CHEMISTRY LETTERS, pp. 865-866, 1978. Published by the Chemical Society of Japan

TRIFLIC ACID CATALYZED DOUBLE-CYCLIZATION OF N,N-DIBENZYI~2-PROPYNYLAMINE AND RELATED CQOMPOUNDS
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Triflic acid catalyzed double-cyclization reactions of N,N-dibenzyl-2-prop-
ynylamine, N-benzyl-N-phenethyl-2-propynylamine, and N-(«-benzylphenethyl) -2~
propynylamine afforded l-aza-5-methyldibenzo[c,flbicyclo[3.3.1]nona-3,6-diene,
l-aza-6-methyldibenzo[d,glbicyclo[4.3.1]deca-4,7-diene and 6-aza-l-methyldibenzo-
[b,i]bicyclo[3.3.2]lnona-2,8-diene in high isolated yields, respectively.

The utilization of alkynes for carbon~carbon bond formation in organic syntheses has been de-
veloped, but the reactivities of vinyl cation generated from alkynes have not been well established]:)

In our previous reportz)

were described the perchloric acid catalyzed double-cyclization reactions

of N,N-dibenzylaminoacetaldehyde diethylacetals to pharmacologically active l-azadibenzo{c,f]bicyclo-
[3.3.1]nona-3,6~diene in high isolated yields, independent of the nature of the substituents on the
aromatic ring. We wish to describe here that N,N-dibenzyl-2-propynylamine (la) :,” N-benzyl-N-phene-
thyl-2-propynylamine (2) ; )and N- (¢-benzylphenethyl) -2-propynylamine(3) , by employing triflic acid as
cyclization catalyst,) are each effectively double-cyclized to afford l-aza-5-methyldibenzo(c,f]-
bicyclo[3.3.1]nona—3,6-diene(4=), 1-aza-6—methyldjbenzo[d,g]bicyclo[4.3.1]deca—4,7-diene(g) , and 6~

aza-1-methyldibenzo b, i1bicyclo[3.2.2]nona-2, 8-diene (6) ) in high isolated yields (Scheme 1).
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In a typical procedure, compound la(l mmol) was dissolved in 1.5g(10 mmol) of triflic acid at
below 0°C and the reaction mixture was allowed to stand overnicht at room temterature. The mixture
was poured into cracked ice and basified with ag. NaOH, followed by extraction with dichloromethane.
The resulting dichloromethane solution was concentrated and the residue was chromatographed on an
alumina colum to give 4, yield 95%, colorless needles, mp 123°C, m/e 235, I\IMR(S, in C‘DC13) 1.70
(3H,s,CH3) 3.24(2H,s,Cy-Hp) 3.95(2H,d,J=17Hz,C,g-Hendo) 4.58(2H,d,J=17Hz,C2,8—Ir_Iem) 7.0—7.6(8H,m)6.)
5: yield 89%, oolorless viscous oil, m/e 249, NMR(&, in CDC13) 1.60(3H,s,CH3) 2.20(1H,m,C3-H) 2.85
(1H,m,C3-H) 3.00-3.30(2H,m,C>-Hy) 3.35(2H,m,Cy9-Hp) 3.92(1H,d,J=16Hz,Co-Hapnqo) 4.52(1H,d,J=16Hz,Co-
Hexp) 6.9-7.4(8H,m), HCl salt mp 189°C. 6: yield 95%, ocolorless viscous oil, m/e 235, NMR(S, in
CDCl3) 1.73(3H,s,CH3) 2.15(1H,s,exchanged with DZO,NIi) 2.90(14,4,J=120z,Cy-H) 3.40(2H,dd,J=3Hz,17Hz,
C4-Hy) 3.50(1H,d,J=12Hz,Cy-H) 4.25(1H,t,J=3Hz,C5-H) 7.0-7.5(8H,m), HCl salt mp >300°C.

However, in spite of the smooth double-cyclization reaction of la to 4, N,N-dibenzyl-3-phenyl-
2-propynylamine (1b) 7) in triflic acid at room temterature for 1.5 hrs did not give any double-cycli-
zed products, but afforded benz[clazepine derivative (7) almost quandtatively?)_z_: yield 95%, yellow
visocous o0il, m/e 311, NMR(&, in CDCl3) 2.75(2H,4d,J=8Hz,C7-Hy) 3.50(2H,s,N-CHy-Ph) 3.60(2H,s,Cy-Hy)
6.30(1H,t,J=8Hz,Cg-H) 7.0-7.5(14H,m). Furthermore, the reaction of N,N—d:'.benzyl—Z—butynylam;i.r1e7)
(1c) in triflic acid at room temperature for 3 hrs gave a trace of benz[c]azepine derivative(8) (3%)
and 4-benzylamino-2-butanone (2)9) (52%) , which were no longer subject to the double-cyclization to
1-aza-5-methyl-dibenzo[c, f]bicyclo[3.3.2]deca-3,6-diene. 8: wnstable oil, m/e 249, NMR(S,in CDC15)
2.20(3H,s,CH3) 2.75(2H,d,J=6Hz,C7-Hp) 3.50(2H,s,N-CH,-Ph) 3.60(2H,s,Cp-Hp) 6.90(1H,t,J=6Hz,Cg-H)
7.1-7.5(10H,m) (Scheme 1).

Further studies along the scope and the limitation of the strong acid catalyzed double-cycli-
zation reactions are in progress.
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8) When 7 in triflic acid was heated at 70°-80°C, the reaction was complicated.
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