WD 2004/ 072026 PCT/ EP2004/ 000640 1 Process for
preparing pyridine-substituted am no ketal derivatives
wab@4prmsent i nvention provides a process for PCERBRINHIN0640

pyri di nyl -substituted dialkoxyam noethane derivatives
of the formula (1) and internmediates in the process 5
according to the invention. ORL NH2 2 N OR (1) The
compounds of the fornmula (1) are internediates in the
preparation of active 10. pharnmaceutical ingredients.
For exanple, US patent 5,792,871 describes the

Procsgs férgwieparing pyddinessubsituted amm@ﬂﬁptﬂj slgriyetivage f ormul a
(1) in which the pyridine radical is substituted in
the 3-position and R is (Cl-C3)- aIkyI Starting from

The tghesgﬁﬂgfengﬁh'ﬂf&ﬁg %ﬁfr%%sre)r :?% L rﬁaﬁgﬁ%ﬁgﬂsubstltuted

dlal@}/aﬂmﬁoetﬂaw defilativesldt the fadtlila iy mnddntepmediittesin theeprocess
are used as a building block for preparing
5 accmglmgdortbemmmohe derivatives of the forrmula (I11) (J.
Am Soc., 1938, 753-755) R' N

OR!1

/
N~ OR?2 |

The compounds of the formula (1) are intermediates in the preparation of active

(1)

10 pharmaceutical ingredients. For example, US patent 5,792,871 describes the synthesis
of derivatives of a compound of the formula (I) in which the pyridine radical is

substituted in the 3-position and R’ is (C1-Cg)-alkyl. Starting from these derivatives,

according to US 5,792,871, compounds of the formula (It) are obtainable.

15

In addition, compounds of the formula (1) are used as a building block for preparing
pyridinoimidazole derivatives of the formula (1lf) (J. Am. Soc., 1938, 753-755)

(n
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where R' is H SH. Derivatives of the

w@ooka7aeé m dazol e of the formula (111) were UBEEPI004/000640
turn for preparing novel macrolide antibiotics, for
exanple telithronycin (US 5, 635,485). 5 Known
processes for preparing conp@nds of the formula (1)
are based on the action of alkali netal al koxides on
p-tol uenesul fonic esters of ketoxines in alcoholic

sol ution, for exanple am no ketal derivatives of the
wheredRhislHy, $H) occur as an internmediate in the

preparation of cyclic am no ketones (F. Mdller: Am ne
durch Um agerungsreakti onen 10 ( Neber-Um ager ung)

Den&ééﬁ?;ﬁ%ﬁ ng&ﬁ@f\[)ﬁ’ﬁ*%%?@@gf{}@%ﬁ@% :(IQIWé used in turn for preparing

ove%ha?dféﬁdé nesibiicy] Yooemrhple[tdlithragecin (g5 688 485
n (1957), p. 903- 905). Tht preparat??o;( ﬁo@ &

1-(pyridinyl)-1,1-dial koxy-2-am noet hane deriVvatives
of the for

Known Ryocepses (Hifqaﬁlgggézp LS de Crf'tﬁg?ﬂ ”?‘ﬁggsﬁvg b%%fe?rbgp the action
of al%%l q%!ha??% 3%3% W@J@f&uﬂgg%ﬁwgﬂgd};@g&ﬁfgﬁgg gécsohohc solution,
for e%hwplé%!h'ﬂnd%efemden@ﬁivd‘é ¢fltM@ formula (I) occur as an intermediate in the
preparation of cyclic amino ketones (F. Moller: Amine durch Umlagerungsreaktionen
(Neber-Umlagerung) [Amines by ’rearrangement reactions (Neber rearrangement)],
Houben-Weyl 11/1: Stickstoffverbindungen Il [Nitrogen compounds li] (1957), p. 903-
905).

The preparation of 1-(pyfidinyl)-1 ,1-dialkoxy-2-aminoethane derivatives of the formula
(1) is described in the US patent 5,792,871 using the example of the 1-(3-pyridinyl)-
1,1-diethoxy-2-aminoethane dihydrochioride of the formula (V) by the following three-

stage process:

OEt
NH, x2HCl

|

\
QOEt
S
N v)

In this method, 3-acetylpyridine of the formula (V) is initially oximated with
hydroxylammonium chloride in methanol. The resulting 3-acetylpyridine oxime of the
formula (V1) is converted to pyridine by a solvent change and is dried by a plurality of

distillation procedures and aliso by addition of fresh pyridine (water content < 5 mol%).
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20 In this nmethod, 3-acetylpyridine of the formula (V)
isinitially oximated wth hydroxyl ammoni um chl ori de
w0 poogmrieasmol . The resulting 3-acetyl pyridi ne ORCTEPIIN4/000640
the formula (VI) is converted to pyridine by a
sol vent change and is dried by a plurality of
distillation procedures and ai%o0 by addition of fresh
pyridine (water content < 5 nol%. 25 WO 2004/072026
PCT/ EP2004/ 000640 3 ONOH ---~x HCL NN (V) (M)
Al ternatively, the oximation is carried out gdirectly
in pyridine and grying is effected.in theNSane
manner. The resul[ting m xture of the hydrodhl oride of

3-acetyl py ime 5 of the for and
pyridine i 8§ subsequent!|y-+eactsed Wt 9 yl chl gijcge
of the for /(VII) to give 3-acetyl I di ne tosyl
oxime of the fornmula (VI1I), precipitated from the

m xture with(Mater and isolated. ¢/l No H ¢#45,0 S--O
NxHCI N NO (Vil) (VIIl) 10 The resulting tosyl oxine
of the formula (VI11) is subsequently reacted with

pot assi.um ethoxide in ethanol in a Neber

Altereativelpgibeesximatiogiis/ eartied cutidireckeirapyridiie ahadtingng effected.in
the same manner. The resulting mixture of the hydrochloride of 3-acetylpyridine oxime
of the formula (VI) and pyridine is subsequently reacted with tosyl chioride of the

formula (VIl) to give 3-acetylpyridine tosyl oxime of the formula (VII1), precipitated from

the mixture with water and isolated.

OH Q
l NS :
S , |
| . — | X
N
x HC! N/
(Vi) (Vi) (vin

The resulting tosyl oxime of the formula (VIIl) is subsequently reacted with potassium
ethoxide in ethanol in a Neber rearrangement to give the amino ketal. The resulting
p-toluenesulfonic acid potassium salt is filtered after dilution with methyl tert-butyl ether
and the filtered solution is admixed with hydrogen chloride dissolved in ether. This
precipitates the 1-(3-pyridinyl)-1,1-diethoxy-2-aminoethane dihydrochloride of the

formula (IV) as an orange-colored solid.

According to US 5,7'92,871, the purity of the isolated product could only be estimated
with the aid of 1H and 13C NMR data to > 95% as a consequence of unknown

impurities. For the further reaction, the amino ketal dihydrochloride (IV) is suspended
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p-tol uenesul fonic acid potassiumsalt is filtered
after dilution with nethyl tert-butyl ether and the
wo Roo®r®ae sol uti on i s adm xed with hydrogen chPOT/EBR®04/000640

di ssolved in ether. This 15 precipitates the
1-(3-pyridinyl)-1, 1-di et hoxy- 2- am noet hane
di hydrochl ori de of the fornfll a (I'V) as an
orange-col ored solid. According to US 5,792,871, the
purity of the isolated product could only be estinmated
with the aid of 1 H and 13C NVR data.to > 95%

in wateyrRnshadmbe dovith GRAGAM NYAOXidR IQ T In Pé‘?e&tﬂé)rﬁeﬁi%f@ﬁ amino

etal GE35E AR5 wORIS SRR PSRBT Sb 0 FoReoM o

and adm xed wi th sodi um hydroxi de sol ution, in order
to prepare the amno ketal as the free base which is
The atsons-destribad proee$sinas eomeodlpadwtamfdrdhe sTale-up to the

bove- d bed
indusita) S 1, ol e T Ralates chia geg cahiaverto aydied by dkilation

t d
roc R AL BhF 0SB A 000 BRaFEGR Pl e o
deco eSO YRt P g 86 oo tamperar o

relesedargeambants ofcnergye (qtmoannmnsethmenel@yéasé a%ﬁ;d@yndlne tosyl
anounts of energy (deconpositi

ox1mg mpw w}q dOneee @gssq wg |mﬂewg83p§£% %@@ sjgar&g 2 toluene- '
sl Gt Rofh Bt HERBE bR ABch g8 gdto Lt

hird,
U HELIARNE 151, St i) 1SS pproNss0s). T

the TF'(G pv'ndmvwﬂ {deethgxy- ﬂfminpeMmeddnbymﬁr@;cpmtd@rﬂ‘ﬁb@nen)ar@ in this
di hydrochl oride (1V) prepa}ged in this

way doaiATTIEREd oSk iR SICh iRt Tmed e Seendgolpion.
Fouﬁlp, Q%d%@ éf?&mqtﬁ)%f é:el‘lj-fé-gyynpﬁ\gg[‘fj;Idéénfﬂr?gg- -a@éﬁéﬁﬂane the
isolated 'séf?'(ﬁl)%s&é'ﬂe fdid8sdaanitth Qn%xtl@kﬁbé@@w\ah ladalitional step. Fifth,

auxiliary base in an additional .step. Fifth, there
theraraee freqgarhsolsenhanangeh ahujeg tde progesshd hpraebend mixtwses then have

solvent m xtures then h to b rked
0 e ied UBIRgA TN FERAG oo WG e o TBBntd] siflon.

It is an object of the present invention to find a more efficient and safe process for

synthesizing the compounds of the formula ().

The present invention therefore provides a process for preparing 1-pyridinyl-
1,1-dialkoxy-2-aminoethane derivatives of the formula (I) where F{1 and R2 are each
independently (C1-Cg)-alkyl, where the alkyl group may be straight-chain or branched,
or where R1 and R2 together with the oxygen atoms form a cyclic ketal in which R1
and R2 together are a (C2-Cy)-alkylidene group, and where the pyridine radical is

substituted in the 2-, 3- or 4-position, preferably in the 3-position, which comprises,

in process step (a), converting acetylpyridine of the formula (V) using an aqueous

solution of a hydroxylammonium compound, for example hydroxylammonium chloride
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It is an object of the present invention to find a
nore efficient and safe process for 20 synthesizing
wo b@spmepounds of the formula (1). The presentPCI/EP2004/000640
i nvention therefore provides a process for preparing
1-pyridinyl 1,1 -dial koxy-2-am noet hane derivatives of
the formula (1) where Rl and 82 are each
i ndependently (Cl-C6)-al kyl, where the al kyl group nay
be strai ght-chain or branched, 25 or where RL and R2
together with the oxygen atons forma cyclic ketal in
or hydlroxjnlaRitnamdrrF&ulfaig,eorrm agueous sapiioa pf quimw@@aige with the
sim{lcpis & St <66 S BH DGR GHF P b’
t
cco IR ding BBl soREERImY DpaRtEn §J)e‘9fu%?)n‘s My 52"
alkaflthERHmMeA |§@WHer@lfn—Qforaallkadmecn@trammmillunmmpmuﬁdpreferably Lit,
Jfor. exampl e hydroxyl ammoni um chl ori de WO 2004/ 072026
Na PK?/CEF@&)OM 000640 5 or hydroxyl ammoni um sul fate, or
an aqueous sol ution of hydroxylamne, with the
simul taneous or later addition of an inorganic base
conprising M+, to the acetyl pyridine oxi net al
salt of the formula (1X) where m is 1 oryZ2 amd M+ is

an al kali netal tal ion wheré i n%eart h
netal ion preferadly or
Cat+ O N O{i\ Mn+ | ~ 1 NN R1 and R2

are prefera each a (Cl-C6) - allkyin
Particular preference is'given te 10 Rl and—RZ bei ng

t he sane and ch being a (Cl-C6)-al radi cal .
(Cl- C6) - Al kyl(%?s for %

R1 and R2 are preferably each a (C1-Cg)-alkyl radical. Particular preference is given to
R1 and R2 being the same and each being a (C1-Cg)-alkyl radical. (C1-Cg)-Alkyl is, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or n-hexyl.

The cyclic ketal containing a (C2-Ca)-alkylidene group is, for example, a [1 ,3]dioxolane

or a [1,3]dioxane radical.

The preparation can be effected batchwise or continuously by single- or
multicomponent metering. The compound of the formula (IX) can be isolated or further

processed as a solution or suspension.

M is, for example, Li+, NaJ_r, K" or Ca2+. Inorganic bases comprising M are, for
example, alkali metal or alkaline earth metal hydroxides, alkali metal or alkaline earth
metal carbonates or alkali metal or alkaline earth metal hydrogencarbonates or
mixtures thereof, preferably lithium hydroxide, sodium hydroxide, potassium hydroxide,
calcium hydroxide, sodium carbonate, sodium hydrogencarbonate or potassium

carbonate.
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exanpl e, methyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl or n-hexyl. The cyclic ketal containing a
wQ@ a4002@l kyl i dene group is, for exanple, a PCT/EP2004/000640
[1, 3] di oxol ane or a [1,3]dioxane radical. 15 The
preparation can be effected batchw se or continuously
by single- or nulticonponent‘%etering. The conpound
of the formula (I X) can be isolated or further
processed as a solution or suspension. .20 M+ is, for
K+ ar Ca 2+. Inorganlc bases

l e, Na
Foriﬁl%%ﬁphacqwlpvaﬁwe PEﬁfefeéB@ﬁr’rﬁ gendoruging At 10 el of

b SR oL her b ol AbE9o:g01 mol anc
als@kRel3otemenot &n h‘!ﬁr@émb)lﬂs@gﬁmidmwm e$nc§t’é prefethbliyeH0-220 mol,
thereof, preferably |ithium hydr om? sodi um

or mi@(&m of gotingrgania bges exingesingdd clmmmebbjm 00-110 mol.
sodi um car bonat e, sodi um hydr ogencar bonate or
pot assi um 25 car bonate. WO 2004/ 072026

In pE{?J%A%P gtgggf)fqggéaueg £ QBIU%E;R 13%' ﬁ%o%estu%}agxgiioﬂiorﬁhe isolated solid

eren ¥3 08 ng

of eyl n@@nmapgalhaﬂm@whﬁmaqm BréasBauith a@éhﬂlo
prefgvgﬁly 99-101 nol; and algg 200- 300 nol of aRCﬁa

p-talwenepuiionicaad deskpiives OHeavtaining @ lqavirigageatipyY 200- 220
mol, or 1 00-1 50 nol of an inorganic base conprising
M2+, nore preferably 100-110 mol. 5 In process step
(b), the aqueous sol ution, the aqueous suspensi on or
the isolated solid of aQ§§¥ ridine netal salt of
the formula (I X) is react h a solution of a
p-t ol uenesul fonic acid deri atlve (X) containing a
| eaving group Y Y O-SO

(X)

-where Y is F, Cl or Br, preferably Cl, in a suitable solvent which is water-insoluble or

sparingly water-soluble to give the acetylpyridine tosyl oxime of the formula (XI)

0]

it
o~8—-< >—~

N’ H

|

O

X
=
N (X1)

the reaction proceeding in a biphasic mixture of water and suitable water-insoluble
solvent, and the reaction optionally proceeding with the use of one or more phase
transfer catalysts, for example quaternary ammonium or phosphonium salts, preferably
a quaternary ammonium salt of the formula (XII) or a phosphonium salt of the formula

(XI11) or a hydrate of a salt of the formula (XII) or of the formula (XlI)
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10 (X) where Y is F, O or Br, preferably d, in a
sui tabl e sol vent which is water-insoluble or
W@ paniongke wat er - sol ubl e to give the acetyl pyrPdi/EB2004/000640
tosyl oxinme of the formula (XI) 0O 11/ \ NGO N
(XI') 15 the reaction proceeding in a biphasic m xture
of water and suitable water-insoluble solvent, and
the reaction optionally proceeding with the use of one
or nore phase transfer catalysts, for exanple
qguat er nary armon:l,’ um or phosphonium salts, +jref erabl y a
guaternary a Ium salt of theforrrula( 1) or

phosphoni Fg%sal +of the formul a (Xlli‘i‘e?r a h drate
of a salt Rf—tHe—foRffuda (XI1) or ofR

(XI'11) 20 WO 20004/ 072026 PCT/ EP2004/ 000640 7 RS .. R7
I+ R6 N+ R4 RIO", Rg X 59 RR (24!1) (XIl)
where R3 to RlO‘are the sane or different™and are each
i ndependent |y Eé( 2C1 C20) - al kyl, straigh Xlﬁjwaln or
branched, 5 b). benzyl or «c) phenyl and

where R3 to R1o are the same or different and are each independently

a) (Cq-Cop)-alkyl, straight-chain or branched,

b) benzyl or

c) phenyl, and
X is an anion, for example fluoride, chloride, bromide, iodide, hydroxide,
hydrogensulfate, tetrafluoroborate, acetate, trifluofomethanesuIfonate, nitrate,

hexafluoroantimonate.

The reaction in a biphasic mixture is preferably carried out with the use of one or more

phase transfer catalysts, but also proceeds without phase transfer catalyst.

Process step (b) can be effected batchwise or continuously, preferably continuously, in
which case the concentration of the compound of the formula (XI) which is critical from
a safety point of view is kept low. The resulting mixture of solvent and aqueous phase
is subsequently separated by the customary methods of phase separation. The
aqueous phase contains the dissolved metal salts used. The aqueous phase is fed to a
biological purification. Optionally, the aqueous phase can subsequently be washed
once or more with a suitable water-insoluble solvént, and the solvent phases combined
and further processed together. The solvent phase contains the compound of the

formula (X1).

In process step (b), for 100 mol of 3-acetylpyridine oxime salt of the formula (IX),

preference is given to using 0.1-50 mol, preferably 0.2-10 mol, of the phase transfer

~catalyst.
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X'is an anion, for exanple fluoride, chloride,
brom de, iodide, hydroxide, hydrogensulfate,
wo ednafioeor obor ate, acetate, trifl uoronet hanesedT/BPEDE€000640

nitrate, hexafluoroantinonate. 10 The reaction in a
bi phasic m xture is preferably carried out wth the
use of one or nore phase tr8nsfer catalysts, but also
proceeds w t hout phase transfer catal yst. Process step
(b) can be effected batchw se or continuously,
preferably continuously, in 15 which case the

Exanuplas eh tuataroarydmiriesiuro sptis of the formela GRx are( X )

totra iy mE IO e s iR oiferidk, iRlsaging BRmonium
c:hlorﬁgét ebut&ﬁ&xé‘tﬂﬁ%%@ﬂﬂrﬁcﬁl%ﬂ@éafﬁg%%)}?ﬂ‘ustdg)‘? SHEEPAGHIYmM chloride,

ase separation e "aqueous ‘phase

metrﬁnﬂirﬁbmldmmodim chmndertmnqha@nvs) usettly ltHnebutylaamoenium
phase is fed to a biological purificatio

bromiie,i roatilyltsi-n-puiylamuesivn %Mdme@@ﬁlf@,@bgﬁbﬂiﬁtr@rnwtylammomum

chlords et yiimaorHerugpooa thRadedNlaRReate) BehPiP e ©
ooBi AR BT oy *F\?"ﬁ%ﬁf?'%‘*"@aﬁﬁﬁ‘ééﬁ?”??(!é (0),

metti;ﬂihcé&g)/ldmhﬂoﬂfurﬁh@rdﬁix}dm)d’lméthy%emynﬁﬁ alG18)aliyhehloride, tetra-
ormula (1X), 25 preference is given to using 0.1-50

n- prmylamplm“ﬂwmalhl%rédz Zt;qtggig@g}é{a_?fmghlé"bﬁb@édﬁf Téﬁg?yé'rn'

EP .
A R SRR AL SON b PR grmori
bronj ﬁ{a{)ﬁfégﬁjih't gtk n%emuﬂ?brérﬁﬁ% Fﬁbﬁw{rﬂéﬂmﬁm‘%nium chloride,

ammnl um C

ethyﬂnlﬁ-‘ém Iafnhrﬂbhwmtfrmﬁidemeﬂd psbutdammonium chloride, tetra-n-butyl-
met hyl trii sopropyl ammoni um chl ori de

amrmanitgl bromide Betratrabaiyromopiun :qhuyIO(eAﬁettﬁ;att(utylamwum

B B TR o ks
pentZRl0Md SbtanbRbMrAEHIBR tfliroxide, methyltriethylammonium bromide,

tetramethylammonium chloride monohydrate, tetramethylammonium bromide,

tetramethylammonium iodide, tetramethylammonium tetrafluoroborate,
(n-hexyl)trimethylammonium bromide, phenyltrimethylammonium chloride,
phenyltrimethylammonium iodide, benzyltrimethylammonium chloride, benzyltrimethyl-
ammonium iodide, benzyltrimethylammonium hydroxide, (n-octyl)trimethylammonium
bromide, (N-nonyl)trimethylammonium bromide, tetra-n-propylammonium bromide,
phenyltriethylammonium iodide, (n-decyl)trimethylammonium bromide,
benzyltriethylammonium chioride, benzyltriethylammonium bromide,
benzyltriethylammonium tetrafluoroborate, benzyltriethylammonium hydroxide,
(n-dodecyl)trimethylammonium chioride, (n-dodecyl)trimethylammonium bromide,
benzyltri-n-propylammonium chioride, tetra-n-butylammonium bromide, tetra-
n-butylammonium iodide, tetra-n-butylammonium acetate, tetra-n-butylammonium
hydrogensulfate, tetra-n-butylammonium hydroxide, tetra-n-butylammonium
trifluoromethanesulfonate, (n-tetradecyl)trimethylammonium chloride,

(n-tetradecyl)trimethylammonium bromide, (n-hexadecyl)trimethylammonium bromide,
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chloride, nmethyltri-n-octyl ammoni um chl oride
(Aliquat(r) 336), nethyltri- n-octyl anmoni um
whyanoxiode, nethyltricapryl anmmoni um chl ori de, ' PCT/EP2004/000640

met hyl tri capryl anmmoni um hydr oxi de, di net hyl benzyl (C8

- C18)-al kyl chloride, tetra- n-propyl ammoni um

chloride, triethyl hexyl ammoni@m chloride, triethyl-

10 octyl anmoni um chl oride, triethyl-n-octyl anmoni um

brom de, triethyl-n-decyl anmoni um brom de,

triethyl - n-hexadecyl ammoni um br om de,
tetraehwkylammmymmmtw@nldﬂnteﬂnawpejﬁylammonlum iodide, benzyltri-

ethyltri-n-octyl amoni um bro

n- bqtgamn@plgm wlamrnqn%mnow%mmeﬂw Rremidg, -

(n-h?g@%cybpgﬁ{j%rﬂgﬂﬁgmrﬁgrﬁﬁﬁgwé %W@gﬁ%&ﬂ J i fum bromide
morf?‘?wgﬂﬁd"fg L f&ﬂaaﬁm@ﬁ%démrh@t%ﬁ‘ﬁbrdnﬂﬂé ey haspRmHohium

roxi de 15 pentahydrate, tetranethyl anmoni um
hydllmgéneuifaie tetet-hdctylaratoriiamriooimicie Betreirddodecylammonium iodide or
t et ranet hyl ammpni um chl ori de nonohydr at e,
tetra-gtaQgiesy lMERAEI DMa%®-oni de, tet ranet hyl anmoni um
i odi de, tetranmet hyl anmoni umtetrafl uoroborate,
(n-hexyl)trimet hyl ammoni um br om de,
Exaﬁﬂﬂ Sy bl ph&siHOAIAATERIRS Witieddpiiutee (XIII) are tetra-n-butylphosphonium
enyl t r| rret hyl ammoni um i odi de
chldmdez ;éttaphmwpy\baphomummmmlde; lﬂi‘eih)&b’fﬁﬂr}bbtwphﬁﬂﬂh@hlm chloride,

metbm%%éh%%bggﬂympf%ﬂ:drgh@ %;ﬁarangr,& Ih%rgppnxmum bron‘nde tetra-

nbét&'[pﬂ&@ﬁh%rﬁ QW@%%% n}'ﬂéﬂﬁi}&‘?@nium chloride,

tetr&’é’rﬁé}wmﬁ s‘éhbﬁhﬁﬁﬂ&ﬂdél%trQSh&Wlphosphonlum hexafluoroantimonate,
ecyl ) trimethyl ammoni um brom de,

tetréﬁnmﬂlphowhbmlmmfhu@rdbmate d{e—hexadecyl)tn n-butylphosphonium

benzyltri et hyl apmopni um
bromége; 91 tripheny %?’r’rl fmh%vf aﬁm*&%%’%@'@
benzyl tri et’hyl ammoni um hydr oxi de, 25
(n-dodecyl ) trinethyl ammoni um chl ori de,
Su1fdb1éj§§l©éMiS)WIﬁlbﬁ%tr8Wa@@ﬂimrhl$mmé enkparingly water-soluble or water-
benzyl tri-n-propyl ammoni um chl ori de,

insdleblezare; turtexaamerliphatic onatematie hydrocarans whishwie wmsubstituted

L A BB oo s
subtsﬁfu{q%ﬁ }rﬁe ’%ﬁ}gﬁgﬁﬁ'o? ALONE BHiGKhe LAG bRoMmY bYdreraBN tdiRne,

onat e,
xylél{b ga%tm@ #liddrhérEediixaures f tie ohwers ethydBenzene, heptane or
et radecyl )tri met hyl anmoni um br om de,
d:cmlorm@mﬁeymsorsmmblwamﬂumertbensuéable solvents mentioned.

For 1 mol of p-toluenesulfonic acid derivative (X), preference is given to using from 0.6
to 1.1 kg of suitable solvent. In the reaction of 100 mol of acetylpyridine oxime salt of
the formula (IX), preference is given to using 99-150 mol, more preferably 100-

110 mol, of p-toluenesulfonic acid derivative (X).

The term biphasic mixture refers to the mixture of two liquid phases - aqueous phase
which comprises the acetylpyridine oxime salt (IX) and the solvent phase which

comprises the p-toluenesulfonic acid derivative (X). When a phase transfer catalyst is
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WD 2004/ 072026 PCT/ EP2004/ 000640 9
tetra-n-pentyl ammoni um chl ori de,
w0 eqr@7anzoent yl ammoni um i odi de, benzyltri - PCT/EP2004/000640
n- but yl ammoni um chl ori de, benzyltri-n-butyl anmoni um
brom de, (n-hexadecyl)pyridiniumchloride
nonohydr at e, (n-hexadecyl) pyn0di ni um brom de
nonohydr at e, tetra-n-hexyl ammoni um brom de,
t et ra- n- hexyl ammoni um 5 hydr ogensul f at e,
tetra-n-octyl ammoni um brom de, - t etra-n-dodecyl anmoni um

used, ddindg ber prebeht @itiverdo tie gtaeomsphaseaot indhe.soseantphese, or be
of phosphonium salts of the formula (XIl1) are
lelde@itb@tvweemjhwp@ﬁgggh'Bpﬁ biphagie rpptyre is stirred’and/or mixed by

t A h%ﬁggg 8@55{' ﬁw&%e%ﬁé@rﬂh%@}{ﬁ SIogRss opl%ratlon so that good
mﬁﬁ%ﬁa’aﬁ' 6frth8'ibﬁ5¥é hoﬁtﬁaa.um br oni de,

[tri-n-octy oni um brom de, tetra-
n- butyl phosphoni um bromni de, tetraphenyl phosphoni um
chl oride, tetraphenyl phosphoni umi odj de . )
Thettemp@patu F%/qu HBe pRRAIoNN MEREAISUBED ARk '|nrﬁ)h§EC@W'SG procedure is

pref?ﬁa aﬁgﬁg{:{, Fr?c?r%loprﬁpe[ggply SEﬁg%phagﬂ i n§o 5@ﬁtﬁ1uo S procedure 0-60°C,

morggir | rgagf@g@t ri phenyl phosphoni um chl ori de. 15
tabl e’ sol vents which are water-i mm sci ble or

sparingly water-sol uble or wat er- i nsoluble are, for
exanpl e, aliphatic or aromatic drocar bons
In pmo;ar;gsaﬁen (R)ethe %ﬁlveéndt;&tasm%@prw %?e’fbf@wame tOSﬁ oxime of the

BT AL oA PO e e of v

metgf AbRRe, Bl fhaal Hydr@kn%!@nﬁlakaﬁﬁ)e éﬁhﬁ ﬁﬁet@tﬁélkbﬂﬁewf&kahne earth

soners or m xtures of the isoners enzene,
methbmmnmderandjanmmmmnma ‘alkalisle” Q’luﬁar‘@c%eOaﬁ@d/OI’R O and where

- mxtures of e 2 sol 'ent ntion
alcgjpol mqaasﬁngélm@ KPR, anaet T oatFeiogs SginaindheFompound of
LN
the ik, oo RO BK § w&@m i
der@%tive of fld fofthulz2@).t he for mJI a (1X), preference is
given to using 9 150 nmol, nore preferably 100
In process step (c), for 100 mol of the acetyipyridine tosyl oxime of the formula (XI),
preference is given to using 99-500 mol of an alkali metal alkoxide, more preferably
100-200 mol; or 99-500 mol of an alkali metal hydroxide, more preferably 100-300 mol;
or 50-250 mol of an alkaline earth metal alkoxide, more preferably 50-100 mol, or 50-

250 mol of an alkaline earth metal hydroxide, more preferably 50-150 mol. '

In process step (c), preference is given to using alkali metal hydroxides or alkoxides,
particularly lithium hydroxide, lithium methoxide, lithium ethoxide, sodium hydroxide,
sodium methoxide, sodium ethoxide, potassium hydroxide, potassium methoxide,

potassium ethoxide, cesium hydroxide, cesium methoxide or cesium ethoxide.

The choice of the alkoxide and/or of the alcohol depends on the introduction of the

desired alkoxy groups. For example, for the preparation of 1-(pyridinyl)-1,1-dimethoxy-
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110 nmol, of p-toluenesulfonic acid derivative (X). The
term bi phasic m xture refers to the m xture of two
WO pguiotophases - aqueous phase which conpri seBCT/ER2004/000640
acetyl pyridine oxine salt (1X) and the solvent phase
whi ch 30 conprises the p-toluenesul fonic acid
derivative (X). Wen a phaseltlransfer catalyst is WO
2004/ 072026 PCT/ EP2004/ 000640 10 used, it may be
present either in the aqueous phase or in the solvent
phase, or be divided between the phases. The biphasic
2-aminoethame, & mbduneds usad/odan rallxadlcrnbjal ot @deatinaraariemietal nethoxide

in mgthanol of SDraR eIl WL ave Rl e'g%ﬁ}‘lsg}égas%qtgn L the

UGB DRSSO RS A s s

withRh &7 Bh)ét&m?;@&ma clidkétal, &t AIREID vsetar pgEdxide if ], for
norés(grgeferably 5- 43% 10 I'n process st elgm(?c) thgﬁﬁ;6

exaspleeistugsidase conprising the acetyl pyridine tosyl
oxine of the formula (XI), after drying or without
preceding drying, is nmetered into a mxture of alkali

: | vl . o
For 1RbFo b Bne Buts o8 of MESHIAR O, gfRterRice s given to
US|H§;Y@|B°3<k%2 r@'f&abﬂl @bcb iy, ofter soriedgomdirdedicoralnTh&L@nversion is
0 and where alcohol neans RL OH and/ or R2COH,
effeated, Rir exanpie, wrtbma@temmerawe.rangﬁ@f ORRS6umaoIGrpreferahly at 10-
formula (1), and converted to the
60°¢. (pyridinyl)-1,1-di al koxy-2-am noet hane derivative
of the formula (1). In process step (c), for 100 nol
of the acetyl pyridine tosyl oxinme of the formula (XI),

AfteRt8é @é@c‘ﬁﬁﬁn b csmw Bf e stiverg i9hifdly dislilleef ofgrscaihiabttie
met al  al koxi more preferably 20 100-200 nol; or

p-tobgeredulfonic ax;ﬁd salt @VMDﬁucrtmraclpﬁg@scgut@é rogrgrtemperature. The
aistafioR metarea MR S dRaValt Mg T fés been
dist?d off (distillate) can be reused directly for process step (c).

The p-toluenesulfonic acid alkali metal or alkaline earth metal salt is removed by
customary filiration methods. The remaining solvent fractions are removed by
distillation under atmospheric pressure or preferably under reduced pressure, by

customary methods.

The amino ketal derivétive of the formula (1) is subsequently optionally isolated in
highly pure form either by vacuum distillation or rectification, or by crystallization from
the distillation residue obtained in the preceding distillation. For example, a compound
of the formula (1) in which R1 and Rg are eéch methyl can be purified by distillation.

The vield in the vacuum distillation or rectification can optionally be improved by
adding a flux to the distillation residue. The term flux refers to a liquid or a waxy solid
whose viscosity reduces on heating, thus improving the flow properties of the residue

to be distilled, but at the same time has a considerably higher boiling point than the
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250 nol of an alkaline earth netal hydroxide, nore

preferably 50-150 nol. In process step (c), preference
WO 200gi0v226 t 0 usi ng al kali netal hydroxi des or PCT/EP2004/000640

al koxi des, 25 particularly lithium hydroxide, |ithium

met hoxi de, |ithium ethoxide, sodium hydroxide, sodium

met hoxi de, sodi um et hoxi de, p@tassi um hydroxi de,

pot assi um et hoxi de, potassi um et hoxi de, cesi um

hydr oxi de, cesium net hoxi de or cesi um et hoxi de. The

choi ce of the al koxi de and/or of the al cohol depends
produict tchiee distiflediEne Bux osed ie f@0exRrsPlee QOEYBHWGQQWQQ@ having a

moleF&rlaqr:\eXJ%‘EBygxﬁsft%&@fa;q%ﬂ@o@%aéaér%@gﬁ%@]fbtﬂ%@é@' e 60
polya rﬁ/!% | n@g/eamooﬁb[?él’éﬁm e(h E %k@‘re% 35k E%kilyl'ﬂ?%Frl%'alétShols

I n et hanol

(alcc%d‘@'hbviﬁ@trﬁbré‘u‘ﬁh%ﬁéj@H @rd”fpt ftﬂrrwdam;ﬂ@rglyid@@ol ) or esters for example

preparation of the conpound

bis-2-efipyl sedacate) - 1- ([ 1, 3] di oxol ane) - 2- am noet hane in
which Rl and R2 together with the oxygen atons forma
cyclic ketal, an alkali netal hydroxide in glycol, for

The cgi%}?ﬂ?éﬁo n W &lreck bgﬁw &NSHQWVHH' b ﬁnt%hﬂﬁse of

he “fornu erence 'S given t

orgatfit 8elvenks. #Mdibor wl@érﬁrp?rbbdséésﬁné Hekgsedof the
correspondi ng al cohol. The conversion is effected,

forfexag}ale within a tenperature range of 0-90C, nore
pre era 10- 10 60C. After, the r
ThefRsanHas of e PEaReRACIORNGtS faf Ferfian i dlish e digget isolation

of tlﬁjélgérlnégﬁgg? of fl"nle%giﬁﬁiél 5% § fRsd Eias%afnthlgﬁ éﬂh%ﬂé'ﬁ& very good yield;

es out enperature

secghétthla’c fiid sledisd ebh@RIrecbriyitionssalnvathe oxititetids. anthibe tosylation
solvent m xture whi ch has been 15 distilled off

reagtitirstoi bd aaripdoa ihe qoguus@qu@ praseduye.fhich ebvaesgenesples only

o Laeti QAR RERMAER el 880 o s
poiﬁtréé\);égﬁrf{)\@@ tlé@%ﬁnsq ﬂﬁeaéquﬁyﬂal g t6§¥ Hithe éé W\‘é&H 8fScritical from a
safdtl oIt vidw ﬁé%f soirbkincendrer 4 edonelidlay hmsytey drg converted
directly in a continuous apparatus to the amino ketal of the formula (I) which is
uncritical from a safety point of. view;

the preparation of the compounds of the formula (I) in high purity (greater than 97%)
and yield (greater than 75% based on the acetylpyridine used) in the form of the free
base in a manner which is suitable for the industrial scale; and fourth, the use of
solvent which can be reused direcily in tHe process in pure form or in the form of

mixtures, so that the environmental implications are kept very small.

Example 1:

Preparation of 1-(3-pyridinyl)-1,1-dimethoxy-2-aminoethane, method 1

1(a) In a reactor, 174 g of 40% hydroxylammonium chloride solution, 121 g of
3-acetylpyridine and 245 g of 33% sodium hydroxide solution are reacted in a 3

component metering within a temperature range of 15 - 25°C. The resulting sodium
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20 customary net hods. The ami no ketal derivative of

the formula (1) is subsequently optionally isolated in
whe@hlog2opur e form either by vacuum di still ati OPCEP2004/000640

rectification, or by crystallization from the:-

distillation residue obtained in the precedi ng

distillation. For exanple, a onpound 25 of the

formula (1) in which RL and R2 are each nethyl can be

purified by distillation. The yield in the vacuum

distillation or rectification can tional
saltisefutioneaf Dbgcetypuridipeonimexs reactad vd{)hsﬁ ol qfamefbwtrlbutylammomum
hlre idue. The termflux refers to a liquid or a waxy

rd whose viscosity reduces on heating, thus

improving the flow properties of the residue 30 to be

distilled, but at the sane tine has a consi derably
1(bhiquiveeq b@m’dl igis molutiontibacadtbe iV@ RMHALOTL PRfcess (recycle method

PCT/EP2004/OOO64O 12 product to be distilled.

e
via statig mixees Wih pagial @mﬁ*pawual Bty etian f @9? &Pl F%lwrh@sulfonyl

TR T B Pt e
bip B’thp% an ngJ m?@;%’érﬁggh% éé:ﬁaraf?r% ¥hxEaha thé %Bh/@'nf’ phase is

one OH group, for exanple
sepgkaztedﬁmin) tiogr ageé@usphdse. exanple 5 bis-2-ethyl
sebacate. The crystallization can be effected by
customary met hods, with or w thout use of organic

Ve{é}gqﬂtgg‘@tée é aﬁﬁl vg Irfcg E@i g?%@@eiﬁﬁé 'rﬁ@alﬁ@%rgég solution of

94d @Y)?Fﬂét é‘né}r Sr He%’fol/télh@né‘ miRele IO fHd P&t so‘Rferﬁ I&i@s’ulla’uon see

npounds of efornua (I') as a free base in high

belpw) ahy 2d46dy uEBQ%gmmhhmmdatdpmdsemhutobn fTinat tetriperakire & leebt within a
reacti on %ondi tions allow the oximati on and t he
range 9f RAt-i485C. Mhadensiion solgtior i aiuedin confindedarepatisonanother 5 -

10 55 Hb ot U 0F el A P B biopic

mnﬂ@r‘e%?éﬂﬁefr RARHR t%lu%%%e(ﬁ ¥t dSvoR d]&tll%ftloﬁ) 8170 WobPQ léInd atmospheric
I sol at'i ng the acetyl pyridine tosyl oXxinmes which are

pressuriel Thk dzeotmopic smi\feaﬁymplmretcaofbe/re&wedsn thesabowz-described
rea?:’lugr(l: ((aseea;lgg\;e)aA?tgp ’{he dlstllla¥|on the dIStI”a){IO?lrrgSI%?JgVISe’ I;3tc>8%d to 25°C and
the p-toluenesulfonic acid sodium salt is subsequently filtered off and washed with 85 g
of toluene. The filtrate is subsequently concentrated by distillation under reduced
pressure (approx. 100 - 200 mbar) up to an internal temperature of approx. 120 -
130°C. Subsequently, 10 - 20 g of polyethylene glycol 600 are added to the distillation
residue and the 1-(3-pyridinyl)-1,1-dimethoxy-2-aminoesthane is distilled off via a short
column as a water-clear liquid at 1 - 10 mbar at an internal evaporator temperature of
100 - 160°C. 157.3 g of 1-(3-pyridinyl)-1 ,1-dimeihoxy-z-aminoethane are obtained
having a purity of 98 - 99% (determined in compatrison to a reference standard by
means of titration, HPLC-MS and NMR). This corresponds to a yield of 85% of theory,

based on the 3-acetylpyridine used.
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directly in a continuous apparatus to the am no ket al

of the fornmula (I) which is wuncritical froma safety
w@oioan7mbe vi ew, the preparation of the conmpounBCT/BP20051600640

formula (1) in high purity (greater than 97% 20 and

yield (greater than 75% based on the acetyl pyridi ne

used) in the formof the freel4base in a manner which

is suitable for the industrial scale; and fourth, the

use of solvent which can be reused directly in the

process in pure formor in the formof mxtures, so
Exampple 2'he environnental inplications are kept very

small. 25 ampl.e 1. Preparati of
PreBaraoR AT PRy Lol T B 2 P IRAR ARG e lpeiRod 1
1(a) In a reactor, 174 g of 40% hydroxyl ammoni um
chloride solution, 121 g of 3-acetyl pyridine and 245
2(ap lofa @3t oY 4100 diyYidos kiydeoxyinwnoniunachlorielectohation) 1213y of
30 conponent netering within a tenperature range of 15
3-acetypyridinecand 34 @ ofFo odimnMmby duuirdeoyPlotign are reacted in a 3-
PCT/ EP2004/.0006§‘0 3 salt solutio

corggmtw%g?ppgm I a; ﬁgﬁp@lgatpéea@r@& ‘gfm ‘?5;- %5"gC.o'lf'he resulting sodium
saltﬁﬁll@ﬁ’irg {)f BioutyASTFRIN S BXinfd s dofé@t with E)glj@ﬁ%grgt@gmw;ammonium

ution’i's reacted 1 n a continuous pr
chi¢ridsycl e nethod 5 via static mixers with parti al
wi thdrawal) with a solution of 193 g of
p-tol uenesul fonyl chloride and 655 g of toluene, up

200 el RS TRTo el 4 doililieud HefdRiioql method
via $24tR AR@rd Gﬁhﬁjﬂrﬂﬁ%itmﬂé\‘hﬁl)ivﬁ}h 8 2BRIRhest 1_f9"30§r})f Eﬁgge{lgsulfonyl

aqueous phase. 10 1(c) The’'solvent phase is a

chlorice dnd &56| yof toluers upribtanaihternahizngetakioé of 86r 38°C. The resulting
- 940 g of nethanol (or methanol/toluene m xture from )
biphagic ixturg is tham Pagsed thraugheh seraiating @opg)anshifiespdvent phase is

of _30% sodjum hoXi solution. The tenperature is
squéﬁfé%\ﬂﬁrqrﬁﬁhggqﬂgéHgghgge.zo - 40C. The reaction
solution is allowed to continue to react for another 5

2(c) The solvent phase is allowed to run direcily into an initially charged solution of
940 g of methanol (or methanol/toluene mixture from the 1st solvent distillation, see
below) and 48 g of sodium hydroxide. The temperature is kept within a range of 20 -
40°C. The reaction solution is allowed to continue to react for another 5 - 10 hours.
The methanol was distilled out of the reaction mixture as an azeotropic mixture
together with toluene (1st solvent distillation). The azeotropic solvent mixture can be
reused in the above-described reaction (see above). After the distillation, the distillation
residue is cooled to 25°C and the p-toluenesulfonié acid sodium salt is subsequently
filtered off and washed with 85 g of toluene. The filtrate is subsequently concentrated
by distillation under reduced pressure (approx. 100 - 200 mbar) up to an internal
temperature of approx. 120 - 130°C. Subsequentily, 10 - 20 g of polyethylene glycol
600 are added to the distillation residue and the 1-(3-pyridinyl)-1,1-dimethoxy-2-amino-
ethane is distilled off via a short column as a water-clear liquid at 1 - 10 mbar at an
internal evaporator temperature of 100 - 160°C. 148 g of 1-(3-pyridinyl)-1,1-dimethoxy-

2-aminoethane are obtained having a purity of 98 - 99% (determined in comparison to



10 hours. The nethanol was distilled out of the

reaction m xture as an azeotropic 15 m xture together
wowaoh/orokaene (1st sol vent distillation) at 70PET/8B1004/000640

and at nospheric pressure. The azeotropi c sol vent

m xture can be reused in the above-described reaction

(see, above). After the di stiflPation, the distillation

residue is cooled to 25C and the p-toluenesul fonic

acid sodiunlsalt IS subsequently filtered off and

washed with 85 of toluene. The filtrate is

a relgpaNGe MADYCCMERNS & diTalgn driBLCHYIS: anshNidle This corresponds to

a vIe UF Rl R EREPRFad BRAS e ackVipugdne gl Pt o

Subsequently, 10 - 20 g of polyethyl ene glycol 600 are
added to the distillation residue and the

1- (3-pyridinyl)-1, 1-di net hoxy-2-am noet hane is
distilled off via a short colum as a water-clear
liquid at 1.- 10 nbar at an internal evaporator
tenperature of 100 - 160C. 157.3 g of

1- (3-pyridinyl)-1, 1-di net hoxy- 2- am noet hane are

obtai ned 25 having a purity of 98 - 99% (determined in
conparison to a reference standard by neans of
titration, HPLC-MS and NVR). This corresponds to a
yi el d of 85% of theory, based on the 3-acetyl pyridine
used. WD 2004/ 072026 PCT/ EP2004/ 000640 14 Exanple 2:
Preparation of
1-(3-pyridinyl)-1, 1-di net hoxy-2- am noet hane, nethod 2
2(a) In areactor, 174 g of 40% hydr oxyl ammoni um

chl oride solution, 121 g of 5 3-acetyl pyridine and 245
g of 33% sodi um hydroxi de solution are reacted in a 3-
conponent netering within a tenperature range of 15 -
25C. The resulting sodium salt solution of
3-acetylpyridine oxinme is added with 2 g of

met hyl tri butyl ammoni um chloride. 10 2(b)

Subsequently, this solution is reacted in a continuous
process (recycle nmethod via static mxers with
partial withdrawal) wth a solution of 193 g of

p- t ol uenesul f onyl :
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chl oride and 655 g of toluene, up to an interna
tenperature of 35 - 38C. The resulting biphasic
worRoo0r®26 s t hen passed t hrough a separati ng zZBOEER20I4/000640
the solvent phase is separated fromthe aqueous
phase. 15 2(c) The solvent phase is allowed to run
directly into an initially chéged solution of 940 g
of nmet hanol (or nethanol/toluene m xture fromthe 1st
sol vent distillation, see below) and 48 g of sodium
droxide. The tenperature is kept within a range of
Wha%;ls claiggd $he reaction solution is allowed to continue
to react for another 5 - 10 hours. 20 The nethanol was
distilled out of the reaction m xture as an azeotropic
t t ( L
AP Rse oo L RyaiACh 1 kol dinosthane gerivatives of
theﬁ@mmﬂd(bn t he above- descrlbed reacti on (see above).
After the distillation, the distillation residue is
cool ed to 25C and the p-toluenesul fonic acid sodi um
salt is subsequently flltergg pff "and washed with 85
g of toluene. The filtr @ubsequently
concentrated 25 by di §ti tipn un
(approx. 100 - 200 nbar) t I nt%r nal
tenperature of approx. - Cﬂ@gc. Subsequently, 10 -
20 g of polyethylene glycol 600 are ded to the
distillation residue and the
1-(3-pyridinyl)-1,1-di met hoxy-2-am no- ethane is
distilledoff via a short colum _as a water-clear
thecﬁi. angtR 1ate aachipgepandently G%Gshalkybwﬁme dhealky! group may be

s e e PR S Lepivnpt ppoeen eoms o
cych®katdn! ﬁﬂjwhﬁ:‘ﬁ' aﬁdﬁ”r?r 1y 18 4 %g%& %gtgéﬁé‘ﬁ%&f‘ and where the

conpari son to WO 2004/ 2026 PCT 640

pyridiieeragicat is babsthn@ddy theans3- thr_4—Fb£|ﬁbrh OpvefdiBbi-iVBh&Bdbosition,
NVMR). This corresponds to a yield of 80% of theory,
based on the 3-acetyl pyridine used. WO 2004/ 072026

/ EP2004/ 000640 16
Wth Comprises,

reduced pressure

in process step (a), converting acetylpyridine of the formula (V) using an aqueous

solution of a hydroxylammonium compound or an équeous solution of hydroxylamine,
with the addition of an inorganic base comprising Mn+, to the acetylpyridine oxime
metal salt of the formula (IX) where nis 1-or 2 and M"™ is an alkali metal or alkaline

earth metal ion

L0

mn*

A\
A \/

V) (1X)
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What is clainmed is: 1. A process for preparing
1-(pyridinyl)-1,1-di al koxy-1-am noet hane derivatives
wo@boodsm26 ornula (1) 5 ORL NH2 i OR2 N (1) WhEPC€EERD04/000640
and R2 are each independently (Cl-C6)-al kyl, where the
al kyl group may be straight-chain or branched, or
where R1 and R2 together withithe oxygen atons forma
10 cyclic ketal in which RL and R2 together are a
(C2-C4)-al kyl i dene group, and where the pyridine
radical is substituted in the 2-, 3- or 4-position,
in ppocdsarsiop Yb), neadiimg3hp esietylpyridinevmetal sainpirthedsrmdla (iX) with a
process step (a), converting acetyl pyridine of the
solytirmefi @p(tvwengsw@orae. agigudrivative éxﬁt:or@tﬁlrbmg a leaving group Y
hydr oxyl ammoni um conpound or an aqueous sol ution of
hydroxylam ne, with the addition of an inorganic base
conprising Mi+, to the acetw pyridi ne oxine netal
salt of the fornmula (IX) @helr/eon is 1 or 2 and M+ is
an alkali netal or alkalindS%arth metal ion 20 ON'0
Mn+ N\ Nn (V) (I X) WO 2004/ 072026
PCT/ EP2004/ 000640

X)

where Y is F, Cl or Br, in a suitable solvent which is water-immiscible or sparingly
water-soluble or water-insoluble to give the acetylpyridine tosyl oxime of the formula
(X) |

(X1)

the reaction proceeding in a biphasic mixture of water and suitable solvent, optionally

with the use of one or more phase transfer catalysts,

and, in process step (c), converting acetylpyridine tosyl oxime of the formula (Xl) to a
mixture of an alkali metal alkoxide, an alkali metal hydroxide, an alkaline earth metal
alkéxide or an alkaline earth metal hydroxide with an alcohol to a compound of the
formula (1), where “alkoxide” means R'O” and/or R0", and where alcohol means
R1OH and/or RZOH, and Fl1 and R2 are each as defined for the compound of the

formula (1),



10

15

20

25

17 in process step (b), reacting the acetyl pyridine

nmetal salt of the formula (I X) with a solution of a
w@2dmalomeeesul foni ¢ aci d derivative (X) contai NPEYER2004/000640

leaving group YY O-S'O(X) 5 where Yis F, d or

Br, in a suitable solvent which is water-inmm scible or

sparingly water-soluble or wider-insoluble to give

the acetyl pyridine tosyl oxine of the fornula (X) O

[ NO1 N (X) 10 the reaction proceeding in a

bi phasic m xture of water and suitable solvent,
andmndmzungyhe wredesshontisgously o datghwise m%m@entlxaﬁyf@ch process

Yy, 15 and, in process step (c), converting

ﬁe%z%ﬁv ﬁ;rldlne tosyl oxinme of the formula (XI) to a

m xture of an alkali netal al koxide, an al kali netal

hydr oxi de, an al kaline earth netal al koxide or an

2. al'k@ prreegkividnicd inftyarX] Weemin theﬂﬁ)(l'&jiﬁélﬂ@dicéhs%ubstituted in -
conpound of the fornula (I) wher e "al koxi de" neans

theRtpositial.or R20 , and where al cohol neans RL OH and/ or
R2 OH, and Rl and .R2 are each as defined for the
compound of the 20 fornmula (1), WO 2004/ 072026

3. PG ERRR4E %84medliB one of claims 1 or 2, wherein R' and R? are each
(C1-Cg)-alkyl.

4. The process as claimed in one of claims 1 to 3, wherein, in process step (a),

hydroxylamine, hydroxylammonium chloride or hydroxylammonium sulfate are used.

5. The process as claimed in one of claims 1 to 4, wherein, in process step (a), M

+ + 2+
means Li , Na , K orCa

6. The process as claimed in one of claims 1to 5, wherein, in process step (a), the
inorganic base comprising M"™ is lithium hydroxide, sodium hydroxide, sodium
carbonate, sodium hydrogencarbonate, potassium hydroxide, potassium carbonate or

calcium hydroxide.

7. The process as claimed in one of claims 1 to 6, wherein, in process step (b), the

leaving group Y is CL.

8. The process as claimed in one of claims 1 to 7, wherein, in process step (b), the
phase transfer catalyst is a quaternary ammonium salt of the formula (XIl) or a

phosphonium salt of the formula (XII)
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and conducting the process continuously or batchw se
i ndependently for each process step (a) to (c). 2.
wab@4prmeess as clainmed in claim1l, wherein thECT/EP2004/000640
pyridine radical is substituted in 5 the 3-position.
3. The process as clainmed in one of clains 1 or 2,
wherein R1 and R2 are each ({8 C6)-alkyl. 10 4. The
process as clainmed in one of clains 1 to 3, wherein,
in process step (a), hydroxylanine, hydroxylanmoni um
chloride or hydroxyl ammoni um sul fate are used 5. The
process as claifwed in one of clains 1' to aR wher ei n,
in process step (a), M1, neans Li+, Na+, }f+ or Cat+
15 6. Thepfocggs—ar4larmed in one o 1QI_a}3rf__B___;%g 0,
wherein, in process step (a), the inorganfic b
conprising M+ i I'ithium hydroxide, sodiu hydr oxi de,
sodi um carbond sodi um hydr ogencar bonat g pot assi um
hydr oxi de, potassi um carbonate or cal ci um hydroxi de.
20 7. The procegXilas clainmed in one of clai(XHl)l1 to 6,
wherein, in process step (b), the Ileaving group Y is
C. 8. The process as claimed in one of clainms 1 to 7,
vvherg |n process step (b), the 25 phase transfer
whé Y6 R Csara 18 | a
SR A S
200ay (C2425)R0M EREOGHT GGG 40 braithed, R7 R8 N+ R4 X-
1

0 g) benzyl or
c) phenyl, and
X is an anion, for example fluoride, chloride, bromide, iodide, hydroxide,
hydrogensulfate, ’;etraﬂuoroborate, acetate, trifluoromethanesulfonate, nitrate,

hexafluoroantimonate, preferably methyltributylammonium chloride.

9.  The process as claimed in one of claims 1 to 8, wherein, in process step (c),

lithium hydroxide, lithium methoxide, lithium ethoxide, sodium hydroxide, sodium

methoxide, sodium ethoxide, potassium hydroxide, potassium methoxide, potassium

ethoxide, cesium hydrpxide, cesium methoxide or cesium ethoxide are used.

10.  The process as claimed in one of claims 1 to 9, wherein, in process step (c), the

acetylpyridine tosyl oxime of the formula (XI) is used without preceding drying.

11. The process for preparing an acetylpyridine oxime metal salt of the formula (IX)

Mo+

(IX)
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RPI RBX R5 RO (XII) (Xiii) where R3 to R10 are the
sane or different and are each independently a)

W@ @4020%6 al kyl , strai ght-chain or branched, 5P@I/EP2004/000640
benzyl or c¢) phenyl, and X is an anion, for exanple
fluoride, chloride, brom de, iodide, hydroxide,
hydr ogensul fate, tetrafl uor oHorate, acetate,
trifluoronethanesul fonate, nitrate,
hexaf | uoroanti nonate, preferably
met hyl tri butyl ammoni um chl oride. 10 9. The process as
cIained in one of claims 1 to 8, wherein, in process

wherfit eﬁzl el etewld'l\tflwr Ps“?:u'i‘ ﬂ{aﬂ é‘t‘gi |dr{(§ IHQR éé‘r‘i’r’fh?@al ion, and where

OXI de, | um r oxi de, um met hoxi de

the %QW@%@H&‘P@ ﬁﬁasnnﬂteéwmhmd bexuptssmmt assi um

oxi de, potassi um et hoxi de, cesi um hydr oxi de,
cesi um nmet hoxi de or cesium et'hoxide are used. 15 10.
The process as clainmed in one of clains 1 to 9,
whicl\eenfrisesi n process step (c), the acetyl pyridine
tosyl oxinme of the fornmula (XI) is used w thout
precedi ng drying. 11. The process for preparing an

MU AR efitHE fomiah (gpl t of the fornula (IX)
con Bty R s 08/ 072026  PCT/ EP2004] 000640

0

N
o
N V)

using an aqueous solution of hydroxylamine or of a hydroxylammonium compound,

with the addition of an inorganic base comprising Mn+, to the acetylpyridine oxime
metal salt of the formula (IX),

and conducting the process continuously or batchwise.

12. The process as claimed in claim 11, wherein the pyridine radical is substituted in

the 3-position.

13. The process as claimed in one of claims 11 or 12, wherein M™ is Li+, Na+, K or
Ca2+

14. The process as claimed in one of claims 11 to 13, wherein the inorganic base
comprising M is lithium hydroxide, sodium hydroxide, sodium carbonate, sodium

hydrogencarbonate, potassium hydroxide, potassium carbonate or calcium hydroxide.

15. The process as claimed in claim 11 to 14, which is conducted continuously.



20 where nis 1 or 2 and WMh+ is an alkali netal ion or
al kaline earth netal ion, and where the pyridine
WO 20021026 S substituted in the 2-, 3- or 4-posPCT/@P2005000640
whi ch conprises converting acetyl pyridine of the
formula (V) O 0 1-5" ---k N (V) 10 using an aqueous
sol ution of hydroxyl am ne oropf a hydroxyl anmoni um
compound, wth the addition of an inorganic base
conprising Mi+, to the acetyl pyridine oxinme netal
salt of the formula (I1X), 15 and conducting the
| I ' fokguld el pr ocess as

16. ggfo%%gsﬁﬁpé:ﬂeg?%q{%{e%e epﬁa}@’rﬁzﬁyri di ngﬁr)adi cal is
substituted in the 3-position. 20 13. The process as
clainmed in one of clains 1y30r 12. wherein M+ is Li+,

Na+, K+ or Cat+. 14. The priocg as clainmed in one of
clainms 11 to 13, wherei n,@’ﬁ% R ani ¢ base
conprising M+ is |ithiium h@droxrde, sodi um hydroxi de,

sodi um car bonat e, [ 25 hydrogen carbonat e,

pot assi um hydr oxij{ldes~|Jpot assi um car bonate or cal ci um
hydr oxi de. 15. “fprocess as clained in claim1l to
14, which is condu€ted continuously. WHP004/ 072026
PCT/ EP2004/ 000640 21 16. A process for preparing the
conpound of the formula (XI)

5 where the pyridine radical is substituted in the 2-, 3- or 4-position,

which comprises

reacting the acetylpyridine metal salt of the formula (X)

10

0"
A | M+
‘ s,
N

where nis 1 or 2 and Mn+ is an alkali metal ion or alkaline earth metal ion

15  with a solution of a p-toluenesulfonic acid derivative (V1l) containing a leaving group Y
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O NOS 1170 1 ON (XI) 5 where the pyridine

radical is substituted in the 2-, 3- or 4-position,
waobioglo7meerpri ses reacting the acetyl pyridi ne neCHEPRa4/000640

of the formula (I1X) 10 NO 1 Mn+ Nn (IX) where n

is 1 or 2 and M+ is an alkali_ netal ion or alkaline

earth netal ion 15 with a sold4ion of a

p-tol uenesul fonic acid derivative (VIl) containing a

| eavi ng group Y WD 2004/ 072026 PCT/ EP2004/ 000640 22

.Y 0V (X)) were Yis F, or Br, in a suitable

sol vent which is mater-inédlu e or sparingly water-

soluble to give the acety Bgﬁidine tosyl oxime of the

formula (XI), 5 the reaction proceeding in a biphasic

m xture of water and suit awwat er -i nsol ubl e

sol vent, and the reaction eedi ng optionally with

the use of one or nore phas

(X)

where Y is F, Cl or Br, in a suitable solvent which is water-insoluble or sparingly water-

soluble to give the acetylpyridine tosyl oxime of the formula (XI),

the reaction proceeding in a biphasic mixture of water and suitable water-insoluble
solvent, and the reaction proceeding optionally with the use of one or more phase

transfer catalysts,
and conducting the process continuously or batchwise.
17. The process as claimed in claim 16, which proceeds with the use of one or more

phase transfer catalysts, and wherein the phase transfer catalyst is a quaternary

ammonium salt of the formula (XII) or a phosphonium salt of the formula (XI11)

R3 . R7
+ -
RB——-—T—— R4 X Rw...i,t,,_Ra X"
R® RY
(X11) X

where R3 to R10 are the same or different and are each independently
a) (C1-Cop)-alkyl, straight-chain or branched,
b) benzyl or
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transfer catalysts, 10 and conducting the process
conti nuously or batchw se. 17. The process as clai ned

WO pooglozdors 16, whi ch proceeds with the use of OPET/BP2004/000640
nore phase transfer catal ysts, and wherein the phase
transfer catalyst is a quaternary ammonium salt of
the formula (XIl1) or a phosp83niumsalt of the fornula
(XI11) 15 RBR7 0-14 R4 X RIOt~ -- FP X R5 RO (X
1) (XIl1l) where R3 to R1O are the sanme or different
and are each independently a) (Cl-C20)-alkyl,
ste)aphenylchafin or branched, - 20 b) benzyl or VO

X SRR S TETASRH CORHR, oy A0 hyaBRger
hydr%;)gg %ﬁ atgyt%'h%ﬁh?r%borﬁﬁdéé’&é’fés"ﬂ i Lf’drSmethanesquonate nitrate,

uorobora acet ate tr| or omet anesulfonate

hexdfidorédrtimongsaplaiorpininetmytiaibatylaneaieradl ghioride.
met hyl tri butyl ammoni um chloride. 5 18. The process as
claimed in claim16 or 17 vvherel n the pyridine

18. p‘?gé %zécéé asg ébSt frhc i for Sr'?%u' t?\g W%I%I%{é%hcal is
subStRMAUGH e SiSbSiRH. ! nuously.

19. The process as claimed in one of claims 16 to 18, which is conducted

continuously.



