3) in CDCls
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HMBC spectrum of (+)-eudesmin (3) in CDCl3
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NMR data for (+)-phillygenin (4) in CDCls?

Position  &n, mult (Jin Hz) &c, type (od015) ¢ HMBC ROESY
1 133.1,C
2 6.90 (d, 1.8) 109.4, CH 6 4,6,7 3-OMe,7,8
3 146.8,C
3-OMe 3.91 (s) 56.11°, CHs 3 2
4 145.4,C
4-OH 5.60 (s) 3,4,5
5 6.89 (d, 8.0) 114.4, CH 6 1,3
6 6.82 (dd, 8.0, 1.8) 119.1, CH 2,5 2,47 7.8
7 4,74 (d, 4.5) 86.0, CH 8 2,9 2,8,9b
8 3.11 (m) 54.32¢,C 7.9a,9b 7v.8'w 2,7,9a,9b
9a 4.26 (m) 8,9b 78,7 2,8
71.9, CH2
9b 3.89 (m) 8,9a 78,7 7.8
1 133.7,C
2' 6.91 (d, 1.8) 108.7, CH 6’ 467 3'-OMe,7',8'
3 149.3,C
3'-OMe 3.90 (s) 56.11°, CHs 3 2'
4 148.8,C
4'-OMe 3.88 (s) 56.08b, CHs 4 5'
5' 6.84 (d, 8.2) 111.2,CH 6’ 1.3
6' 6.87 (dd, 8.2, 1.8) 118.4,CH 25 24T 7'.8'
7 4.76 (d, 4.5) 85.9, CH 8' 2'9'
8' 3.10 (m) 54.31¢, C 7'9a9b  7w8% 2'.7'9'a,9b
9'a 4.25 (m) 8.9 7,87 2'.8'
71.8, CH2
9'b 3.87 (m) 8'.9'a 7,87 7.8

aSpectra recorded at 25 °C (800 MHz for *H and 200 MHz for 13C); bcinterchangeable signals;

wweak correlation.
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H NMR spectrum of (+)-phillygenin (4) in CDCl3
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COSY spectrum of (+)-phillygenin (4) in CDCIs
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HMBC spectrum of (+)-phillygenin (4) in CDCls
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NMR data for (+)-5,5'-dibromopinoresinol (5) in CDCls?

Position &4 (mult, J in Hz) dc, type COosy HMBC ROESY

1 133.3,C

2 6.83 (d, 1.8) 108.0,CH 6,7 1,3,4,5,6,7 3-OMe,7,8,9a
3 147.6,C

3-OMe 3.92 (s) 56.6, CHs 3 2

4 142.9,C

4-OH b

5 108.4,C

6 7.06 (dd, 1.8, 0.5) 122.3,CH 2,7 2,3,4,5,7 7,8,9a

7 4,75 (d, 4.2) 854,CH 26,8 1,2,6,8,9 2,6,8,9b
8 3.11 (m) 539,CH 7,9a,9% 1,79,7.8,9 2,6,7,9a
9a 4.27 (m) 8, 9b 1,7,8,7 2,6,8,9b
9b 3.90 (dd, 9.3, 3.6) 718, CH; 8, 9a 7.7 7

1 133.3,C

2' 6.83 (d, 1.8) 108.0,CH 6.7 1,3,4.,5,6,7 3-OMe,7'.8,9a
3 147.6,C

3'-OMe  3.92 (s) 56.6, CHs 3 2

4 142.9,C

4'-OH b

5' 108.4,C

6' 7.06 (dd, 1.8, 0.5) 122.3,CH 2.7 23,457 7'.8'9'a
7 4.75 (d, 4.2) 854,CH 268 126,89 2'6.8'9Db
8 3.11 (m) 539,CH 7,9a,9b 1,7,9,7,89 2'6',7'9a
9'a 4.27 (m) 71.8. CHa 8, 9b 1,787 268

9'b 3.90 (dd, 9.3, 3.6) ' 8, 9'a 77 7

aSpectra recorded at 25 °C (800 MHz for H and 200 MHz for 13C); bsignal not observed.
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'H NMR spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCls
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COSY spectrum of (+)-5,5-dibromopinoresinol (5) in CDCls
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HMBC spectrum of (+)-5,5'-dibromopinoresinol (5) in CDCls
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NMR data for (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCls?

Position &n, mult (J in Hz) dc, type (od015) ¢ HMBC ROESY

1 139.9,C

2 6.98 (d, 1.9) 1100,CH 6 46,7 3-OMe,7,8
3 151.4, C

3:0Me  3.83(s) 55.9, CHa 3 2

4 139.3, C

5 6.99 (d, 8.1) 1230.CH 6 1,3

6 6.88(dd, 8.1,1.9) 1180.CH 25 2.4,7 7.8,9a

7 4.80 (d, 4.3) 85.7,CH 8 1.2,6,8,9 2.6.8,9b

8 3.09 (m) 54.4, C 7.92,9 17789  2.67.9a9b
9a 4.28 (m) 8. 9b 7.8.7'8' 6.8

9b 3.93(dd, 9.336) 20 CH2 goy 7.8.7°8 26,7

10 170.5, C

11 2.46 (s) 47.7, CHz 10,12,13 13

12 31.2.C

13 1.14 (s) 29.7, CHa 11,12,13 11

1 139.9, C

2 6.98 (d, 1.9) 1100.CH 6 467 3.0Me,7',8'
3 151.4, C

3.0Me  3.83(s) 55.9, CHs 3 2

& 139.3, C

5 6.99 (d, 8.1) 1230.CH 6 1.3

6 6.88 (dd, 8.1,1.9) 1180.CH 25 247 7.8.94

7 4.80 (d, 4.3) 85.7,CH g 12'6'8,9 268, 9a9b
8 3.09 (m) 54.4, C 7.9a,9b 1.7'789  2'6.7

9a 4.28 (m) 8 b 7°8'7.9 68

9b 3.93(dd, 9.336) (20 CHz g9, 7'8.7.8 2°6',7

10 1705, C

11 2.46 (s) 47.7, CHs 10,1213 13

12 31.2,C

13 1.14 (s) 29.7. CHs 11,1213 11"

aSpectra recorded at 25 °C (800 MHz for H and 200 MHz for 13C).
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'H NMR spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCls
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COSY spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCls

o

EEDTE
Es——
= -
Iy
o>
1 (ppm)

6.5

—3 L

r7.5

T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
2 (ppm)

HSQC spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCls

= k30

k40

50

60

70

80

90

1 (ppm)

100

120

130

140

150

: : : : : : ; ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
2 (ppm)

526



HMBC spectrum of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6) in CDCl3
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NMR data for (+)-4,4'-dipivaloylpinoresinol (7) in CDCl3z?

Position &n, mult (J in Hz) dc, type COoSsYy HMBC ROESY

1 139.8,C

2 6.97 (d, 1.9) 110.1, CH 6 4,6,7 3-OMe,7, 8

3 1515,C

3-OMe 3.82 (s) 56.1, CHs 2v.3 2

4 139.7,C

5 6.98 (d, 8.3) 122.8, CH 6 1,3

6 6.88 (dd, 8.3, 1.9) 118.1, CH 2,5 2,4,7 7,8,9a

7 4.80 (d, 4.3) 85.7, CH 2,6,8 1,2,6,8,9 2,6,8,9b

8 3.10 (m) 54.5, CH 7,9a, 9b 1,7,7.8 2,6,9a

9a 4.28 (m) 8, 9b 1,7,8,2' 6,8,9b
72.0, CH:

9b 3.94 (dd, 9.4, 3.6) 8, 9a 1,7,8,2' 7,9a

10 177.0,C

11 39.2,C

12 1.36 (s) 27.4, CHs 10, 11,12

1 139.8,C

2' 6.98 (d, 1.9) 110.1, CH 6’ 467 3-OMe,7, 8

3 1515,C

3-OMe  3.82(s) 56.1, CHs 2w.3 2'

4 139.7,C

5' 6.97 (d, 8.3) 122.8, CH 6 1.3

6' 6.88 (dd, 8.3, 1.9) 118.1, CH 2’5 247 7'.8'.9'a

7 4.80 (d, 4.3) 85.7, CH 2'6.8' 126,89 2.6,8,9b

8' 3.10 (m) 54.5, CH 7', 94, 9b 1,778 2'.6'9'a

9'a 4.28 (m) 8, 9b 1,782 6'.8', 9'b
72.0, CH:

9'b 3.94 (dd, 9.4, 3.6) 8', 9'a 17,82 7'9a

10 177.0,C

11 39.2,C

12 1.36 (s) 27.4, CHs 10, 11',12'

aSpectra recorded at 25 °C (800 MHz for H and 200 MHz for 13C); “weak correlation.
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'H NMR spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCl;
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COSY spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCls
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HMBC spectrum of (+)-4,4'-dipivaloylpinoresinol (7) in CDCls
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UHPLC-MS data of salicifoliol (1)
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UHPLC-MS data of (+)-pinoresinol (2)
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UHPLC-MS data of (+)-eudesmin (3)
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UHPLC-MS data of (+)-phillygenin (4)
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UHPLC-MS data of (+)-5,5-dibromopinoresinol (5)

l a0 7 1SQ_20230614 #154 [manually integrated] Uv VIS 3
1 mAU
1%D: 0.0 %
— %07 %c0q%
)
< ]
E 40
8 o
g ]
] J
2 20-
Q 4
(]
a2 ]
< |
n_ [ e
1 Flow: 0300 ml/min min
_20 - I 1 1 T 1 Ll i 1
00 20 40 60 80 100 120
Time [min]
120, CHZHO3_19_37_RT:9.89 Apex +¢ ESIsid=20.00 Full ms [100.000-1250.000]
1| %
100 499.0
] 437.0
75]
50.] 43f 6 20
] 1821 2822 sobs
254 189 267 P e & R
0] |||||I ||l Ll ‘ L1 1
i m/z
_20 - r T T T T T T T 1
101 200 400 600 800 1,000 1,250
120, CHZHO3_19_37 RT-9.89 Apex -c ESlsid=25.00 Full ms [100.000-1250.000]
1| %
100 515.0
75
50 518.0
1 510
25 5160 650.9
olU i I
] m/z
_20 - I I Il T T T Ll 1 1
101 200 400 600 800 1,000 1,250

S36



UHPLC-MS data of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6)
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UHPLC-MS data of (+)-4,4'-dipivaloylpinoresinol (7)
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HRESIMS of (+)-pinoresinol (2)

Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

Method
Sample

Name

Comment

D:\DataWendy'20211109\RAD1105_000001.d
Imw_low_DI_20211027
RAD1105

Acquisition Date  9/11/21 9:38:46 AM

Operator

Instrument solariX XR

Acquisition Parameter

Acquisition Mode Single M3 Acquired Scans 8 Calibration Date Wed Oct 27 11:09:46
n'a nia No. of Cell Fills 1 Data Acquisition Size 1038576
Broadband Low Mass 98.2 miz nfa nia Data Processing Size (Sl) 2097152
Breadband High Mass  2000.0 miz nfa nia Apodization Full-Sine
Source Accumulation 0.000 sec nfa nia
lon Accumulation Time  0.300 sec
Intensn.f +MS|
x10¢]
851 -
381.43072
1.004
0.757
0.50]
0.257
1% ST 1P Y P — -—
200 400 600 300 1000 1200 1400 1600 1800 miz
Meas.m/z # lon Formula Score m/z e [ppm] Meanerr[ppm] mSigma rdb e Conf N-Rule
381130717 1 C21H18N4Nad2 T2.04 381132197 39 28 120 150 even ok
2 C20H22NaO6 10000 381.130859 04 -04 173 100 even ok
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HRESIMS of (+)-eudesmin (3)

W SRR

High Resolution Mass Spectrum

Analysis Info

Analysis Name  D:\Data\Chen\20220808\RAD 1106000001.d

Method DirectInfusion_2018_pos.m Acquisition Date  8/8/2022 4:28:02 PM
Sample Name  RAD1106 Instrument maXis Il ETD 1823391.22321
Comment

+MS, 0.1-0.1min #5-6

Intens. +MS, 0.1-0.1min #5-6|
x106
409:1615
4
3
2
1
795.3338
1459737 ‘ 566.2273
249.1820 | :
0 L. o LA il g 8233006
200 400 600 800 1000 1200 m/z
Meas. m/z # lonFormula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
409.1615 1 C22H26NaO6  409.1622 16 93 1 10000 95 even ok
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HRESIMS of (+)-phillygenin (4)

Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

Acquisition Date  4/9/2024 10:11:13 AM

D-\Data\Sasha\APRIL 2024\RAD1108000001.d

Method Directinfusion_2018_pos.m Operator Demo User
Sample Name RAD1108 Instrument maxis Il ETD
Comment
Acquisition Parameter
Intens. +PAS, 0. 2min #10)
%106
5
1 3951420
4]
3]
29 767.2956
14
2360689 el § TN s08.2222 . 9032695
200 300 400 " 500 " 600 700 " 800 200 m/z
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
3851420 1 C21H24Na0& 395.1465 14 18 1 10000 100 even ok
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HRESIMS of (+)-5,5'-dibromopinoresinol (5)

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  5/21/2024 1:18:18 PM
Analysis Name  D:\Data\Sasha\May 2024\RAD1137000001.d
Method Directinfusion_2018_pos.m Operator Demo User
Sample Name ~ RAD1137 Instrument maXis Il ETD
Comment
Acquisition Parameter
Intens. | +MS, 0.3min #14-17
x10°]
1.55 304.2611
1.0
D.S: 538.949%
1 aeons 3603237 5855327
1 2360717 437 1934 641.5554 3202218 966.7068
0.04— l.*HLl.lh. Al J . Inllljxl]: ?. N Y WY l U P WO . I.:zuqk llb I JI.UIJS
200 300 400 500 600 700 800 Q00 myz
Meas. m/iz # lon Formula m/z e [ppm] mSigma #mSigma Score rdb € Conf N-Rule
5368519 1 C20H20Br2NaO6 5369519 0.0 254 1 100.00 140 even ok
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HRESIMS of (+)-4,4'-di(3,3-dimethylbutanoyl)pinoresinol (6)

Mass Spectrum SmartFormula Report

Analysis Info

Acquisition Date

5/21/2024 1:26:45 PM

Analysis Name D:\Data\Sasha\May 2024\RAD1136000001.d
Method Directinfusion_2018_pos.m Operator Demo User
Sample Name RAD1136 Instrument maxis Il ETD
Comment
Acquisition Parameter
:ITZ’:‘ITS.: +MS, 0.1min #2-4
%109
3: 577.2766
2:
- 8549227
200 300 400 500 &00 700 800 900 m/z
Meas. m/iz # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
5772766 1 C32H42NaO3 5772772 1.0 6.6 2 10000 120 even ok
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HRESIMS of (+)-4,4'-dipivaloylpinoresinol (7)

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  5/21/2024 1:08:27 PM
Analysis Name  D:\Data\Sasha\May 2024\RAD1138000001.d

Method Directinfusion_2018_pos.m Operator Demo User
SampleName ~ RAD1138 Instrument maXis Il ETD
Comment

Acquisition Parameter

Intens. 4 +MS, 0.1min #2-4
%108 |
J 549.2458
6_
4 8123746
2
200 300 400 500 600 700 800 Q00 mfz
Meas. miz # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
5402458 1 C30H38NaO8 5492450 0.1 75 2 10000 120 even ok

S44




NMR data comparison for (+)-5,5'-dibromopinoresinol (5) and previously
synthesised and reported racemic (£)-5,5'-dibromopinoresinol in acetone-ds

Position &4 (mult, J in Hz) Sn (mult, J in Hz)
800 MHz data, Zhang (2026) et al 500 MHz data, Yue (2021) et al

1

2 7.00 (d, 1.8) 6.99 (d, 1.86)

3

3-OMe 3.87 (s) 3.85(s)

4

4-OH 8.22 (s) a

5

6 7.12 (dd, 1.8, 0.6) 7.11 (dd, 1.88, 0.51)

7 4.70 (d, 4.10) 4.69 (d, 4.10)

8 3.11 (m) 3.10 (m)

9a 4.23 (m) 4.22 (m)

9b 3.85(dd 9.3, 3.6) 3.84 (d, 3.68)

1

2 7.00 (d, 1.8) 6.99 (d, 1.86)

3

3'-OMe 3.87 (s) 3.85(s)

4

4'-OH 8.22 (s) a

5

6' 7.12 (dd, 1.8, 0.6) 7.11 (dd, 1.88, 0.51)

7 4.70 (d, 4.10) 4.69 (d, 4.10)

8 3.11 (m) 3.10 (m)

9'a 4.23 (M) 4.22 (m)

9'b 3.85(dd 9.3, 3.6) 3.84 (d, 3.68)

aSignal not observed.
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'H NMR spectrum of (+)-5,5'-dibromopinoresinol (5) in acetone-ds
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