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we have found a remarkably simple one-step syathesis of arylated 1,3-dihydro-2H-
arepinones (5) from sprroquiro. etrers (1-3) whicn, 1n turn, are easily obtained in

high yield by oxidative coupling of 2,4-d1-s1bst . tuted phenol.
2

Refluxing a solution of spiroquinel ether 1 (R]= R = t—C4H9, 4.08 g, 10 mmol) in

a1 11 n_xture (150 ml) of methylene chloride, mettarol and methylamine (40% aqueous
solution) for 2 hr, [ollowed by partial evaporation of sc.vert gives in 87% yield 5a

as colorlesgs crystalline precipitate
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Ba in 86% y.eld Tre structuzes of Ta ard Jda are suprorted oy elemental analyses and
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Table 1. Azepinones 5 and 6, and their Photoisomers [ and 8
Compound R g2 R% ap (°0) Yield (%)
-C,H =L, 4 =1 8
5a -0, Hg LN o 153-155 7
5b ‘t—C4H9 t—L4H9 n-CBHY 162-164 76
[ -{? —- ‘L o=, -
Se =yl t-C g o=CeHy 209-211 75
5d L0l t=CoHy CHy 144~146 72
Se t_CSHH T—F5F11 H-CBHY 180~182 81
5 t—(‘4H9 C‘PhB n_CjH( 211=214 90
beg ‘t—C4H9 C‘Phj C—CGHTI 188-161 86
6a CH5 167-168 57
- 1901 8
6b -0 H, 90-193 7
6c C=CgHy 237-238 97
Ta Chy 130-143 66
1 e
T - 153-1
b Ri= 7= 1=0,kg =04, 53-153 93
Te e~CHy, 138-155 83
8a CHy 203%-205 72
-C_H 136-138 1
8b n 03 7 36-13 7
8c e-CgHyy 181-183 95
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spectroscopic data Oxidation of Ba with KMnO, at room temperature gives the spiro-
substituted 2(3H)-benzofuranone 9 ( mp 234—2353, 92% yield) whose 130 mr spectrum Te-
veals three carbonyl groups and whose IR spectrum exhibits the characteristic 2(3H)-
benzofuranone absorption at 5.5 p.7

n-Propylamine and cyclohexylamine were found to react with spirogquinol ether 1 in
the same manner as described for methylamine and the resulting azepinones 5b and 5¢
as well as their benzofurano-annelated oxidation products 6b and 6¢ underwent smooth
photochemical isomerization to give 7 and 8, respectively (see Table 1). Agepinones of
structure 5 were alsc obtained 1n good yields by addition of primary amines to spiro-
gquinol ethers 2 (R1= R%= CSHH) and 5_8 (R1= =C,Hg, R%= GPh

The mechanism fer the formation of azep_nones 5 probably involves nucleophilic

5)'

opening of the oxetene ring 1n 1-3 by the amine to give a b-amino-substituted 2,4-
cyclohexadienone which, as originally suggested by Paguette for the reaction of chlor-

amine with phenolate 1on,9 Lsomerizes according to the following reaction sequence.
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In support of this mechanism, we have found that secondary amines react with spiro

-

quinol ethers to give 6-amino-substituted 2,4-cyclohexad.enones. For example, refluxing
a suspension of * (4.08 g, 10 mmol) in methanol (50 ml) and morpholine {5 ml) for 5
min gives a bright yellow solution from which 4 (R1: RZ: t—C4H9, R5— R4: CH2CHQOCH20H2)
crystallizes at room temperature (94% yield). lts structure is supported by elemental
analysis ana spectroscoprc data Interestingly, this substance 15 1dentical with a
compound that had been obtained previously in the cuproug chloride-morpholine complex
catalyzed oxidative coupling of 2,4=di~t-butylphenol, to which different structures,
however, had been asslgned.11

In summary, the reaction of primary amines with spirogquinol ethers, or their ortho
guinonoid equivalents, to give 1,3-dihydro-2H-azepinones appears to be a general reac—
tion., In addition, the observed smooth photochemical isomerization of the azepinones
5 and 6 confirms and extends the previously noted excited .tale reactivity of the con-

Jugated diene moiety 1n 7-membered heterocyclic compounds !
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