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A. Introduction and aims

The Mannich reaction is one of the most frequemtpplied multicomponent
reactions in organic chemistry. One of its spee@liants is the modified three-
component Mannich reaction, in which the electrich-aromatic compound is 1- or
2-naphthol. In this recent reaction, the charadgrthe nitrogen sources used
(ammonia or amine) greatly determines the reactimmditions and the method of
isolation of the synthetized Mannich product. Onmdred years ago, Mario Betti
reported the straightforward synthesis of 1,3-dipth@aphthoxazine, starting from 2-
naphthol, benzaldehyde and methanolic ammonia. i&cidydrolysis of the
intermediate naphthoxazine led to l-aminobenzy&ghthol. This aminonaphthol
became known in the literature as the Betti basel, the protocol as the Betti
reaction. On the other hand, the use of non-racamioes has opened up a new area
of application of these enantiopure aminonaphthals chiral catalysts in
enantioselective transformations.

In the Institute of Pharmaceutical Chemistry, msity of Szeged, quantitative
investigations on the ring-chain tautomeric equiibof 1,3-diaryl-2,3-dihydro-i-
naphtti1,2€][1,3oxazines, 2,4-diaryl-2,3-dihydro-tnaphtt2,1-€][ 1,3 oxazines
and 3-alky-l,1-aryl-2,3-dihydroH-naphttj1,2-€][1,3 oxazines led to the first precise
mathematical formulae with which to characterize #ffects of aryl substituents
situated other than between the heteroatoms. Thppear to be no published
examples of the study of such effects of an alkglug at the same position of the
naphthoxazine model system.

My PhD work focused on the syntheses of 1-naphthinomethyl-2-naphthol and
2-naphthylaminomethyl-1-naphthol derivatives andirtiransformation to different
heterocyclic compounds through simple ring-closeaetions.

In the literature on the modified Mannich reactiomly a few examples can be

found where benzaldehyde is replaced by some o#inematic aldehyde. We
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therefore set out to prepare new primary aminoregétstarting from 1- or 2-
naphthol and 1- or 2-naphthaldehyde and to exantieér transformations to

heterocyclic compounds.

B. Results

1-(1-Aminoalkyl)-2-naphthol&-11 were synthetized by the classical Betti reaction:
the condensation of 2-naphthol with aliphatic aldids in the presence of ammonia,
followed by acidic hydrolysis. The overall yield svamproved considerably when the
solvent was evaporated off after the formatiorhef intermediate naphthoxazir$
and the residue was directly hydrolysed with hyttodc acid €.g.for compound?

the overall yield could be increased from 15% t&695
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Scheme 1

By the classical condensation @f11 with an equivalent amount of aromatic
aldehyde in the presence of abs. methanol andhytéhine, the desired products
could not be prepared. By using microwave irradiatil-alkyl-3-aryl-2,3-dihydro-
1H-naphth[1,2€][1,3]oxazines 12-1§ could be isolated as crystalline products,
which proved to be three-componerntdsrc) tautomeric mixtures in CDght 300

K, involving C-3 epimeric naphthoxazine€® 4ndC) and the open tautomek),
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Scheme 2

The influence of the alkyl substituent at positibnon the ring—chain tautomeric
equilibria could be described by the Meyer param¢t), and that of the aryl
substituent at position 3 by the Hammett—Brown pater ¢*). To study the double
substituent dependence in the tautomer equilibridansch-type equation was set up.
The parameters of the equation were determined digguthe SPSS statistical
program. The results of multiple linear regressianalysis showed that the
equilibrium constants for both thens-chain anctis—chain equilibria are influenced
by V* and¢’. The slopes of the Meyer parametér for the trans and cis forms
displayed a significant difference, which was ewkmgd in terms of an alkyl

substituent-controlled stereoelectronic effect (aadc effect) in theéransring form.

The anomeric effect was studied by means of quasttemical calculations. The
geometry optimization was carried out by using @aussian 03 program package,
applying 6-31G* as the basis set. With the samésadNatural Bond Orbital (NBO)
analysis, the delocalization of the nitrogen anggex lone pairs was determined.

Linear regression analysis of the calculated opgitey energy values adequately
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supported that the relative stability differencéwi@en the two ring forms is a result
of an alkyl substituent-induced quantitative confational change in the
naphthoxazine ring system. Analysis of tf@ chemical shift changes induced by the
substituents (SCS) for C-1 and C-3 revealed thatthe alkyl substituent-dependent
small conformational changes, the substituent-dégen anomeric effect

predominates in the preponderance ofttaes over thecis isomer.

Four new aminomethylnaphthols9, 20, 24and25, were synthetized in good yields
by the condensation of 1- or 2-naphthol with 12araphthaldehyde in the presence

of ammonia, followed by acidic hydrolysis.
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17, 19, 22, 24: R = 2-naphthyl
18, 20, 23, 25: R = 1-naphthyl

Scheme 3

In the first stage of the transformations ©®, 20, 24and 25 to heterocyclic
derivatives, arspf carbon (C-3 or C-2) was inserted between the hgdamd amino
groups. The condensations d®, 20, 24and 25 with phosgene or 4-chlorophenyl
isothiocyanate in two steps led to the desired thapdazine derivatives in good
yields (40-86%).
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Scheme 4

The reactions of aminonaphthd®, 20 and 24, 25with paraformaldehyde under
mild conditions (at room temperature for 6 h) gdake corresponding 3- and 2-

unsubstituted naphthoxazinﬁz, 33and40in yields of 37-49% (Schemes 4 and 5).
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34, 36, 38: R = 2-naphthyl
35, 37, 39, 40: R = 1-naphthyl

Scheme 5

The ring closures ofl9, 20, 41and 24, 25, 45with 4-nitrobenzaldehyde were
accomplished under mild conditions. The produ2s44 and 46-48 were separated

from the reaction mixture in good yields (78-84%h&me 6). Compoundi-44and
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46-48in solution can participate in three-componengjfitnain tautomeric equilibria
involving the C-3 42-44) or C-2 ¢6-48 epimeric naphthoxazineB @ndC) and the
open tautomerA). The tautomeric behaviour (the tautomeric rataf¢)2-44and46-
48 was found to depend on the steric hindrance oétbenatic rings at position 1 or 4

and by the connecting position of the naphthyl siagjthe same positions.
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R = 2-naphthyl: 19, 42, 24, 46; 1-naphthyl: 25, 47, 20, 43; Ph: 45, 48, 41, 44

Scheme 6

Conformational analysis revealed that the canétion of the oxazine ring moiety
depends on the hybridization of the carbon at jwsiB or 2. The compounds
containing ansp’ carbon preferred a twisted-chair conformation, nehe the

insertion of arsp’ carbon led to a nearly flat naphthoxazine ringetyoi
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