1 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-tri hal o-3, 5-di oxohexanoic esters of the formula OOOR X3C O and
the enols and E and Z i soners thereof dr the enol ethers thereof, of the
formrula 0 ORZ OR Ib X3C Oand the enols and E and Z i soners.thereof in

whi ch t hengiit fol B Pt BGIEoLREB-tHATRPE RN oh¥xMoiCgd aftaiisher fl uori ne,
chlorine or bromne, and in which R is in each case al kyl, cycl oal kyl,

aryl or aralkyl, and R2 is alkyl, cycloalkyl, allyl or benzyl, starting

from pyrapones of the forml L1, - X3C ALO. Q incwhi X has the
abovenent | Brateriearis: RE Hofa B ererprifizfrs S hudly Do s lednd B b he
formul a Ifopahgaenpl oyed for exanple for the production of herbicides and
agrochem cal s (JP- A-06-049039). Known net hods for synthesizing substituted

tricarbonyl conpounds h%yingoa 3, 5-di oxohexanoi ¢ ester basic structure
start for exanple fi[fom €t hyl [jacet oacetate, which is condensed wth ethyl
benzoate in THE ijfbg/ztggguce,ﬂilKkVBuLi (WD A-94/11361), or wth a
hi ghly substit¥ied 3-6xopentan&hide in THE in the presence of NaH Buli

and the enols and £ and Z isomers thereof
or

the enol ethers thereof, of the formula

0O OrR® 0O
w R ®
X,C 0~

and the enols and F 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, aliyl or benzyl, starting from pyranones of the formula

OH '

| AN 11,

x,c” To” Yo

in which X has the abovementioned meaning.

Ethyl 6,6,6-trihalo-3,5-dioxohexanoates of the formulé 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/BulLi
(WO-A-02/055519).

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




(WD A-02/055519). A nethod for preparing tert-buty

6,6, 6-trifluoro-3, 5-di oxohexanoate from 2,2, 2-trifluoroethyl 2
trifluoroacetate and tert-butyl acetoacetate is disclosed in WO A-02/02547.
A further alternative variant for prepari ng substituted tricarbonyl
conpounds proceeds by ring opening of a pyranone such as, for exanple, of
dehydr acethﬂﬂﬁo&abééate%ﬁu -ty G Retafis RYscloMH VPO 24 lop B4 fanol into met hyl
3, 5-di oxohexanoate (Batelaan, J.G, Synthetic neans of Conmun.
1976, 6, 81-83). These known net hods have the di sadvantage that costly
reagents ch as, BuLi are ed. Soll adi. t. al ., .Tetrahedron: netry
1o68. "7 S%5hed ety daot 36 rrnarine R Bsebiiedbbi! ShohfHRG ltee R et
the for myRnfd of a pRabbicudh ¥€ i atbieCaf RANHhcFRABAURNEIch§s AASEHA1 1§  but

| eads to elimnation of the acetyl substituent previously introduced

duri ng t heeay of Ma{O¥e)Howmsiano! intd methybd,SWiexehexasoale Ratelasn dgeoligthede f ect s
on the pr fitabﬁbk%%ﬁ?f&% met hod in industrial process managenent. It was

t herefore %%m%%je ’ t % present invention to provide a sinple nethod for
preparing alkyl 6,6,6-trihal o-3,5-di oxohexanoates and the enol s and enol
ethers thereof, which can wutilize easily obtainable pyrones as starting
conmpoundslheynkrovghmeideds kave g disadyaniagedpdficagit isagents sSUeR erBvlorirdysethe net hod
claimed in claiml1l. It has been found that conpounds of the formula OH 11,
X3C A10 Oin which the substituents X are each i ndependently of one anot her
fl uori ne,Sotladiér étnak, Barrakbd:ent Aemmproviofe, 7,287 br23¢anietsbd thaofing bgenimedrfox y|
group into_an ether grouqban subsequent

dehydracetic acid of the formula
OH O
AN
O 9]

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.

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

OH

II,
~3

x,c” Jo” So
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




opening of the pyran ring with a netal al cohol ate, depending on the further
reaction 3 conditions, conpounds of the formula | or the enol ethers
thereof of the formula Ib in good vyield. The present nethod is

di stingui shed by no | oss of mass occurri3ng during the ring opening, and
the nunber of carbon atoms present in the basic structure being maintained.

The net hog,@fiichfl %ofng&iﬂfs'o? thel fBrrtilh Pbt kR lté?ffe?é&ﬁﬁrebf of tfie 1AM ThR@kood

4- hydr oxypyr an- Z- on cannot be converted into t open-chain tricarbonyl
conpound Y¥ldr eaction with sodium nethanolate but, on the contrary, as
shown in the reaction equation belowis firstly nethylated on the hydroxyl
group and then the pyranone ether is converted into a phlorogl uci nol

derivati vend fasfeﬁm@mg@;s,dl&m fshéd by nd eI f BRE ocdBdy duking thSAKL opehTil), andH
ove Owe hoéﬁo OHO OH It mgg thuglnot possible to expegt thegrﬁﬁag%penlng

r esul t i ngthe numher afearhod atomstphesentrip dlig hagie strugtarediging Baingined| . di scl ose t he
formation of 6-tribrono-4-nethoxypyran-2-one as unwanted byproduct of a
brom nation reaction of 4-methoxy-6-nethyl pyran-2-one with N brono-

succi ni mpe HMBSY of the ervwhiedidis ehirpeising bBlAuseTi & labamithad-lpanmReynds-20dnet he
formula Il of the nmethod of the invention can easily be_  obtained. Thus,
for exanplaanotbeppyesied imgo the qnepshaREEs PRy emmmugd by ERRLIYEWHER é?fawad by

reacting rh%thﬁdo‘t'é%é BRCEH {h% c@ﬁfnﬁ'gvﬂs sﬂ%\%g‘irﬁﬂﬂgr Aoy éq#ﬁ&?ﬁel@x%ﬁ?ﬁ%ﬂ? z}t&f‘f ter

in particular an optio Ubstitut ed near or ion
branched(Qﬁhahyhamﬁ@gmbzmdﬂ&mdhappamam@ﬂﬁx1§muﬂwn£duﬁbmqmﬁxagphﬁolnethyl

entyi, HeRytoveERERHe b of ot (it gt WIS et odni her ei nai Ler i n

partlcular a cygtic group having 3 g8 carbon atons, swek as, for

exanpl e, cyclo ropyl cycl obutyl, c clopentyl cyclohexy , cycloheptyl
cycl ooctyl .
HO OH

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

Tetsuro S. et al. disclose the formation of 6-tribromo-4-methoxypyran-2-one as unwanted
byproduct of a bromination reaction of 4-methoxy-6-methylpyran-2-one with N-bromo-

succinimide (NBS) in a yield of only 5%.

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, tert-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 al kyl- and or
hal ogen-substituted aronmatic group having 6 or 8 carbon atons, such as,
for exanple, phenyl, p-tolyl or naphthyl. Aralkyl nmeans here and

herei nafter in particular an al kyl grou@ substituted by an aryl group,
such as, for exanple, phenylethyl, where the al kyl group conprises 1 to 4
carbon at KRR meafdhert BRI ¥ dthatfh HHPartiSul B hn kbR a1 haki g ﬁélbééhbs%ﬁo‘sﬁtufeﬁd
aromatic or heteroaromatic group having 4  to carbon atons, such as, for
exanpl e, pheai¢ gronpphitihg b or 8 carben gofmgr suoly bs, fa-exempB; plinghraolyl or mphthyl. 3-
or 4-pyridinyl. In the nmethod of the invention for preparing conpounds of
the formrula OO0 O RL I, X3CO0 and the enols and E and Z i soners thereof
or the engfaligl hfthss KdCaRHor@hatich e pofidilran aRyORdup sﬁi:sltihne&%mﬁ drbgp,enol s
and E and Z isoners thereof in which the substituents X are_ eac

i ndependetiich gs, dor exgaplen phangletivl. ydreraitie alikeyl grepmeoraprisep d dorft sarboma@misnanghi ch

bycl ol kyFEaRH EE s bion X ARt Xlbo Mokl i b¥ero B RS o BV o 1
whi ch X has daltemaificns sedtt dspfoe dx i aiphgnyl ataphhion 2eot Bourbyyl e ae Bithigphdigl

hydr oxyl grou wi th a conpound of the fornmula (R20)2S02 or with a conpound
of the fdHim 2 V4RIV ch

In the method of the invention for preparing compounds of the formula

O O O

/Rl I,

X,C O
and the enols and £ and 7 isomers thereof

or

the enol ethers thereof of the formula
O OR™ O

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,

N
X,C 0 0
in which X has the aforementioned meaning, are converted by reacting the hydroxyl group
with a compound of the formula (R*0),S0O, 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




Y is tosyl, chlorine, bromne or iodine, and in which R2 in each case has

t he abovenenti oned neaning, into a conpound of the formula 5 OR ~ I|1]
X3C (10 Oin which R2 and X have the stated neani ngs, and the pyranone ring
of the reaction product is subsequently5opened by reaction with a netal

al cohol ate of the formula RO n' M+ in which R has the abovenenti oned
meani ng, and Mi, is angg@’kali metal or alkaline earth metal cation and n=1
or 2, depending on the flurther reaction conditions, to give conpounds of
the formula | or Ib. Suirtable reagents for the gHeparation according to the
i nventi on of conpound he fornmula Ill are for exanpl e dinethyl

sul fate, diethyl sulf thyl iodide, ethyl bromde, nethyl tosylate,
ethyl tosylate, phényl tosylate, allyl chloride, allyl brom de, benzyl
chloride or benzyl bromde. M+ in the netal alcoholates of the fornula

R O M+ ingvipgheRepsbX iayq the sipged maamingsy 2+ or Cat+, If a strong acid is

added (p ! I after
Saa 1 o i the pitaddhe drERE It bHided, s SRORRHAT B bD Feal IR a o
conpoundsal@fhotdi€of the farbiui: 1t CENdVE Niglyhis iRt BAfthe dhvvem emingill AREnink Narkd VS

nmet hod, the radical R2 is elimnated. If a weak acid, or no acid at all, is
added t o it he alkel atet2d or alicdinersarth ineta rpounnatsl mfl dr Bedepbnding ba tHel furthdrt er

addi tion of the t.al al cohol at e, antd tggfn.' ture is reacted further, enol
et hers offSRWANLERGHIPES: [pethePrarands ¢iHbs ukéﬁnﬂg obtained. In this variant
of the nethod, the radical R2 is retained. The enol ethers of the formula
| b can |i kew se be converted into conpounds of the fornula | and enols

t her eof iSvitpblereagents dor thé preparatieli adcomingfto she iomeptmoiodsompahndmdéthest r ongl y

acidic Cfglqgllﬂg P i 101 éx@tm%llel ﬂm@ﬁ}yi gu?fa?ef, d;[et eyl rsﬁga{tec, %lletl%% iodide, ethyl bromide,

methyl tosylate, ethyl tosylate, phenyl tosylate, allyl chloride, allyl bromide, benzyl chloride

or benzyl bromide.

M™ in the metal alcoholates of the formula R'Q™ L M™ is preferably Li*, Na", K, Mg** or

+
Ca®,

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

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 HCl, HBr, HI, H,SOq,

trifluoroacetic acid or solid acids such as, for example, acidic zeolites such as H-ZSM-5 or




Strong acids nean in the nethod of the invention for exanmple HCl, HBr, HI,
H2SO4, trifluoroacetic acid or solid acids such as, for exanple, acidic
zeolites such as HZSM5 or 6 acidic sheet silicates. Wak acids nean in
the nethod of the invention for exanple6acetic acid and dil ute aqueous
HCl, H3PO4 or H3SO4 acids or addition of strong acids after previous

addi ti on AVt siliddkesd preferred embodi nent, conpounds of the fornula 111
are converted into conpounds of the formula | in which X is fluorine and
Rl is Cl. 8-alkyl, vvlth elimnation of the radical R2. In a further

preferre 0 artlcu ferred

P rbodi ot et R Ghip e el o8 e Sl toR PRinie g boit o BhHebfequs ¢ e
i nvent i ord@l, $RPOB3NHISE, L0k e s@hich filstrof atiss S Prasoushaditioxanpher. of the
formulae OOHO Rl |la® CGOG X3 (Eand Zisomers) oOHO0OOIla" X3C\ O

R (E and Z isoners) singly or as mixture, and are also enconpassed by the

the onol Parager Rtreaipll kb 0 AL ot OISR R B = 1

i nfl uenceke mlnlaalsnwﬂmh)éxﬁﬂndrmc ahh@' &0C wedlkyl, Wik eliminadombithe raficabpl.ilanal | y

by protonating tonating. additigons. Afte ug T‘A)r d| t||| tlon
for exanp h@&?ﬁ%ﬁﬁfﬁgfpﬁo TR R llons R PaFEe ﬂYi)T?#é‘f‘ FbgmgRh Re vent
is predo%&gﬁ'gly in the formof the

Compounds of the formula I in the method of the invention also mean the comresponding

enols such as, for example, of the formulae

O OH O
1 Ia’
N ~R
X,C 0
(E and Z isomers)
)
OH O 0 .
R Ia
N
X,C o

3
(£ 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 [a’ 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
C? and/or C° may be enolized. Thus, it is possible that there are one or two isolated double
bonds between carbon atoms C*/C?, C*/C*, CY/C* or conjugated double bonds between C*/C?

and CYC?, and each of the double bonds may additionally be in the £ or Z configuration. The




nonoenol of the formula |a' at roomtenperature. The enols of conpounds of
the formula | differ fromone another by the enolized carbonyl group and
the location and orientation of the resulting double bond(s). The carbonyl
groups at C3 and/or C5 may be enolized7 Thus, it is possible that there
are one or two isolated double bonds between carbon atons CZ/ C3, C3/ (4,

C4/ G5 or THﬁ@ﬁ&ﬁﬁyﬁgﬂgEﬁnﬂ&ﬂﬂ&hﬁ&&ﬁ%ﬁﬂmQ@@@@ﬁnﬂﬂd,C4/C53 and each of the
doubl e bonds may additionally be in the E of Z configuration. The 7 cools
are usually in the formof mxtures of a plurality of forms. The invention

| i kewi se .enco SS compounds of the for a [11 X3C O AOin which X
5 eacHi AU R PERERETPir: SHETHIE FEPCRIoR or Be and (n whi ch R
is alkyl, «cycloalkyl, gddyl or benzyl, with the exception of the conpound
in which Xis bromne and R2 is nmethyl. Likew se enconpassed by the

i nvention are enol et of the fornula OORID R I1b', and X3C O (E and
Z isoners) and enols of, such as, for exanple OHOR2 O Ib" X C\ OAR
3 (E and Z isoners) i ich Xis in each case independently of one
another F, d oX;8, af¥ i nOwhich R1 is al kyl,

in which X is in each case independently of one another F, Cl or Br, and in which RYis alkyl,

cycloalkyl, allyl or benzyl, with the exception of the compound in which X is bromine and R?

is methyl.

Likewise encompassed by the invention are enol ethers of the formula

o ORrR” O
S /Rl Ib', and

X,C 0

(F and Z isomers)

and enols thereof, such as, for example
OH OR* O
PN R 16"

X,C 0

3
(F 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,
be 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 C%C?* and/or C*/C’ correspond to the E and Z isomers of the enols of the compounds of the

formula L

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.




cycl oal kyl, aryl or aralkyl, and in which R2 is al kyl, cycloal kyl, allyl or

benzyl. The conpounds of the fornula |b may, just |ike the conpounds of

the formula | described above, be in the formof E and/or Z isomners.

Dependi ng on the external conditions, h@gwever, only the carbonyl group at

C5 may be enolized. The nunmber and | ocation of the resulting double bonds

at C2/C3‘@ﬂgﬁ ¢ C4/ C5 correspond to the E and Z isoners of the enols of the
S e

conmpound formula I. Al kyl 3,3, 3-trihalo-3,5-di oxohexanoat es can be
prepared by the nethod descri bed above from

4- et hoxy, i hal onet h ones ram

6. 6. 6. 1 FIRUBHGY EgRaies MR Esta Redrecerure P Ba B B e tvention without this

4- met hox Ypefd febdrtiePisonRbdiyisy r an- 2- one. 8 Exanpl es The foll ow ng exanpl es
illustrate the procedure for the nmethod of the invention without this

bei ng regarded as a restriction. Exanple 1
4- Met hoxyg 6 trlfluoromethyl pyran-2-one (Il1l1; R2 = nmethyl, X = fluorine)
Sodi umca]?’ lFe (1.35 g, 13 mml) and di methyl sulfate (2.17 g, 17 mol)

ver e addefMethoxy-6s @ﬂfh&btdﬁﬁbﬂ@ﬂp)éaﬂlyd)heﬂﬂ 87 trhdthyl oX enfdidmnkpyr an- 2- one (3.0 g,
17 mmol) in acetone The m xture was heated under reflux for 3
hours andSodimg ggr eWiln%j g,flmmle?léand st spliate Gl 0% 17tmaol) werg added fxa u) t ed

25 oS Bl Bh R RERGY L B0 ARERNELBl.b-gnk 15 495 PRESYRh GelGucSh 1

4- net hoxy- pyran as col orl ess
needl es \I\Tltehmawrem/ias hagedlmdnt refifix Gdr Ihdys ady sfialcbolze, fitereflr Concheixaine .of' H
NMR (400 de). 7 d, J= 1.6 Hz, (d, J= 1.6 Hz, 1H),
3.7 (s, 3 II@Farﬁf}}l@g n iétaﬁﬁc e_eﬁ,rfed]w ¥4 'araw‘f&ﬁ;lzl%ww@e BhBhhexenoat e
(I'b; R 7 RisxeltAftherofethylgybRr2-BRd (2.4 OPaBnbi1 €34 2 Gitless needles with a
melting point of 61°C by crystallization from hexane.
'H NMR (400 MHz, DMSO-dy) 8: 7.01 (d, J= 1.6 Hz, 1H), 5.98 (d, /= 1.6 Hz, 1H),

3.7 (s, 3H).

Example 2
Methyl 6,6,6-trifluoro-2-methoxy-5-oxo-2-hexenoate (Ib; R = R? = methyl, X = fluorine)

O  OCH, O

N ~CH,
F,C 0

and the enols and £ and Z isomers thercof

A solution of 4-methoxy-6-trifluoromethylpyran-2-one (2.7 g, 14 mmol) in a methanolic
magnesivm methanolate solution (8.5% Mg(OMe),, 8.36 g, 8§ mmol) was heated under reflux
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 vellow oil.
Kugelrohr distillation at 0.04 mbar and about 160°C afforded 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-d;) & (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-dj) 8: -76.8.




and the cools and E and Z i soners thereof A solution of

4- met hoxy-6-trifluoronethyl pyran-2-one (2.7 g, 14 mmol) in a nethanolic
magnesi um et hanol ate solution (8.5% Mg(Owe)2, 8.36 g, 8 nml) was heat ed
under reflux for 16 hours. The solutio® was concentrated and taken up in
wat er and ethyl acetate, and the organic phase was brought to pH 5 by
addi ng di{mMt e>h Hfhlorlc acid. The organi c phase was separated off,
dried and concentrated. 1.5 g of crude product were obtained as a yeIIow

oil. Kugel rohr distillation at 0.04 nmbar and about 160C afforded net hyl
6,6,6-tri or03 nmet hoxy- 5- oxo- 2- hexenoate (1.50 g, 6.6 nmml, 48% as a
pal e yell 3 Data for the main conpound: 'H NWVR (400 MHz, DMSO-d6) 6

(resonanqqeihlyn@s catiflhb@-enaloxbRéxahdde %IV\Rth%Bth}EJ}Z fHRkAEM nation): 6.05 (s,
IH), 3.9 (s, 3H), 3.82 (s, 2H), 3.62 (s, 3H). 19F- NM\R (386 MHz, DMSO d6)
5:-76.8. 9 Ms: 22 : anpl e 3 Met hyl

6,6,6-trifl uoro-3, noate (I; R = nethyl, X =fluorine) OOO

E aad,Z i soners thereof A solution of

4- met hoxy- 6- t rF{d"uor ofret hyT pyr@n-2-'one (10 g, 52 mml) in a methanolic
magnesi um et hanol ate sol ution (8.5% My(Owe) 2, 62.8 g, 61 mMmvl) was heated
under r efdihe enols anddpaids? Isemasahreed ed aqueous HC (25.5 g, 250 nmol) was
added to I ef | ux
For s furt AOMIBR LR e o RO . ok 3SR i ot 2006
of the i nn&gmkmmahethmoldf@mlut&m (ﬁlﬁefo MpOMeyed2Rig Al ﬂr@na’r).waeb&altadoﬁndmet hyl ene

chloride a The or as rate of f S
wat er , drng‘éP‘ %@ﬁmgﬁd BPecy ?tf’éclf“@fé Hﬁﬁggﬁéeig % P(WQ%P‘?‘%F eer?qt1P5t| on
at 0.04 NBtioRANfhd tﬁ@ﬁﬂmé%h@&t@@ﬁﬁj&g réfﬁf-xkﬂﬁ a further 2 hours, then cooled and

666tr|fluor035d|oxohexanoate( . mmol, 26% as a
concentrated in vacuo to about 20% of the Imtla Volume The remdue was mixed with 10 mL

each of methylene chloride and water. The organic phase was separated off, washed with
water, dried over sodium sulfate and concentrated. Kugelrohr distillation at 0.04 mbar and
about 160°C afforded methyl 6,6,6-trifluoro-3,5-dioxohexanoate (2.8 g, 13 mmol, 26%) as a
pale yellow oil.

Data for the main compound:

'H NMR (400 MHz, DMSO-d;) 8 (resonance lines of the enol form Ia’, without £/Z
determination): 6.0 (br, 2H), 3.8 (s, 2H), 3.65 (s, 3H).

BC-NMR (100 MHz, DMSO-d;) & (resonance lines of the enol form Ia’, without £/Z
determination): 181.6 (s), 167.7 (s), 116.9 (q, 'Jor 286 Hz), 95.9 (1), 52.0 (q), 49.7 (1), C-3
not identifiable.

MS: 212 (M).
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conpoundscgfmthe formula OO OS5 RL I, X3C Oand the enols and E and Z

i somers thereof in which Xis in each case independently of one anot her
fluorine, chlorine or bromne, and in which R is alkyl, cycloalkyl, aryl
or aral kyl, characterized in that a cgonpound of 10 the fornmula OH1I, X3C
A 00 15 I-n whirgthod fpprepymecompendsod thefgrmyls i nitially converted by
reacting of the hydroxyl group with a conpound of the fornmula (R20O 2SQ2 or
with a conpound ofQthedJornmda Y-R2 in which Y is tosyl, chlorine, brom ne
or iodine, and in ichi R2 {js i n,each case alky, cycloal kyl, allyl or
benzylintoaxge 0 dormla OR2 20 11,

and the enols and F 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
l AN 11,
X.C 0 O
15 in which X has the stated meaning, is initially converted by reacting of 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, chlorine, bromine or iodine, and in which R? is in each case
alkyl, cycloalkyl, allyl or benzyl into a compound of the formula

OR?

20 N 1L,

X,C O O
in which R? and X each has the abovementioned meaning, and the latter is then

converted by reaction with a metal alcoholate of the formula R'O™ L M™ in which R' is

25 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 [

and/or enols thereof.
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X3C A10 Oin which R2 and X each has the abovenenti oned neaning, and the
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OR2 ~ |11, aMelX3€lo@kd, aryl or aralkyl, and R? is alkyl, cycloalkyl, allyl or benzyl,
characterized in that a compound of the formula
OH
10 A
X,C (0] 0 1I,

in which X has the stated meaning, is initially converted by reaction of the hydroxyl
group with a compound of the formula (R20)2802 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

| : 11,

20 X.C O 0

in which R? and X each has the abovementioned meaning, and the latter is then

converted by reaction with a metal alcoholate of the formula R'O” %M”J’ in which R' is

alkyl, cycloalkyl, aryl or aralkyl and M"" is an alkali metal or alkaline earth metal cation
25 and n =1 or 2, and optionally further treatment with a weak acid into enol ethers of the

formula Ib and/or enols thereof.




in which R2 and X each has the abovenentioned neaning, and the latter is
then converted by reaction wwth a netal alcoholate of the formula R O
M in which R is alkyl, cycloalkyl, aryl or aralkyl and M' is an al kal
metal or alkaline earth nmetal cation 2512and n = 1 or 2, and optionally
further treatment with a weak acid into enol ethers of the forrmula lb
and/ or engls npounds of the fornmula OR2 \ IlIl, X3C OO
i n which 2]3 é&ﬁgggﬁsggégﬂﬁﬁlggendently of one another F, C or Br, and in
which R2 is alkyl, cydM%aIkyI allyl or benzyl, with the exception of the
compound in which Xis romne and R2 is nethyI.Hlo 4. Conpounds of the
formula 0 OR2 O, R Th"~R3C O and the enol s and"E and Z isoners thereof 15
in which X is in eac i ndependent|y of one another fluorine, chlorine
or brom ne, kp ' is alkyl, cycloalkyl, aryl or aralkyl, and in
whi ch R2 i's aI K cycIQ_)aI kK, allyl or benzyl.

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, with the exception of the compound in which X is

bromine and R? is methyl.

10 4. Compounds of the formula

0 OrR® O
X _R' 1o,
X,C 0
and the enols and £ and Z isomers thereof
15 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.




