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A Short Conversion of Cyclohexanones
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Ahetrart: Cuclahontennnee are afficiently r\rnr\urnr‘ from cvelahavananac aroa
Agstract; LyCionepnones arc ciiicienty prépareG irom Cycionexanones via oOrga

promoted ring enlargement with trimethylsilyldiazomethane and subsequent palladlum( D-c
dehydrosilylation. © 1998 Elsevier Science Ltd. All rights reserved.
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structural unit found in a vamety of natural products with interesting biological ﬂmivx.ies 2 In the course of our
studies on the total synthesis of defense substance of higher termites,3 we needed an access to C7-substituted

2-cyclohepten-1-ones. Our attention was drawn to the one-carbon homologanon of a-substituted
cyclohexanones with insertion of a methylene group predominantly at the less hindered side. A ring
enlargement featuring this regioselectivity can be achieved with trimethylsilyldiazomethane (TMSCHN,) in
the presence of boron trifiuoride etherate* or with diazoalkanes promoted by organoaluminum Lewis acids.5
Since the products initially formed with TMSCHN, are trimethylsilyl enol ethers, it seemed reasonable that a
ulhkpqnpnf nal]arhnm(n\ pgmhnpd dphvdrncllvlaflnn6 would directlv lead to the desired rvn]nhpntpnnnpc In
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short alternative to the “established multi- -step sequence mvolvmg an_ oxidative ring openmg of a

cyclohexanone-derived silyloxycyclopropane!.7 (Table).

Table. Ring Enlargement/Dehydrosilylation of Substituted Cyclohexenones?
1 ~1 o
(a) total yield® total yield®
A TMSO 2+3(%) 4+5 (%)
T MS Y MSO” X
1 R2 nZ 2 3 4 5
mn l"\
(a) TMSCHN,, Me;Al; (b) 0.5 eq. Pd(OAc);, 0.5 eq. benzoquinone
1
R =H 19 : 10 21 ¢ 10 98 90
a (rac) R2 = Me . : . .
R'=Me i1 1.0 1.1 1.0 99 91
1 b
R =Me
c 2 _ Y\)\ 12 1.0 12 1.0 99 80
d Ri=Me 1 10 21 1.0 23 98 69
R2 = BnO\v/l\ ’ ’ ’ '

alsomeric ratios determined by GC analysis of the crude products. PCrude yield. “Isolated yield after chromatographic purification.
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Thus, the cyclohexanones 18 listed in the Table were treated with trimethylaluminum and TMSCHN, in
CH;Cly, and the resultant trimethylsilyl enol ethers 2/3 were oxidized without prior purification using 0.5 eq.
palladium(Il)-acetate/0.5 eq. benzoquinone in acetonitrile. As annc1pated this methodology directly provided

cycloheptenones 4/8, which were isolated after flash chromatography in good to excellent vields.® Whe;
CyCionepenones a5, winiCni Weit i801atea aiter 11asn cnroim tograpny in £000 10 €XCelk ni lelClS reas a
small a-substituent (entry a, R2 = Me) favored insertion at the less hindered side of the C-,.-l.nm,l aroun to
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yield 4a as the major regioisomer, a bulkler 51de cham (entrles b,c) led to a decr eac.ed isomeric ratio.

more highly substituted side to give 5d as the major regioisomer. The isomeric ratio of the cycloheptenones 4
and 5, which can be readily separated by flash chromatography, correlates very well to the ratio of the
corresponding enol ethers 2 and 3. While the nature of the side chain a to the cyclohexanone carbonyl group

~ran mnadarataly snfhianca tha sagincalantivity ~AF tha hamaalacaeiae atmem  anillao amd N
Lail HIouCiaiely HHIUCIiG tne LUEIUDTITLLIVILY of tne uUUlUlUgauuu SCp, L.apuxcuy U\_, dana NAVIK d[ldjybt:b
verified that no epimerization occurred for entries b-d under the conditions used.

In a typical reaction, 1.6 mL of a 2 M solution of MeaAl in hexanes and 30 ml of dry CH,Cl, were
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cooled to -78 °C, and 298 mg (2.66 mmol) of 1a in 10 mL of dry CH,Cl, followed by 1.6 mL of a 2 M
solution of TMSCHN, in hexanes were added. The resulting solution was allowed to warm to room
temperature overnight. After diluting with 80 mL of pentane, 8 mL of ice-cooled 2.5 % NaHCOj; were slowly
added at 0 °C, and stirring was continued for 5 min. The colorless precipitate was removed by filtration, the
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U
cooled 2.5 % NQH(“()», Qmurat_d NaCl, dried (MgSQy), and concentrated in vacu TO the
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the mixture was stirred for 24 h at room temperature. After concentrating in vacuo, the residue was extracted
thoroughly with diethyl ether (3 x 10 mL), the combined organic extracts were dried (MgSOy,), concentrated
in vacuo, and the crude product was purified by filtration over silica gel (pentane/ethyl acetate, 9:1) to yield
290 mg (88 % from 1a) of 4a!® and 5a!! as an isomeric mixture.

In conclusion, we have shown that a combination of organoaluminum-promoted ring enlargement with
trimeth vlm]vldm?nmpthnnp and nallnrhnm(”\ catalvzed dehvdrosilvlation constitutes a facile method for a
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short synthesm of cycloheptenones from rcadlly avaﬂablc cyclohexanones. Presumably, an improved
regioselectivity can be achieved by varying the nature of the Lewis acid in the first step. Applications to the
synthesis of biologically active natural products are in progress.
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