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Preparation of Cyclic a-(3,4-Dihydro-2-isopropyl-4-oxoquinazolin-3-yl)amino-B-ketoesters:
Further Oxidation with Lead Tetra-acetate in Dichloromethane and in Methanol Leading to

Ring-Expansion and Ring-Cleavage Products, Respectively
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Abstract:  Cyclic B-ketoesters e.g. 7 and the enol silyl ether 18 are converted to the
corresponding a-(quinazolinonyl)amino (a-Q'NH) derivatives 10 and 19 respectively by
reaction with the 3-acetoxyaminoquinazolinone 6: further oxidation of 10 and 19 with lead
tetra-acetate in dichloromethane gave ring-expanded products 15 and 20 respectively but with
methanol as solvent the corresponding ring-cleaved products 21 and 22 are obtained: radical
intermediates do not appear to be involved.

In a previous paper, we examined the reaction of e.g. 3-acetoxyaminoquinazolinone (QNHOACc) 2
with acyclic B-diketones as a route to N-acyl-N-(Q)-a-aminoketones e.g. 3 (Scheme 1).1

This conversion, which is analogous to that first discovered by Foucaud er al using oxidative addition
of N-aminophthalimide to B-diketones,? involves the enolic form of the latter and ring-opening of the
intermediate aziridine 4 by C-C bond cleavage. Simple acyclic B-ketoesters are unreactive in this reaction
because of their low enol content. Compounds of type 3 are of interest because there is no rotation around
the Q-N bond at room temperature and this bond, therefore, constitutes a chiral axis.
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Scheme 1

We required the cyclic N-(Q")-tetrahydro-a-pyridone 9 (Scheme 2) in order to study the
diastercoselectivity of its alkylation a to the ester under the influence of the chiral N-N axis. Since cyclic
B-ketoesters contain substantial amounts of enol tautomer, it appeared that 9 could be obtained in one step
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from the reaction of ethyl 2-oxocyclopentane carboxylate 7 with 6 via Foucaud-type C-C bond-cleavage of
the intermediate aziridine 8 (Scheme 2).
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However, as shown in Scheme 2, the product from this reaction was the o-Q NH-B-ketoester 10 m.p.
87 - 88 °C 3 arising from C-N rather than C-C bond cleavage of the intermediate aziridine 8. This type of
reaction was shown to be general for the 5- and 6-membered ring B-ketoesters 11 — 13 in Scheme 3 and
also for the single cyclic f-diketone 14 that was examined.
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When the o-Q’NH-B-ketoester 10 was dissolved in dichloromethane and stirred with lead tetra-acetate
(LTA) (1.05 mol equiv.) overnight, the major product, isolated by chromatography (59%), was identified as
the a-acetoxy-ester 15 (Scheme 4). A large barrier to Q-N bond rotation in a-acetoxy-ester 15 would be
expected and this, together with the chiral centre, means that the compound can exist in diastereoisomeric
forms. However, from its 'H and 13C NMR spectra, 15 is clearly a single diasterecisomer.# Thermal
elimination of acetic acid from 15 by heating at 250 °C (Kugelrohr distillation, bath temp.) gave the
enamido-ester 16 m.p. 139 - 140 °C in quantitative yield.

Reduction of the enamido-ester 16 with Adams catalyst gave the tetrahydro-a-pyridone 9, the
compound we originally set out to make from 7 in Scheme 2; 9 was obtained as a separable mixture (ratio
2:1) of diastereoisomers. Reduction of 16 with samarium diiodide gave the dihydro-a-pyridone 17 m.p. 54 -
55°Cin 51 % yield.
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Scheme 4
This ring-expansion reaction is not confined to o-Q'NH-B-ketoesters;> a similar reaction occurred
using the ketone 19 having an o-methyl group instead of an ester. Ketone 19, m.p. 128 - 130 °C, was
prepared by reaction of 6 with the silyl enol ether 18 (Scheme 5). In this reaction, the only product isolated

was the enamide 20 (60 %). ?'
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By contrast, oxidation of 10 with LTA in methanol gave only the imino-diester 21 (Scheme 4) and an
analogous ring-cleavage product 22 was obtained from the a-methylcyclopentanone analogue 19 (Scheme
5). Both 21 and 22 were obtained as mixtures of imine double bond isomers. An authentic sample of 22 was
prepared by heating methyl 5-oxohexanoate 23 with 3-aminoquinazolinone §.

The formation of ring-expanded and ring-cleaved products from LTA oxidation of
a-Q’NH-B-ketoester 19 can be accounted for the mechanism given in Scheme 6.

In this Scheme, the reaction is assumed to be initiated by the coordination of LTA to the ketone
carbonyl.® The key difference in reaction course taken in the two solvents is interception of the carbocation
24 by the solvent in methanol, and by the relatively non-nucleophilic Q'NH in dichloromethane.
Intermediates analogous to the fragmentation products 22 have been proposed in LTA oxidation of

a-aminoketones but initial attack of lead (IV) on nitrogen has been proposed in this case.’
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Scheme 6
Nitrogen-centred radical-mediated ring-expansions similar to those reported in this paper have been

described® but there is no evidence for radical intermediates in the reactions described above; no reaction of
10 was observed on heating with a,0’azoisobutyronitrile (AIBN) (1 mol equiv.) in benzene; starting
material was recovered in 72 % yield.
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