
HETEROCYCLES, Yo1 19, No 8, 1982 

A SPONTANEOUS RING CLOSURE REACTION AS A NEW ROUTE TO ISOQUINOLINE 

DERIVATIVES 

Ole Riis Andresen and Erik B. Pedersen 

Department of Chemistry, Odense University, 5230 Odense M, Denmark 

Abstract - A spontaneous reaction takes place between benzaldehydes, 

malononitrile and N-methyl-4-piperidone to yield the compounds la-i 

which can be aromatized to the new dicyano-1,2,3,4-tetrahydroisoqui- 

nolinamines 2a-e. Tetrahydro-2,7-naphthyridines were also isola- 

ted as by-products. 

The recent interest in the synthesis of cyclohexadiene derivatives by a base 

1-4 catalyzed dimerization reaction of alkylidenemalononitriles , prompts us to 

report our results on a new cyclization reaction of N-methyl-4-piperidone with 

benzaldehydes and malononitrile to give the hexahydroisoquinoline derivatives 

la-i. 

The necessary base catalysis for the ring closure reaction was brought about by 

N-methyl-4-piperidone and the weakly exothermic reaction proceeded smoothly in 

good yields when stoichiometric amounts of the starting materials were treated 

in methanol. Spectral data for the products, hexahydroisoquinolines, summarized 

in Table 1 were in good agreement with those expected for the assigned structures 



Table 1: Preparation of hexahydroisoquinolines (1). 

Fla) Yield %b) M.p. OC C ,  'H-NMR IR(KB~)c~-' 

a ) ~ ~  showed correct M+, b ) ~ r u d e  product. "~ecrystn. from n-BuOH. d)L, !4 n-BuOH. 
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, which were also supported by transforming 1 to 2 ,  as follows. When heated 

in MeOH containing KOH, dehydrocyanation of I took place accompanied by aroma- 

tization due to isamerization of the h4 double bond to afford the tetrahydro- 

isoquinolines 2a-Ze in 35-17% yields, as shown in Table 2. 

l a - e  2a - e  - - 

Table 2: Preparation of tetrahydroisoquinolines (2). 

. . 

a)~howed correct M+ and all the compounds gave correct microanalyses. b)~rude 

product. "~ecrystn. from 1-butanol 



When NaOMe was used instead of KOH in the aromatization reaction of 1, 2 were 

Obtained in very lower yield. This may be connected with formation of tetrahy- 

dro-2.7-naphthyridines in a competing reaction. Small quantities of the crystal- 

line products % and 2 precipitated on addition of water to the methanol 

solution when a and 2, respectively, had been filtered off. 

NaOMeIMeOH 
la ,  e - 2a. e + 
- A - 

When lb, c, f-i were stirred with a great excess of NaOMe in MeOH at O'C a micro- 

crystalline product soon precipitated. Although its structure has not yet been 

completely determined, spectroscopic data (including MS) and microanalysis indi- 

cate that it could be an addition compound of and MeOH. 

EXPERIMENTAL 

6-~~ino-2-methyl-8-phenyl-5,7,7-tricyano-l,2,3,7,8,9-hexahydroisoquinoline (la)- 

(Typical example). Malononitrile (6.7 g, 0.1 mol) and benzaldehyde (5.3 g, 0.05 

moll were dissolved in methanol (50 ml) and N-methyl-4-piperidone (5.7 g, 0.05 

mol) was added with stirring. From the cooled reaction mixture there was obtai- 

ned a microcrystalline precipitate which was washed with methanol, dried, and 

recrystallized from n-butanol. Found: C 72.09; H 5.49; N 22.16. Calcd for 

Cl9HI7N5: C 72.36; H 5.43; N 22.21. Yield and physical data are given in Table 1. 

6-Amino-5,7-dicyano-2-methyl-8-(~-methyl~henyl~-l,2,3,4-tetrahydroiso~uinoline 

(2b)(typical example). One pellet of KOH (0.2 g) was added to a bailing suspen- 

sion of (0.66 g, 0.002 mol) in methanol (10 ml). After reflux for !4 h the 

solution was cooled to give crystals which were collected by suction filtration, 

washed with water and methanol, dried, and recrystallized from 1-butanol. Found: 

C 75.54; H 6.01; N-18.52. Calcd for ClgHl8N4: C 75.47; H 6.00; N 18.53. Yield 

and physical data are given in Table 2. 
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4-Cyan0-3-methoxy-7-methy1-1-phenyl-5 .6 .78- t tahyd-27-naphthyr id ine  (3a). 

Yield 9%, m.p. 205-208'~. 'H-NMR: 6(CDC13)=2.33(s,3H,N-CH3); 2.92 (4H,-(CH2)2-); 

3.20(s,2H,CH21; 4.67(s,3H,0CH3); 7.45(m,5H,arom.). IR(KBr): 2218 ~-'(CN). MS: 

m/e 279.1373.calc for Cl7HI7N30: m/e 279.1371. 

1-(4-Chloro~henyl)-4-cyano-3-methoxy-7-methyl-5,6,7,8-tetrahydro-2,7-na~hthyridi- 

ne (3b). Yield 3%, m.p. 189-192'~. 'H-NMR;~ (CDC13)=2.30(s,3H,N-CH3);2.90 (4H, 

(CH2)>); 3.16(s,2H,CH2); 4.05(s.3H,0CH3); 7.40(q,4H,arom.). 1~(~~rl:2218cm-~ 

(CN). Found: C 64.31; H 5.09; N 13.58. Calcd for C17H16 CIN 0' C 65.07; H 5.14; 3 ' 

N 13.39. 
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