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Abstract - Intramoclecular addition of amine to acetylene
moiety produces 2,3,4,5-tetrahydropyridines from 5-alkynyl -

amines under catalytic action of Au{lll),

The recent discovery of pailadium catalyzed intramolecular addition of amine,
alcohol, and carboxylic acid to acetylene moiety has opened novel syntheses of

several heterocycles.1l2

Application to the synthesis of cyclic imines such
as 1-pyrrolines and 2,3,4,5-tetrahydropyridines is expected to open novel
approach to pyrrolidine and piperidine alkaloids isolated from the venoms of
fire ants.®"% we have found that 3-alkynylamines (1) cyclize in 5-Endo-Dig
manner under tha catalytic action of Pd(Il1l) species to give 2-alkyl-1-pyr-

rolines (2) in good vields after isomerization of initially formed enamines to

imines.® This reaction can be applied to internal acetylenic amines.

R-C=C(CH);,NH, — RJ/NS S— R,ANS
H

1 2

Synthesis of 1- and 2-pyrrolines from 4-pentenylamines has been reported under
the catalytic action of Pd(il) in the presence of oxidizing agent.-f'8 internal
olefinic amines gave unsatisfactory results. Appiication to the synthesis of

tetrahydropyridines from S5-alkenylamines was fruitless either by the lack of
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regioselectivity or by the recovery of starting materials. Under the circum-
stances, palladium catalyzed intramolecular reaction of S-alkynylamines (3)
was expected to open novel synthesis of tetrahydropyridines (5}. In fact, 5-
alkynylamines (3) regioselectively cyclized in 6-Exo-Dig manner and initially
produced 2-alkyl!idenepiperidines (4), which isomerijzed to 6-alkyl-2,3,4,5-
tetrahydropyridines {5). |In contrast to the above described cyclization of
alkenylamines, this reaction can be applied to interpal acetylenic amines.®
Yields of tetrahydropyridines, however, were sometimes unsatisfactory. There-
fore investigations to discover effective catalysts have been continued.
After several attempts, Au(lll} has been found effective under mild and neu-
tral conditions. This paper discloses the formation of 2,6-dialkyl- and 6-

alkyl-2,3,4,5-tetrahydropyridines (5) from the corresponding 5-alkynylamines

{3},

I}U(IH)
R—-C_=_C(CH2)3(|:HR’ . R-CE?
NH, NH,
3
R!
—_— —_——
RCHZN"" R RCH; SN-~R’
H
4 5
a; R = CHa(CH,)g, R' = H
b; R = CH3(Q-|.2)4, R' = CH3

5-Dedecynylamine (3a, R = n-Hex, R' = H; 80 mg, 0.44 mmol) was added to a
solution of 8 mg (0.020 mmol, 5 moi%)} of NaAuCId'ZHQO in 4 m|l of acetonitrile
and the whole was stirred at room temperature for 12 h. The reaction mixture
was diluted with ether and washed with aqueous ammonia and brine. The ethe-
real solution was dried (Na2804) an¢ concentrated to afford 6-heptyl-2,3,4,5-
tetrahydropyridine (5a)g in quantitative yield. Cyclization under the action
of PdCIQ(MeCN)2 (5 moi%) in refluxing propionitrile for 20 h gave the same

product in 70% yield.

— 298 —




HETERQCYCLES, Vol. 25, 1987

1-Methyl-5-undecynylamine (3b, R = n-Pent, R' = Me; 96 mg, 0.53 mmo!)} afforded
2-methyl-6-hexyl-2,3,4,5-tetrahydropyridine (5b}'9 quantitatively by the
action of 5 mol% of NaAuCl,*2H,0 in refluxing acetonitrile (5 ml, 4 h).

Though stereoselective reduction of 2,6-dialkyl-2,3,4,5-tetrahydropyridines
(5} to either trans-2,6-dialkylipiperidines or cis-isomers has been reported,3'5
the above described reaction opens novel approach to piperidine alkaloids

including solenopsin A and B.
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