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Huisgen and his schooll described in an exhaustive manner the "alinchnones",
unstable mesoionic oxazolones with azomethine ylide structure, and their 1,3~
dipolar oycloaddition reactions which closely parallel those of the related
sydnones. Fused mesoionic oxazolones with an oxazolo[3,2-a]pyridinium skeleton
(1) had already been obtained by Lawson and lilesa, but they were invariably
acylated at the 4-position of the oxazole ring. Compounds laocking a substituent
at 0-4 could be obtained only in solution by deprotomation of the perchlorate
salts with triethylamine and could be kept orly for a short period of timoa.
Attempts to prepare anaslogous quinoline derivatives failed: the 2=quinolone
did not react with chloroacetic acid and refluxing of phenylglycine-o-carboxy-
lio acid in acetic anhydride in the presence of 3=picoline was reported to give
only N,O-discetylindoxyl®s¥,

We now report the succeasful double cyeclization in refluxing acetio anhy-
dride, of the N-acetyl-phenylglycine-g-ocarboxylic acid (2) to the mesoionie
oxazolone 5 possessing an oxazolo [3,2-a] quinolinium struoture5 + The straw-white
orystals with m.p. 150-151°, obtained in 62% yield, ocould be kept for several
months without a sensible alteration. Unstable in benzene and dioxane solution,
the new mesoionic compound remained unchanged after several weeks in acetone
and acetonitrile, while a moderate stability in chloroform, ethanol and pyri-
dine permitted measurements of spectra. Its remarkable feature is the free,
nonacylated position at 0-36. The corresponding C~H stretching wibrations show
the characteristis value of 3178 om -1 which closely parallels those of the syd-
none group'?. v A tOH‘nm (Qog € ) = 328 (3.52), 267 (4.107), 234 (4.501).

Synthesis of tosyla.te 8 (mepe 155%), by elimination of the acetyl group of
5 with boron trifluoride etherate and treatment with tosyl chloride of the re-
sulting lactone 7, allowed an unambliguous assigoment of the IR carbonyl ab-
sorption of the mesoionic oxazolone ring which overlaps that of the acetox;y
groap ( Vg = 1760 om ) Oompared with related azlactones ( Vg, = 1820 om ),
the value indicates a oonsiderable double~bond character quite s:ln:l.larly to
the sydnones7. On the other hand, the synthesis of & (m.p. 163°) by the cycli-
zation of 3 in acetlic anhydride permitted to distinguish the chemical shifts
of protons 3 and lo, long-range coupled to each other (J = 2 ops) in compound
5. The former appears at low fleld, in the aromatic region [5: 7012 ppm in
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chls] in support of the mesolonic structure, while the latter at d = 5,72 ppm
indiocates a strong mucleophilic reactivity.

Attempts to acylate 5 and € were unsuccessful except with trifluorocacetilc
anhydride which gave the 3-trifluoroacetyl derivatives 9 (m.p. 209°) and lo
(m.p. 220%)., In the presence of traces of trifluoroacetic acid deuteration of
the 3=~position of the same compounds 5 and § occured readily.

Alkaline or acid hydrolysis of 6 led to the 4=hydroxy-3-methyl- «-quino-
lone-N-acetic acid (11; m.p. 246°). In the case of S hydrolysis is acoompanied
by self-acylation of the nucleophilic site at lo-C with formation of the acid
12 (m.p. 2279,

The fact that the fused mesoionic oxazolone 5 is not acylated at the 3-po-
sition, in contrast to its unsubstituted pyridinium analogue Lz, can be ratio-
nalised by oconsidering the canonlical forms 5g¢ and 5b which correspond to a
vinylogous quinoline oxide and to an ylidic atructure respectively. The back-
donating efrocts characteristic to both of them is enhanced by the push-~pull
action of the acetoxy substituent which facilitates the flow of electrons in
the pyridine ring by increasing the contribution of tetrapolar canoniocal struc-
tures such as 5S¢ through an inductive stabilizing effect. The contribution of
another tetrapolar canoniocal structure 54 is mostly responsible for the high-
field absorption of proton lo. We expect that the acetoxy greup will have the
same stabilizing effeot on the pyridinium analogue of 5, which ia now under
study.

It is worth to be mentioned that the cyclization of 2 in refluxing Ac,0-
Bt N2 takes the different course of the well-known Heumann cyclization to
N,O-~diacetylindoxyl (i4). In the absence of EtBN no proton transfer ocours
from the methylene of the mixed anhydride of 2 (13) and the cyclization to the
intermediate oxazolone 15 is preferred, which possesses a very active methyl
group as a result of the positively charged mesoionic ring. The double ring
closure of 2 is thus completed to 5. In the presence of a weaker base such as
pyridine & mixture of spproximstely equal perts of the two products 5 and 14
is formed.

When N-~phenylalanine-o=-carboxylic acid (4) was refluxed in acetic anhy-
dride the oyclization followed a third path, that of the Dakin-West reac-
tionlb’lo.

The ylidic canonical struocture of the non—isolable mesoionic oxazolone 16
is destabilized or reactivated by the presence of the electron-donating methyl
group. Thus the acylation becomes possible, followed by C}O2 olini.nationll and
oyclization of the intermediate zwitterion 17 to the final fused oxazole 18
(mepe 209%), UVs M B0 (log € ) = 329 (#.052) and 259 (4.179); IR (CE,C1,):

Vo = 1630 cn™l; PMR (CD01,)1 8 (ppm) = 6407 (s, 1, lo-H), 8.50 (q, 1, B-K).

The reaction of 5 and 6 with acetylenedicarboxylic ester follows two dif-

ferent paths depending on the solvent used. In aprotic solvents such as DMSO
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or acetonitrile the N~bridged lactones 20 (mep. 138°) and 21 (m.p. 167°) were
formed 1ly3=dipolar cycloaddition. Por 20 IR (EBr): VOO = 1765, 1745 and
1722 om™'; PMR (CDOlz)s O (ppm) = 5.52 (4, 1, 3~H), 6.62 (4, 1i lo=H), J3 14 =
1 ops. S8imilar stable cycloaddmncts have beem recently isolated 2’15. !
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In methanol or ethanol the reaction takes another course with formation
of the Michael type adducts 22 (m.p. 139°) and 23 (m.p. 167°), orange-red
orystals. For 22 IR (0Cl,): Vgq = 1775 and 1730 om"l; PMR (cwla)z S (ppm) =
6.02 (8, 1, lo=H), 7.18 (8, 1, w «H).

The common intermediate of both reactions is the zwitterion 19. Both type
of methylated adducts (21 and 23) on refluxing in glacial acetic acid gave
the same deacetylated lactone 24 (m.p. 177°) which, in the case of 21, implies
a heterolytic cleavage of the pyrroline ring, IR (03013): Voo = 1780, 1724
and 1640 (sh) om™>; PMR (CDO1,)t & (ppm) = 645 (s, 1, 3-H, the signal disap-
pears on deuteration only in the presence of traces of trifluoroacetic acid),
6.88 (q, 1, 5~H), 7.18 (8, 1, w ~H), 8.20 (q, 1, 8-H).

Recently there has been considerable interest in the reaotiom mechanisam
of the 1,3~dipolar cyoloadditions of miinohnones, basically the problem being
to deocide between & oconcerted or biradical meehanismll". The above facts cone
stitute an exception which can be rationalized by the adequately delocalized
charges of the intermediate pyridinium zwitterion 19.
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