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Synthesis of compounds structurally related to morphine is a field
of lasting interest to many chemists. These substances form a well-known class of ana]gesics2
which can possess properties of antagonism to narcotics3 and which includes phenazocine4 and
pentazocine™ of medicinal use.

The Grewe synthesis6 has been extended to.the preparation of a number
of morphinans, isomorphans and benzomorphansz, but this route and other.conventional
methods have failed on occasion 7 for the synthesis of 6,7-benzomorphans. The use of
N-chloroamines in the synthesis of cyclic amines via intramolecular addition to olefins has
been described in recent years. Thus, for example, Belleau has used a chloroamine solvolysis
for the synthesis of D-normorphinansg.

We wish to report a new route to 2-methyli-6,7-benzomorphan, utilising
as a key step an intramolecular addition of an amino radical to an olefinic double bond 9.
An 8-step sequence from benzaldehyde has been developed (overall yield about 19%) and is
described below.

The addition of diethyl benzylidenemalonate 1, (90% yield,
bp 120°/0.1 Torr) from a Knoevenagel condensation 10 between benzaldehyde and diethyl malonate
to a tetrahydrofuran solution of diallyl-zinc (room temperature, dry nitrogen)]] led to a
1,4-addition product 2 (75%, bp 120-122°/0.1 Torr)'2, whose decarboethoxylation (0.1 mole) in
dimethyl sulfoxide (85 m1) and water (0.2 mole), containing sodium chloride (0.1 mo]e)]3,
produced monoester 3 (85%, bp 95°/0.1 Torr). The latter was converted into amide 4 (85%) on
standing for 3 days 1in a methanolic solution of methylamine and sodium methoxide 14. Lithium
aluminium hydride reduction of 4 yielded amine 5 (80%, bp 82°/0,1 Torr). Replacement of
hydrogen attached to nitrogen atom by Chlorination in heterogenous medium 15 (excess of aqueous
1M sodium hypochlorite solution, methylene chloride, room temperature, 90 min strongly strirring)
gave N-chloroamine 6 (95%, undistilled), a good amino-radical precursor
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Homolytic fission of the nitrogen-chlorine bond, effected by slow addition of 15% aqueous
titanium trichloride solution (0°, nitrogen stream) to a 1:1 acetic acid-water solution of
chloride 6, produced the amino radical-titanium complex 7 which underwent cyclisation 7 by
intramolecular addition to the well situated olefinic double bond. The resultant carbon radical
8 abstracted a chlorine atom from 6, in a chain reaction, giving 2-chloromethyl-1-methyl-4-
phenylpiperidine as a mixture of trans 9 E(CDC13) 2.45 ppm (s, 3, NCH3) (20%)| and cis 10
6(CDC13) 2.30 ppm (s, 3, NCH3) (80%)] stereoisomers, in overall yield 92%. We believe that
the amino radical, formed in the chain-propagating step, also complexes with titanium and
that this complexed form 7 shows a strong preference for the double bond rather than the

benzene ring ]8.
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While, in principle, the intermediate radical 8 might have cyclised by
homolytic aromatic substitution to give the tricycle 11 directly, the formation of only the
monocyclisation products 9 and 10 suggests an easy chlorine atom transfer from 6 to 8 and the
presence of an unfavorable conformation (the 2,4-diequatorial isomer) for cyclisation.

However, inversion of 10a to the 2,4-diaxial piperidine 10b, a favorable conformer for
cyclisation, took place in the presence of aluminium trichloride in boiling cyclohexane, since
under these conditions the mixture of stereoisomers 9 and 10 produced 2-methy1-6,7-benzomorphan
11 in 60% yield [bp 90°/0.05 Torr, m/e 187, 6(CDC13) 2.37 (s, 3, NCH3), 7.08 (s, ;S CGH
hydrochloride (1Pr0H-Et20) mp 224°, 6(020) 2.92 ppm (s, 3, NCH3), 7,32 (s, 4, C6H4)

The new cyclisation method appears to be useful for the synthesis of various substitued
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benzomorphans and results will be presented later.

Acknowledgment : We wish to thank the D.G.R.S.T. for financial support of this study (GRANT
A.5.C.0. n° 74.7.09.78).

References

1 - Chemical abstract name : 1, 2, 3, 4, 5, 6-hexahydro-2,6-methano-3~-methyl-3-benzazocine.

2 - E.L. May and L.J. Sargent ("Analgetics", G. de Stevens, Ed., Academic Press Inc., New York,
N.Y., 1965, Chapter IV) present a detailed review of this subject.

3 - E.L. May and M. Takeda, J. Med. Chem., 13, 805 (1970).

4 - E.L. May and N.B. Eddy, J. Org. Chem., EZ, 294 1386 (1959) ; J.G. Murphy, J.H. Ager and
E.L. May, ibid., 25, 1386 (1960) ;tradé—;ames : Prinadol, Narphen.

5 - S. Archer, N.F. Albertson, L.S. Harris, A.K. Pierson and J.G. Bird, J. Med. Chem., 7, 123
(1964) ; trade name : Talwin. -

6 - R. Grewe, Angew. Chem., ég, 194 (1947) ; J. Hellerbach, 0. Schnider, H. Besendorf and
B. Pellmont, "Synthetic Analgesics", Part IIA, Pergamon Press Ldt., Oxford, 1966, pp 1-115.

7 - See for examples : a) G.N. Walker and D. Alkalay, J. Org. Chem., 31, 1905 (1955) ;
b) K. Kanematsu, R.T. Parfitt, A.E. Jacobson, J.H. Ager and E.L. May, J. Amer. Chem. Soc.,
29, 1064 (1968) ; c) T. Oh-Ishi, A.E. Jacobson, R.S. Wilson, H.J.C. Yeh and E.L. May,
J. Org. Chem., 39, 1347 (1974}, d) H. Inoue, T. Oh-Ishi and E.L. May, J. Med. Chem., 18,
787 (1975).

8 - T.T. Conway, T.W. Doyle, Y.G. Perron, J. Chapuis and B. Belleau, Can. J. Chem.,-ég, 245
(1975), and references therein.

9 - J-M. Surzur and L. Stella, Tetrahedron Lett., 2191 (1974) as leading reference.

10 - C.F.H. Allen and F.W. Spangler, Org. Synth., Coll. vol. IIIl, p.377 (1955).

11 - M. Gaudemar, Bull. Soc. Chim. Fr., 974 (1962).

12 - G. Daviaud and Ph. Miginiac, Bull. Soc. Chim. Fr., 1617 (1970).

13 - A.P. Krapcho and A.J. Lovey, Tetrahedron Lett., 957 (1973) ; A.P. Krapcho, E.G.E. Jahngen
and A.J. Lovey, ibid., 1091 (1974) ; C.L. Liotta and F.L. Cook, ibid., 1095 (1974).

14 - An alternate synthesis of the amide 4 consisted of saponification of diester 2,
decarboxylation of the diacid (80%), thionyl chloride treatment of the monoacid and



272
724 No. 31

reaction of the acid chloride with methylamine (80%).
15 - J.K. Kerwin, M.E. Wolf, F.F. Owings, B.B. Lewis, B. Blank, A. Magnani, C. Kharash and
Y. Georgian, J. Org. Chem., 27, 3628 {1962).

16 - J-M. Surzur, P. Tordo and L. Stella, Bull. Soc. Chim. Fr., 111 (1970).

17 - J-M. Surzur, L. Stella and P. Tordo, ibid., 115 (1970).

18 - Evidence of the uncomplexed amino radical behaving differently will be reported elsewhere.
19 - Compounds reported gave correct elemental analyses. Mass spectral, ir and nmr data confirmed

their structures.



