New Compounds: Structural Analogs Related to
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Abstract[] The synthesis and spectral data of a series of trimethoxy-
pheny! derivatives related to asarone and mescaline are reported.

Keyphrases [] Asarone, mescaline trimethoxypheny! derivatives—
synthesis {1 Mescaline, asarone trimethoxyphenyl derivatives—
synthesis[[] TLC—identification [] UV spectrophotometry—struc-
ture, analysis [] IR spectrophotometry—structure, analysis []
NMR spectrophotometry —structure, analysis

Various types of biological activity have been reported
for trimethoxyphenyl derivatives. Initially, knowledge
regarding the pharmacological activity in trimethoxy-
benzene derivatives came with the isolation and deter-
mination of the chemical structure of mescaline, a potent
hallucinogenic agent. Dandiya and Menon (1-3) demon-
strated the promising tranquillizing properties of asa-
rone, an active principle isolated from Acorus calamus
by Baxter er al. (4, 5). Although asarone (2,4,5-

trimethoxy-1-propenyl benzene) and mescaline (3,4,5-
trimethoxy-3-phenethylamine) exhibit a structural re-
semblance, they manifest more or less opposite pharma-
cological actions. This led the authors to synthesize a
series of compounds in an attempt to establish the
structural characteristics that influence the pharmaco-
logical activity toward one type or the other. The syn-
thesis and spectral data for one series of compounds are
reported. The results of pharmacological evaluation and
the associated structure-activity relationships will be
communicated subsequently.

EXPERIMENTAL

Synthesis—The carbonyl compound (! mole) was added to
ethylmagnesium bromide (1.6 moles) in tetrahydrofuran (THF) ina
flask fitted with a reflux condenser and stirring arrangement. The
addition products formed were isolated and purified by standard
procedures. The physical and spectral data for six compounds are
presented in Tables I and 1L
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Table I--Trimethoxyphenyl Derivatives X
Yield, Anal., %
No. R X A B.p. mm. Formula Calcd. Found
1 3,4,5-Trimethoxy H 60 120-124° 5 CioHisOs C, 63.71 H, 7.96 C, 63.72 H, 8.25
2 2,4,5-Trimethoxy H 64 — a Ci:Hi504 C, 63.71 H, 7.96 C, 63.67 H, 8.22
3 2,4,6-Trimethoxy H 60 118-120° 5 Ci:H;504 C, 63.71 H, 7.96 C, 64.13 H, 7.87
4 2,4,5-Trimethoxy Phenyl 40 s b CisHz04 C, 71.52 H, 7.25 C, 71.20 H, 7.23
5 3,4,5-Trimethoxy Methyl 35 118-120° S C,3Hy0s C, 65.00 H, 8.33 C, 64.68 H, 8.39
6 2,4,6-Trimethoxy Phenyl 36 — ¢ CisH» 0y C, 71.52 H, 7.25 C, 71.38 H, 7.34

« M.p. 70-72°. & M.p. 85-87°. « M.p. 84-86°, Recrystallizations from benzene—petroleum ether, 60-80.

Table [I—TLC and Spectral Data of the Compounds of Table [

IR
Van Urk’s UV Absorbance | Aromatic
Color Response Maxima, mu —C—OH C=C NMR Chemical Shifts,
No. Mo pe (emax.) | (Micron) &
1 Yellow Violet 265 (7900) 2.75 6.3 a-0.83(3H,t); b-1.68(2H,m); c-4.40(H,t);
(0.82) (0.76) d and e-3.73(10H,s); f-6. 52(2H,s)
2 Yellow Gr. Black 290 (7340) 2.80 6.3 a-0.92(3H,t); b-1.70(2H,m); c-4.82(H,t); d-2.95(H,s);
(0.72) (0.76) e-3.82(9H,um); {-6. 52(H,s); f~6.95(H,s)
3 Yellow Br. Red 270 (7190) 2.75 6.2 a-0.88(3H,1); b-1.78(2H,m); c-4.88(H,t); d and e-
(0.65) (0.70) 3.70(10H,s); f-6.12(2H,s)
4 Orange Gr. Black 290 (10,408) 2.80 6.3 a-0.90(3H,t); b-2.15(2H,q); ¢-7.25(5H,s); d-4.42(H,s);
Ye(léo;vs) (0.76) e-3.41(3H,s); e-3.85(6H,s); {-6.50(H,s); £-7.05(H,s)
5 Yellow Br. Red 255 (8000) 2.75 6.2 a-0.80(3H,t); b-1.70(2H,q); c-1.50(3H,s); d-3.05(H,s);
(0.70) (0.82) ¢-3.80(9H,s); f-6. 70(2H,s)
6 Yellow Br. Red 250 (10,470) 2.75 6.3 a-0.98(3H,t); b-2.60(2H,q); c-7.28(5H,s); d and e-
(0.70) (0.76) 3.70(10H, um); f-6.18(2H,s)

@ The values in the parentheses represent the Ry values using n-butanol-acetic acid-water (12:5:5); SM = starting material; P = product. s, singlet;
t, triplet; g, quartet; m, multiplet; um, unresolvable multipiet.

H
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a= —(l:~CH3, b = C—le-C, c = —-(’:—C, d = —OH, ¢ = —OCH;, f = Aromatic.

X = H, CH;, CeHs

1042 (] Journal of Pharmaceutical Sciences



Thin-Layer Chromatography—Thin-layer plates (5 X 20 c¢cm.)
made of silica gel G were used. Van Urk’s reagent (6) was used as a
spray reagent to differentiate the starting material and product by a
varied color response.

Spectra—UYV spectra were obtained on a Beckman DK 2 spec-
trophotometer (1-cm. cell) in methylene chloride as solvent. IR
spectra were determined on a Beckman IR 8 spectrophotometer in
potassium bromide pellets and methylene chloride liquid films.
NMR spectra were determined on a Varian 60 MC spectropho-
tometer using deuterochloroform asthe solvent and tetramethylsilane
as the internal standard.
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New Compounds: Demethylated Methocarbamol

C. M. DARLING* and E. K. ROSE

Abstract (] Two isomeric monocarbamates of 3-(o-benzyloxyphen-
oxy)-1,2-dihydroxypropane  and  3-(o-hydroxyphenoxy)-1,2-di-
hydroxypropane were synthesized. The structural assignments are
supported by spectral data.

Keyphrases [] Demethylated methocarbamol derivatives—syn-
thesis, structure determination [] Methocarbamol metabolites—
synthesis, structure determination [J] NMR spectroscopy—struc-
ture, identification

Baizer er al. (1) have presented rigorous proof of
the structure of some isomeric monocarbamates of 1,2-
dihydroxy-3-aryloxypropanes by independent un-
equivocal synthesis. In a later paper, Swidinsky et al.
(2) reported the preparation of two isomeric mono-
carbamates of 3-(o-hydroxyphenoxy)-1,2-dihydroxy-
propane, Compounds III and 1V, by catalytic debenzyla-
tion of Compounds I and II. However, their tenta-
tive structural assignments differ from those reported
here.

This work was prompted by a need for one of the
metabolites (Compound III) of methocarbamol.? It
is shown that the isomeric monocarbamates can be
identified by spectral data. The results of a single run
indicate that the major product of the reaction of
ammonia with the cyclic carbonate, 4-(o-benzyloxy-
phenoxymethyl)-1,3-dioxolone-2, is a primary car-
bamate (Compound I) and the minor product is a
secondary carbamate (Compound II). The isomeric
compounds and their melting-point values are shown in
Table 1.

The NMR spectra of the isomeric pairs (I, II and
III, IV) taken in dimethyl sulfoxide-d; exhibit signifi-
cant and distinguishing differences. Compound II
clearly must have the secondary carbamate structure

1 Methocarbamol is marketed as Robaxin by A. H. Robins Co., Inc.,
Richmond, Va.

as shown by the splitting of the primary hydroxyl
proton into a triplet (8 4.90; J = 5.5 cps.)? by the ad-
jacent methylene group, rather than a doublet as ex-
pected for a secondary hydroxyl proton. In addition,
the methylene protons, CH,OH, adjacent to the hy-
droxyl group are coupled by approximately the same
coupling constant (5.5 cps.) to the OH proton and the
adjacent methine hydrogen, giving rise to a triplet
(5 3.67) which collapses to a doublet on deuteration.

The isomeric Compound I in dimethyl sulfoxide-
d¢ shows only a single unsplit hydroxyl peak? with all
five aliphatic hydrogens appearing under a broad dis-
torted doublet centered at & 4.1. Acetylation of the
hydroxyl group, however, shifts the secondary methine
absorption approximately 1.3 p.p.m. down-field,*
supporting the primary carbamate structure for Com-
pound L.

The NMR structural assignments are supported by
the fact that the comparable features of the spectra of
I and II are nearly identical to those of the related
analogs of known structure (1), 3-(o-methoxyphenoxy)-
2-hydroxy-1l-propyl carbamate and 3-(o-methoxy-
phenoxy)-1-hydroxy-2-propyl carbamate, respectively.

EXPERIMENTAL?®

The method of Swidinsky ef al. (2) was used for the preparation
of 4-(o-benzyloxyphenoxymethyl)-1,3-dioxolone-2.

3-(0-Benzyloxyphenoxy)-2-hydroxy-1-propyl Carbamate (I)—
While maintaining a reaction temperature below 40°, a suspension
of 4-(o-benzyloxyphenoxymethyl)-1,3-dioxolone-2 (74 g., 0.25 mole)
in isopropyl alcohol (800 ml.) was saturated with ammonia. The
mixture was allowed to stand at ambient temperatures for 24 hr.

2 The OH absorption is superimposed on the methine multiplet but
is clearly distinguishable and easily removed by deuteration.

3 Evidently the exchange rate is too great in this case for splitting to be
seen.

4 This comparison was made using CDClIs as the solvent for both the
acetylated and nonacetylated samples.

5 Melting points are corrected. Elemental analyses were performed by
the Analytical Department, Research Laboratories, A. H. Robins Co.,
Inc., Richmond, Va.
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