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Abstract A hyparconjugative inhence may be ae additimul factor in Z-dkyhtion being pmoted by a 
syn-uial cator in eau~latw formed from codoamdonally immobilised ii-cyclic fl-titers. 

The syn-axial ester in the extended eeoIate generated from a lO-ethoxycarbon~l-d-octal-3-one’ has 
been shown to promote Z-alkylation (syn to C-10 ethoxycarbonyl) at C-4. 
suggestedbb 

A polar effect was 
as the nmjor influence of the ester group, but, despite attempts to strengthen its case,2c 

the suggestion appears not to have won wide acceptance for the reason that, compared with the change 
from 2 to E (ryn to C-10 H to & to C-10 Me) seen on toing from H to Me as the syn-axm! subsht- 
uent in a related instance (but under different conditions), the reverse change, E to 2, on gomg from 
Me to ester appeared moderate’ and an explanation based on the smaller steric demand of the ester 
group compared with a meth 

B 
1’ seemed sufficient. 6 

recommended,’ comparisons o 
However, though further studies have been 

changes in the stereochemical preferences of electrophitic reactions on 
enolates (e.g. alk lations) conducted under the same conditions (substrate, anion generation, nature of 
the counterion/ J kylating agent, solvent, etc.) through a series of appropriately conformationally 
immobilised 6-cychc oxo-systems, where the syn-axial substituent is, successively, H, CO,R and Me, 
don;~~tohavebeenrqx+d. 

reason that the formation of enolates, with the enolate part planar, ma 
the 3-keto-2-esters,9 1 - 3,” were chosen and two alkylating agents, methyl 1 oJ 

remain unfettered,* 

mide, with a possrble difference in steric demand, were employed. 
lde and benzyi bro- 

Potassium carbonate was the 
enolate-generating agent and acetone the medium. The allcylations could be presumed to be those of 
the free (or solubilised) enolate ions since acetone, a Class C solvent,’ can solvate only the counte- 
rions (K+). The major advantages of our conditions were that quantitative yields of epimeric mixtures 
of C-2 Z- and E-alkylated products (respectively, Q - 6b and 7a - 9b) were realised and the forma- 
tion of o-alkylated products was totally suppres&.’ The WE alkylation ratios are presented as per- 
centages in T&e 1 overleaf. 
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ri 

l-3 Z4a-6h E: 7a - 9b 

1,4&7:R=H;2,5&8:R=Me;3,6&9:R=CQEt 
R’ = Me (a-series); R’ = Bz (b-series) 
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‘Ihble 1: Stere0selectivity in the Alkylation of Cyclic Mktoesters 1 - 3 

Substrate R Akylating agent Z/E ratio(%) 

i 
69:31 (4x7&) 

z 

Assignment of stereochemistry to the al 
seenamortg’Hand”CNMRspeztraldata 

mbk 2: tH and 13C Chemical Shifts of Stereochemical Si@kance in 

4a 

2 
7b 

iif 
5b’ 

81, 

6a 

9a 

61, 

9b 

c-10 Meb c-2 Meb 

(‘H) (‘H) 

1.47 
1.27 

0.85 1.35 
0.93 1.27 
0.82 - 

0.90 

1.31 

1.26 

2.80 & 3.30 - (13.6; 0.50) 

3.15 & 3.39 - (14.2; 0.24) 

2.84 & 3.35 - (15.0; 0.51) 

2.98 & 3.14 - (13.2; 0.16) 
4.15 & 4.20 

c-2 Me 

PC) 

20.93 
21.53 

_f 
23;?5 

20.95 

23.15 

5 oing from 4a to 7a, 5a to $a or 6a to 9a is analogous to that on going from 2(ax)-methyl- to 
(eq),l0-dimethyl-2-acetyIdecal-3-one (8 ppm 1.40 to 1 .22)*‘i2B. A 6 

te.tsin4b,Sb anddbarelargerthanthosein7b,ISbandgb ; 
of the benzyl CH,H ABquar- 

C. d% ABquartets of cpa&ts due to 
the C-10 CO Et CH Hd in 9a and 9b show larger AB-anisoohron 
resonances otthe C&t) Me’s in 4a and 6a are upfield of those o r 

than in 6a and e ‘; D. the t3C 

E. ;O-ketoester 2 and its meth 
the C-2(ecQ Me’s m 7a and !k14; 

lated products Sa & $a have been described’ (reported’s C-Me ‘H 
shifts: 0.82 & 1.37 in 5a and B .93 & 1.28 in Sa). 
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The stereochemical preference of methylation changes from predominantly 2 in 1 to very largely E 
in2anddtarnatlcallybacktoZ in3toubouttksumeextentaswith1. Bothareducedelectrophihci- 
ty and a consequent possible enhanced stuic demand due, at least in 
tance in the transition state” could be the reasons for the reversal of Z?=t 

, to demcasd C-2-E+ dis- 
E ratio in the benxylations. But 

found with the methylations persist in the benxylations and 
tooperateinthesame manner in the two alkylations. 

ever,istheclosesimilaritythe~~ratiosintheestercasejbeartothosein 
the H-case 1. A f&or, be it polar, must be seen as operative, in addition to the lesser steric demand 
of CO 
of C c? 

t as compared to Me, if one is to avoid being driven to the conclusion that the steric demand 
2Et is the same as that of H.5 An alternative to the pytative polar effect of a syn-axial ester 

group 3s available under the currently discussed h _~Jugat’v.e modeL ” If delocalisation from the 
u-orbital of the C-1-H(ax) bond into the u; orb1 of the mcqent C-2-E+ bond is better than that 
from the C-IO-C-1 bond in accordance with the model, the Z-preference in the H-system 1 can be 
explained. While the E-preference in the case of the Me system 2 may result from the high steric 
demand of a methyl,5 the inductive electron-release effect of that group may render the hyperconjuga- 
tive ability of the C-10-C-l bond better than that of the C-1-H(ax) bond and encourage E-attack. 
The situatton could be reversed again, to one that favours Z-attack, when electron withdrawal by 
the ester function makes the C-1-H(ax) bond a betkr electron donor than the C-10-C-l bond. 
If these propositions are supported by theory-based computations, a factor in addition to the polar 
effect, if any, of the ester group ma 

K 
be identified and the steep fall in Z/E ratios, attending the 

change H to Me, need not be due p ytothest.elicrrasOn. 
Our results bridge, partly atleast, the findings mported in refs. 2 and 3. The roles of solvent” and 

counterion” in conditioning the stereoselectivity in B-ketoesters 1 - 3 are currently under examina- 
tion. 
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