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The reaction of 2,2-dibromo-1-methyl-cyclopropanecarbonitrile (1) with i-PrMgCl in Et ,O/CH,Cl, provides the cis-magnesium-carbenoid (2),
which reacts with high retention of configuration with various electrophiles. If E = SPh, a stereoselective generation of a quaternary center

via a sequential Br/Mg- and sulfoxide/Mg-exchange can be achieved.

The functionalization of cyclopropane derivatives has been yield with a diastereomeric ratio 6f99:1 (entry 1 of Table
extensively investigatetlSincegemdibromocyclopropanes  1). The high diastereoselectivity of the exchange reaction is
are readily availabléwe have examined the stereoselective presumably caused by the nitrile function, which can direct
magnesiation of the functionalized cyclopropane 2,2-di- the exchange reaction by precoordination. The reaction of
bromo-1-methyl- cyclopropanecarbonitrit ¢ Whereas the ~ magnesium reagern? with iodine provides the desired
treatment of the dibromidéwith i-PrMgCl in THF or ExO* iodobromocyclopropangb with a diastereoselectivity of 91:9
at low temperature leads to products in low yields, it was and a yield of 77% (entry 2). The reaction of the cyclopro-
found that the reaction df with i-PrMgCl in a mixture of pylmagnesium derivativ@ with MeSSQMe and PhSS@
Et,0 and CHCI, (1:4) at—50 °C leads within 5 min to the ~ Ph provides the corresponding thioeth@eg72%; dr= 93:
clean formation of theis-cyclopropylmagnesium reageht 7) and 3d (86%; dr= 95:5; entries 3 and 4). An X-ray
The quenching o2 with aqueous ammonium chloride affords analysis of the thioethe3d confirmed the cis configuration
only thetrans-2-bromocyclopropanecarbonitri@a) in 76% of the cyano and thiophenyl groups (Figure 1). The reaction
of 2 with N,N-diethylaminomethylbenzotriaz&lprovides the

t Ludwig-Maximilians-Universita aminomethylated produ@ein 79% yield (dr= 96:4; entry

*"Techgior':/I -_!SraelAlhititulge OhfkTecgn?lggi; A AE |- Rediich 5). Finally, the reaction of the magnesium carberigith
S.;%)c(har)eir?er,egé%uré A(:szlesChgr\rl{ZOIOé,705,mS’4§. (B) c?(;mhﬁéij.ére?Al.? * allyl bromide in the presence of CuGRaLICI® (0.5 mol %)
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Table 1. 2-Bromocyclopropanecarbonitriles of Tyge
Obtained by the Reaction @& with Various Electrophiles
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. - ratio d d by GCMS analvsis of th ~ bromide or methallyl bromide, respectively, furnishes the
iastereomeric ratio determined by analysis of the reaction : % i
mixture.  Isolated yields of analytically pure compounds. Yields refer to a”ylatEd proqlucts?a and7bin 70 and 71% y'eld (SCheme.
the pure main diastereoisométyield refers to the mixture of two 2). These thioethers were converted to the corresponding
diastereoisomer$.Reaction was conducted in the presence of C{&LICI sulfoxides8a busing MCPBA (1 0 equiv CkCl,, —50°C
(0.5 mol %). , . , , _
to room temperature, 0.5 h, #78%). The sulfoxide/
magnesium exchanggas complete within 10 min at50

99:1; entry 6). Various substituted benzaldehydes undergo C- Tréatment with either methallyl or allyl bromide in the
the addition of reagen? leading to the cis configured Presence of CuCN-2LIiCl (0.5 mol %) provides the two
benzylic alcoholatedt as 1:1 mixture of diastereoisomers diastéreomeric cyclopropanenitrila (73%) anddb (69%)
with respect to the newly formed carbinol centers. Interest- @5 Single diastereoisomers. In summary, the bromine/
ingly, one of the diastereoisomers cyclizes to give, after Magnesium exchange reaction has allowed the synthesis of
workup and purification, the corresponding lactone of type Va&rious cyclopropane carbonitriles of tyi8 with good
5, whereas the other one is isolated as the alcohol of@ype diastereoselectivity. A successive bromine/magnesium and
(Scheme 1). The configuration 6awas confirmed by X-ray sulfoxide/magnesium exchange opens access to cyclopro-
analysis. panenitriles bearing a stereocontrolled quaternary center.
The preparation of cyclopropanenitriles with stereochemi- Extensions of this reactivity pattern are currently underway
cally defined quaternary centers can be achieved by succesin our laboratories.
sive bromine/magnesium- and sulfoxide/magnesium-ex-
chang€. Thus, the bromine/magnesium-exchange on the (7) (a) Satoh, T.; Kurihara, T.; Fujita, Kletrahedron2001,57, 5369.
thioetherad (i-PrMgCl, 1.1 equiv—50°C, 5 min) followed (b) Satoh, T.; Kondo, A,; Musashi, Jetrahedron2004, 60, 5453. (c)

. . . - Hoffmann, R. W.; Nell, P. GAngew. Chem., Int. EdL999, 38, 338. (d)
by an allylation in the presence of CUCN-2LIiCl with allyl  Hoffmann, R. W.Chem. Soc. Re2003,32, 225.
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aMCPBA = 3-chloroperbenzoic acid.

Acknowledgment. We thank the Fonds der Chemischen and characterization of the compourgis—f, 5a—c, 6a—c,
Industrie and the G.L.F. (German-Israeli Foundation for 7a,b,8a,b, and9a,b (*H/**C NMR, MS, HIRES, IR; two-
Scientific Research and Development; Grant I-693-7.5/2001) dimensional NMR data o8a, 7a,b, 8a,b, 9a,b), and CIF
for financial support. We are grateful to Chemetall GmbH files. This material is available free of charge via the Internet

(Frankfurt) and BASF AG (Ludwigshafen) for generous gifts at http://pubs.acs.org. X-ray data2d (CCDC275462) and
of chemicals. 5a (CCDC275461) have been deposited at the Cambridge

Crystallographic Data Centre, 12, Union Road, Cambridge

Supporting Information Available: Experimental pro- CB2 1EZ, UK; fax: (+44) 1223-336-033.
cedure for the starting materia| experimental procedures 0OL051452P

Org. Lett, Vol. 7, No. 17, 2005 3791



