;e3eD Xr6TXI Y1 6 MAY 2003 - 1 METHOD FOR PRODUCI NG 1- SUBSTI TUTED 5- OR

3- HYDROXYPYRAZOLES The present i'nvention relates to a process for p?SdHWﬂN@

5 Z-substituted 5- and/or 3-hydroxypyrazoles of the formulae | and I

yespectively HO10 NI NOHN-Ni RLRL 1 Il 15 in which Rl is Cl1-C6-alkyl,

CZ- C6- al kenyl , C2-C6-al kynyl, C3-C6-tyel oal kyl or Cl-C4-al koxy, where these

groups nmay be substituted by hal ogen, Cl-C4-al koxy, phenoxy,

Cl- C6- al kassreiepbpoy | ERODUCESS al 4SUBSTIDUTED dity IOROB - BYDROXMPFRAEORESHg 20 system

having 3-14 ring atons, which conprises [lacuna] 1-Substituted 5- and

3- hydrOXVWﬁ$§@e%En@r&%%%§oﬂsréﬂ Jﬁ | gt ﬁfo e¥s ng’pﬁ’fé. il?,gar mceut i cs
cti,on I C a

and crop_pro agents, .Ln par ul'ar herhi ci des ar¢ di scl osed,
for oxandl i SUEStAEUIRRET»B5040T WO RYHEORTBEF a1 o5 P oble *audagat, 31D o
97/ 12885, IO ¥EsPETBUVelrA 9510980, WO 97/ 01 550, WD 96/ 31507, WO 96/ 30368,
WO 96/ 25412 and US 5, 663, 365. Processes for their preparation are therefore
of interest. 30 To date, the foll owigg syntheses are known as processes for
preparing | ower 1- -5-hydroxypyrazeles: 1. a preparation where
2-met hyl - 1- (p-tol uetesil fonyl) 35 3-pyratol jjdone or
2-met hyl91-1- acet yI¥ olgdone [sic] M jydrolyzed (J. Prakt. Chem 313
(1971), 115-128 and J. Prakt. Chem 313 (1971), 1118-1124). 2. a variant in
whi ch al kyl 5-hydroxJ-1-aIkylpyrazole-440 carboxyl ate is synthesized by
cyclization of a diaj%&l al koxynet hyl enemd*onate with | ower
al kyl hydr azi nes, an aqueous solution of mneral acid is subsequently added
to this_reaction product and hydrol ysis ahd decar boxyl ati on are carried out
sinultaﬁ%opsl (see JP 61257974, JP 60051}75, JP_45 58174369, JP 58140073
and JP 581Up0P4ChnR’ diss St -Ré#BY 5752 Co-alkenyly GaqGryasdya¥r 3, a synt hesis
in which elirgs-pyoiradkil oy £1rEacd BiPXM t WhAES HleBpdEsrouRfe May Beve
5- hydr oxy-sishsetihyt e iz dladogémn o166 68B(X¥I6 Bhendb@4- 144) .
C;-Cg-alkoxycarbonyl, C;-Cg¢-—alkylthiocarbonyl or by a cyclic ring
20 system having 3-14 ring atoms, which comprises [lacuna]

l1-Substituted 5- and 3-hydroxypyrazoles are used as intermediates
for preparing pharmaceutics and crop protection agents, in
particular herbicides, and are disclosed, for example, in

25 W096/26206, WO 97/23135, WO 97/1%087, US 5,631,210, WO 97/12885,
WO 97/08164, ZA 9510980, WO 97/01550, WO 96/31507, WO 96/30368,
WO 96/25412 and US 5,663,365.

Processes for their preparation are therefore of interest.
30

To date, the following syntheses are known as processes for

preparing lower l-alkyl-5-hydroxypyrazoles:

1. a preparation where 2-methyl-1l-(p-toluenesulfonyl)-
35 3-pyrazolidone or 2-methyl-l-l-acetyl-pyrazolidone [sic] is
hydrolyzed (J. Prakt. Chem. 313 (1971), 115-128 and J. Prakt.
Chem. 313 (1971), 1118-1124).

2. a variant in which alkyl 5-hydroxy-l-alkylpyrazole-4-

40 carboxylate is synthesized by cyclization of a dialkyl
alkoxymethylenemalonate with lower alkylhydrazines, an
aqueous solution of mineral acid is subsequently added to
this reaction product and hydrolysis and decarboxylation are
carried out simultaneously (see JP 61257974, JP 60051175, JP

agAa RIAID
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5 4. a synthesis route in which 3-hydrazi nopropionic esters, which are
formed by addition of hydrazine to acrylic esters, are reacted with 16 MAY 2003
al dehydes to give the correspondi ng hydrazones, whi ch are subsequent |y
cyclized (see JP 06166666, JP 61229852 and JP 61268659 and al so EP 240001).
10 5, a synthesis variant in which a 5-hydroxy-1-nethyl pyrazol e-3carboxylic
acid i s cldaved eyethasisyiooweish gahylipoopialade ipeugacted with process in
whi ch 3-al koxyaethylhydzsizéne o eyiveastbydmeiyrlvethlypyiraapilae (Antalen

et hyl hydrazi negge gises)}- methyds)s- hydroxypyrazol e and

1- et hyl - 5- hydr oxypyr azol e respectively (see JP 189 271/86, EP-A-837 058).
20 7. a process in vyga! - hal oacr I| 5 ers are reacted with hydraz%ne
der i vari Sed- o gPYRtIEsdn oY bt it "B IDOPEPYANIE ERtErTenis

The process of araefammeds Pt %@%Qfehmqmaoaml@nﬁat%s Q?@ever al
steps and i s coeptteahtedh dbdelgdiest tongave ithreeroyaésmmdingr by@cdzangsgr oup
i's awkward, ”E@H§cl@rhzféd@hbs&ﬁlﬁéntflllynb?élﬂieét(%lé% apdog1adeees thesyinigds The

2nd preparatiop possidiblebkyg osgyeﬁ ooslt eps; noreover, 30 in addition
to the 1-alkyl - B hydr oxypyr azo es e regi ol sorrers of the tar get conpound

are forrmed at the same tine, and the have to be separated off from.the
tar get con‘éounésSYﬁFl@séénﬁPF%adttedangé%Lﬂ‘er’ -hygreRerirges by LPeragmiendsi s i s
associ at ed wi t hagbgodricCagiel ik silgeved ednalllgi tghdm-odkri s1@hpll®iéd ,fr om
whi ch, at the 361pnd of the process, a carbon atomhas to be cl eaved off
again. In the 3rd synthesis variant, which describes only the preparation
of 1-nethyl-5- hy & yE@ it 5 b I I
hyperstt(:)llgchl onBt |ca%%ount%lﬁh % gg&?ﬂ% EQE%% ﬁarfg ?é%gdée%]r‘fyltthhe
process uneconBRTRghY Fﬁzéﬁ‘ﬂlaﬂ 9tdtxy- 1- net hyl pyrazol e,
which is al so FD‘P?H&’l'ﬁaéy‘ti’EP’B’é’Y§éﬁa?‘%t‘e%F’ olf‘Ptf’Ybnfi ~hydroxypyrazole,

1- et hyl - 5- hy dresggstiyedy e($er JFCARPI 2ehfgsy FPobeiit d580ri ng purification.
Furthernore, owing to the high cost of propiolic ester, this process is
uneconoocal . 45processlif MﬁerzQoﬁaioér@eymd)eessr@faxteheeéehecalvh&;rhnatI ve
entails severaly$t£P5ea00ri vaG¥MRl t6ageek 1Thenkagiudsep of the conpl ex

process afford§e‘9§4ryx&§9;é?#fésd§sggdug El,aeiegae jpeiber of byproducts. 5 The

t hermal cl eavag synt'hési s route requires a high tenperature,
and the yield of 6%is very low The 6th synthesis route, which describes
only the pFeRLacess of ahsrdshy FYBEIRRIIPHYP DY EONGE edPW e SR &Er v i C
esters WAi séveral Elephféndulst covphicatade Andredectdwpennd veemopled pEepar ati on
of 3-al koxyastaddinigest et iss abawatr@d nednsbynr edditienadf nunitdramdl sweps
expensi ve pr@pi&ddcesesherygidibetrahedron Lett. 24 (1983), 5209, J. Og.
Chem 45 (1980) 48, Chem Ber. 99 (1966), 450, Chem Lett. 9 (1996),
727-728), t|n a,.a-dichl t he ch xpensive and
di ffi cuI 1tpo Kes ar"’\tlont ﬁo§951991 gh%gtég%gr% Cfﬁwh% s’ m% 805‘51"(1986)
738). by réacﬁc@ﬁlaf* B9 o PRy boy dRENP VRV T F TRy | POAREGEPBEFF  Soc
Chim Frang$ tpel targedgaymporpdssye ARFmad 8t Fﬁ“ﬁaﬁ“@ntb’f‘e AR RO f hoYR
3, 3- di al kokypreoFieparetedtahfs fFDE BV HarYet( obredundsl énby qewdticage@0 t he
expensi ve pesdudurer.opudtizimnonet, htnetdiandlesis. irapsoCheted 4dithl@76por 3765) ) ,
té){/ reg(;]tl ngléxd\kﬁee%ylaf& aAdjsztgza nm&qm%r eR} p@yeca esbRrwhMH,h aretpanol t(J-
g ; r Cc esters
with al E)g; gligncg%%%%dpg%etlsd én yd ri de (:%" ﬁ%é 18%?&% ’}%f%gé{%w 41 60) ,
by 25 reacting ketene with tri aI kyl ort hoforrrate (DK | 58462), by pal |l adi um
and si nul télﬁe 13y dcsppEhesig APy IRRE r SAECPoACBIT M@y PRLY ddi€er s wi t h
met hanol (DEepEGELiv8. 85, 1imethyded+ydnexypyrehble odtety| vdagidadéewto h vi nyl
et hyl et heemflayntigalg Hydek383)ch ot r iy ameasts mF methylhydrazine,

a, a, a-t g Chh¥ Grendet®h§ XN WYreBes 2 BN cHImaLh D, rﬁeﬂaaas&lc(rsy&thfée&!sémér

(1988), 274)y Y 0 sal.t r rylic esters
with al cohgl s}?&%ég é?‘igg%% ‘F%gg é cu rgh ﬁ% §l%t plgga?ar(‘yﬁaq:&/(%\’sters are
i f1icult FEPRARENO AL B C dh oy GaRgicate

uneconomi cRFoce@yeodBring IPUISSle?’fH% STy hgEReyS rbé‘&’lt‘%et%ﬁhesbﬂabl on of

t he 5- hydr cayt bfimprbplipyiazsiterastiie drydeeshionindepnbuoicala details are
given f@gg the isolation and purification of the free base. Efforts to apply
the reaction conditions described in JP 189 271/86 and to isolate the free
base result in only very poor yields which are uneconom cal for a
preparation of 40 hydroxypyrazoles on an industrial scale. The 7th
synthesis route has the disadvantage that only 3-hydroxypyrazol es can be
prepared, and no 5-hydroxypyrazol es. 45




1 6 MAY 2003 4 Consequently, these synthesis routes are not satisfacf gwwma
econom cal and efficient processes for preparing 1l-substituted Sand

3- hydr oxypyrazoles. 5 Furthernore, there is no process known fromthe prior
art which permts preparation of both,the 1-substituted 5- and the

3- hydroxypyrazol e by sinple variation™of the process paraneters. Mreover,
there is n'gh?)rMﬁkﬁf)vﬁPq A phECTRAtGIVea PR S FENGTRATEERD Atk igesi r ed
1- substi t utecpXicazed. 3Ty drasty pyepzof dhef compiexpmoceisar af igrdmitaerliyal s such

as an al kypod# nyle18khgnd d tldrgeanumbd et diptbeudtLsent invention to
provi de a process whi ch al | ows the preparatlon of 1-substituted

5- hydr ox raz 5 and/ or es |n sic changi.ng the
pro%:/ess ép%( g‘a} ?f?%v%ﬁ?ototfie Qi%g %R?ﬁ"es §nfL‘?ﬁ€%‘?ﬁ |ao%‘ltgg

provi de a b?’t‘i?ﬁ?%“%r e wgeid stbHt dat EeTs- roxypyr azol es and/or 20
3- hydr oxypyrazol es fromeasily obtai nable starting materials which does not
have the a@wem,nts ftRgks 18 Sahtant Agash @ﬁesbb@b@él&{lyaﬁ:heppﬁzﬁ%&%ﬁ.onv‘éfhaVe
Tﬁﬁzﬁtfggt 6 #%E’%‘j 3;3;‘%‘ s?.*?%f N 95? E ?8§%¥raz et 8P he
f or rmul a&%) AHHFH 1 T}f Oéji

Cl- C6- al kyB~ a@@ecayk%ﬁsteez 8- %RW| 9u‘e:3blcaf%%¢€|lea| R@lmeféfneé al koxy
or phenoxyyviwtherxpenhive ppanied ifagstrrssUfstraiedproreltt oden1983)¢4- al koxy,
Cl- C6- al koxyes,y lmanpkg. @hdnt- albky L o 80 ocdBhoayémorBdyy. a9cyrdd&) ,ridsg,syst em
having 3- 1éhé!r9 TieRd. a§0 9gQy, eactigyg ap aékdiu?g @Jd@awqubai@t 1the
fornulaé %T w%1§h“¥§ %%?&%s?vg £§%I%§ff K;It(ko kheéf :%% | mnth a

d : t
ot no BROTSRESEQF T Ty (B Fe: THELEI

defi ned ab®fdromoacetic esters with trlalkyl formates (Bull Soc Chlm

France N 1-2 (1983), 41-45) and by elimination of methanol from
3,3-dialkoxypropionic esters (DE 3701113) (obtainable by reacting

20 the expensive methyl propiolate with methanol (J. Org. Chem. 41
(1976), 3765)), by reacting 3-N-acetyl-N-alkyl-3-methoxypropionic
esters with methanol (J. Org. Chem. 50 (1985), 4157-4160, JP
60-156643), by reacting acrylic esters with alkylamines and
acetic anhydride (J. Org. Chem. 50 (1985), 4157-4160), by

28 reacting ketene with trialkyl orthoformate (DX 158462), by
palladium- and simultaneously copper-catalyzed reaction of
acrylic esters with methanol (DE 4100178.8), by reaction of
trichloroacetyl chloride with vinyl ethyl ether (Synthesis 4
(1988), 274), by reacting a,0,0-trichloro-B-methoxybutene-2-cone

30 with methanol (Synthesis 4 (1988), 274) and by reacting the
sodium salts of 3-hydroxyacrylic esters with alcohols (DB
3641605). The fact that the 3-alkoxyacrylic esters are difficult
to obtain thus renders the synthesis according to 6.
uneconomical. Moreover, JP 189 271/86 only describes the

35 isolation of the 5-hydroxy-l-methylpyrazole as the hydrochloride,
but no details are given for the isclation and purification of
the free base. Efforts to apply the reaction conditions described
in JP 189 271/86 and to isolate the free base result in only very
poor yields which are uneconomical for a preparation of

40 hydroxypyrazoles on an industrial scale.

The 7th synthesis route has the disadvantage that only
3-hydroxypyrazoles can be prepared, and no 5-hydroxypyrazoles.

45



a) at a pH of 6-11 to give 5-hydroxypyrazoles of the fornula | 20 or E)ngtlﬂﬂﬂ

a pHof 11-14 to give 3-hydroxypyrazoles of the formula Il. 25 Mor eve

have found a process starting fromeasily obtainable al kyl vinyl ethers for
preparing the al kyl 3-al koxyacrylate of the formula Il by reacting c) an
al kyl V|nyI ether of the fornula V 30 ~ 0~ V35inwhich RZis as

defined in ef‘ﬁ?‘ﬁ?ﬂn%yt'htbﬁﬁ%g%\ﬂ@hﬂsés rORtRTo 2gEnROt \AAFISE aCtPT Y IRSS gene” Vi
40 O C1J\ Ceconaniadcgnd3eOf & rmd Pr90€§§35150¢59¥¢9ﬁ5ﬂﬂ9'WFéUbsﬂ}ﬁhﬂﬂﬁYSEOOS 6
to give anaadyb-kydroxyggratoldre formula VI1 CL O R2 5 ~0 ~ C1 VII d)
converting this by elimnation of hydrogen chlori de into the ~C

corresponrd a Y. | Qr f C 15 Vil
and o) oot EPPT PRI ettt R BE0RER S gplelR PR R, mb fpe it P o
in whi ch RBSFS %%gqféaﬂaﬁé‘al‘?’h CB{]QO |t]P% ]gls\Fé’SFh'é“Eed:} resB8AdFRg al kyl

3- al koxyacPByhadeoxipyriagolerbi|simpllp. variation of the process parameters.

Moreover, there is no process known from the prior art which
10 leads to the desired l-substituted 5- and 3-hydroxypyrazoles from
simple starting materials such as an alkyl vinyl ether.

It is an object of the present invention to provide a process
which allows the preparation of l-substituted 5-hydroxypyrazoles

15 and/or 3-hydroxypyrazoles in [sic] by changing the process
parameters.

It is another object of the present invention to provide a
process for preparing l-substituted 5-hydroxypyrazoles and/oxr

20 3-hydroxypyrazoles from easily obtainable starting materials
which does not have the abovementioned disadvantages of the prior
art processes.

We have found that this object is achieved by the process
25 according to the invention for preparing l-substituted 5- and/or
3-hydroxypyrazoles of the formulae I and II

HO
b I
30 N~ N~
N OH N
Rl Rl
I IT

35
in which R! is C;-Cg-alkyl, C;-Cg-alkenyl, Cp-Cg-alkynyl,
C3-Cg¢-cycloalkyl, C;-Csj-alkoxy or phenoxy, where these groups may
be substituted by halogen, C;-Cg-~alkoxy, C;-Cg-alkoxycarbonyl,
Ci-C¢-alkylthiocarbonyl or by a cyclic ring system having 3-14
40 ring atoms, by reacting

an alkyl 3-alkoxyacrylate of the formula III

45



Surprising and novel in the process according to the invention are the
facts that 5- or 3-hydroxypyrazoles of the formulae | and 30 |1, 1 6 MAY 2003
respectively, can be prepared selectively by appropriate choice of the
reaction conditions, and that easily @btainable starting materials can be
enpl oyed. Preferred enbodi nents of thé process according to the invention
35 are shown in the subclains andgin the description below. Step a): The
reaction of the aIkyI 3-al koxyacryl ates of the formula Il 40 with
hydrazines of the f or R k\b ’/L\rgﬂ\T t her3l- substituted 5-hydroxypyrazol es
is generally carried out bQ-Tnitialt9 charging one of the two reaction
participants in a suitable fflvent and netering in the second reaction
part|C|p§ht at from -30C td'toocC By addition of a base, the pHis kept at
7-11, preferably 45 8-11, particularly preferably 9-11. Suitable bases are,
for exarrpl én ahk«alhiRereRéllna}ngeadiéaaﬁliynefeane ranothelr Ayelr@-Cdeslkslcdr 1 6
MAY 2003 ag,sedicyen by dkPXivie haadhpdiaSseUsE ik coré@laand al so tertiary
am nes. Preferred bases are alkali metal and al kaline earth netal 5
hydrOX|q suchgas sodi umfydroxi de and potassi um hydroxi de. The nol ar
rati o of aIkyI 3 ahk04yaefylate 1l to hydrazine Iv is from1l:1 to 1:10,
preferably from1l:1 tqg 1:8. This ratio can be reduced from1:10 to 1:1 by
additi on of bases. 10 According to a preferred procedure, only the sol vent
is initially charged, 11d the hydrazine 1V and the al kyl 3-al koxyacryl ate
1l are added sinultaneously dropw se over a period of from10 mn to 10 h,
preferallgy 1-4 h. The particular advantage of this parallel addition
consists in that t aII s the pH of the 15 reaction mxture to
be kept coﬁgtgﬁflét aﬁBrOX|§§$@ V&ui t hout addition of a base being
required. The maintenance of thls pH, in turn, is essential for the
regi osel ecedvi ay afPH Irf rﬁeéét’F@rﬂlv‘ﬂhénhhdlﬁﬂ-‘l‘l’cﬁyrf@l‘?%ro%%élﬁpﬁerm‘i%a I
mai ntained, it is possible to obtain regioisonmer ratios I:I1 of nore than
300: 1. 2@ Moregyer, it has been found to be favorable to reduce the
tenperature after a certain reaction time and to allow the reaction to go
to conpl et on r ondi ngl ]gggg t | vent s
or dlluentg ar%& $&§Qé¥§§glgg ﬁgééf allﬂiatl 5ﬁgg§%%3r 0%{E gg% ﬁQ
pent ane, hexan cycl ohexane and petrol eum ether, aromatic hydrocarbons,
such as toluene, o-, m and p-xylene, hal ogenated hydrocarbons, such as
nmet hyl e’ ¥brepyere, B0 heme of BfTst 1 BFRC %S @ﬂeﬁéhégnﬁ¥°"aﬁééheysOb%ﬁRﬂ@Dég
met hanol amdkel hairotl, ezhdral Sor girkpasingudie adkdl ei-tallkoayherylatid sdpr opyl
et her, tertkhbutyimi®e hyk By hedactdhgxane, ani sol e and tetrahydrofuran, and
nitriles, such as acetonitrile and propionitrile. It is of course also
possi ble tq,us ﬁgg; ned sol vents. Preferred
solvent% %é go f&%f%&n@& égg%h%gfgg% 1%%%& as met hanol and et hanol
et hers, §hch as dlethxi et her, diisopropyl ether, tert-butyl nethyl ether,
dioxane ani sol e, di et hydl.ene~ AQ gl ycol di al kyl ethers and tetrahydrofuran,
and m xtures of these. The hydrazines IV can be enpl oyed both neat and in
the formof their aqueous sol utions, sone of which are comrercially
avai l able. 45 Step b): ly6 MAY 2003 s The reaction of the alkyl
3- alkoxggcrylates 11 with hydrazines IV to give the 1-substituted
3- hydr oxyp raz r I rr|e by initi charging the
ﬁ SI{” tlab?g dee 1neg Yn gl me 1t:h 1%1 eneaii%/

hydr azi ne e sol'vent —an erlng i oPRE s

3- aIkoxyacr?PaP%FQﬁQQ" JEof PHm BFirhpegene 1 0d€, preferably at 10-40C, over a
period of from10 mn to 10 h, preferably 1-4 h. During this addition, the
pH is kept between 11 and 14, preferably at 12-13, in particular at 12, by
addi ti oggof a base. By adjusting the pHto the |ast-nentioned values, it is
possible to obtain the 1-substitutéd 10 3- hydroxypyré&oles [l in hlgh

regi osel ectivity. S |tab|e bases a e al kali et al an alkallne earth netal
hydr oxi des, suchca é\dcyn1hyd59 de~ @ﬂﬁapotaegi e, and tertiary
am nes. Preferred bases are alkali metal "and al allne eart met al
hydr oxi des. Suitable solvents are those nentioned in step a). 15

45 Via VIb VIc



Step c): The overall process according to the invention starts wth al kyl
vinyl ethers of the fornula V which are initially reacted at from 201 § M\2003
to 100C, preferably from-10C to 80C, in particular from20C to 60C, wth
an aryl chloride of the fornula Vla, b or Vic, to give the correspondi ng
acyl chloride of the fornmula VIlI. The reaction can be carried out w thout
usi ng sol v&Rt 9ive an agylyehieride ofethestemWHapdiners are liquid at the
reaction tenperature. However, it is also possible to carry out the
reaction in an aprotic solvent_ or diluent. Suitable solvents or diluents
are, for exanple, aliphatic Sﬁlhy&ﬁocarbons, such as pentane, hexane,

cycl ohexane and petrolrdum et hér, @romatic hydrocarbons, such as tol uene,

-, m and p-xyl ene, haloggrat rqQcar bons, such as net hyl ene chlori de,
chl orof orm and chl orobenzene, and al so ethers, such as diethyl ether,

di i sopropyl ether, tert-buV¥I nethyl ether, dioxane, 35 anisole and
tetrahydrofuran, and nitriles, such as acetonitrile and propionitrile. It

is of cour al 1Pl L0 USE s d V, :3@n nts.
Par i culgr 1) pE e e DB O o T o
sol vent *“or i n8FHHERS WN%?G&Q?%@H?régEﬁ*d§‘Qﬁlﬁgné A% SPTBALE Thet
reaction partners V and VI are gegerally reacted with each other in a ratio
of fromO0.1:1 to 1:1 ngl of V/Viay VIb or Vic, 45 preferably from0.2:1 to
0.8:1 nol of V/Vla, Vﬁb\Qy Vi id particular from0.4:1 to 0.6:1 nol of
V/IVla, VIb or Vic. 1 6 MAY 2003 9 Silnce both the halides VI and the acyl
chloridggVll which is fornmpgrare unstable toward noisture, it is
reconnenged to carry out the reaction under exclusion of water, preferably
under an atnpsphere of protective gas (nitrogen or another inert gas). 5 In
the case of™fhe reaction of Vwith VIb or Vic, it may be advant ageous to
accelerate the reaction by addition of catalytic anobunts of a tertiary
am ne, such)asetterifydrrithés ovitdyrndaheohdD it epedformitla30x80C, t he
resultinrg acyl chloride VII elimnates hydrogen chloride (HCl), giving the
correspondi ng 3-a|koxya§§ylo§J chloride VII1I. 15 For this step of the
reaction, it may be advahtag Sus to renove the hydr ogen chl oride which is
formed fromthe reaction v&une, by applying slightly reduced pressure or
by passing inert gas through the reaction m xture or the reaction vessel,
thus 20 renoving the hydrogen chloride which is formed. The excess chloride
of the R&ridleh\gla RVED of dafdnednibeckadayél be $iit thRecexrrIResddnand has
to be renoadlyln3-erkoxgserybatd g theol &grmoriaofiIThe pure product of val ue.
This also applies to 25 any Catal ysts which may have been added. The
resulting gﬁygﬁi&r@ lauyasty] o tabl grddes Yebbr&aty ke kROl AlthdiRnpure
form by di g% L?%'f%t%r tBSft TiGabl phay S HOUENELs d16%eCALRI SO l?feaad
convert%g Lrec , wntgou u&}her urifi gﬁlon, %QHF the correspondi ng
al kyl 3: |E65<y5%?§;?°§tlé’§ ¥r1Sar5t38p PEFP2R FRe e qEyY e chigr PBRECRA YA Sar e
general |y €8p&F¢ fofedhsy rager iy cRadat kol 2Pk Bhapviasd W ocktsingdle chl ori de
VI, at frbartoy matgdCalpredrebgbeypiaye®i-- 50C, over a period of 0.5 - 8
h, preferably 1-6 h, and purifying the resulting al kyl 3-al koxyacrylate 11

by conti nuouer&FrdlcaibvsResh Stdfl kaki ProdtissA8cE8£didd Gat tRA. idv@aMRvienh, It is

al so pogsi BLe L0oRihY +AHt s S8 J1GACLASN A RhANq8PE LG RObY NG, OF di | uent.
Suitable solvents or diluents are, for exanple, aliphatic hydrocarbons,

such as pentane, hexane, 45 cycl ohexane and petrol eum ether, aromatic
hydr ocar bofi5®Psdth as tol uene, o-, m and p-xyl ene, hal ogenat ed

hydr ocar bons, such as net hyl ene chloride, chloroformand chl orobenzene, and -
al so The reaction of the alkyl 3-alkoxyacrylates of the formula III

40 with hydrazines of the formula IV to give the l-substituted
5-hydroxypyrazoles is generally carried out by initially charging
one of the two reaction participants in a suitable solvent and
metering in the second reaction participant at from —30°C to
100°C. By addition of a base, the pH is kept at 7-11, preferably

45 8-11, particularly preferably 9-11. Suitable bases are, for
example, alkali metal and alkaline earth metal hydroxides, such



0050/ 49544 io 1 6 MAY 2003 ethers, such as diethyl ether, diisopropyl

ether, tert-butyl nmethyl ether, dioxane, anisole and tetrahydrofuran 6ad 2003
nitriles, such as acetonitrile and propionitrile. It is of course also

possi ble to use m xtures of the abovenrentioned solvents. 5 1t is

recomrended to carry out the reaction’in the presence of hydrogen

chl ori de- bia§dPRgL Ve dyenpEide And potagsium hydsosidey ranfl @dso| teXiafy cour se
al so possi lBiméne®s. use the | ast-nmentioned reagents as solvents. 10 Wth
respect to the intended use of the 1-substituted 5- and/or

3- hydr oxypy a%eheéd %fasegeaiermaqe Jne@@.ﬂ drda atlteslixpé 'e%wtﬂgméﬁgi} cals are

sui tabl e ti n propyl,
| ~net hyl ﬁ?’? ﬁh‘%ﬁ’ ""’Iucﬁeil r18 yﬁy %O%qs%?flg Ss&%’ﬂ' _hiyé %’f hy P&t hyl
20 Cl- Cb- aMRypT Eafcle g€ elk 331 PXRRCTEMALEO ALY %H)NéiraahGEaiF‘édSp FOPI

1- met hyl butlyl, tQ@-heltthy pbafgrably fephyl buthd 1:8, 2Thiismatalibpeap\be

1- et hyl pr opgbucéexidom 1:10 d&drm:hybpra@nyitioh debmshyl propyl ,

1- net hyl pentyl, 2-net hyI pentyl 3- et hyl pentyl 4- et hyl pentyl

1, 1-di but 5 h yl
2, 2-di g&*)‘i‘lcﬁu{g)[ﬁg% 03¢ dP IIII%%U%QLP%%J bglf {}F mik’QHﬁ € ll}lfa lIly
2- et hyl but ﬂhargeq 2Ny thet 'HSH II 12n4 I‘Ygl Bﬁl}?c’é?%’tf éﬁﬁyl
met hyl pr opypire 8dded Spaﬂﬂtemwlﬂeﬂﬁw’w-’t%ﬁ lpyer a- E@Im efhyfom 10 min to
1- met hyl prapyh, Reefetrapliprbpylh. Thé-phretduwllaet agvarsragel of - th e tdaydapdepyl ;
C2- C6- al ke@ﬁhltmrtoaﬁlgtﬁ)rﬂp@ﬂﬁé' fadt btianthis3adw@nthe pH of the
met hylyg2; QEQQﬁﬂyHux%uggt @b@pégﬁgtaﬂ% RENL S 1m§iQ LA w1t%gu
pent enyl . .ds S 2 gﬁe% gﬁ&{%df gt ﬁgﬂsﬁ e OV et DY Genyt,
met hy! - ten P t“
o at et nyEE: b ;?é*ﬁﬂtia f&rn{i#ﬁ {99E13E LSy s SR dacrigny | vhen
hexenyl , @3PRefen\r, 2T heXasmte Hé@(Jé’fﬁﬂlneﬂ?J it Hyel Pospébterd obtain
- met hyl - 2rpem1-m5mer 46t3°$relt=ﬁ)'tl of-mers erhan, 340kt hyl - 2- pent enyI
met hyl203 pentenyl, 2-nethyl-3-pentenyl, 3-nethyl-3-pentenyl,
et hyl - 3upesswiy) ,1tlnaet$een 4oRgat eMte fAvBBLM b REBLES Whe
me

t hyl - t E,Hﬁ |,
, | - di met h¥Fﬁ§é’§& et;;y b e%tgﬁg %Z%Abtl}toén\% ’Sé 1, % 1%{%?}% 3- but enyl
2-di neth FaStHut e gétﬁ P35 put é)ﬁ F p°2’c§n§| P?elll‘ﬁ? 3- but enyl

et hyl - ﬁf‘%ﬁmt“rf et hyI 3 butenyl 2- et hyI 2-butenyl, 1 6 MAY 2003 m
- et hyl J-§ butenyl, 1,1,2-trimethyl-2-propenyl, 1-ethyl- 1- nmet hyl - 2- pr openyl
nd 1-ethy Eu2tmleldnyalolzept©pEnydIi;LUiantﬁ)eﬁnd ,cdbar edanpmdehyvaRepr apepplktic

1- net hyl - 2hbatemthons, 1sieliasebeytae prigpeny|, eyel chekade n®iddetZzohetnyl ;
C2- C6- al kyeyhersmneslarwoeﬁkbozsptgwlas o htrRNYb-| ShCland- pentynyl ,
3- pentynyl y'ﬁléhogénéwlﬁ dJ’.go@é'!Ltl:yd}}él,’ sgcﬁméé“fnle'tﬁ 9 é/rtyrllorllde,

1- WEthyGO cgy ahé ﬁfn}gaé % %ro Epel 01 e%gyV 1&%?%%
2- hexynyl", r?"] exyng/ i’ I- E n ly

1 et hyl - sy S100 g RO She ey b Che oo R oA CoEy L
4- et hyl - Zﬁpé‘hlfyrﬁﬁrt buty Hingshpy| e bt Wpiang, 1andisggehgnd 3- butynyl

1, 2- di net hyktBalpdnafplran?, &xdindetrhyes 3-sushy ayl aceraatibylil@-dnd ynyl ,

1- et hyl - 3- bubyionlitride?- et i o3- botyswlaladpdseitng +b- aeé hyixt&—rlarsoeynyl ;

C3- C6- Cﬁ%'Qﬂekﬁﬂovéﬁéﬁgléﬁedféylvgﬁggple cyclopropyl, cyclobutyl,
cycl opentyl and cycl ohexyl, 20 in particul ar cyclopropyl and cycl ohexyl; 25

Cl- C4- al kox §h¥l et hoxy, n but oxy,

1-
4-
1-
1
2-
2
1
4
3-

I

2
1-
2
a

h th h
I ot hyl pr SEBESFTe8 FRLHE w?é%&w Spiempiy OB EaTehaYe PRl

methanol and e hanol, ethers, such as dlethyl ether, dllsopropyl
ether, tert-butyl methyl ether, dioxane, anisole, diethylene
40 glycol dialkyl ethers and tetrahydrofuran, and mixtures of these.

The hydrazines IV can be employed both neat and in the form of
their aqueous solutions, some of which are commercially
available.

45
Step b):



in particular Cl-C3-al koxy, such as nethoxy, ethoxy, isopropoxy; V\/neré
t hese groups may be unsubstituted or substituted by one to five hal dg MAY 2003
atons, such as fluorine, chlorine, bromne and 30 iodine, preferably
fluorine and chlori ne, Cl-C4-al koxy, @enoxy, C1- Co6- aI koxycar bonyl ,
Cl1- C6- al kyl t hi ocarbonyl or a cycl.ic ring system havi 3-14 ring atons,
wher e t he ShiBsteacidensohr ehe2ldetli Aealbermfryistes .- &IWBXE%‘&FWS, such
as met hoxyTurtmrgilve ¢hhokyserdidrpitedn3 phyprozyparbomds II is preferably
% et Ey: et Bexy el lamyb n D O4WC @hBeg3hg Myhyaﬁ@qw@ar@mtable

nmet hy pr t [ r r
nmet hoxycg Sﬁxﬁaf—f\ %E@Pﬂf‘% Jn Ef%‘ié?ﬂ%fﬁ%ﬁc&%%@&?ﬁa&e Gi[f)ﬁ%%ﬂcaq}ybg‘nyl
et hylthl ca P FFﬁ 13, Hon I P &VEF cI R tﬂ%/l Hi%car bonyl ;
Cl1- C9- hal o&f k’yjrn t® @Q ba- B’F?(%ﬁrarb&dl daf Bis DHEHOPORRLF ASGHELNRI cthe PHAGS
part| al | y bept Wdtwesubdii and éd ,bprefevablie atciketd nen lpaoti el anditon 2,
i odi ne, i gz ad@rtlgxlagpl €, badd .omgnathystinl ahleoppned ke, 185t Ghdmyiemethyl ,
fl uoronEth¥ u fﬁoéggﬁt£Qleé'U of bHOE ORI 1 subdt & uBY 2003 12

chl or of |.yo l,ar.odi f.1 uor,
2-f1 uor&gt?\ i‘)é‘é’iﬁ’P'EF%% “b%nﬁohgi%ﬁ"sgégcgh‘”ﬁyh angggél‘ydﬂﬁse& oet hyl ,
2,2,2-1r] fﬁﬂ%r%ﬁé%aﬂ)}l meza%mr&@ a0 16 Rt Y mets L ChNdeiSes: f9diudRoet hyl

2, 2- di chl osediur |hysrozidg| and pptassipp|kidrexddenydnd pentasrucryaesy|

2-f 1 uor opr ppyterred basesparp\dikaliZmneltdl vordbpldpyine 2a3+Hihétedr opr opyl :

2- chl or opr ppytoxide@h| 86 PPARRY Iso1Zedtdi £ ANRREORYAL i cheldl OHOMPW),.

3- bronmopgopyl, 3,3, 3-trifluoropropyl, 3,3,3-trichloropropyl,

2,2,3,3, 3”%? afI Juoropropyl, 10 hept af | uor opr opyl

1- (fI uor o %3)/ -"2-f | uor oet hyI 1- (chl oronet hyl ) - 2- chl or oet hyl ,

1- (br ononet hyI) 2- br onoet hyl 4-f1 uorobutyl, 4-chlorobutyl, 4- brormbutyl
and nonaf | Tee oianpll pregess @qqoprglsys%%rﬁneawﬁgn@on f&aFFﬁgﬂﬂéﬂbﬁdkﬁéans
for exanpl einydhb dtherkobf ovhefaymudpsy W8l 4reyihDalalyly, reacted at from

C3- C14- epclogidkesyhooa,oprbEer gy FFomsutbe@zopBeny, inngpht iyl Laraddomhei r
partiall %' byst agerabed (dah wat h¥es. chﬁ@i‘l@}écgf CtHd RErsYsd G{’f% ,meypf&F t her [mr e
represen erg iC n c arbon at ons
may be repPg%:ed égkk{gt E%%acg%lsye tpggghhg é{}ﬂ:‘lor h%?le?(%\lrf% ggeégﬁm% R’FQ
principle, the cyclic rin ystens ma be aromatic or partially or fully
hydr ogenat B¢ MGACtEPS| FE”%%Q’"’ST;?&FQn% tan-PeusuBsing lf’f’g&e%'fs Wil 1. Suitable
subst it @éneéslegnts fl(fr tbﬁaﬁ?ﬁ@loelpest%ﬁlré/ldfecllw%aﬁltoabkylfeam al koxy,
hal ogen, cyempsrativree, Hhyevaxxylit tihi ahsd pesElibdeytq cawlf ooyt ,tHes

Cl- C4- al kytsadd ity lin af aproGl Gdiakky| amdiquand. di - C1- C4-al kyl am no.
Preference is given to cyclic ring systems fromthe group consisting of

CL- C5- cycl g@i%%gle ROGYK < 5 aii0 1<ae§t sher o 38xs|n1§;1%r 06YE mlcsaturat ed or

unsat urgh arnin et eroat ons d from t he
group c

C con

g%ﬁ Bong. RECh g red éﬂebfh%ancen il e ERBeTTe d cAEH

ment i oned 8BS alfé’F“FFéGI%Y TRAFECBACS TR GisvERL ‘E‘?J“GCIOCG By@Whl kyl and
phenyl 35 ph¥x¥enemy hpdogepsted Myegoaarbrnf i el abdedhyAenershloarideeul arly
preferred chtdrafarimgndyshkrmatnzieeay!| amhiallsomayhdyes ,sesbshi 4sitdictayl
mentioned abrye, JQsBRroffdliduirpgndentinudfl aaenpnaither, [ bastamal,

Cl- Co- al K%né‘éoi@%tﬂd‘)@@@ré‘m&%f%&a@ Q@d@%@r@.@b’é)"suo‘?{ %Eeéé‘@éc}h&% Q@ al kyl .
45 1 6 MAY 003 110%1 rlggl es d‘ill_s3e I% gé:srl ykoc or| d e ,2 5 At 35C
110 g (1. 1% m) E,r}f)éjgrhoslg{ene ar e |n ced |n ut| on' o F_SL

of et hyl vPhyth&tahaverpitpong (?PlP’SPB%ne over a perl od of 1.5 h The

m xture i s subsequently stirred at 60C for 4 hours. During the entire
reacti on tPpaetiqlicagenerafielrably, the reaction is carried out in the

40 absence of a solvent, or in aromatic hydrocarbons such as toluene
as solvent.

The reaction partners V and VI are generally reacted with each

other in a ratio of from 0.1:1 to 1:1 mol of V/VIa, VIb or Vic,
45 preferably from 0.2:1 to 0.8:1 mol of V/VIa, VIb or VIc, in

particular from 0.4:1 to 0.6:1 mol of V/VIa, VIb or Vic.



10 ethyl vinyl ether are recondensed into the reaction m xture using a
dry-ice condenser at -78C. The solution is subsequently stripped of 1§ MAY 200
phosgene and room tenperature, and the solvent is renoved by distillation.
Vacuum di stillation at 36C/ 0.4 nbar gj,ves 88 g (66% of the product of

val ue. 15 Exanple 2 3-1sobutoxyacryl oyl chloride 100 g (1 nol) of isobutyl
vi nyl et hefinge hotht the| Bakifdasgdd ppd thepagyi chiqridsg Xé)bd'ﬂ&tqils ignd heat ed
to 50-55C. a0t grelondtaiple tmiwaphosgiertarer eits ubs emeennéydacttcodaced over a
geri od of @it hheada80ory UrflidPlekeDiisidiOlbit ybtaipwregteb@m_}ar@d]gédeg ]

ropwi se o [ r : ours,
the reac i%ﬁﬁon%?tgg%eggs %%%é%vfég%%éﬁqfﬁé%lflta?%gagﬁt???i%%ﬁg%tagqﬁ
elimnat& hydrogen chloride. The |lowboilers are then distilled off via a
15 cm Vi gr BxtheolCaif, Chnehe Heacsdrr et iVs vaka| Y2 Py I§asit Meynkeogr aphy.

Thi s gi vesad&Sitagep86%o cicamleggete sdimitrerypatoy |yt Wdddihion iafe catallgtid 000 .
Exanpl e 3 afbwrtEy olfohexdtdauac byl fy) fthohk der b Hy16Rike Y pyehaphesgene
are condensed into a stirred apparatus fitted with -78C-cooling. Over a
peri od Zh % hours, 50.5 g (0.4 nol) of cyclohexyl vinyl ether are
subsequént E/epa éd dropwi se at 35 20C. The m xture is then stirred at 50C
for 5 hours. The excess phosgene is flushed out with nitrogen, and the
crude proddet3d-8066r kidte Fesbytingtadnlachberige VILQEl Pninatiesr hyésogery (88%)
of the pro¢hidridie YBCLE, VeEve ngbthe et re4Pobdianpl3e-adkbspdtiptloy 1

i sobut oxyagkidaige ¥99rg (1.0 nol) of isobutyl vinyl ether are initially
charged,gn a 500 m stirred apparatus and heated to 50-55C. 113 g (1.15
nol ) 45 of_ph ene, are sequent !y introduced over a period of 11 h.
Ater an ekt ATAEaSEEE o e gpstlach T BEYGRS MEhLBREIS %8 Sepdve o
phosgene f T "HAT8ESB 5 RF 1idst MBUTR ti%orf CoFeRhi 1By &he FTRFTIOP BoWRe 2003 14
m xt ure i sP¥ARPeyERat $Iigilonweaduerd FERSEBYe cYMeRpes MU riderangasaind [ si c]
60. 7 g (0.8aguygh) tbé Feathitmnoixtwe: addéte dregtiion. vééselr, tthesadditi on has
ended, tberdmsiingl BBe Nepiidgen Bhxétie whitgcid fAdkeledThis gives 150.4 g .
(75% of isobutyl 5 3-isobutoxyacrylate of b.p. 97C at 2.5 nbar. Exanple 5

5- Hydr oxy-- y e fr t - 0 cryl d
nononet hyl %fdrfe%?é%g é‘g ledfooﬁgcg? #‘ga%%;jm%oé%?%@ﬁ%% nol ) _of 35%
strength ag? D50 bR IR ISRV EPEET hE S 423 75 B 2% “FE°Y PPY of 2 et $RA

3- net hoxyathy 1igeahien SinfheaRBbR AEPIvEteP B d’ i 25 TR B R S6v 8PPAL PRI Dd of
25 mi n Bht@dny FagadyseRtwititd maYheavedeeponddidkture is 15 stirred at 25 C
for 2 hours and then anal yzed by gas chronat ography. The yield is 95% at
100% converlsd @esul Bif@cdr RS e -haket aetryiey hydhidriaeBoxyackcghabe) . | somer

rati o (5-hyslr-Qew E80pBfe by gy 0xdsti90HR dn >r2QRcL i 20-Josmnl e 6
5- Hydr oxy- 1- net hyl pyrazol e fromi sobutyl 3-isobutoxyacrylate and

strengt 92%{}%%&%2'izféﬁ%%ﬁ??@tahﬁpﬁk;%;%oﬁ’w%ét%%ﬁﬁJ‘{rrf’g.ti%'@%‘ ETH [sobut v

3- i sobut oxB¥ICHCat &0 el o aRRBIRIPP AR @ 1l Yat 32568 ARCEY PSS perd-od of

1.5 hours into 202 g of nethanol. The reaction mxture is stirred at 25C
for 6.75 heterse)then cooled to 5C for 16 hours and subsequently anal yzed by
gas chromat ography. The yield is 88% 30 at 98% conversion (in each case

based 0BsiHObYNh ERPHMLY 6hY! M L)genkSQTBY JAkh0ribP Y AuXYq | SQUTEr:
3- hydr oxy TR E)IQ g%%%ﬁ&sgx%gpLﬁ%-écyl chloride VIII, at from —20 to
80°C, preferably at 0 - 50°C, over a period of 0.5 — 8 h,
preferably 1-6 h, and purifying the resulting alkyl
3-alkoxyacrylate III by continuous or batchwise distillation or
40 rectification.

However, it is also possible to carry out the reaction in an
aprotic solvent or diluent. Suitable solvents or diluents are,
for example, aliphatic hydrocarbons, such as pentane, hexane,
45 cyclohexane and petroleum ether, aromatic hydrocarbons, such as
toluene, o-, m- and p-xylene, halogenated hydrocarbons, such as
methylene chloride, chloroform and chlorobenzene, and also



35 3- Hydroggsd/aeshyl pyrazole from nethyl 3-nethoxyacryl ate and

nononet hyl hydrazine (35% In a 250 m flask, 70 g of nethanol and 66.55M6Y 2003
(0.46 nol) of 350 strength agueous nonomet hyl hydrazine are initially
echarged at 40 25 C. At the sane tenp :[(Zture 47.8 g (0.40 nol) of nethyl

3- et hoxyacryl ate are netered in over period of 25 min. By parallel

addi ti on ofthers,sspehgah @ifridois eNaer sbligopsapyl rthel, otertredbytadct i on

m xture dumethylt eehaef edbokaddi ndaodé drie teet byydmefurany asnd | mitvriaed,
during theggsi rad %E:la’ééhﬂlgriléT%nGG PopISNitrS 165 #Ri 1Y Ynedudde lAsdver this

peri od of Lily137:3 §0T B0} Forian a Sehofotit cHiewiel d s 7s%at

100% convert Sion. | Soner FOXy 1somer:

5- hydrox§ isoner) s 15:1 Exanple 8 1-Et hoxycar bonyl net hyl - 5- hydr oxypyr azol e
f rom net hyIt 5is3 resonosyded yatcaramdoet e Apdehzomddc ahat preésanaschifori de I n
a 2 1 roundydhnidennedlét hddcbitiinggrédgeaitsypbpchf agt plr byanple neacet ate

hydrochl or hgei ame.i Rttigldy drdisaedlsd poddibheoto NRiNane! 188t IRfptibhed

60- 65C, 63, {Jedfs Methyl 10 3-net hoxyacrylate are metered in
over a peri oogqaélf(tg g%Sgﬁoust ®‘After the addition has ended, the m xture is

refluxed®for 2 hours and subsequently adjusted to a pH of usi ng 30%
strengt h mBiHuFGISPECS otle UFRTBIMERABS ¥t R She W%PF%% Rri “g‘r/éri s
subsequent Byhwirabhypgdabylemoic lthenbooytlgshy. affel, dihg folBBMrar 15 100%
conver si onradddaNg bhe pideasisesudesttudrad:above, the conpounds bel ow were
prepared in a simlar manner. 20 25 30 35 40 45 onstitutionPhysical data; 1
NMVR dat g/ omm p. 94C. N~~~CHL H NWR 1,d6-DMSO): 1.3 (t, 3 H), 3.9 (q, 2EH),
5.3 (d, fﬁ) 7.3 (d, 1H) 10.4 (brd., 1 H).t//b.p. (1 nbar): 114C.OHL H
NVR (d6- DVBO) : 08(t H),16(m2n,37(t2H),5.3d1H),7.0
(d, 1 H).PF17%-plkyh, sueharp: newoSENTRL TR d6l MY 1eshyl | 3' H),
1.2 (m ZnH)tle, A—athplpopyd.,8 2(metpy Wropyloand, 1,1-dipezhpRghyl;1~ H)) 9.1
(brd., 1 . ~b.p. (2 nmbar): 135C. N~NNOH1L H NMR (d6-DVMSO): 0.9 (d, 6 H), 2.1
(sept. |25 &)-c 3a5k , sadH) asSeZ-ddalllyt)as hedtidhed dovBylnd 4dwd., 1 H). 1
H NVR ( d6- eéﬁ 18, 5 ﬁe@ma W pwath 1@,u@91 L h. 106 (bra.,
L T LT R bl ooty fefod
1 (brd. SRy LPY ‘§&Y g ]%EF § S o
d, 1 Ho) " leﬁutaylpﬁowlml 2603y
3—methylpentyl, —methylpentyl 1, 1-d1methy1butyl,
25 1,2—dimethylbutyl, 1,3—dimethylbutyl, 2,2-dimethylbutyl,
2,3—dimethylbutyl, 3,3—dimethylbutyl, l—ethylbutyl, 2—ethylbutyl,

1,1,2—trimethylpropyl, l—ethyl-l-methylpropyl and
l—ethyl—3—-methylpropyl;

30 in particular methyl, ethyl, l-methylethyl, l-methylpropyl,
2-methylpropyl, 1,l-dimethylethyl and 1,1l-dimethylpropyl;

C,-Cg¢-alkenyl, such as 2-propenyl, 2-butenyl, 3-butenyl,
l-methyl-2-propenyl, 2-methyl-2-propenyl, 2-pentenyl, 3-pentenyl,

35 4-pentenyl, 3-methyl-2-butenyl, l-methyl-2-butenyl,
2-methyl-2-butenyl, l-methyl-3-butenyl, 2-methyl-4-butenyl,
3-methyl-3-butenyl, 1,1l-dimethyl-2-propenyl,l,2-dimethyl-
2-propenyl, l-ethyl-2-propenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl,
5-hexenyl, l-methyl-2-pentenyl, 2-methyl-2-pentenyl,

40 3-methyl-2-pentenyl, 4-methyl-2-pentenyl, l-methyl-3 pentenyl,
2-methyl-3-pentenyl, 3-methyl-3-pentenyl, 4-methyl-3-pentenyl,
l-methyl-4-pentenyl, 2-methyl-4-pentenyl, 3-methyl-4-pentenyl,
4-methyl-4-pentenyl, 1,1l-dimethyl-2-butenyl,
1,1l-dimethyl-3-butenyl, 1,2-dimethyl-2-butenyl,

45 1,3-dimethyl-3-butenyl, 2,2-dimethyl-3-butenyl,
2,3-dimethyl-2-butenyl, 2,3-dimethyl-3-butenyl,
l-ethyl-2-butenyl, l-ethyl-3-butenyl, Z2Z2-ethyl-2-butenyl,



15 N-N OH Et0 OL H NVR (d6-DVBO): 1.2 (t, 2 H), 4.1 (g, 2 i)

H, 5.3 (d, 1 H, 7.2 (d, 1 H, 11 .2 (brd., 1 H.\\ ~1H I\/R DNB)GMAYdUU'J
(t) 6 H, 3.3 (m 2N. OHH), 3.6 (m 2 H), 3.9 (d, 2 H), ( 1H))53N

©Et (d, 1 H) 7.1 (d, 1 H), 110(brd11 1 H) OEtlH NI\/R( _DVBO): 1.1 (t, 6
hi)) 1.9 (rn, 2NJ- % H) 9(m 2H,45(m 1
H . 5.3 (d2-ethyl-3r PtEHYli H)l Zﬂ_remz'flavlo@r@rwaenm H). The 1-substituted

5- or 3-hydreklyplrlamelbylp? epeoneaydyardel mtdydss-rridurldizngrerenyle i nventi on
are useful precursors for 20 prepari ng, for exanple, crop protection

ggg% |Se sug a§x Gl Qexﬁetm.@l %1 'Scil—%z%@ 10 0. 28 2%2?:? are, 1;\' o
SCOZCH3 % tgg’lﬂm%!?’é%% @Ingl %_q'ﬁ é?ocessqfoylprepam ng a

1-subst|tut ed 5- and/or

C,-Cg-alkynyl, such as propargyl, 2-butynyl, 3-butenyl [sic],
2-pentynyl, 3-pentynyl, 4-pentynyl, l-methyl-3-butynyl,
2-methyl-3-butynyl, l-methyl-2-butynyl, 1,l-dimethyl-2 propynyl,

10 l-ethyl-2-propynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl,
l-methyl-2-pentynyl, l-methyl-3-pentynyl, l-methyl-4-pentynyl,
3-methyl-4-pentynyl, 4-methyl-2-pentynyl, 1,l-dimethyl-2-butynyl,
1,1-dimethyl~3-butynyl, 1,2-dimethyl-3-butynyl,
2,2-dimethyl-3-butynyl, l-ethyl-2-butynyl, l-ethyl-3-butynyl,

15 2-ethyl-3-butynyl and l-ethyl-l-methyl-2-propynyl;

C3-Cg-cycloalkyl, such as, for example, cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl,

20 in particular cyclopropyl and cyclohexyl;

C;-C4~alkoxy, such as methoxy, ethoxy, n-propoxy, l-methylethoxy,
n-butoxy, l-methylpropoxy, 2-methylpropoxy and
l,1-dimethylethoxy,

25
in particular C;-Ciy-alkoxy, such as methoxy, ethoxy, isopropoxy;

where these groups may be unsubstituted or substituted by one to
five halogen atoms, such as fluorine, chlorine, bromine and

30 iodine, preferably fluorine and chlorine, C;-Cy4-alkoxy, phenoxy,
C;~Cg-alkoxycarbonyl, C;-C¢-alkylthiocarbonyl or a cyclic ring
system having 3-14 ring atoms, where the substituents are as
defined below:

35 C;-Cg¢-alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl,
n-propoxycarbonyl, l-methylethoxycarbonyl, n-butoxycarbonyl,
l-methylpropoxycarbonyl, 2-methylpropoxycarbonyl and
1,1-dimethylethoxycarbonyl, in particular methoxycarbonyl;

40 C;-Cg-alkylthiocarbonyl, such as methylthiocarbonyl,
ethylthiocarbonyl, n-propylthiocarbonyl, in particular
methylthiocarbonyl;

C;-C4-haloalkyl: a C;~C4-alkyl radical as mentioned above which is
45 partially or fully substituted by fluorine, chlorine, bromine

and/or iodine, i.e., for example, chloromethyl, dichloromethyl,

trichloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl,



5 3-hydroxypyrazole of the formulae | and Il, respectively 10 15 20 ZEW
Nl. I'NN. NOHNRLRLI Il in which RL is Cl-C8-al kyl, Cz-Cs-al kenyl], 2003
C2- C6- al kynyl, C3-C6-cycl oal kyl or Cl-CQ al koxy, where t hese groups may be
substituted by hal ogen, Cl-C4-al koxy, Bhenoxy, Cl- C6- al koxycar bonyl,

Cl- C6- al kyl t hi ocarbonyl or by a cy clit?ri ng system having 3-14 ring atons,
whi ch conprehdesof tarsamedhyl, afhlcﬁllll@ypf%‘iﬂhmmeéthﬁiér: ehlerpdiffduenprethy®, ~ O ~~
V 30 35 40245luoredtiigh ,R2-csli@be€byal k9+brmo@3h@h, cyelatelhlylwi t h phosgene
VI'a, "di phosgeaet lﬁﬂﬁbe@hyit ri phosgeneluitdet®y®,J z-cﬂrc&LzChGér VI a

Vib O C1303 ; % W EEELLG QNG 12N 36Xl GSELIer flofdignler mula VIT' CL 0
s b Il HPEep t%n egta?ia%%wloy?yéﬁr%ﬁ"%%?r’a tﬁfe P X?Lﬁ?;”

VIIl O5 23C11¥@¥?P¥BPY&nd2 dlfluoropropyl 2,3-difluoropropyl,
2-chloropropyl, 3-chloropropyl, 2,3-dichloropropyl,
2-bromopropyl, 3-bromopropyl, 3,3,3-trifluoropropyl,
3,3,3-trichloropropyl, 2,2,3,3,3-pentafluoropropyl,

10 heptafluoropropyl, 1-(fluoromethyl)-2-fluoroethyl,
l1-(chloromethyl)~2-chloroethyl, 1-(bromomethyl)-2-bromoethyl,
4-fluorobutyl, 4-chlorobutyl, 4-bromobutyl and nonafluorobutyl;

A cyclic ring system having 3 — 14 ring atoms means, for example,

15 the following groups: C3-Cig-cycloalkyl, C3-Cisz-cycloalkenyl,
aromatic groups, such as phenyl, naphthyl, and their partially
hydrogenated derivatives. The cyclic ring systems may furthermore
represent heterocyclic ring systems in which one, two or three
carbon atoms may be replaced by heteroatoms, such as, for

20 example, O, N, S. In principle, the cyclic ring systems may be
aromatic or partially or fully hydrogenated. The cyclic ring
systems can be substituted at will. Suitable substituents are,
for example, C;-Cg-alkyl, C1-Cs-haloalkyl, C;-Cy-alkoxy, halogen,
cyano, nitro, hydroxyl, thionyl, sulfoxyl, sulfonyl,

25 C;-Cy-alkylsulfonyl, amino, C;-Cy-alkylamino and
di-C;-C4-alkylamino.

Preference is given to cyclic ring systems from the group
consisting of C;-Cg-cycloalkyl, phenyl, a 5- to 6-membered

30 heterocyclic, saturated or unsaturated radical containing one to
three heteroatoms selected from the group consisting of 0, N and
S, each of which may be substituted as mentioned above.

Particular preference is given to C;-Cg~cycloalkyl and phenyl
35 which may be substituted as mentioned above.

A very particularly preferred cyclic ring system is phenyl which
may be substituted as mentioned above.

40 R2, R3 independently of one another [lacuna] C;-Cg-alkyl as
mentioned above or C3-Cg-cycloalkyl, preferably C;-Cg-alkyl.

45



e) esterifying this with an al cohol of the formula I X R3-CH 15 I X i n which
R3 i's Cl-C6-al kyl or C3-C6-cycloal kyl to give the corresponding al kyll 6 MAY 2003

3-al koxyacryl ate of the formula Ill, 20 and reacting said al kyl
3:al koxyacryl ate of the fornula I OlEZ 3 R25\ O~O- 111 with a
hydrazine of the forrmula IV 30 R1L NHz HIV 35 40 in which RL is as

defined abdxempyest a pH of 6-11 to give 5-hydroxypyrazoles of the fornula
| or b) at a pH of 11-14 to give 3-hydroxypyrazoles of the forrmula Il. 45
1 6 MAYE2@R81d% 2. A process as claimed in claiml, wherein the reaction

ihstep a) ' -30Cto I00C. 3. A process as clained in
claim1l, mﬁe?éﬁﬁi*’é}%&% (::Lt ?%%5{12895 carried out in the presence of a base.

4. A process as clainmed in claiml, wherein the base used is an al kali

met al hydr &ti d8°C.allkd Bnél ehmd )nef aphoraanexpge brtuasucedr yntdrine. 10 5. A
process as sollatienl oih 7€l gi 11 ZroMherfeethyl salnydnether iin tlioal jyof harlgedeand
the al kyl 3vakkexyaciad ake1ls In.antdet hexhyl 8zl BEbsdqAR 1S Bl EaleQusl Yy
meter ed | Niedot NSy ¥BHLs . Wurfing \ L AGRST A3 eELAISPE i ChRbIRhe WHET ©1 1

t he sol vent F‘sidpls wat F‘r an al’co gl a% .ettﬁer or_a m.xture these. 7. A
process s SEPEEBPY 1 SEPEF nf1° ARTEPEPRSThe T Ca T GFEATT ISP P1BY 1% Y8APFi ed
out at frorm d3P6ieD cCRPGENSPD B ABRF o B SRLUELR el SURSBEREME Y, wher ei n

t he reacti gnrippedraf ethoggene mnchyopnebemsy aghira, bayk the, splyewcdss as

cl ai ned i nrehaived &y Wierel Dat i .byseuws atli st 1aat 26n altk alebc net almbaydr oxi de,

al kal i ne eqni,Bs"gf al (B%4H0XE dhe prb@hét &gy vITBE Or a mxture of these.
15
Example 2
3-Isobutoxyacryloyl chloride

100 g (1 mol) of isobutyl vinyl ether are initially charged in a

20 2 1 stirred apparatus and heated to 50-55°C. 1024 g (10.4 mol) of
phosgene are subsequently introduced over a period of 21 h, and
900 g (9 mol) of isobutyl vinyl ether are added dropwise over a
pericd of 19 h. After an extra reaction time of 0.5 hours, the
reaction mixture is heated to 80°C with nitrogen stripping to

25 eliminate hydrogen chloride. The low-boilers are then distilled
off via a 15 cm Vigreux column, and the residue is analyzed by
gas chromatography. This gives 1551 g (80%) of crude
isobutoxyacrylolyl chloride (calc. 100%).
Example 3

30 3—Cyclohexyloxyacryloyl chloride

50 g (0.5 mol) of phosgene are condensed into a stirred apparatus
fitted with —78°C-cooling. Over a periocd of 3 hours, 50.5 g (0.4
mol) of cyclohexyl vinyl ether are subsequently added dropwise at

35 20°C. The mixture is then stirred at 50°C for 5 hours. The excess
phosgene is flushed out with nitrogen, and the crude product is
worked up by distillation. At 110°C/2.5 mbar, 66.4 g (88%) of the
product of value were obtained.

40 Example 4
Isobutyl isobutoxyacrylate

100 g (1.0 mol) of isobutyl vinyl ether are initially charged in
a 500 ml stirred apparatus and heated to 50-55°C. 113 g (1.15 mol)
45 of phosgene are subsequently introduced over a period of 11 h.
After an extra reaction time of 1.5 h, the reaction mixture is
stripped phosgene free at 50-55°C by introduction of nitrogen. The



10. A process as claimed in claiml, wherein the reaction in step c)
carried out at from-78Cto 100C. 30 11. A process as clainmed in cld @N 2003
wherein the al kyl vinyl ether Vis reacted with phosgene Vla, di phosgene
VIb or triphosgene Vic in a nolar ratllo of from0.1:1to 1:1. 35 12. A
process as clainmed in claim1, wherei it t he reaction |n step d) is carried
out at frORIBOXTE &S gERbSepyenAlp  pEkexeds$0 ceeg he@ Fﬁoﬁl*a?l?ﬁqrat\}&ﬁéneﬁﬁ t he

esterificatndnsiclséep’ & (i0s82anellecfodsohttinamarg0aided 8©pwd8ed5 20
METHCOD FORy RRGDWRENeditiokiBhia s Téfidda,5thelZesa H ingT rBe: £ {on MYRAGLL7IS

P Y-St agtod d e MY 2Q03eThess welngh) 16} aleputgia process for

preparl ng 11\]_ |tut ed nd/ b h%§5$3 11yp&yra{&l es"of the foa~nulae |I and
£10 1 BrpyaciyIah 11:& 'n BRPEh RL is C1- 06-al Jeyl,

02 Co6- al | cenyl , C2-C6-all cynyl , C3-C6-cycloallcyl or Cl-C4-allcoxy, where

t hese groupsanmm@e Be substituted by hal ogen, Cl-C4-all coxy, phenoxy, 20

Cl- C6- al JC@Wo&s;nylmet@wg@rakdwIﬂﬂamomaﬂbpnw n@lthbﬂiz@clqm(‘aﬂtleCahﬁng system

having 3-14 r(n{%ghg bch EQPri ses reacting an Jeyl
3- aIIcox ae?y ate oésl haezforrrulaml)ll O 25 RR3 ~O0O~0O TIlI 30 in which Rz,

R3 |nde ndently of one another are Cl-C6 or cloallc wth a
hydr azi ne Bt 2 2%8 YAk TVORLZ N 1 (D -ROBY ’3‘5” \?f HSWFWWX’I &aysop f| ned

above 40 afjorgmezhplhydragipe Pbdgﬂl-@ZS-ghy@lerﬁwla\zelfe@e‘&Ylt he fornula T or

3-methoxyacrylate are simultaneously metered at 25 °C and over a

period of 25 min into 70 g of methanol. The reaction mixture is
15 stirred at 25 °C for 2 hours and then analyzed by gas

chromatography. The yield is 95% at 100% conversion (in each case

based on methyl 3-methoxyacrylate).

Isomer ratio: (5-hydroxy isomer: 3-hydroxy isomer) = 200:1

20 Example 6
5-Hydroxy-l-methylpyrazole from isobutyl 3-isobutoxyacrylate and
monomethylhydrazine (35%)

In a 0.75 1 reactor, 287.5 g (2.18 mol) of 35% strength aqueous
25 monomethylhydrazine and 175.2 g (0.875 mol) of isobutyl
3-isobutoxyacrylate are simultaneously metered at 25°C and over a
period of 1.5 hours into 202 g of methanol. The reaction mixture
is stirred at 25°C for 6.75 hours, then cooled to 5°C for 16 hours
and subsequently analyzed by gas chromatography. The yield is 88%
30 at 98% conversion (in each case based on isobutyl
iscbutoxyacrylate).
Isomer ratio: (5-hydroxy isomer: 3-hydroxy isomer) = 300:1

Example 7
35 3-Hydroxy-l-methylpyrazole from methyl 3-methoxyacrylate and
monomethylhydrazine (35%)

In a 250 ml flask, 70 g of methanol and 60.5 g (0.46 mol) of 35%
strength aqueous monomethylhydrazine are initially charged at

40 25 °C. At the same temperature, 47.8 g (0.40 mol) of methyl
3-methoxyacrylate are metered in over a period of 25 min. By
parallel addition of 17% strength aqueous NaOH solution, the pH
of the reaction mixture during the metered addition of the methyl
methoxyacrylate and during the extra stirring time (6 hours) is

45 maintained at 12. Over this period of time, 97.5 g of NaOH
solution are consumed. The yield is 75% at 100% conversion.
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The l-substituted 5- or 3-hydroxypyrazoles prepared by the
process according to the invention are useful precursors for
20 preparing, for example, crop protection agents, such as
herbicides. Herbicides disclosed in WO 96/26206 are, for example,
0 Cl o
—
‘\ | ‘\\/IN K
s [0 :
N~
T OH S02CH3 SO,CH,
CH3 c1—13
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ring system having 3-14 ring atoms, which comprises reacting

20
c) an alkyl vinyl ether of the formula Vv
R2
25
\Y
in which R? is C;-Cg-alkyl or C3-Cg-cycloalkyl with phosgene
Via, *diphosgene” VIb or "triphosgene” VIc
30
o) 0 0
35 cl cl cl OCCl;, Cl13CO \occ13
Via VIb VIc
40 to give an acyl chloride of the formula VII
Ccl 0
/
45 0 Ccl
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IX
in which R3 is C;-Cg-alkyl or Ci-Cg¢-cycloalkyl to give the
corresponding alkyl 3-alkoxyacrylate of the formula IIT,
20
and reacting said alkyl 3-alkoxyacrylate of the formula III
0
R2 /\)K 3
~ S //,R
25 ° °
IIT
with a hydrazine of the formula IV
30 R! NH»
\ N /
H
Iv
35
in which R! is as defined above
a) at a pH of 6-11 to give 5-hydroxypyrazoles of the formula
I
40

or

b) at a pH of 11-14 to give 3-hydroxypyrazoles of the
formula II.
45
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13. A process as claimed in claim 1, wherein the esterification
in step e) is carried out at from -20°C to 80°C.
40
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an alkyl 3-alkoxyacrylate of the formula III
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III

25

30 in which R2?, R? independently of one another are C;-Cg-alkyl or
C3~-Cg~cycloalkyl with a hydrazine of the formula IV

Rl NH;

H
35

Iv

in which R! is as defined above
40
a) at a pH of 6-11 to give 5-hydroxypyrazoles of the formula I

or

45 b) at a pH of 11-14 to give 3-hydroxypyrazoles of the formula



