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Fig S1 LC-QToF/MS chromatograms of reference standard solutions of MDPiHP and MDPHP (10 ng/mL
each). The peak resolution between MDPiHP and MDPHP was 1.14, corresponding to a retention time
difference of 0.12 min, which was sufficient for reliable peak identification. The retention times were

14.66 min for MDPiHP and 14.80 min for MDPHP.



Table S1. Inclusion list used during liquid chromatography-quadrupole time-of-
flight mass spectrometry (HPLC-QToF-MS) for MDPiHP metabolites identification

3,4-Methylenedioxy-a-Pyrrolidinoisohexanophenone (MDPiHP)

Transformation Elemenfa.l [M+H]* [M-HJ
composition m/z m/z

Parent (MDPiHP) Ci7H23NO; 290.1751 288.1605
+20 C17H23NOs 322.1648 320.1503
+6C +10H +60 Ca3H33NOy 468.2228 466.2082
+2H +20 C17H25NOs 324.1805 322.1659
-1C Ci6H23NO; 278.1750 276.1605
+2H C17H2sNO; 292.1907 290.1761
+5C +8H +60 C22H31NOy 454.2071 452.1926
—2H +20 C17H21NOs 320.1492 318.1346
+6C +10H +70 Cy3H33NO g 484.2177 482.2031
+6C +8H +80 CxH31NOy, 498.1960 496.1824
+10 Ci7H23NO4 306.1699 304.1554
+6C +8H +70 C2H31NOy 482.2020 480.1875
-1C +10 CisH23NO4 294.1699 292.1554
+2H +10 C17H25NO4 308.1856 306.1710
—2H +10 C17H21NO4 304.1543 302.1397
-1C 20 Ci6H23NOs 310.1648 308.1503
+6C +10H +80 C23H33NOp; 500.2126 498.1980
+2H +50 +18 C17H2sNOsS 404.1373 402.1228
+30 C17H23NOg 338.1598 336.1452
-1C-2H+10 Ci6H21NO4 292.1543 290.1397
-4C —4H CisH19NO; 238.1437 236.1292
-5C —6H Ci2H17NO; 224.1281 222.1135
+2H +30 +18 C17H2sNOgS 372.1475 370.1329
+5C +8H +70 C22H31NOyg 470.2020 468.1875
-1C+2H Ci6H25sNO3 280.1907 278.1761
+5C +10H +60 C22H33NOy 456.2228 454.2082
—13C -14H -30 C4HoN 72.0807 70.0662
—13C -14H 20 C4HoNO 88.0756 86.0611
—4C -9H +10 Ci3H1404 235.0964 233.0819
—4C -9H +20 Ci3H1405 251.0914 249.0768
—2H Ci7H21NO; 288.1594 286.1448



Table S2. 3,4-Methylenedioxy-a-Pyrrolidinoisohexanophenone (MDPiHP) putative metabolites predicted with GLORYx, EAWAG-BBP and BioTransformer freeware and
their prediction score.

3,4-Methylenedioxy-a-Pyrrolidinoisohexanophenone

(MDPiHP)
. Elemental Simplified molecular-input line-entry system

ID Transformation composition Score (SMILES) Comment
pGl Aliphatic hydroxylation Ci7H2sNOs  78.0% CC(C)CC(C(=0)clcec2e(c1)OC(0)02)N1CCCCl =pG2, pGS5, pG8, pG10, pE4
pG2 g;:gii?xylamn + dioxolane ring CrHuNOs  78.0% CC(C)CC(C(=0)clcec(0C=0)c(0)cNICCCCT  =pGl, pGS, pG8, pG10, pE4
pG3 Demethylation + O-methylation Ci7H2sNO3;  78.0% COcleec(C(=0)C(CC(C)C)N2CCCC2)cclO =pG7, pBT1
pG4 O-Dealkylation of methylenedioxyphenyl ~ CHO» 78.0% O=C[O-]
pG5 a-Hydroxylation + dioxolane ring opening ~ Cj7H2sNOs  78.0% CC(C)CC(C(=O)clecec(0)c(OC=0)c1)N1CCCCI =pG1, pG2, pG8, pG10, pE4
pG6 Demethylation CisHsNO;  78.0% CC(C)CC(C(=0)clcee(0)c(0)c1)N1CCCCI
pG7 Demethylation + O-methylation Ci7H2sNO;  78.0% COclec(C(=0)C(CC(C)C)N2CCCC2)ccclO =pG3, pBT1
pG8 Aliphatic hydroxylation Ci7HsNOs  34.4% CC(C)(O)CC(C(=0)cleec2e(c1)OCO2)NICCCCI =pGl1, pG2, pG3, pG10, pE4
pG9 Carboxylation Ci7H21NOs  34.4% CC(CC(C(=0)clcec2e(c1)OCO2)N1ICCCCI)C(=0)O
pGI10 Aliphatic hydroxylation Ci7H»sNOs  34.4% CC(CO)CC(C(=O)clcec2e(c1)OCO2)N1CCCCl =pGl, pG2, pGS, pG8, pE4
pEl Alkyl hydroxylation C17H23NO; L CC(C)(O)CC(NICCCCI)C(=0)c2ccec30C0c3c2

pEl.1 Allylhydroxylation +o-Hydroxylation + o by o [ co0)0)cCNCCCC=0)C(=0)clccc20C0c2¢] —pE4.1

pyrrolidine ring opening

pE1.2  Oxidative N-Dealkylation + Hydroxylation Ci3H14NOs L CC(C)(O)CC(E=EO)C(=0)cleec20COc2cel =pE3.1, pE3.2
pE2 N-Dealkylation C4HoN L  CICCCNI

pE2.1  N-Dealkilation + Oxidative N-Dealkylation C4HoNO L NCCCC=0
pE3 Oxidative N-Dealkylation Ci3H14NO4 L  CC(C)CC(=O)C(=0O)clccc20COc2cl

pE3.1  Oxidative N-Dealkylation + Hydroxylation C;3H4NOs NL CC(CO)CC(=0)C(=0)clccc20C0c2cl =pE1.2, pE3.2

pE3.2  Oxidative N-Dealkylation + Hydroxylation C;3H4NOs NL CC(C)C(O)C(=0)C(=0)clcec20C0c2cl =pE1.2, pE3.1
pE4 zl;ljgiirgxylanon * pyrrolidine ring CHuNOs L CC(C)CCNCCCC=0)C(=0)clcce20C0e2c] —pG1, pG2, pGS, pG8, pG10

a-Hydroxylation + pyrrolidine ring opening _ _ _

pE4.1 Hydroxylation C17H23NOs L  CC(C)CC(NCCCC(=0)O)C(=0)cleceec20C0c2cl pE1.1
pBT1 B-Ketoreduction Ci7H25NO3 NA CC(C)CC(NICCCCI1)C(O)clecc20COc2cl =pG3, pG7

pBT1.1 B-Ketoreduction + O-Glucuronidation C23H33NOy NA O=C(0)C10C(OC(C(CC(C)C)N2CCCC2)c2ccec30C0c3¢2)C(0)C(O)C10

pBT1.2 B-Ketoreduction + O-Sulfation Ci7H2sNOgS  NA  OS(=0)(=0)OC(C(CC(C)C)N1CCCCl)clcec20COc2cl

L, likely; NA, not applicable; NL, not likely; pBT, predicted by BioTransformer; pE, predicted by EAWAG-BBP; pG, predicted by GLORYx



Table S3. Proposed metabolic reaction, elemental composition, accurate mass of the molecular ion,
retention time, peak area of MDPiHP and metabolites in pHLM.

. . Elemental RT peak area
ID Proposed metabolic reaction composition [M+H]" (min)
pHLM pHLM pHLM
30 min 1h 2h
MDPiHP Ci7H»NO;  290.1751 5.6 55x10” 5.0x107 5.0x107
MI &ggﬁ{r}ﬁ’)‘iu“ion (Dihydro- CiHaNO;  292.1907 5.5  3.6x10° 5.1x10° 2.5x 10°
M1.2 &g;tioHr;)duCﬁ"“ (Dihydro- CrHaNOs 2921907 52 6.8x10° 7.8x 10° 3.2x 106
B-Keto reduction (Dihydro-
M1 O-Gluc  MDPiHP) CsH34NOy  468.2228 4.4 ND ND ND
+ O-Glucuronidation
M2 B-Hydroxylation on pyrrolidine ring C;7H»sNOs4  306.1700 5.5  5.8x10° 6.8x10° 3.3x10°
M2.1 Aliphatic hydroxylation Ci7H24NO4  306.1700 4.4 ND ND ND
M2.2 B-Hydroxylation on pyrrolidine ring C;;H4NOs  306.1700 5.4 ND ND ND
M2.3 B-Hydroxylation on pyrrolidine ring Cj7HeNOs4  306.1700 5.7  9.7x10° 3.9x10° 3.8x10°
M2.4 B-Hydroxylation on pyrrolidine ring C7H2NO4  306.1700 6.0 1.3x10° 3.7x10° 3.0x10°
M2.5 B-Hydroxylation on pyrrolidine ring C;7H.NO4  306.1700 6.3 3.7x10° 1.4x10° 1.3x 103
M2.6 B-Hydroxylation on pyrrolidine ring C;7HNO4  306.1700 6.9  2.5x10° 2.8x10° 3.5x 10°
M2 O-Glue ~ Aliphatic hydroxylation CxHuNO,, 4822021 45 ND ND ND

+ O-Glucuronidation

a-Hydroxylation
M3 + Pyrrolidine ring opening Ci7HuNOs  322.1649 5.8 3.0x10° 2.7x10° 23x10°
+ Carboxylation

a-Hydroxylation
+ Pyrrolidine ring opening
M4 + Carboxylation Ci17H2NOs  324.1805 4.9 ND ND ND
+ Demethylenation
+ O-Methylation

a-Hydroxylation
+ Pyrrolidine ring opening

M5  Criibasyihian Ci7H26NOs  324.1805 5.6 ND ND ND
+ B-Keto reduction
a-Hydroxylation

M6 * Pyrrolidine ring opening CivHNOs 3381598 5.1  ND ND ND

+ Carboxylation
+ Aliphatic hydroxylation

B-Keto reduction (Dihydro-
M7 MDPiHP) C17H26NO, 308.1856 4.5 ND ND ND
+ Aliphatic hydroxylation
B-Keto reduction (Dihydro-
M7.1 MDPiHP) Ci7HsNO4  308.1856 5.0 ND ND ND
+ Aliphatic hydroxylation
B-Keto reduction (Dihydro-
M7.2 MDPiHP) Ci7HsNO4  308.1856 5.3 1.1x10° 3.8x10° 2.8x 10°
+ Aliphatic hydroxylation

M8 O-Demethylenation CisH2uNO;  278.1751 4.6 45x10% 4.8x10% 43x10°



O-Demethylenation
+ O-Glucuronidation

B-Keto reduction (Dihydro-
M9 MDPiHP) CicHaNO;  280.1907 4.2 ND ND ND
+ O-Demethylenation

M8 O-Gluc CH:NOy 454.2072 4.4 ND ND ND

O-Demethylenation

MI0 + O-Methylation

C17H25NO; 292.1907 4.8 ND ND ND

O-demethylenation
M10 O-Gluc  + O-Methylation CHuNOy  468.2228 4.1 ND ND ND
+ O-Glucuronidation

M10.1 O- O-demethylenation

+ O-Methylation CxsH3uNOy  468.2228 4.2 ND ND ND
Gluc N

+ O-Glucuronidation
Mi11 B-Oxidation on pyrrolidine ring Ci7H»NOs  304.1543 9.4 7.8x10° 2.0x10° 2.1 x 10°

ND, not detected; pHLM, pooled human microsomes; RT, retention time.



Table S4. Proposed metabolic reaction, elemental composition, accurate mass of the molecular ion, retention time, peak area of MDPiHP and
metabolites in human samples.

eak areca cak area cak area peak peak peak Ere:ell( peak
D Proposed metabolic Elemental [M+H]* RT ?conc I()conc I()conc area area area (conc area
reaction composition (min) n /rnL) n /mL) n /mL) (conc. (conc. (conc. N /mL (conc.
& & & ng/mL) ng/mL) ng/mL) ) & ng/mL)
U#1 g? U#2 S#2 U#3 E? S #4 FB#5 S#6 S #7 P #8
52x 19x 69x 51x 45x 59x 1.1x 6.1x 3.0x 44x 2.6x
MDPiHP C17H2NO:; 290.1751 5.6 107 107 106 10° 107 107 107 106 107 107 107
(D) (B4 (12) (15 D) (@6) (G0 (52) (63) (13) (11)
Ml ﬁ&gg&{g‘mon (Dihydro- 11 NO, 2921907 55 ND ?'085 ¥ND ND ND ND ND ND ND ND ND
B-Keto reduction (Dihydro- 6.4 x 27x 35x 18x 54 3.0x 2.0x 2.9x 1.4x 3.5x 2.4 x
LU MDPiHP) CiHpNO; = 292.1907 527 107 107 105 x107 107 106 107 107 107 107
M1 O- B-Keto reduction (Dihydro- 70x
e MDPiHP) C;HuNOs 4682228 44 | ND ND ND ND ND ND ND ND ND ND
+ O-Glucuronidation
M2 B-Hydroxylation on Ci7H.NO, 3061700 55 ND ND ND ND ND ND ND ND 34X \p ND
pyrrolidine ring 10
M2.1 Aliphatic hydroxylation Ci7H.NO,  306.1700 4.4 }'(;t ¥ ND ND ND 1636 * ND ND ND ND ? 625 x ‘1‘ '065 x
B-Hydroxylation on 2.6 x 1.6 x 1.4 x 8.7x 3.0x
M2.2 pyrrolidine ring CrHuNOs 3061700 5.4 |06 1o, ND ND ND 5" ND ND ND 105 105
M2.3 Eyiif;’zli‘i‘;“ on CHuNO; 3061700 57 ND ND ND ND ND ND ND ND ND ND ND
M2.4 Eyii‘ff;’;?i‘i‘; on CiHuNO, 3061700 60 %* ND ND ND ND ND ND ND ND  ND  ND
M2.5 Eyﬁ%‘fﬂﬁ?f&;ﬂ on CHuNO; 3061700 63 ND ND ND ND ND ND ND ND ND ND ND
M2.6 gylfrﬁr;’r‘gli‘&‘;n on CHuNO; 3061700 69 ND ND ND ND ND ND ND ND ND ND ND
M2 O- Aliphatic hydroxylation 6.5 x
Gluc - Glucnronidation CuHuNOw 4822021 45 o ND ND ND ND ND ND ND ND ND ND
a-Hydroxylation
.7 . . 4.1x 1.1x 1.5x 42x 1.3 1.1x 34x 1.7 x 5.1x 29x
M3 + Pyrrolidine ring opening ~ C;7HuNOs 3221649 5.8 107 w0t 100 NP 107 x10°  10° 105 106 106 106

+ Carboxylation
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+ O-Methylation
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C17H24NO¢

C17H26NO4
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CisH24NO;

CHnNOy
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C17H25NO;

C23H3uNOy
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B-Oxidation on pyrrolidine

Ml1 .
ring

Ci7HxNOs  304.1543 9.4

8.6 x
10°

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

D, Detected; FB, femoral blood; ND, not detected; P, plasma; RT, retention time; S, serum; U, urine
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Fig.S2. Fragmentation spectra of minor in vivo metabolites.
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Fig. S3 Proposed fragmentation pathway for protonated MDPiHP based on high-resolution mass spectra acquired in positive ESI mode. Interpretation of the observed fragment ions allow the postulation
of metabolite structures. Each fragment is annotated with its calculated exact mass and molecular formula, providing structural evidence to support the proposed pathway.

Abbreviations: McL-type, McLafferty-type rearrangement; W-M-type, Wagner-Meerwein-type rearrangement.
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Fig. S4 Proposed fragmentation pathway of protonated metabolite M1 and its potential diastereomer M1.2 based on high-resolution mass spectra acquired in positive ESI mode. Interpretation of the obser-
ved fragment ions allowed the postulation of its chemical structure. Each fragment is annotated with its calculated exact mass and molecular formula, providing structural evidence to support the proposed pathway.
As the stereochemistry of M1 is unknown, this pathway should be considered for all possible diastereomers.

Abbreviation: W-M-type, Wagner-Meerwein-type rearrangement
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Fig. S6 Proposed fragmentation pathway of protonated metabolite M7 and its potential isomers M7.1 and M7.2 based on high-resolution mass spectra acquired in positive ESI mode. Interpretation of the ob-
served fragment ions allowed the postulation of its chemical structure. Each fragment is annotated with its calculated exact mass and molecular formula, providing structural evidence to support the proposed pathway.
The double bond shown in the fragment ion at m/z 272.1645 represents only one of several possible isomers. Because the stereochemistry of M7 is unknown, this fragmentation pathway should be considered for all

potential isomers. Subsequent fragmentations originating from m/z 219.1016 are detailed in Fig. S3
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Fig. S7 Proposed fragmentation pathway of protonated metabolite M10 based on high-resolution mass spectra acquired in positive ESI mode. The structure of M10 in-
corporates aromatic substituents OR; and OR,, with the constraint that either R = CH; and R, =H, or R; =H and R, = CHj. Interpretation of the observed fragment ions
allowed the postulation of its chemical structure. Each fragment is annotated with its calculated exact mass and molecular formula, providing structural evidence to support

the proposed pathway.

Abbreviations: McL-type, McLafferty-type rearrangement; W-M-type, Wagner-Meerwein-type rearrangement



