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A CONVENIENT SYNTHESIS OF 3, 5-DIMETHYL-4-ISOXAZOLYL
AND OF 3,5-DIMETHYL-4-ISOTHIAZOLYLKETONES,

Angel Alberola®, Purificacién Cuadrado,
M2 Carmen Safiudo and Tomés Torroba
Departamento de Quimica Orgénica
Universidad de Valladolid, 47011 Valladolid, SPAIN
Departamento de Quimica, Facultad de Veterinaria,
Universidad de Extremadura, Caceres, SPAIN
Isoxazolyl- and isothiazolylacetic acid derivatives and
the corresponding o -aminoacids have been employed as precur-
sors in the preparation of various cephalosporanic, penicilla-
nic acids and natural products.1 We have previously reported
several synthetic routes to 4-acyl- and 4-alkylisoxazoles and
isothiazoles.2 It became of interest to devise new methods for
the preparation of 3,5-dimethyl-4-isoxazolyl and 3, 5-dimethyl-
4-isothiazolylketones. This paper reports a new method for the
preparation of 3,5-dimethyl-4-isoxazolyl and 3,5-dimethyl-4-
isothiazolylacetonitrile (L and 2 respectively) and the reac-

tion of 1 and % with organoaluminium and organomagnesium com-
~
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pounds to give alkyl-(3,5-dimethyl-4-isoxazolylmethyl) and al-
kyl-(3,5-dimethylisothiazolylmethyl)-ketones in high yields.
Compound 1 was prepared from j3,5-dimethyl-4-chloromethyl-
isoxazole by reaction with sodium cyanide and isothiazole 2
was obtained by dehydration of the corresponding 3, 5-dimethyl-
4-isothiazolylacetamide with phosphorous oxychloride. Treatment
of l,and 2 with Grignard reagents and organoaluminium compounds
afforded the ketones listed in Table 1. Yields were higher when
organoaluminium compounds were used instead of organomagnesium
compounds. As expected, the reaction of l’and 2 with tri-isobu-
tylaluminium led to acetaldehyde derivatives (;g and if’ res—

pectively) via hydride transfer.
EXPERIMENTAL SECTION

Melting points were determined on a Buchi apparatus and are
uncorrected as are the boiling points. IR spectra were recocrded
using a Pye-Unicam SP-1100 spectrometer and the 1H-.NMR spectra
were performed on a Varian T-60 A instrument; chemical shifts
are expressed in ppm relative to TMS as internal standard. Mass
spectra were obtained on a Hewlett-Packard 5946-A instrument,

3,5-Dimethyl-4-isoxazolylacetonitrile (1).- Sodium cyanide

(5.9g, 0.12 mole) in dimethyl sulfoxide (25 ml) was added drop-
wise to 14.5g (0.1 mole) of 4-chloromethyl-3, 5-dimethylisoxazo-
1e.4 The resulting suspension was stirred at 50-602 for 3 hrs,
and then diluted with water and extracted with ether. The sol-
vent was removed and the product was purified to yield 10.9g
(80%) of colorless liquid, bp.110-1129/2mm; 82—839/0.2mm.5
Anal. Calcd. for C7H8N20: C,61.76; H,5.88; N,20.59

Found: C,61.69; H,5.93; N,20.50%.
MS (75 eV), m/e(£): 136(M ,21), 121(20), 43(100), 42(29).
IR(film): 2270 cm_l.lH—NMR(CCl4): § 2.20(s, 3H), 2.35(s, 3H),
3.30(s,2H),

3, 5-Dimethyl-4-isothiazolylacetamide.- Ethyl 3,5-dimethyl-4-

6
isothiazolylacetate (6.0g, 0.03 mole) and saturated aqueous
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TABLE 1. Reactions of 1 and 2 with Organometallic Compounds.

Substrate R-M Solvent :Zzif?gég Products(%)a
1 EtMgBr® Ether 9/36 3a(10), 1(75).
1 EtMgBrb Benzene 16/78 3a(15), 1(65).
1 EtMgBrb Toluene 30/110 gg(zo), ,L(“S)'
L EtMgBr~ Ether 30/36 3a(30), 1(45).
1 PhMgBrb Ether 9/36 3b(5), 1(75).
L PhMgBr® Benzene 30/78 3b(25), 1(40).
1 PhCHzMgC1C Benzene 30/78 3c(25), 1(40).
1 Et 3Alc Benzene 30/78 3a(80).
1 113113A1C Benzene 30/78 3d(80).
2 MeMgI® Ether 8/36 4a(23), 2(40).
2 EtMgBr® Ether 8/36 4b(18), 2(60).
2 PhMgBr® Ether 20/ 36 4c(12), 2(65).
2 PhMgBr® Benzene 30/78 4c(42), 2(10).
2 PhCHZMgCl Benzene 30/78 ég(sn, 2(10).
2 MegAlc Benzene 20/78 4a(55), 2(5).
2 Et 3A1C Benzene 20/78 4b(76).
2 lBu3AlC Benzene 20/78 4e(63).

a) Yields refer to isolated pure compounds b) Molar ratio subs-

trate:organometallic = 1:1 c¢) Molar ratio substrate:organome-

tallic = 1:3.

ammonia solution (7,5 ml), previously cooled at 092C, were mixed
and stoppered at this temperature for 18 hrs. The lower layer
was then dissolved by stirring, and the resulting solution, sa-
turated again with gaseous ammonia and kept closed at room tem-
perature until the amide crystals began to appear. The precipi-
tation was completed by external cooling at about 02, and the
solid collected, recrystallized from water and dried in a va-
cuum dissicator at 802 to yield 5.0g (98%) of white needles,
mp. 146-1472.
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Anal. Caled. for C7H10NZOS: C,49.38; H,5.92; N,16.45

Found: C,49.34; H,5.87; N,16.40%.

IR(KBr): 3380, 3150, 1690 cm—l.lH—NMR(CD socn3):<§2.35(s,3ﬂ),

3
2.45(s,3H), 3.45(s,2H), 10.20(br s,2H).

TABLE 2. Alkyl-(3,5-dimethyl-4-isoxazolylmethyl) and Alkyl-(3,
5-dimethyl-4-isothiazolylmethyl)ketones.

mp or IR [cm-1] 1 .

Compound bp/Torr (£ilm or KBr) H-NMR lppmJ CDCl3
(ec)
3a 35-36° 1720(C=0) 1.00(t,3H),2.00(s, 3H),
2.20(s,3H),2.35(q,2H),
3.30(br s,2H).

3b 125-126" 1620(C=0) 2.15(s, 3H),2.30(s, 3H),
3.95(s,2H),7.40(m, 3H),

7.85(m, 2H).
3¢ 58-59° 1740(C=0) 1.85(s, 3H),2.00(s, 3H),
3.20(s,2H),3.50(s, 2H),

7.00(m, 5H).
;gb 98-100/2 2850,2750(HC=0) 2.10(s,3H),2.30(s,3H),
1720(C=0) 3.40(d,2H),9.60(t, 1H).
4a 86-87/0.5 1730(C=0) 2.10(s,3H),2.30(s, 3H),
2.40(s,3H),3.55(s,2H).
450 80-81/0.5  1720(C=0) 1.20(t,3H),2.45(s, 3H),
2.60(s,3H),2.60(q,2H),

3.75(s,2H).
s 120-130°  1690(c=0) 2.45(s, 3H),2.50(s, 3H),
-~ 4.35(s,2H),7.70(m, 3H),

8.10(m,2H).
gat 62-03° 1730(C=0) 2.15(s,3H),2.20(s, 3H),
3.50(s,2H),3.65(s,2H),

7.20(m, 5H) .
4e® 80-81/0.4  2720(HC=0) 2.35(s,3H),2,45(s, 3H),
- 1730(C=0) 3.60(d,2H),9.60(t,1H).

a)From ethanol b)2,4-DNPH, mp.180-1812(ethanol) c)2,4-DNPH,
mp.124-1252(ethanol) d)2,4-DNPH, mp.208-2092(methanol) e)From
benzene f)2,4-DNPH, mp.145-1462(ethanol) g)2,4-~DNPH, mp.189-
~1902(ethanol).

3, 5-Dimethyl-4-isothiazolylacetonitrile (2).- 3,5-Dimethyl-4-
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isothiazolylacetamide (3.0g, 0.01 mole) was suspended in 8.7g
(0.072 mole) of phosphorous oxychloride. The mixture was heated
at 1002 for 5 hrs, and then the oxychloride remainder distilled
off. The residue was poured over 30g of ice-water, and the re-
sulting aqueous solution extracted with 20 ml of ether. The
solvent was removed, and the solid recrystallized from benze-
ne:hexane, Nitrile 2 was obtained as colorless plates, mp.63-
-642. Yield, 1.2g (93%).
Anal. Calcd. for C7H8NZS: C,55.23; H,5.29; N,18.40

Found: C,55.30; H,5.21; N,18.39%.
IR(KBr): 2260, 1560 cm_l.lH—NMR(CCl4): & 2.50(s,3H), 2.55(s,3
H), 3.55(s,2H).

Reactions with Grignard Reagents. General Procedure.- Grignard

reagents were prepared as usual from 0.06 atom-g of magnesium
and 0,056 mole of the corresponding organic halide, in 40 ml

of dry ether. After cooling at 02, 0.056 mole of the substrate
(l‘or-z) were dissolved in 40 ml of the appropriate solvent
(Table 1), and added dropwise. The mixture was heated at reflux
for 3 hrs with stirring, then hydrolyzed at 02 with diluted HC1.
The organic layer was separated and the ketone liberated from
the ketenimine hydrochloride by heating the aqueous layer at
reflux for 1 hr, Compounds §3, 3b, gs, 4a, QP, 4c and ég were
isolated in the usual way and porufied by recrystallization or
distillation at reduced pressure. Physical and spectral data
for these compounds are listed in Table 2. When the reactions
were carried out in solvents other than ether, it was changed
before adding the substrte i’or|g.

Reactions with Organoaluminium Compounds. General Procedure.-

The substrate (1 or 2)(0.014 mole) in 10 ml of solvent (Table
1) was added during 30 min. to a stirred solution of organo-
aluminium compound (0.04 mole) in 65 ml of the same solvent,

and the mixture heated at reflux for 30 hrs, After cooling at
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0¢, it was hydrolyzed with diluted HC1l, the organic layer sepa-
rated and dried over magnesium sulfate. Compounds 3a, 19, ie,
42 and QS were isolated in the usual way, and purified by dis-
tillation at reduced pressure. Their physical and spectral da-
ta are listed in Table 2.

TABLE 3. Elemental Analyses Data.

Pr;guct Molecular Formula Elemental Analysis

3a C9H13N02 Calcd.: C,64.69;H,7.78;N,8.38
Found : C,64.61;H,7.71;N,8.29

3b C,5H, ,N0, Caled.: C,72.57;H,6.04;N,6.51
-~ Found : C,72.51;H,6.07;N,6.45
3c C14H15N02 Calcd.: C,73.38;H,6.55;N,6.11
-~ Found : C,73.25;H,6.62;N,5.99
3d C,H NO, Calcd.: C,60.43;H,6.47;N,10.07
-~ Found : C,60.38;H,6.51;N,10.09
4a C8H11NOS Cacld.: C,56.80;H,6.50;N,8.28
-~ Found : C,56.75;H,6.52;N,8.19
4b CyH, ,NOS Calcd.: C,59.01;H,7.10;N,7.65
-~ Found : C,59.12;H,7.07;N,7.61
4c C,4H, ,NOS Calcd.: C,67.50;H,5.66;N,6.05
-~ Found : C,67.42;H,5.69;N,6.10
4d C HISNOS Calcd.: C,68.53;H,6.16;N,5.70
~ 14 Found : C,68.51;H,6.09;N,5.77
de C,H NOS Caled.: C,54.19;H,5.80;N,9.03
-~ Found : C,54.23;H,5.74;N,8.97
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