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1-Dibenzylamino-2-propanone and its l-methyl derivative,
2-benzylamino-l-cyclchexanone, 2-benzylamino-l-cyclopentanone,
and N,N—dibenZyl-pux(X=H,Br,NOz)—phenacylamine, by enploying
70%-perchloric acid or triflic acid as cyclization catalyst ,
afforded l-aza-5-methy-dikenzofc,flbicyclo[3.3.11nona~-3,6-
diene and its 9-methyl derivative, l-azadibenzo[h,mltricyclo-
[5.3.3.02'7]trideca—8,12—diene, l-azadibenzo[g,}]tricyclo-
[4.3.3.02'6]dodeca~3,6-diene, and 1—aza-5—p-X(X=H,Br,N02)—
phenyldibenzo[c,f}bicyclo[3.3.l]nona—3,6-diene, in 74-95%

igolated yields, respectively.

We reportedl)recently that the perchloric acid catalyzed
double-cyclization reactions of N,N-dibenzylamincacetaldehyde
diethylacetals gave pharmacologically active l-azadibenzolc,f]-
bicyclo{3.3.l]nona—3,6-diene in high isclated yields, independent

of the nature of the substituents on the arcmatic ring.
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In the course of our studies on the enlargement of the scope
of the strong acid catalyzed double-cyclization reactions, we wish
to describe here the first successful example of the double-c¢ycli-
zétion reactions of dibenzylaminoketones(l) with a variety of sub-
stituent, by employing 70%-perchloric acid(70-80°C, 3 hrs) or tri-

flic acid(room temperature, overnight) as cyclization catalyst
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Typically, l—diﬁenzylamino~2—propanone(ég)(1 mmol) was dissol-
ved in perchloric acid{l ml) at below 0°C, the reaction mixture
was allowed to stand overnight at room temperature, then heated,
and cooled. The resulting precipitates of perxchlorate of 23 were
collected, basified with ag. sodium hydroxide, followed by extrac-
tion with dichloromethane. The extracted solution was evacuated
and the residue was chromatographed on an alumina column affording
l-aza-5~-methyl-dibenzolc,flbicyclo[3.3.1]nona-3,6~diene(2a) (mp.
124-5°C) in 75% yield. In a similar way, l-aza-5,9-dimethyvl-di-
benzo[c,f]bicyclo[3.3.l]nona~3,6-diene(gg)(mp.71—2°C) and l-aza-—
dibenéo[h,m}tricyclofs.3.3.02'7]trideca-s,lz-diene(;g)(bp.163-6°c
/0.005Torr, HClO4salt; mp.>300°C) were isolated from the reactions

of the corresponding l-dibenzylamino-l-methyl-2-propanone{lb) and
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2-dibenzylamino-1l-cyclohexanone (2¢}, in 80% and 92% yield, respec-
tively.

Furthermore, 2—benzylaﬁino-l-cyclopentanone(éé), by using tri-
flic acid?)was efficiently double-cyclized to l-azadibenzolg,l]-
tricyclo[4.3.3.02'6]dodeca-?,ll—diene(gg)(mp.161—2°c) in 95% yield,
whereas the reaction in perchloric acid was not smoothly undergone
double-cyclization affording 2d as a minor product(20%=} and a
gingle-cyclized product(gg')4&as isolated in 60% yield.

Finally, the reaction of N,N—dibenzyl—phenacylamine(;g)5)

in tri-
flic acid resulted in 95% yield of l-aza-5-phenyl-dibenzolc,flbi-
cyclo[3.3.1]nona—3,6-diene(§g)(mp.138—9°c),andinthe same way, N,N-

dibenzyl-p-bromo (1£) and -p-nitro-phenacylamine (g} gave l-aza-5-

Table 1 MR Assignment of Double—Cyclization Products(2)

*)H_(@ @ H,@ @ H R
Corp. a Jab(HZ)Hb a Ja'b’ (HZI)-Ib € others
Z2a 4,69 (17.5) 3.95 3.26(s,2H) 1.72(s,3H)
2b 4.67 (17.5) 3.98 4.59 (17.5) 3.83  3.30(qg,1m) .1.73(s,3H)

¥2) 1.18(d,J=7THz,3H)

2D 4.68 (g g5 395 457 o 3.82 3.24(m1m) izlziimél(i)m)

28 4,73 4.07  4.60 3.89  3.41(m,1H) 2.85(m,1H) -
(17.5) (17.5) L sh)

22 473 o 397 §.34(s,2H)

2 472 gqq 397 .31 (s, 2H)

29 474 Q74 3.9 3.34 (s, 2H)

*1} 2a-2g(2c: HCLO4 salt) gave correct mass spectra and elemental analyses,

*2) 13C—NMR(gated decoupled,ppe &wn field from ™S, in CDC13);

2b: 15.50(C9—g33,q), 20.46(C5-§H3,q), 36.56(§%,s), 57'.72(g_2 or 8,t), 58.15
(gg,d), 60.26(g_2 or 8,t).

2¢c: 22,05 25,89 27.95 31.85(~(§ﬁ2)4—), 36.89(27,5), 53.64(C

S0 or 11°F
(Cyrd), 60.26(C o 1178+

}, 60.07
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p-bromo (2£) (mp.157-8°C) and -p-nitro-phenyl-dibenzolc,flbicyclo-

[3.

3.1Inona-3,6-diene(2g) (mp.236~-7°C) , in 95% and 74% yield,

respectively.

by

28

The structures of 2a- 2g depicted in Scheme 1 were identified

their NMR spectra shown in Table 1.

In conclusion, a general synthesis of pharmacologically active

and related compounds from the corresponding N,N-dibenzyvlamino-

ketones was achieved.
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were prepared by the reactions of dibenzylamine with C[-I3COCH.2B1:, Ph(‘DCHZBr,
p-Br and p-NO,-PhCOCH,Br in 75-90% yields, respectively. lb(bp.120-2°C/
0.003Torx) , lo(mp.l04-5°C) and 1d(mp.74-4°C) were synthesized by the reac-
tions of dibenzylamine with 3-hydrosy-2-butanone, 2~hydrosy-l-cyclohexanone,
and 2-hydroxy-l-cyclopentanone, in 50-75% yields. All of them gave accepta—
ble MMR and Mass spectra.

In a typical procedure, 1d() mmol} was dissolved in triflic acid(l.5g,10mmwl)
at below 0°C and the reaction mixture was allowed to stand overnicht at r.t,
poured into cracked ice, basified with ag.NaOH, followed by extraction with
CH,C1 After an usual work up, 2d was isolated.

2“2
2d": oil, w/e 261(4) 170 (M-(CH-CH,)) IR(S ,in CDCLy)
1.68-2.68(4H,m,~ (Gp) p-) 3.13(1M,d,5=13Hz,H_ ar) fa

3.34(1H,d,J=15Hz By or b’) 3.49(14,t,J=6.8Hz,H )

3.72 (1, d,J—lSHz,Hb or pr) 412(1H,d,5=13Hz, .
Ha or a’) 6.12(14,44,3=5 and 2.5Hz,H )
6.83-7.65(9H,m) . Ba' Har g, Hy,,

5) Hot 70%-HC10O 4 Was ot effective, le-1lg were recovered quantitatively.
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