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Metabolites of Doxylamine succinate in Human Urine
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and Jongsei Park

Abstract— The metabolic profile of doxylamine, N,N-dimethyl-2-[ 1-pheryl-1-(2-pyridinyl) ethoxy]

ethanamine, was determined in the human urine. The free fractions of extracts were obtained
without hydrolysis, and the conjugated fractions of extracts were obtained with enzyme hydrolysis
using B-glucuronidase/arylsulfatase from Helix pomatia. The mixture of acetic anhydride/pyridine
(10 : 1, v : v) was used to derivatize the urinary extracts and then analyzed by gas chromatography
and mass selective detector. N-desmethyldoxylamine, doxylamine carboxylic acid, desaminohydrox-
ydoxylamine, N, N-didesmethyldoxylamine, N-acetyl conjugates of N-desmethyl and N, N-didesme-
thyldoxylamine, quarternary ammonium N-glucuronide of doxylamine, N-desmethyldoxylamine N-
glucuronide and unchanged doxylamine were detected in the human urine obtained after oral
treatment with doxylamine succinate. N-methyl-a-hydroxy-2-[ 1-phenyl-1-(2-pyridinyl) ethoxy] etha-
namine, which can be a key intermediate of this metabolism, was tentatively identified by the
interpretation of its mass spectrum. In this study, we proposed the metabolic pathway of doxyla-
mine in the human on the basis of our data of the identified metabolites of doxylamine.

Keywords [ ] Doxylamine succinate, metabolism, excretion, urine, gas chromatography-mass spectro-

metry.
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Reslidue

triprolidine(l.S.) 6ug
wash with water

elute with 3 ml MeOH

dry by vacuum evaporator

add 1 ml sodium acetate buffer(pH 5.2, 0.2M)
extract with 5 ml of dichloromethane(10 times)
shaking for 5 min.

centrifuge at 2500rpm, 5 min,

Free fraction

[Conjugated fraction |

evaporate(by vacuum evaporator)
dry at desiccator
derivatization

dryness
dissolved In 100 u! of MeOH

(acetic anhydride/pyridine=10:1,200 ul)

add 50 ul of B-glucuronidase/
arylsulfatase from Hellx Pomatla
enzyme hydrolysis at 50 °C for 3hrs
triprolidine(L.S.) 6 ug

extract with 5 ml CH,Cly(5 times)
shaking for 5 min.

centrifuge at 2500rpm, 5min.
transfer the ethereal layer
evaporate(by vacuum evaporator)
dry at desiccator

derivatization

(acetic anhydride/pyridine=10:1,200 ul)
dryness

dissolved in 100 ul of MeOH

Scheme 1-—Sample extraction procedure.
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Fig. 1—Total ion chromatogram in free fraction.(A: blank urine, B: 115 hr urine)
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Fig. 2—Ion(m/e:182) chromatogram in conjugated fraction(A: blank urine, B: 11.5hr urine)
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Fig. 4—Mass spectrum of doxylamine carboxylic acid.(II)
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Fig. 5—Mass spectrum of desaminohydroxydoxylamine.(III)
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Fig. 6—Mass spectrum of didesmethyldoxylamine.(IV)
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Fig. 7—Mass spectrum of desmethyldoxylamine.(V)
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Fig. 8—Mass spectrum of N-methyl-a-hydroxy-2-[ 1-phenyl-1-(2-pyridinyl)ethoxy] ethanamine.(VI)

TableI—The retention time and characteristic ions of doxylamine, its related metabolites in El mass spectromety.

Compound Molecular weight retention time Tons(m/e)

I Doxylamine*, unchanged 270 12.409 58, 167, 182 .

II Doxylamine carboxylic acid 299** 12,721 198, 182, 167

Il Desaminohydroxydoxylamine 285** 13.299 198, 87, 182

IV Desmethyldoxylamine* 298** 16.322 182, 167, 100, 58

V Didesmethyldoxylamine 284** 15.868 182, 167, 101

VI N-methyl-g-hydroxy-2-[ 1-phenyl-1-(2-pyridinyl) 356** 18.769 182, 167, 158, 101, 58
ethoxy lethanamine

VII Acetylated desmethyldoxylamine 208 16.322 182, 167

VIII Acetylated didesmethyldoxylamine 284 15.868 182, 167

*Detected ion both the free and conjugated fraction.
**Acetylated molecular weight.

2 F3HAct o] dAbA ol Mt ehis o) 158
N, N-dimethylethyleneamine F=ol4] N-methylo]

v ethylene -3l $:418}7]7} A o] F-Zo) ace-
tylF=A7F =Hd velhd ¢ Qs o]2og o)
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Fig. 9—Proposed metabolic pathway of Doxylamine.
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