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SYNTHESIS OF ETHYL 1,3,6-TRIOXASPIRO[4.5]DECANE~4-CARBOXYLATE DERIVATIVES FROM
S-LACTONES [PREPARATION OF 2-METHOXY-2-GLYCOLAMIDE-TETRAHYDRO-2H-PYRAN;
ELABORATION OF PEDERAMIDE SIDE-CHAIN]

Angelina J. Duggan, Michael A. Adams and Jerrold Meinwald

Department of Chemistry, Cornell University, Ithaca, New York 14853

In a preceding communication we reported the preparation of hemiketals by the addition of
lithium ester enolates to the carbomyl groups of 6-lactones and Y—lactones.l’2 Herein, we
describe the utility of these derivatives in the synthesis of 1,3,6-trioxaspiro[4.5]decanes
which can be transformed into substituted glycolamides, synthons for molecules related to
pederamide.3 -

We have observed that lithium ethyl O-(2-methoxy-2-propyl)glycolate (Z)4 reacts with
§-valerolactone at -75°C in THF to generate hemiketal 3 in 71% yield.1 Since the alcohol
protecting group derived from isopropenyl methyl ether is extremely labile,5 the hemiketal 3
is converted in 90% yield to the o-hydroxy hemiketal 36 within minutes at ambient temperature

in THF-dilute acid.
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The stability of the cyclic hemiketal é allows this compound to react as a 1,2-diol, which
serves as a convenient precursor for spirocyclic derivatives. Thus, the acetonide, ethyl
2,2-dimethyl-1, 3,6~trioxaspiro[4.5]decane-4-carboxylate (5)7 and the carbonate, ethyl 2-oxa-
1,3,6~trioxaspiro[4.5)decane-4~carboxylate (g)8 can be ge;erated by the reaction of 4 with
CuSO4—acetone (or P205—acetone) and with 1,1—carbonyldiimidazole—benzene9 in 86% and~902 yield
respectively. These spirocyclic derivatives represent complementary intermediates for the

preparation of substituted glycolamides with the side~chain characteristics of pederamide.
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to basic conditions, can be deprotected in acidic

methanol, with concomitant exchange of its angular hydroxy group for a methoxyl group, to

generate the a-hydroxy ester 7 in 39% yield.10
of this type can be converted to the substituted glycolamide 9, i.e. the pederamide model.

It was shown by Matsumoto et al. that compounds
11

A more efficient synthesis of the pederamide side-chain utilizing this chemistry was

realized by converting the acetonide ester 5 to the acetonide amide 812 in 87% yield with

ammonia-methanol.
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The glycolamides 8 and 9 served as models in our synthesis of pederolactone 2

This intermediate can be deprotected and the angular methoxy group exchanged

2O—methanol to generate 2-methoxy-tetrahydro-2H-pyran-2-glycolamide

and
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Alternatively, the carbonate 6 which is stable to acid, can be deprotected with ammonia—
ethanol at room temperature to generate 2-hydroxy-tetrahydro-2H-pyran-2-glycolamide (10)
28% yield. This intermediate is converted to 9 in good yield with acidic methanol.
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