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Condensation of «,B-unsaturated f-dimethylaminoaldehydes with heptane-2,4,6-trione unexpectedly affords a new type of
substituted phenols (4a—c; 5a,c¢) due to intramolecular cyclization accompanied by 1,6-deamination.

Earlier'~ we studied the interaction of aminals of conjugated o-
dimethylaminoaldehydes with cyclic and acyclic ketones and
diketones of various structures. The bis(o,»’-dimethylamino-
polyenyl)ketones and diketones resulting from this condensa-
tion contained two w-aminopolyenic chromophores separated
by one or two C=0O groups:
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The investigation of these compounds has shown that they
possess a number of specific properties, viz. solvatochromy,
thermochromism, fluorescence, etc.”

The aim of this work was to study the interaction of aminals
1 (Scheme 1), where R=H (1a), Me (1b) or Ph (1c) with the
following triketones: heptane-2,4,6-trione (2)8 and 1,5-di-
phenylpentane-1,3,5-trione (3).°

The presence of reactive methyl and methylene groups in the
triketones led us to believe that condensation with aminals 1a~¢
would afford polyenic ®-dimethylaminotriketones of various
structures:
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Unexpectedly, it appeared that condensation of aminals 1a—
¢ with triketone 2 in the ratio 1a—c:2 of 3:1 afforded 2,6-bis(5'-
dimethylaminopenta-2',4'-dienoyl)phenols 4a—c. Condensation
of aminals 1a and 1c with triketone 2 in the ratio 2:1 allowed
us to obtain 2-(5'-dimethylaminopenta-2',4’-dienoyl)-6-acetyl-
phenol 5a in low yield (Scheme 1).

0 o} o} NMe,
Me/U\/lULMe " MeN" NMe, i, ii
2 R
1a-c
6a-¢
. H
o" H‘o o ol‘ o 0
ggj}le MeNT Y Z NP NMe, MeN” v " Me
¢ R=Ph R R R
R R
4a-¢ 5a-c

Scheme 1 Reagents and conditions: i (1a—¢:2) = 3:1, benzene, 60-70 °C, 0.5 h; 4a 70%,4b 62%, 4¢ 50%; ii, (1a,¢):2=2:1; 60~70 °C,0.5h; 52 19%, 5¢ 22%.
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It is likely that the reaction of 1a—c with triketone 2 initially
gives bis(w,w'-dimethylaminopropenylidene)triketones 6a—c;
the latter undergo intramolecular cyclization accompanied by
1,6-deamination to afford phenols 5a,c. If excess aminal is
present in the reaction mixture, phenols 4a—¢ are formed from
phenols 5a—c.

The phenols 4a—c and 5a,c thus synthesized represent a new
type of substituted phenol. These phenols are crystalline, yellow-
ish-brown compounds. It follows from the 'H NMR spectral
data that they have a trans-configuration of methine protons and
exist as S-trans-conformers. The substituted phenols 4a—c and
Sa,c are chelates stabilized by an intramolecular hydrogen bond;
the latter was deduced from the 'H NMR spectra.

It should be noted that the A,y values in the UV-spectra of
the respective bis- and mono(5-dimethylaminopenta—2',4'-
dienoyl)-substituted phenols 4a and S5a, 4¢ and Sc are very
close, and the spectra differ only in the appearance of a short-
wave shoulder (400410 nm) in the spectra of the bis-
substituted phenols."

* General procedure and spectral characteristics. 'H NMR spectra were
recorded in CDCl; ('H 250 MHz). The assignment of methine protons
was made based on the double resonance data.

A mixture of triketone 2 (0.5 g, 3.4 mmol) and aminal 1a (1.75 g, 10.2
mmol) in 5 ml of absolute benzene was warmed for 30 min at 60-70 °C.
Benzene was evaporated, the residue was ground in absolute ether, and
the deposit was filtered to afford 0.8 g (70%) of 4a, m.p. 185-186 °C
(MeOH).

Compound 4a: 'HNMR §2.95 (s, 12H, NMe,), 5.35(t,2H, Hy, J12.5
Hz), 6.66 (d, 2H, H,, J 15 Hz), 6.81 (d, 2H, H;, J 12.5 Hz), 7.61 (dd, 2H,
Hg, J12.5Hz and J 15.0 Hz), 6.85 (t, 1H, H*-Ph, J 8.0 Hz), 7.79 (d, 2H,
H? and H’-Ph, J 8.0 Hz), 14.48 (br.s, 1H, OH); MS m/z 340 M *); UV
Amax/nm (EtOH): 400 sh (e 37740), 464 (¢ 77520).

Compound 4b: m.p. 139-141 °C (EtOH); 'H NMR 5 2.0 (s, 6H, Me),
2.31(s, 3H, Me"), 3.07 (5, 12H, NMey), 6.52 (s, 2H, Hy), 6.57 (d, 2H, Ho, /
14.5 Hz), 7.55 (d 2H, Hp. J 14.5 Hz), 7.62 (s, 2H, H> or H°-Ph), 14.48
(br.s, 1H, OH); UV Ap,x/nm (EtOH): 400 sh (g 37138), 460 (¢ 74230).

Compound 4¢: m.p. 190~193 °C; 'HNMR 82.73 (s, 12H, NMe,), 6.17
(d,2H, H,, J 14.5Hz), 6.73 (s, 2H, Hy), 7.72(d, 2H, Hp, J 14.5 Hz), 7.75 (s
2H, m-Ph), 7.2-7.4 (m, 15H, Ph), 14.4 (br.s, 1H, OH); UV i,,,/nm
(EtOH): 410 sh (¢ 22700), 480 (¢ 53000).

Compound 5a: m.p. 138-140 °C; 'H NMR § 2.73 (s, 3H, Me), 3.02 (s,
6H, NMe,), 5.42 (t, 1H, Hy, J 12.5 Hz), 6.65 (d, 1H, H,, J 14.0 Hz), 6.94
(d, 1H, H;, J12.5 Hz), 7.76 (t, 1H, 1Hp, J 12.5 and 14.0 Hz), 6.88 (t, 1H,
H*-Ph, J 8.0 Hz), 7.92 (m, 2H H> and H°-Ph, J 8.0 Hz), 14.9 (br.s, 1H,
OH); MS m/z 259 (M *); UV Apy,/nm (EtOH): 460.

Compound 5c: m.p. 178-180 °C (EtOH); "H NMR §2.75 (s, 3H, Me),
2.78 (s, 6H, NMe,), 6.21 (d, 1H, Hg, J 14.0 Hz), 7.20-7.48 (m, 10H, Ph),
7.81 (s, 1H, H*-Ph), 8.18 (s, 1H, H°-Ph), 14.93 (br.s, 1H, OH); MS m/z
411 (M*); UV Ape,/nm (EtOH): 245 (e 32600), 475 (e 52000).

Compound 7: m.p. 143-146°C; 'H NMR (CD;0OD) 5 3.1 (s, 6H,
NMe,), 3.28 (s, 6H, NMe3), 6.54 (t, 1H, Hp), 7.38-7.60 (m, 9H, Ph®, CH,
H, and H,), 7.85 (d, 4H, 0-Ph); UV Ap,,/nm (EtOH): 312 (£ 65300).
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In the case of the reaction of aminal 1a with triketone 3 no
polyenic w-dimethylaminotriketones mentioned above were
obtained either, since the reaction resulted only in the
trimethine salt 7:
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The structure of the salt 7 was confirmed by '"H NMR and
UV spectra. As shown earlier, trimethine salts are produced as
intermediates in the formation of &-aminodienones from
aminals and CH-acids or ketones. However, it has been
observed that with strong CH-acids, whose anions have low
nucleophilicity (e.g., tetronic acid, hexafluoracetylacetone, and
some others), the reaction ceased at the stage of formation of a
trimethine salt.!%!!

References

1 Zh. A. Krasnaya, T. S. Stytsenko, E. P. Prokof’ev, V. A. Petukhov
and V. F. Kucherov, Izv. Akad. Nauk SSSR, Ser. Khim., 1976, 595
(Bull. Acad. Sci. USSR, Div. Chem. Sci., 1976, 577).

2 Zh. A. Krasnaya, T. S. Stytsenko, E. P. Prokof’ev and V. F.
Kucherov, Izv. Akad. Nauk SSSR, Ser. Khim., 1978, 116 (Bull.
Acad. Sci. USSR, Div. Chem. Sci., 1978, 102).

3 Zh. A. Krasnaya, T. S. Stytsenko, E. P. Prokof’ev and V. F.
Kucherov, Izv. Akad. Nauk SSSR, Ser. Khim., 1980, 1362 (Bull.
Acad. Sci. USSR, Div. Chem. Sci., 1980, 980).

4 Zh. A. Krasnaya, T. S. Stytsenko, B. M. Uzhinov, S. A. Krashakov
and V. S. Bogdanov, Izv. 4kad. Nauk SSSR, Ser. Khim., 1983, 2084
(Bull. Acad. Sci. USSR, Div. Chem. Sci., 1983, 1882).

5 Zh. A. Krasnaya, E. V. Grechkina and V. S. Bogdanov, Izv. 4kad.
Nauk SSSR, Ser. Khim., 1993 (in press).

6 L.A.Shvedova, A. S. Tatikolov, A. P. Darmanyan, V. A. Kuz'min
and Zh. A. Krasnaya, Dokl. Akad. Nauk SSSR, 1984, 276, 164
[Dokl. Phys. Chem. (Engl. Transl.), 1984, 276, 398].

7 L. A.Shvedova, A. S. Tatikolov, V. A. Kuzmin, Zh. A. Krasnaya

and A. R. Bekker, Dokl. Akad. Nauk SSSR, 1984, 276, 654 [Dokl.

Phys. Chem. (Engl. Transl.), 1984, 276, 457).

S. R. Bethel and P. Maitland, J. Chem. Soc., 1962, 3751.

C. H. Hausler and T. M. Harris, J. Am. Chem. Soc., 1958, 6360.

Zh. A. Krasnaya and T. S. Stytsenko, Izv. Akad. Nauk SSSR, Ser.

Khim.,1981,1060(Bull. Acad. Sci. USSR, Div. Chem. Sci.,1981,820).

11 Zh. A. Krasnaya and T. S. Stytsenko, Izv. Akad. Nauk SSSR, Ser.
Khim., 1987, 821 (Bull. Acad. Sci. USSR, Div. Chem. Sci., 1987, 748).

o \o 0o

Received: Moscow, 27th April 1993
Cambridge, 21st June 1993; Com. 3/02546B



