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We have described a versatile protecting group (TBDMS) for 
1,2-C2Bi0H12 that allows the efficient synthesis of monosubstituted 
and linked carboranes. The generality of the method coupled with 
the high yields obtained offers a valuable new tool for organic 
transformations on carborane cages. As shown previously, the 
silyl substituent on carborane cages provides unique reactivity, 
crystal growth and cage stability.8 Work that extends to other 
areas of carborane chemistry is currently in progress. 
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The 7-effect of silicon1 results from the interaction between 
the back lobes of the Si-C7 bond and the developing p orbital at 
the Ca position in a silicon-containing species. Studies on the 
solvolysis of 7-silyl-substituted compounds provide solid evidence 
to show the existence of the 7-effect.2"8 Few examples, however, 
have demonstrated the use of this effect in synthesis.9 We report 
herein the first systematic application of the silicon 7-effect to 
an organic reaction: a 7-trimethylsilyl group can assist nitro 
compounds to be converted to ketones under mild conditions. 

Many methods have been developed for performance of the Nef 
reaction.10 Nevertheless, some nitro compounds fail to be de-
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graded to ketones under most conditions employed, such as the 
conversion of 5-nitrobicyclo[2.2.1]hept-2-enes 1 and 2 to the 
corresponding ketones 4 and 5, respectively (Scheme I). The 
major products isolated are a cyclic hydroxamic ester and a 
lactone.""14 A compound possessing the skeleton of 1 would 
provide an ideal example to show the feasibility of the 7-sili-
con-promoted Nef reaction. Accordingly, we synthesized 7-tri
methylsilyl nitro compound 3 by following Ranganathan's pro
cedure.15 

We treated nitro compound 3 with 1.5 equiv of KH in THF 
at 0 °C-room temperature for 3 h and then with 3.5% aqueous 
HCl. After workup and purification, ketone 6 was obtained in 
64% yield. 

In comparison with failure of the Nef reaction for 1 and 2, the 
successful conversion of 3 to 6 must be attributed to the Me3Si 
group. We believe that the route from 3 to 6 involves the hydrated 
intermediate 7,16 in which the Me3Si group is anti to the tri-
hydroxyl moiety HOCN(OH)2. Thus the silicon-promoted con
version must result from the 7-effect, not from the steric congestion 
caused by the Me3Si group. 

Me3 Si 

OH 
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By the same procedure, we were able to convert the saturated 
silicon-containing nitro compound 8 to ketone 10 in excellent yield 
(91%, Scheme II). In contrast, the corresponding nitro compound 
9, without a 7-silyl group, gave ketone 11 in 16% yield under these 
mild conditions. 

To prove the generality of the silicon-promoted Nef reaction, 
we reacted 7-silyl nitro compound 12 with KH and then with 3.5% 
aqueous HCl (Scheme II). The corresponding ketone 16 was 
obtained in 87% yield. Nonsilylated nitro compound 13, however, 
gave ketone 17 in only 8% yield. Also, conversion of 7-silyl nitro 
compound 14 to ketone 18 (85% yield) was much more efficient 
than conversion of nonsilylated nitro compound 15 to ketone 19 
(18% yield). 

In the reaction 12 -* 16, the possible intermediate 20 can hold 
a "W" conformation for the Si -C-C-C-N backbone. The car-
bocation resulting from the C-N bond cleavage16 in 20 can be 
stabilized by the 7-silicon. In the reaction 14 -» 18, however, 
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the Si-C-C-C-N backbone in the intermediate may possess an 
"endo-Sickle" conformation17 (see 21) or have a "W" conformation 
through a ring flip. Shiner et al. reported that a 7-silyl substituent 
enhances the solvolytic reactivity of secondary alky] sulfonate esters 
by a factors of 10—10O;4-6 the carbocation involved is stabilized 
by interaction with the back lobe of the Si-C bond in either a "W" 
or an "endo-Sickle" conformation. 

To intensify the applicability of the silicon 7-effect to synthesis, 
we developed a "one-flask" method for the preparation of /3-tri-
methylsilyl ketones from nitro olefins (Scheme III). We added 
1-nitrocyclohexene (23) to a THF solution of Me3SiCH2MgCl 
(1.1 equiv) at -20 0C. After 30 min at 0 0C, the solution was 
acidified to pH 3.0 by addition of 10% aqueous H2SO4. The 
desired 0-silyl ketone 25 was obtained in 71% yield. By the same 
procedure, we produced jS-silyl ketone 24 in 50% yield from 1 -
nitrocyclopentene (22) and obtained /3-silyl ketone 27 in 52% yield 
from 2-nitrohept-2-ene (26). 

In conclusion, the 7-effect of silicon was found to facilitate the 
Nef reaction. The use of KH and aqueous HCl enabled conversion 
of nitro compounds with a 7-trimethylsilyl group to ketones much 
more efficiently than conversion of the corresponding nitro com
pounds without a silyl group. This unprecedented silicon-promoted 
Nef reaction was applied to a "one-flask" synthesis of j3-silyl 
ketones from nitro olefins. /S-SiIyI ketones are valuable substrates 
for silicon-directed Norrish type I cleavage18,19 and can be used 
in the development of silicon-containing photodegradable polymers. 
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Porter and Giese have recently reported the first examples of 
high a-stereoselection in the additions of achiral radicals to am
ide-substituted alkenes containing the 2,5-dimethylpyrrolidine 
auxiliary; however, there is no stereocontrol if the radicals attack 
the /3-position (see eq I).3 Because ester- or amide-based chiral 
auxiliaries normally direct attack of nucleophilic radicals to the 
/3-position, a more natural approach is to develop auxiliaries that 
control /3-stereochemistry. We now report high regio- and /3-
stereoselection in the addition of achiral radicals to a mixed 
fumarimide substituted with a new chiral auxiliary derived from 
Kemp's triacid.4 

T 
The chiral auxiliary used in this study is prepared from Kemp's 

triacid in six steps and 62% overall yield, as outlined in eq 2.5 

Imide formation is accomplished in 91% yield by heating Kemp's 
triacid and urea in triglyme at 200 0C. Treatment of the imide 
acid with SOCl2 followed by 2-aminophenol gives the imide amide 
2 in 92% yield. Two-step reduction of the imide with NaBH4 and 
triethylsilane affords a lactam amide (84%), which upon heating 
with SOCl2 affords the racemic auxiliary 3 in 89% yield. Res
olution of the auxiliary is effected by acylation of the lactam with 
(-)-menthyl chloroformate, separation of the diastereomers by 
flash chromatography, and regeneration of the optically active 
auxiliaries with trifluoroacetic acid (40% and 36% yields). The 
absolute configuration of the enantiomers was determined by a 
single-crystal X-ray structure of one of the menthyl carbamate 
diastereomers.6 Standard lactam acylation procedures gave poor 
yields (<40%) of the desired fumarimide substrate 4, so we de
veloped a high-yielding hybrid of existing lactam acylation 
technology. The key to the success of this procedure is the in situ 
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