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mAmmmmmmucywwmam
carbonylaminojieiones inlo the coresponding “kinetic™ silyl snol sthers in the presence of
trimethylsifylirifiale and & terfiary amine In desciibed. The advantape of the prasent method consists
of an simost complete regioselectivilty obiained under rmild reaction conditions.

In the course of our recent studies we required a highly regioselactive procedure for the
preparation of *kinetic*1 silyl enoi ethers (1) from o—(N-alkoxycarbonylamino)ketones (2) (FIGURE 1).
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The formation of silyl enol ethers front a—{N-dlkoxyGarbonylaminojketones (2) was previously
studied by Garst et ai2 who showed that, when subjected o classical kinetic enolisstion conditions,3
katones such as 2 snolize to give predominantly the “thermodynamic” regiocisomer 3 (FIGURE 1).

Despite of these discouraging evidences, we looked for alternative procedures that couki improve
the "kinetic"/“thermodynamic” ratio in the silyiation reaclion of the ketones 2. In this context, we found
promising the versatile procedire described by Simchen and coll. to silyiate a number of different carbony!
derivative. 4
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Under these reaction conditions, o—alkyl substitited ketones reacted with triethylamine and
trimethylisilyltrifiate gave a variable degree (30-80%) of "kinetic” regioselectivity. 4® Therefore, we expected
that the steric hindrance of N-alkoxycarbonyl group could drive, at least in part, the reaction of ketones 2
toward the "kinetic™ sityl enol ethers 1.

As shown in the Table, some cyclic and acyclic a—(N-alkoxycarbonylamino)ketones (2a-h)> were
reacted under mild {emperature conditions (00C) with a moderate excess of
trialkylamine/triaikyisilyitrifiate.8.7 The conversion of 2 was generaity compiete in 30-60 min. and, after the
mlamwmmmwmm7,mmmmmmwby
300 MHz or 400 MHz TH-NMR spectroscopy to determine the regioisomeric composition (1 / 3 ratio, see
Table). Surprisingly, we cbserved that both the carbocyciic (2a-d) and the acydlic substrates (2g and 2h)
gave in very good yieids the comesponding pure “kinetic® silyl enol ethers.8 Only the 3-piperidinone
derivatives 2e and 2f showed a different trend yielding a mixture of “kinetic® and "thermodynamic”
regioisomers. The reaction worked without appreciable differences with both trimethyisilyl or
t.butyldimethyisilyltrifiate or when the triethyiamine was substituted with N-sthyipiperidine. On the other
hand, the reactions with the more sterically hindered diisopropylethylamine showed a remarkable and
unpredictable substrate dependence, working effectively with the ketones 2¢ and 2f but failing to give any
conversion into silyl enol ethers in the case of the ketones 2a and 2h (Table).

It is aiso to be stressed that the nature of the substituents R and R' on the carbamate group
(FIGURE 1) does not seem to have remarkable influence both on the recovered yields and on the 1/ 3
ratio (Tabile).

Although the trend emerging from the reported data’ (Table) indicates a strong preferential
deprotonation on the least substituted carbon atom o to the carbonyt.group, it is not certain whether the
obtained excellent regioselectivity can be attibuted to steric effects aione. in fact, under similar reaction
conditions, various a—alkyl substituted monocyclic or acyclic ketones failed to give a very high "kinetic”
regioselectivity. 409

in summary, we have described a mild and highly regiosalective procadure for the conversion of
a—{N-alkoxycarbonylamino)ketones (2) into the corresponding of "kinetic” silyl enol athers (1). These latter
compounds cannot be efficiently obtained by means of classical kinetic enolisation conditions.2:3

Further studies are required to determine the sources of the observed selectivity as well as the
scope and limitations of this silylation procedure.
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8) TMS=Trimethylsilyl-; TEDMS=f.Butyldimethyisityl- . b) TEA=Triethylamine,

W
DIPEA=Diisopropyiethylamine. c) isolated yields. Unless otherwise specified, only the "kinetic” silyl enol ether was
observed in the reaction mixture. d) The product decomposed in part during the work-up.
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The o—{N-aikoxycarbonylaminc)ketones (2) were prepaned from the corresponding aminoalcohos
protecting the amino group with the suitable alkyichioroformate and then converting the hydroxy group  into
the carbonyl functionality by means of the Bwem oxidstion protocol.

Since it was reported (ref, 4b) that the trimethyisilyftrifiate causes the isomerisation of the “kinetic” isomer
into the "thermodynamic” isomer, in our experiment we precautionally used a 0.2 equivalent excess of
trialkylamine base with respect to trimethyisilyitrifiate 10 prevent any possible conversion of 1 to 3.

In a tipical procedure, trialkylsilylirifiate (12 mmol) was added to a cooled (0°C) solution of the o—(N-alk-
oxycarbonylamino)ketone (10 mmol) and trialkylamine (14 mmol) in dichloromethane (30 mL). When the
reaction was compiete (thin layer chromatography), sthyl sther (40 mL) was added and the organic phase
washed with cold Nt4Cl. The organic layer was dried over anhydrous sodium sulphate and the solvents
evaporated under vacuum to give a onude oll which was then purified by means of flash chromatography on
& short sifica gel column. mmmamemmslylenoldhasﬂorhambanqmmpom
in the Table. All new compoinds gave satisfactory 1H-NMR, IR, and MS spectra analysis.
mmmmwwmuhasmmmmm«mﬂmwamm
protons (4.80-5.05 ppm range).
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