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[bookmark: _Hlk139823312]Figure S1. Total ion chromatograms of metabolites of xylocarpin H in feces, urine, bile, and plasma of rats.
note: (A) TIC; (B) Feces; (C) Urine; (D) Bile;(E) Plasma
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[bookmark: _Hlk139823324]Figure S2. Total ion chromatograms of metabolites of xylocarpin H in human liver microsomes, rat liver microsomes, and rat gut flora.
note: (A) TIC; (B) Human liver microsome; (C) Rat liver microsome; (D) Rat gut flora
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[bookmark: _Hlk139469626][bookmark: _Hlk139823341]Figure S3. The proposed xylocarpin H metabolic pathways in vitro.










[bookmark: _Hlk139823355]Identification of metabolites in vitro and in vivo 
[bookmark: _Hlk112746062][bookmark: OLE_LINK10]1. Identification of I-phase metabolites in vivo
At 36.31 minutes, metabolite M1（C32H40O10） was eluted with a quasi molecular ion peak of [M+H]+ m/z 585.2671. There is speculation that the parent drug M0 (C32H38O10, [M+H]+ m/z 583.2534) will undergo hydrogenation, since the molecular formula increases by 2H and the molecular weight increases by 2 Da.At m/z 483.1995 and m/z 465.1903, characteristic fragment ions were similar in their backbone structures to that of M0, however the characteristic fragment ions m/z 347.1469 and m/z 85.0655 have a mass 2 Da greater than quasi molecular ions m/z 345.1336 and m/z 83.0512. The fragment ion 57.0736 is generally C4H9, which suggests the M1 structure is a result of the reduction of tigloyl ions C-2 in the parent drug structure. The MS/MS spectra and fragmentation pathways of M1 are presented in Figure S4. 
[image: ]
Figure S4. UHPLC‒QTOF‒MS/MS identification of metabolite M1
[bookmark: _Hlk139823594]a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern
[bookmark: OLE_LINK57]With a molecular formula of C32H38O11 and an excimer ion of m/z 599.2479 and retention time of 28.83 min, the excimer ion of M2 has an increase of 1 O atom in its molecular formula and 16 Da in its molecular weight when compared to the parent drug M0 (C32H38O10, [M+H]+ m/z 583.2534), which indicates that the prodrug oxidation reaction occurred. The secondary characteristic ions m/z 581.2380, 483.1943, 263.0895, 245.0816, 239.1290 were scanned and were similar to the original drug skeleton structure. While the characteristic fragment ions m/z 581.2380 and m/z 99.1073 are 16 Da more than the characteristic fragment ions m/z 565.2513 and m/z 83.0512 of M0, Accordingly, it is speculated that the tigloyl side chains of the parent drug have undergone oxidation, while the allyl position carbon atom is susceptible to oxidation as well. It is assumed that the structure of M2 results from oxidation at either C-4' or C-5' of the tigloyl fragment ions, but the exact location of this reaction has not been determined. The MS/MS spectra and fragmentation pathways of M2 are presented in Figure S5.
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[bookmark: _Hlk139469939]Figure S5. UHPLC‒QTOF‒MS/MS identification of metabolite M2
[bookmark: _Hlk139823615]a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern





[bookmark: OLE_LINK58][bookmark: _Hlk76412470][bookmark: OLE_LINK59][bookmark: _Hlk76412858]The molecular formula of M3/4 is C32H36O11 and its paramolecular ions are [M+H]+ m/z 597.2300 and m/z 597.2301 with retention times of 20.80 min and 21.21 min, respectively, compared with the parent drug M0 (molecular formula C32H38O10, [M+H]+ m/z 583.2534), both had 2 less H and one more O atom, and the molecular weight increased by 14 Da, presumably both metabolites were methyl or methylene oxidized to carbonyl. Fragmentation at m/z 83 could be observed in the secondary mass spectrogram, presumably the structural change did not occur in the tigloyl side chain. It was determined that the secondary mass spectral scan yielded ions of m/z 579.2235 and 497.1807, which were 14 Da larger than the excimer ions of M0 at m/z 565.2513 and 483.1989, respectively. Furthermore, C-28 and C-29 have lower spatial site resistivity than C-18 and C-19, and are therefore more likely to react. In addition to the generation of a double chromatographic peak, it has been assumed that the oxidation of the methyl group to carbonyl group occurred at C-28, C 29, where the reaction occurred. The MS/MS spectra and fragmentation pathways of M3/4 are presented in Figure S6.
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Figure S6. UHPLC‒QTOF‒MS/MS identification of metabolite M3/4
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern



[bookmark: _Hlk76415349]With a retention time of 16.73 minutes, M5 contains the molecular formula C32H40O11 and its paramolecular ion is [M+H]+ m/z 601.2648, M5 exhibits an increased molecular formula of H2O   and molecular weight compared to the parent drug M0 (molecular formula C32H38O10, [M+H]+ m/z 583.2534) by 18 Da, suggesting that M5 is a metabolite resulting from hydrolysis of the cyclic     lactone at position C-16 in M0(Shijia. et al., 2017).The MS/MS spectra and fragmentation pathways of M5 are presented in Figure S7.
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[bookmark: _Hlk139470186][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Figure S7. UHPLC‒QTOF‒MS/MS identification of metabolite M5.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern














[bookmark: OLE_LINK61]
 
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]The molecular formula of M7 is C26H30O9 with an excimer ion of [M+H]+ m/z 487.1946 and a retention time of 12.73 min, which is CH2 less and 14 Da less molecular weight than M6 (molecular formula C27H32O9, [M+H]+ m/z 501.2101), and the characteristic fragment ions of M7 m/z 469.1855, 451.1929 and the corresponding fragment ions m/z 483.1987, 465.1908 produced by M6 are 14 Da lower, When the side chain ester group enters the body of the A ring, it readily undergoes side chain ester group hydrolysis, and its secondary mass spectral fragments of m/z 391.1926, 177.0916 appear to be identical to M6, which means that the structure of M7 is the result of hydrolysis of the side chain methyl ester at the C-7 position of the A ring in M6, leading to the loss of methylene CH2 and formation of a carboxylic acid. The secondary mass spectra and cleavage pattern of M7 are shown in Figure S8.
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[bookmark: _Hlk35291217]Figure S8. UHPLC‒QTOF‒MS/MS identification of metabolite M7.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern




[bookmark: OLE_LINK66][bookmark: _Hlk139471704][bookmark: _Hlk156856661]The molecular formula of M8 is C27H34O10 and its excimer ion peak is [M+H]+ m/z 519.2206 with a retention time of 13.67 min, which is an increase in molecular formula of H2O and molecular weight of 18 Da compared to M6 (molecular formula C27H32O9, [M+H]+ m/z 501.2101), leading to the speculation that M8 may is a metabolite of lactone hydrolysis in the C ring in M6, with characteristic continuous dehydrated fragments m/z 501.2137, 483.2008, and typical fragments m/z 267.1227, 217.0862 of the C8-C9 break visible in the MS/MS spectrum, and fragments at m/z 267.1227 indicating a reaction site at the C-16 position(Shijia. et al., 2017).The M8 secondary mass spectra and the cleavage pattern are shown in Figure S9.
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Figure S9. UHPLC‒QTOF‒MS/MS identification of metabolite M8.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern














[bookmark: _Hlk156856768]The molecular formula of M9 is C27H34O9 and its excimer ion peak is [M+H]+ m/z 503.2265 with a retention time of 20.31 min, which is O less in molecular formula and 16 Da less in molecular weight compared to M8 (molecular formula C27H34O10, [M+H]+ m/z 519.2206), as seen in the MS/MS spectrum. The main characteristic ions m/z 485.2171, 307.1526, 251.1276, thus presumably, M9 is a metabolite deoxygenated on the basis of M8.The secondary mass spectra and cleavage pattern of M9 are shown in Figure S10. 
[image: ]
Figure S10. UHPLC‒QTOF‒MS/MS identification of metabolite M9.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern



[bookmark: _Hlk139471848][bookmark: _Hlk156856855]As compared to M7 (molecular formula C26H30O9, [M+H]+ m/z 487.1946), the excimer ion peak for M10 (C26H32O10 )is m/z 505.2078 with a retention time of 10.61 min. Due to its higher molecular weight of 18 Da and the increased molecular formula of H2O, M10 exhibits characteristic continuous dehydrated fragments at m/z 487.1962, 469.1857, 453.1908 and has been viewed as a metabolite formed by lactone hydrolysis within the C ring of M7, and the secondary mass spectra and cleavage pattern of M10 are shown in Figure S11.
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[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Figure S11. UHPLC‒QTOF‒MS/MS identification of metabolite M10.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern















[bookmark: _Hlk139471886][bookmark: _Hlk156856941]The molecular formula of M11-13 is C27H32O10 and its excimer ions are all [M+H]+ m/z 517.2058 with retention times of 18.45 min, 21.12 min, and 21.45 min, respectively, compared to M6 (molecular formula C27H32O9, [M+H]+ m/z 501.2101), which has an increase in molecular formula O and 16 Da increase in molecular weight, the major fragment ions in MS/MS of M11-13 were m/z 499.1949, 481.1810 were 16 Da higher compared to the corresponding fragment ions m/z 483.1987, 465.1908 produced by M6, respectively, thus presumably the oxidation reaction may have occurred on the basis of M6, and M11, M12 and M13 all contain typical fragment ions m/z 261.0806 (m/z 245.0802 + 16 Da), speculating that the hydroxylation sites may have occurred at the C-11, C-12, and C-18 positions. M11-13 are isomers, so a tentative identification was performed based on the respective Clog P values M11 (Clog P, -1.7856), M12 (Clog P, -1.2741), and M13 (Clog P, -1.263), and the secondary mass spectra and cleavage patterns are shown in Figure S12.
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Figure S12. UHPLC‒QTOF‒MS/MS identification of metabolite M11- M13.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern

[bookmark: OLE_LINK69][bookmark: _Hlk156857091]The molecular formula of M14 is C28H34O9 with an excimer ion of [M+H]+ m/z 515.2251 and a retention time of 12.16 min, which is an increase in molecular formula of CH2 and molecular weight of 14 Da compared to M6 (molecular formula C27H32O9, [M+H]+ m/z 501.2101), presumably on the basis of M6 methylation reaction occurred, and fragmentation m/z 497.2140, 339.1939 suggests that the methylation site may be at the C-8 or C-30 position of the hydroxyl group, but given that the C-30 hydroxyl spatial site is less spatially blocked than the C-8 position, this is presumed to be a C-30 hydroxyl methylation product.The secondary mass spectra and cleavage pattern of M14 See in Figure S13.
[image: ]
Figure S13. UHPLC‒QTOF‒MS/MS identification of metabolite M14.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern


2. Identification of phase II metabolites in vivo
[bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: _Hlk139472144][bookmark: _Hlk156857177]The molecular formula of M16 is C27H32O11S with an excimer ion of [M+H]+ m/z 565.1725 and a retention time of 11.56 min, which is an increase in molecular formula of SO3-H2O and molecular weight of 80 Da-18 compared to M9 (molecular formula C27H34O9, [M+H]+ m/z 503.2265) Da, m/z 483.1955 [M+H-H2SO3]+, m/z 465.1892 [M+H-H2SO3-H2O]+ were found in the MS/MS fragment ion similar to the structure of the parent drug secondary fragment, while the characteristic fragment ion m/z 343.1724 was 80 Da more than the excimer ion m/z 263.0909, indicating that M9 undergoes cyclization ester condensation reaction first at C-16 and C-17 positions in the C ring with loss of one molecule of water and then sulfate esterification binding, where sulfate is more readily bound to the hydroxyl group, thus presumably the reaction site is at C-8 position.The secondary mass spectra and cleavage pattern of M16 are shown in Figure S14.
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[bookmark: _Hlk139472199]Figure S14. UHPLC‒QTOF‒MS/MS identification of metabolite M16.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern










[bookmark: _Hlk156857453]M17, with molecular formula C33H40O14, has an excimer ion of [M+H]+ m/z 661.2472 and a retention time of 11.16 min, and was detected only in urine, compared to M9 (molecular formula C27H34O9, [M+H]+ m/z 503.2265), with an increased molecular formula C6H8O6-H2O, molecular weight increased by 176 Da-18 Da, and the major characteristic fragment ions m/z 483.1988 [M+H-C6H8O6]+ and m/z 465.2106 [M+H-C6H8O6-H2O]+ have similar secondary structure fragments to the parent drug, indicating that it is M9 undergoing cyclization ester condensation reactions at the C-16 and C-17 positions in the C ring first, losing a molecule of water, and the hydroxyl group at position C-8 undergoes metabolism with glucuronidation.The secondary mass spectra and cleavage pattern of M17 are shown in Figure S15.
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Figure S15. UHPLC‒QTOF‒MS/MS identification of metabolite M17.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern










[bookmark: OLE_LINK75][bookmark: _Hlk156857590]The molecular formula of M18/19 is C28H33NO9 and its excimer ion peaks are [M+H]+ m/z 528.2207 and [M+H]+ 528.2215 with retention times of 17.81 min and 18.13 min, respectively, compared to M9 (molecular formula C27H34O9, [M+H]+ m/z 503.2265 ) with an increase in molecular formula CN-H and molecular weight by 43 Da-18 Da, while the characteristic fragments m/z 510.2216 in M18-19 are both 25 Da higher than the corresponding fragments m/z 485.2170 in M9, presumably M18-19 is the result of the cyclization ester condensation reaction of M9 at the C-16 and C-17 positions in the C ring first, with the loss of one molecule of water. Then the side chain methyl ester hydrolysis occurred at the C-7 position of the A ring, losing methylene CH2 to form a metabolite based on carboxylic acid and then combined with glycine, and due to the emergence of tautomerism, it is speculated that the structure may be glycine with the C-7 position carboxyl group with the occurrence of amidation reaction, or esterification reaction with the C-8 position hydroxyl group, and finally based on the Clog P value for tautomerism, M18 (Clog P value of -1.6199) and M19 (ClogP value of 0.8777) secondary mass spectra and cleavage patterns are shown in Figure S16, Figure S17.
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Figure S16. UHPLC‒QTOF‒MS/MS identification of metabolite M18.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern


[image: ]
Figure S17. UHPLC‒QTOF‒MS/MS identification of metabolite M19.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern













[bookmark: _Hlk156857654]M20 has a molecular formula of C29H35NO9, an excimer ion of [M+H]+ m/z 542.2384, a retention time of 16.29 min, and an increase in molecular weight of 57 Da-18 Da compared to M9 (molecular formula C27H34O9, [M+H]+ m/z 503.2265).Based on the subsequent hydroxyl group at the C-8 position that undergoes esterification with glycine and removes one molecule of water, it is presumed that M20 is a metabolite of M9 that undergoes cyclization ester condensation at the C-16 and C-17 positions in the C ring before losing one molecule of water. Figure S18 shows the secondary mass spectra and the cleavage pattern of M20.
[image: ]
Figure S18 UHPLC‒QTOF‒MS/MS identification of metabolite M20.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern

[bookmark: OLE_LINK79][bookmark: _Hlk156857715]The molecular formula of M21 is C30H37NO10S and its excimer ion is [M+H]+ m/z 604.2182 with a retention time of 18.84 min, which is an increase of C3H5ONS and 103 Da in molecular weight compared to M6 (molecular formula C27H32O9, [M+H]+ m/z 501.2101), with a characteristic fragment ion m/z 342.1006 is 103 Da more than the excimer ion m/z 239.0909, which leads to the assumption that the M21 structure is an esterification reaction of the hydroxyl group of M6 with the cysteine at the C-30 position and the loss of a molecule of water.The secondary mass spectra and cleavage pattern of M21 are shown in Figure S19.

[image: ]
Figure S19. UHPLC‒QTOF‒MS/MS identification of metabolite M21.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern
[bookmark: OLE_LINK80][bookmark: _Hlk156858219][bookmark: _Hlk156857756]The molecular formula of M22 is C30H37NO9S with an excimer ion of [M+H]+ m/z 588.2227 and a retention time of 15.56 min, which is an increase in molecular formula of C3H3NS and an increase in molecular weight of 103 Da-18 compared to M9 (molecular formula C27H34O9, [M+H]+ m/z 503.2265 Da), presumably M22 is a metabolite of M9 that first undergoes cyclization ester condensation at the C-16 and C-17 positions in the C ring and loses one molecule of water based on the subsequent hydroxyl group at the C-8 position that then undergoes esterification with cysteine and removes one molecule of water.The secondary mass spectra and cleavage pattern of M22 are shown in Figure S20.
[image: ]
Figure S20. UHPLC‒QTOF‒MS/MS identification of metabolite M22.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern
3. Identification of I-phase metabolites in vitro
[bookmark: _Hlk156858521][bookmark: _Hlk156858398]The molecular formula of metabolite V2 is C27H32O7, its excolecular ion is [M+H]+ m/z469.2212, and its retention time is 28.89 min.When compared to the parent compound M0, which has the molecular formula C32H38O10 and an [M+H]+m/z of 583.2534, there is a decrease corresponding to a loss of C5H6O3 in the molecular structure, resulting in a reduction of the molecular weight by 114 Da. It is postulated that the structure of V2 is a product of the parent compound after the loss of tigloyl side chains and the concurrent loss of oxygen atoms at the C-30 and C-8 positions. The secondary mass spectra and cleavage pattern of V2 are shown in Figure S21.

[image: ]
[bookmark: _Hlk156855070][bookmark: _Hlk156858509]Figure S21. UHPLC‒QTOF‒MS/MS identification of metabolite V2.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern







[bookmark: _Hlk156894911][bookmark: _Hlk156858549]The molecular formula of metabolite V3 is C26H30O7, its excimer ion is [M+H]+m/z455.2047, and its retention time is 34.93 min. Compared with V2 (molecular formula C27H32O7, [M+H]+m/z 469.2212), the molecular formula reduces CH2. The molecular weight of V2 was reduced by 14 Da, and the characteristic fragment ions m/z 437.1963, m/z 363.1595, m/z 237.1480 and m/z 217.0855 were obtained by secondary mass spectrometry scanning, which had a structurally similar skeleton to V2. It is speculated that the V3 structure is the product of carboxylic acid in the C-7 position of V2 ring A, where side chain methyl ester hydrolysis occurs and methylene CH2 is lost. The secondary mass spectra and cleavage patterns of V3 are shown in Figure S22. 

[image: ]
[bookmark: _Hlk102829945]Figure S22. UHPLC‒QTOF‒MS/MS identification of metabolite V3.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern


[bookmark: OLE_LINK33][bookmark: _Hlk156894947]The molecular formula of metabolite V4 is C32H36O10, its excolecular ion is [M+H]+m/z 581.2368, and its retention time is 36.22 min. Compared with the parent drug M0 (molecular formula is C32H38O10, [M+H]+m/z 583.2534), The molecular formula was reduced by 2H, and the molecular weight was reduced by 2 Da. The characteristic fragment ions m/z 481.1851, m/z 339.1809 and m/z 83.0489 were obtained by secondary mass spectrometry scanning, which had a structural similar skeleton to the parent drug. The V4 structure was presumed to be that the carbon-carbon bonds at positions C-11 and C-12 in the B-ring of the parent drug were oxidized to double bonds. The secondary mass spectra and cleavage patterns of V4 are shown in Figure S23.
[image: ]
[bookmark: _Hlk139473022][bookmark: OLE_LINK97]Figure S23. UHPLC‒QTOF‒MS/MS identification of metabolite V4.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern

[bookmark: _Hlk156895356]The molecular formula of metabolite V5 is C31H34O11, its excolecular ion is [M+H]+ m/z583.2175, and its retention time is 0.60 min. Compared with V4 (molecular formula is C32H36O10, [M+H]+ m/z 581.2368), The molecular formula was reduced by 1 CH2, an O was added, and the molecular weight was increased by 2 Da. The characteristic fragment ions m/z 519.2179, m/z 327.1599, m/z 181.0862 and m/z 129.0913 were obtained by secondary mass spectrometry scanning. It has a structurally similar skeleton to V4. It was speculated that the structure of V5 was that the lactone of the C-ring in V4 was hydrolyzed and reoxidized, adding A molecule of water, and the side chain methyl ester at C-7 position of the A-ring was hydrolyzed, and methylene CH2 was lost to form carboxylic acid products. The secondary mass spectra and cleavage patterns of V5 are shown in Figure S24.
[image: ]
[bookmark: _Hlk156895485][bookmark: _Hlk102830071]Figure S24. UHPLC‒QTOF‒MS/MS identification of metabolite V5.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern

[bookmark: _Hlk156895504]The molecular formula of metabolite V6 is C27H30O9, its excimer ion is [M+H]+ m/z499.1942, and its retention time is 27.95 min. Compared with V4 (molecular formula is C32H36O10, [M+H]+ m/z581.2368), The molecular formula was reduced by C5H6O, and the molecular weight was reduced by 82 Da. The characteristic fragment ions m/z 375.1794, m/z 329.1735, m/z 269.0810 and m/z159.0804 had a structurally similar skeleton with V4. It is speculated that the V6 structure is the product of V4 with the loss of the side chain of each acyl C5H6O. The secondary mass spectra and cleavage patterns of V6 are shown in Figure S25.
[image: ]
[bookmark: _Hlk156895581]Figure S25. UHPLC‒QTOF‒MS/MS identification of metabolite V6.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern




[bookmark: _Hlk156895596]The molecular formula of metabolite V7 is C28H34O10, its excimer ion is [M+H]+ m/z 531.1822, and its retention time is 21.85 min. Compared with V6 (molecular formula is C27H30O9, [M+H]+ m/z 499.1942), The CH4O was added to the molecular formula and the molecular weight was increased by 32 Da. The characteristic fragment ions (m/z 453.1910, m/z 375.1807, m/z 329.1381) were obtained by secondary mass spectrometry scanning, which had a similar skeleton with V6. It is speculated that the structure of V7 is that the lactone of C-ring in V6 is hydrolyzed, adding a molecule of water, and the oxygen atom at C-8 is methylated, increasing the CH2 product. The secondary mass spectra and cleavage patterns of V7 are shown in Figure S26.
[image: ]
[bookmark: _Hlk156895671][bookmark: _Hlk139473313][bookmark: _Hlk102830406]Figure S26. UHPLC‒QTOF‒MS/MS identification of metabolite V7.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern


[bookmark: _Hlk156895689][bookmark: _Hlk156895701]The molecular formula of metabolite V8 is C27H30O10, its excimer ion is [M+H]+ m/z 515.1896, and its retention time is 17.02 min. Compared with V6 (molecular formula is C27H30O9, [M+H]+ m/z 499.1942), One oxygen atom was added to the molecular formula and the molecular weight was increased by 16 Da. The characteristic fragment ions m/z 497.1806, m/z 373.1646, m/z 179.1071 and m/z 149.0965 were obtained by secondary mass spectrometry scanning, which had a structurally similar skeleton to V6. It is speculated that the structure of V8 is the product of V6 losing its side chain at acyl C5H6O, the hydroxyl group at C-30 being oxidized to keto carbonyl, and the lactone of C-ring being hydrolyzed. The secondary mass spectra and cleavage rules of V8 are shown in Figure S27. 
[image: ]
[bookmark: _Hlk156895759]Figure S27. UHPLC‒QTOF‒MS/MS identification of metabolite V8.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern




4.Identification of Ⅱ -phase metabolites in vitro
[bookmark: _Hlk156895777]The molecular formula of metabolite V9 is C26H30O12S, its excimer ion is [M+H]+m/z 567.1524, and its retention time is 15.64 min. Compared with M0 (molecular formula is C32H38O10, [M+H]+m/z 583.2534), C5H6O2+CH2 was lost in the molecular formula and SO4 was added. It was speculated that C5H6O was lost in the parent drug first, and the side chain methyl ester hydrolysis occurred at C-7 position of ring A, and then the hydroxyl group at C-30 position combined with sulfuric acid. The secondary mass spectra and cleavage rules of V9 are shown in Figure S28.
[image: ]
[bookmark: _Hlk156896193]Figure S28. UHPLC‒QTOF‒MS/MS identification of metabolite V9.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern




[bookmark: _Hlk156896229]The molecular formula of metabolite V10 is C33H40O10, its excimer ion is [M+H]+ m/z597.2652, and its retention time is 8.46 min. Compared with M0 (molecular formula is C32H38O10, [M+H]+ m/z583.2534), By adding CH2 to the molecular formula and 14 Da to the molecular weight, the characteristic fragment ions m/z 579.2586, m/z 505.2218 and m/z 442.1991 were obtained by secondary mass spectrometry scanning, which had a structural similar skeleton to the parent drug. It is speculated that the V10 structure is the product of methylation of the hydroxyl group at C-8 position on the basis of M0. The secondary mass spectra and cleavage patterns of V10 are shown in Figure S29.
[image: ]
Figure S29. UHPLC‒QTOF‒MS/MS identification of metabolite V10.
a, XIC; b, MS spectrum; c, MS/MS spectrum; d, fragmentation pattern


5.Other metabolites
In addition, metabolites M1, M3, M4, M5, M6, M7, M9, M10, M14, and M16 have been successfully identified in in vivo metabolism experiments.
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[bookmark: _Hlk139484196][bookmark: _Hlk139823723]Figure S30. The 1H NMR spectrum of xylocarpin H-A.
[image: ]
。
[bookmark: _Hlk139823770]Figure S31. The 13C NMR spectrum of xylocarpin H-A.

[image: ]
[bookmark: _Hlk139823782]Figure S32. The COSY spectrum of xylocarpin H-A.
[image: ]

[bookmark: OLE_LINK24][bookmark: _Hlk139823793]Figure S33. The HSQC spectrum of xylocarpin H-A.

[image: ]
[bookmark: _Hlk139808621][bookmark: _Hlk139823806]Figure S34. The HMBC spectrum of xylocarpin H-A.


[bookmark: _Hlk139823836]Table S1 The NMR data for xylocarpin H-A (CDCl3, δ, ppm, J/Hz).
	Position
	δ-C, mult  (150 M)
	δ-H, mult  (600 M)
	COSY
	HMBC

	1
	199.7
	-
	
	

	2
	134.0
	-
	
	

	3
	140.2
	6.70 (d, 3.4)
	30
	1,9

	4
	37.7
	-
	
	

	5
	48.2
	2.13 (m)
	6
	

	6
	34.8
	2.53 (m)
2.14 (m)
	
	

	7
	173.3
	-
	
	

	8
	76.5
	-
	
	

	9
	209.7
	-
	
	

	10
	45.8
	2.16 (m)
	19
	

	11
	45.0
	3.32 (ddd, 9.3, 6.4, 2.5)
	12a,12b,30
	9

	12
	33.4
	2.01 (dd, 13.6, 6.5)
1.70 (dd, 13.6, 9.7)
	12b,11
	9

	13
	38.4
	-
	
	

	14
	166.4
	-
	
	

	15
	115.9
	6.36 (s)
	
	13,8,16,

	16
	163.2
	-
	
	

	17
	80.7
	5.15 (s)
	
	18

	18
	18.3
	1.01 (s)
	
	17,14,

	19
	16.9
	1.20 (d, 7.0)
	
	5,10,1

	20
	119.5
	-
	
	

	21
	141.1
	7.45 (m)
	
	20,

	22
	109.5
	6.35 (dd, 1.9, 0.9)
	23
	21,23,20

	23
	143.6
	7.45 (m)
	
	22

	28
	25.2
	1.02 (s)
	
	29,4,5,30,2

	29
	18.4
	0.86 (s)
	
	28,4,5,30

	30
	57.6
	2.95 (t, 3.0)
	3
	18,12,4,2,3

	31
	52.1
	3.70 (s)
	
	7





[bookmark: _Hlk139823847]Table S2 Relative peak area of xylocarpin H metabolites in vivo and in vitro.
	ID
	Feces
	   Bile
	Urine
	Plasma
	Human liver microsome
	Rat liver microsomes
	Gut flora of rat 

	
	Area
	Area
	Area
	Area
	Area
	Area
	Area

	M0
	1.24E+06
	9.5E+04
	0.85E+05
	2.14E+05
	[bookmark: OLE_LINK11]2.79E+04
	4.84E+04
	6.6e+05

	M1
	4.24E+05
	4.25E+04
	-
	2.34E+05
	-
	2.27E+03
	3.33E+05

	M2
	[bookmark: OLE_LINK17]2.75E+06
	1.28E+05
	-
	-
	-
	-
	-

	M3
	1.29E+06
	4.24E+04
	-
	1.68E+05
	-
	-
	2.71E+04

	M4
	1.51E+06
	4.04E+04
	-
	1.76E+05
	-
	-
	1.27E+04

	M5
	-
	-
	-
	3.45E+05
	-
	2.35E+03
	-

	M6
	3.75E+06
	1.25E+05
	1.85E+05
	-
	-
	7.26e+003
	5.73e+05

	M7
	6.33E+05
	4.10E+04
	3.30E+04
	-
	8.49E+03
	-
	-

	M8
	6.58E+05
	6.22E+04
	-
	-
	-
	-
	-

	M9
	2.12E+06
	6.98E+04
	-
	-
	-
	-
	5.62E+05

	M10
	9.83E+04
	3.10E+04
	-
	-
	[bookmark: OLE_LINK30]1.05E+03
	-
	-

	M11
	3.40E+05
	-
	-
	-
	-
	-
	-

	M12
	3.62E+05
	-
	-
	-
	-
	-
	-

	M13
	3.68E+05
	-
	-
	-
	-
	-
	-

	M14
	-
	-
	-
	1.20E+05
	-
	-
	4.07E+05

	M15
	7.78E+05
	5.00E+04
	3.34E+04
	-
	-
	-
	-

	M16
	2.56E+06
	7.04E+04
	8.07E+04
	-
	-
	-
	1.15E+05

	M17
	-
	-
	5.80E+04
	-
	-
	-
	-

	M18
	3.20E+05
	-
	-
	-
	-
	-
	-

	M19
	3.93E+05
	-
	-
	-
	-
	-
	-

	M20
	1.28E+06
	2.80E+04
	-
	-
	-
	-
	-

	M21
	4.22E+05
	-
	-
	-
	-
	-
	-

	M22
	3.20E+05
	4.25E+04
	-
	-
	-
	-
	-

	V1
	-
	-
	-
	
	[bookmark: OLE_LINK18]9.33E+03
	5.26E+03
	-

	V2
	-
	-
	-
	-
	[bookmark: OLE_LINK23]1.09E+03-
	1.09E+03
	1.87E+05

	V3
	-
	-
	-
	-
	[bookmark: OLE_LINK25]3.46E+03
	4.25E+03
	1.61e+004

	V4
	-
	-
	-
	
	
	
	2.61e+005

	V5
	-
	-
	-
	
	[bookmark: OLE_LINK26]3.79E+03
	2.57E+03
	1.76E+05

	V6
	-
	-
	-
	-
	[bookmark: OLE_LINK27]2.90E+02
	1.35E+03
	

	V7
	-
	-
	-
	-
	-
	
	2.17E+05

	V8
	-
	-
	-
	
	
	
	2.94E+04

	V9
	-
	-
	-
	-
	-
	
	3.06E+04

	V10
	-
	-
	-
	
	
	
	2.73E+04


Note: -, Undetected


[image: ]
Figure S35 Relative peak area of xylocarpin H and its metabolites in feces (A), urine (B), bile (C), plasma (D), human liver microsomes (E), rat liver microsomes (F), and the gut flora of rats (G).
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Current Data Parameters

NAME LX-XHA
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200114
Time 21.48 h
INSTRUM spect
PROBHD 72114607_0230 ¢
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
RG 106.35
DW 41.600 usec
DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
TDO 1
SFO1 600.1337058 MHz
NUC1 11
PO 3.30 usec
Pl 9.91 usec
PLW1 25,38800049 W
F2 - Processing parameters
ST 65536
SF 600.1300137 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB o]
PC 1.00
T T T T T T T
8 7 6 5 4 3 2 1 ppm
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Current Data Parameters

NAME LX-XHA
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200115
Time 2.51 h
INSTRUM spect
PROBHD 72114607_0230 ¢
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 36231.883 Hz
FIDRES 1.105709 Hz
AQ 0.9043968 sec
RG 189.7

DW 13.800 usec
DE 6.50 usec
TE 300.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 150.9178988 MHz
NUC1 13cC

PO 3.87 usec
Pl 11.60 usec
PLW1 89.20700073 W
SFO2 600.1324005 MHz
nNuc2 11
CPDPRG[2 waltzéb
PCPD2 70.00 usec
PLW2 25,38800049 W
PLW12 0.50884002 W
PLW13 0.25593999 W

F2 - Processing parameters
ST 32768

SF 150.9028081 MHz
WDW EM

SSB o]

LB 1.00 Hz
GB o]

PC 1.40
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Current Data Parameters

NAME LX-XHA
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200114

Time 21.51 h
INSTRUM spect
PROBHD  2114607_0230 (
PULPROG cosygpmEqt

TD 2048
SOLVENT cpe13

NS 16

DS 16

SWH 5681.818 Hz
FIDRES 5.548651 Hz
AQ 0.1802240 sec
RG 189.7

oW 88.000 usec
DE 6.50 usec
TE 300.1 K

Do 0.00000300 sec
D1 1.95084798 sec
D13 0.00000400 sec
D16 0.00020000 sec
INO 0.00017600 sec
TDav 1

SFOL 600.1322448 MHz
NUCL 1H

Pl 9.91 usec
PLWL 25.38800049 W
GPNAM[1] SMSQ10.100
GPZl 16.00 %
GPNAM[2] SMSQ10.100
GPZ2 12.00 %
GPNAM[3] SMSQ10.100
GPZ3 40.00 %
P16 1000.00 usec

F1 - Acquisition parameters

TD 128
SFOL 600.1322 MHz
FIDRES 88.778412 Hz
SW 9.468 ppm
FnMODE OF

F2 - Processing parameters
ST 1024

SE 600.1300137 MHz
WDW SINE

SSB 0

1B 0 Hz

GB 0

PC 1.40

F1 - Processing parameters
ST 1024

MC2 QF

SE 600.1300137 MHz
WOW SINE

SSB 0

LB 0 Hz

GB 0




image33.png
J

11

10





image34.png
L a A ppm

i

]

¢

it - 0

100

120

140

160

180

200

ppm

Current Data Parameters

NAME LE-XHA
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200115
Time 3.54 h
INSTRUM spect
PROBHD ~ 2114607_0230 (
PULPROG hribcegpndgf

™D 2048
SOLVENT cpe1s

ns 32

DS 16

SWH 5681.818 Hez
FIDRES 5.548651 Hz
20 0.1802240 sec
RG 189.7

DW 88.000 usec
DE 6.50 usec
TE 300.1 K
CNST13 8.0000000

DO 0.00000300 sec
D1 1.50000000 sec
D6 0.06250000 sec
D16 0.00020000 sec
1o 0.00001510 sec
TDav 1

SFO1 600.1322448 MHz
NUCL 1H

Pl 9.91 usec
P2 19.82 usec
PLW1 25.38800049 W
sF02 150.9178988 MHz
nucz 13¢

P3 11.60 usec
PLW2 89.20700073 W
GPNAM[1] SMSQ10.100
GPzl 50.00 %
GPNAM[2] SMSQ10.100
cpz2 30.00 %
GPNAM[3] SMSQ10.100
cPz3 40,10 %
P16 1000.00 usec
F1 - Acquisition parameters
™D 128

sFO1 150.9179 MHz
FIDRES 517.384094 Hz
S0 219.408 ppm
FnMODE oF

F2 - Processing parameters
ST 20438

SF 600.1300137 MHz
WOW SINE

SSB 0

1B 0 Hz

cB 0

PC 1.40

F1 - Processing parameters
ST 1024

Mc2 oF

SF 150.9028085 MHz
WO SINE

SSB 0

1B 0 Hz

cB
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