SYNTHESIS OF ALKENYLQUINOLINES AND CYCLIZATION OF
(1-METHYL-2-BUTENYL)QUINALDINES IN POLYPHOSPHORIC ACID
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The reaction of 2- and 4-alkenylanilines with paraldehyde gave 6- and 8-alkenylquinaldines. Heating 8-(1"-
methyl-2'-butenyl)quinaldines in polyphosphoric acid leads to the formation of tricyclic compounds with
isomerization of the alkenyl group.

2-Alkenylanilines are convenient reagents for obtaining various heterocyclic compounds [1-4]. Their use for the synthe-
sis of quinolines makes it possible to obtain unsaturated quinolines that can be cyclized to tricyclic compounds.

With this end in mind, a number of 2-alkenylanilines were subjected to reactions to synthesize quinolines. 8-
Alkenylquinaldines V-VIII are formed in up to 87% yields in the reaction of 2-(1'-methyl-2'-butenyl)anilines I-IV with par-
aldehyde [5]. :
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I, V, IX R=H; II, VI, X R=4-CHy; III, VII, XI R=5-CHs; 1V} VIII, XII R=4-OCH,4

Quinaldine derivatives were obtained on the basis of 4-(1'-methyl-2'-butenyl)anilines XIII-XV, as well as from 2-(2-cy-
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X1II, XIV, XVI, XVII R'=H; XV, XVIII R'=CHy; XIII, XVI R?=H, XIV, XV, XVil,
XVIII R2=CH,

It was established that cyclization under the influence of polyphosphoric acid proceeds only in the case of 8-
alkenylquinaldines V-VIII and leads to the formation of tricyclic compounds IX-XII; isomerization of the 1-methyl-2-butenyl
substituent, which is confirmed by the appearance in the PMR spectra of a six-proton singlet signal at 1.16-1.27 ppm {6], is
observed. It should be noted that heating 6-alkenyl- and 8-cyclopentenylquinaldines XVI-XVIII and XX is accompanied by
resinification and does not give cyclization products.
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The condensation of amine I with acetylacetone [7] leads to the formation of XXI in 96% yield, heating of which in
polyphosphoric acid (PPA) leads to the formation of tricyclic quinoline XXT in 28% yield.

Ior T = i

The structures of the compounds obtained were proved by spectral methods and by elementary analysis (Table 1),
Thus, 6- and 8-alkenylquinaldines were synthesized on the basis of 2- and 4-alkenylanilines. Heating 8-(1'-methyl-2'-
butenyl)quinaldines in PPA leads to tricyclic quinoline compounds with isomerization of the alkenyl substituent.

NHZ

EXPERIMENTAL

The IR spectra of films of the compounds were recorded with a UR-20 spectrometer. The PMR spectra of solutions in
CCl, were obtained with a Tesla BS-487 spectrometer (60 MHz) with tetramethylsilane (TMS) as the internal standard.
Analysis by GLC was carried out with an LKhM-8MD chromatograph with a column (2700 % 3 mm) packed with 5% SE-30
on Chromaton N-AW-DMC; the helium flow rate was 40 ml/min.

Starting compounds I-1V, VIII-XV, and XIX were obtained by the methods in {8, 9].

Synthesis of Alkenylquinaldines. A mixture of 80 mmoles of the alkenylaniline, 7 g (52 mmoles) of paralde-
hyde, 4.5 ml of concentrated HC], and 0.05 g of ZnCl, was heated for 5 h at 180°C, after which the mixture was cooled and
treated with 10 g of 40% KOH. The products were extracted with benzene and dried over KOH. The alkenylquinaldines were
isolated by distillation at reduced pressure.

Cyclization of 8-(1'-Methyl-2'-butenyl)quinaldines in PPA. A 3.7 g (17 mmoles) sample of the 8-
alkenylquinaldine was added to 20 g of PPA, prepared from 12.5 g of P,Os and 7.5 g of H,PO,, and the reaction mixture was
heated for 6 h at 140°C. The mixture was then treated with KOH solution, and the alkaline mixture was extracted with ben-
zene. The extract was dried over KOH, the solvent was removed by distillation, and the product was isolated by chromatogra-
phy with a column packed with Al,O, with hexane-benzene (5:1) as the eluent. This procedure gave 1.33 g of IX, 1.18 g of
X, 1.25 g of X1, and 1.07 g of X1II.

Synthesis of XXII. A mixture of 20 g (124 mmoles) of 2-alkenylaniline I and 17 g (125 mmoles) of acetylacetone
was heated for 3 h at 105°C. Vacuum distillation gave 29 g of XXI.

A 74 g sample of PPA (prepared from 20 g of P,Os and 54 g of H;PO,) was added to 7.4 g of the XXI obtained above,
and the mixture was heated for 12 h at 140°C. It was then wreated with 40% KOH solution, and the alkaline mixture was ex-
tracted with benzene. Vacuum distillation gave 1.9 g of XXII.
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