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Fig. S1. 1H NMR spectra of different organs and developmental stages of Clusia minor L. showing the most relevant peaks in the shift range of δ 0.5 

to 8.0 ppm. L1 (expanding leaves), L2 (mature leaves), FL1 (juvenile bud stage), FL2 (second green bud stage), FL3 (third green bud stage), FL4 

(fourth green bud stage), FL5 (first pink bud stage), FL6 (fully mature bud), FL7 (preanthesis flower stage), FL8 (fully open flower), FL9 (senescent 

flower), FR1 (immature fruit), FR2 (mature fruit), FR3 (fully expanded fruit), SE (seeds of expanded fruit).
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Fig. S2. 1H-13C HMBC NMR spectrum of the methanol extract of Clusia minor L. fully mature bud flower FL6 
(CD3OD, 600 MHz). The spectrum can be visually divided into three main regions along the proton dimension, 
categorised as: I ( δ1H 5.0 - 8.0 ppm); II ( δ1H 3.5 - 5.0 ppm); and III ( δ1H 0.5 - 3.5 ppm). See text for details.
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Fig. S3. 1H NMR spectra of the authentic standard of linoleic acid (A) and of Clusia minor L.

seed extract SE (B) (CD3OD, 600 MHz).
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Fig. S4. Extension of the 1H-13C HMBC NMR spectrum of the methanol extract of Clusia minor L. 

leaves L1 (CD3OD, 600 MHz), showing the cross peaks of citric acid (N3). 



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

f1 (ppm)

3
.0

1

2
.9

4

1
.2

7

3
.2

2

9
.1

8

3
.0

7

1
.7

9

1
.2

6

1
.2

6

2
.0

8

1
.9

9

2
.0

3

1
.0

3

1
.9

9

1
.0

0

1
.9

3

-0
.0

1

-0
.0

0

0
.0

1

1
.0

9

1
.2

9

1
.3

4

1
.3

7

1
.3

8

1
.4

1

1
.4

4

1
.5

9

1
.6

1

1
.6

4

1
.6

4

1
.6

6

1
.6

6

1
.6

8

1
.6

8

1
.7

0

1
.7

3

1
.7

4

1
.7

4

1
.7

6

1
.7

6

1
.7

9

1
.9

9

1
.9

9

2
.0

2

2
.0

3

2
.1

2

2
.1

3

2
.1

5

2
.1

6

2
.4

7

2
.4

9

2
.5

0

3
.0

7

3
.0

9

3
.1

1

3
.3

0
 c

d
3
o

d

3
.3

0
 c

d
3
o

d

3
.3

0
 c

d
3
o

d

3
.3

1
 c

d
3
o

d

3
.3

1
 c

d
3
o

d

4
.8

9
 H

D
O

4
.9

9

4
.9

9

5
.0

0

5
.0

1

5
.0

1

5
.0

1

5
.0

2

5
.0

2

5
.0

3

5
.0

3

5
.0

3

5
.0

4

5
.0

9

5
.0

9

5
.1

0

5
.1

0

5
.1

0

5
.1

1

5
.1

1

5
.1

2

5
.1

2

5
.1

3

7
.2

3

7
.2

3

7
.2

4

7
.2

5

7
.2

6

7
.2

6

7
.4

0

7
.4

0

7
.4

1

7
.4

2

7
.4

2

7
.4

4

7
.4

4

7
.4

4

7
.5

7

7
.5

7

7
.5

9

7
.5

9

7
.5

9

Fig. S5. 1H NMR spectrum of nemorosone (CD3OD, 600 MHz).



Fig. S6. 13C NMR spectrum of nemorosone (CD3OD, 600 MHz).



Fig. S7. 1H-13C HSQC NMR spectrum of nemorosone (CD3OD, 600 MHz).



Fig. S8. 1H-13C HMBC NMR spectrum of nemorosone (CD3OD, 600 MHz).
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Fig. S9. 1H NMR spectrum of 5-hydroxy tocotrienoloic acid (N13) (CD3OD, 600 MHz).
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Fig. S10. 1H-1H COSY NMR spectrum of 5-hydroxy tocotrienoloic acid (N13) (CD3OD, 600 MHz).
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Fig. S11. 1H-13C HSQC NMR spectrum of 5-hydroxy tocotrienoloic acid (N13) (CD3OD, 600 MHz).
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Fig. S12. 1H-13C HMBC NMR spectrum of 5-hydroxy tocotrienoloic acid (N13) (CD3OD, 600 MHz).



Fig. S13. Extension of the 1H-13C HMBC NMR spectrum of 5-hydroxy tocotrienoloic acid (N13), showing cross

peaks at δH 6.43 (H-7) and 6.75 (H-11’) (CD3OD, 600 MHz).
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Fig. S14. Extension of the 1H-13C HMBC NMR spectrum of the methanol extract of Clusia minor L. leaf L2, showing

cross peaks of 5-hydroxy-8-methyltocotrienol (N14) (CD3OD, 600 MHz).
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Fig. S15. 1H NMR spectrum of Clusia minor L. leaves L1 (CD3OD, 600

MHz), showing characteristic signals for metabolites in the most

relevant shift range (δ 0.0−8.0 ppm) (A). Expanded spectral region

from 5.2–7.9 (B), 2.6–4.7 (C), and 0.5-2.5 (D) ppm with assigned

peaks: N1 (fatty acids), N3 (citric acid), N4 (α-sucrose), N5 (α-

glucose), N6 (β-glucose), N7 (fructose), N9 (chlorogenic acid), N10

(catechin), N11 (epicatechin) and N14 (5-hydroxy-8-methyltocotrienol).

Signal numbers correspond to those listed in Table 3 for metabolite

identification using 1H-NMR.
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