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Treatment of 2-azabicyclo[3.2.0]lheptane-3,4-dione imidic ester {(g)
with tin(IV) chloride gave the dihydroazatropolone 2-ethyl ethers (J) in
moderate yields which were also obtained by reaction of dihydroaza-
tropolones (2} with Meerwein reagent. DDQ cxidation of l gave 2-ethoxy-
3=azatropones Lg), which rearranged, on treatment with water, into ethyl
pyridine 2-carboxylate {19). Spectrosceopic data of azatropclone 2-ethyl

ethers were also described.

For an azatropolone two alkyl ethers, A and B, are possible. Recently, we
repcorted base catalyzed ring expansion of 2-azabicycle[3.2.0]heptane-3,4-diones Q{)
to dihydroazatropolones [5) which on methylation followed by dehydrogenation affod-
ed 7-methoxy-2-azatropone li}z(type A). Methylation of 3-azatropolones Qi) pro-
duced only the same ethers(é}. Thus, the corresponding 2-alkyl ethers (type B} are
hitherto unknown. Here we report the unequivocal synthesis of the 2-ethyl ethers,

via Lewis acid catalysed ring expansion of the imidic esters of 2-azabicyclo[3.2.0]
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The imidic esters (§a-~g) were prepared from (ifﬁ3)3'4 in 65-89% yield with
excess Meerwein reagent in CH;Cl: at room temperature and the structures were
confirmed spectroscopically.5 The imidic esters (6), when treated overnight with
SnCly (1.5 mol eq.)} in CH:Cl; at room temperature, gave the dihydrcazatropolone
2-ethyl ethers (]) in moderate yields. The spectral data5 and the following trans-
formations established their structures. They were hydrclysed by 5% HC1 in tetra-
hydrofuran (l:1) to the known dihydroazatropolones (2) which on treatment with
Meerwein reagent yield the 2-ethyl ethers identical with the compounds obtained
above.

Interestingly, the 2-azabicyclo[3.2.0)heptane-3,4-diones {&) were not affected
under similar acidic condition (SnCl, in CEH;Cl, at r.t.), and the imidic esters
were stable to base. We therefore assume that the reaction of § proceeds through
a cationic intermediatelg.

DDQ oxidation of 7 to the 2-ethoxy-3-azatropone QE) was achieved more readily
than that of 2 to'é or that of_e to‘é. Thus a mixture of’l and DDQ (1.3 mol eq.)
in benzene was heated in a sealed tube, and the resulted product was purified by
rapid chromatography on 5i0; to give the 2-ethoxy-3-azatropone (8}, in satisfac-
tory yield. Attempt to direct preparation of 8b from 25 with Meerwein reagent was

unsuccessful, only a complex mixture being obtained.
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All 2-ethoxy~3~azatropones (8) prepared ahove were yellow gum and had Aimax
around 370~400 nm 1nh their electronic spectra. The maximum is red-shifted rela-
tive te the corresponding 3-azatropolones (3) and 7-methoxy-2-azatropones (4)2

(see Fig 1}.
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Table 1. Preparation of Dihydroazatropolone 2-Ethyl Ethers (1) and

Z-Ethoxy-3-Azatropones Q%}.

Dihydroazatropolcone 2-Ethyl Ether(l)

2-Ethoxy-3-Azatropone (8}

~
Yield (%) Condition
R from 2‘ from 21 m.p. temp, time Yield (%}
a: ph 69 94 114-115° 105° 8 min. 77
b: OEt lZa) 65 yellow gum 25° spontaneous 43
c: OAc 43 B2 73~ 75°¢ 116¢ 20 min. 60
d: H 50 colorless gum 25° 1~2 min. 82
a) 7b was vulnerable to air oxidation
Table 2. Spectral Data of 2-Ethoxy-3-Azatropones qa).

NMR (6§, ppm)
Comp. IR (em™') Cs-H Cs-H uv Adlﬁgine{a)
?e: 1720 8.17(s) 240 (21,200)
1655 349 { 9,800)
1620 398 ( 8,600}
8b: 1723 B.00(s) 247 (10,600)
~ 1660 355 ( 5,100)
1640 395 ( 5,300)
gs' 1765 7.88(s) 225 (11,500)
1725 258sh ( 9,500)
1660 345 ( 7,300}
1620 385sh ( 6,100)
gg- 1725 8.03 6.90 249 (10,400)
16
Teee (@, 3=10 H2) (4, 3=10 ma) 3300 ( 2-900)
r
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The 2-ethoxy-3-azatropones, similar to the 3-azatropolones, were unstable
in agueous solvent. When 8 was treated with silica gel=H:0 or heated 1in agueous
acetone in presence of catalytic amcunt of sodium acetate, it quantitatively changed
inhto the ethyl pyridine 2-carboxylate (;9)5, identical with that obtained on treat-
ment of 3 or i‘with ethanolﬁ, no pyridine 2-carboxylic acid being formed. The
conversion of 8 to 10 is explained by hydration to -C=N- double bond, benzilic acid
type rearrangement followed by dehydration, thus supporting our proposed mechanism

of an azatropolone to pyridine 2—carboxylate.2
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