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Abstract: The cycloheptenone (lc), a precursor to the (2) Prelog - Djerassi lactonic acid (2), 

has been synthesized stereoselectively from cyclohepta-1,3-diene. 

The potential of seven-membered ring chemistry in natural product synthesis has 

previously been recognized by Storkl, and White2 both of whom successfully prepared cyclohepte- 

nones of structure (1) as intermediates for synthesis of the (+) Prelog-Djerassi lactonic acid - 
(2).3>4 Masamune has similarly utilized the seven-membered ring in a total synthesis of the 

macrolide antibiotic methymycin via (2) as a key intermediate. 5 However, most of these appli- - 
cations have not commenced with a simple seven-membered ring, but rather with a ring system 

which is better understood in terms of conformation/reactivity relationships, followed by 

conversion to the seven-membered system by, e.g., ring expansion.' 
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We are currently investigating methods for stereoselectively introducing substituents onto 

a pre-formed seven-membered ring. Our attention was brought to the Prelog- Djerassi lactone as 

a synthetic target because of the cis 1,3 - relationship between the methylsubstituents in 

intermediates (1). This stereochemistry is accessible using organoiron chemistry6 as outlined 

in Scheme 1. The complex (3) is prepared by a simple sequence of operations in ca 90% overall 

yield. ‘Decomplexation of (3) gave the stereochemically defined cycloheptadiene (z,7 which now 

required controlled functionalization of the diene to give the desired cycloheptenones. 

Photooxygenation of (4) gave a single endoperoxide which was assigned the structure (5), which 

in turn was converted directly to the hydroxy enone (6) on treatment with base, [80% overall 

yield from (4).] The stereochemistry of the derived acetate (7) was readily established by 'H 

NMR spectroscopy,7 which showed diaxial coupling (J = 8.8 Hz) between H(5)and H(4). Sodium 

borohydride reduction of (7) in the presence of cerium (III) chloride proceeded by addition of 
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hydride along the axial vector to give 

from 'H NMR coupling constants.7 

(8), the stereochemistry of which was again inferred 

However, this does not correspond to the stereochemistry 
required for intermediates (1). 
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SCHEME 1 

Reagents: 

a: see ref.6 , 90%, b: Me3N-0, N,N-dimethylacetamide, 55O, 36h, 40%, 5: 02, 
fetraphenylporphin (cat.), 600W tungsten halogen lamp, CH2C12, rt, 1.5h, 90%, 

4: Et3N (2.2 eq), CH2C12, reflux, 15h, 73%, 5: Ac20 (1.1 eq), pyridine (1.3 

eq), CH2C12, rt, 12h, 98%, f: NaBH4 (1.1 eq), methanolic CeC13.7H20 (0.4M), 

O°C, 10 min, 98%. 

There are a number of methods for inverting the stereochemistry of hydroxy substituentsg 

which might be applied to intermediate (8) or derived compounds with the ultimate aim of 

obtaining, e.g., (Ic) with correct relative stereochemistry. However, this was not pursued 

further, since we considered that a shorter, and chemically more interesting sequence of 

reactions could be developed. Cycloheptadiene was converted to the hydroxy enone (9) which 

was protected as its methoxymethyl (MOM) ether (10) (Scheme 2). From a consideration of the 

conformationlo of the dienolate derived from (lo), we anticipated reasonable stereocontrol 

during its alkylation. Deprotonation of (10) followed by methylation gave an approximately 

3.5:1 mixture of stereoisomers. Analysis of subsequent reactions'l indicated (11)to be the 

major product. Selective reduction of (11) occurred with a high degree of stereocontrol to 

give (12), which was readily converted in three steps to the enone (14). The cis 

stereochemical relationship between C(4)and C(5)substituents was evident from the 'H NMR 

spectrum 7 which now showed a small (axial/equatorial) coupling between H(4) and H(5), in 

contrast to that observed for compounds (7)and (8). Methylation of the dienolate from (14) 

proceeded smoothly and with a high degree of stereocontrol (ca 10:l)to give the enone (lc), - 
which showed 'H NMR spectrum' comparable to that reported by White et al 2 for the similar -- 
cycloheptenone intermediate (lb), which was converted to the Prelog-Djerassi lactonic acid. Of 

particular note is the similarity in chemical shifts for the methyl groups in (lc) (61.02 and 

1.12 p.p.m), (lb) (6 0.98 and 1.10 p.p.m.) as well as the intermediate (7) (6 1.02 and 1.12 

p.p.m.). which is strongly indicative of the diequatorial nature of these substituents in all 

three compounds.12 
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In conclusion, readily available cyclohepta-1,3-diene 12 can be stereoselectively 

functionalized to give enones (lc) of (7), indicating the viability of using this compound as a 

precursor for a range of natural product molecules. 

OR \ 0 a,b / -0 \ d \\ 
0 

9 Rzti 

10 R = CH,OCH, 

0 

1C 14 

SCHEME 2 

OMOM c;, \ 
Me 0 

I 
11 

a 

OMOM 

Q \ 
Me OR 

12 R=H 

13 R:COPh 

Reagents: 

5 02, tetraphenylporphin (cat.), 600W tungsten halogen lamp, CH2C12, rt, 1.5h, 
lOO%, b: Et3N (2.0 eq), CH2C12, rt, 6h, 95%, 5: CH2(0Me)2 (large excess), 
P2O5, CHCl3(P2O5 dried), rt, 10 min, 98%, 4: LDA (1.1 eq), HMPA (2.0 eq), THF, 
-78OC, 1.5h, then Me1 (1.2 eq) added at -78OC, 42%, e: NaBH4 (1.1 eq), 
methanolic CeC13.7H20 (0.4M), OOC, 10 min, 98%, f: PhCOCi (1.1 eq), pyridine 
(1.3 eq), CH2C12, rt, 12h, 98%, g: cont. HCl (cat.), MeOH, 55OC, 20 min, 90%, 
h: pyridinium chlorochromate (2.0 eq), CH2C12, rt, 10 min, lOO%, i: LDA (1.1 
eq), HMPA (2.0 eq), THF, -78OC, 1.5 h, then Me1 added at -78OC, 40%: 
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