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Abstract —— The BRaeyer-Villiger oxidation of 2-alkyl-N-methoxy-
carbonyl-9-azabicyeclo[3.3.1]nonane-3, 7-dicnes (23 and 28)
proceeded site-specifically to afford the keto lactones (lla

—

and 11b) which were transformed into the cis-2,6-disubstituted
~

piperidines related to palustramic acid.

In the previous papers,l there was reported that the Baeyer-Villiger oxidation of
bicycle!l3.3.1)nonane-3,7-dicne (la) or its analogue {lb) gave the keto lactone (3}
~ -~ ~
as a single product via the intermediate (2) resulting from through-space partici-
Lard

pation of the facing carbonyls.
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This communication describes a site-specific Baeyer-Villiger oxidation of 2-alkyl-
9-azabicycle[3.3.1]ncnane-3,7-diones and an approach to the stereoselective
synthetic design of palustramic acid, the piperideine fragment of the Equisetum

alkaloid palustrine (4).2
—




The 2-methyl- and 2-ethyl-N-methoxycarbonyl-9-azabicyclo[3.3.1]lnonane-3,7-diones
{(9a and 9b) were prepared as follows. 7-Ethoxy-pseudopelletierine (5}3 was
A Lavd -~
converted to the carbamate (6) in 66% yield by treatment with methyl chlorocarbo-
o~
nate, and moncalkylated by successive treatments with dimethyl carbenate in the
presence of sodium hydride and with alkyl iodades followed by saponification and
decarboxylation. The yields of g-moncalkyl ketones (7a and 13) fromig’were 49
~
and 56%, respectively. The methyl group in 7a was assigned equatorial
\ 4 . . . .
configuration by decoupling experiment on the pmr spectrum5 of its oxime.
Treatment of 7a with boron tribromide 1n methylene chloride at -78° afforded a
L
single ketol (8a) in B84% yield, but with 7b two sterecisomeric ketols (8b and 8c)
B o~ - - -
were obtained in a ratio of ca., 5.7:1 in 88% sum yield. The main and minor
products were assigned to an eguatorial and an axial isomer, respectively, on the
basis of the pmy evidences6 on their oximes. The equatorial isomers §3 and 8b
-~
were oxidized with chromium trioxide~pyridine to give the diketones 9a [78% yield;
L d

IR(CC1,) : 1730 (sh), 1715cm™ " L.

] and 9b [78% vield:; IR(CC14): 1736 {sh), 1710cm
- , .
The Baeyer-Villiger oxidation of %9a and %9b with m-chloroperbenzeoic acid in boiling
~ L

methylene chloride7 gave the keto lactones %&9 [93% yield; IR(CHClB): 1747, 1720{sh},

1705em™Y; MS: m/e 241 (M7, 4.58)] and 1lb (94% yield; TR(CHC1,): 1750, 1720 (sh),
= -~

l?OScm_l; MS: m/e 255(M+, 7%) ], respectively. In the pmr spectrum of {if, the
C2-H signal at § 4.71 was changed from a guartet (J=7Hz) to a singlet8 by decou-

pling of the doublet (J=7Hz} for methyl group at & 1.38. In {&P, the double-
doublet (J=7,6Hz} for the C,-H at § 4.37 was changed to a singlet8 by decoupling
of the methylene signal due tc the ethyl group. These results indicate
that in the Baeyer-villiger oxidation of these diketones the peracid attacked
site-specifically the alkylated piperidone ring and that the Cz-carbon rearfanged
selectively via the intefmediate such as 10, Methanolysis of lla and ilb in

—~ ~ -~
methylene chloride-methanol in the presence of alumina performed the ring
cleavage to afford the erythro—gig products {E? [70% vield; IR{CC14): 3450,

1

1740(sh), 1725(sh), 1708cm —; MS: m/e 273(M+, 0.5%); PMR(CDClB): § 1.13{(d, J=7Hz),
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AN [erythro-cis]
0H
3.69, 3.73 (s, OCH3X2), 4.22{m, carbinol H)] and {3? {43% yield; IR(CC14)= 3450,

1740 (sh), 1725(sh}, 1708cm *

; MS: m/e 287(M', 0.6%); PMR(CDCL,): § 0.99(t, J=7Hz),
l.41l{quintet-like, _CEZCH3)' 3.7, 3.72(s, OCHBXZ), 3.92{(m, carbinol H)]J.

The ester %EP has the piperidine skeleton bearing all of the asymmetric centers

of palustrine (2; threo-eis) though epimeric with respect to the hydroxyl configu-

ration. Inversion of the hydroxyl configuration in 12b and stereoselective
Lavd

synthesis of 4 are now under 1nvestigation.
-~
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