WO 2004/ 066905 PCT/ EP2004/ 000932 Process for preparation of

2-al koxy-6-(trifluoromethyl)pyrimdin-4-ol. The subject of the present
application is a novel process for preparation of 2-al koxy-6-
(trifluoronethyl M) rimdin-4-ol. 5 US 5717096 of the sane alLopI i cant as of
t he present WAYWHG6EF t eaches a process for preparati oRCHEPOHOBE |
conpound. 2-al koxy-6-(trifluoronethyl)pyrimdin-4-ol is an inportant
conmpound used in the manufacture of acarizidal agents. Due to w despread

use  of acabkgheflasy pipHfioh 3t 1-AlkoxfblirfieRbmPhOFRHRERALL £ TRNUT aCt UTer of
raw materials are 10 Inportant tor” al'l owi ng for Vi de-spread application.

The process disclosed in US 096 devises reacting cyanam de with an al cohol

under aci di i Vi Hi 3 15 G QLSS [ L 60 h

v oot or i S8° SR Pk ndpPhelich i GRLLA BRORH KA FRUAI LRSS

al koxy- 6- ('t tiflieronethedyyimigipiaki di n- 4- ol under conditions of
base-catalysis. The last reaction step is carried out in the presence of

an acetoacetate in aequeous solution in the 15 presence of sodium
hydroxi de. TB&71 W04 lof the shraksappl cegpeasfaf de phédenttioveifiordteachss mpracesafty ant age, t he

process requires.carefyl, neutrali o) f.othe reacti.on.broth in between
reaction st BFRRHE 05%%]\%91“?‘?“?1&22@%(5‘5[?% ?05991%5335: t4c§’tl Bé&™cool ed down
at | east tfimpahtespb@idpssdin theandifaotird of abaitidabddenaiDwito wilespredadyse scal e,
t he neutral itzat I.Qn reaction further gt%esents a probl em qof heat transfer.
Accor di ngl y°t 35pdnsdh SRy LB, sTatien Propssesdprgenfahuren af rayw matspald s uni ng and
may negabi vehporahtttecdlowing! for willeSpriddaipglidtiod. 'The pfoeeR AfkcoRd in0K 096Nt i rel y
satisfactory and difficult to cont rofp. The obj ect of the present invention
was to devi &ISSHEsRSEE GWM@IWQ@W@#@%@P%&M% es. This object

was sol ved &Mre@po%ﬁﬁ%ﬁc%xﬁ_ﬁﬁ%a%?&%ﬁl&i&e%ﬁ&ﬁgﬁﬁﬁffurﬁie@édﬁ\rérted tdthRHRCES S
according to the g;jesent i nvention for the preparation of a 2-al koxy- 6-

(tri f | uor onglkexpro-Hriinerpmpthelpyrigidint-of spder pepdjtions of base-catalysis. The last

reaction step is carried out in the presence of an acetoacetate in aequeous sohution in the

15  presence of sodium hydroxide. The total yields range from 52% to 69 %.

As a disadvantage, the process requires careful neutralization of the reaction broth in
between reaction steps one and two. First the reaction mix needs to be cooled down at least
to ambient temperature prior to neutralization. At larger scale, the neutralization reaction

20  further presents a problem of heat transfer. Accordingly, proceeding from step 1 to step 2
is very time consuming and may negatively affect yield. The yield of the process was not
entirely satisfactory and difficult to control.

The object of the present invention was to devise another process that lacks said

25  disadvantages. This object was solved by a process according to independent claim 1.

A process according to the present invention for the preparation of a 2-alkoxy-6-

(trifluoromethyl)pyrimidine-4-ol of formula I:
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30 CONFI RMATI ON COPY WD 2004/ 066905 PCTI EP2004/000932 2 FF F OH NYNQ
R wherein Ris a Cl-C6-al kyl group, conprising, in a first step, reacting

a cyanogen- hal i de
Cl -CN and cyanogen-bromde Br 5 CN, with a d-C8 al cohol

respective CYOERY4t%%Bhol ate in the presence of a base POVETHW/P¢raz
correspondi ng symetric imdocarbonic agid di-al kylester of fornula I1:

010 Il RRto, and in a second step further reacting said imdocarbonic
acid di-akylester with trifluorog nethyl-acetoacetic acid ethyl ester or
any other C'-C6 al kyl ester ther¢of to conmpound | in the presence of
amoni a. Suitable trifl uoronet acetQacety c acid C1-Co6 al kyl ester are
e.g. nethyl, ethyl, propyl, isopropyl,{n-butyl, isobutyl, sek.-butyl,
tert-butyl, pentyl, heptyl, hexyl eqNersN Preferably, 15 said esters are
met hyl , ethyl, n-propyl, isopropyl, i$sobutyl or butyl. Preferably, the

sel ected fromthe group consisting of cyanogen-chloride
R- OH and/or an

NH

cyanogenhal ide is added to the reacti@n m xture at a tenperature of bel ow

20C.
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wherein R is a C1-Cé6-alkyl group, comprising, in a first step, reacting a cyanogen-halide
selected from the group copsisting of cyanogen-chloride CI-CN and cyanogen-bromide Br-
CN, with a C1-C8 alcohol R-OH and/or an respective C1-C8 alcoholate in the presence of
a base to give the corresponding symmetric imidocarbonic acid di-alkylester of formula II:

/IL\ILH
00
R R

, and in a second step further reacting said imidocarbonic acid di-akylester with trifluoro-
methyl-acetoacetic acid ethyl ester or any other C-Cg alkyl ester thereof to compound I in
the presence of ammonia.

Suitable trifluoromethyl-acetoacetic acid C;-Cs alkyl ester are e.g. methyl, ethyl, propyl,
isopropyl, n-butyl, isobutyl, sek.-butyl, tert-butyl, pentyl,beptyl, hexyl esters. Preferably,
said esters are methyl, ethyl, n-propyl, isopropyl, isobutyl or butyl.

Preferably, the cyanogenhalide is added to the reaction mixture at a temperature of below
20°C.

Preferably the product of formula II is obtained only by removing salt precipitates from the
reaction broth of the first step, preferably removing the salt precipitates at a temperature <
10°C. The resulting crude product is sufficiently pure to allow for optimal yields in the
second reaction step. Removal is e.g. quickly and efficiently attained by filiration,
streamlining the entire process. This embodiment may be more preferably combined with
operating the entire reaction as a one pot reaction, that is using the alcoholic solution .

comprising the product of formula IT from which solution the solid salt was removed




20 Preferably the product of forrmula Il is obtained only by renoving salt
precipitates fromthe reaction broth of the first step, preferably
renoving the salt precipitates at a tenperature < 10 C. The resulting
crude product is sufficiently pure to allow for optimal yields in the
second reactVBRMAEHYS Renpval is e.g. quickly and effi cPEHEFRMA9ER ned by
filtration, streamining the entire pracess. This enbodi rent nay be nore
preferably conmbined with 25 operating the entire reaction as a one pot

reaction, t i | I Ly | | B roduct of
orml o feiphihy Boddieading QP el bro@le oSG £ 1O BROTHEC 2
PCT/ EP2004/ 6609 Both agredgontand|solvew fort thefissticantidn stepct i on step yi el ding the

product of fornmula |I. The al cohol may serve both as reagent and sol vent
for the first reaction step. 5 Another possible work-up nethod can be to

add water to the reaction sunp, allowing of separation of aequeous and
non- aequeous ases Jfor traditional rking-up. .It is also ossible to use
The roact orsBIBT bR aet-BF triRf fin o A4 e ol i dPRERA or t he
next reacti gepasdtiop of dyedousiddaiogiatqueoipheses fe taditiofiad aoikigius Gdysisee i S

anot her preferred enbodi nent of .the present inyention. 10 Preferably the
second reactPPwP?%’PélagR% re@%%-tbéﬁﬂsﬁfct_ fifhoyt 28 ﬁ{seﬁsr %fﬁ%ﬂpvdfpefﬁf Geof ©
anmoni a. Pr etgrekliyn dtde SSAGRAGHERAaEd RB-psi Bk tibS segBénck RmBthbr frifeddl aproti c,
pol ar solvent., Such saolvent 15 such as the al cohol enployed for the first

reaction st &fbodment odthePEst ineRi%r e of such solvent along with the

al cohol @f the first reaction step, ensures solubility of reagents whil st
preventing base-catal yzed hydrol ytic side reacti ons. Sonme anopunt of water
can be i nt Pederady thsypoaopdreaptippsicn is qarsisdmativiizi Ho pmel eanivelants ofequeous

sol ution. MypgoRizef erably, the second reaction is carried out as a one pot
reaction as described above and further -

Preferably the second reaction step is carried out in an aprotic, polar solvent. Such solvent
15  such as the alcohol employed for the first reaction step, or a suitable mixture of such
solvent along with the alcohol of the first reaction step, ensures solubility of reagents
whilst preventing base-catalyzed hydrolytic side reactions. Some amount of water can be
introduced by the ammonia if expediently provided in aequeous solution. More preferably,
the second reaction is carried out as a one pot reaction as described above and further
20 employing the alcohol reagent of the first step as a solvent. Most preferably, the second

reaction is carried out in isopropyl alcohol.

Preferably, the second reaction step is carried out at a temperature of from 50 to 100 °C,
preferably of from 60 to 90°C. It goes without saying that the choice of the alcohol reagent
25  which is expediently providing the solvent for the reaction may have a boiling point within
those preferred temperature ranges and may therefore limit the maximally applicable
temperature, requiring refluxing the solvent during reaction. More preferably, the second
reaction step is carried out at two timely ordered temperature intervals, the first interval
baving a temperature below 65 °C in the preferred range and the second one having a

30  iemperature above 70 °C in the preferred range.

Preferably, the product compound of formula I is purified from the reaction sump by first

removing the solvent and secondly crystallizing the compound of formula I from acqueous




20 enpl oying the al cohol reagent of the first step as a solvent. Mst
preferably, the second reaction is carried out in isopropyl alcohol.
Preferably, the second reaction step is carried out at a tenperature of
from50 to 100 C, referably of from60 to 90C. It goes w thout saying
that the cde%ém%@“ﬁﬁe al cohol reagent 25 which is expBEIERI%PN9BBvi di ng
the solvent for the reaction may have a goiling point wthin those
preferred tenperature ranges and nmay therefore limt the maximlly
applicabl e f [ | 5 s action.
Mor e prefer§%$§§£$ﬂ%y§%g%%)’Hkégggﬁgﬁ%gggﬁgggg22?%@%%§%%?8g%ﬁ@g5&'inely
order ed t enfaydallization fromrwesdr gftertrerpoing the alcoliobwhinh is tudtvsoingnbantleesgentat ur e

bel ow 65 C iagg%p&%.e £ %ﬁgﬁ%@%}?§¥§$€B‘§H§%§§“§%%S%§Sr&a%%&g? ﬁ:@ﬁfg%},uct

tenperature ve
conpound of Fughenuvaer is pptiopal mithiregsdrd to emvitonmentelaohéeons. Bxpedichyy, Bbsws 10 r enovi ng

t he sol vent _.and.,secondl v .cryst.allizi.n he c ound of fo lLa, 1 from
aequeous%mufﬁé%dg@gﬁé%g@#g@mpdﬂg@% fire 4 I%F’i%’ﬁfw%f colelt erably, the
pH is controlled at pH 5-7 during the crystallization step.
Crystallization fromwater after, renoying the al cohol which_is, both solvent
and reagent&“ﬁqﬂﬁgr%]@mhﬁ?{’%f#‘]ﬁrﬁe B %gﬂ’/‘gﬁ’%‘r‘ngf’?‘%ﬂ? ab%sd’éiﬂ@?dsﬁ?iﬂmety >98%
as det er mi neghclioh JublpGl.extriviioh Wah metHcPElohdkemd bilysailizink 3 preisd @ndpBund
environnment gl concerns. Expediently, about 10 5 tinmes the volune of the
reaction sufi9miAe ORgREF PUASE added after renoval of al cohol. In another
preferre@ enbodi nent, the product conpound of fornmula | is purified from
the reaction sur‘rg by extraction wth nmethylcycl ohexene, crystallizing the
product conpgmiéronelaippsed csugh gegholet salfcar be arpplpyedadm quantitativg amounsingbed, such
al cohol at s : | ' | ' esence of a
Plebere@Br PRIERP M Svi s&:ﬂ%‘ &%%1’@3]:{8}’, Z’Igﬁﬁger 2 ?L sécﬁn&a?for Bty ©

suitable inert solvent such as an alcor y a secondary “or
tertiary alcohol, or it can be employed in substoechiometric or catalytic amounts in the presence of

4

an alcohol as defined which alcohol is reacting with the cyanogenhalide and is solvent, too.
15
Preferably, the alcohol or alcoholat according to the present invention is an C1-C8 alkyl
aIcohql, preferably a C3-C5 alkyl alcohol. This is to be understood as to amount to the fact
that the reaction is carried out free from any addition of an alcoholat reagent, including
excluding addition of substoechiometric amounts of such alcoholat salt. The alcohol is a
20  monovalent alcohol. The alkyl moiety R of such monovalent alcohols ROH may be
branched or linear. Examples of such C1-C8 alcoho!l are methanol, ethanol, propanol,
butanol, isobutanol, isopropanol, tert-butanol, hexanol, heptanol, octanol and the like, their
constitutive isomers and mixtures thereof. More preferably, the alcohol is propanol,

isopropanol, isobutanol or n-butanol. Most preferably, it is isopropanol.

25
“Solid’ according to the present invention may be understood as powder, granules, peliets
or the like. Suitable hydroxides can be any metal hydroxide, preferably, it is an alkaline
earth or alkali metal hydroxide, most preferably it is sodium-, lithium- or potassium-
hydroxide.

30

Another object of the present invention is a process for the preparation of imidocarbonic
acid di-alkylesters of the formula I11,




al cohol, or it can be enployed in substoechionetric or catalytic amounts in
the presence of an alcohol as defined which alcohol is reacting with the
cyanogenhal i de and is solvent, too. 15 Preferably, the al cohol or

al cohol at according to the present invention is an Cl1-C8 al kyl al cohol,
pref erably é”%%wﬁggngyl al cohol. This is to be underst%%HE%ékﬂqgméhDunt to
the fact that the reaction is carried gut free fromany addition of an

al cohol at reagent, including excluding addition of substoechionetric
amounts of such al coholat salt. The al cohol is a 20 nonoval ent al cohol. The
al kyl moi ety R of such nonoval ent al cohols ROH nmay be branched or |inear.

Exanpl es of such CI-C8 al cohol are nethanol, ethanol, propanol, butanol,
i sobut anol , isopropanol, tert-butanoly,yhexanol, heptanol, octanol and the
like, their constitutive isoners andj m xtures thereof. Mrre preferably,

t he al cohol is propanol, isopropan®l G sobutanol or n-butanol. Mst
preferably, it is isopropanol. 25 ° Iﬁé' according to the present

i nvention m&f be understood as powder, granules, pellets or the like.
Sui t abl e hydroxi des can be any netal hydroxide, preferably, it is an
al kaline earth or alkali nmetal hydroxide, nost preferably it is sodium,

i thi um Sor WesreinBiJR# ishikah prefesebly sumeioeatis esteifies dmidgparbores gsiddent
i al kyl ot SEIBRREEES LA ER R B S50 e ShODEnERBE D B2 5
|11 Rl R2 5 rsAbgngxiyandgen citoridesClIENkyikh at fnasifone sdsbydagyentertiody C3+-Cyaledobr i f i ed
| m docar bon Iﬁ)ﬁh&eﬂ'ﬁ is R1 or R2 and wherein the alcohol encompasses in suspension a solid

hydroxide.

10 A similar base-catalyzed reaction for preparation of imidates has been described ( with

nitroalkyl substituted cyanide: Schaefer et al., 1961,J. Org. Chem. 26:412; with cyanogen

bromide: Lopyrev et al., 1989, Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya

10:2363, ISSN: 0002-3353); in the absence of an alcoholat, the synthesis described did not

work for secondary or tertiary alkylalcohols whereas primary alcohols were found to be

15  sufficient reactive in the absence of an alkoxide or alcoholat, Surprisingly, the use of
cyanogen chloride in combination with solid, suspended hydroxide according to the
present invention allowed of such reaction. Alcoholat salts are more expensive reagents
and much less convenient to handle in particular at industrial scale operations due to their
hygroscopic nature,

20 . |
The above described preferred embodiments of the invention apply likewise to this other
object of the invention where pertaining to the reaction of such cyanogenhalide. In
particular, it is preferred that the alcohol is a C3-C5 alcohol, more preferably is isopropyl-
alcohol. Further it is preferred that the reaction is carried out free from any addition of an

25  alcoholat reagent as has been set forth above in more detail already.
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al kyl esters of the fornmula Il wherein R and R2 are the sane, conprising
the step of reacting cyanogen chloride I CNwith at | east one secondary or
tertiary C3-C5 al cohol ROH wherein Ris Rl or R2 and wherein the al cohol
enconpasses \;V su/s&enssi on a solid hydroxide. 10 A sim]|ar base-catal yzed
reaction for ﬁf%ﬂ 2t°3%% on of inidates has been descri bed? PR ¢ oal ky!
substituted cyani de: Schaefer et al., 131,J. Org. Chem 26:412; with
cyanogen brom de: Lopyrev et al., 1989, |zvestiya Akadem i Nauk SSSR,
Seriya Khim cheskaya 10:2363, |1SSN. 0002-3353); in the absence of an

al cohol at, the synthesis described did not work for secondary or tertiary
al kyl al coholExamtpdsseas primary al cohols were found to be 15 sufficient
reactive in the absence of an al koxi de or al coholat. Surprisingly, the use
of cyanogen chloride in 'conbination with solid, suspended hydroxide

accor di ng t dPotdilde epbakimertts fonsyatitesio nf Zisbropakyef-(tsihehomeaiad pydmidid\-obEd| at
salts are nore ex ive reagent and nmuch .l ess convenient to handle in
particul ar £€°°F‘Pe+ag5§’3ﬁ?%ﬁ?°”§ﬁe§3£’n8§bwﬁi r@ve&]%ﬁ}egx?nﬂél‘asr hygr oscopi ¢ nat ur e.
20 The above described preferred enbodi nents of the invention apply

| i kew se to this other obj eﬁ; of f%he i nvention where pertaining to the
reaction of such cyanogenhal dw ~partiquloar, it is preferred that the
al cohol is a €3-CFHGN cghofr jnorde @referaq\jx is isopropyl- al cohol. Further
it is prefer dch‘a—f’t,aeo al&'t'T‘Fn_TT‘Garrl_ 3 out free fromany addition of

an 25 al cohol at reagent as has B¥en set Pth above in nore detail already.

30 WO 2004/ 068905 PCT/ EP28)04/ 000932 6 @npl es Possi bl e embodi ments for
synt hesi s of 2Z2-isopropoxy-6-(trifluoromethyl)pyrimdin-4-ol (4)

Example 1
Synthesis of imidocarbonic acid diisoprdpylester 2)
10 2 mol (123 g} of gaseous cyanogenchloride are injected in a suspension of isopropyl
alcobol (720 g/ 12 mol) and solid NaOH pellets (88.3 g/2.21 mol) at 12-17°Cfor 2.5h
- under stirring. Thereafter the reaction is kept at 20 °C for further 3 hours. The mixture is
then filtered in the cold at 5 °C to remove salt precipitate. The filtrate yields compound 2
in 86% yield but rather impure (23.3 % by weight as determined by GC). Further
15  distifiation at 63 °C and 33 mbar resulis in pure compound 2 (98 % by weight, with GC; cp.
-Matacz et al., 1988, Bulletin Polish Acad. Sci. Chemistry, 36:139 ff; identity of product
peak further checked with GC/MS, yielding mass peak m/z 62 for [CHNO;]" ) at 74%
yield (218.9 g). The crude filtrate is however sufficient for use as the educt in the next
reaction step (s. example 3).
20  Pure product 2: "H-NMR(CCI4): 5.97 ppm (s,1H), 4.84 ppm(sept, 1H), 4.55 ppm (sept,
1H), 1.20 ppm (d,6H), 1.17 ppm (d, 6H)

25
Example 2
- Synthesis of 2-isopropoxy-6-(trifluoromethyl)pyrimidin-4-ol (4)
14.87 g (1 eq./0.1 mol) of 98.5% pure compound 2 are mixed with 2.35 mol NH3 (25% in




5 according to the bel ow reaction schene | are given in the exanpl es.
CF3"0", CF3 | OH CACN)-OH "J'0A0~ OO0 NNNH3 0 (1) (2) (4) Example 1
Synt hesi s of i m docarbonic acid diisopropylester (2) 10 2 nol (123 g) of

gaseous cyanggenchl oride are injected in a suspension of isopropyl alcohol
(720 g/ 12 ﬁgﬁgf&é’ﬂ?ﬁs’?ol id NaOH pel l ets (88.3 g/2.21 nol FCBF%‘Q‘-"’%”C for 2.5
h under stirring. Thereafter the reaction is kept at 20 C for further 3
hours. The mixture is then filtered in the cold at 5 C to renove salt

pr eci pi t at e ywafddeanfiizl b (r%eu.@ ey ehgépbrey;ﬁg%ewwa&o%% Eb%?%%&.%ﬁg%;{i.zfea}oh?r | mpur e

(23.3 % by wei ght as deternined by’ Furt [ ISt lon"at 63 C and
33 nbar resmobofitiflysrretsdacploagetic acid eBylostinaramsdpytisely addedith@ero apdthe Mat acz et

al ., 1988, 6l ibehd : ey ' ' off . jdentity of
o oduct - pedle i e S8R i o) RN s 200 SR Ll PO O,
[ CHANCR] 4) ataleflaoactir sk, Tiei®ppy) alcoliblas then thegdly tetoaedbyi distilatianasrto
sufficient for. - | he nex reacti,on .step. (S. exanple 3).
20 Pure pr o&g%’t“@:&l%flfﬂ%%ﬁ’@ B0 WO %‘?‘Hﬁ%‘%‘ 4 iich %‘gﬁ%‘i"épt '111), 4.55
p ]P m2( sept, tridfored B?bp?rHSCd Bi370) 1) ti}heiﬁ’s Tybien de_( af,dzﬁil{]zkd ﬁz‘fte&zaggﬁ)eTRe Synt ?gs ils
(0] -1 SOPropoxy-Q-(Lrl. orone PDV.[ 1.M. Al Q- 4- 0l , . i e .
ol ) of 03, BN AdnsiipstrR s allalveer e pripicisys i osin s
2004/ 066905aXCT &fdAPAdd0NaS3@cuol The resulting product is 98% pure as determined with

HPLC . The analytical yield is 65%. Further 20% of product 4 at 88% purity may be

10 obtained by slow crystallization from the residual filirate in the cold and can be further

recrystallized to give a 14% final yield (>98% by HPLC).

Product 4:

IH—NMR(CC14): 12.83 ppm (s, 1H), 6.43 ppm (s, 1H), 5.25 ppm (sept, 111), 1.34 ppm (d,

6H).

L,

15

Example 3
Synthesis of 2-isopropoxy-6-(trifinoromethyl)pyrimidin-4-o1 (4)
in a one-pot-synthesis approach
20
The synthesis is essentially carried out as described in examples 142, except that 124 g
(0.21 moV/1 eq.) of the the crude, filtered product solution from example 1 (24% by
weight) is employed as product 2 starting material for the reaction. Further, the reaction is
carried out first at 2 h/60 °C and then 6 h/80 °C. >98% pure product 4 is obtained at 65%
25  yield. The overall yield including the reaction step of example 1 is 59%.

Example 4
Synthesis of 2-isopropoxy-6-(triffluoromethyl)pyrimidin-4-ol (4)
The synthesis is essentially carried out as described in example 3, except that 1.2 eq of
30 trifluoromethylacetoacetic acid methylester were used. >97.7% pure product 4 is obtained
at 67% yield.

Example 5




water) and 71.2 g (1.2 eq) of isopropyl alcohol at roomtenperature. 20.92
g (1.2 eq/0. 11 nol) of trifluoronethyl acetoacetic acid ethylester are
stepwi sely added thereto and the resulting mxture is stirred for 6.5 hat
60 C and for_further 2.5 h at 78 Cin an air-tight sealed reaction flask.
The i sopr opyWVOA%EHEY is then Iargely renoved by distil PAVERR*4YYSY 5
obtain a yellow sh, clear oil (about 80% content of conpound 4) which oi
is then transferred at about 45 Cinto 10 tines its volunme of deionized

wat er (200 ; . A i i pi tat antitatively. The
( rﬁyhthefsﬁlbefz mé bky é(irﬁimm.ﬁ%tﬁ}%yp%ﬁﬁinm dla @ quantitatively

precipitate I's filtered off 1 n'the co C and i's dried under vacuo.

The resul ti neeprBengists ¢ssentighy esinied oytasdiesceibed ineyample A, exept that 1.7pgofnal yt i cal
yield is 65%; 0 0 Ho -ained by
21 ow cryst al T padphdfiecsi e Bl by e E o7 o plB i 4 SRS
further reoty¥oaleld bednlyafigr addittondl 4 drystdilisatien of the@846 frgduePi@R. Pr oduct
4. IH_MW?cIﬂﬁ%ﬁﬁ&ﬁ'83 ppm (s, IM 6.43 ppm (s, 1H), 5.25 ppm (sept, 1M
1.34 ppm7(d,- .15 Exanpl e 3 Synthesis of

2-1 sopropoxy-6-(trifluoronethyl)pyrimdin-4-ol (4) 1in a one-pot-synthesis
approach 20 The synthesis is essentially carried out as described in
exanpl es 1+2, except that 124 g (0.21 nol/l eq.) of the the crude,
filtered product solution fromexanple 1 (24% by weight) is enployed as
product 2 starting material for the reaction. Further, the reaction is
carried out first at 2 h/60 C and then 6 h/80 C. >98% pure product 4 is
obt ai ned at 65% 25 yield. The overall yield including the reaction step of
exanple 1 is 59% Exanple 4




Synt hesi s of 2-isopropoxy-6-(trifluoronethyl)pyrimdin-4-ol (4) The
synthesis is essentially carried out as described in exanple 3, except that
1.2 eq of 30 trifluoronethylacetoacetic acid nethyl ester were used. >97. 7%
pure product 4 is obtained at 67%yield. Exanple 5 WO 2004/ 066905

PCT/ EP2004/ (¥93%5/0668055y nt hesi s of - PCT/EP2004/000932
2-isopropoxy-6-(trif|uoronethyl)pyriniain-4-ol (4) The synthesis is
essentially carried out as descAMENDED €xaimke 3, except that 1.2 eq of
trifluoronethyl agetdadeyile [aeindtidraDRieRAYIESIGv-WBES5ed.1179). % pure

product 4 is obtai ned original3@¥my 184 depldeed bysthended di8msaddi ti onal sl ow
crystallisation of the crude product from5 isopropanol. WO 2004/ 066905

PCT/ EP2004/ 000932 1 AMENDED CLAI MstlameagieNgd by the International Bureau
on 23 Novenber 2004 (23.11.04); original clains 1-14 replaced by anended
clainms 1-17) + STATEMENT 1. A process for preparing a_

2- al koxy- 6- ( tlr i4 PIRSFS ARFtPRRPRSIRS 4 7-ARka s (tallyoromethylnyiiding-4-ol of fprmyla o4 Nt N
O I R '

-
be
R

wherein R is C1-C8 alkyl, comprising the steps of first reacting a cyanogen-halide
selected from the group consisting of cyanogen-chioride CI-CN and cyanogen-
bromide Br-CN, with a C1-C8 alcohol R-OH and/or an C1-C8 alcoholate in the

presence of a base to give the corresponding symmetric imidocarbonic acid di-

alkylester of formula II:
JNLH
070
10 R R

and in a second step, further reacting said imidocarbonic acid di-akylester with
trifluoromethyl-acetoacetic acid ethyl ester to compound I in the presence of ammonia

to yield the compound of formula L.

2. Process according to claim 1, characterized in that the process according to claim 1 is

carried out as a one pot reaction.

3. Process according to claim I or 2, characterized in that the cyanogenhalide is added to

the reaction mixture at < 20°C.
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wherein Ris O-C8 alkyl, conprising the steps of first reacting a
cyanogen- halide selected fromthe group consisting of cyanogen-chloride
G -CN and cyanogen- bromide Br-CN, with a C-C8 al cohol R-OH and/or an

G -C8 alcoholate in the presence of a base to give the corresponding
symretric i nVHEUAOHE ¢ acid di- alkylester of fornula PET/REIOOGRYS2 || R R
and in a second step, further reacti ngzsal d i m docarbonic acid di-akylester

with triflduor oRetésybecastigtaont d)fdheamrb@d‘mgIa;aimesmaeattdri@edjnmmathddubtmft he
f
g(rzggregfﬁgot oa%mrhu i ﬁgtalgc(?erw z’éﬁ’ rrgmgﬁ%‘ Prf’%%l%beggregl ée reé%‘{S’P&i'Fﬁg f Becl ai m

1 is carried ofitst ﬁqn,gretﬁamalpmtnowmgmels@llnpre&pml?emempamﬁmafdllﬂl@:t0 claim1 or
2, characterized in that the cyanogenhalide is added to the reaction
m xture at < 20C. AVENDED SHEET ( ARTI CLE 19) WD 2004/ 066905

PCT/ EP2004/50009Bces? aefhordh'irgaﬁ eﬁéofaEeCIﬁédiﬂiﬁg clating) Bi@ardeferikdicin Haehe dedagd Cl ai ns,
characterized in that formul.a Il is obtained only by

renmovi ng salt prreé‘gioﬂlsiegfs aéﬂ’ﬁ‘flﬂb 23S PHHVATIR 9 2BMPRe  first step,

preferably renmoving the salt precipitates at a tenperature < 10 C. 5.
Process according to one of theqforecedl ng clains, chargcterized in that the

second redcti OW%EF’ES%EFCP’?“L%&? PreRf ths Rreqrpling clpimes. chagasferized i that kG e€oBd  ammoni a.

6. Process - accoregitidf step istaRie@butii an Air6Ge gblakkoledd M5, characterized in that
the second reaction step is carried out in an aprotic, polar solvent.

7. Process according to one of the preceding claims, characterized in that the second
reaction step is carried out at a temperature of from 50 to 100 °C, preferably of from
60 to 90°C.

8. Process according to one of the preceding claims, characterized in that the product
compound of formula I is purified from the reaction sump by first removing the
solvent and secondly crystallizing the compound of formula I from aequeous solution,

preferably at an pH of from 5 to7.

9. Process-according to one of the preceding claims, characterized in that an C1-C8

alcohol, preferably a C3-C5 alcohol, is used.
10.  Process according to claim 9, characterized in that the alcohol is isopropyl-alcohol.
11.  Process for the preparation of imidocarbonic acid di-alkylesters of the formula III,

wherein R1,R2 are C1-C8 alkyl groups,

/IEILH
070
I R1 R2

preferably of symmetrically esterified imidocarbonic acid di-alkylesters of the formula
IIT wherein R1 =R2, comprising the step of reacting cyanogen chloride CICN with at
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7. Process according to one of the preceding clains, characterized in that
the second reaction step is carried out at a tenperature of from50 to 100
C, preferably of from 60 to 90C. 8. Process according to one of the
precedi ng clains, characterized in that the product CO@ound of formula l
is purifiedYPOMHE reaction sunp by first removing t hE“"EGFNPand
secondly crystallizing the conpound of "fornula | from aequeous sol ution,
preferably at alﬁaSbPFe(ﬁ(:,l"Cﬁéml@l Hywhayein Rrig B esRAandovlfirsigtheglecok® of t he
precedi ng cl ai q i i Cl-C8 alcohol, preferably a

C3- G5 al cohol %?lﬁué%%?%&%%ﬁ%gg%gg@dg@ggr Ing to claim9, characterized in
that the al cohol is isopropyl-alcohol. 11. Process for the preparation of
i m docar bonric ' i - I . I}l . ' R2 are

O o al Kyl gr argles i S Pt B Sharbcizp i hoshbnor B Eoon.
esterified i m dooapbdernldy scsaprapyl-alcdypl.est ers of the formula 111 wherein Rl
= R2, conprising the step of reacting cyanogen chloride O CNwth at
AVENDED SHEET (ARTI CLE 19) WO 2004/ 066905 PCT/ EP2004/ 000932 3 | east one

Cl -C8 al cohdl RBbkashareidmgh clginK 1, oharddermadinwlee theireactidreis airdiedalt free

enconpasses in suspensi.on a.soli droxjde. 12. Process according to claim
11, characterize ?'P?'a(dﬁgiontoﬁ@%{fo%ﬁ&eagegta C3-C5 al cohol, nore preferably

is isopropyl-alcohol. 13. Process according to claim 11, characterized in

h he r ion i rri r
that the eaqh_l gprolcgss%j} prép?tgngoaltJ 5-afko:?y%-(triﬂuoromethyl)pyrimidine—4—ol of formula I:

=
e
R

wherein R is C1-C8 alkyl, comprising the steps of first reacting a cyanogen-halide
selected from the group consisting of cyanogen-chloride CI-CN and cyanogen-
bromide Br-CN, with a C1-C8 aicohol R-OH and/or an C1-C8 alcoholate in the

presence of a base to give the corresponding symmetric imidocarbonic acid di-

alkylester of formula IL:
)r]l\H
0™
I R R

and in a second step, further reacting said imidocarbonic acid di-alkylester with a
trifluoromethyl-acetoacetic acid alkyl ester, wherein the alkyl is C1-C6 alkyl, to

compound I in the presence of ammonia to yield the compound of formula L.

15.  Process for the preparation of imidocarbonic acid di-alkylesters of the formula I1,
wherein R is C1-C8 alkyl,
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fromany addition of an al cohol at reagent. 14. A process for preparing a
2-al koxy-6-(trifluoronethyl)pyrimdine-4-ol of formulal: FF FI1 f OH
NEN O R wherein Ris O-C8 alkyl, conprising the steps of first reacting
a cyanogen-halide selected fromthe group consisting of cyanogen-chloride
a -CN and cyAReY&R*Br oni de Br-CN, with a O-C8 al cohol "R/ ﬁﬂ¢%& an

Cl -C8 alcoholate in the presence of a base to give the correspondi ng
symmetric imdocarbonic acid di- alkylester of formula Il: NH OA0 HRR
and in a second step, further reacting said i mdocarbonic acid

di -al kyl ester with a trifIuoroneth*héacetoacetic acid al kyl ester, wherein
the alkyl is d-C6 alkyl, to conpo | in the presence of ammonia to

yield the conmpound of formula I. ~~process for the preparation of
i m docar boni c acid di-al kyl esters éﬁD ihe formula Il, wherein Ris Cl1-C8
al kyl , AMENDED BHEET ( ARTI CLE 19) 04/ 066905 PCT/ EP2004/ 000932 4 NH

comprising the step of reacting cyanogen chloride CICN with a C1-C8 alcohol ROH

and wherein the alcohol encompasses in suspension a solid hydroxide.

16.  Process according to claim 11, characterized in that the alcchol is a C3-C5 alcohol,

more preferably is isopropyl-alcohol,

17. Process according to claim 11, characterized in that the reaction is carried out free

from any addition of an alcoholat reagent.
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Ox0 Il R R conprising the step of reacting cyanogen chloride CICNwith a
Cl-C8 al cohol ROH and wherein the al cohol enconpasses in suspension a
solid hydroxide. 16. Process according to claim1l, characterized in that
the alcohol is a C3-C5 al cohol, nore preferably is isopropyl-alcohol. 17.
Process acco\”ﬁ@?ﬂj’“f‘é’%l aim 11, characterized in that th CHERRPYYP32 s
carried out free from any addl tion of “an al cohol at reagent. ANMENDED SHEET
(ARTI CLE 19) WD 2004/ 066905 PCTI EP2004/ 000932 5 Statenent under A 19.1 +
R 46.4 PCT/ International Application International Application

PCT/ EP2004/ 0009@rvient nHeni AT83.1 +&nd6.4 BCT/gnternption® Applzstionomerbatienaidef | ned as
Cl1- C8 t hr oughofpplicatien ECHERP00480R438W edgi ng i nt er dependency of features. In
new cl ai m 15, essenti ally claim1l is rei terated with the difference that

i nst ead of thec nd of foroyla |1 ovvln trical
substitutents howeda“ W%%E%Bg CEJ' %W% c3‘5?’1""forrrula |l
as_conpr i sed 'Eii% o WG DG ohddlthat o Fof IneLighpdch g AVENDED

SHEET (ARTI CL etrical substitutents R1, R2, the symmetrically substituted compound of formula
it as comprised in and searched for claims 1 and 14, is employed.
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