
Temhedmn Letters. Vol. 34. No. 7. pp. 1149-1150.1993 

F’rinted in Great Britain 
OC’40-4039193 56.00 + .OO 
Pergamm Ress Ltd 

a 
Stereoselective Ester Dienolate Carroll Rearrangement: 
New Approach to the Prelog-Djerassi Lactone Framework 

Nicole Ouvrard, Jean Rodriguez* and Maurice Santelli 

Labaatoire de SyntMse Organique, Facuk-5 des Sciences de St J&he. Boite D12.13397 Marseille ce&x 13 - France 

Abstract: The stereoselective ester die&ate Carroll rearrangement of(E) and (Z)-al@lic metoesters has been studied 

and found to be a new attractive approach w the synthesis qf the Prelog-Djerask lactone and related compowtds. The 

synthesis of the optically active lactone (-)-(2R. 3R. 4R. 69-1 as well as the formal synthesis of its natural occurring 

isomer are described. 

The Prelog-Djerassi lactone is an important synthon for the preparation of several macrolide antibiotics as 

it constitutes a key degradation product of various aglycons like methynolide and narbonolide.t Since the fmt 
preparation by Masamune in 1975, considerable attention has been given to the preparation of 1. Our own interest 

for the stereoselective synthesis of l2 is based on the preparation of a substituted +ethylenic ketone 2 as a key 

inmtmediate. which could be formed by the stereoselective Carroll marrangement3ae of an atlylic gketoester 3. 

Although a number of recent works have demonstrated the synthetic potentiality of [3,3] sigmatropic 

rearrangements,~f only few reports on the stemoselective Carroll reanangmmt have been published recently.3dJ 
Herein, v;e wish to report our preliminary results on the stemoselective synthesis of (2R, 3R, 4R, 6s)1 by using 
the ester dienolate Carroll rearrangement of the Q-bketoester 3a as a new efficient approach to the Pmlog- 
Djerassi lactone and related compounds. The optically active (2s. 3R)+-ketoesters 3a and 3b serve as model 

compounds for our study and am easily prepared by transesterification4 of the corresponding methyl es& in 

quantitative yield The correct (2R. 3s) enantiomer can be formed in good yield from (S)-(-)-pulegone? 
Treatment of 3a (45.0 mmol, 8.8g) with 2.5 equiv of LDA in THF at -78 qC followed by 

decarbo~ylation~~ of the crude rearranged gketoacid 4 leads to the yJethylenic ketone 5 as a mixture of fruns 

and cis isomers in the ratio 80/u), which upon epimerixation gives rise to pure fratrs-5 in 7 1 CR6 overall yield.s The 
configuration of trans-5 was confirmed by an X-Ray structural determination of the ketoacid 6 obtained by 

oxidative cleavage of the double bond (eq 1).6 

The synthesis was completed by the tegio- and chemoselective Baeya-Villiger oxidation of 5 (8.3 mmol, 
1.26g) to the Glactone 7 which was alkylated and subjected to thetmodynamically equilibrated conditions to give 
predominantly 8 bearing a-Me with a ratio of a$=6:1 easily puritied by medium pressure chromatography on 

silica gel (76% overall).7 Ru04 oxidation6 yieldedquantitatively (2R. 3R. 4R, 6S)-l8 (eq 2). 
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Imu- 1 8(a:B=6: 1) GQ. 3R.4nR. w-1 

The synthesis of unnatural (2S. 3R. 4R, 6S)-1 was simkly attempted starting from the (Z)-(2s. 3R)+ 
k&ester 3b. However, in this case, the rearrangement of the dilithium dienolate (LDA, -78 qC) proced with 
only moderate diastereoseleaivity at the newly created asymmetric center (~.a. 40%). An improved selectivity has 
been obtained with lithium 2.2.6.6tetramethylpiperidine (LTMP) at -78 ‘C leading after decarboxyhuion and 
epimerixation to a mixture of tmnr-5 and trans-9 in the ratio 11’9 with 30% overall yield providing a formal 
stemoselective synthesis of natural occurting 1 (eq 3). 

1) LTMP, -WC 
2,ca4s ldlu, 30% 

- rmnr-5(1) + 
& 

/ 
3) 0.3 eq DBU. M 8120, RT. KU’% 

%, (3) 
rmnJ-9 (9) 

The synthetic sequence based on the sttnoselective ester dienolate Camll rearrangement giving rise to 
(X, 3R, 4R, 6S)-1 associated to the diastcxcoscMve preparation of &e key intcmdiatc 9 consritutcs a new 
intetesting approach to the synthesis of 1 and related compounds. Works aimed at the completion of the synthesis 
of the natural occurring Pmlog-Djerassi lactone as well as the study of the scope and limitation of this approach 
ate under active investigations. 
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