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Abstract Examples of trapping of site-specific enolates by enol methoxycarbonylatlon are 
described Selective ooeratlons at a remote double bond in the oresence of the enol carbonate 
functionality have been' realized. Site-specific enolates can be'retrieved from the enol 
carbonates. 

The first systematic study on the generatlon, maintenance and exploitation of site-specific 

enolates was described by Stork and associates througn the reductive alkylatlon of enones. 192 

Important advances in the generatlon of site-speclflc enolates by conJugate addition were pro- 

vided by Boeckman3 and Coates 4 

In addition to the direct "trapplng" of such klnetlcally generated enolates, there have been 

developed a variety of enolate equivalents (sllyl enol ethers, 
5,6,7 

vlnyloxyboranes, 
8 

and enol 

acetates') These systems allow for storage of a site-speclflc enolate as a neutral compound in 

a form which lends itself to purlflcatlon Needless to say, for such systems to be useful, there 

1s to be allowed no serious eroslon of posltlonal specificity in the retrieval of the enolate" 

from toe "enolate equivalent". 

Tne investigation described herein was occasioned my our interest in 

the novel lndollc terpenold, aflavanine. 
10 

Tne target system 2 was to be 

addition of an unsaturated organometalllc reagent to the enone 1 followed 

a total synthesis of 

generated by conJugate 

by "trapping" of tne 

metalloenolate 2. % To thzs now famzlzar scenarzo was added the vnportant provzso of the feaszbzl- 

zty of achzevtng electrophzlzc reactzon on the zsolated rather than the "enotate" lzke double 

bond of zntermedzate 2. In the light of its well known nucleophlllclty, 
11,12 

the conventional 

sllyl enolate equivalent appeared to be 111 suited to our needs A solution to this >roblem is 

described below 
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Gngnard reagents & and $,Q were generated in ether in conventional ways, from the corres- 

ponding, commercially available, bromoolefins The ethereal solution of Gngnard reagent was 

added to a solution of the enone In 1 1 dimethyl sulfide-dlethyl ether, containing 10 mole % of 

cuprous Iodide. The resultant metalloenolate 2 was quenched with methyl chloroformate (O+t) 

to afford 90% yields of the enol carbonates 3 and k 
14,15 

Under these conditions, we could de- 

tect no product corresponding to C-acylati 

Br Mg 
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Selective ozonolysis of & or a afforded, very cleanly, the aldehydo enol carbonates, 6a 

and ,Q l4 Tne synthetically relevant aldehydo ennl carbonate $,,b, was subJected to tmmons conden- 

sation to afford l (93%) yield. This reaction testified favorably to the stability of the enol 

carbonate linkage. Similarly, reaction of 3 or k with m-cnloroperoxybenzolc acid resulted in 

clean expoxldatlon of the "isolated" double bond with the formation of 8 Q Curiously, spectro- 

scoplc analysis seems to suggest the formation of only one epoxlde of unknown relative stereo- 

chemistry. 
14 

Retrieval of the site-specific enolate was demonstrated in a case which would appear to be 

particularly challenging Thus reaction of epoxy enol carbonate & with 3.5 eq of methyl- 

lithium at 0" in THF furnished a neu metalloenolate, 2. Trapping of 2 with dlmethyl (methylene) 

ammonium chloride, ’ ’ followed by quaternlzatlon w1t.h metnyl iodide and ellmlnatlon with aqueous 

potassium carbonate gave $J in 47% yield from Qk 

In summary, the enol carbonate method of storage of a site-specific enolate would seem to 

have significant promise In allowing for a reasonable range of reactlons at distal oleflnic 

centers. We have not investigated the relative rates of reactlon in other systems Hence, we 

cannot comment on the extent to which the successes enJoyed herein are peculiar to the substrate 

However, since a range of acylatlng agents might, in pnnclple, be employed, lt would appear 
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that nucleophlllclty of many enolate equlvalents can be managed without undermining the site- 

specific retnevablllty of their corresponding enolates 
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The structure of these compounds are consistent with their Infrared, nmr and mass spectra, 

representative spectral data are Qlven for: 

@ 6 (CDC13) 0.87, s, 3 H, 0 87, d, 3 H, J = 6 Hz, 3.78, s, 3 H, 4 95, m, 2 H, 5 18, s, 

1 H, 5.75, m, 1 H, ppm,g (neat) 1765, 1695, 1640 cm-' 

& 6 (CDC13) 0.88, s, 3 H, 0 87, d, 3 H, J = 6 Hz, 3.80, s, 3 H, 5 23, s, 1 H, 9.80, t, 

1 H, J 2 0.5 Hz, ppm,; (CC14) 1755, 1720, 1690 cm-' 

Z 6 (CDC13) 0.85, s, 3 H, 0 87, d, 3 H, J = 6 Hz, 3 72, s, 3 H, 3 80, s, 3 H, 5.20, s, 

1 H, 5.80, bd, 1 H, J = 15 Hz, 6 98 dt, 1 H, J, = 15 Hz, J2 = 6 Hz , ppm,; (CC14) 1760, 

1730, 1660 cm-' 

Q 6 (CDC13) 0 85, s, 3 H, 0 84, d, 3 H, J = 6 Hz, 2 2, m, 2 H, 2 52, dd, 1 H, J, = 4 Hz, 

J2 = 6 Hz, 2 81, dd, 1 H, J, = 2 5 Hz, J2 = 6 Hz, 2.93, m, 1 H, 3 78, s, 3 H. 5 22, s, 1 H, 

ppm,; (CC14) 1760, 1680 cm-' 

J&! 6 (CDC13) 0 98, d, 3 H, J = 6 Hz, 1 03, s, 3 H, 2 71, dd, 1 H, J, = 4 Hz, J2 = 6 Hz, 

2.84, m, 1 H, 5 12, s, 1 H, 5.80, s, 1 H, ppm,; (Ccl41 1680, 1600 cm-' 
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