
Becauye of its simplicity the niethod is well suited for 
determining the inhibition of aromatic aiiiirio acid dc- 
carboxylase in vivo. I t  has the additiorial advantage of 
inwsuriiig the effect of decarboxylaw inhibitors i l l  sitrr 

rather thaii in lioinogenates prep:ired from :t +glc 
organ. 
t hr inhibitioii of (irrarboxylaw ~ I I  I lie ccntrnl n ~ i ~ v o i i -  

b p t r i i i .  

The  method in its present form doe,\ not 

Aletabolism of Metaxalone 

The metabolism of metaxalone (I)  has been studied ii i  the dog arid inan. The  major product is formed 1)). 
This also 

The ether linkage is also cleaved to give 3,fi-xylenol and 5-hydroxy- 
In order to identify these metabolites the 

oxidation of one of the methyl groups to yield 5-(3-methq-1-5-carboxypherioxymethyl)-2-oiazolidino1ie. 
occurs in the urine as the glucuronide. 
methyloxazolidinone. 
above acid and its triacetyl p-glucuronide methyl wter were synthesized. 

The oxaaolidinone ring appears to be stable. 

;\retaxalone, whiczh is 3-(3.3-diniethylphenoxy- 
methyl)-2-oxazolidinone (I), was firit synthesized by 
Lunsford, et al.' This drug has been shown to be ;til 

effective muscle relaxant with  lo^ toxicity.2 In :in 
earlirr attempt to study absorption arid excretion of 
this compound in animals and niaii uhirig the colori- 
metric niethod of Titus, et ~ 1 . ~ ~  only extremely low 
roncentrations in blood and urine could be found, iii 
+ l i t e  of the fact that  recoveries of added aniountb to 
biological fluids were satisfactory. The riiethod de- 
icxrihed by Titus is bawd 011 the extraction of the drug 
from alkaline solution, and it was thu3 apparent that 
metaxalone was extensively metabolized and probably 
t o  an acidic compound. The following studie.: were. 
carried out to investigate the iiietaboliqm of nietaxalorici 
i l l  man and aninialq. 

Experimental Section 
Synthesis of Related Compounds.--A general review of 

the literature of the metabolism of structurally related com- 
pounds and the chemistry of metaxalone suggested a number 
of possible metabolites. The synthesis of these are described 
below. 

5 4  3-Methyl-5-carboxyphenoxymethyl)-2-oxazolidinone.-- 
Three grams of metaxalone mas suspended in 100 nil of water 
and stirred continuously at  75-80' for 3 hr while 2.14 g (0.5 
equiv) of KMnOl in 25 nil of w-iit,er was added. Removal 
of the >In02 and excess metaxalone by filtration and ether 
extraction of the filtrate gave a dear aqueous solution of pII 
8-9. After conceutrating to 25 ml, the solution was acidified; 
a gum (480 mg) separated. Thin layer chromatography (ben- 
zeiie-methanol-formic acid, 25:8:'2) of this gum showed a major 
substance arid a minor amount of a more polar acidic material, 
probably the phthalic acid derivative. Crystallization was 
induced, and, after several recrystallizatioiis, the melting point 
was 157-192' (the material was poorly recrystallizable and the 
melting point did not improve; however, it was chromatograplii- 
d l y  pure). 

Anal. Calcd for C12HI3NO5: C, 57.58; 11, 5.22; N, 5.58. 
Found: C, 57.15; H, 5.16; N, 5.73. 

5-(3-Methyl-5-carboxyphenoxymethyl)-2-oxazolidinone Tri- 
acetyl p-Glucuronide Methyl Ester.--A mixture of 1.5 g of 

(1)  ( 2 .  D. Lunsfurd, R. P. Mays. J. A. Richman, .Jr,, a n d R .  Y. Rlrirpliry. 

(2)  RI. K. Carrol, Jr., W. R .  Luten, and R. IT. Southward. Arch.  Interrl .  
C .  H. Carter ,  Diseases .\'er~'uus System, 23, 

L. JV. 

( 3 )  E. Titus, S. Ulick, and .\. P. Richardson, J .  I'harmarol. Erptl. T l i e m p . .  

./. A m .  Ciiem. Soc., 82, 1166 (1960). 

Pharmacodyn., 190, 280 (1961):  
98 (1962); J. F. Kurtzke and J. Gylfe, Veuroloyy, 12, 343 (1962); 
RIorey and A .  R. Crosby, J .  9 m .  Osteopath. d u s u c . ,  62, 5 1 i  (1963). 

93. 129 (19441. 

~~-(3-niethy1-5-carboxyphenosyniethyl)-2-oxazolidiiic~i1e, 2.4 g of 
methyl bromacetylglucuronate, and 3.0 g of fresh silver oxide 
was stirred in 30 ml of pyridine with cooling iri an ice bath f( ,r  
15 min. The dark solution was filtered through Celite, and tile 
filt>rate was pumped to dryness. The residue 
CHCl, and the wlutioii was extracted with 1 
Iiirarbonate, :tiid firially n-ith water. 1:eniov:il of the ('!11(,'17 
gave 980 mg of dark gum, Rf 0.65 (tlc, betizeiie-nc.ctoiici, 1 : 1 ), 
Florisil chromatography produced 591 mg of :I clear gluis, 
[CYI '~D -30.6' ( c  3, methanol). The material IV:IQ clirc~m:ito- 
graphically homogeneous. 

-4nal. Calul for C2SH?9?jC)14: C, 54.44; Ti, 5.:30: S, 2.5:;. 
Found: C, 54.17; TI, 5.31: N, 2.68. 

3-Aminopropanediol W : I S  synthesized hy the proc,ediire o f  
Bergmann, el aL4 

Isolation of Metabolites. 5-(3-Methyl-5-carboxyphenoxy- 
methyl)-2-oxazolidinone from Dog Urine.--A 14.5-kg, malt,, 
mongrel dog was given a daily oral dose of 5.73 g of metaxalo~lc 
(395 mg/kg) for a 7-clay period. The urine was collected during 
this period and preserved by the addition of KaF to the daily 
dlect ion beaker. A 1.8-1. aliquot of the total collectiou (4.8 1.) 
was boiled mid filtered through Celite t o  remove :t f loccule~t  
precipitate. Saturation of the urine with (NII4),SO4 (about 1 kg'' 
produced a gummy precipitate which was separated hy decarltn- 
tiori of the urine and which was extracted from esce?; (KH4)2S04 
by treatment with warm ellianol. Removal of the ethanol 

raphy with the synthesized material. Their infrared and ultra- 
violet spectr:t were identical. The [Q:*~D of the metabolite wt': 
- 15' ( c  3, mrthanol'). 

JII  order to  ronfirm the ucture of the Inetabulite, ic n-as 
cleaved with 111. Treatment of 400 mg of the urinary acid with 
10 rnl of refluxirig 575; TI1 for 4 hr followed by ether extrn,ctiori 
gave 18% nig of extracted mataerial. This was taken into bi- 
carbonate solution which  as extracted twice with ether to 
remove neutr:tl ninterial. Acidification of the aqueous bicarbo- 
iiate solution and ether extraction gave 65 mg of crude rn -  
hydroxytoluic acid. Recrystallization from niethanol-w-,tter 
gave a pure sample, mp 208.&210". The material did not, 
depress the melting point of authentic m-hydroxytoluic acid and 
the infrared curves were identical. 

Anal. Calcd for  CSHROI: C, 63.15; H, 5.30. Foiirid: C, 
63.48; H, 5.36. 

5-~3-Methvl-5-carbox~ohenox~methvl~-2-oxazolidinone Tri- 
acetyl '@-Glucuronide Methyl Esiers.-A 75-kg male subject 
i J ,  E. P.) ingested orally 12.8 g of metaxalone (85mg/kgper day) 
Iiwr a 2-day period, and the urine (1.93 1.) was collected 
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for 2.5 days. Saturation of a 1-1. aliquot of the urine with 
(NH4)?S04 produced 9.96 g of a gummy precipitate. Contin- 
uous ether extraction of a concentrated aqueous solution of this 
precipitate removed free 5-( 3-methyl-5-carboxyphenoxymethy1)- 
2-oxaxolidinone leaving 5.3 g of unextractable material. The 
unextractable material (1.1 g) was allowed to stand in 30 ml of 
1 : 1 acetic anhydride-pyridine for 45 min. The reagents were 
removed in uacuo, and the crude product was esterified by 
treatment with 40 ml of l.3yo ethereal diazomethane. Thin 
layer chromatography (benzene-acetone, 1 : 1) of this acetylated, 
esterified fract,ion indicated (iodine vapor) a t  least seven com- 
ponents, the major component having Rf 0.65. This material 
was chromatographed on a Florisil column with elution by 
acetone-benzene mixtures. In the series of fractions obtained, 
10% acetonebenzene produced a fraction containing 416 mg 
which was principally Rr 0.65 material. Hydrolysis of a small 
sample of this fraction with 1 'Y HCl produced free 5-(3-methyl- 
5-carboxyphenoxymethyl)-2-oxazolidinone. Rechromatography 
of the fraction gave 280 mg of a clear glass which was chroma- 
tographically homogeneous; [cz.]~~D -42.7" ( c  3, methanol). 
Infrared spectra of the isolated and synthesized materials were 
identical. 

Anal. Calcd for C2SHs9N0,4: C, 54.44; €1, 5.30; N, 2.53. 
Found: 

In order to make an estimation of the quantities of these 
materials that were excreted by humans, the following studies 
were performed. 

A male subject (F. P.) ingested 12.8 g of metaxalone over a 2- 
day period, and his urine was collected for a 2.5-day period giving 
a total volume of 2.5 1. A 100-ml aliquot of this was continuously 
extracted with ether for 24 hr, and the extract was esterified 
with ethereal diazomethane. Chromatography of this fraction 
on Florisil gave 324 mg of material which was eluted with 1 : 1 
aretonebenzene. Rechromatography of this fraction gave 
163 mg of pure ester of the urinary acid. This corresponds to 
2 7 7 ,  of the ingested dose of metaxalone. 

Another 100-ml aliquot of the same urine was brought to 1 
by the addition of HzS04, and refluxed for 1 hr. Formation and 
isolation of the methyl ester of the fraction was achieved just as 
in the preceding experiment. By this procedure, 267 mg of pure 
methyl ester was isolated which corresponds to 447, of the iri- 
gested dose of metaxalone. This value represents both free 
and conjugated acid. 

3-Aminopropanediol.-A 500-ml aliquot of human metaxalone 
urine (F. P.) was brought to 4 N by addition of solid NaOH 
and refluxed for 3 hr, after which time the cooled urine was 
extracted with three 500-ml portions of ether. The pH was 
adjusted to 2 with HzS04, and the ether extraction was repeated. 
The urine was brought to pH 6 and concentrated to dryness, 
and the residual solids were extracted with boiling methanol. 
An aqueous solution of the methanol extract was passed onto a 
small Dowex-50(H+) resin column, which, after a water wash, 
was eluted with 2 N ",OH. This eluate was then passed 
through a Dowex-2lK(OH-) column, and the column effluent 
was concentrated in vacuo to 90 mg of gum. Thin layer chroma- 
tography of this fraction (silica gel, methanol) gave a very polar 
minor spot (Rf 0.1) which was ninhydrin positive and which did 
not appear in control human urine. The mat,erial was treated 
with benzoyl chloride in pyridine and, after removal of the 
reagents, the product was chromatographed on Florisil. Elution 
with 5% acetone-benzene produced 65 mg of pure, crystalline 
N-(2,3-dibenzoyloxypropyl)benzamide, [o(]*~D +3.0° (c 2, 
methanol). Recrystallization from absolute ethanol gave an 
analytical sample, mp 113-119.5', which had an infrared spectrum 
identical with that of an authentic sample.4 The melting point 
of the authentic sample was 113-114.5", mmp 113-116.5'. 
The positive rotation of the metabolic sample may account for 
the melting point difference. 

Anal. (metabolic sample) Calcd for C24H21NOj: C, 71.45; 
H, 5.25; N, 3.47. Found: C, 71.53; H, 5.28; N, 3.73. 

The 65 mg of isolated material accounts for 1.4% of the dose. 
However, i t  is likely that some aminopropanediol was not ex- 
tracted during the methanol extraction of the urine solids. 

Metaxalone and Acidic Metabolite in Feces.-A 2-day feces 
collection was taken from a 13.3-kg, male, mongrel dog following 
a single oral dose of 4.0 g of metaxalone. Vacuum-oven drying 
a t  70" followed by blender treatment gave 36.4 g of dry powder. 
A 10-g portion was extracted with boiling absolute ethanol, 
2 X in H2S04. The filtered extract was neutralized with alkali 
and again filtered to remove Na2S04. The solution was con- 

C, 53.97; H, 5.46; N,  2.68. 

SCHEME I 

I 

1 
CH3 I H 

27% 

+ 
CH, 

0.6% 

17% 

centrated to dryness, and extraction of the solids with 280 ml of 
50% aqueous methanol removed further insoluble material. 
This solution (50 ml) was passed through a small I>owex-50(H+) 
column and the effluent was put onto a column of Dowex-21K- 
(OH-). The effluent from this column was concentrated to a 
residue of 41 mg of a clear gum. Thin layer chromatography 
showed that it consisted of a major substance, which cochroma- 
tograph'sd with t,he administered drug, metaxalone. The spot 
was located by the hypochlorite-starch iodide reagent, 

The :Dowex-2lK(OH-) column above was eluted with 2 S 
acetic acid to give after concentration, 49 mg. A major spot 
in this fraction cochromatographed (tlc, benzene-methanol- 
formic acid, 25: 8: 2)  with 5-(3-methy1-5-carbosyphenoxymethyl)- 
2-oxazol.idinone, the urinary metabolite. The spot was located 
by the nypochlorite-starch iodide method. 

Based on these isolated fractions, the amount of metaxalone 
and its acidic metabolite in feces amounted to approximately 
15-30%, of the administered dose. 

Discussion 
The procedure described above for the isolation of 

3-aminopropanediol would result in opening of the 
oxazoltdinone ring if the latter were present in the 
urine, since alkali readily hydrolyzes oxazolidinone 
compounds to the amino alcohols.' That the un- 
changed oxazolidinone was the compound present in 
urine was shown by paper chromatography. Paper 
chromatography (butanol-acetic acid-H20, 50 : 11 : 2 5 )  
of an amine extract of urine that had not been hy- 
drolyzed did not show a spot corresponding to amino- 
propanediol; after alkaline hydrolysis this spot ap- 
peared. These results might indicate that a conju- 
gated compound was present, but following acidic 
hydro'ysis to which the ring is stable, no such spot mas 
found. The stability of the oxazolidinone ring to 
metabolism was further confirmed by results obtained 
by HufJ5 in which he showed that only traces of 14C02 
were obtained from rats receiving meta~alone-'~C 
labeled on the carbonyl carbon. 

Since the oxazolidinone ring was found, it was ap- 
parent that the other product of the cleavage of the 
ether linkage should also be present. This could have 
been either S+dimethylphenol or 3-methyl-5-carboxy- 

( 5 )  E. G. Huf, personal communication. 




