;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 exandl k-SUBStAEULEd @ abEOT W YAESEYRET a kg 287 PE oty FasEuag st AN, 1o
97/ 12885, W IEsPeTBivelyA 9510980, WO 97/01 550, WO 96/ 31507, WD 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-shrbsgtibyut g riaz dladogémnat el 68BkqxyI65hend@4- 144) . 5 4. a synthesis
route in vdi-ch-Sriusgcazbosylr,o 00 -t 830 hiocatichiy1ase Bpraregchyc aghd i on of
hydrazi §¢ d+am Kot EnfSLeUSriRy GtdRRGt Qi tc*bm?kﬁ@@é’dﬁsachﬁag' ve the
correspondi'ng hydrazones, which are subsequently cyclized (See JP 06166666,

JP 6122985%5%%%'&&9&3@%%a?ﬂxyaér%%ygﬁrgﬁo Oeosl)a're 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 97/19087, uUs 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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10 5, a synthesis variant in which a 5-hydroxy-1-nethyl pyrazol e-3carbogxylic
acid'is cleaved thermally CChem ' Ber. 109 (1976), 261). 15 6. a proce%‘xﬂmﬂm
whi ch 3-al koxyacrylic esters are reacted with nethyl hydrazi ne and

et hyl hydrazi ne to give 1-nethyl-5-hydroxypyrazol e and

1- et hyl - 5- hydr oxypyr azol e, respectlvelzy (see JP 189 271/86, EP-A-837 058).
20 7. a prdeesd BVIWHESHS 2nHEbiwdtephyd BEeRIGlateels cERAKEAWEER hydr azi ne
derivatives tomgthglhydrakihettd erve- Bytydrexplametbplfyvecols HAMEGRLB65) .

The process of gghe(ilgds)synshesis .route nmentioned above entails 25 several
steps and is conplicated. Intro uctl on anti renoval of a protecting group
is awkward, neans a@} addi ti onal gb g g s& eps _and redyces the yi el.d, The
ond preparatioft PERLISHLS FQUE%HJH 1gh, Arhydra2iBePTORONITe PStREE i WRigdi ti on
to the 1-al kyl 2a6ehirrmedy pyr additden PﬁehY@@?@f@oﬁ@r'%Clatlltchéstiﬁﬁgetanﬁ)rrpound
are formed at raectssdwithneldendleshey fave the bersegmmaiied bydrdzwmst he
target compounggitm aa:eCQHBEé?\?ér&(iypES)éEﬂ%@ (skedr fhegdsee 66t Nep Se/iHd@shs i s

associated wt & FiAcs gp A Id| ng bl ock is enployed from
whi ch, e_al t he ggéend ofz Sﬁe pr océags alacatlr(ﬁwl atom has to be cl eaved of f

agai n. the 3rd synthesis variant, which describes onl the preparation
of 1- rret hyP- 5- RySYsRS} oy EANG (0 Whiea R B PEOX Y- st By L Ay Rgte-3-
hyper st oi chi onmearbexyliguncid ofs wdepyedythernaldy f4Chemhuderente? i (iP7the
process unecongpipal . In addition, the isomer 3-hydroxy-1-nethylpyrazole,
which is also forned, has to be separated of f from

1- met hyl 55 hydro%éf)c%/r%z%tl ﬂ:nha 3c lQ,r ggegfgt %rgu ngté)&”d £ catl on.

Furtherm)re r?g\% |oI|c es |s process is
YdfaélWMa § Za‘f e[ he 4t h alternative

unecononi cal . %8t

entails sever aF‘@%‘e’fi’é'énHW%o’@’MPFEé?e%P 'ﬁh@tf‘&et5'§tyélﬁoﬁfplt'w%rpl ex
process aff or dseepdgtiyedy ysed P dRB a71MArGge ERuAb®Y7 IB8hyproducts. 5 The
thermal cl eavage of the 5th synthesis route requires a high tenperature,
and thezpi el d of pSedss VBN ¥hidW2-KhGoStHy SalBREES dr@Utr@ac¥dd Ghitdescri bes
only the pr epaﬁﬁéfmnef adz PRIMesO L BYSL X VRELBE Ot S1e diSES 3-al koxyacrylic

esters which aEeh q{b’%}/kg%fest qsgge{?grf eﬁﬂd 3%2{ expensi ve. The preparation
S

of 3-al koxyacrylic e S 1S carriéd ou reaction of methanol with
expensive propiolic esters (Tetrahedron Lett 24 (1983), 5209, J. Og.
Chem 45 (1b®E*ocess ehethe BEit. SEEt}(‘?L@@G)WUHSOmQWH?dL%?‘tVG S?“(CEQ%)
727-728%5 bgvexsctsitrgs aard disc kbop bl atted| I]}5L9@WDH\AEF@WQ“@V@)1p€ﬁS§Ve and
di fficult pposaadingsigzeup vid hwkiverdaceians eat edditidhal Gigubashioh s2@pg 1986) ,
738), by rgaetiQncet brhonpraetic esters with trialkyl formates (Bull. Soc.
Chim France N 1-2 (1983), 41-45) and by elinmnation of methanol from

3, 3-di al ko r Qni ¢ e ters 3 bI rea t|n 20 t he
expensi ¥§ %M%) e ﬁreBar DE gl]gdtzi’lel)n §§9£ gzcgi% &E Er?epfllg 3765))
by reac nb RNy FONE ﬂf répY bt eéstE % ’é?lol (J.
Qg. Chem® Otl'(e.L%E)Het4‘1‘5"?P°4?I’6103r9FfCG@‘ 66435“3 SHper E4Be rt'ﬁ‘dac?lh?b’l Ea&ters
with al kyl tori besepatabe@tdfs dmbhpdthelearbetOrghrdingm 1802 (ckags)icangd7- 41 60),
by 25 reacpraediaieeneurtlidrniorieal kyé smrithekdsnbd eassbKibb&d6d)th Ayppat l@di um

and si rrult D@M%JMCEOQFJ@I Hiﬁtlah)ié%ildc@@(itsl SRp Dby e Y- bin CwiedISr S tWhd

o : th |
et han Ok (B HOURLOpPlcedy Leachhon flod HLEhLONAAESL YL ST gl th viny

a,a, a-trichloro-!3- rrethox but ene-2-one 30 with nmethanol (Synthesis 4
(1988), 274} Hifd B¢ FE’&E’?Q%’?@ VRELaW (HRiShl feseTibeshoatvdfiEcrylic esters
wi t h al cohprep{:PR i8849605)metTiyé - b sty dndrapyrheoB: alikoxyacraddiclabieets are
difficult éeplii aighliusypeadedshidmtetyint AasustaeFondt gl Hy@ir@zine,

gﬂecgnﬁagcetus Nergeveng Wi 12 %cggg-/tﬁﬁa&mc?)fugg§crﬂnbﬁﬁdilﬂ:f‘or35 tlh%OEtaltm@fl of
e I 9X I:QC | u etalls are
y ?h%yé'ro@& LRV BV a,?iép?)r%zég 'l?h '2% g Q#’J f%?meg he&oég) ta

gi ven for [ pur | free base f.orts.to apply
Do T ehot | BAPRRRL PoLCE s P TGERY [-o T SF RSB IR Cari § F IR APbSthe |1 o6
base resul Pro¢edyiiey dpBsing g fjFat den Wik haFeoithe OWABEI it hieohigh

prepar at i ononf o0 plrpdi okikpiasazel, eshin mawcenduss ninecoscmlarl.The 7t h

synt hesig route has the disadvantage that only 3-hydroxypyrazol es can be
prepared, and no 5-hydroxypyrazoles. 45 1 6 MAY 2003 4 Consequently,

t hese synthesis routes are not satisfactory as econom cal and efficient
processes for preparing 1-substituted Sand 3-hydroxypyrazol es.



5 Furthernore, there is no process known fromthe prior art which p EMA?ZU[B
preparation of both the 1-substituted 5- and the 3-hydroxypyrazole b{/
sinple variation of the process paraneters. Mreover, there is no process
known fromthe prior art which 10 Ieaﬂs to the desired 1-substituted 5- and
3- hydroxyp razoles fromsinple startifng materials such as an al kyl vinyl

et her. %%e AT AsePECPL ofhe H:hpprdsematiyee RRERHLE S 9YESRil dEtePH Ak d$ whi ch

al | ows t hecqmebaxaaEdonThﬁ lassulssept of atheS chypdiex ypracess| 8ffdrsdsa maylgr

3- hydr oxypyé&Z G}iR1dsNah@ i £]1dtyeC Ramgp NGt Bppo@eess. parameters. It is
anot her object of the present invention to provide a process for preparing

1-substituted d razol droxypyrazol es fr asily
obt a1 nabPel S8 AT Al S YA SRRtk STREhe ALy EANE SBEvHEh e el
dlsadvantab%@PQﬂaqPﬁé p??@wtﬁﬁwylﬁﬂéd§%§35lsv%eﬁéVB“found that this object is
achi eved by the process 25 according to the invention for preparing

1 subst l tU'I‘l@é‘éii:h a8y ﬂéﬂéjfs M&%@Nﬁigfg&r@%igm;ﬁﬁl g@ﬂ:cxg;:ﬂlohl oklf 30
N. ~Rdhid ra2o¥d! 3Lal 11¥ 3 cheay

Cz- CG ahéy%’;% % o}%@k% 8 - -aen o%% h%/)!%:}r a&% Elese

gr oups &t ? R odth, SRS A K EP2EBEHk carbonyl

a - C6- al ky?ﬂﬁ]‘tﬁé‘a’lﬁﬁéh%c cﬁ‘s"@fsaléy‘alircleldl ABE SH¥ tRERAGAOP nRE 3“91‘413399 ring

atons, by vidctexpgnaihvelksdpidlakkestens fatsakgdndie LesemiA4 (198345 1 6
MAY 2003 550092 JR30rgD chdin: @5 k L98M) ,WHi8chCR2n. Bx.ndepengédit,l vs0f, one

anot her ar@n&l %@tel ky! ( 0996G3- €§7cvztzd)oaholyyl:eauihgao!rwmmﬂlaeoeieﬁmforrrul a
lfsvlioto g|~ve “gr,(:})}l v ra?ol S gCﬁh fﬁleé}geéd fgs,qtg}Qﬁ%/?e a)w t[l;HaoPngf 14
to glveBPr;ﬁﬂ%% é% fZ?‘t’ gFor ??%{}Ugg

V\IfeY Htf P& 80nd a
process st® W%Fﬁm%ﬁqefsoﬂf-’éhn‘éﬁﬂaé ﬁllkfl‘l’r‘%frﬁﬁ (8Bher SS9%r PBrBparing
t he al kyl BradeoRydc?y(H183)of 42he5T anduba eliminatieacef npetaned &yl vi nyl
et her of thg3fdiatkbaypr@fidiic~e6texs (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



35 |n which RZ is as defined in claiml1l with phosgene Vla, "di phos ﬁne"
b0 "trlphosgene" Vic 40 O ClJ\d O c1i\ocd 3 O dgcoo ~ ~ oca 3l BMA K3
b V 1 6 MAY 2003 6 to give an acyl chloride of the formula VII C1 0O
R2 5 ~ 0 ~ CL VIl d) converting this eIirrination of hydrogen chI ori de

into the ~C correspandin al kaoyacryloyl chloride of the formula “Jill O
R2 Cl1 15 Vpppsg%ergt) Yesttg??? RS FPPIES1ATS ROhoFa oS IRRECFBraful a | X 20

R3 - OH | Xeeenomigal @rdesffscneﬁsltd@rrpnealsw foraprepaxingilveubseituted 5-
correspondang alkydrokypivkexypesyl ate of the fornula I11. Surprising and
novel in the process according to the i nvention are the facts that 5- or

3- hydrox%l%‘ {?I Ver%f Eﬂgréoﬂ% rbe Qﬁ%w#n' ﬁén‘?s&ecﬁﬂgkyar 1c‘1°=1

pr epar ed se FOR- condit I'ons, and

that easi | 935‘5%%‘? Pé‘ §P§$’E| fe’eﬂ"%l Js'sd‘ﬁ’ﬁtb'é"%‘?ﬂ)lf’oyéﬁ Breferred
enbodi ment $-bydxoryRyrecess bic commlAgveHiatien afethe My BESar BABIRANETSA t he
subclains and in the description below. Step a): The reaction of the al kyl

3- al koxyacpylabesr OfthEQé forgsl éﬁ'olcle's.sdf]@ndﬁnt B rbydRe igi8erobrt hﬂufd?{ nula I'V
to give to“? Tagubstiy tuasg f%chy IQELPYL &3 Edgfr}]?d?olx¥7 9@5%1%[ ‘%P!mey
WO re I on _pa 1 Cl E Sul

initial I C
sol vent gnalﬁﬁ %rﬁg‘ﬁgtlﬁgtlﬁ%tesre]@&ﬁds}l% AT B r]'t e4P®from -30C to

| 00C. By addition of a base, the pHis kept at 7-11, preferably 45 8-11,
particul arby psedrercdjleptef ItheSpreabhe razmsianeto frprovedenpl procassal i net al
and al kal i gri€mrdindmt ahe hysthpatadesn Sfich-substituted 5-hydroxypyrazoles
15 and/or 3-hydroxypyrazoles in [sic] by changing the process
parameters.

V
V
V

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



1 6 MAY 2003 as sodi um hydr oxi de and potassi um hydroxi de, and also tertiar
amines. Preferred bases are alkali netal and alkaline earth nmetal 51 GMN(ﬁh
hydr oxi des, such as sodi um hydr oxi de and potassi um hydroxi de. The nol ar
ratio of al kyl 3-al koxyacrylate Ill t@ hydrazine Iv is from1l:1 to 1:10,
preferably from1l:1 to 1:8. This ratid can be reduced from1:10 to 1:1 by
addition of bases. 10 According t@ a preferred procedure, only the solvent
is initially charged, gnd the hydrazine IV and the alkyl 3-al koxyacrylate
1l are added sinultafe usly opwi se gwdr a period of from10 mn to 10 h,
preferably 1-4 h. The pg?tp ul ar a ﬁfage of this parallel addition
consists in the fact that # [s allows the pH of the 15 reaction m xture to
be kept Const ant  at approxitately 10, without addition of a base being
requi red. The mai ntenance of this pH, in turn, is essential for the

r egi osel ectinvivhiclofR?, he? riedependentliyenfaopd afother dve @x&rphtkyl or

mai nt ai nedc3Lé6Jc§rcne§§k,ﬁi &vift® abhypdrhzieg oF sew@rforauilasIv: || of nore than
300: 1. 20 Moreover, it has been found to be favorable to reduce the
tenperaaére aftegia certai nggeaction tinme and to allow the reaction to go
to conpletion at a\60ﬁ¢e8pondﬁngly | ower tenperature. 25 Suitable solvents
or diluents are, for gxanple, water, aliphatic hydrocarbons, such as

pent ane, hexane, cycl ohexane and petrol eum ether, aronatic hydrocarbons,
such as toluene, o-, my and p-xyl ene, hal ogenated hydrocarbons, such as

met hyl ene chloride, 30 chl orof orm and chl orobenzene, al cohols, such as

met hanol,sand et hanol, and also ethers, such as diethyl ether, diisopropyl
et her, tert'bU££H1QEIhélaeH¥%“h gigé%ﬂf’ ani sol e and tetrahydrofuran, and
nitriles, SUcK™aS” dtetdnftri9 e 8Rd® Pt opionitrile. It is of course also
possible to use m xtures of 35 the abovenentioned solvents. Preferred

sol vents amre, RbracRBmA 6-lhatergivel sohvixoxyyerzatesrerthadel fapguta Hanol ,
et hers, such as diethyl ether, diisopropyl ether, tert-butyl nmethyl ether,
di oxane,2p0ani sobe, di ethylene 40 glycol dial kyl ethers and tetrahydrofuran,
and m xtures of these. The hydrazines |V can be enpl oyed both neat and in

the formof  their S i o ﬁgi r¢j
available.EAS Eke%%@?gﬂyaf-ghnkggg%83§sﬂgéégx c%?%f%%fﬁfﬁggaﬁhg*$f%
3-al koxyacrylate$s Il with hydrazines IV to give the 1-substituted

3- hydroxypyrazoles Il is preferably carried out by initially charging the
hydr azi & Mergever sivet dbve £@infemt PEPEE SfetSdairigny niadme eabkyy obtainable

3- al koxyacruykgl evifijll eahets ofnid prap&r iy HIECalpybf eradlogyatrila)©f over a
period of fkhentdEmilia) 1@ BP Feadgpriggerably 1-4 h. During this addition, the
pH is kept between 11 and 14, preferably at 12-13, in particular at 12, by

addition of. ,a S | HUSL] t he ast-nmentioned values, it is
possibl% tg)ob giﬁl%ﬁ%‘ﬁggﬂbétg%ﬁfgdtgg §¥ﬂ§§%b¥ypyrazoles [l in high

regioseléﬁtivity. Sui gabl e bases are alkali netal and al kaline earth netal
hydroxi des, such as sodiurg bydgoxi de and potassi um hydroxide, and tertiary
am nes. Preferred bases are alkali netal and al kaline earth netal
hydr oxi des. Suitable solvents are those nentioned in step a). 15 Step c):
The overall process accordyng to the invention starts with al kyl vinyl
ethers gfs the formula V which are initially reacted at from20 -78C to
100C, preferab% from.-10C 80C, .in.particular from 20 0 60C, with an
aryl chl orilae_W ¥CI? 2 Sr?rﬁlcge%\lllnﬁg Wb(:]‘darlm\/llc‘,']l 0 pgqofgepﬁeq’{c%’rrespondi ng
acyl chl or i"@érBesesne’t §rRuPE "WHiPhPREERLatiCon can be carried out without
using solvents or 2~ diluents if the reaction partners are liquid at the
reaction tenperature. However, it is also possible to carry out the
reactiong n an aprotjpc solvent or diluent. Suitable %Plvents or diluents
are, for exanple, al|phatic 30 hydrocarbons, such as pentane, hexane,

cycl ohexane and pe%Lthgn1ether, a\g:atic hydr ocar bo EL such as tol uene,
o-, m and p-xyl ep€, hatpgenat yar Qear.bonsca as ? | ene chl ori de,
chl or of orm and chl or obenzene, g%d al so eﬁhers, %ﬁﬁh as g?é %yl et her,

dii sopropyl ether, tert-butyl nmethyl ether, dioxane, 35 anisole and
tetrahydmsof uran, andrmitriles, sugapas acetonitrile @nd propionitrile. It
is of course also possible to use mxtures of the abovenentioned sol vents.
Particularly preferably, the reaction is carried out in the 40 absence of a
solvent, or in aromatic hydrocarbons such as tol uene as sol vent.



The reaction partners V and VI are generally reacted with each other in a
rati'o of fromO0.1:1 to 1:1 nol of V/Vla, VIb or Vic, 45 preferably ft6mMAY 2003
0.2:1to 0.8:1 mol of V/Via, VIb or Vlc, in particular from0.4:1 to 0.6:1
mol of V/Vla, VIb or Vic. 1 6 MAY 2003 9 Since both the halides VI and
the acyl chloride VIl which is forned are unstable toward noisture, it is
reconmended©t 8i¥aray asyl FRECFHi OfohhentRImUbecVEdi on of water, preferably
under an atnosphere of protective gas (nitrogen or another inert gas). 5 In
the case of the reaction of Vwith VIb or Vic, it nay be advantageous to
accel erate the reaction by adeft ti &n of catal ytic amounts of a tertiary

am ne, sych as triethy2am ne ¢r pyridine. 10 Step d): At 30-80C, the
resultiné acyl chloride ™ b€ hydr ogen chloride (HCl), giving the
correspondi ng 3-al koxyacryloyl chloride VIII. 15 For this step of the
reaction, it may be advant ¥§€ous to renove the hydrogen chloride which is
formed fromthe reaction volune, by applying slightly reduced pressure or
by passi ngg4iner : i j Xt t I tk V, el
thus 20 r edyi ﬁgnﬁ'gﬁfg%ﬁ?%%%n‘:%ﬁ%ﬁ?ﬁé*gﬁ? e ofn REEE Lile e de
of the £8rmul aC%Fa?°Rﬁ B V/I"ﬁ*(‘:%}‘rf'“b‘gf}ééycT‘é]ltflﬁlHFo‘qfh‘ehesym‘ﬁggfs Htd has
to be renpbved in any case for thegpi solation of the pure product of val ue.
This also applies to 23 any Catal ysts which may have been added. The

resul ting crude 3-a|k5&yapryl I lorides VIII can be isolated in pure
formby distillation or reRfificatiofl 30 However, they can al so be
convertggd directly, w thougrfyrther purification, into the correspondi ng

al kyl 3-al koxyacrylates I1l. Step e): 35 The acyl chlorides VIII are
generally esterified by adding the alcohol X dropwi se to the acyl chloride
VIII, at fPBf-20 to 80C, preferably at 0 - 50C, over a period of 0.5 - 8

h, preferably 1-6 h, and purifying the resulting al kyl 3-al koxyacrylate ||
by conti nueds estébaifjnwigsehdssvitd ani ehcooU®fr ebei fomtliaomXx However, it is
al so pogsible to carry out the reaction in an aprotic solvent or diluent.
Suitabl e solvents or diluyents are, for exanple, aliphatic hydrocarbons,
such as pent ane, hexanef‘45‘5§clohexane and petrol eum ether, aromatic

hydr ocar bons, such as tol uéke, o-, m and p-xyl ene, hal ogenated

hydr ocar bons, such as net hyl ene chl oride, chloroformand chl orobenzene, and
al so 0050/ 49544 io 1 6 MAY 2003 ethers, such as diethyl ether,

di i sopr @88yEnevhieh Rleis- putddfimeshih tiay 1 8P oxkitfe thanfeonesnmnding

t et rahydr ohikah, 3-erikoxiyecry bste suchhasftammtlenittil e and propionitrile. It
is of course also possible to use m xtures of the abovenenti oned sol vents.
S It is regoppended LQaCabty1 O thbepf&aldd @BcbRaldle HRf eRENCE At ihydr ogen
chl ori de- blLpdT.ag, rEAGRNk Ry SHCN A3, I QLo BXAIBLE1 PYIS dhDCcoldhul 9 £QUTSe
al so posi?I e 10 use.thﬁ ast-qfntlo e Eﬁgn S._as }& vents. 10 t
respect *Polthe* PIREHAE Vst ThB8T IPARE O GEEYSY dfgpBpropriate

3- hydr oxyp§Pazet ef ghet KeaFbiorucoBti0RE | PRYt hRat GAsdwy nePainabdes are

sui tabl e sabsrtingmateriglRicaml bedempkased.such as nethyl, ethyl, n propyl,
| ~net hyl et hyl , butyl, |~nethylpropyl, 2 nethylpropyl and 1, 1-di net hyl et hyl;
20 Cl- C6- abk¥fersat emdodGhefids aJtk¥he asrdstdlsl avedraiiyeo and alvwothentyl,

1-met hybBubyL, s koW liRy L REt ¥inc 1308t Byd B Whe @eZefi fBLAYLOIQRY!
1-et hyl propyl, hexyl, 1,1-dinethyl propyl, 1,2-dinethyl propyl,

1-nethy|pent%%, 2- met hyl pentyl, 3-nethyl pentyl, 4-nethyl pentyl,
1, 1- di et hyFbat ) :

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



5 1,2-tiimethyl butyl, 1,3-dirnethylbutyl, 2,2-dinethyl butyl,
dlnethylbutyl 3, 3-di net hyl butyl, 1-ethylbutyl, 2-ethylbutyl, 1 6 MAY 7003
2- trlnethylpropyl 1-ethyl -1 met hyl propyl and 1-ethyl -3 nethyl propyl ;
in particular nethyl et hyl , 1 met hyl et hyl , 1- nethylpropyl
thylpropyl 1,1- dlneth Ieth and 1, 1- dlneth C2- CB al kenyl ,
D Sy pRdiin T girae | ands ppRAgRYIN ydrerRdE | AT GBsRyFertisy
thyI 2émmopenyl 2-pentenyl, 3-pentenyl, 35 4 pentenyl
t hyl - 2- butenyl, 1-nmethyl-2- butenyl 2- nethyl 2- butenyl

E:Ilh?/rlet 'PP‘H%@WAG é‘%s@gt Qi’é ag.l.ﬂtitﬁ;ﬂ¥£alo3a;oﬂzﬁtalixgl§né)@ﬁ% x'netale‘n |
2 hyaraRlddy %bﬁe&%ﬁ;ﬂ%@ hEaEetitd g pacidbur RbaSbETNe

xenyls,
t hyl - Z"Béﬁ¥e¥%ﬂl° 26 3lket fﬁﬂa ﬁoﬁéﬂ?¥¥ﬁﬂte ZIHEEQUHYQEﬁﬁéﬂ? Xdls from
t hyl - 3 1péntenyil0,2prefémdbly- feamehyl tB-lr8t i3 re¢nvensyh be

t hyl - 3rpaotedyiroml 1980 hyd -14-1pbpt emyitiozr et bydedk- pent enyl ,

thyI 9- pentenyl 4- et hyl - 4- pentenyl, 1, 1-di net hyl - 2- but enyl ,

s (e T KON » grereiel e Gl eashy & Selvehi s Yl eny
-et hyl - 2- SG?E%‘F' ai‘ deths| Xsdr&?tlé‘ﬁyF ‘?’%t a% ﬂjt"‘eﬁﬁlkc’xy 9r L ahey 13803 m
i E“S}?ﬁiiflﬁiﬁ“’ml”iﬁrw?ﬁ? el e iy openy!
an et hyl1o erdbpyo a parti ar adv © Dperyalle

1- met hyl - 224t €1 .consisds dinmhaykadt ptfrmemahsaaﬂlohslt%npﬁ hyt wdrebut enyl ;
C2- C6- al iav&xgct%mﬁ%upé%whce 2- b e, a3- I%makéi hci%rl%ﬂbx@y'
3-pent yny! 8é%@lagyof}ya ods e[y, g gth:y' o FELN i BV o

o~
_~P‘W

C

“_33333”333 3

I—‘I\)_w-bHI\JNI—‘HOONU) I\)ODI—‘I\)I\)

1- net hyl - ynﬁw

2- hexyny! e;éfn U T IR A e e
1- et hyl - 3apeﬁt 0, iQFre?’FR]'IPl&péﬁtWtalﬂﬁﬁeth?lls4pﬁéﬁ%‘9¥ﬁllt° obtain
4- net hyl - 2rpenm§ﬁgmer tatids ety bL2ndug ywwhan, 30041 di net hyl - 3- but ynyl ,

1, 2- di negohyl - 3- but ynyl, 2, 2-di net hyl - 3-butynyl, 1-ethyl-2-butynyl,

1-et hyl - 3- BytyeWds, 12 Rafthedr FolHa Y&y Ibeandvér &by ltol reBb &Y | e1s Propynyl ;

C3- C6-cycl @ C I t
cycl ope%tyl é%}atlﬁlé 128 J?gr%ém@ac‘ﬁl%?\ QE&QP&H@ tgyﬁhg% cycl ohexyl ; 25

g 0,1 artl ar_cycl é?'%§¥

Cl- C4- alkoxy, %b Ret AS]TPLEFA oxy, - 56p 3%§r‘ ?%ﬁ%oxy, n- but oxy,
1- et hyl pr BBRﬁra??rﬁethylpropoxy and 1, 1- dlnethylethoxy, in particular

Cl- C3- al4eoxy, such as net hoxy, ethoxy, isopropoxy; where these groups may
be unsubst Stutaleorscdubst$ taxt ddlbgnoneane ffoveeramiprdgenwatens,alspbhtas
fluorine, ahbissdanthondr,omudle @ndedbanoditexanpl, et wrlalexahk uatd e taddeun
chlorine, Ein&A; aldasyic PRRIGERrbEds Conaltkaxyeal Y| o-, m- and

Cl- G6- al ky tE PR, b%@x@&m&&g%&&&m&ssyéasm;gawe@gyﬁ é Jﬂl%qlaram

where t uent.s .ar oxycarbanyl, such
as net hlo};?J cg r;}/ x 3PH o ony pr%p&%iéar‘bc]h 52 Ret SIS

1- et hyl et ﬁfﬁk?/ §¢a?‘b%}hﬁ5 ate Y%ﬁtﬁ’l‘EEpo%{:%ﬁQﬁﬂWIl

2- et hyl prépbﬁycdi%nwt?ahd“e}hl’ dEHRR Ty IHOPBRS c ATHGRYE, alth particul ar

met hoxycar behydhydi®»fGtath- el ylithi besy oyl assaucdroad tméldéyardi ocar bonyl
et hyl t hi ocpEbpiynitdlipl opy| ihic@Cabbpsy |alsonppas ibieutar ubgthytdutiegcagbonyl ;

CO- hals0ab Kk Yipowienfehtr $8ndd kW1veadical as nentioned above which is 45
partlally or fully substituted by fluorine, chlorine, brom ne and/or

iodine, i.e f or chl orqnet hyl , _di chl oroneth trlchloronethyl
{uor orret heFETH I SPORETHY 12550 EPT ULIRIChy PaCor ) g CPRGLOOICRy

chl or of | uoFBFRRMRA andi BRP &RV GSPBH%IFEHCh éﬁl@%%kﬂﬂﬁ gsPeretHisopropyl

2-fl uoroethyher;2tﬂﬁteboéyhydeth?lbeth&nﬂl@ﬁbxaﬁe;cnhxﬂphyb,diﬁﬁhymehbuoroethyI,
2, 2, 2-t niof hupeortdi1xy2- 6heds0addfl ternsidivleur2n Chinar ai2ersl fdrueneet hyl ,

, 2-di chl or o- 2-fl uor oet hyl 5 2, 2 2 trichloroethyl pentafluoroethyl

2-
fl uor opr fl.uoro |f| , 3-d ropr pyI
chl or opr gél %CZHIIDSFO]% “S be C1J§>|9§E %//ii EiPo ?9 09

br omopr op ?1r:FQ?Q§uFrF?}QEﬁQ95roB9Te 9? 3hic r?%ﬁNQﬂmﬁﬁFBb?4

, 2, 3, 3, 3- peat bdbleor opropyl, 10 hept af | uor opr opyl
-(fluomgnethyl)-z-fluoroethyl, 1-(ch|oronethyl)-z-chloroethyl,
(bronnnegggﬁ)bgfbronnethyI, 4-fluorobutyl, 4-chlorobutyl, 4-bronobutyl
and nonafl uorobutyl; A cyclic ring systemhaving 3 - 14 ring atons neans,
for exanple, 15 the follow ng groups: C3-Cl4-cycl oal kyl,

C3- C14- cycl oal kenyl

2
2-
2-
3-
2
1
1



aromatic groups, such as phenyl, naphthyl, and their partially hydroggw ﬁﬁ
derivatives. The cyclic ring systens may furtherm)re r epr esent het erlo 3
ring systenms in which one, two or three carbon atons nay be repl aced by

ket er oat ons, such as, for 20 exanmple, O N, S In princi ple, the cyclic
ring systens may be aromatic or partlamy or fully hydraogenated. The cyclic
ring systefBe ceapaidonupst theitdldkydt 3npikoxyqfrydpres wiithehydragimest or
exanpl e, CIVG& giwgl th€ll Culirtlidaltied| 3-13id©@kyplykazgleshdIogenprefemablyni tro,
hydroxyl, thieied ousubloxyitisuly’ engkrgind @ls_r G¢aabiides uhf ORYA , swifiabQe

Cl- C4-al kyEé‘ A ang thgﬁl fH "c¥1leagl %g&gyc iy SteQWff d© @69" Ic

ring sys stln p
6- nenber dng?)chef’e @fgl |pEef§5? %taetdq(gr %’ Pﬁt%cpe?’r 08F E a| ni ng one
to three h&PcrinttonsOsbl ce¥eferabdmn the Byr d?.!’p}’lé’en‘éh-‘s% |"=ﬁ’§‘1611°’(1)r e S5 each
of whi ch nhgpheetmiesni it @l ast ,merefenehl alrdy 42 - Py tinc peat ipefreragnde, i s
given to ng)c&d@mloeabkyb BeEE pPIeNgli @St ity ahenpl e thebshét hdt iated

ment ihoned g ,tltrg%ydggéfﬁl@{t%r bxtm@fe{er quﬁmlt%teang system i's pheny!
ic stituted. as Jent] in ently of one
anot her F e?ﬁh Ry ﬁgs men |one%1 esbele tlv“@f; ge&? qiaks P,

pr ef er abl y2¥4.- a&llkVFtahSan B lgadhne Ryt }i@eﬁiénwdésoxﬂﬁﬁpl%’ &5
Et hoxyacr yseglur tiysrpgéds snd 3mCassign hydrorigs) )ansdt tshssgenamnines.
i nt roducedrrefermedsbhuts oarofalk2ld fdtablandfalibhite \amyh md¢teer in 100 g of
t ol uene oVEYdroBIisQds@itdpRe o1TBALE Xtdilthose meDSRAMANthYsEdd 1ahed at 60C
for 4 hqyrs. During the entire reaction time, phosgene and 10 ethyl vinyl
et her are con ensed into the reaction mxture using a dry-ice condenser
at -78C. & uti on is subsequently stripped of phosgene and room
t enperature, and the solvent is renoved by distillation. Vacuum
di still atiBhe AvVeIBALOPRORPS afiopEdiBg P (WEvjinventinn sragtetwigth wdkye. 15
Exanpl e 2 gingblatthexgaof ytioy|farimudpi dewlidth grelimbiidaldly readusd/latyifmph
et her ape imgid abl yoohyr gedréfaml P EFrdml-5090 rred sampariat paredwh aeattedmt o
50- 5553 flO%ocg tol@oéc g%)thofanpbe ge&eoar&eetsa@seweeﬂn%{la nﬁxraodwsgoever a
period o S

¢lch ‘lvg th éfgnfhé% Pﬁﬁn{; ARHE 6l Iyd 8t RRE %ﬁn@% %g hour's.

dr opwi se over’ r|od 0 teran‘extra reaction tine

t he reaction mxture is heated tqQ 80C with nitrogen strlppl ng to 25

el i minate RYRIrRASTIOR BRPdRE CATE 1PBuP DI MO 4r BSHMRRO4YELTE IV of f via a
15 cm VRgreblkuedisumf, thadredntions PALENSSS &gl J2ewid\atgibe cheasttdongr aphy.
Thi s gi vestéabpedraguir@0%icedéver,ude isoblsoxpEeiplel yd camlrpr ode theal c. 1000 .
Exanpl e 3 Bfadcifrlighaxyhpxyaics woayknthbordideehd. g (0.5 mol) of phosgene
are condensed into a stirred apparatus fitted with -78C-cooling. Over a

d of | f | |
ot s son B b gt L L
for 5 h dJ"l‘?f:e L8455 ‘ﬁl?)s er?@ntgn?i drsFesuty thr?xﬁlnfr% rPetgr? FhRe

crude pr odﬁ’&lﬂe’fs AHOIREHC BY%‘SPC@FWPFP af4gh.asatoveng 205 n‘B’arandBG 4 g (88%
of the proﬁu@!lwe,véwa&ege\m@d)w&rneaxbw,Eﬁazﬁbl@smlqtéla&awlchlorlde,
i sobut oxyachydasorh0@ng ¢ildratminzeot, i smbutlyplo etimads,etsheh as aliietihyilal |y
charged i negh&PP dilissbibpeU AfRal,atuyst anttNeakeryl @tdrHS5&ioddnz,g (1. 15
nol ) 45 3gf aRDQ&E@%%daE@t%'W'}%EY A rrﬁ@‘i@.@@sw&fcha pestodhfiriieh.
After an extr roea.ctnlg 1% Qc)u J}?f gctésosnlbrﬂfxwrlesé smlsxttrulrgged
phosgene free Jf B0 55C uctl on 0

of the abovement ned so vent

Particularly preferably, 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.



1 6 MAY 2003 14 m xture is subsequently allowed to cool to room
tenperature, and and [sic] 60.7 g (0.82 nol) of isobutanol are added| g MAY 2003
dropwi se. After the addition has ended, the resulting reaction m xture Is
rectified. This gives 150.4 g (75% of isobutyl 5 3-isobutoxyacryl ate of
b.p. 97C at 2.5 nbar. Exanple 5 5-Hydroxy-1-nethyl pyrazol e from nethyl

3- et hoxya%%%%t@ténﬂhﬁohﬂm\ﬁ%I"ﬁyﬂ?‘&z‘i]ﬁ‘eaEX%%‘-h ¥ ide ¥IDgthigh fisask, 106. 2
g (0.808 nbbymesf a3BaBstENg Htowaudonsi stmrenel byl yecannesdeathdod ¢a8fyg

(0. 404 nol pueftHeetrbybt Sormainiyy ageYhsich arewsténl) tpregeyshly Miderednat 25 C

and over aaﬁﬁééfgm%rgf o%%ﬂ%}&ét’lﬂ;@ éQs g(rmtrgg%na&ol?omsrrﬁﬁ&@ngas | xture is

15 stirrgd at C for ours and then a yzed by gas chronat ogr aphy. The
yield is”95% at 100% conversion (in each case based on nethyl

3- met hoxya€? yithg €pse| shnie rgeicsiop Rhydwek) YoM V8. hifdmevy bEsomer) a
200: 1 20 Exéwngpit@geobs Hyelrancelerabe hyligyeazbien fiyomddsobont yWdf catalytic

3- i sobut oxymeintsabg anterminaiynaiyé Nydichz apet £ 3%y 1bRire b/ pytineast or,
287.5 g (2.18 nol) of 35% strength aqueous 25 nononet hyl hydrazi ne and 175. 2
g (G 87? nglg oc{).i sobutyl 3-isobutoxyacrylate are sinultaneously netered at
25C and*8ver B 9ériod of 1.5 hours into 202 g of methanol. The reaction

m xture is stirred at 25C for 6.75 hours, then cooled to 5C for 16 hours
and subseqgderil-B08@al sheedeisyplyang cdnydnahboF shyWIITRdinirgtes| By@896e30 at 98%
conver si oncidridachHCchpe diasied 6heisobeispbndiobBi-alkagyadmatieyl | soner

ratio: (5-bytHQxe wsefer: 3-hydroxy isomer) a 300:1 Exanple 7 35

3- Hydr oEg- 1-met hyl pyrazol e from net hyl 3-net hoxyacryl ate and
nononet hyl hydr.azi n 5% ..n a 250. M f.las 70 of . net hangl and 60.5 g
(096 ol ) Fox D25 SEPE 08 (11 Redeidh dralny S aPaSPREBeR ok FFBRTS

char ged at }‘Q'gre.ge%tc{?qu‘fg n¥hi aPnTReS QF}‘;?“Bth(Be."‘lﬂTlﬁBI yob¥meet hyl
3- et hoxy a¥ \VAPPLY¥ 188 S hiahtrlyd refuerd P SpRYe oiF & P8seing iBgrpasas | el

addi ti on ofhriotghs thengetdr taigue oustiNeOdrs shet reartithevpsbealf, tthesreacti on

m Xt ur e20ufénity inge t et wydbgradchl oridy whiheh nid lpdrme@t hoxyacryl at e and
during the extra stirring tinme (6 hours) is 45 maintained at 12. Over this

period of 4 5 . | r 0 . ield is 75% at
100% conve%l{sélr(;%x.cgz?1C@W§gg‘g§€%%d§g‘%r§ flaét:'i ga%ng?hvg{%f% %om&r :

5 hydr oxy TSRS 1758 DeLeTasheie FHE ARy Sa SRS TRELhP. B7hy ST Sk IR azol o
from met hyth% 1594at hox vl ripreaPBT & rkF R | °%y‘ber]é’ﬁ'n'é"8t%taa3tsé’ REBLERI% i de In
a 2 1 rébnepbcEtesrdts vsich 88y5herg e85 add9d-of ethyl hydrazi neacetate
hydrochl oride are initially charged in 770 ml of nethanol at 25C At

60- 65C, 63rie Gecllbbngmiyudef 3relkytyab@yIoprtdrdorddey| vt ake Betered in

over a perjigshQkaligoplilrprnAby edidtha1addbd in asiendadonthe mxture is
refluxed for 2 hours and subsequently adjusted to a pH of 5 using 30%

t t th [ di t hoxi d | uti on. ti 1 Xt i
Subsequdtt 3y She béfung%rs{gsh%'rl%%e“g%?s%%'y?oﬁﬁ%qgr SFHIW BB E 1000
conver si onPUIHIRGTEAR, PFHCe $88sCHTRSPPREUN AN L PhalkunFsaRdat vl W wer e

prepared in a simlar manner. 20 25 30
Step e):

35 The acyl chlorides VIII are generally esterified by adding the
alcohol IX dropwise to the acyl 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 40 45 ooesoravsoeaPhysical data; 1 NVMR data// ~mp. 94C N~~~CH1 I}%ﬁ
1,d6-DMSO): 1.3 (t, 3 H), 3.9 (q, 2EH), 5.3 (d, 1 H, 7.3 (d, 1 ,1 AY2003
(brd., 1 H.t//b.p. (1 nbar): 114C. OHL H NMR (d6-DMSO): 0.8 (t, 3

(m 2nH), 3.7 (t, 2 H), 53(d 1H) éO(d 1 H.Pr//b.p. (0.5 a)
107-108C. OHL H NMR (d6- DVBO) : L 1.2 (m 2nH), 1.7 (m 2 H), 3.8
(t, 2 H, sthexsd such)as ﬂxﬂaJ(Yd eIheFD )dlgtspperbpnl ethep), . tebt-;buwz mbar) :
135C. N~NOHie thyIVRthel6; DAEDane]. Qnﬁ.eloléi :hbd tattahgdpifurah, Hind hitrfides? H),
5 2 (d3 (1de Esoa(:gioﬂlﬂ)ll@”a(ﬁdes Tt 1146 NVR£( @@n@@@lsol 5 (s, 9
I %&e o gL
H).PhJ//% H NVR (d6-DVBO): 4.7 (q, 2 H), 5.4 (d, 10HH), 7.3 (d, 1 H9) 11.4
(brd., 1 HftF&-Yecommendgd/ tXOCITLB guqahpsrenpmw irEthepreseudR ©86- DVEO) :
1.2 (t 2 hygdrobeh efloRidd-bihdingsre2gddts,5s8chdas,l fidy, e¥adplad, 1 H), 11 .2
(brd3 gl(kgyﬁﬁdln%H hkFQ£CK&l2$@QbelaQs&t %é@ggle1§?§%d§?t?3?%aéﬁ%ﬁ%nﬁggﬁegn] 2
(b’rd H'fe@t%ﬁ %R/Rs‘%i"ergﬁ\%)q 1 1 (t, 6 h|)) 1. (rn 2|\L] pHi—l) 3.4 (m
2 3 m 2 3.9 (m 2 (d, 1 ,
11H2) EtO @g;%lbrr@gbpésztwo (tﬂﬁe %nﬁgﬁlqm@é Q’ eot- %Jh%ﬁ&%%yhz?@idéer K
prepar ed by-mropypgessobesarfdithg formhesd dvendi bh ahe deélewinm ecursors

for 20 prepatidids hoe exbrghle sobepipiaitdcti on agents, such as herbici des.
Her bi ci des disclosed in WO 96/ 26206 are, for exanple, 0 C1 \ | O N 25 |

N~-N OH §92g—|g or

C;-Cy-alkyl, such as methyl, ethyl, n—propyl, l-methylethyl,
butyl, l-methylpropyl, 2-methylpropyl and 1,l1—dimethylethyl;

20 C;-C¢-alkyl, such as C;-Cy-alkyl as mentioned above, and also
pentyl, l-methylbutyl, 2-methylbutyl, 3-methylbutyl,
2,2—dimethylpropyl, l—ethylpropyl, hexyl, 1,l1-dimethylpropyl,
1,2—dimethylpropyl, l-methylpentyl, 2-methylpentyl,
3—methylpentyl, 4-methylpentyl, 1,l-dimethylbutyl,

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,



30 3540 OC1 I N~ NOH\ SOZCH3 CHg 45 ~ S MY zooo W claim 1.
process for preparing a 1l-substituted 5- and/or 5 3-hydroxypyrazol e 3)15 MAY <003

formulae | and I, respectively 10 15 20 25 HONI. I N NOHNRL RL I 11
i*n which Rl is Cl-C6-al kyl, Cz-C6-al kf:{nyl C2- C6- al kynyl, C3-C6-cycl oal kyl
or Cl1-CQ al kox wher e these roups be substltut ed by hal ogen,

Cl- C4- al ko%yet%‘fk'rwte@_ 1cel 'g'l 2-PERPERY Iyl kyl t hi ocar bonyl or by

a cyclic rElﬁgtk;x/b-twmvilﬁé-&qwnb’ﬂngmétW,hY\J\h%Ihﬁfdmipﬁi-Begmlae]oti ng c) an
al kyl vinyl ether of the formula VR2 ~ O~~V 30 35 40 45 in which Rz is

Ctlrf?fihglskgne%y%c%aeyﬁ'ﬂéém oW &B @%‘gquﬁew\ _%reag%gene'\' \élclélgr
~ vVZC
to g:ove Lalytinsh eps(’)?pe[r}.yé £ J%X?- F@lt ¥i;

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,



ClL VI 1 6 MY ~U-~ i8 d) converting this by elimnation of hydrogﬁ&
chloride into the corresponding 3-al koxyacryl oyl chloride of the for MAY 2003
VITI O5 2 Cl VIIl 10 and e) esterifying this with an al cohol of the
formula I X R3-OH 15 I X in which R3 is_(Cl1-C6-al kyl or C3-C6-cycloal kyl to

gi ve the correspondi ng alki 3- alkoxyé rylate of the formula 111, 20 and
reacting s&bhdospkiyornmetiy yaﬁ:lrcshlatr@f6F°1E91'@tﬁ16|1mu?hl¢1rqdléll'¥2r9mﬂtlz‘51A O ~
O- 11l wtR-&lhgdoadiyie @fchlrerdewhyil a2+dtB@eRbyNHz2 N ddde¥h$d,40 i n which

Rl is as def, anaﬂfahcz\b@taylatz,an,rth@&fﬁu&ﬁoettmygl ve- 5hfb’1d:’—@>!-)€wb@§@il%$1 of the
]|c|ormil5a I oL é f};’\ Zi é ﬁytlo 91 ¥6a:%HY BC’%YPi’lEc?xzo%lt%?lOfl t\t‘ﬁe‘;grn”“'t ﬁe
r ess

3 z QL&Y dp&ﬁ‘? ‘f”f%e%% gochfg ‘F?ﬁf@roﬁ’ A process as

reactlonl
clainmed in c[féP?ﬁfqPrqmépe?n2't‘1?é’1|u€§€P¥%W]1vs 25 3cdifleRranForYh  t he presence
of a base. 24chloprmoeyd , a8-dilanvpdoppl ¢l Zidmdichhbeomrapytlhe base used is an
al kal i net alphydsrdpda, alkedndpeopal| h3 etk rliydaexdsteogyn, tertiary am ne.
10 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



5. A process as clained in claim?2, wherein a solvent is initially charged
and ‘the al kyl 3-al koxyacrylate |1l and the hydrazine |V are sinultare®il yi03
netered into the solvent. 15 6. A process as clainmed in claimb5, wherein
the solvent used is water, an alcohol,_an ether or a mxture of these. 7. A
process as clainmed in claiml1, mhereiﬁsthe reaction in step b) is carried
out at fromxa®p&e$o 100C. 20 8. A process as clained in claim?7, wherein
the reaction is carried out in the presence of a base. 9. A process as
claimed i ngghapme 8 Wwherein the base used is an 25 alkali netal hydroxide,

al kal i ne e%r_%tepgﬁr%drﬁg}rlo&g&io% tertiary amne or a m xture of these. 10.
|

A process as cla In“claiml, wherein the reaction in step c) is carried
out at from-78C to 100C. 30 11. A process as claimed in claim1, wherein
the al kyl Wtnyp°®t H&0 9 (5-} aeedt)eaf vPhOF g5Es gEAeimyzpdugeghsriere Vi b or
tri phosgensoVYheiom &f mal gr (L atelg of étlyd Oziliyl tohdr lin 35013. oA frloeass as
gggi {TedSBg o@%@i 0 der el 0. % h?e RaChiRfutd) it eAbSRqientA@ Bt efr&iitatat f{pm
0 ' ) r | .cl a : r.ei.n erjpfication
n Step o) 6i°§%%ﬁ§%§;§§$-2®%n§mg’? o e oo
PRODUCI N& €thgis ©E_aYq F e§OPASNRRRANE PBYREAGTF P8 MRXYRG PSARE 5 1
6 MAY 2003 aTHEYT HvefiangsnFer attes788Ca Procedytion i% SyRFeAYeIEYubsti t ut ed
5and/ or 3- stdipBed pyfr drokgsnefandhaoppatenpex@tirandand the0sodvent-is~ tai. N
OH N R1 Rl riholed | by miwhiitbaflon.s vetuio-ddskciyliat Gn Gi- alebcehyd mbar
C2- C6- al | cyayks £8-L06e%§! 82! 41y brefusd -d#~alikeoxy, Where these groups nay
be substllft uted by hal ogen, CI1-C4-allcoxy, phenoxy, 20 . .
Cl- C6- al'Jcoxycar bonyl, Cl1-C6-al Jcylthiocarbonyl or by a cyclic ring system
havi ng 3- 1¥*FPR ed?ons, whi ch conprises reacting an al Jcyl
3-al | coxyaéryFabetsiyagalept hl@*ife O 25 RR3 ~ O~ O TII 30 in which Rz,
R3 i ndependently of one another are Cl-C6-al kyl or C3-C6-cycloallcyl with a
hydr azi ne abo' ghel frgrlnulod I36WAEyif ¥2n N Ht3fer 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



IVin which RL is as defined above 40 a) at a pH of 6-11 to give
5- hydroxypyrazoles of the fornmul'a T or 9.5 b) at a pl-1 of 11-14 tobNMY 2003
3- hydr oxypyrazol es of the formula IIe '
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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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1 {0, @10%\NKEoTie T aks.o@ 1 3Ry qreys ds@d0y/8-hydyeRy @skasas) (- 283 1a@#10%&' ()-% s
1 10999& ()-cnpqrs}~SH= {0 10@ 10@

10@10%& ﬁ,}a,;l Q@ ()-0, @thW@L ()-%{0, @10%& ()-% {0, QL0%E& () - %6"<S

H= ! {0!nD9 WA
\ & (§ 9! 10% % ’éyférs%%’h%?‘{‘%t B%w RX% wéé%kérqm M hoar & ()-1y "10%
& ()-!0- ﬁl%)v)ﬁté'ct’sYa;?FY#ib@/«g?“(fb JALNERCE BRKE *)YdFOChl%P(d% Cl }r2SH=
lcOy-"10% & ()-F,,10% & () - ,,SlO@ﬁ&f() 8ﬁt10@6&f()-'%10%BB&f()-'@&0@6
In a 2 1 round-bottomed flask, 85.5 g (0.55 mol) of ethyl
hydrazineacetate hydrochloride are initially charged in 770 ml of
methanol at 25°C. At 60-65°C, 63.8 g (0.55 mol) of methyl
10 3-methoxyacrylate are metered in over a period of 1.25 hours.
After the addition has ended, the mixture is refluxed for 2 hours
and subsequently adjusted to a pH of 5 using 30% strength
methanolic sodium methoxide solution. The reaction mixture is
subsequently analyzed by gas chromatography. The yield is 85% at
15 100% conversion.

Using the processes described above, the compounds below were
prepared in a similar manner.

20
Constitution Physical data; TH NMR data
// &\ m.p. 94°C.
25| N OH 1H NMR (d6-DMSO): 1.3 (1,3 H), 3.9 (g, 2
'Et H), 5.3 (d, 1 H), 7.3 (d, 1 H), 10.4 (brd., 1 H).
/! &\ b.p. (T mbar): 114°C.
N OH 1H NMR (d6-DMSQ0): 0.8 (t, 3H), 1.6 (m, 2
IP H), 3.7 (t, 2 H), 5.3 (d, 1 H), 7.0 (d, 1 H).
nrr

30 // &\ b.p. (0.5 mbar): 107-108°C.
N OH 1H NMR (d6-DMSQ): 0.9 (1, 3H), 1.2 (m, 2
| H),1.7(m,2H),3.8( 2H),52(d, 1H),7.0

nBu (d, 1T H), 9.1 (brd., 1 H).
// »\ b.p. (2 mbar). 135°C.
N OH 1H NMR (d6-DMSO0): 0.9 (d, 6 H), 2.1 (sept.,
351 ) 1H),3.5(d,2H),5.2(d, 1 H),7.0 (d, 1 H),
By 10.6 (brd., 1 H).
// &\ TH NMR (d6-DMSO0): 1.5 (s, 9 ), 5.3 (d, 1
N OH H), 7.0 (d, 1 H), 10.6 (brd., 1 H).
tBu
40 // »\ TH NMR (d6-DMS0): 5.1 (s, 2 B), 5.3 (s, 1
O H), 7.1-7.3 (m, 6 H), 11.1 (brd., 1 H).
Ph/I
// &\ TH NMR (d6-DMSO0): 4.7 (q, 2 H), 5.4 (d, 1
a5 OH H), 7.3 (d, 1 H9, 11.4 (brd., 1 H).

N
FC/J

3
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% #109&' ()\l\%@m))*w uS1! - #10%H&' () - ! OfH)10BHmM2(H): 8.9"(d.02K),(47 (1, 1 H), 5.3
(d, 1 H), 7.1 (d, 1 H), 11.0 (brd., 1 H).
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ocess acco 1ng o the 1nvent:Lon are useful precursors for
preparing, for example, crop protection agents, such as
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a) at a pH of 6-11 to give 5-hydroxypyrazoles of the formula
I
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or

b) at a pH of 11-14 to give 3-hydroxypyrazoles of the
formula II.
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8. A process as claimed in claim 7, wherein the reaction is
carried out in the presence of a base.

9. A process as claimed in claim 8, wherein the base used is an
25 alkali metal hydroxide, alkaline earth metal hydroxide, a
tertiary amine or a mixture of these.

10. A process as claimed in claim 1, wherein the reaction in step
c) is carried out at from -78°C to 100¢C.
30
11. A process as claimed in claim 1, wherein the alkyl vinyl
ether V is reacted with phosgene VIa, diphosgene VIb or
triphosgene VIc in a molar ratio of from 0.1:1 to 1:1.

35 12. A process as claimed in claim 1, wherein the reaction in step
d) is carried out at from 30°C to 80°C.

13. A process as claimed in claim 1, wherein the esterification

in step e) is carried out at from -20°C to 80°C.
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