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*159159* WO 200 CT/ EP2004/ 011970 Met hod
for the product ”M@ﬂlﬁlﬂ |“‘E tri hal o- 3, 5-di oxohexanoi c
acid esters The LA, n relates to a nethod for
I i 6,6,6-tri 3, 5-di oxohexanoi c este
W(?ﬁﬁef}b% la 5 OOORL I, X3C O and the enol E‘&ﬁfépé"“’“””"
and Z i soners thereof or 10 the enol ethers thereof,
Meghod fox theopradugtion oOR®, Etrikalp3,5-gipgolmxangichcidhestesiso| s
and E and Z isoners thereof 15 in which the
substituents X are each independently of one another

Thd invertion@elatl t®h nftehdd for PrePafinkes,6 Beihalo-hrdioftixahsicietters of the
each case al kyl, cycl oal kyl, aryI or aralkyl and R2

formglag kyl , cycloal kyl, allyl or benzyl, starting from
pyranones of the fornmula OH 20 X 3 COOin which X
has t he g@gbovapent id®pned neani ng. Et hyl

6 6 6-trjlhal df 3, 5-4di oxghexanoates of fhe fornula | are
edllf\grjg@wgﬁe the 25 production of
her |des and agrocﬂem cal s (JP-A-06-049039). Known
and ¥Rt em?aa@ﬁ afy PR iipfeoFubSt i L uted tri carbony|

conpounds having a oxohexanoi ¢ ester basic
or structure start for exanple fromethyl acetoacetate,

the \gﬂélcet elrsS thereof, of the formula

0O OR* O

x R
X,C 0~

and the enols and E and Z isomers thereof
in which the substituents X are each independently of one another fluorine, chlorine or
bromine, and in which R! is in each case alkyl, cycloalkyl, aryl or aralkyl, and R? is alkyl,
cycloalkyl, allyl or benzyl, starting from pyranones of the formula

OH

| X II,

x,c~ 07 Yo

in which X has the abovementioned meaning.

Ethyl 6,6,6-trihalo-3,5-dioxohexanoates of the formula I are employed for example for the
production of herbicides and agrochemicals (JP-A-06-049039).

Known methods for synthesizing substituted tricarbonyl compounds having a
3,5-dioxohexanoic ester basic structure start for example from ethyl acetoacetate, which is
condensed with ethyl benzoate in THF in the presence of KH/BuLi (WO-A-94/11361), or
with a highly substituted 3-oxopentanamide in THF in the presence of NaH/BuLi
(WO-A-02/055519).

A method for preparing tert-butyl 6,6,6-trifluoro-3,5-dioxohexanoate from 2,2,2-trifluoroethyl

CONFIRMATION COPY W
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condensed wth ethyl benzoate in THE in the presence
of KH BuLi (WO A-94/11361), or 30 with a highly
substituted 3-oxopentanamide in THE in the presence of
NaH BuLi (WO A-02/055519). met hod for preparing
tert-butyl 6,6,6-trifluoro-3,5-di oxohexanoate from
 2,2,2-trifluoroethyl CONFIRVATI ON COPY *@00002* 2
triffuordacefoteciad éerabutyh aesteasetaters digrlosgdain I Oef 1240254 7.
di scl osed in WO A-02/02547. A further alternative
variant for preparing substituted tricarbonyl
A RARRGBEtiP¢ eafedfor Pyepating sub%ﬁ&mdﬁt@lc@fooﬁtylmwﬁ@bm poeds by ring
as for exanple, of dehydracetic acid, whic
& Py@anoyie suGheasn for ckanple Mdehydracetistagish mhlqhﬁﬁ gonverted by

O

Comthaadlonet 6818t costly reagents such as BulLi are
used. 10 Sol l adi 6, et al., Tetrahedron: Asymmetry
1996, 7, 2371-2379, disclosed that ring opening of
Thé&e W%ﬁ‘ﬁ%‘tﬁd‘ds %ﬁt@th@fdlsraﬁﬁnft t%ogﬂ? fi]'xts]s%cﬂ a&BhLP are used.
give the tricarbonyl conpo pOsSI but eads
to elimnation of the acetyl substituent previously

Sofled $ls Tar sl A Aot 198 <2 22 Bt RisioseH Espb i ppening of

de}@&@ﬁ@éﬁd‘@df&gf@ﬂﬂﬂﬂn al process nanagenment. 20 It
was therefore an object of the present invention to

provi deQ&l si@pl e method for preparing alkyl

- 3, 5- di oxohexanoates and the enols and
reof, which can utilize easily
pyrones as starting conpounds. This object
6ccordi ng to the invention by the nethod
cl al medoi n cfaim1l1. 25 It has been found that

to AOSRRYAESH &y ESEpdiiaT héssible, but leads to elimination of the acetyl substituent

previously introduced during the synthesis. However, a loss of mass has disadvantageous

effects on the profitability of a method in industrial process management.

It was therefore an object of the present invention to provide a simple method for preparing
alkyl 6,6,6-trihalo-3,5-dioxohexanoates and the enols and enol ethers thereof, which can

utilize easily obtainable pyrones as starting compounds.

This object is achieved according to the invention by the method claimed in claim 1.

It has been found that compounds of the formula

H

II,
X

X,C o) )
in which the substituents X are each independently of one another fluorine, chlorine or
bromine, provide, after conversion of the hydroxyl group into an ether group and subsequent

opening of the pyran ring with a metal alcoholate, depending on the further reaction
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AHI1, 130 X3 CO O in which the substituents X are
each independently of one another fluorine, chlorine
or brom ne, provide, after conversion of the hydroxyl
group into an ether group and_ subsequent opening of
the pyran ring with a netal ?coholate dependi ng on
the further reaction 3 conditions, conpounds of the
corfditioms) omipounds ¢fthe fymuist hartke ertod ethefs théreofnf thofomuute Ibiin good
w_ good yield. The present nethod is distinguished by
0 |l oss of mass occurring during the ring opening, and
Thé fts@sdﬁu fHeelodal dzahRAshea b9 184sTMMss betukies Mafigahe ring opening, and
ucture being maintained. 5 The nethod of the
theingber ofnarhon aiemppiessmién the basie strigturedejaganpintaingd.
4- hydr oxypyr an- 2-one cannot be converted into the
open-chain tricarbonyl conpound by reaction with
Themdihothof thetifredmibon iesubptisingbechtie icisknown Yhat ashydkmwpyﬂan-z -one
the reaction equation belowis firstly neth | at ed

canfipebe §ARY eGA It Be sp%m@haerhtmamgyw.nmaﬁ@ ¥f446hoq with Sodium

me%%?c?’lg%g)gg 58 'n%@&&tﬁ@ 9 %\%ﬁfnrmé gé?tl&ﬁ%%%@%ﬁifﬁ?w is firstly methylated

on 52 hYdid2¥Pgroupehdivien ﬂl@yrﬁho(ﬁe @ther 1s@ofkerted ihto aydorbplusinol

not. I bl e tqQ expec | ulting in
der{vﬁ%"%&tsf er@pr,?’hgt eﬁn 13@11492{&3954?35 orrpognds
formula Il of the ghod of the inventignecan
y be obtai ned. Thus for exanpl e,
yran-2- one can bhe“pgepared
aci —wwh kete
ter in particyla
opt i@nal’lG/ hal ogen-sdbstiQut eé® |inear BP” optT onaQH/
branched group having 1 to 8 carbon atons, such as,
It wag thusynehpessiblerer gxpect the rigg openmg(j'gwltmg g]db@ Bsthod of the invention.

n- butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

hexyl , heptyl, octyl.
The starting compounds of the formula II of the method of the invention can easily be

obtained. Thus, for example, 4-hydroxy-6-trifluoromethylpyran-2-one can be prepared by

reacting trifluoroacetic acid with ketene.

Alkyl means here and hereinafter in particular an optionally halogen-substituted, linear or
optionally branched group having 1 to 8 carbon atoms, such as, for example, methyl, ethyl,

propyl, isopropyl, n-butyl, isobutyl, sec-butyl, terz-butyl, pentyl, hexyl, heptyl, octyl.

Cycloalkyl means here and hereinafter in particular a cyclic group having 3 to 8 carbon
atoms, such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl.

Aryl means here and hereinafter in particular an optionally alkyl- and or halogen-substituted

aromatic group having 6 or 8 carbon atoms, such as, for example, phenyl, p-tolyl or naphthyl.

Aralkyl means here and hereinafter in particular an alkyl group substituted by an aryl group,

such as, for example, phenylethyl, where the alkyl group comprises 1 to 4 carbon atoms, and
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25 Cycl oal kyl neans here and hereinafter in particular
a cyclic group having 3 to 8 carbon atons, such as,
for exanple, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycloheptyl, cyclooctyl. Aryl neans here
and hereinafter in particular®an optionally alkyl- and
or hal ogen-substituted 30 aromatic group having 6 or
the@ryd grcmpns an gp@onaﬁu (hhloggn stihstitussds ﬁmn@ncpnggtyroarcpnqtm grpup having 4

o G BREvE sur &1 81 kgl PR e iR 250 L Tahr2-of 3-thiopheny

or B! QLG 4-pyriiiyias, for exarrpl e, phenyl et hyI where the
al kyl group conprises 1 to 4 carbon atons, and 4 the

aryl group IS an optlonally hal ogen- substltuted,
8 carbon

[Q het onatlc roup havi
In d°£$lhe AR ST R D "o
3-furany| or 3-thi ophenyl or 2-, 3- or

4- pyridi I. In e nethod of the invention for
prepari ngi{co und of ghe fornula olo 0 X 3
C'**X:e~OR he’@nhol s and E and Z i soners t her eof

10 orsthe enoI ethers thereof of the formula 0 OR 2 0
andh8 e} hnd E GRI ZlikomerSthenabft he enols and E and Z

i soners thereof in which the substituents X are each
Of i ndependent|y of one another fluorine, chlorine or

the%ﬁ&rgtﬁb?ith%%fbf‘th\é‘fbﬁﬁhlg is in each case al kyl,

cycl oal , aryl. or aralkyl, and R2 is al kyl,
cycloalky benzyl, conpounds of the formula
0,508 off

20 CH 11 0 | b
w R
X,C 0

and the enols and £ and Z isomers thereof

in which the substituents X are each independently of one another fluorine, chlorine or
bromine, and in which R' is in each case alkyl, cycloalkyl, aryl or aralkyl, and R? is alkyl,
cycloalkyl, allyl or benzyl,

compounds of the formula

OH
I,
Ii
x,c~ 07 o

in which X has the aforementioned meaning, are converted by reacting the hydroxyl group
with a compound of the formula (R?0),SO; or with a compound of the formula Y-R? in which
Y is tosyl, chlorine, bromine or iodine, and in which R? in each case has the abovementioned

meaning, into a compound of the formula

OR’
X,C o~ o

in which R? and X have the stated meanings,

and the pyranone ring of the reaction product is subsequently opened by reaction with a metal
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in which X has the aforenentioned neaning, are

converted by reacting the hydroxyl group 25 with a

compound of the formula (R20)2SQ2 or with a conpound

of the formula Y-R2 in which _Y is tosyl, chlorine,

brom ne or iodine, and in whith R2 in each case has

the abovernentioned meaning, into a conpound of the '
alcdholatephthefforzula R /O™ 300°Ain Xhat R 1es the ahnverherinedioiepning, and M”
. have the stated meanings, and the pyranone ring of the
is ap aBeliimagialor oaline paythoupiabepiioneng nagehéodesyndfl%em thefurther

| et al, 5. t f f la RIO- -L M+
rea‘lmnotn\r/bf??gﬁ%@ t?}glsv et% h@gg o‘f\%é’ﬁé}%t?gﬂ@élﬁé% ng, and M +

is an alkali netal or alkaline earth nmetal cation and

.n=1 or 2, depending on the further, reaction
Suitablieegentrsior the naenaEation AeeTAiRS t@ therinventign pfiFempousds fthe
t ok . . . .
L AL SRR A bR, RSB AEAR b,
methybtopyletedéthplt thgptlats, fheayldaosyditetatiyl cliotideatyl bremive] benzyl chloride
i odi.de, ethyl brom de, nethyl tosylate, ethyl
or hegeylremidepheny| tosylate, allyl chloride, allyl
brom de, benzyl chloride or benzyl bromde. 10 M+ in
the nmetal al coholates of the formula RL O- 1 M+ is
M"pinehe metal yicbholatehafithe Ksfnia R1O0f M is Referabdy LI'f Na*, K, Mg®* or
strong acid is added (pH <1) to the reaction m xture
Ca’of conpounds of the forrmula Il after addition of the
nmetal al coholate, and the m xture is reacted further,
conpounds of the 15 fornmula | and enols thereof can be
If a@ltbag feld is ddded (PIS <Ipfolthélreattich mbdirealf chi@ponds of the formula III after

elimnated.  |If a weak acid, or, no acid at all, is
addyinmenf themetabaleehplate mdthsmiytareds reagied Surthes, compopads of the

fongﬁfgrftéhg eh&lg tl?egéo?.rcaﬁgg“t%@gd.% rﬂ%lE g}e%tgggqucﬁgﬁ ®23{ Eliminated.

mxture is reac u ,
If a weak acid, or no acid at all, is added to the reaction mixture of compounds of the

formula III afier addition of the metal alcoholate, and the mixture is reacted further, enol
ethers of the formula Ib and enols thereof can be obtained. In this variant of the method, the

radical R? is retained.

The enol ethers of the formula Ib can likewise be converted into compounds of the formula I
and enols thereof in poor yields after addition of strong acids and under strongly acidic

conditions with elimination of the radical R%.

Strong acids mean in the method of the invention for example HC1, HBr, HI, H,SOs,
trifluoroacetic acid or solid acids such as, for example, acidic zeolites such as H-ZSM-5 or
acidic sheet silicates.

Weak acids mean in the method of the invention for example acetic acid and dilute aqueous

HCI, H3PO,4 or H3SO4 acids or addition of strong acids after previous addition of water.

In a preferred embodiment, compounds of the formula III are converted into compounds of
the formula I in which X is fluorine and R! is C.s-alkyl, with elimination of the radical R:. In
a further preferred embodiment, R' is C14-alkyl. In a particularly preferred embodiment, R'is
methyl.
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ethers of the formula | b and enols thereof can be
obtained. In this variant of the method, the radica
R2 is retained. 20 The enol ethers of the forrmula Ib
can |i kewi se be converted intg conmpounds of the
formula I and enols thereof Yn poor yields after
addition of strong acids and under strongly acidic 2
conditions with elimnation of the radical R. Strong

aci d nin the.nethod o e. invention far .ex I .
Coff e B p i B S B o G BER) 4 el e Eforaine
eno®CdudB as Ysihexatpld, OF tiR)fonMilIge aci dic zeolites such as

H- ZSM5 or acidic sheet silicates. Wak acids nean in

of Q_Ee 'bnventi on for exanple acetic acid
us
n

HCO , H3PO4 or H3S(A aci ds or

ci dg' after previous addition of
wat eK,C30 I a prefef@ed enbodi nent, conpounds of the
formula |11 are converted into conpounds of 2 the

for mul a (€ 4nd 44EPRESK is fluorine and RL is C |
-8-alkyl, with elimnation of the radical R. In a
further preferred enbodinent, RLis C1l -4-alkyl. In a
particularly preferred enbodinent, RLis nethyl. 6
ConmpoundO®f Che fOrmula | in the nmethod of the

i nventi on|_al sq neafs thﬁlucorrespondi n enol s such as,
for 0 egrimulae OOHO5 X CORIa" 3 (E

and §3ISOWEI‘S) 010 HOOla x c O-R 3
(E and Z isomers)

singly or as mixture, and are also encompassed by the invention. The equilibrium distribution
of compounds of the formula Ia to the enol forms thereof (as £ and Z isomers) is influenced
by various influences such as, for example, the solvent, the temperature or optionally by
protonating or deprotonating additions. After kugelrohr distillation, for example, compound Ia
with X = fluorine and R' = methyl without solvent is predominantly in the form of the

monoenol of the formula Ia’ at room temperature.

The enols of compounds of the formula I differ from one another by the enolized carbonyl
group and the location and orientation of the resulting double bond(s). The carbonyl groups at
C3 and/or C° may be enolized. It is possible in this connection for there to be a double bond in
each case between carbon atoms C¥/C?, C*/C*, C*/C° or conjugated double bonds between
C¥C? and C*C5, and the double bonds may additionally be in the E or Z configuration. The

enols are usually in the form of mixtures of a plurality of forms.

The invention likewise encompasses compounds of the formula
OR?

X III

X,C 0 0
in which X is in each case independently of one another F, Cl or Br, and in which R?is alkyl,

cycloalkyl, allyl or benzyl.
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(E and Z isoners) singly or as mxture, and are al so
enconpassed by the invention. The equilibrium
di stribution of conpounds of the forrmula la to the
enol fornms thereof (as E and i somers) is influenced
15 by various influences such’as, for exanple, the
sol vent, the tenperature or optionally by protonating
or deprotonating additions. After kugel rohr
~distillation, . for ex le, ¢ n ith X =
Lk e i toe SRR oo EATTRHEE L B St
predoniBantI i he formof the nonoenol of the

f or mul ajjl a' m tenperature. 20 The enol s of
conpou ormi'a | differ froM'o®d anot her by
t h&,€erol i bon@ group and the | ocation and

orientation of the resulting double bond(s). The
car bonylE gid@&isemats) C3 and/or C5 nmay be enolized. It
is possible in this connection for there to be a

andgagls themgofn gughps, P5ERABRISe bet ween carbon atoms C2/ C3,
C3/ C4, CA/C5 on conjugated doubl e bonds between C2/C3

and C4/ OB QR t doubl e bonds may additionally be in
t he Eo\Zch ratiin. The 25 enol $'are usually in
t he m mXturégof a plurality of forns. The

i nvéntion |ikew se enconpasses conpounds of the
formul ag {827 fsbiersp0 X 3 C O O in which X is in each
case i ndependently of one another F, C or Br, and in
in whicle ¥ iR2n pashadake/indepanyientynofianie anathey F, Girortim ayd in which R' is alkyl,

I kewl se,enconpassed, by the ifwentjion ar nol ether
eyl SR RAI0D @ o o 1 5 el Qo ofyig8, pgna. The
co dugﬂng the famsthle gy} jasrigRfthe soiapodsls of te foxamRlI&lesdded above,
be in the form of E and/or Z isomers. Depending on the external conditions, however, only the
carbonyl group at C° may be enolized. The number and location of the resulting double bonds

at C%/C? and/or C*/C? correspond to the E and Z isomers of the enols of the compounds of the

formula I.

Alkyl 3,3,3-trihalo-3,5-dioxohexanoates can be prepared by the method described above from
4-methoxy-6-trihalomethylpyran-2-ones. Preferably, methyl 6,6,6-trifluoro-3,5-dioxo-

hexanoate is prepared from 4-methoxy-6-trifluoromethylpyran-2-one.
Examples

The following examples illustrate the procedure for the method of the invention without this

being regarded as a restriction.

Example 1

4-Methoxy-6-trifluoromethylpyran-2-one (III; R* = methyl, X = fluorine)

Sodium carbonate (1.35 g, 13 mmol) and dimethyl sulfate (2.17 g, 17 mmol) were added to a
solution of 4-hydroxy-6-trifluoromethylpyran-2-one (3.0 g, 17 mmol) in acetone (50 mL).

The mixture was heated under reflux for 3 hours and, after cooling, filtered. Concentration of
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10 X 3C) ORI Ib (Eand Z isoners) in which Xis in
each case i ndependently of one another F, Cl or Br,
and in which RL is alkyl, «cycloalkyl, aryl or
aralkyl, and in which R2 is glkyl, cycl oal kyl, allyl
or benzyl. The conpounds of the forrmula | b may, just
| i ke the conpounds of the fornmula | described above,

the fitrage r¢sgltechian 3.9 g19f efude peasiciors abrpwpwily B wapppesiklp tyyoksain
| it ] .
oS B ORI S R Y e ARt it

melhingtpoint b€6 QA bygrystaliizborbfodhexate. C2/ C1 and/ or C4/ C5
chorrZS ond to the E and Z isomers of the enols of thil)

Hzs DMRO-dsho}: el 1(dq S =3P ﬁuz,klﬁ[), 598(d,/=16H

3'7%1%%’ -tri hal o- 3, 5- di oxohexanoat es can be prepared by
t'ne

et hod descri bed above from

4- et hoxy- 6-tri hal onet hyl pyran-2-ones. Preferably,

nmet hyl 6,6,6-trifluoro-3,5-di oxo- hexanoate is
Exgipplar ed from 4- met hoxy- 6-trifl uor onet hyl pyr an- 2- one.
Met2 818 B &ifludro-2 HRethOly- 90k 0. 1% itk Eab, R LRE EFERYINR = fluori

egygcedﬁﬁre for t % tﬁ\c% of the I n@%nti on wt ho%f t hi leorme)

bei ng regaggfﬁ S arestriction. Exanple 1 2 30

4- Met hgxy- 67 t1s fif uor omet hyl pyran-2-one (I11; R =

dl uggi neppSodi um carbonate (1.35 g, 13
hylOsul fate (2.17 g, 17 mmol) were

added to a_solution of

andghe geple ayd &.and Zrisaeers tereef| pyran- 2-one (3.0 g, 17
1) i - ] r t. .

A s of BESRNEifbyGibinylp LB FhiC e AmROR H motspnoti
magRieninethaholateablition (8.6%4 Ma{@Meps8.86 @08 nindl) ¥aghedted under reflux

crude product as a brown oil. 1t was possi bl 0
for 46 haprs. The splytippoyasgronesntrated agadakien upyn ittos A, stﬁwlzecmte, and the

ic bt br&rbht tA5H S Yy Ui NRARNEh Wb, THE bidah& ph

orgg%lfkt aég‘wgl'réé%oy c@%st glq{i fz?%ﬁloﬁeqﬂjr om #exar?e. "H I%VR phase was
sepbraCd dfFidrieDMs:aispntated, 131g ¢ ficrudeprodacetrere dbfpined 298 yellow oil.
Kuéeqfoh}] aist]illgtiogzdt O.]0]41r21‘6ar a151d :?a,bo7ut (1%0°(,3 %&gr'ded methyl 6,6,6-trifluoro-3-
methoxy-5-0x0-2-hexenoate (1.50 g, 6.6 mmol, 48%) as a pale yellow oil.
Data for the main compound:
'"H NMR (400 MHz, DMSO-ds) 6 (resonance lines of the enol form Ib, without £/Z
determination): 6.05 (s, 1H), 3.9 (s, 3H), 3.82 (s, 2H), 3.62 (s, 3H).

F-NMR (386 MHz, DMSO-ds) 6: —76.8.
MS: 227 [M+H]".

Example 3
Methyl 6,6,6-trifluoro-3,5-dioxohexanoate (I; R = methyl, X = fluorine)

O O o)

)J\)UJ\ /CH3
F,C 0

and the enols and £ and Z isomers thereof
A solution of 4-methoxy-6-trifluoromethylpyran-2-one (10 g, 52 mmol) in a methanolic

magnesium methanolate solution (8.5% Mg(OMe),, 62.8 g, 61 mmol) was heated under
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Exanpl e 2 Met hyl
6,6, 6-trifl uoro-2-nmethoxy-5-o0xo-2-hexenoate (1lb; Rl =
R2 = methyl, X = fluorine) 10 0 OCCH3 O F 3C 0, CH 3
and the enols and E and Z isoners thereof A solution
of 4-nethoxy-6-trifluoronmethy?pyran-2-one (2.7 g, 14
mol ) in a nmethanolic magnesi um net hanol ate sol uti on
refl® f&i%2 h@(rﬂﬂbhﬂent&té&ﬁa@poﬁ H@D2P. v 250 emb @yl was ediied to the reaction

reflux, .15 for 16 The sol uti conc ntra
SOl FAkIER TS ¥ gh DG CLIIEGR THALREDE 2 Ao Heh cooled and
corﬁéﬂ?ﬁé&m%@ﬁ@to\’%%upf@)ﬂ gmhetlfﬁtlﬁﬂmﬁurﬁé! ”ﬁQQEﬁguéj\bﬁé&hﬁ(ed with 10 mL

hydrochl oric acid. The organi c phase was separ ated
cachiof methryilent chindide and evater atleecorganis phypse fwag isepteatpd offigashed with

wer e. gQbt ai ned as el ] ow oil stil,l o)
watly, dGied 3vehsafinunf Sufheelnd Papctirated KRBt Aipllpfon aroBe Rbar ang
abo@t @6(% Jferhé&h%?%,H,%&H@l&Mro% 96oxdhBenee 7L .8 g§ 13 Bfnd@l; 26%) as a

48% as a pale yeIIow oil. 20 Data tor the
palwﬂlpvcgﬂrpound 1H NMR (400 MHz, DMBO-d6) 6 (resonance
ines of .the form 1b, vvithout El Z
Datg e Hoi F%"rﬁ&%g 05 (s, 1H), 3.9 (s, 3H), 3.82 (s,
TH RINMIR (S000MIHzS Dl\ﬁ'@«dé)'a:(r%mﬁc%aﬁleb/bﬁthe MA@ tth Ya' Gwithidut &/Z

MB:, 227 [ MtH] +.. 25 Exa e 3 Met hy
detgpep@xom-iermsf%mﬂa%@iz}"“i’bﬁééam@ﬁ)e (1: R = nethyl, X

5 u
13C5I?I1lg/h§ﬁ g\fﬂg : Soneq)cszﬁt%h(gersg 1%1% &tﬁé’l&r?bl ffﬁ-ﬁfjla,%th%ﬁf’b&
detdmirdtionyyl-866 (s), 16T dr(m)l;nbt@yl(qn}ﬁ@ﬁz% Hm); 85016, 52.0%4), 49.7 (1), C-3

). ih a methanolic rmagnesi um net hanol ate sol ution
nm(@“@"ﬁ?k}g(%)z 62.8 g, 61 mml) was heated under 9

MS: 812 pgrf or 2 hours. Concentrated aqueous HCl (25.5 g,
250 ol ) was added to the reaction
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solution, and the m xture was heated under reflux for
a further 2 hours, then cooled and concentrated in
vacuo to about 20% of the initial volunme. The residue

' with 10 nL each of, et hyl ene chlori
W%ﬁg%%@%g organi ¢ phase was 1erar ated off, mgﬁgz:ﬁﬂzowongm

wth 5 water, dried over sodiumsulfate and
concentrated. Kugelrohr distillation at 0.04 nbar and

Claimsyt 160" C af forded net hyl

6,6, 6-trifluoro-3, 5-di oxohexanoate (2.8 g, 13 nmol,

2699 as a pale yellowoil. Data for the main
. CONRRUASH for bk &QRpdYias oPMERuifls 6 (1 esonance | i nes
of the enol formTa', without EIZ 10 determ nation):
6.0 (br (s, 2H), 3.65 (s, 3H). 13 CNWR (100
VHz, esonance lines of the enol formla',
Wi t hout m nat'i on): 181.6 (s?’, 167.7 (s),
116,87 q, 2860Fz), 95.9 (t), 52.0 (q), 49.7 (t),

C-3 not identifiable. Ms: 212 (M. WO 2005/040087 10
PCIdebe enls andi B 70d ZdsomerstheteoA met hod for prepari ng

CONR .0f r. X S .
ErEVHEFE i sl P Bngield f e o (g BnloriR %y promine
eanfd ia adich RUBpideytionlkef, apner anilyhahafabierédia, that a compound of
chlorine_or bromne, and in which Rl is alkyl,

cy'er , aryl or aral kyl, characterized in that a
conpound of of0 the formula OH x 3 CO0 0 15 in which

X has the sthated neaning, is initially converted by
reacting t droxyl group wth a cdlgpound of the
formula (H20) 232 or with a conpound of the formula

Y-R2 in i ch is tosyl, chlorine, bromne or

i odi n&,Cand ©On ch R2 in each case has the

in which X has the stated meaning, is initially converted by reacting the hydroxyl group
with a compound of the formula (R?0),SO; or with a compound of the formula Y-R?in
which Y is tosyl, chlorine, bromine or iodine, and in which R? in each case has the
abovementioned meaning, into a compound of the formula

OR’

N II1,

X,C o) )
in which R? is alkyl, cycloalkyl, allyl or benzyl, and X has the stated meaning, and the
latter is then converted by reaction with a metal alcoholate of the formula R'O" ﬁM“J' in
which R! is alkyl, cycloalkyl, aryl or aralkyl and M™ is an alkali metal or alkaline earth
metal cation and n = 1 or 2, and further treatment with a strong acid, into compounds of

the formula I and/or enols thereof.
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abovenenti oned nmeaning, into a conpound of the formula
OR 2 20 x3c 0 0 in which R2 is alkyl, cycloal kyl,
ally]. or benzyl, and X has the stated nmeani ng, and
the latter is then converted by reaction with a netal
al cohol ate of the fon-nula RED " -L M+ in 25 which Rl
is al kyl, cycloalkyl, aryl. or aralkyl and M+ is an

. al Kahéthorbfoapreparing kedl iethersedthdfommulal cation and n = 1

or 2, and further treatnent with a strong acid, into

conpoun ofORtheOforrruIa | and/or enols thereof. 2. A

nmet hod pfepar]lng enol ethers of thg formula 0 OR

2 Q x3 I _B and the enols and E and Z

is fs thereof in Which X is in each case

in A or Br, and in which
&%ﬁﬁgg‘ﬁﬁé lfnydg (ﬁlﬂa{%ﬁggef or aral kyI and R2 is

al ilﬁyd/hwlﬁ:XQIs ﬁﬁédch |caseahﬂt}ﬂendh’nt1|9©|ﬁ byé anoth)ehEPT ﬁﬂ:beBr aﬁdl in which R! is

that a conpound of the fornul a

whilkH, w%kxl*%yquaﬁr@hyln@%h@ al% %’ﬁ ]ikéﬂ |a&1y1&srb\%%tled

Wi th a conpound of
thceHafa% P&%{{lgoélg&m%%eh@ﬁﬂ@gnpound of the
formula 15 QHR2 in which Y is tosyl, chlorine,
brom ne or igpdine, and in which R2 in each case has
t he above ned neaning, into a conpound of the
formul a Xx CAO 30inwhich R is alkyl,

cycl oggf Oor benzyl, and X has the stated
nmeani and-t he

H

in which X has the stated meaning, is initially converted by reaction of the hydroxyl
group with a compound of the formula (R?0),S0; or with a compound of the formula
Y-R?in which Y is tosyl, chlorine, bromine or iodine, and in which R? in each case has
the abovementioned meaning, into a compound of the formula

OR?

N II1,

x,c” 07 o

in which R? is alkyl, cycloalkyl, allyl or benzyl, and X has the stated meaning, and the
latter is then converted by reaction with a metal alcoholate of the formula R'O”™ 1 M™ in
which R' is alkyl, cycloalkyl, aryl or aralkyl and M™ is an alkali metal or alkaline earth

metal cation and n =1 or 2, and optionally further treatment with a weak acid into enol

ethers of the formula Ib and/or enols thereof.
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|atter is then converted by reaction with a netal

al cohol ate of the fornula RILO- | M+ in n which R is
al kyl, cycl oal kyl, aryl or aralkyl and Mh+ is an

al kali netal or al kaline eart 25 netal cation and n

=1 or 2, and optionally furtifer treatment with a weak
acid into enol ethers of the fornula Ib and/or enols

- t hepmppunds 2f 1@, fodawipounds of the formula OR2 111, 5

x3C, 00
of one anoth
cycl oal kyl ,
formula 10 O

2which X is in each case i ndependently
F, C1L or Br, and in which R2 is alkyl,
|yl or benzyl. 4. Conpogpds of the
2 0 x3c~j 0 RIb, and the enols and
E and Z isjonerg_thereof in which Xis in each case
I ndepgnslentty“ofS@ne anot her fluorine, chlorine or
bromn&, 15 and in which RL is alkyl, cycloal kyl,
ariyilwhiet Xag & éach ca@ﬁﬂdélﬁnmitlgfbf BRe hsotRdriy IC] or Br, and in which R* is

cy cloalk¥ al | or benzyl .
alkyl, cycloalkyl, ally or benzyl.

Compounds of the formula

O OR* O

1 Ib
\ R >
X,C 0~

and the enols and £ and Z isomers thereof

in which X is in each case independently of one another fluorine, chlorine or bromine,
and in which R} is alkyl, cycloalkyl, aryl or aralkyl, and in which R? is alkyl, cycloalkyl,
allyl or benzyl.

KSSp et



