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Although numerous syntheses of carbocyclic and heterocyclic systems by the enamine
method are now available,1 syntheses of aromatic compounds by this method are relatively
few, Aromatic compounds have been obtained by cycloaddition of alkyl pentadienocates to
enamines,2 by ocycloaddition of a=chloroacrylonitrile to dienamines3, by dehydrogenation
of cyclic enamines with tetraphenylcyclopentadionone,4 and by distillation of the
enamine (not isolated) from 2-acy1furanss. We now wish to report two new one-step
syntheses of the benzene ring system.

The first method involves reaction of enamines of acyclic ketones with halogeno-

o, B~unsaturated acid chlorides, in boiling bhenzene, and gives substituted m-aminophenols
(Iv, v, or VI), We have previously shown® that acryloyl chloride (II, X=Y=H) gives the
cyclohexenone (III, X=Y=H), When p-chloro - {or a,p - dibromo) acryloyl chloride is used
the cyclohexenone is not isolated but undergoes dehydrohalogenation (or elimination of

bromine) to give the aromatised product (IV, V, or VI; Table I) as illustrated in

Scheme I,
TABLE I.

Enamine (I) Acid chloride (II) % Yield of m-aminophenol

m,p.°)
RN R’ X Y v v+ VI
Morpholino CH, Br Br 5 (227-230) 7(165)
Morpholino CcH, c1 H 48 (230-231) -
N-Phenyl-  CcH c1 H 32 (86.5-87.5) -
piperazino
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The second method involves reaction of aliphatic or aromatic acid chlorides with
acyclic cross-conjugated dienamines (VII).7 This gives pentasubstituted bengenes (x)
or dihydro-¥-pyrones (XII) in variable yields depending upon the acid chloride and the
experimental conditions used (Table II). Possible mechanisma for the formation
of these two products are given in Scheme IJ., As shown in Table II, low temperatures
seem to favour the formation of the ¥-pyrone. We suggest that at high temperatures
proton loss from the intermediate iminium salt (VIII) occurs to give & mixture of
C-acylated cross conjugated and linear dienamines (IXa and IXb), the latter cyclising
to the benszene derivative (X) under the reaction conditions (path C). The dihydro- ¥ -pyrone
must be formed during the aqueous work-up, either by hydrolysis of the pyran (XIII),
formed by collapse of the iminium salt (VIII) (path A), or cyclisation of the p-diketone
(enolic form XI) liberated by.hydrolysis of the uncyclised C-acylated dienamines .(IXa and

IXb) (path B), Further investigation is necessary to distinguish between these two

possibilities,
TABLE II
Dienamine (VII) Acid Chloride Reaction Dihydro- ¥ - Benzene (X)
temperature pyrone (XII)
RN R’ r? °c % Yield % Yield m.p. °C
Morpholino CH3 c 6H5 20 24 - -
Morpholino CH.3 C6H5 80 - 67 B82.5~-83.5
Morpholino CH3 p—NOZC 6H 4 20 24 - -
Morpholino CH3 p—N0206H4 80 - 35 222223
Morphiolino CHy  p-CHOCH, 80 - 41 139-140
Morpholino Ch'3 [ 6H5 *CH=CH 80 - 20 93
Morpholino CZHS CGHS 80 17 17 1Mi=112
Morpholino 02H5 p-N02C6H4 80 20 32 222-223
Morpholino CZHS p—CH3006H4 80 - 31 165~166
Pyrrolidino CH3 CH3 20 60 - -

c - -
Pyrrolidino I-I3 c 6H5 20 34
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The astructures of all products are supported by full analytical and spectroscopic
data, Further exemplification of these new synthetic methods is in progress.

We are indebted to Geigy (UK) Limited for grants (to B.J.H. and C,T.Y.).

References.

1. Enamines: Synthesis, Structure, and Reactions, Ed. A,.G, Cook, Dekker,
New York, 1969,
2. S. Danishefsky and R. Cunningham, J, Org, Chem,, 1965, 30, 3676

3. J. §. Madsen and S.-0O. Lawesson, Tetrahedron, 1968, 24, 3369.

4, W, Ried and W, K#ppeler, Annalen, 1965, 687, 183

5. L. Birkofer and G, Daum, Angew, Chem., 1960, 72, 707; Chem,Ber., 1962, 95, 183.
6. J.R. Hargreaves, P.W, Hickmott, and B,J, Hopkins, J, Chem,Soc,{C), 1968, 2599.
7. P, Madsen and S.-0. Lawesson, Rec, Trav, Chim., 1966, 85, 753; P.W. Hickmott

and B,J. Hopkins, J, Chem,Soc,(B), 1970, in press,




