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The reaction of 2- and 4-alkenylanilines with paraldehyde gave 6- and 8-alkenylquinaldines. Heating 8-( l'- 
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-(l'-methyl-2'-butenyl)anilines I-IV with par- 
aldehyde [5]. 

R 

(CH~CIIO)3 ~ PPA 

I-IV V-VIII |X-XII 
I, V, IX RffiH; If, VI, X R--4-CHs; Ill, VII, XI Rffi5-CH3; IVI VIII, XII R---4-OCHs 

Quinaldine derivatives were obtained on the basis of 4-(l'-methyl-2'-butenyl)anilines XIII-XV, as well as from 2-(2-cy- 
clopentenyl)aniline (XIX). 

XIII, XIV, XVI, 

NH 2 R 2 

_.Ccn~cHo) L 

XIII-X'V 
NH2] ! |~ (CH3CHO) ~ =- ~ . ~  

XVII R~--H; XV, XVIIl Rt--CHs; XIII, XVI R~=H, XIV, XV, XVII, 
XVI I 1 R 2 = CHs 

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 conf'wmed 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 XXI in 28% yield. 

XXl 

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-(l'-methyl-2'- 

butenyl)quinaldines in PPA leads to tricyclic quinoline compounds with isomerization of the alkenyl substituent. 

EXPERIMENTAL 

The IR spectra of films of the compounds were recorded with a UR-20 spectrometer. The PMR spectra of solutions in 
CC14 were obtained with a Tesla BS-487 spectrometer (60 MHz) with tewamethylsilane (TMS) as the internal standard. 
Analysis by GLC was carried out with an LKhM-8MD chromatograph with a column (2700 x 3 ram) packed with 5% SE-30 
on Chromaton N-AW-DMC, the helium flow rate was 40 ml/min. 

Starting compounds I-IV, VIII-XV, and XIX were obtained by the methods in [8, 9]. 
Synthesis of Alkenyiquinaldines. A mixture of 80 mmoles of the alkenylaniline, 7 g (52 mmoles) of paralde- 

hyde, 4.5 ml of concentrated HCI, and 0.05 g of ZnC12 was heated for 5 h at 180~ 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-(l'-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 P2Os and 7.5 g of H3PO4, and the reaction mixture was 

heated for 6 h at 140~ The mixture was then treated with KOH solution, and.the alkaline mixture was extracted with ben- 
zcne. The exta'act was dried over KOH, the solvent was removed by distillation, and the product was isolated by chromatogra- 
phy with a column packed with A1203 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 XI, and 1.07 g of XII. 

Synthesis of XXIL A mixture of 20 g (124 mmolcs) of 2-alkenylaniline I and 17 g (125 mmoles) of acetylacetone 
was heated for 3 h at I05~ Vacuum distillation gave 29 g of XXI. 

A 74 g sample of PPA (prepared from 20 g of P205 and 54 g of H3PO4) was added to 7.4 g of the XXI obtained above, 

and the mixture was heated for 12 h at 140~ It was then treated with 40% KOH solution, and the alkaline mixture was ex- 
tracted with benzene. Vacuum distillation gave 1.9 g of XXII. 

LITERATURE CITED 

1 .  

2. 
3. 
4. 

, 

6. 

. 

8. 

. 

L. S. Hegedus, G. F. Allen, J. J. Bozell, and E. L. Waterman, J. Am. Chem. $oc., 100, 5800 (1978). 
Ro R. Webb and S. Danishefsky, Tetrahedron Lett., 24, 1357 (1983). 
B. Scholl and H.-L Hansen, Heir. Chim. Acta, 63, 1823 (1980). 
I. B. Abdrakhmanov, A. G. Mustafin, G. A. Tolstikov, and U. M. Dzhemilev, Khim. Geterotsikl. Soedin., No. 4, 
505 (1987). 
R. Elderfield (ed.), Heterocyclic Compounds [Russian wanslation], Vol. 4, IL, Moscow (1955). 
I. B. Abdrakhmanov, A. G. Mustafm, V. M. Sharafutdinov, A. S. Taichinova, and G. A. Tolstikov, Izv. Akad. Nauk 
SSSR, Ser. Khim., No. 4, 839 (1985). 
G. Saint-Ruf, De Ashish, and J. C. Perche, Bull. Soc. Chim. Ft., Nos. 7-8, 2514 (1973). 
I. B. Abdrakhmanov, V. M. Sharafutdinov, N. G. Nigmatullin, I. A. Sagitdinov, and G. A. Tolstikov, Zh. Org. 
Khim., 18, 1466 (1982). 
I. B. Abdrakhmanov, V. M. Sharafutdinov, and G. A. Tolstikov, Izv. Akad. Nauk SSSR, Set. Khim., No. 9, 2160 
(1982). 

1139 


