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The regioselective synthesis of isomeric 5(3)-aminomethyl-3(5)-phenyl
isoxazoles using different methods is described. Spectroscopic data, espe-
cially mass spectrometric fragmentation, were used to identify and charac-
terize the regioisomers. The muscarinic activity of these isoxazoles was
assayed on isolated guinea-pig ileum and atria as well as on isolated rabbit
vas deferens.

Regioisomere 5(3)-Aminomethyl-3(5)-phenyl-isoxazole: Synthese, spek-
troskopische Unterscheidung und muskarinische Aktivitiit

Es werden verschiedene Verfahren zur regioselektiven Darstellung von
5(3)-Aminomethyl-3(5)-phenyl-isoxazolen beschricben, die anhand ihrer
spektroskopischen Daten, insbesondere der massenspektroskopischen Frag-
mentierung, zuverlissig unterschieden werden kdnnen. Am isolierten Meer-
schweinchenileum bzw.-atrium sowie am isolierten Vas deferens des
Kaninchens wird die muskarinische Aktivitit der phenylsubstituierten
Aminomethylisoxazole gepriift.

Animal behaviour and clinical studies have both suggested that loss of
cholinergic function may be one of the caunses of disturbed learning and
memory in patients with senile dementia of the Alzheimer type. For this
reason ligands for the muscarinic cholinergic receptors capable of enhancmg
central cholinergic transmission have been extensively mvest.Igated

In previous reports we have described the synthesis of a
series of aminoalkyl and aminoheteroalkyl isoxazoles using
a new ANSARO (addition of the gucleophile, spiro annula-
tion, ring opening '~ _?nsformatlon of pyrrolidine and
imidazolidine enaminones "> as well as Eghe pharmacological
testing of their cardiovascular activities ) The aminomethyl
isoxazoles have structural similarities to muscimol acting on
GABA, receptors and to 5-methylfurtrethonium (= 2-tri-
methylammoniummethyl-5-methylfuran) as a potent mus-
carinic receptor agonist. In common with these compounds,
the regioisomeric isoxazoles synthesized have an methylam-
monium side chain at a definite distance from a negatively
charged moiety, here represented by the oximino unit. On the
basis of these structural similarities the isoxazole derivatives
were assayed on muscarinic receptor subtypes to determine
structural demands for receptor-ligand recognition, affinity,
and selectivity.

Chemistry

[3+2] Dipolar cyclo-addition reactions of nitrile oxides and
alkynyl esters often yield a mixture of regioisomeric 4(5)-
isoxazole carboxylic acid derivatives which are difficult to
separate ). To avoid these problems a regioselective method
was developed using methyl 2,4-dioxo-4-phenyl butyrate (1)
as the starting material. Addition of hydroxylamine hydro-
chloride to the highly enolized 2,4-diketo ester 1 atpH 5 gave
a mixture of methyl 5-phenylisoxazole-3-carboxylate (4) as
the major product and a small amount of the 4-phenyl-4-hy-

*) Dedicated to Prof. Dr. H. Méhrle, Diisseldorf, on the occasion of his 65th
birthday.
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droximino-2-oxo-butyric acid derivative (3) (= 4-oxime).
Addition of the 2,4-diketo ester 1 to a solution of hydroxyl-
amine at pH 7 and 0 °C yielded a 10:1 mixture of both oximes
2 and 3 which were separated by cc. The characteristic EI
induced mass spectrometric (MS) fragmentation enabled us
to distinguish both regioisomers. The benzoyl cation is seen
with 100% rel. int. for the 2-oxime 2. In contrast, fragmenta-
tion between carbon atoms 1 and 2 gave rise to the base peak
of the 4-oxime 3; no benzoyl cation was detected. "H-NMR
investigations demonstrate a solvent-dependent equlhbnum
of different enolized E/Z isomers of the 2-oxime V. In con-
trast, the 4-oxime 3 resonates independently of the solvent
forming a seven-membered chelate in the E configuration
(data based on detailed NOE experiments 12),

To increase the yield of 4-oxime 3 we focussed on a
regiospecific synthesis. The deprotonation of acetophenone
oxime with NaH followed by addition of p-methoxybenzyl
chloride provided the O-protected oxime 7 in 90% yield.
Treatment of 7 with n-butyl lithium and diethyl oxalate gave

O NOH

m/z 105 (100%)

CO:CH3 2 m/z221(5%)

m/z 162 (2%)

m/z77 NOH O 17162 (100%)

‘JL \/U\C02CH3
3 m/z221(52%)

™2 120 by _cfion

Fig. 1: Mass spectroscopic differentiation of the regioisomeric oximes 2
and 3
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5(3)-Aminomethyl-3(5)-phenylisoxazoles

the corresponding ester 8. According to the lit. the protecti ﬁ
group was eliminated using a mixture of AlCl3/anisole
which is superior to the Ce(IV) method 19 The overall yield
of 3a in the regiospecific manner is > 30%.

To find the optimum for cyclizing the regioisomeric oximes
2 and 3, the reaction conditions were varied. In refluxing
methanol at pH 3 ring closure of 2 was complete within 2 h,
yielding the 5-phenyl-3-isoxazole carboxylic acid ester 4. On
the other hand much more drastic conditions were necessary
(10 h, pH 1) to cyclize the 4-oxime 3; this is explained by the
significantly different entropies of both oximes . Com-
pared with the 1,3-dipolar cyclo-addition procedure the
methods described gave some lower yields but nevertheless
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Fig. 2: Mass spectroscopic differentiation of the regioisomeric isoxazoles 4
and 5*. * For azirine formation see ref. "

Table 1. Spectroscopic data used to discriminate between the 3(5)-phenyl-
5(3)-isoxazole carboxylic esters 4 and 5.

Method cmpd. § cmpd. 4
'H-NMR (Vinyl-H) 7.27 ppm 6.94 ppm
UV (MeOH) 225 nm 271 nm

MS (rel. int.) 59 (5), 144 (100) 59 (100), 105 (58), 145 (18)
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made a regioselective synthesis available using easily acces-
sible starting materials.

H-NMR and MS data were analyzed for structural %ssign-
ment of the isoxazole denvguves. According to the lit. )and
our own investigations the benzoyl and phenylazirine
cation, respectively, were used as key fragments in the MS
spectra as depicted in Fig. 2. Additionally the chemical shifts
of the vinylic protons (7.27 and 6.94 ppm) and a significant
bathochromic effect in the S-phenyl isoxazole series indicate
the regiochemistry (Table 1). For analytical HPLC separation
of the regioisomers 4 and 5, an RP-18 column and buffered
CH;CN (pH = 3.5) were used.

The reaction sequence for the synthesis of amides and the
corresponding aminomethyl compounds is outlined in
Scheme 3. The amides 10 and 11 were formed in good yield
and were characterized by their mass spectrometric fragmen-
tation patterns using the same key fragments as discussed for
the carboxylic acid derivatives. After reduction using 4
equivalents of BH3¢(CH3),S and the addition of aqueous HC1
to destroy the BH3—amine complex, followed by NaOH to
make the solution alkaline, the free bases 12 and 13 were
isolated. Alkylation of the aminomethyl isoxazoles with
methyl iodide or trimethyl oxonium tetrafluoroborate gave
rise to the target derivatives for pharmacological testing.

3
/R

9
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To optimize the synthesis of S-aminomethyl-3-phenyl
isoxazole (13) and to save one step, ie. the regiospecific
synthesis of the oxime 3a, we re-investigated the reaction of
methyl 2,4-dioxo-4-phenyl butyrate (1) with hydroxylamine
under basic conditions, but isolated the 5-phenyl-3-isoxazole
carboxylic ester (4) only, and not the 3-phenyl regioisomer §
as stated in the lit. . We now describe the results of our
studies employing acetophenone oxime (6) as the starting
material. First the O-silylated oxime 16 was prepared using
hexamethyldisilazane. This derivative was treated with an
equimolar amount of n-BuLi forming the carbanion which is
quenched by addition of diethyl oxalate. After usual work-up
and cc the 4-phenyl-4-hydroximino-2-oxo butyric acid ester
(3) and the corresponding 3-phenyl-5-isoxazole carboxylic
ester (5) were isolated in 20% and 5% yield, respectively.
Carbonylation of C,0-dilithium salts of oximes is known to
be much more efficient in ?rinciple for the synthesis of 3,5
disubstituted isoxazoles '*. This method is applicable for
acetophenone oxime (6) and the dimethylglycine ester if a
4-fold molar excess of LDA is used. In aregiospecific manner
3-phenyl-5-dimethylaminomethyl isoxazole (13d) was pre-
pared in 20% yield by a one-pot synthesis with commercially
available products. Quaternization of 12d with trimethyl ox-
onium tetrafluoroborate and of 13d with methyl iodide gave
rise to 14d and 15d, respectively.

Pharmacology

The new compounds were investigated for their antimus-
carinic activity using the rabbit vas deferens (M1 receptor
subtype), the guinea-pig atria (M2), and the guinea-pig ileum

(M3) as functional models 2%, The furan derivatives furtre-
thonium and 5-methylfurtrethonium were used as reference
drugs. The antimuscarinic properties of the regioisomeric
phenyl substituted 3- and 5-aminomethyl isoxazoles are listed
in Table 3. In contrast to furtrethonium [= 2-trimethylam-
moniummethylfuran; pD, = 5.77 £ 0.04 (M 1), 6.00 £ 0.06
(M2), 6.38 + 0.02 (M3)] and 5-methylfurtrethonium [= 2-
trimethylammoniummethyl-5-methylfuran; pD; = 6.89 +
0.08 (M1), 6.46 £ 0.04 (M2), 7.62 £ 0.05 (M3)], which are
agonists at all three muscarinic receptors, the isoxazoles were
only weak antagonists, ie. the affinities of all these sub-
stances were rather low. Comparing the affinities of the
compounds tested at M1 receptors, the highest pA; value
(5.09) was obtained for 5-phenyl-3-trimethylammonium-
methylisoxazole (14d). At M2 receptors all pA; values were
close to 5, the regioisomeric piperidinomethyl isoxazoles 12b
and 13b displaying equal affinity. At M3 receptors the
5-phenyl-3-morpholinomethylisoxazole (12a) was about 10
times more potent than the regioisomeric derivative 13a. In
addition, 3-phenyl-5-trimethylammoniumisoxazole (15d)
had the highest affinity at this receptor subtype.
Summarizing, the regioisomers in the series of 3- and
5-aminomethyl isoxazoles bearing one additional phenyl
group, show low affinities to the muscarinic receptor sub-
types without significant subtype selectivity. In contrast, the
corresponding furan derivatives 5-methylfurtrethonium and
furtrethonium are agonists at all the three muscarinic receptor
subtypes. Further investigations are still in progress.

We are grateful to the Fonds der Chemischen Industrie, Frankfurt/Main
for financial support.
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Table 2. Preparative and analytical data of the regioisomeric isoxazole
carboxamides 10 and 11 and the aminomethyl derivatives 12 and 13.

formula (my) mp. [°C] yield [%]
10a C14H14N203 (258.3) 161 73
10b C1sH16N202 (256.3) 120-121 88
10¢ CisHigN202 (258.3)  49-51 80
10d Ci2H12N202 (216.2) 107 94
11a C14H14N203 (258.3) 146 67
11b C1sH16N202 (256.3) 89-91 93
11c CisHi1sN202 (258.3)  53-54 73
11d C12H12N202 (216.2) 114-116 64
12a C14H16N202 (244.3) 83-85 63
©1%)
12a-HCI 218-220
(17-219 My
12b CisH1sN20 (242.3) 67 88
12b-HC1 225-226
(225-227
12¢ Ci15H20N20 (244.3) oil 78
12¢.HCl 125-126
12d C12H1aN20(202.3) oil 46
124.HCI 218-220
(223-225 21
13a C14H16N202 (244.3) 41 59
@2—46 1)y
13a-HCl 207
205207 2%
13b Ci5H1sN20 (242.3) oil 79
13b.HCl 230-231
(225-226 21
13c C1sH20N20 (244.3) oil 81
13cHCl 106-107
13d C12H14N20(202.3) oil 68

Table 3. pA2 Values of the compounds investigated at M1, M2, and M3
receptors. Data are means + S.EM. (n = 4-6)

compound pA,-M1 pA-M2 pA-M3

12a-HC1 * * 491+0.10
13a-HCl * * 4.06+0.07
12b.HCI 4.88 + 0.08 4.92+0.07 470+ 030
13b.HCl1 433+0.04 4921004 4.80 £ 0.04
12¢.HCI * * 4.86 +0.02
13¢.HCI1 * * 4.65+£0.03
12d.HCI 3.90+0.19 436+ 0.02 4.3810.13
144 5.09 £ 0.07 4.67 £0.02 4.95+0.15
15d 479+£010 4.8010.03 520+0.20

* No muscarinic activity

Experimental Part

Melting points: Biichi SMP/20 apparatus, uncorrected.— Except where
otherwise stated, infrared spectra were measured in KBr, Perkin-Elmer
Model 299 Spectrometer.— 'H-NMR spectra: CDCls, Bruker AC 300 MHz
spectrometer (TMS as internal standard, chemical shift in 8 ppm).— All
structural assignments were consistent with IR, NMR, and MS data.— Silica
gel plates (Merck Fas4) and silica gel 60 (Merck, 63-200 mesh) or Al203 90
(Merck, neutral, activity 1) were used for analytical and flash chromatogra-
phy. respectively.— All C, H, N analyses were within+ 0.4% of the theoretical
values.— Representative examples are described.

Arch. Pharm. (Weinheim) 328, 437-443 (1995)
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Methyl 4-phenyl-2,4-dioxobutyrate (1):
Methyl 5-phenyl-3-isoxazolecarboxylate (4)

To a sodium acetate-buffered solution of hydroxylamine hydrochloride
(5 mmol) an equimolar amount of methyl 4-phenyl-2,4-dioxobutyrate was
added at pH 5, After heating under reflux for 1.5 h the mixture was acidified
with 1.5 M H2SOy4 to pH 3 and heated for a further 2 h. After cooling 4
precipitated and was separated by filtration. A second yield of 4 was
recovered from the residue left by evaporation and extraction with CH2Cla.
Separation from the oxime 3 (5% yield) and purification by cc (Ssz.
CH2C12/Et20 9:1, Re=0.9) afforded 4, 65% yield, mp. 87 °C (86-88 °C:2 N~
C11H9N03 (2(73 2).—~IR: 3140; 1730 (C=0); 1615 (C=N); 1595; 1570; 1450;
1250 cm™' .- "H-NMR: 4.01 (s, 3H, CH3), 6.94 (s, 1H, vinyl-H), 7.46-7.51
(m, 3H aromat.), 7.83-7.98 (m, 2H aromat.).— UV: 271 nm (MeOH).- MS:
m/z =203 (M", 100), 172 (12), 145 (18), 105 (58), 77 (47), 59 (73)

Meihyl 4-phenyl-4-oxo-2-hydroximinobutyrate (2) and methy! 4-phenyl-
2-oxo-4-hydroximino butyrate (3)

The neutralized aqueous solution of 10.2 mmeol hydroxylamine hydrochlo-
ride was allowed to react with 10 mmol 1 at room temp, for 1 h. Removal of
the solvent left a suspension which was extracted with CH2Cla. The org.
extracts were dried, and solvent was removed in vacuo. The crude product
was subjected to cc (Si02;, CH2C12/Et20 9:1, RF=0.3) to yield 2, 78% yield,
mp. 88 °C.- C11H11NO4 (221.2).— IR (KBr): 3130 (br., OH); 1735 (C=0);
1690 (aryl-C=0); 1600 (C=N); 1440; 1320; 1300; 1200; 1125; 1010 cm™' .~
'H-NMR: 3.88 (s. 3H CH3), 2.80- 5.20 (m, br, 2H, CH}>), 7.45-7.70 (m, 5H
aromat.), see ref. 'V~ CDCla/D20: 3.33-3.27 (d, 0.75H, AB, J = 18.6Hz),
3.5-3.48 (d, 0.75H, AB J = 18.6Hz), 3.86 (d, 3H), 4.25 (s, exchangeable,
0.5H), 4.35 (s, 2H), 7.98-7.38 (m, 5H, aromat.), 9.79 (s, br., D20 exchange-
able 0.5H).- MS: 221 (M**, 5), 162 (2), 135 (12), 120 (6), 105 (100), 103
(8), 77 (58), 59 (20).

The 4-oxime 3 was separated by cc as described above, Rr=0.5, 8% yield.—
C1iH1iNO4 (221.2).- IR: 3200 (br, OH); 2960; 1740 (C=0); 1605 (C=N);
1580; 1450; 1400; 1350; 1300; 1220; 1140; 1080; 1005 cm™' .~ 'H-NMR:
3.45 (d, 1H, AB, J =17.5Hz), 3.9 (s, 3H, CH3), 4.0 (d, 1H, AB, J = 17.5Hz),
46 (s, 1H exchanéeable. OH), 7.38-7.45 (m, 3H aromat.), 7.66~7.7 (m, 2H
aromat.), see ref. '2.— MS: 221 (M*", 52), 162 (100), 144 (12), 134 (5), 120
(40), 103 (10), 77 (36), 59 (5).

Methyl 5-phenyl-3-isoxazolecarboxylate (4)

CH30H/H20 solution of 5 mmol 2 buffered with NaOAc/CH3CO2H was
adjusted to pH 3 and refluxed for 2 h. Work-up as described above gave 85%
yield 4.

Methyl 3-phenyl-5-isoxazolecarboxylate (5)

A solution of the 4-oxime 3 (5 mmol) was refluxed for 10h at pH 1 to yield
5 as a white crystalline solid, mp. 106 °C, 50% yield, using the work-up
procedure outlined for 4.— C11HoNO;3 (203.2).— IR: 3140; 3000; 2960; 1730
(C=0); 1600(C=N); 1580; 1450; 1410; 1330 1310; 1290; 1230; 1150; 1070;
1010; 960; 930; 850; 810; 780; 700; 695.— 'H-NMR: 4.01 (s, 3H, CHs), 7.27
(s, 1H, vinyl-H), 7.47-7.51 (m, 3H aromat.), 7.81-7.85 (m, 2H, aromat.).—
MS: 203 (M**, 42), 172 (3), 144 (100), 116 (25), 103 (4), 89 (18), 77 (35),
59 (5).— UV: 225 nm (MeOH).

O-(4-Methoxybenzyl)acetophenone oxime (7)

To a suspension of 500 mg NaH in 50 ml anhydrous DMSO under a N2,
20 mmol acetophenone oxime 6 in 20 ml DMSO were added. After 1 h
21 mmol 4-methoxybenzyl chloride were added dropwise, and the mixture
was stirred vigorously at room temp. for 2 h. The reaction was quenched with
70 ml ice-cold water and extracted with CH2Cl2 (4 x 30 m). The org. extracts
were dried and the solvent removed in vacuo to afford crude 7. After cc (S102;
CH2Cly, RF = 0.85) 90% yield, mp. 72 °C.— C16H17NO2 (225.3).- IR 3080;
3020; 2940; 2850; 1620 (C=N); 1590; 1520; 1450; 1380; 1330; 1310; 1260;
1225; 1120; 1040; 1020; 995; 950; 930; 840; 820; 760; 700; 650 cm—
'H-NMR 2.24 (s, 3H, CH3), 3.81 (s, 3H, OCH3), 5.17 (s, 2H, CH2), 6.88-6.91
(m, 2H aromat.), 7.32-7.38 (m, 5H aromat.), 7.62-7.66 (m, 2H, aromat.).—
MS: m/z =255 (M™, 1.5), 135 (0.9), 121 (100), 91 (2.5), 77 (1 1).



442

Ethyl 4-phenyl-4-(4-methoxybenzyloxyimino)-2-oxo-butyrate (8)

To a solution of 8.6 mmol 7 in 20 ml anhydrous THF an equimolar amount
of n-BuL.i was added under N2. 8.8 mmol diethyl oxalate in 12 ml THF were
added dropwise, and the reaction was quenched after 2 h using 3 ml H20.
Evaporation to dryness and extraction with ether (4 x 20 ml) left a residue
which was purified by cc (CH2Cl2; SiO3, Rr = 0.6), 45% yield, yellow oil.—
C20H21NOs (355.4).— IR 3060; 2960; 2940; 2880; 2840; 1730 (C=0, ester);
1640 (C=C); 1615 (C=N); 1590; 1520; 1470; 1450; 1370; 1250; 1175; 1130;
1105; 1020; 930; 890; 820; 760; 740; 700 cm™' .~ 'H-NMR (90MHz): 1.3 (t.
3H, J =7.1 Hz, CH3), 3.85 (s, 3H, OCH3), 4.1 (s, 2H, CH2), 4.1-4.3 (g, 2H,
1 = 7.1 Hz), 5.15 (s, 2H, CH2), 6.8— 6.9 (m, 2H aromat.), 7.2-7.8 (m, TH
aromat.).— MS: 355 (M**, 3), 282 (5), 167 (4), 149 (5), 135 (3), 121 (100),
103 (2), 91 2.5), 77 (4).

Ethyl 4-phenyl-4-hydroximino-2-oxobutyrate (3a)

Toamixture of 2.5 mmol AlCl3, 7 ml anisole, and 0.5 ml CH2Cl a solution
of 1 mmol 8 in 4 ml anisole was added at -20 °C. After 20 min the solution
was treated with 800 mg NaHCO3 in 40 ml H20 and then extracted with
CH2Cl2. Evaporation to dryness and cc (SiO2; CH2C12/Et20 9:1) yielded 3a,
mp. 137-139 °C, 72% yield— 10% yield was obtained using the Ce(IV)
method '¥.— C12H13NO4 (235.2).- IR: 3260 (br., OH); 3100; 3010; 1740
(C=0); 1600 (C=N); 1570; 1450; 1400; 1360; 1290; 1250; 1210; 1130; 1070;
1010; 990; 910; 860; 820; 750; 700 cm™' —'H-NMR: 1.36 (t,3H, J = 7.0Hz,
CH3), 3.44 (d, 1H, AB, J = 17.5Hz, CHH), 3.98 (d, 1H, AB, J = 17.5Hz,
CHH), 4.36 (q, 2H, ] =7.0Hz), 4.57 (s, 1H, exchangeable, OH), 7.4-7.46 (m,
3H aromat.), 7.67-7.72 (m, 2H aromat.).—- MS: m/z = 235 (M™*, 1 4), 162
(100), 144 (10), 120 (82), 103 (19), 95 (18), 91 (14), 77 (100).- UV: 255 nm
(MeOH).

General procedure for isoxazole carboxamides

The carboxylic ester was added in portions with stirring to an excess of the
amine, and the solution was stirred for 4-18 h (TLC control). The mixture
was evaporated and the resulting residue purified by cc. For yields and
analytical data cf. Table 2.

General procedure for aminomethyl isoxazoles

To a solution of the amide in anhydrous THF neat boron-dimethylsulfide
(4-fold excess according to the amide) was added under N2 within 10 min
under vigorous stirring. The mixture was refluxed for 6 h; after cooling to
room temp. methanol was carefully added and the solution was left overnight.
The mixture was evaporated to dryness, acidified with dil. HC] and refluxed
for 1 h. The resulting solution was cooled to 0 °C, adjusted to pH 9-10 using
a solution of NaOH and solid K2CO3, and then extracted with ether. The
combined org. extracts were dried, filtered, and concentrated in vacuo. The
residue was purified by cc on silica gel. For spectroscopic data and yields cf.
Table 2.

O-(Trimethylsilyl Jacetophenone oxime (16) and ethyl 3-phenyl-5-isoxazole
carboxylate (5a)

0.1 mol Oxime 6 and 0.055 mol hexamethyldisilazane together with 4
drops trimethylchlorosilane were refluxed at 75 °C for 2 h. After cooling the
white precipitate was filtered off, and the residue was extracted with CH2Cl2.
The filtrate and the CH2Cl layer were combined and evaporated to dryness.
The remaining liquid was purified by distillation (0.1 torr, 76-78 °C), 79%
yield— 16: IR: 3070; 2970; 2905; 1610 (C=N); 1570; 1500; 1450; 1370;
1310; 1255; 1000; 930; 890; 850; 820; 765; 700 cm™' .~ 'H-NMR: 0.27 (s,
9H, CHb), 2.27 (s, 3H, CH3), 7.35-7.39 (m, 3H aromat.), 7.66-7.69 (m, 2H
aromat.).~ MS: m/z = 207 (M**, 20), 192 (26), 151 (6), 119 (10), 118 (100),
103 (6), 89 (4), 77 (38).

To 20 mmol 16 in 80 ml THF, 20 mmol n-BuLi were added at O °C within
8 min. 20 mmol diethyl oxalate in 30 ml THF were added dropwise after
30 min. The mixture was warmed to room temp. after an additional 2 h and
kept for a further 12 h. The solution was treated with 2 ml H20 and after
addition of 20 ml H20 extracted with CH2Cl,. Removal of the solvent and
distillation of unreacted educt left a residue which was washed with ether,
yielding the hydroximino derivative 3 (20% yield). The ether layer was
evaporated to dryness and the resulting residue subjected to cc (SiOz;
petroleum ether—ethyl acetate 1:1) to yield the isoxazolo derivative 5a, mp.

Dannhardt, Mutschler, and coworkers

47 °C (5% yield).— "H-.NMR: (360 MHz): 1.38 (t, J = 7THz, 3H, CHa, ester),
4.30 (q, 2H, CHa, ester), 7.25 (s, 1H, vinyl-H), 7.45-7.51 (m, 3H aromat.),
7.82~7.87 (m, 2H aromat.).

5-N,N-Dimethylaminomethyl-3-phenyl isoxazole (13d)

To a solution of 44 mmol LDA in 20 m! anhydrous THF, 10 mmol
acetophenone oxime 6 in 30 m! THF were added at 0 °C under N2. After
45 min 11 mmol ethyl N,N-dimethylglycinate in 15 ml THF were added
dropwise. The reaction was quenched after 30 min by 100 mi 3N HCl, and
the resulting solution was refluxed for 1 h. The cooled solution was made
alkaline with 20% aqueous NaHCO3 and extracted with Et20. The residue
obtained after evaporation of the combined org. layers was subjected to cc
(AL0Os3; activity 2, CH2CL2), to yield a pale yellow oil, 18% yield.—
C12H14N20 (202.3).- IR (NaCl): 3130; 3060; 2980; 2860; 2820; 2780; 1610
(C=N); 1580; 1470; 1440; 1405; 1360; 1300; 1260; 1170; 1140; 1100; 1080;
1040; 1000; 950; 910; 850; 800; 770; 6950 em - H-NMR: 2.35 (s, 6H,CH3),
3.68(s, 2H, CH2), 6.5 (s, 1H, vinyl-H), 7.43-7.48 (m, 3H aromat.), 7.79-7.83
(m, 2H aromat.).— MS: m/z = 202 (M™*, 52), 159 (8), 144 (6), 117 (6), 103
(1), 98 (10), 82 (12), 77 (13), 71 (14), 58 (100).

General procedure for the quaternization of aminomethyl isoxazoles

To asolution of 1 mmol aminomethyl isoxazole in 2 ml anhydrous ethanol,
1.5 mmol CHal were added with stirring at room temp. The reaction was
complete within 20 min, and the white precipitates were filtered off and
washed with anhydrous ether. The products were purified by recrystallization
from ether/ethanol.

3-Phenyl-3-(N,N,N-trimethylammoniummethyl)isoxazole tetrafluoroborate
(14d)

C13H17N20"BFs~ (304.1); mp. 189-190 °C.—- 'H.NMR ({Ds]DMSO):
3.17 (s, 9H, N-CH3), 5.57 (s, 2H, CH2), 7.29 (s, 1H, vinyl-H), 7.56-7.61 (m,
3H aromat.), 7.92-7.95 (m, 2H aromat.).

3-Phenyl-5-(N,N,N-trimethylammoniummethyl)isoxazole iodide (15d)

CisH7NOZ'T (346.3); mp. 188-190 °C.~ 'H-NMR ([Dg]DMSO): 3.18
(s, 9H, N-CH3), 4.91 (s, 2H, CHz), 7.49 (s, 1H, vinyl-H), 7.55-7.57 (m, 3H
aromat.), 7.93-7.96 (m, 2H aromat.).

For details of the pharmacological tests see D)

Agonistic and antagonistic effects of the compounds tested were expressed
as pD2 and pA2 values, respectively.
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