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DIASTEREOSELECTIVE CYCLOPROPANATION VIA HOMOCHIRAL KETALS.
DIOXOLANE STRUCTURAL EFFECTS
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Abstract. A series of 2-cyclohexen-l-one ketals related to 2-cyclohexen-1l-one 1,4-di- 0-benzyl-
[-threitol ketal but possessing different dioxolane appendages was prepared and subjected to
Simmons-Smith cyclopropanation. The observed diastereoselectivity decreased when oxygen was
present in the appendages. In the absence of appendage oxygen, the sense of the observed
diastereoselectivity was found to depend upon dioxolane chirality. The amount of diastereose-
lectivity observed was remarkably independent of the nature of the appendages.

Not Tong ago we described a novel diastereoselective Simmons-Smith cyclopropanation
reaction involving 2-cycloalken-1l-one 1,4-di- 0-benzyl-L-threitol ketals (Figure 1).1 The
observed diastereoselection was attributed to topological biasing of the faces of the alkene
by the dissymmetrically positioned dioxolane appendages, and was presumed to result from
chelation-controlled delivery of the Simmons-Smith reagent by appendage and/or dioxolane
oxygen atoms .2 However, experimental evidence pertaining to this assumed mechanism was not
available, Since an understanding of the factors responsible for diastereoselection in the
case at hand could prove helpful in attempts to extend and to generalize topologically
controlled reagent delivery, we have undertaken studies to determine the structural features
required for diastereoselective cyclopropanation. This letter describes our surprising
results with a series of compounds related to 2-cyclohexen-l-one 1,4-di- 0-benzyl-L-threitol 1
but possessing structural alterations in the dioxolane appendages (Table 1.3

Figure 1. Diastereoselective Cyclopropanation
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Compounds 1,3,5,7,9,11, and 13 were prepared from 3-bromo-2-methoxycyclohexene and the
corresponding diols? as previously described.ls® vyields appear in Table 1.0
Simmons-Smith cyc]opropanation297 of these ene ketals provided in fair to excellent

chemical yields mixtures of diastereomeric cyclopropanes (Table I). Where possible, the
diastereomer ratio, measured by 62.9-MHz 13c nR spectroscopy,8 and the identity of the
major cyclopropane diasterecisomer were confirmed by hydro1y5159 of the product cyclopropane
ketals to optically active norcaranone,2¢»2d

From the results presented in Table I a deeper understanding of this diastereoselective
reaction begins to emerge. Unexpectedly, appendage oxygen was unnecessany fon efbicient
diasteneoselection and even reduced the diastereoselectivity observed. This reduction may be
the result of competition between appendage and dioxolane oxygens for chelation controlled
delivery of the Simmons-Smith reagent to opposite faces of the alkene. Thus, in second-
generation diols designed for this diastereoselective process, the chelatory effects of appen-
dage oxygen should be masked or otherwise eliminated. In the absence of appendage oxygen,
facial selectivity was dependent upon dioxolane chirality. The amount of diastereoselectivity
observed was remarkably independent of the nature of the appendages.

Assuming that reagent delivery is mediated by a dioxolane oxygen atom positioned pseudo-
equitoria]ly,lo then cyclohexene ring conformer 1A must be more reactive and/or present in a
higher concentration than cyclohexene ring conformer 1B. This difference in reactivity and/or
the shift in equilibrium between 1A and 1B must be due to steric biasing and/or conformational
anchoring by the dioxolane appendages. Studies to determine whether or not chelation control
by dioxolane oxygen is involved in this process and the equilibrium distribution between the
possible cycliohexene ring conformers are currently underway.11
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X = CHZOCHZCGHS

Legend for Table I

@Reaction conditions: 400-700 mg of couple/mmol of ene ketal, 3 equiv. of CHplp, 0.5M in
refluxing diethyl ether, 1-24 h. bAI11 yields refer to isolated and purified compounds,
Satisfactory IR, NMR, and HRMS data were obtained for all compounds. CDetermined by 62.9 MHz
13¢ MR spectroscopy. dUsing In(Ag) couple. 2A dl mixture was employed.
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