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Organic Hydroxylamine Derivatives. XIL*
Structural Analogues of y-Aminobutyric Acid (GABA) of
the Isoxazole Enol-betaine Type. Synthesis of Some

3-Hydroxy-5-(1-aminoalkyl)isoxazole Zwitterions

POVL KROGSGAARD-LARSEN and SOREN BROGGER CHRISTENSEN

The Royal Danish School of Pharmacy, Chemical Laboratory C, DK-2100 Copenhagen @, Denmark

The syntheses of three 3-hydroxy-5-(1-amino-
alkyl)isoxazole zwitterions (VIIIa—c), which
are conformationally restricted analogues of
y-aminobutyric acid (GABA), are described.
The syntheses are based on 3-methoxy-5-
isoxazolecarboxylic acid (I), which is trans-
formed into the final products (VIIIa—c) via
the ketones and oximes (IVa—c¢) and (Va—c¢),
respectively. The pK, values of (VIIIa—c)
have been determined.

Muscimol (8-hydroxy-5-aminomethylisoxazole
zwitterion), which is a conformationally res-
tricted analogue of the inhibitory synaptic
transmitter y-aminobutyric acid (GABA).2
is a valuable model compound in the investiga-
tions of structure-activity correlations for
GABA. agonists.?~® The present paper describes
the synthesis of three 3-hydroxy-5-(1-amino-
alkyl)isoxazole zwitterions (VIIIa—c), which
are structurally related to muscimol. The aim
of this work is to make available some struc-
turally closely related GABA analogues in
which the geometry of the preferred conforma-
tions is systematically changed. The increasing
size of the alkyl groups of the compounds
through the series (VIIIa—c) may increase
the energy barriers separating the accessible
conformations of the respective molecules.
Biological investigations of the racemates
(VIIIa—c¢) are in progress. When the results
of these investigations are available, efforts will
be made to obtain the optical isomers of perti-
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nent compounds of the series (VIIIa—c) for an
investigation of the stereospecificity of the
GABA receptor(s).

The acid chloride (II) is a key compound in
the syntheses of the products (VIIIa—c). An
unpurified product of (II) has previously been
prepared in an apparently rather low yield as
an intermediate in a synthesis of muscimol.’?
Reaction of the carboxylic acid (I) with a
dimethylformamide-thionyl chloride reagent,
however, gave (II) in good yields and in a pure
state. Attempts to synthesize the methyl ketone
(IVa) by reaction of the acid chloride (II) with
lithium dimethylcuprate according to the
method of Posner and Whitten ® gave (IVa) in
rather low yields. Reaction of (II) with diethyl
ethoxymagnesiummalonate gives compound
(III), which is converted into (IVa). The ketones
(IVb, ¢) are synthesized via the appropriately
substituted bistetrahydropyranyl malonates,
using a method analogous to that described by
Bowman and Fordham.® The oximes (Va-—c),
prepared by a conventional method, are reduced
by aluminium amalgam to give the correspond-
ing primary amines (VIa—c) as described by
Bowden et al. for an analogous reaction.’
Cleavage of (VIa) with hydrogen bromide in
glacial acetic acid gives the hydrobromide
(VII), which is subsequently converted into the
enol-betaine (VIIIa) using a strongly basic ion
exchange resin. Likewise the amines (VIb, c)
are transformed into the final products
(VIIIb, ¢), respectively, without isolation of
the intermediately formed hydrobromides.
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Scheme 1.

The structure determinations of (II)—
(IVa—c), (VIa—c), (VII), and (VIIIa—c) are
based on IR, UV, and *H NMR spectroscopy
and supported by elemental analyses. The IR
and 'H NMR spectroscopic data originating
in the 3-methoxy- and 3-hydroxyisoxazole moi-
eties of (II)-—(IVa—c), (VIa—c), and (VII),
are in accordance with the general findings
described by Jacquier et al.'® The UV spectra

R-CH,
¢ ZJCH[)(N
NH® O
Vila-c

of the compounds (IT) — (IVa—c) are consistent
with the presence of carbonyl groups in con-
jugation with the isoxazole nucleus. As revealed
by IR, UV, and *H NMR spectroscopy com-
pound (III) is largely in the enol form. The
oximes (Va—c) are shown by *H NMR spec-
troscopy to consist of mixtures of the Z- and
FE-forms. Separation of the oximes (Va—c) in
the isomeric forms and the determination of

Table 1. Some IR and UV data of the compounds (II)— (IVa—e¢), (VIa—ec), (VII), and (VIIIa—ec) and

the pK, values of (VIIIa—c).

IR data UV data ¢ pPK,
(cm™?) Apax(nm) ex 103

I1%* 3145(m),1760(s),1605(s),1515(s) 242 9.5

III¢ 3145(m),1760-- 1700(s, several 245, 286 7.3, 6.8
bands),1605(m),1515(s)

IVac© 3140(m),1700(s),1600(m),1510(s) 238 9.0

IVb ¢ 3125(m),1700(s),1600(s),1510(s) 237 8.8

IVe© 3140(m),1700(s),1600(s),1510(s) 238 8.9

VIa ¢ 3450— 3200(m),3145(m),1605(s),1520(s) 211 6.8

VIb ¢ 3450— 3200(m),3150(m),1610(s),1515(s) 211 6.6

Ve *© 3600— 3200(m),3146(w),1605(s),1520(s) 213 6.1

VIL¢ 3600— 2400(s),1625(s),1510(s) 212 6.1

VIIIa ¢ 3145(m),3100— 2000(s),2210(m), 211 6.0 4.69+0.04
1620(s),1520— 1460(s, several bands) 8.45+0.01

VIIIb 4 3200— 2000(s),2200(m),1630(s), 211 6.6 4.65+0.03
1520— 1440(s, several bands) 8.42+ 0.05

VIIIc 4 3300— 2000(s),2200(m),1640(s), 212 6.6 4.69+0.03
1540— 1460(s, several bands) 8.4940.04

4 Unless otherwise stated the UV spectra were recorded in 99.9 9, ethanol solutions. b The pK, values
were determined by titration in aqueous solutions at 17 °C. ¢ The IR spectra were recorded using the film
technique. ¢ The IR spectra were recorded in the solid state (KBr). ¢ The UV spectrum was recorded in

cyclohexane solution.
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their configuration have been performed and
will be published in the near future. The spec-
troscopic properties of the zwitterions (VIIIa—
c) are in accordance with those published
for muscimol,)® 3-hydroxy-5-(2-aminoethyl)-
isoxazole zwitterion,’»* and 3-hydroxy-5-(3-
aminopropyl)isoxazole zwitterion,'* the struc-
tures of which have been established by X-ray
diffraction analyses.»%13 The pK, values of
muscimol (4.78 and 8.43)!* and those deter-
mined for the enol-betaines (VIIIa—c) (cf.
Table 1) are almost alike. This is an important
fact since the compounds (VIIIa—c) together
with muscimol are model compounds in the
conformation-biological activity investiga-
tions.

Some spectroscopic data of the compounds
(II-IVa—c), (VIa—c), (VII), and (VIIIa—c),
which are all new, and the pK, values of
(VIIIa—c) are listed in Table 1.

EXPERIMENTAL

Unless otherwise stated the determination
of melting points, the recording of IR, UV, and
1H NMR spectra, and the performance of
microanalyses were accomplished as described
in a previous paper.* pH Values were measured
on a Radiometer pH meter 26. Thin layer and
column chromatographic procedures were ac-
complished using silica gel GFy,, plates (Merck)
and silica gel, 0.05—0.20 mm (Nferck), respec-
tively. The pK, values were determined ac-
cording to the method of Albert and Serjeant *®
as described in a previous paper.!?

3-Methoxy-5-chloroformylisoxazole (I1I). To
a mixture of 14.3 g (100 mmol) of 3-methoxy-5-
isoxazolecarboxylic acid (I)* and thionyl
chloride (160 ml) was added 5.1 g (70 mmol) of
dimethylformamide. After reflux for 56 min the
excess of thionyl chloride was removed n vacuo
and the residue was extracted with six 30 ml
portions of ether. The combined ether phases
were concentrated in vacuo and the residue
was distilled to give 11.1 g (69 %) of (II) as
a pale yellow oil, b.p. 80—85 °C/14 mmHg.
(Found: C 37.15; H 2.60; Cl 22.13; N 8.68.
Calc. for C;H,CINO,: C 37.18; H 2.50; Cl 21.95;
N 8.67). 'H NMR data (CCl,): 6 6.73 (s, 1 H,
C=CH-C); 4.03 (s, 3 H, O—-CH,).

Ethyl  2-ethoxycarbonyl-3-oxo-3-(3-methoxy-
1sozxazol-5-yl )propancate (I1II). To a solution
of 5.28 g (33 mmol) of diethyl malonate, 2.4 g
(60 mmol) of ethanol and 150 ul of tetra-
chloromethane in ether (30 ml) was added
0.84 g (35 mmol) of magnesium. The mixture
was refluxed for 2 h and filtered, and to the
refluxing filtrate was added slowly and with
stirring a solution of 4.83 g (30 mmol) of (II)
in ether (20 ml). Reflux was continued for

further 30 min, and after cooling to room tem-
perature 60 ml of sulfuric acid (2 M) were added
and the ether phase was isolated, dried, and
concentrated in vacuo to give 7.8 g (91 %) of
(III) as a yellow oil. An analytical sample was
distilled at 0.01 mmHg to give (III) as a very
viscous oil. (Found: C 50.32; H 5.32; N 5.19.
Cale. for C,,H,;,NO,: C 50.52; H 5.30; N 4.91).
tH NMR data (CClL): 6 12.7—12.3 (broad s,
0.4 H, enol-OH); 6.50 and 6.29 {two 8, 0.4 H
and 0.6 H, respectively, C=CH-C); 4.94
(8, 0.3 H, CH-C=0); 4.5—4.0 (m, 4 H, 2x
CH;—CH,—-0); 3.96 and 3.93 (two s, total 3 H,
CH,—0); 1.5—1.1 (m, 6 H, 2 x CH;—CH,).
3-Methoxy-5-acetylisoxazole (IVa). A mixture
of 7.8 g (27 mmol) of (III), glacial acetic acid
(15 ml), concentrated sulfuric acid (2 ml), and
water (10 ml) was refluxed for 3 h. After cooling
to room temperature and after addition of water
(60 ml) the solution was adjusted to pH 6 by
addition of an aqueous solution of potassium
hydroxide (10 M) and extracted with three 50 ml
portions of ether. The combined ether extracts
were dried, and evaporated in vacuo. Distillation
of the residue afforded 3.0 g (78 %) of compound
(IVa) as a colourless oil, b.p. 92—98 °C/
15 mmHg. (Found: C 50.95; H 5.11; N 9.92,
Cale. for C,H,NO,: C 51.06; H 5.00; N 9.93).
1H NMR data (CCL,): 6 6.34 (s, 1 H,C=CH —C);
3.95 (s, 3 H, 0—CH,); 2.47 (s, 3 H, CO—CH,).
3-Methoxy-5- (1-hydroxzyiminoethyl )isoxazole
(Va). A solution of 5.0 g (35 mmol) of (IVa),
5.3 g (39 mmol) of sodium acetate trihydrate,
and 2.7 g (39 mmol) of hydroxylammonium
chloride in aqueous ethanol (35 ml; 50 %) was
refluxed for 30 min. Evaporation of the solu-
tion to ca. 15 ml followed by filtration afforded
5.0 g (90 %) of a colourless crystalline product.
An analytical sample was recrystallized (water)
to give (Va) as colourless crystals. The product
was by thin layer chromatography shown to
consist of two compounds with Rp=0.38 and
R;=0.33 (eluent: methylene chloride). (Found:
C'45.95; H 5.19; N 18.02. Calec. for C;HN,;O,:
C 46.15; H 5.16; N 17.94). *H NMR data of
(Va) [CDCl,-DMSO-d, (6:1)], which are con-
sistent with a mixture (ca. 1:4) of the isomeric
oximes: 6 11.37 (s, 1 H, N—OH); 6.73 and 6.04
(two s, 0.2 H and 0.8 H, respectively, C=CH —
C); 2.91 (two coincident s, 3 H, O —CHy); 2.10
(two coincident s, 3 H, C—CH,).
3-Methoxy-5-(1-aminoethyl )isoxazole (Vla).
To a solution of 5.0 g (32 mmol) of (Va) in
aqueous methanol (150 ml; 50 %) aluminium
amalgam was added. [The latter was prepared
by treatment of 10.5 g (388 mmol) of aluminium
strips with an aqueous mercuric chloride solu-
tion (300 ml; 5 9) for 30 s followed by washing
with ethanol]. After stirring for 90 min at room
temperature the mixture was filtered and con-
centrated in wacuo to give a colourless oil,
which was distilled to give 3.1 g (67 %) of
(VIa) as a colourless oil, b.p. 106—110 °C/16
mmHg. (Found: C 50.75; H 7.19; N 19.88. Calc.
for C,H,N,0; C 50.69; H 7.09; N 19.71).
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1H NMR data (CClL,): 6 5.58 (s, 1 H,C=CH —C);
4.1 — 3.7 (partly overlapped q, CHy— CH —NH,),
and 3.75 (s, CH;—O) total 4 H; 1.52 (s, 2 H,
NH,); 1.35 {d(J =6 cps), 3 H, CH,— CH).

3-Hydroxy-5-(1-aminoethyl Jisoxazole  hydro-
bromide (VII). A solution of 1.47 g (10.3 mmol)
of (VIa) in glacial acetic acid (10 ml) containing
43 9%, of hydrogen bromide was heated to
reflux for a total of 20 min. After reflux for
10 min an additional 10 ml of glacial acetic
acid containing hydrogen bromide was added.
After cooling to 25 °C the solution was evapo-
rated to dryness in vacuo. The residue was dis-
solved in methanol (15 ml) and concentrated
in vacuo to give an oil, which slowly crystallized.
The product was recrystallized (ether —propan-
2.0l) to give 1.57 g (72 9) of (VII) as slightly
coloured crystals, m.p. 150 °C (decomp.).
(Found: C 28.66; H 4.59; Br 38.15; N 13.47.
Cale. for C;HBrN,0,: C 28.73; H 4.34; Br 38.23;
N 13.40). *H NMR data (DMSO-d,): § 9.0—
8.2 (broadened s, 4 H, OH and NH,;t); 6.17
(s, 1 H, C=CH-C); 4.564 [q (J="7 cps), 1 H,
CH,—CH —NH,*]; 1.51 [d (/=17 cps), 3 H,
CH,-CH].

3-Hydroxy-5-(1-aminoethyl )isoxazole 2wit-
terion (VIIIa). A solution of 756 mg (36.0
mmol) of (VII) in water (10 ml) was passed
through a column containing an ion exchange
resin [Amberlite IRA 400, (OH), 110 ml] using
acetic acid (1 M) as an eluent. Recrystallization
of the crude product (water-ethanol) gave
290 mg (63 9%) of (VIIIa) as colourless crystals,
m.p. 213—-215 °C (decomp.). (Found: C 46.70;
H 6.26; N 21.67. Cale. for CCHN,O,: C 46.87;
H 6.29; N 21.87). 'H NMR data [D;0 (sodium
3-(trimethylsilyl)propanesulfonate was used as
an internal standard)]: é 5.75 (s, 1 H, C=CH —
C); 4.76 (s, 4 H, DOH); 4.48 [q (/=17 cps), 1 H,
CH,~CH~-NH,*]; 1.59 [d (/=T cps), 3 H,
CH,;-CH].

3-Methoxy-5-propionylisoxazole (IVb). To a
stirred solution of 18.9 g (225 mmol) of 3,4-
dihydro-2H-pyrane and 75 ul for concentrated
sulfuric acid in benzene (75 ml) 8.85 g (75 mmol)
of methylmalonic acid was added in portions
with cooling to <30 °C. After stirring for 30
min potassium hydroxide (6.0 g) was added
and stirring was continued for 30 min. The solu-
tion was decanted from inorganic material
and concentrated to 30 ml in vacuo (bath tem-
perature < 30 °C). This solution was dropwise
added to a stirred suspension of sodium hydride
(ca. 756 mmol, prepared from 3.6 g of a 50 %
dispersion of sodium hydride in oil) in benzene
(75 ml) with cooling to <30 °C. To the clear
solution 10.9 g (67.5 mmol) of compound (II)
dissolved in benzene (40 ml) was slowly added.
After stirring for 2 h acetic acid (7.5 ml) was
added and the solution was refluxed for 45 min.
Upon addition of ether (150 ml) the mixture
was extracted with water (200 ml). The organic
phase was dried and concentrated in vacuo to
give 30 g of a yellow oil, which was subjected
to column chromatography (silica gel: 570 g;
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eluent: methylene chloride). Sublimation of the
product at 0.2 mmHg (bath temperature 50 °C)
yielded 6.4 g (61 %) of (IVb) as pale yellow
crystals. An analytical sample was recrystallized
(ethanol-water) to give (IVb) as colourless
crystals, m.p. 64.5—65.5 °C. (Found: C 54.30;
H 5.91; N 9.05. Cale. for C,HNO,: C 54.19;
H 5.85; N 9.03). *H NMR data (CCl,): 5 6.30
(s, 1 H, C=CH-C); 3.91 (s, 3 H, CH;—0);
2.85 [q (J=T7 cps), 2 H, CH,—~CH,—CO]J;
1.17 [t (J=17 cps), 3 H, CH;—CH,].
3-Methoxy-5-(1-hydroxyiminopropyl )isoxazole
(Vb). (Vb) was synthesized as described above
for (Va) using 4.65 g (30 mmol) of (IVb), 4.5 g
(33 mmol) of sodium acetate trihydrate, and
2.41 g (33 mmol) of hydroxylammonium chloride
as starting materials. (Vb) (5.2 g; 97 %) was
isolated as colourless crystals. An analytical
sample was recrystallized (water-ethanol) to
give (Vb) as colourless crystals. The produet
was by thin layer chromatography shown to
consist of two compounds with Rp=0.47 and
Rp=0.33 [eluent: methylene chloride-ethyl
acetate (9:1)]. (Found: C 49.65; H 6.02; N 16.57.
Cale. for C,H,,N;0,: C 49.40; H 5.92; N 16.46).
1H NMR data of (Vb) (CDCl,) which are con-
gistent with a mixture (ca. 1:2) of the isomeric
oximes: § 9.2—8.8 (broad s, 1 H, N—-OH);
6.77 and 6.05 (two s, 0.3 H and 0.6 H, respec-
tively, C=CH—-C); 3.96 (two coincident s,
3 H, CH,~0); 2.9—2.4 (m, 2 H, CH,—CH,—
C); 1.4—0.9 (m, 3 H, CH,—CH,).
3-Methoxy-5-(1-aminopropyl )isoxazole (VIb).
(VIb) was synthesized as described above for
(VIa) using 3.6 g (21 mmol) of compound (Vb)
and aluminium amalgam prepared from 6.86 g
(254 mmol) of aluminium. The filtered reaction
mixture was concentrated ¢n vacuo to ca. 10 ml.
Upon addition of concentrated hydrochloric
acid (3 ml) the mixture was extracted with
ether (10 ml). Upon addition of an aqueous
solution of potassium hydroxide (3 ml; 10 M)
the aqueous phase was extracted with two 5 ml
portions of ether, which were combined, dried,
and concentrated in vacuo. The residue was
distilled to give 1.85 g (56 %) of compound
(VIb) as a colourless oil, b.p. 120—124 °C/17
mmHg. (Found: C 54.10; H 7.91; N 17.89. Calec.
for C,H,;N,0,: C 53.83; H 7.74; N 17.94).
H NMR data (CCl,): ¢ 5.53 (s, 1 H, C=CH —
C); 4.0—3.5 (partially overlapped t, CH,—
CH-NH,), 3.83 (s, CH;—O0), total 4 H; 1.9—
1.3 (m, 2 H, CH,—CH,—CH); 1.36 (s, 2 H,
NH,); 0.90 (t, 3 H, CH,—CH,).
3-Hydroxy-5-(1-aminopropyl )isoxazole  zwit-
terion (VIIIb). A solution of 416 mg (2.64
mmol) of compound (VIb) in glacial acetic acid
(6 ml) containing 43 9% hydrogen bromide was
refluxed for a total of 10 min. After reflux for 6
min an additional amount of 6 ml of glacial
acetic acid containing hydrogen bromide was
added. The solution was concentrated in vacuo
to give an oily residue, which was dissolved in
water (10 ml). The solution was treated with
activated charcoal and passed through a
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column containing ion exchange resin
[Amberlite IRA 400, (OH), 14 ml) using acetic
acid (1 M) as an eluent. The fractions contain-
ing (VIIIb) were treated with activated charcoal
and concentrated in vacuo to give 478 mg of an
oily product. Crystallization from ethanol-
methanol (1:1) afforded 96 mg (26 9,) of (VIIIb)
as colourless crystals, m.p. 167-168 °C (de-
comp.). (Found: C 50.60; H 7.17; N 19.66. Calc.
for C;H,\N;O,: C 50.69; H 7.09; N 19.71).
1H NMR data [D,0 (sodium 3-(trimethyl-
silyl)propanesulfonate was used as an internal
standard)]: 6 5.77 (s, 1 H, C=CH—C); 4.77
(s, 3 H, DOH); 4.30 [t (J=8 cps), 1 H, CH,~
CH-NH,;*]; 2.1—-1.7 (m, 2 H, CH;—-CH,—
CH); 0.95 (t, 3 H, CH,—CH,).

3-Methoxy-5-butyrylisoxazole (IVec). (IVc)
was synthesized as described above for com-
pound (IVb). As starting materials were used
6.6 g (50 mmol) of ethylmalonic acid, 12.6 g
(150 mmol) of 3,4-dihydro-2H-pyrane, sodium
hydride (ca. 50 mmol), and 7.3 g (45 mmol) of
compound (II). The resulting mixture was
subjected to column chromatography (silica
gel: 400 g; eluent: methylene chloride to which
increasing amounts of ethyl acetate were added).
Distillation of the product gave 4.75 g (63 %)
of (IVe) as a slightly coloured oil, b.p. 132—
137 °C/8 mmHg. (Found: C 56.95; H 6.67;
N 8.25. Cale. for C;H,,NO,: C 56.79; H 6.55;
N 8.28). 'H NMR data (CCL): 6 6.43 (s, 1 H,
C=CH-C); 4.03 (s, 3 H, CH,—O0); 2.88 (t,
2 H, CH,-CH,—-CO); 2.1-1.4 (m, 2 H, CH;—
CH,—CH,); 1.02 (t, 3 H, CH;—CH,).

3-Methoxy-5-(1-hydroxyiminobutyl )isoxazole
(Ve). (Ve) was synthesized as described above
for (Va) using 1.54 g (22 mmol) of hydroxyl-
ammontum chloride, 3.00 g (22 mmol) of sodium
acetate trihydrate, and 3.38 g (20 mmol) of
compound (IVe) as starting materials. (Ve)
(3.5 g; 95 %) was isolated as colourless crystals.
The product was by thin layer chromatography
shown to consist of two compounds with
Rp=0.65 and Rp=0.55 [eluent: methylene
chloride-ethyl acetate (4:1)]. *H NMR data of
(Ve) (CDCl,), which are consistent with a mix-
ture (ca. 4:7) of the isomeric oximes: § 9.3 —
8.6 (broad s, 1 H, N—OH); 6.80 and 6.06
(two 8, 0.4 H and 0.7 H, respectively, C=CH —
C); 3.97 (two coincident 8, 3 H, CH;—O); 2.8 —
2.4 (m, 2 H, CH,—-CH,—C); 1.9—-1.2 (m, 2 H,
CH,—-CH,—CH,); 0.98 (t, 3 H, CH;—CH,).

3-Methoxy-5-(1-aminobutyl )isoxazole (VIc).
(VIe) was synthesized as described above for
compound (VIb). As starting materials were
used 2.7 g (15 mmol) of (Ve), and aluminium
amalgam from 4.75 g (176 mmol) of aluminium.
(VIc) (1.6 g; 64 9,) was obtained as a colourless
oil, b.p. 87—89°C/0.5 mmHg. (Found: C 56.70;
H 8.25; N 16.62. Cale. for C;H,,N,0,: C 56.45;
H 8.29; N 16.46). * H NMR data (CCl,): § 5.58
(s, 1 H, C=CH-C); 3.9—3.6 (partially over-
lapped t, CH,—~CH —NH,), 3.86 (s, CH;—O0),
total 4 H; 1.9—0.7 (m, 7 H,CH;—~CH,—CH,—
CH); 1.40 (s, 2 H, NH,).

3-Hydroxy-5- (1-aminobutyl )isoxazole 2wit-
terion (VIIIc). (VIIIc) was synthesized as
described above for compound (VIIIb) using
1.02 g (6.0 mmol) of (VIe). Crystallization from
methanol gave 262 mg (28 %) of (VIIIc) as
colourless crystals, m.p. 172.5—173°C (de-
comp.). (Found: C 53.90; H 7.65; N 18.04. Calec.
for C,H,;N,0,: C 53.83; H 7.74; N 17.94).
H NMR data [D,0 (sodium 3-(trimethylsilyl)-
propanesulfonate was used as an internal
standard)]: é 5.75 (s, 1 H, C=CH-C); 4.75
(s, 6 H, DOH); 4.35 (t, 1 H, CH,—CH—
NH,;*); 2.1-1.6 (m, 2 H, CH,—CH,—CH);
1.6—1.1 (m, 2 H, CH;—CH,—CH,); 1.1-0.7
(m, 3 H, CH;—CH,).

Acknowledgement. This work was supported
by the Danish Medical Research Council. The
authors express their gratitude to the staff of
Chemical Laboratory C, The Royal Danish
School of Pharmacy, for valuable discussions
and comments on the manuscript.

REFERENCES

1. Johnston, G. A. R., Curtis, D. R., de Groat,
W. D. and Duggan, A. W. Biochem.
Pharmacol. 17 (1968) 2488.

. Johnston, G. A. R. Psychopharmacologia 22
(1971) 230.

. Kier, L. B. and Truitt, E. B. Experientia 26
(1970) 988.

. Brehm, L., Hjeds, H. and Krogsgaard-Lar-
sen, P. Acta Chem. Scand. 26 (1972) 1298.

. Brehm, L. Acta Chem. Scand. To be pub-
lished.

. Warner, D., Player, R. B. and Steward, E.
G. Proc. First European Crystallographic
Meeting, Bordeaux, 5—8 September 1973,
Section B,.

7. Bowden, K., Crank, G. and Ross, W. J. J.
Chem. Soc. Perkin Trans. 1 (1968) 172.

8. Posner, G. H. and Whitten, C. E. Tetra-
hedron Lett. (1970) 4647.

9. Bowman, R. E. and Fordham, W. D. J.
Org. Chem. (1952) 3945.

10. Jacquier, R., Petrus, C., Petrus, F. and
Verducci, J. Bull. Soc. Chim. Fr. (1970)

(= I S B

1978.

11. Eugster, C. H. Fortschr. Chem. Org.
Naturst. 27 (1969) 261.

12. Brehm, L., Krogsgaard-Larsen, P. and

Hjeds,H. Acta Chem.Scand. B 28 (1974) 308.
13. Brehm, L. and Xrogsgaard-Larsen, P.
Acta Chem. Scand. B 28 (1974) 625.
14. Krogsgaard-Larsen, P., Christensen, S. B.
and Hjeds, H. Acta Chem. Scand. 27 (1973)

2802.

15. Albert, A. and Serjeant, E. P. The
Determination of Ionization Constants,
Chapmann and Hall, London 1971, p. 9.

16. J. R. Geigy A.-G. Belgian Patent 665,249.
June 10, 1965; Chem. Abstr. 65 (1966)
2266e.

Received February 1, 1974.
Acta Chem. Scand. B 28 (1974) No. 6



