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Abstract : The steremelective addition of crotyl Grignard reagent to 2-alkylidene-S-methytcyclopentanones followed 

by dehydration. 1,4-reduction of the triene, ozonolysis and Baeyer-Villiger oxidation afforded a &lactone (28 4b of 

overall yied), well-known precursor of the -log-Djerassi Lactone. 

The Prolog-Djerassi lactone 1 (Scheme 3) is a degradation product of methymycin and 

narbomycin and a synthon for the preparation of several macrolide antibioticxl Considering several strategies, 

the main difficulty is the elaboration of the side chain chiity (6R-stemgenic center).lp2 

We have shown that unprecedented stereoselectivity is achieved in the addition of allylic Grignard reagents 

to 2-alkylidenecyclohexanones. 3 In the same way, a good selectivity is observed in the addition of 

crotyhnagnesium to 2-alkylidenecyclopentanones. 3b Thus, the addition of crotylmagnesium chloride to (f)-S- 

methyl-2-isopropylidenecyclopentanone 2a and (k)-5-methyl-2-cyclopentylidenecyclopentanone 2b 4 led 

respectively to the alcohols 3a or 3b in high yield (90 96) and good selectivity 3(S*) : 3(R*) = 85 : 15 

(Scheme 1).5 
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Scheme 1. 
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The stereo- and regioselectivity data can be nicely aaz ommodated by assuming an open transition state 
with respect to the Grignanl reagent and a boat-like conformation of the two reactants with respect to each other 
corresponding to a compact approach (Scheme 2). As the approach is solely uf demands that the addition takes 

pkice with the tram form of the ally& ~gnard reagent.” 

- H MgX 

Scheme 2. 

From the inseparable mixture of alcohols 3a or 3b, the acetal 7 is obtained in four steps, the minor 
contaminant diastezeomer could be conveniently removed during the synthetic stages. Dehydration (heating in 

acetic acid solution) led regioselectively to the trieues 4 (80 % yield).6 The ld-diene moiety was l&reduced by 

lithium (or sodium) in ammonia and gave rise to a 1 : 1 diastereomeric ratio of the dienes 5 (70 96 yield).7 Ozone 

was added to the methanol solution of 5 followed by addition of dimethylsulfide and acidic treatment of the crude 

product The reaction was monitored by TLC to avoid the acetalization of the cyclopentanone moiety.8 Only one 

diastemmer 6 (55 46 yield) was obtained which is submitted to the action of m-chloroperhenzoic acid. The lactone 

7 was obtained in 9 1 % yieldm9 
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7 is a well known precursor of the Prolog-Djerassi lwtone 1 (the following steps am the allcytation in 2- 

position and ozonolysis).19 In summary, dte Prelog-Djerassi lactone has been synthesized in a short and 

convenient route with good yields and excellent diastereoselectivity. 
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4. 2a and 2 b were obtained respectively by slkylation (LDA/methyl iodide) of 2-isopropylidenecyclopentanone 

or 2-cyclopentylidenecyclopentanone according to the known procedure (for example see: 3b)(59 % yield). 

2n : ‘H NMFi 6 2.4 (1, m), 1.97 (3, br. s), 1.55 (3, br. s), 0.78 (3, dJ ii: 6.5 HZ); t%J NMR 6 208.6 (s), 

146.8 (s), 130.5 (s), 45.0 (d), 28.6 0). 26.8 (t). 24.0 (q), 20.0 (q), 14.5 (q). 2b : tH NMR 6 2.73 (1. m). 

2.32 (8, m). 1.83 (4, m), 1.06 (3, d J = 6.7 Hz); t3C NMR 6 207.4 (s), 157.6 (s), 127.1 (s), 44.0 (d). 

33.4 (t). 31.8 (t), 28.6 (t), 26.7 (t), 26.3 (t), 24.6 (t), 14.1 (q). 

5. The addition of crotylmagnesium chloride to 2a or 2 b according to the Bat%ier procedure (see 3a) gave to an 

inseparable mixture of 3s or 3b (90 % yield, 3a,b(2S*} : 3a,b(2R*) = 85 : 15). 3a(2S* )(majcr 

di~~~:1H~R65.69(1,m~.4.97(2,m~.2.6X(1,qJ=6.8Hz),1.87(3,dJ= 1.4Hz).1.62 

(3, br s), 1.04 (3, d J= 6.8 Hz), 0.88 (3, dJ = 6.8 Hz): 13C NMR 6 140.9 (d), 139.3 (s), 127.0 (s), 114.1 

(t). 83.8 (s), 45.5 (d), 39.3 (d), 30.4 (t), 29.4 (t), 23.0 (q), 20.1 (q), 15.5 (q), 13.7 (q). 3b(2S* )(major 

dh~tf~~rne~ > :‘H NhJR 6 5.75 (1, ddd J = 18.0, 9.8, 6.7 Hz),497 (2, m), 2.68 (1, quint I = 6.7 Hz), 

1.04 (3, d J = 6.8 Hz), 0.9 (3, d J = 6.8 Hz); 13C NMR 6 140.8 (d), 137.2 (s), 136.8 (s), 114.1 (t}, 83.6 

(& 44.6 (dh 39.1 (d), 32.8 (th 30.9 (t). 30.0 (0. 29.9 (t), 27.6 (t), 25.3 (t), 15.8 (q), 13.7 (q); IR 3500, 

3083,1640,910 cm-t. 

6. Alcohols 3a or 3b (4.25 g) in acetic acid (40 mL) was refluxed for 1 h. After cooling, ether wss added and 

the solution was washed with a sohttion of NaHCC$ and dried over MgSO,, 4a: IH NMR 6 5.91 (1. ddd 

J= 16.7, 10.7, 6.2 Hz). 4.96 (2, m), 4.93 (1. br. s), 4.75 (1, br. s), 3.49 (1, qd J= 6.8, 6.2 Hz), 2.73 (1, 

m), 1.82 (3, s), 1.18 (3, d J= 6.4 Hz), 1.07 (3. d J= 6.8 Hz); 13C NMR 6 144.4 (s), 142.7 (s), 142.3 (d), 

138.5 (s), 112.8 (t). 112.6 (t), 41.4 td), 36.9 (d), 34.3 (t), 32.5 (t), 22.7 (q), 20.9 (q), 20.0 (q); IR 3078, 

1633,910 cm-l.4b (major diastawme r) shown : lH NMR 6 5.92 (1, ddd i = 16.7, 10.8, 6.8 Hz}, 5.62 

(l,tJ=2.0Hz),4.99 (l,ddJ= 16.7, 5.8 Hz),497 (t,ddJ= 10.8, 5.8 Hz), 3.64 (l,qdJ=7.0, 6.8 
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Ha), 2.78 (1. m), 1.20 (3, d J = 7.0 Hz), 1.05 (3, d J = 6.8 Hz); t3c NMR 6 145.5 (s), 140.7 (s), 132.5 

(s). 142.1 (d), 128.2 (d), 112.9 (t). 41.9 (d), 36.9 (d), 34.8 (t), 34.3 (0, 32.3 (2tX), 23.9 @), 21.1 (q), 

19.9 (4): IR 3078, 1637,909 cm-l. 

7. In a dry, three-necked ma&on flask at -40 @, equipped with a maguetic stirrer, a dry ice condenser and a 
dropping funnel, ammonia (160 mL> was condensed. Pieces of lithium were added ( 0.42 g, O-06 g-atom) 
followed by a slow addition of 4a (5.2 g, 30 mmol) or 4b (6.0 g, 30 mmol) in terr-butyl alcohol (4.5 g. 60 
mmol, 2 equiv.). After ammonia evaporation and anhydrous ether addition, the solution was washed to 
neutrality and the ethereal extract dried over MgSO4. 

8. Ozone in oxygen is bubbled Pugh a methanolic solution (50 ml) of crude diene 5 (20 tnmol) which 

contained a few drops of an etbanolic solution of “Soudaa III” (Eastman Kodak)( l/lOOOO)(ref. 10) at -60 C 
until the solution turned yellow. While the solution was still at -60 e, the system was flushed with nitrogen 
and dimethylsulfide (7 mL) was then added. At room temperature, a crystal of camphorsulfonic acid and 

methyl orthoformate (100 mmol) were added. Ketalization is followed by TLC. The solvent is eliminated 

under vacua and the prodnct c~~to~p~ on silica gel 6 : k NMR 6 4.67 (1, d J= 8.7 Hz), 3.34 (3, 

s), 3.31 (3.s), 1.14(3,dJ=5.6Hz),0.91 (3,dJ=7,0Hz); 13C NMR 6 219.7 (s), 105.7 (d), 57.3 (d), 

53.5 (q), 52.8 (cl), 38.8 (t), 34.3 (2C)(d), 29.9 (t), 19.6 (9). 11.9 (9); mass spectram/z 183 (0.4), 169 (3). 

137 (3.5), 109 (2.4), 102 (20), 75 (lOO), HRMS c&d for Cl$I170~ 169.12285, found 169.1223. 
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