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The most elaborate method of the synthesis of the fusarinic
acid proceeds from 2-methyl-5-ethylpyridine (1). The method is
& multistaged one and the resulting yield of the product is
small. The new method of the synthesis of this anthibiotic re-
cently published is based on the Nesmeyanov-Kochetkov’s reac-
tion and allows to get & better yield in a eimpler way (2).
The shortcoming of both of the methods is the impossibility of
obtaining the fusarinic acid’s isomers with different relative
location of n.butyl and carboxyl groups in the pyridine ring.
We have found that the best way of the pyridine ring for-
mation with the location of two alkyl substitutes planned in
advance includes 2 dien condensation of O(,,B -unsaturated
aldehydes and ketones and vinyl ethers. The substituted 2-al-
koxy-3,4-dihydro-1,2-pyrans thus obtained are easy to hydro-
lyze into 1,5-dicarbonyl compounds which react with hydroxyl-
amine to yield substituted pyridines (scheme A).
s

+In the experiment Mrs. S.A. Vereschagina has taken part.
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A similar scheme was first used by Reppe and his collabo-
ratorst in a few patents on the synthesis of the simplest sub-
stituted pyridines, namely isomeric methylpyridines (3). It
gseems strange that this most convinient method of synthesis of
mono- and polyalkylpyridines, including the rarest 2,5-, 3,5~
and 3,4-dialkylpyridines, have not been practicaly used so far
by those working with pyridine compounds, although it is the
most direct way to such derivatives’'.

Considering the general scheme A one can see that when a
molecule of a synthesized pyridine is asymmetric there are two
poseible ways of preparing the same pyridine basg, since the
two isomeric substituted 2—alkoxy—3,4—dihydro-1,2—pyrans will
give the same 1,5-dicarbonyl compound when hydrolyzed (scheme

B).
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*Before Reppe and his collaborators the possibility of conver-
ting glutaraldehyde to pyridine was shown by Shaw (4).

+pesides dielkylpyridines mentioned in this paper we have syn-
thesized according to the similar scheme a number of com-
pounds, namely 3-ethylpyridine, 2,5-, 3,5- and 3,4-dimethyl-
pyridines, 3,5-diethylpyridine etec.
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We have used the both ways of the synthesis in applica-
tion to 2-methyl-5-n.butylpyridine. The dien condensation of
n.hexen-i-ylethyl ether and methyl vinyl ketone was carried
out as ususl i.e. by heating the initial materials in the
equimolar retio in the presence of 0.1% of hydroquinone (the
similer syntheses cf. (6,7). 2-Alkoxy-3-n,butyl-6-methyl-3,4-
dihydro-1,2-pyran (I) thus obtained was isolated from the re-
action mixture by fractionsl distillation in vacuum to sepa-
rate a by~-product formed by cyclodimerisation of methyl vinyl
ketone (scheme C). The yield of (I) was 47% (b.p.,g 106-107°,
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n5%1.4462, a7%0.9165). Pound: C, 72.62, 72.87; K, 10.97, 11.00
C12H2202 requires: ¢, 72.84; H, 11.11 %. The saponification of
(1) was accomplished by heating for 0.5 hr. in a mixture with
acetic acid. The 1,5-dicarbonyl derivative formed not isolated
from the reaction mixture was added to hydroxylamine. Umlike
the process described by Reppe and his collaborators the reac-
tion with hydroxylamine was carried out by gradual addition of
acetic acid solution of 1,5-dicarbonyl compound to the stirr-
ing refluxing suspension of hydroxylamine in glacial acetic
acid. 2-Methyl-S5-n,butylpyridine (II) after usual treatment was
fractior -:d in vacuum to yield 37.5% of pure product, b.p.19
1051 3.Pengq 220-221°, n%°1.4911, dioo.goss, the picrate

. ™ a recristallisetion from ethanol melted at 137—138°(corr)
Found: C, 79.88, 79.61; H, 10.24, 10.41; N, 8.90, 8.82, Calcu~
lated for C10H15N: C, 80.48; H, 10.13; N, 9.38 4. Besides 2~
methyl~5-n.butylpyridine a small amount of a nitrogen contein-
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ing compound was obtained, b.p.19 130-1310, n%01.4322, dio

0.9463%. Found: C, 79.96, 80.01; H, 10.19, 10.26; N, 8.83,

9,04 %. It was not investigated in details.
3-n.Butyl-4-methylpyridine (III) and 2-methyl-5-n.hexyl-

pyridine (IV) were synthesized in a similar way. From croton-

aldehyde and n.hexen-1-ylethyl ether 2-ethoxy-3-n.butyl-4-me-

thyl-3,4-dihydro-1,2-pyran was obtained (3 2.8% yield), bip. o

112-114°, n%°1.4478, dioo.9080. The latter was converted to

yield 80.5% of 3-n.butyl-4-methylpyridine (III), b.p.23119-
120°, n301.4986, dﬁoo.9199, picrate m.p. 124.5-125%corr.).
Found: N, 14.74, 15.06. Calculated for C16H18N407= N, 14.81 %,
Correspondingly from methyl vinyl ketone and n.occten-1-ylethyl
ether 2-ethoxy-3-n.hexyl-6-methyl-3,4-dihydro-1,2~pyran was
obtained, the yield 39.8%, b.p.,, 80-83°, n301.4343, Found: c,
73.84, 73.73; H, 11.81, 11.80. Cy4Hpg0, requires: C, 74.35; H,
11.48 %. The latter was added to hydroxylamine to give 2-me-
thyl-5-n.hexylpyridine (IV). The yield 42.3%%, beDess 140-142°,
n2%1.4868, d42_00.8870, picrate m.p. 123-124°(corr.). Pound: N,
13.60, 13.69. CqgH,,N,0, requires: N, 13.78 %.
2-Methyl-5-n.butylpyridine was oxidated by selenium di-
oxide in pyridine to 5-n.butyl-2-pyridine carboxylic (fusari-
nic) acid (V) according to the procedure similar to that re-
ported by Jerchel (8) for oxydation of 2-methyl-5-ethylpyri-
dine to 5-ethyl-2-pyridine carboxylic acid. In the same manner
3-n.butyl-4-pyridine carboxylic acid (VI) was obtained. Found:
c, 67.08, 66.97; H, T.41, T.51; ¥, 8.13, 7.79. 010513023 Tre-
quires: ¢, 67.01; H, 7.31; H, 7.81 %. 2-Methyl-5-n.hexyl-
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pyridine was oxidated to give 5~ n.hexyl-2-pyridine carboxylic
acid (VII). Found: C, 69.30, 6931; H, 8.47, 8.37, N, 6.74,
6.81, CqoHq70,0 requires: C, 69.53; H, 8.26; N, 6.76 %. (Scheme
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The structures of the pyridine carboxylic acids were con-
firmed by IR-spectra (Table I).

We did not aim to get maximum yields at separate stages
and apparently they may be increased essentialy. As initial
O(,,B-unsaturated aldehydes (ketones) and vinyl ethers are not
difficult %o prepare by usual methods, the proposed synthesis
of the fusarinic acid, its isomers and homologues should be
considered as the most universal and convinient among those
known.
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