1.5 Method for the production of 6,6, 6-trihal o-3,5-di oxohexanoic acid
. ‘esters The invention relates to a nethod for preparing

6,6, 6-trihal o-3, 5-di oxohexanoic esters of the fornmula 0 0 0 X3C O,R and
the enols and E and Z i soners thereof 10 the enol ethers thereof, of
“the formula 0 OR 0 x3c O I, Ib and the enols and E and Z isoners thereof
15 in which the substltuents are_each Jindependently_ of one another

f1 uori neVlethpddpr Hhe Eﬁ”duﬁ??ﬂrpﬁ@ﬁ Gaﬂﬂlﬁl?fg’xﬁh‘?‘@ﬁ“lmxall%‘claﬁ‘de%é‘ﬂ Scase al kyl,

cycl oal kyl, aryl or aralkyl, and R2 is alkyl, cycloalkyl, allyl or benzyl,
starting fron1pyranones of the formula 20 OH x3C. I~ OO in whi ch X has the
abovenerthednechtior aglategto 4 methietd Hyl prép®ing-4, 6,0 ahade -3, Bdidkohexhexansasesthef t he
fornulad# are enpl oyed for exanple for the 25 production of herbicides and
agroche (JP—A—06 049039). Known net hods for synthesizing substituted
tricgrbonyl conpounds having a 3, 5-di oxohexanoic ester basic structure

start for exanple @rom(et hyD acet oacetate, which is condensed wth ethyl
benzoate in THE injthe|presgnce R‘i KH BuLi (WO-B-94/11361), or
X,C 0~
and the enols and E and Z isomers thereof
or

10  the enol ethers thereof, of the formula

o orR> O
1 Ib

X R
X,C o~

and the enols and £ and Z isomers thereof
15 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
N 11,
20 |

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
25  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 (WO0O-A-94/11361), or

30  with a highly substituted 3-oxopentanamide in THF in the presence of NaH/Bul.i
(WO-A-02/055519).

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




30 with a highly substituted 3-oxopentanam de in THE in the presence of

- 'NaH BuLi (WO A-02/055519). A nethod for preparing tert-butyl
"6,6,6-trifluoro-3, 5-di oxohexanoate from 2,2,2-trifluoroethyl 2
trifluoroacetate and tert-butyl acetoacgtate is disclosed in WO A-02/02547.

- Afurther alternative variant for preparing substituted tricarbonyl

conpounds, proceeds by ring . opening qof _.a pyran %8) for exanple, of
dehydractéﬂu@roéé?%‘?aﬂ%?efﬁb?@ SGHpeFIEEas 6‘?019%/%83’@80‘?% 2?%()19) 2 in methanol
into nethyl 3,5-di oxohexanoate (Batelaan, J. G, Synthetic Comun. 1976, 6,

81-83). These known net hods have the di sadvantage that costly reagents such
as BulLi AfferthsatiernifveSairiaatioe prepetingbubstiigtdrtabatomy compgwndstprgceg Gotey, ring
2371- 2379, disclosed that .ring openi.ng ehydr acetic.acid of e fornul a
G1 0 o Grodeie BHICHT B Corpotng videpsle et dSinBhed Y o ot on
of the ageilorMRBNIEY BlhethBAAAIBYS Ny K -GRAUESEN6HIE (Bdelhile TN heiekiE.
However, a |l oss of mass has di sadvantiageous effects on the profitability
of a metGodmiun 1978u6t&1i-83). process managenment. 20 It was therefore an obj ect
of the present invention to provide a sinple nethod for preparing alkyl

6, 6, 6-tri hal o- 3, 5- di oxohexanoates and the enols and enol ethers thereof,

whi ch caphestkhbiE Snct@sl hiveolpt disn@bintige Yha RS yasagnarsutings Babownssl. Thi s

obj ect is achieved according to the invention by the nmethod clainmed in
claiml1. 25 It has been found that conmpounds of the fornmula OH 30 X3C 0 O
o Coh . , ¢ , ; .

1 U e i o a T g B B 153 . o S B R el ke B tnaE g BRARIERE
-group i nde¢hyaracefidweid of theforatuth subsequent  opening of the pyran ring with a
met al al cohol ate,o%epeondi ng on the further reaction 3

~

15 0O 0
to give the tricarbonyl compound is possible, 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.
20 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.

25
It has been found that compounds of the formula
OH
X 11,
30 X,C 0O 0

in which the substituents X are each independently of one another fluorine, chiorine 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




condi tions, conpounds of the fornmula | or the enol ethers thereof of the
‘formula Ib in good yield. The present nethod is distinguished by no | oss
of mass occurring during the ring opening, and the nunber of carbon atons
present in the basic structure being nggntai ned. 5 The nethod of the
“invention is surprising because it is known that 4-hydroxypyran-2-one
cannot be converted into the.open-chain tricarhbonyl und .reaction
ot Sod RO HTRGPEED R fonBHo 8 el Eiets Evab i oAb iR &R on
equationgg!OM/is firstly nethylated on the hydroxyl group and then the
pyranon€e ether is converted into a phloroglucinol 10 derivative

( Ef f enbellyepreseRt methodlis dis@imishe@by no 1g84{ mesyoccapfe- Gripg)the dng cpeamgorpd 5 | t
was thus,not possible to expect th ing opening resulting in the nmethod of
the i nvelte PBRO O AT P e BURE L2 sPeaite BRngmittiepingd | (o 2t hod of

t he isnvention can easily be obtained. Thus, for exanple,
4-hydroxﬁég-trifluorqnethylpyran;z-one can be prepared by reacting

trifl uorbecethed aEthg inyenHOK st uFRIsiEObenpsy|it iskanyn Hiat d-hydepxyayanaticer in
particul gr opti I, el sihst i ; ' y
branche gr(?)ttrjbp? gt%%g lh%ttg@é&gla‘gbon %%}g%s}&lecgumgﬁh%g@ ¥e%§u%r§§{r%?£@u§et hyl ,
et hyl , methpydlate ibaphdmydontrarhad sHown inaheitepttiorsematian hdlowtiefitstlp mieghylated
pentyl, hexyl, heptyl, octyl. 25 Cycl oal ky] nmeans here d hereipafter in
parti cul &rtha ha%wvlcgr@mﬁf %swh?gﬁygarxoae gthERistsERVerEddpie a @ﬂ?ﬁgégl}m or

exargp & def § OPIE R ber &g}@! ahyt gﬁ: mCH& PPENYYY 32998d99exyl, cycl oheptyl,
cycl ooctyl. Ary nean§ ere an %erelnafter I'n particular an optionally

al kyl - and or Q¥l ogen-substituted (Bdearomatic group hawlMg 6 or 8 carbon
atons, such as, for exanple, phenyl}, p-tolyl or naphthyl], OH Ov Ow

Aral kyl nea e and hereinaft particul ar an al-k group substituted
by an aryl such '8s, for ¢xanple, phenyTethyl, e the al kyl group

conpri ses o 0 HO

15 It was thus not possible to expect the ring opening resulting in the method of the invention.

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.

20
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, rerr-butyl, pentyl, hexyl, heptyl, octyl.

25  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

30  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




4 the aryl group is an optionally hal ogen-substituted, aromatic or
. "heteroaromatic group having 4 to 8 carbon atons, such as, for exanple,

- phenyl, naphthyl, 2- or 3-furanyl, 2- or 3-thiophenyl or 2-, 3- or
4-pyridinyl. 5 1n the method of the invention for preparing conpounds of

- the formula 0 0 0O RL X3C O- and the enols and E and Z i soners thereof 10

or the epol ethers thereof of thef mul 0 OR2 O0RL X3C\ O- 15 and, the
enol s ariic EIVAREPUP 1§ dbprtionalinbslagin-su Sﬁl%“q%nmi%a&lﬁ of hderoatomatic gEAsaxing
each in t f hief I 1in

Wi ch RIDEaA R aG0R, RS ARple: PR kg on e P il 2 O3 Mg s

al kyl, arye] bakrkypyridailyl or benzyl, conpounds of the formula 20 OH X3C O O
I1, in which X has the aforenentioned neani ng, are converted by reacting

t he hydroxyl group 25 with a conpound of the fornmula (R20)2SQ2 or with a
conpaundpQhe ﬁl@ﬁmﬁ%ﬂﬂé' iBveXiiBR forpriflirBig coipbindsQifyhe foehihiar i ne, bromi ne or

i odine, and in whi in each case has the abovenentioned neaning, into
a conpound of the f@rnuloa o

,RI I,
X,C O
and the enols and £ and Z isomers thereof
10 or

the enol ethers thereof of the formula

0O OrR' O
1 Ib

N R
X,C 0~

15  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,
compounds of the formula
20 | OH
X 11,
X,C O O
in which X has the aforementioned meaning, are converted by reacting the hydroxyl group
25  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’
11,

3
30

X,C 0 0
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




OR2 30 |1z~ X3C OO in which R2 and X have the stated neanings, and the

. “pyranone ring of the reaction product is subsequently opened by reaction
~with a netal 5 alcoholate of the formula RO a Wi+ in which R has the
abovenenti oned nmeani ng, and M+ is an kali metal or alkaline earth netal
- cation and n=1 or 2, depending on the further reaction conditions, to give

conpounds of the fornul a | | b, .5 Suitghle reagents for_ the preparafion

accor di rejeahelatnef tha fermulzR’ Q)f Mormbwhish Pofhaﬁ er abpyemgtigned meanige. 48 Mxanpl e

di met hyl, sul i et sulfate, nmethyl io m met hyl

t osyl at €S 2Bf 1l¥%§- ﬁéhn$ﬁ%ﬂvpaﬁ %?@ﬁﬁﬁdn_f ‘%ﬂ?%ﬁﬁ% 8§iﬂ9habronide
benzyl %ﬁ&foh%ndﬁﬁn@%‘éﬁ% cORBIIAR of #R ¥RHulA OHI'? metal al cohol ates of the
formula RLO '-n M+ is preferably Li+, Na+, K+, My 2+ or Cat+. If a
strong aC|d is added (pH <1) to the reaction m xture of conmpounds of the
for cohol.ate. and the pjxture is
reac ed 4 erFageE‘E?ng{?ﬁd’gepgfantoﬁéwﬁqgglflg;?Tﬁ}ednYengﬂd OEE%PQOIPE% PE%’F can be
obt ai necronhﬂlar[nla&e R eRafple iBethAciutale, Rethy$ sigfatd)inttaliye dodidd, fetty] Weakdgci d, or
no acid at all, is added to the reaction m xture of compounds of the

fornul a m¢thylawsséatea@ihwlttp%atefphmé tpatade. allvbeHenide ellylamdntct@ebqnzxk Heides

react edag th’ ethers of the fornmula | b and enols thereof can be
obt ai ne hIS varlant of the nethod, the radical R2 is retained. 20
The enol ethers of the fornmula | b can Ilkemjse be converted i nto conpounds
of the fornula | and enols thereof in, $oor Yields after addition,of strong

aci d§ ard"uindbe mstal alsghglatae pihe forauraiRi © oud wils preferabiy Rht Nan Kot M&eor adi cal

.R2. Strong.acids nean in the nmethod of the invention for exanple HC, HBr,

H , stdgﬂ 25 trifluoroacetic acid or solid acids such as, for exanple,
acidic zeolites such as HHZSM5 or acidic sheet silicates.

If a strong acid is added (pH <1) to the reaction mixture of compounds of the formula III after
addition of the metal alcoholate, and the mixture is reacted further, compounds of the

15  formula I and enols thereof can be obtained. In this method, the radical R? is eliminated.
If a weak acid, or no acid at all, is added to the reaction mixture of compounds of the
formula III after 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.

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

conditions with elimination of the radical RZ.

Strong acids mean in the method of the invention for example HCI, HBr, HI, H>SOq,

25  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, or H3S0; acids or addition of strong acids after previous addition of water.

30  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 Ci.g-alkyl, with elimination of the radical R:. In
a further preferred embodiment, R'is Ci4-alkyl. In a particularly preferred embodiment, R'is
methyl.




Weak acids nean in the nethod of the invention for exanple acetic acid and
‘dilute aqueous HC, H3PO4 or H3SO4 acids or addition of strong acids after
“previous addition of water. 30 In a preferred enbodi nent, conmpounds of the

fornula I'll are converted into conpounds of the formula | in which Xis
“ fluorine and R is Cl.8-alkyl, with elimnation of the radical R2. In a
further preferred enbodinent, R is Cl-4-alkyl. In a particularly preferred

enbodinment, R1L is nethyl. 6 5 10 Conpounds of the fornula | in the nethod

of the iay nﬁ(%dn?i@ oPhé%HﬁﬁQ?u“ﬂ@nfe‘ﬂHﬁﬁH@ﬂv@ﬁmn% Besd ¢he @fﬁresf)&{dl anpl e,
of the for ae 0 OH O X I\ 3 (Eand Z isoners) la" 0 O0 XC

O.R >npE mnlﬂaszfommmhe)of‘dléf@nmgaw or as mxture, and are al so
enconpassed by the invention. The equilibriumdistribution of conpounds of
the fornula la to the epgf fgrns thereof (as E and Z isoners) is influenced
15 by various inflyenced sucf} as, for exanple, the solvent, the tenperature
or optionally hy t r/Eleprot onating additions. After kugelrohr
distillation, ¥dr exanpl e, n&)und la with X = fluorine and R = net hyl

wi t hout solvent |s£o g mna ly in the formof the nonoenol of the
formula | a' at c§ PEpetY'Gte. 20 The enol s of conpounds of the formula |
differ fgom one another by the enolized carbonyl

= R
X.C o~

(F and Z isomers}
singly or as mixture, and are also encompassed by the invention. The equilibrium distribution
of compounds of the formula Ta to the enol forms thereof (as E and Z isomers) is influenced
15 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.

20  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
C? 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
CC? and CYC’, and the double bonds may additionally be in the E or Z configuration. The

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

The invention likewise encompasses compounds of the formula

OR”

SN 11
30

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.




group and the |l ocation and orientation of the resulting double bond(s). The
“carbonyl groups at C3 and/or C5 nay be enolized. It is possible in this
~connection for there to be a double bond in each case between carbon atons
C2/ 3, C3/C4, CA/C5 or conjugated double bonds between C2/C3 and C4/C5,
- and the doubl e bonds may additionally be in the E or Z configuration. The
25 enols are usually in the formof mxtures of a plurality of fornms. The
invention |ikew se enconpasses conpounds of the fornula OR2 IIl 30 X3C O
O in whitg : ol S invBEERER I er F, d or Br, and
in which Vﬁséﬁgﬁd%lyq%%eéb?? %15‘[% , algllgf;iltit'1 %ﬁ%ﬁgifﬁ&g{l kewi se enconpassed
by the invention gre qﬂgi @hers of the formula 0 OR2 0 51 (E and Z
i soners) and enol§ thereof | such as, for exanplg OH,OR2 Olb', and Ib" 10
X,C (E and Z iso S h.X'is in each cas ’iar?f}ependently of one
anotker F, CX;6f Br,”and”’in Mich R is alkyl, cycloalkyl, aryl or
aralkyl, and in which R2 is alkyl, cycloalkyl, allyl or benzyl. The
conpounds of the (Fomdd isothershmy, just |ike the conpounds of the formula I

descri bed .aba 15 be,in the formof E and/or Z isoners. Depending on the
ext er nal m@&ﬁaﬁﬁ%ﬁ‘?; Sl}?g\l?é\/ftgf ?Xag?‘ﬁl‘f/ t he

OH OR> O

NP ~R
10 X,C O

1 Ib”,

(£ and Z isomers)
in which X is in each case independently of one another F, Cl or Br, and in which R! is alkyl,
cycloalkyl, aryl or aralkyl, and in which R? is alkyl, cycloalkyl, allyl or benzyl. The
compounds of the formula Ib may, just like the compounds of the formula I described above,
15 bé in the form of £ 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 CH/C? and/or C*/C’ correspond to the E and Z isomers of the enols of the compounds of the

formula I.

20  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
25
The following examples illustrate the procedure for the method of the invention without this

being regarded as a restriction.

Example 1

30  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




carbonyl group at C5 may be enolized. The nunber and | ocation of the
‘resul ting double bonds at C2/C3 and/or C4/C5 correspond to the E and Z
-isoners of the enols of the conpounds of the formula I. 20 Al kyl

3,3, 3-tri hal o- 3, 5- di oxohexanoat es can q; prepared by the nethod descri bed
above from 4-nethoxy-6-trihal onethyl pytan-2-ones. Preferably, met hyl
6,6,6-trifluoro-3,5-di oxo- hexanoate is prepared fr

4° et hosthe §ltrate resugndonaehy PhRmPIRAEses Afrayp PEslt 3535 IPﬂSéﬂ%FOI RiiRg exanpl es
i1 lustrag Eleg‘r%gy-%r-t?%gf&fe ﬁ? %ﬁ% @t(ﬁ% (§034 gﬁﬁoﬂ §A65 144 Qortist ROHiestittSa

bei ng regar as a restri’c
4- Met hoxyelfing pbint 0O T yhorl pyilizniod- Mmhé)kdnle R2 = nethyl, X = fluorine)

i’Z?‘e“Z‘dﬁﬁéﬁﬁfﬁf‘? ORISR RG]~ 0.4 Te DT SrEetT bii Bone (3.0 g

17 tone (50 nL). The m xture was heated under reflux for 3
hours and é HZ cooling, filtered. Concentration of 8 the filtrate
resulted in 2.9 g of crude product as a brown oil. It was possible to
obtain nethg y-6-trifluoronethyl pyran-2-one (2.74 g, 14 mmol, 83% as
colorleégﬂﬁﬁgh Pes with a nelting point of 61 C by crystallization from
hexane. Mah%d@i@@luml Cgibx032 héx&oat Ib ~R:1 ARB=hethylHK ~ Budthef d, J=
1.6 Hz, 7 (s, 3H). Exanpl e 2 Met

6, 6, 6- trrfluoro- - et y-5- oxo 2- hexenoat e (Ib RL = R =nmethyl, X =
fluaprne) 0 O?;jif:ij%ﬁ?fﬁi\ 3 and the enols_aed E and Z isoners thereof A
sol ution of 4 hox t flygﬂgnethylpyran 2-one (2.7 g, 14 mol) in a
;methanolic F,C 0
| and the enols and £ and Z isomers thereof
A solution of 4-methoxy-6-triflucromethylpyran-2-one (2.7 g, 14 mmol) in a methanolic
magnesium methanolate solution (8.5% Mg(OMe),, 8.36 g, 8 mmol) was heated under reflux
15  for 16 hours. The solution was concentrated and taken up in water and ethyl acetate, and the
organic phase was brought to pH 5 by adding dilute hydrochloric acid. The organic phase was
separated off, dried and concentrated. 1.5 g of crude product were obtained as a yellow oil.
Kugelrohr distillation at 0.04 mbar and about 160°C afforded methyl 6,6,6-trifluoro-3-
methoxy-5-ox0-2-hexenoate (1.50 g, 6.6 mmol, 48%) as a pale yellow oil.
20  Data for the main compound:
"H NMR (400 MHz, DMSO-ds) & (resonance lines of the enol form Ib, without E/Z
determination): 6.05 (s, 1H), 3.9 (s, 3H), 3.82 (s, 2H), 3.62 (s, 3H).
YF-NMR (386 MHz, DMSO-ds) 8: —76.8.
MS: 227 [M+H]".

25
Example 3
Methyl 6,6,6-trifluoro-3,5-dioxohexanoate (I; R' = methyl, X = fluorine)
0 O O
PR e
30 F.C o” 3

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




magnesi um et hanol ate solution (8.5% Mg(Owe)2, 8.36 g, 8 nmmol) was heated
“under reflux 15 for 16 hours. The solution was concentrated and taken up in
~water and ethyl acetate, and the organic phase was brought to pH 5 by

.addi ng dilute hydrochloric acid. The organi c phase was separated off,
dried and concentrated. 1.5 g of crude “product were obtained as a yell ow

oil. Kugelrohr distillation _ at 0.04 nbar _and about 160C afforded nethyl
6, 6, 6- t FERWLESE 8 hoursnEoReRiralsd gerons Sl éada ge2J0mBwllghasadgedifdhe rpggn a5 a

pal e ye'sbﬁl‘ﬁloﬂ,i dng tﬁc?m%ﬁhl% \Izé%rhe?ééﬁ %%@ﬁ*ﬁg E{ME?% H @yﬁéﬁéﬁQoM&'& apdMBO- d6) S

(resonance T1nes o e enol for rmnation): 6.05 (s,
1H), 3. Lohsenirdtd) in 8adBB t6 aboiR A% & tBRinftsal vB8Hme. TAErdNRe (VBB tnikéd witbNB@Id6)

8:.-76.8. NG _ 22 Mt .25 lL.e 3 Met hyl .
6. 6. 6. ¢ Fft omelhslent HBAHBXENGAL 4 ie PIEE SR 1ot sepratsd g phEl o o 30
F3C~50 ~ChG dﬁétg?xteli‘ SofilQ! S8R ANk c&%n@atbé.q{’@éeﬁggﬁﬁ%gl%ﬁoﬁ aB 0104 i 1RP adf

4- et hoxy-6-trifluoronethyl pyran-2-one (10 g in a nethanolic
magnesi wowettidd effatded sudthlicon6-(8lEve H{-dospirxagoat8(Z8 eolB mmol.26kass heat ed
under 9 raffl 11X foi 2 hours. Concentrated aqueous HCO (25.5 g, 250 mmol) was
added t PHHE PERLtion solution, and the nixture was heated under refl ux
for a fundthes: tke R ®@mpongd cool ed and concentrated in vacuo to about 20%
of the initial volune. The residue was mxed with 10 m,  each of nethyl ene

chl or i de HNNR#08 MHTHIMSQydn iddrashranse Haes efdhaenal dernvkf, WithoshEd with 5

\Q?t .rb4d eﬁﬁglmgﬂﬁﬁﬁ)§@g@#r§f§3@3§a?gﬁ3§8§%?ﬁ@f rated. Kugelrohr distillation
; gi, |6, 6-D; {126?\2?113;11 go Enfaf?lz @@gSemm@ean(aacﬂi@s of theremol forR@%) withowt E/Fal e yel | ow

i hes o dCiRLIsHON: 1B h(Dalb IADHDO G wes 286 1) 05 55, 3560 "ad. 5. ¥3"°
not identifiable.

MS: 212 (M.

H




10 determnation): 6.0 (br, 2H), 3.8 (s, 2H), 3.65 (s, 3H). 13C NWR (100
"MHz, DMBSO-d6) S (resonance lines of the enol formla', wthout ElIZ
~determnation): 181.6 (s), 167.7 (s), 116.9 (q, 1JC F 286 Hz), 95.9 (t),
52.0 (q), 49.7 (t), CG3 not identifia?be. M5 212 (MH). 10 Cains: 1. A
met hod for preparing conpounds of the formula 5 OO0O0'"' X3C OR ~ and
the enols and E and Z isomers thereof 1, in which X is in each case

i ndependently of one another fluorine, chlorine or bromne, and in which
Rl i s al®gims:icycloal kyl, aryl or aralkyl, characterized in that a conpound
of 10 the fornmula OH X3C OO I1l, 15 in which X has the stated neaning, is
initially converted by reacting the hydroxyl group wth a conpound of the
fornul a i( R2QA o dFbr Wepdring Quaybfahe th@ufzormula Y-R2 in which Y is
tosyl, chlorine, bromne or iodine, and in which R2 in each case has the
abovenenti oned ni ng, i nt o a conpound of the formula OR2 20 in which R2
i s alkyl, cycloalkyl, allylj or bganzyl, and X has the stated neani ng, and
the “latter is t d bR reaction with 4 netal al coholate of the
formul a RIO-X, O

0O

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, characterized in that a compound of
10 the formula

OH
AN 11,
X,C 0 0
15 in which X has the stated meaning, is initially converted by reacting the hydroxyl group

with a compound of the formula (R?0),80, or with a compound of the formula Y-R*in
which Y is tosyl, chiorine, bromine or iodine, and in which R’ in each case has the
abovementioned meaning, into a compound of the formula

2

OR

20 111,

N

X,C O 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
25 which R! is alkyl, cycloalky], 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 enocls thereof.




25 which Rl is alkyl, cycloal kyl, aryl or aralkyl and M+ is an al kali netal
~or alkaline earth netal cation and n = 1 or 2, and further treatnment with
~a strong acid, into conpounds of the formula |I and/or enols thereof. 11
2. A nmethod for preparing enol ethers q the formula 0 OR2 0 Ib, ~R X3C\
O5 and the enols and E and Z i soners thereof in which Xis in each case

i ndependently of one another F, O or and in which RL is alkyl,
cycl oal Ky, ‘ampthogifopprgpaing enghefhees qf§heaﬁog9pa cycl oal kyl, all yI or benzyl,
characteri zed in that a conmpound of the fornula OH 10 " C, 1 X3C 0O

11, in which X hag theygtaied neaning, is initially converted by reaction
of t he hydroxyl roup| wi t hl a compound of the flrxnmula (RZO)2SQ2 or with a

conmpound of %(28 @2& n which Y is tosyl, chlorine, brom ne or
i odine, and fa~“which R2 in each case has the abovenentioned neaning, into

a corpound %dttﬂgeﬁoegmlgmg?gls%gae@@e@o@ in which R2 is alkyl, cycloalkyl,

aIIyI or benzyl, and X has the stated neaning, and the Iatter is then
convert ed bynrvd'adtKomlwaatlmca;senmie@bnmm@ﬁbm anaglferfh€l poBrnapd imetoch R i + i n

whi ch RL |k Ikali netal
whieh KL S B evolcali§h O3 o ara 1Y and¥2 RERYK ¥ c BBy Mty 3 vlR,A) Kal T meta

characterized in that a compound of the formula
OH

10 AN

X,C O 0 I,
in which X has the stated meaning, is initially converted by reaction of the hydroxyl
group with a compound of the formula (R?0),80; or with a compound of the formula
15 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?

= IIL,

20 X,c” 07 Yo

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
25 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.




25 metal cation and n = 1 or 2, and optionally further treatnent with a

. weak acid into enol ethers of the formula Ib and/or enols thereof. 12 3.
“Conpounds of the formula OR 510 n X3C _ OOin which Xis in each case
i ndependently of one another F, O or , and in which R2 is alkyl,

- cycloal kyl, allyl or benzyl. 4. Conpounds of the formula 0 OR 0 X C\ OAR

3 1Ib, and the enols and E and Z isoners thereof in which Xis in each case

i ndependent 1§omRouBdeobhe 618111 | uorine, chlorine or bromine, 15 and in

which R is alkyl, cyghgalkyl, aryl or aralkyl, and in which R2 is al kyl,

cycl oal kyl, allyl or penzyl.

| AN

5 X,c” ~0” o

I,

in which X is in each case independently of one another F, CI or Br, and in which R?is

alkyl, cycloalkyl, allyl or benzyl.

4.  Compounds of the formula

10 o OrR' Q
% S O/Rl Ib,
and the enols and E and Z isomers thereof
in which X is in each case independently of one another fluorine, chlorine or bromine,
15 and in which R is alkyl, cycloalkyl, aryl or aralkyl, and in which R? is alkyl, cycloalkyl,

allyl or benzyl.




