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WO 2004/ 066905 PCT/ EP2004/ 000932 Process for
preparati on of
wa-2ed4es0ps 6- (tri fl uoromet hyl ) pyri m di n-4-o0l. TRET/EP2004/000932
subj ect of the present application is a novel process
for preparation of 2-al koxy-6-
(trifluoronethyl)pyrimdin-4-ol. 5 US 5717096 of the
Pragenefoxmseparation of 2utkenyco-piriflnoromethydpyriidincdwvhes a
process for preparation of the title conpound.
2-al koxy-6-(trifluoromethyl)pyrimdin-4-ol is an
The sgedt agtheqm’qaﬂwquhuam is o nbz:ﬁ pmss; fae pwpera?fm of 2-alkoxy-6-
cari zi agents. Due to wi despread use o
““ﬁ&@@ﬂ?ﬁ&g?ypﬁn@ﬁﬁﬁ?btlon efficient processes for
manuf acturer of raw materials are 10 I mportant for
allowing for w de-spread application. The process
USdid @09 eftthe ﬂarhlsa@ﬂ'ﬁantde vof tegpreseatinvergionyteathes dprosessfor

an al cohol under acidic. con s to |eld a
prepiett Bbia it Bmediyt 2ouRaa a4 oL s an
1m1§&9aﬁlt EMhpAIRI vRONMERE BlnkRctuRCoftR38riAdal agents. Due to widespread use
koxy-6-(trifluoromethyl)pyrimdin-4-06l under

of @@nzudt-:s mnﬁatldmasffwmt pﬂoy@asg foT manhasturerrof aaw materizdseqye

. 1S, cakri d out ese of ~.an_acet qacet at e .

imhfEklrefibufthtob Ride b SBERSToB LRI BF S BRERR £ U 006

deiyd rr@e@udg cydiaghid®wah ai laR:in’éi undBgRidic esadEonstte yRld 40 As
a di sadvant age, théﬁgrocess rqulres car ef ul

corggspeRding zléfpmﬁptma hyseoghderidej wiclh isghen fusthepeanyeided to the the 2-
o, RS PR TR PR n B b R SR L B e e

reabmrpﬂe}aiswaqurdw in the preseicealfi ansdcetoacetfit ih asqyesussohition in the

the n alizati o acti.on her res nts a
Presgngs (o ﬁ? Fmﬁwgfow&aﬁg? fgtal m&@%&aa% P> 5%41 ng from
step 1 to step 2 is very tinme consum ng and may
negatively affect yield. The yield of the process was
Asnaglisademitagesthe mmdssfequirwqpresfnbklmhitrbﬁzactiuhtof the reantiondiroth in
nven ion .was

Th bj ect of th
betkich i i R tierRB TS it HETEE o mif Doeban e SaaSd dpja at Least

to ARbieki teMPSrafifé YA BYetrMAGES N1a5Eer RhRJthe Qeutralization reaction
i ndependent claim1. A process according to the

ﬁnﬁwewﬁ@nw apeableny af hest trm@rpMmdmglyQ prastedingframictopyl ®-step 2

‘%\%ﬁﬁ%wg’ ngéanVnﬁ' a%fegl y181f d. f”[‘?{e %’él&l oJF the%gocess was not

entirely satisfactory and difficult to control.

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

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-

(trifluvoromethyl)pyrimidine-4-ol of formula I:

CONFIRMATION COPY
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WD 2004/ 066905 PCT/ EP2004/000932 2 F F F I OH Ny,-
NQ R wherein Ris a Cl-C6-al kyl group, conprising,

WO p00a/066905t st ep, reacting a cyanogen-hali de B&l/8r1084000932
fromthe group consisting of cyanogen-chloride O -CN
and cyanogen-brom de Br 5 CN2 with a Cl-C8 al coho
R-OH and/ or an respective Cl1-C8 al coholate in the
presence of a base tfo give the corresponding

symretric i mdocar ic acid di-alkylester of formula
Il: NHOO Il RFRF H second step further
reacting said |mdocarb hi c acid di -akyl ester wth

trifluoro- nethyl-acetobeeiiN acid ethyl ester or any
ot her Cl-C6 al kyl ester thereof to conpound I in the
presence of ammonia. Suitdple

1 trifluoronethyl - acetoacet i@ acid C1-C6 al kyl ester are
e.g. nethyl, ethyl, propyl, isopropyl, n-butyl,
I sobutyl, sek.-butyl tert-butyl, pentyl hept yl , hexyl

esters. Pr rab 15 said este re ne
Rl 3 RIEEABY) Yoo Kom R le RO P TRUN b e
selti&d EYRANRE ei0p lcbAkEsting o@@gﬁﬂ)géﬁlcﬁlbﬁdé EACIN i é?aﬁégtﬁl%r@fmde Br-
a tenperature of below 20C. 20 Preferably the product

CNo twithar GirCGS aleohiol RfBH aindien aw raspedbiye (dno§ iahgh@laﬂetm the presence of
a bg{eetg Igwe tﬁ% 83‘&%5?38ﬁ'alh£rnx/mﬁlg@%tlhl?&cg{bghg a% d 31 Ill%%}tlégi‘a‘tof formula II:

pref era
tenperature < 10 C. The resulting crude product IS

sufficiently pure to allow for optinmal yields in the
second reaction step. R(e)ﬁ | is e.g. quickly and

efficiently attained by érat|on
I 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;-C¢ 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,heptyl, 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 filtration,
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 II from which solution the solid salt was removed



10

15

20

25

30

streamining the entire process. This enbodi nent may
be nore preferably conbined with 25 operating the
W@ paoiesoeact i on as a one pot reaction, that |BCT!EP1094/000932
the al coholic solution conprising the product of
formula Il fromwhich solutign the solid salt was
renoved WO 2004/ 066905 PCT/ EP2004/ 000932 3 directl
direesly fohtheseeanddeactian stcpryiddiag the rpdia gf farmupylodbe talcoﬁol may

S8 gy I SRR 35, po0em and

possi bl e work-up nethod can be to add water to the
reaction sunp, allow ng of separation of aequeous and
non- aequeous phases for traditional wor ki ng-up. It is
' A6t I e
AP poRRIE G RelfoR o By (AR 2B, B! Ralidiihel allowing of
sepaeAivhiof Be@icans axfalmln @tlnajug iphfses \f@rrtfhdﬁmabwbrldi@ap II018 also
uence j s anot preferre enbaodi ment _of th

e

Pomtg%gweset AR Protislisedy b grhyany Harthes dxationd erk-wi for the
nextrERtibA s rg cﬁ%trgﬁé ibddd dne Bf%eg’ctﬁﬁlsecﬁ&ﬂbé’ Rl 5BHSr Pleferred

amoni a. era the second reacti step I's
errxbadlnieedofwheprelsemtmwpnonl c, polar solvent. Such sol vent

15 such as the al cohol enployed for the first reaction

step, or a suitable m xture of such solvent al ong
Prferablythe sRbePRALHAS stéfB chirledlout RRE!1L PR FhBPequtIeHtEST

solubility of reagents whilst preventing
ampgaed- cat al yzed hydrol ytic side reactions. Sone anount

of water can be introduced by the ammonia if '

expedi ently provided in aequeous solution. Mre
Preﬂ‘étaf)l@rr ﬂiéb&cond&é@tlsﬁ sRpds sl dWiin B afdtiE, plhrGUlveas Sach solvent

one reaction as descri bed _above and further 20
suchipst @lﬁ@hql gEPlayed FIIthe HeEseetion stemer ﬁusv%%bl%m@gu@sofauch

solggﬁrt\ré?@g witfPHt aRLASRIFARL Hrst fé%@tﬁ%fﬁ&g §1fr€sa%>ﬁ (ﬁ‘ reagents

out I'n 1sopropy
whiletcreckntiag baseenatadyzeg hiydrotwicor sidedreaetionat Scand ﬁnmﬁﬂ@f ma&:r can be

of fr 0 to 100, .C, referabl of from6
mt@)éage%x FRMONA ﬁ@xmﬁﬁ IRORRY! Beateotn s 311%%8@% preferably,
ther s%@&ﬁmeactx%ﬁ il R8d bt a%’éﬂﬁg 8 Pich¥tidi R\edirtd tab@veséﬂd‘fﬁﬂﬁer

for the reaction may have a boiling point wth
emphoyseg tbc el'cehcrle@ageemfehaﬁmt stepang e@lvarthmiyprBfe:mbéj, dhesecond

reachon }s cte@r?edr{)%)t( innlgoerp}q a colhclabl €

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
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
having a temperature below 65 °C in the preferred range and the second one having a

temperature 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 aequeous
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tenperature, requiring refluxing the solvent during
reaction. Mre preferably, the second reaction step

WO g008m690ed out at two tinmely ordered tenperat BCBEP2004/000932
intervals, the first interval, having a tenperature
below 65 Cin the preferred ﬂange and the second one
having a 30 tenperature above 70 Cin the preferred

solutiogevlorerpaéferabby, yhe pthes qontydilet atedhpd duding thef wystallization step.

Cry R gl S ehar it R O R e s bRl s peent

allbw§ 6EHnstahtahéHIreRR: rg@\%{\gﬁﬁ 9808% as determined by HPLC).
PCT/ EP2004/ 000932 sol uti on preferably, the pH

Futhere yiter & qrémwéw@me@rd tajerrvitegmehtal @mygm Espedicnty, about 10
i v o B lire b R ol K ol sy TR .

|nst ant aneous recovery of pure product (purity >98% as
determ ned by HPLC). Further, water_ is optlnal wi th

In profherpreferredh 9mb@¢ma@m the rredecs eompoundnidpranila § is psidigd from the
reakilo sUhE ek Pt s BbybDApREREL AbAAR, I HEAEE compound

fropt theerrganit ghbadi nent, t he product conpound of fornmula
| is purified fromthe reaction sunp by extraction
wi th methyl cycl ohexene, crystallizing the product

Tf HOATPSHOM is fideR r@\m em%&&%& cRh 88 €m ﬂot}ea fx} @{/&gﬁﬁﬁ@@ MBlint in the

i's used, such’ alcoholat salt can e enp
prarfmqftaasmtwlde awntmotvenhswh @s aip aleemicwe&ratdw 8 s¢doatdry or tertiary

atcobeh e By B B i LB Eafigretns pPrE i tulnjn g agpsence of

an la&oﬁbﬂba%td@ﬁﬁé’d Whkhaldehlis ﬁe’ﬁ:ﬂh%/ With e BandgenhAlidedd is solvent, too.
presence of an al cohol as defined which al cohol is

reacting with the cyanogenhal i de and is sol vent, too.

protBLe LR A of el 00 BE P B0 AAGHAL 09T 28
alcphelf prefilhiblya CBOSTl Kiybhall TS to bEhinders®od as feamount to the fact

nﬁjerstood as tq(l) ampunt to the fact_ that the reaction
that ghergpgtionds earried puidreedmm any addiion pizn al¢obglnt zragempingluding

USRS b ot e ot
maovahat alé¢choh ThO allyhowaity Rt ofahiciomohovaldng ahtbkglb RlﬁH atay bR
branchecfj orl'hne \rlcglllﬁ:e)pes of ls&c%@ll-&8 ggghgla e Pn%thanol, 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.

‘Solid’ according to the present invention may be understood as powder, granules, pellets
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.

Another object of the present invention is a process for the preparation of imidocarbonic

acid di-alkylesters of the formula III,
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branched or |inear. Exanples of such Cl1-C8 al cohol are
nmet hanol , et hanol, propanol, butanol, isobutanol,

w0 s@proeenol , tert-butanol, hexanol, heptanol , PODEP2904/000932
and the like, their constitutive isonmers and m xtures
thereof. More preferably, the al cohol is pr opanol ,
i sopropanol , isobutanol or n-butanol. Mst preferably,
it is isopropanol. 25 "Solid" according to the present
i nvention may be understood as powder, granul es,
pellets or the like. Suitable hydroxides can be any
met al hydroxide, preferabNy it is an alkaline earth
or al kali netal hydroxidgﬂ\nnst preferably it is
sodium, lithium or poOass@un} hydroxi de. 30 Anot her
obj ect of the present ipvyengpbon is a process for the

IUlpreparation of inidocarbonic™ acid di-alkylesters of
the formula 11, WD 2004/ 066905 PCT/ EP2004/ 000932 5
NH OJ~ O 111 Rl R2 5 Wherein R1, R2 is alkyl,

V\/]nrrrahétla B2yis sikgiypraferablyl symestieallfy iestdrifind thoidacdrbenic acid idet

BT ORI T SN G RN

rea%ﬁﬁ‘%' E¢dg &h&ﬁBﬂl&’@eC@Wﬂi" at Iéa@tonle 8nd A r $(ﬁﬁ@@@3’ ] %([jcohol

Iary C3 C5 al cohol ROH wherein Ris Rl or
RO @\rherqm RiieRa|ce BRaAndevhserin thesdeohiohenngsipasrss & unsugp%m;nca solid
h gl%d%gm de. lo A simlar base-catalyzed reaction for
ration of im dates has been described ( with

A ﬁhﬁlrapgis@dataiiytb& Trd:dctib@ﬂ)r %Y@ﬁta@lan obuhniates hasébeeﬁld.escrlbed ( with
1961, J Chem an ogen brom d

n1tgqgaiﬂwl é\l,bsgfu%g;l cyanidgg §chap§e\t; g’rsqli, 9.%6 W{ Adenthemifid lgsgpgh cyanogen
o B LB B8 Sl A0 St

1069363 JISSN: 000233 58); meth@ﬂn‘banqe affantapoohblat, fheadyoyheais desroibsd did not
wovr\'lt] gresggon%glryn(%rtgrtlgl'ycﬁpylal%oﬁ\ﬁg Svhfer%gsn grutngry a?cohols were found to be
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.

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

alcoholat reagent as has been set forth above in more detail already.
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15 sufficient reactive in the absence of an al koxi de
or al coholat. Surprisingly, the use of cyanogen
W@ bhdoawsades i n conbi nati on with solid, suspendedPCT/EP2004/000932
hydr oxi de according to the present invention allowed
of such reaction. Al coholat 8alts are nore expensi ve
reagents and nuch | ess convenient to handle in
particul ar at industrial scale operations due to their
hygroscopi ¢ nature. 20 The above descri bed preferred
Examplesi nents of the invention apply likew se to this
ot her object of the invention where pertaining to the
reacti on of such cyanogenhalide. In particular, it is

Poﬁﬂildﬁ embedintens fot fyntizissalf dHsimgopoxgys-Coiflabwotethiyl) pydmedin-4-ol (4)
era sopr o hol .. Eurth
o Enge i beloky o Bhny Dervei ARG [ eo from

any addition of an 25 al cohol at reagent as has been
set forth above in nore detail already. 30 WO

2004/ 066905 PCT/@@ﬁ?O@; 982 (ﬁxanples Possi bl e
y

nmbodgpent is of °
/E-bsopﬁepo d@;—f—kuer—e#et h)N rimdin-4-ol (4) 5
afdor di ng 1Ot Be el Qy reactiQnoscheme | are given in
the exanples. CF3 0"', CF3 ~\ I CCCNNHO O NN

M OH- YNHS @ (1) (2) (4) Ex@nple 1 Synthesis of
i m docar bonic acid diisopropylester (2) 10 2 nol (123
g) of gaseous cyanogenchloride are injected in a
suspensi on of isopropyl alcohol (720 g/ 12 nol) and,
Exaaiplel1 NaOH pel lets (88.3 g/2.21 nol) at 12-17 C for
tirring...There ter‘#)he reaction is kept

Syihesh o mifocathonibicd diROTOPYRHEr i ur o | s

2 mol (123 g) of gaseous cyanogenchloride are injected in a suspension of isopropyl
alcohol (720 g/ 12 mol) and solid NaOH pellets (88.3 g/2.21 mol) at 12-17°C for2.5h
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
distillation at 63 °C and 33 mbar results 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).

Pure product 2: 'H-NMR(CC14): 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)

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
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then filtered in the cold at 5 Cto renove salt

precipitate. The filtrate yields conpound 2 in 86%
wQ@e@iaedsos rather inpure (23.3 % by wei ght as PCT/EP2004/000932

determined by GC). Further 15 distillation at 63 C and

33 nbar results in pure conmpound 2 (98 % by wei ght,

wth GC, cp. Matacz et al., 1988, Bulletin Polish
watkclahd 73 g (ICheq) of ispprog@. al@hof 4t robmeﬁnpd:rgttuﬁf. 20r98dudt2 eq/0.11

mo eo? l%%éucg%ﬂlgfl'@%&ec K e%c gteth%'f )ster);llr%ﬂap . c?lg a@&%&s thgpepﬁgand the

resGliidg eikiukd satifed forfmﬁmo SU{dd fol fitthef 95 masa@ ik Hl?alr-tlght
educt in the next reaction step (s. exanple

seatagirreaqﬁuondlaek The isaprogvkalcaiial)is then dargely mr(lgyerll-h)y dlsltﬂBmlon as to

obt‘!i) nﬁyeglg)mlseid 'Epe%rl_ﬁﬂ %g %@‘8"% erR t§§ ﬁ{)_l?qg%l]ugiz 4@ W (gﬁj is6tl:1gﬂ

tramsférSedt @bt Y5 6€ (ihtoi 10l tiigdsarsBlohyhd @ﬁ/ddlmlﬂécnw&epdzoé 41). The
14.87 g (1 eq./0.1 nol) of 98.5% pure conpound 2 are

progisteinnediately Imeqipitatog Biaptiataly, e ewpitassdiisred off in the cold

o CE TR ] WL it i

HP&/ .OLhklanalytital yadld iy 65% LEIﬁthEIO%loﬁpﬁidﬂawﬁhﬂ %%pmﬁity may be
ester are_stepw sel heretq and

h
obiaed Ly Sy ey tellizaionstramt err@agp’% sigais ﬂ&tcoébtarzg gbe fyther
rec}f%%gaglzz?ﬁ _It_ﬁ gﬁ{er& 2o, £ §:«[1191+IH éhol"/@bg PhL@:}t seal ed reaction

I sopr opy | argely renoved
Prddylctmstillation as to 5 obtain a yellow sh, clear oil

e RGP iR b S PR G 3401 TS Epfent hHinE S em @

6H§lei oni zed water (200 nl). The product 4 immediately
preci pitates quantitatively. The precipitate is
filtered off in the cold at 5 C and is dried under
vacuo. The resulting product is 98% pure as determ ned
with HPLC . The analytical yield is 65% Further 20%

Ex@mpprdduct 4 at 88%purity may be 10 obtained by slow
crystalllzatlon fromthe residual filtrate in the cold

Synihgsic ah2wpropexyet-(trifbworgmethyDpysimidin-giok e(4d 14% f i nal
in ¥ bft-Jot SRR agftoin Product 4:

The synthesis is essentially carried out as described in examples 1+2, except that 124 g
(0.21 mol/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%
yield. The overall yield including the reaction step of example 1 is 59%.

Example 4

Synthesis of 2-isopropoxy-6-(trifluoromethyl)pyrimidin-4-ol (4)

The synthesis is essentially carried out as described in example 3, except that 1.2 eq of
trifluoromethylacetoacetic acid methylester were used. >97.7% pure product 4 is obtained
at 67% yield.

Example 5



"H NVR(CC14): 12.83 ppm (s, 1H), 6.43 ppm (s, 1H)

5.25 ppm (sept, 1H), 1.34 ppm (d, ©6H). 15 Exanple 3
wEte®ds of PCT/EP2004/000932

2-isopropoxy-6-(trif|uoronetgyl)pyrinidin-4-o| (4) in

a one-pot-synthesis approach®0 The synthesis is

essentially carried out as described in exanples 1+2,
Syeshesis of 2fisnpropexyg6-(rifldromethyl) pyginidof-4tahe (4 he c r ude,

filt red rodu solution fro 4W
Thg s e SRl s ou o ST B el e fhaf 1 2 of
triflitRorkheBGlab@bacefit béil @doprdpResice etd €1 597 BAfud BSAAY is obtained
first at 2 h/60 C and then 6 h/80 T. >98% pure product
at 3% yiedbtbat ol afier gkgasl slpwicaystatlisation of telcrydegiraduct from
Luding the reaction step of exanple 1 is 59%
is0 roiaﬁl(ﬂe 4 Synt hesi s of
2-i sopropoxy-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 nethylester were used.
>97. 7% pure product 4 is obtained at 67%yield.
Exanpl e 5 WD 2004/ 066905 PCT/ EP2004/ 000932 8
Synt hesi s of
2-1sopropoxy-6-(trifluoronethyl)pyrimdin-4-ol (4) The
synthesis is essentially carried out as described in
exanpl e 3, except that 1.2 eq of
trifluoronethyl acetoacetic acid isopropyl ester were
used. >97 % pure product 4 is obtained at 39%yield,
but only after additional slow crystallisation of the
crude product fromb5 isopropanol. W 2004/ 066905
PCT/ EP2004/ 000932 9
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Clainms 1. A process for preparing a
2-al koxy-6-(trifluoronethyl)pyrimdine-4-ol of fornula

W0 200486905 F F | OH N/N Q R wherein R is al RgI/EP2004/000932

Clyggy:

conprising the steps of first reacting a
cyanogen- hal i de sel ected 109 rom t he group consi sting
of cyanogen-chloride O -CN and cyanogen-bromnm de Br-

CN, with a C1-C8 al cohol R-OH and/or an Cl-C8

al cohol ate in the presence of a base to give the
respondi ng symmetric i m docarbonic acid

di -al kyl ester of formula Il: NH At~ O 1511 RR
and in a second step, further reacting said

i i doraedss firremiting @i2-alkgryeé(eiluaramethyl)pyrimidine-4-ol of formula I:
trifluoronethyl-acetoacetic acid ethyl ester to
conpound | in the presence of amonia to yield the
compound of forrmula I. 20 2. Process according to
claim1l1, characterized in that t he process according
toclaiml1l is carried gyt as a one pot reaction. 3.
Process according to cl 1 or_2, characterized in
that the cyanogenhal i deFi's GH o the reaction
m xture at < 20C. WO 2004/ 06 b05 CT/EP2004/000932 10

e
R

wherein R is alkyl, comprising the steps of first reacting a cyanogen-halide selected
from the group consisting of cyanogen-chloride C1-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 IT:

A-0O
A-0

II

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 I.

Process according to claim 1, characterized in that the process according to claim 1

is carried out as a one pot reaction.

Process according to claim 1 or 2, characterized in that the cyanogenhalide is added

to the reaction mixture at < 20°C.
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4. Process according to one of the preceding clains,
characterized in that the product of forrmula Il is

W bioaioeos onl y by renoving salt precipitates fPOIEP1Ne4/000932
reaction broth of the first step, preferably renoving
the salt precipitates at a tHhperature < 10 C. 5 5.
Process according to one of the preceding clains,

4. ch aPﬁICEBrdCZ(ﬁ'dlﬂgﬂo bhabf the@raedingdlaimegabhiao@rizédin that the product

carr ulvalents of

P obLEEm Rty Featrrgaedonin BV sermoiis SR Ecip At Faprias feaction broth
h [¢)

¢ aB?‘@lE%ét%?e? bﬂ%fér&‘&l& réﬁ&lﬁ%ﬂ?@gﬁ pfe%@igtﬁ‘%eg %’i %E@?pe&éture <10°C.

carried out rn an aprotic ar sol
Process according to one of the preceding cl ains,

characteri ze t hat .t he se ond, .reactio
5. cor PREGSGEoInedo OBRBEIS DB TG B eregBrizebiehat the second
pr etRead stefs cafricdBup Qm‘hq £9mol buiSales 0F BRSndaeL 0r di ng
to one of the preceding clains, characterized in that
t he product conpound of forrrula | is purified from

t heyreaction movi ng t he

6. & oCBRERS P aRATD 0B ot iR R $lshfo P fras iz S i second
aeq beticn stépis%btrwd,owhﬁirﬁilﬂ&hd{palar gslved of from5 to7.
20 9. Process according to one of the preceding
cl ai ns, char acterized in that an C1-C8 al cohol,

re I . !

7. gccgirad’ ?% glgﬁnglof&%gﬁece I%F léze ds c#%aﬁi!aggl%%ﬁizlsthat the second
al c cdaotllon £ep s&prrﬂeri)dut al ehpkraturd bf fidm Frtod@8SCE preferiidy of
pr epar é‘ﬂJ 2() % i m docarboni c acid di-al kyl esters of
t heTPBYORIOZ0¢1 | wherein RL, R2 are Cl-C8 al kyl
groups, NH Qu, O IlIl R1 R2 30 preferably of
symetrically esteri fied i mdocarbonic acid

8. di - Bidepssestadingad onkef tho ppeding 6B90S, chahtH20Diy tB@aBsproduct

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-CS5 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,

|
I R1 R2

preferably of symmetrically esterified imidocarbonic acid di-alkylesters of the
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mula I'1l wherein RL = R2, conprising the step of
cting cyanogen chloride CICN wth at |east one

w@keod®6a@btohol ROH wherein Ris R or R2 and wWh&T/BP2904/000932

12

t he
hyd
cha

al cohol enconpasses in suspension a solid
roxide. 5 12. Process ac&&rding to claim 11,
racterized in that the alcohol is a C3-C5 al cohol,

mor forpnkfldrwlkreiniRl + K3p comptisiap duewiép ofiigactingayeasagen chloride

acc
rea
al c
2-a
l:

al k
‘cya
cya
W t
in

[ PR i 8 SRR R STy Rudadft e e wherein the
ABOAA RS in Mkpdibior’s MIRABASA®, Preparing a

| koxy-6-(trifluoronethyl)pyrimdine-4-ol of fornula
FF Fj_1 OH NY-:5NO | R 15 wherein Ris

.. .co I;S] t of. fiLrS [ .
e R g Wl 0 3 Pt b B e € G plooto
£ty isdsopcbpyMlcvidl. cyanogen- brom de Br- CN
h a Cl-C8 al cohol R-OH and/or an Cl1-C8 al cohol ate
the presence of a base to give the corresponding

1 RER IRRE B. Ofla He ly oe o o

fur
W t
est

fibaranyeddition @f aabltohsthidesgenhoni ¢ aci d di - al kyl ester
h a 25 trifluoronethyl-acetoacetic acid al kyl
er, wherein the alkyl is C1 to C6 alkyl, to

¢ . > i : > th _
Clgg%%fﬁ%s% ]gdr?)éé nuflgalez_saﬁﬁ&@y &t BBRIM R Hy¥indlifhe I8 of formula I:

N
Q
R

wherein R is alkyl, comprising the steps of first reacting a cyanogen-halide selected
from the group consisting of cyanogen-chloride C1-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:

-0
A-0

II

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

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



