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WD 2004/ 072026 PCT/ EP2004/ 000640 1 Process for
“%@parl ng(hpyrl di ne-substituted am no ketal derivatives .
i nvention provides a process for prEBER00MH00640
pyr i d| nyl -substituted dial doxyam noet hane derivatives
of the fornula (1) and intermediates in the process 5
according to the invention. ORL ° (_4NH2 N RR2 O
(1) The conpounds of the fornula (1) are
i nt er nedi at es |n the preparation of actlve 10
har jaceut i cal redi ents. For ex l e, at ent
ProBeS BT PraPaise PYBIBS THESL IR BV ROl dervaleeves of a
corrpound of the formula (1) in which the pyridine '
-radical is substituted in the 3-position and R is .
Thel §bs6R1 irkliibn gﬁwég @gréd BbhSFchARIY ;yﬁtdlrvﬁ%ubsmuted
according to U , conpounds Of ‘the ¥
dlal(m)kgarammeﬂ‘tﬁtrm terbladive ORf theGoBR8la (i) AGA lmtém")ledmﬁesl ln the Process
i tion, ounds of thefornula(l) are used as a
accg F@ﬁ‘hﬂ"’%l nBt“P'&r preparing pyridinoinidazol e
derivatives of the.fornmula (111) (J. Am Soc., 1938,
753- 755) ‘

~ ORt
=~ OR2
e )

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

pharmaceutical ingredients. For example, US patent 5,792,871 describes the synthesis

of derivatives of a compound of the formula (1) in which the pyridine radical is

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

according to US 5,792,871, compounds of the formula (I1) are obtainable.

0**\@

In addition, compounds of the formula (1) are used as a building block for preparing

% )

_pyridinoimidazole derivatives of the formula (111} (J. Am. Soc., 1938, 753-755)

mn
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R / f N (TNN(I Il) 20 WD 2004/ 072026
- PCT/ EP2004/ 000640 2 where R' is H, SH Derivatives
wof 206067 %rl di noi mi dazole of the formula (I111) oL £P2004/000640
used 1n turn for preparing novel macrolide
antibiotics, for exanple tel i thronycin (US 5, 635, 485) .
5 Known processes for preparifg conpounds of the
formula (1) are based on the action of alkali netal
al koxi des on p-tol uenesul fonic esters of ketoxines in
al coholic solution, for exanple am no ket al
wheg(? ,,\@H of the formula (1) occur as an
ihternediate in the preparation of cyclic am no
ket ones (F Mol [ er: Am ne durch Unm agerungsreakti onen
10 (Neber-Um ageru zfcgAm nes by rearrangenent .
Derivatices ohthe( Wlﬁb’r\olﬂéﬂgﬁi agéihentorula (L were vgdl in jyrp.for preparing

Sti ckst of f ver bi.ndu en [ en

novehmeeiolidg aripieticsy %F%‘Bé?ﬂ%ﬁ!{%ﬁ?ggoé{ggg"‘*}’-
1-(pyridinyl)-1,1-di al koxy- 2- am noet hane derivatives
of the formula 15 (I) is described in the US patent

' Kno'%vr? ﬁ?ec%ﬁée@%rgﬂebhﬂngmr‘fmo@ndé of tise fortBd@ i) iade |h>3als}zd on the action

di et hox am noet hane di hydrochl oride of th
of alucahnneml (allwpuda,s omp-blieneaiiiinic mstars @ﬁé@t@"ﬁﬁédté@&ooho'w solution,

for g)%.etlmple amino ketal derivatives of the formula (I) occur as an intermediate in the
preparation of.cyclic amino ketones (F. Molier: Amine durch Umiagerungsreaktionen
(Neber-Umlagerung) [Amines by .rearrangement reactions (Neber rearrangement}},
Houben-Wey! 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
() is described in the US patent 5,792,871 usmg the example of the 1~(3-pyridinyl)-
1,1-diethoxy-2- ammoethane dihydrochloride of the formula (lV) by the following three-

stage process:

NH, x2HCl

vy

In this rhethod, 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 probedures and also by addition of fresh pyridine (water content < 5 mol%).
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NI -12 x2 HOI CNj (1V) 20 In this nethod, .
3- aceté&%/\n“dl ne of the formula (V) is initially

W 2904 th hydroxyl anmoni um chl oride in nmeRGTAERN004/000640
The resulting 3-acetyl pyridine oxine of the fornula
(VI) is converted to pyridine ? a sol vent change and
rs dried by a plurality of digtillation procedures
and al so by addition of fresh pyridine (water content
<5 nml%. 25 WO 2004/072026 PCT/ EP2004/000640 .3 O
NOHx HCL N NMNO Alternatively, theoxw@,];]lonls
carried out dired®@ly in pyridine and dryi ngNTs
effected,in- fame manner. Theé resultin Ini xture of
the hydroc ' 3-acetyl pyridin of the
formula (VI d pyridi ne—+s—s#bsequ ht I)/ react egdi th
tosyl chloriae of the fornula (VII1) toy Qi ve
3-acetyl pyri dj Fe tosyl oxinme of the fornmula (M11),
_preC|p|tatedV the mxture with water awg
isolated. 0 OHdO 01 NONp-S

Alternatlvely, the oximation is carried out directly in pyridine and drylng is effected in
the same manner. The resulting mixture of the hydroch]onde of 3- acetylpyrldme oxime

of the formula (V1) and pyriding i is subsequently reacted with tosy! chioride of the

- formula (Vil) to give 3-acetyipyridine tosyl oxime of the formula (VIII), precipitated from -
- the mixture with water and isolated. | |

vy vy | (Vi)

Tht_a resulting tosyl oxinie of the formula (VIII) is subsequently reacted with potaééium

ethoxide in ethanol in a Neber rearrangement to give the amino ke’fai, The resulting

-p—tpluenesulfonic 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-d|ethoxy-2 -aminoethane dlhydrochlonde of the

formula (IV) as an orange-colored solid.

Accordmg to US 5 792 871 the purity of the isolated product could only be estlmated
with the aid of H and C NMR data to > 95% as a consequence of unknown:

|mpu.nt|es. For the furth_er reactlon, the amino ketal dlhydrochloride (V) is suspended
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XHC I'i N NO (VIl) (MIl) 10 The resulting tosyl

' ' e formula (VIIl) is subsequently reacted
mgﬁ’é’g%ﬁégu um ethoxide in ethanol in a Neber FPCT/EP2004/000640
rearrangenent to give the am no ketal. The resulting
p-tol uenesul fonic acid potassiymsalt is filtered
after dilution with nethyl tert-butyl ether and the
filtered solution is adm xed with hydrogen chl ori de
di ssolved in ether. This 15 precipitates the

in \éﬁ@Eyﬁggﬁrgﬁeg%&igis%gwgﬁﬁi%%ﬁbgg@mm to prepare the amino

ketal andiee frebdyaa whichds réfquirgdiiorght duttise ScolfRing ikaction.
purity of the isolated product could only be estinmated

with the aid of 1 H and 13_CNI\/R_d_atato>95%asa .
g RS RAEREFnEl AYBR e ol etiae of 16 4818 15 o e
ndSARASEAL, 1RCHRMEICIRESTHEARLRA06AD e el astoon

procedpre) Bevonkk tinBagetHpyriding 3oty @xirhedniasre didie i the formula (Vill)
required for the further coupling reaction. The

decoropesercwenyi ersilyin dieeventel prolengsdsiovage abeve roem teanperature fo
scal e-up to th I'-S industrial scale: first, él_ﬁe lovridine fosvl

rel BRSO SAEY EREAMRRRIRToRerdl P d-gpyipyridine tosyl

oAbt 1000 RS 3EEHET erEie OB b4 f fotuene-

suliiAfeRBRYERe \Cter IR IMolldrnAntife RRsh UthisRealtggedktionen (Neber- -
st orage above roomtenperature to release large -

Umdagenung), dloeben-4dVeyl ddétrplickstioidverbinsiungendl (1957), p. 903-905). Third,
3-acetyl pyridine tosyl oxine apprgx. 1000 J/g, see o
the -G PYERIY AT dipthos2- amiaoehens dhvdrechloride @) BFpared in this

< wayyk BMGERhSRIEhT BloRiadadE whitris COhirFed by I stf8hg Roloration.

Fourth, in order to obtain the free 1-(3'-byridinyl)-1 ,1-diethoxy-2-aminoethane, the
isolated salt (IV) has to be released with-an auxiliary base in an additional step. Fifth,
there are frequent solvent changes during the prdcess. The solvent mixtures then have

to be worked up again very expensively, which leads to environmental poliution.

Disclosed is a process that may be a rﬁore efficient and $afe process for synthesizing the

compounds of the formula__(t).

7 In one aspect, there is provided a process for preparing 1-(pyridinyi)-1,1-dialkoxy-1-

aminoethane derivatives of the formula (1)

OR1

(S
= 2
N OR

M
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Url agerung), Houben- Wyl 11@1: Sti ckst of f ver bi ndungen
11 (1957), p. 903-905). Third, the

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

di hydrochloride (1V) prepared in this way is

contam nated by by-products, which is confirnmed by the
strong coloration. Fourth, in order to obtain the
free 4-(3- yridinyl)-1,1-di et hoxy-2-am noet hane, the

. wl1€5fe|l%oaad sl ¢adH | Hhebéﬁdérﬁt})bﬁ:{sﬁgg%ﬁﬁﬁ f%&% t@% alkyl group may be
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st |t|a[ base in an additi
S 'Zi‘l' ﬁ@(‘fﬁ@h?r anghedent WbB@BesanﬂJRl ggether pithahe oxydBA atoms form a

h to be worked
cySft k&gl i ﬁ‘chﬁ hg‘fgaﬁ)geﬁ@r@ﬁ@,af ¢ eﬁlk%gggg:grr‘@xg 'and where the

expen5|

pybdinel r@gm& isSsid gt t Srraé/‘g re efficient
and Safe process @ggqéﬂf?gé& 2 S?%&'gg'orrpounds of the
forrrula(l) In one aspect, there is provided a

cess .for preparing 1-(pyridinyl)-1,1-dial koxy-1-

_wcm PHSER derivatives of the formila (1) ORL N2 N )

OR2 (I) 4a where RL and R2 are each independently
(C1l-C6)-al kyl, where the al kyl group nmay be
in procasg i o
st et ety BBl ppasueous

gether with the oxygen

- solpyp%f%nymo)qmm i onon
| .Wltfgﬂféjﬁdd;ggﬁ g’g%r el hewg%rl di ne (r)aglﬁc i gsg%swqmddmxylamme
oP RS FOROMAISNY Monpta ﬁ'@saCEIBlpvndme oxime

metal 051k 95 tHd fb?n'ﬁﬁé &!XZ%Y &b BY Spﬁtz%’rﬁf i neéﬁkah metal or alkaline

formula (V) usin aqueous

' 'eaﬂ*fymetalyd:mmmnl um conpound or an aqueous soI ution of

hydroxyl am ne, with the addition of an inorganic base
- conprising. M+, to the acetylpyridine oxinme. netal
.salt of the formJIa (I'X) where nis 1 or 2 and I\/h+ IS

an al kal i met al’ or aI kallne F : o
L ) ‘ N!,
o — ot
N

v | o)y
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earth nmetal ion 20 ONNnN N (IX) 4b in process
step (b), reacting the acetyl pyridine netal salt of
the formula (1X) with a sdution of a

p-tol uenesul fonic acid derivative (X) containing a
leaving group Y Y OAS "O(X) 5 where Yis F, O or
Br, in a suitable solvent which is water-imm scible or
sparingly water-soluble or water-insoluble to g| ve

in fpRScEReltth gg%q?.g} B actollio s, oty sak it e Fomla T with a
| sobitjinesf £ pribkicneeudnivic! damshtid ¢)6@oﬂt§iﬂh1§§%ﬁgarvgp%g roup Y

optionally wth the use of one or ‘nore

catal ysts, 15 and; in process step (c), converti ng
acetyl pyridi ne tosyl oxime of ,the fornmula (XI) to a
conpound of the fornula (Ibei net eri ng corrpound (XI)
to a mxture of an alkali

X

whereYis F, Clor Br, in a suitable solvent which is water-immiscible or sparingly

water-soluble or water-insoluble to give the acetylpyridine tosyl oxime of the formuila
A(XI)

)

the reactlon proceedmg ina blphasm m:xture of water and suitable solvent, optionally

_ wzth the use of one or more phase transfer catalysts

' ‘- and; in process step (c), convertmg acetylpyndme tosyl ox:me ‘of the formuta (Xi) toa
. compound of the formula (1) by metermg compound (XI) to a mixture of an aikali metal
alkoxide, an alkali metal hydrox1de an alkaline earth metal alkoxide or an alkaline
earth metal hydroxtde with an alcohol to a compound of the formula (I) where
| alkoxnde means R’ O and/or R O’, and where alcohol means R OH and/or R* OH
and R and R are each as def“ ned for the compound of the formula M,



al koxi de, an al kali netal hydroxide, an alkaline earth
nmet al al koxi de or an al kaline earth netal hydroxide
with an al cohol to a conpouﬁ& of the formula (1),

where al koxi de" neans Rt0 and/or R20 , and where

al cohol nmeans R~-OH and/or RzOH, 2 20. and Rt and R
are each as defined for.the conpound of the fornula

dnd codductmgaheqrdoeds oontimpushosEsstichwide mdepehdently for each process

bat chwi se i.ndependently for each process step (a) to

step.(a} 19 Ghot her aspect, there is provided a process

for preparing an acetyl pyridine oxinme netal salt of

the formula (IX) MD\[JMH.lS Nn (IX) where nis

Ilﬂ‘rgr?ogire? Ia%:%’gt g%%%s e\rﬂgéc}@h ec%g EC? gre'g OJ Ia%étF@Pﬁﬂ% dxild Hetal salt

oftigdermiladlEd in the 2-, 3- or 4- p03|t|on, whi ch

conpri ses converting acetylpyridine of the formula (V)

OHIl ~ HN-N) using an aqueous sol ution of

hydr oxyl am ne or offa hydr oxyl Q¢T- moni um conpound,

with the addition ¢f an inongani ¢ base conprising M+,

to. the acetyl pyridi [ '
Lo . MI'H-'

T X

~ wherenis1or2and l\lln_+ is an alkali metal ion or alkaline earth metal ion, and where

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

which comprises

converting acetylpyridine of the formula (V)

using an aquéous solution of hydroxylamine or of a hydroxylammonium compound,
with the addition of an inorganic base comprising M™, to the acetylpyridine oxime

metal salt of the formula (IX),

and conducting the process continuously or baichwise.



nmetal salt of the fornmula and conducting the process
conti nuously or batchmﬁse.4éd I n yet another aspect,
there is provided a process for preparing the conpound
of the formula (XI) 11 OO0 NN (X). 5 where the
pyridine radical is substituted in the 2-, 3- or

In yet 4ndR@$ bédeON thera¥ balid 6O Prot&se For pRMEHIgBe I:d'hﬁ)ound of the formula (XI)
acetyl pyridine metal salt of the fornula (1X) 10 N-O

Mh} r N n (1X) where nis 1 or 2 and M+ is an
alkali netal ion or alkaline arth nEtaI ion 15 with a

sol ution of a p- toluenesulfon c 2 der|vat|ve (VII)
containing a IeaV|ng group, S O i !
(x>

o

N (x1).
where the pyridine radical is substituted in'the 2-, 3- or 4-position,
which comprises

reacting the acetylpyridine metal salt of the formula (1X)

10

15

Mt

R

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

with a solution of & p-toluenesulfonic acid derivative (Vil) containing a leaving grdup Y -



where Yis F, O or Br, in a suitable solvent which is
wat er -i nsol ubl e or sparingly water- soluble to give
the acetyl pyridine tosyl oxigee of the formula (XI),
the reaction proceeding in a biphasic m xture of water
and suitable water-insoluble solvent, and the
reacti on proceeding optionally with the use of one or
nore phase transfer catal ystsY and conducting the
process continuously or bat ] Disclosed is a
process for preparing 1-pyridii
1, 1-di al koxy-2-am noet hane deg
(1) where RL and R2 are each
(C1-C6) -al kyl, where the alk
strai ght-chain or branched, where Rl and R2
together with the oxygeff atons forpa cyclic ketal in
which R and R2 together are a (C2- -al kyl i dene
group, and where the pyridine radical is substituted
in the 2-, 3-_or 4-position, preferably in the
3-position, which conprises, in process step (a),

. W & ik DV, G ) I usi an .
e s PG R ERABR SR Ealsdnae o Sparingly water-
seibleploagiby dh@mbgamm"n@t irFle 6

PCT/ES§%04/00064 5 ér hy Jgﬁyﬁgﬁﬁgﬁ%ﬁﬁﬁgﬂ%igte, or

an aqueous sol ution of hydroxylam ne, with the

si mul f.aneous ot | ater, _additi on of an inorganic base ‘
ﬂl?oﬁ%‘i'gri‘ Rﬁoﬁiﬁﬁ‘j‘ngw grhiphasie myixiwe o werteo andsuitsble water-insoluble

| X),. Wh ' : 2 Mh+ |
e, B Bt By e st e
uaﬁﬁarcé$%%¥gpre n=2, preferably Li+, 5 Na+, K+ or
Cat+ O \"\' I [iMn+ NN

»

Jependent | y
ggloup may be

-and conducting the process continuously or batchwise.

_—

Disclosed is a process for preparing 1-pyridinyl-

1,1 -dialkoxy-2-aminoethane derivatives of thé fomiula (I} where R1 and R2 are each
independently (C1-Cg)-alkyl, where the alkyl group may be straight-chain or branched,
or where_Ff' and R2 together with the oxygefi atoms form a cyclic ketal in which Fi1

- and F{2 togethér are a (C2-C4)-alkylidene group, and .where the pyridine radical is

sub_sti'tutedl in the 2-, 3- or 4-position, preferably in the 3-position, which comprises, -

in process step (), converting acetylpyridine of the formula (V) using an agueous
* solution of a hydroxylammonium compound, for example hydroxyiammonium chloride

L}
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n (V) (IX) RL and R2 are preferably each a
(G -C6)-alkyl radical. Particular preference is given
WH2004/072R6 and R2 being the same and each bei n@PGI/EP2004/000640
(Cl-C6)-al kyl radical. (C1-Co6)- AIkyI is, for exanple,
met'hyl, ethyl, n-propyl, isopropyl, n-butyl, I sobutyl -
or n- hexyl The cyclic ket al "®&ntaining a
(C2-C4)-al kylidene group is, for exanple, a
[1, 3] di oxol ane or a [1, 3]d|oxane radi cal. 15 The
preparation can be effected batchw se or continuously

or rmdrexgﬁ@mommm swlfets, mrﬂsbamﬁouﬁeadumm"gof hmowﬁﬁummdmth the

isolated or furt
sinfigbeSus i Rocpditn o SoraiBs bR pme ST o ey,
acé?%lﬁ%ﬁd@:e rdéét n’l\%fialeo%ﬂ} of th@?&imu'a’@'(ﬂﬁﬂéfe R?Ts;fg)r 2 and | M™" is an
alkal Wtalnﬂemldﬁwhéﬂe&h—mbdamdhde%arml rketdl iorelvabreon=2, preferably Li,
al kalineogarth netal carbonates or alkali metal or
Naga| Ikalor k& earth netal hydrogencarbonates or nixtures
thereof, preferably |ithium hydroxide, sodium
hydr oxi de, potassi um hydroxi de, cal ci um hydroxi de,
sodi um car bonat e, sodi um hydr ogepcar bonat e 21
pot assi um 25 car bgpate. WD 2004/ D72026

PCT/ EP2004/ 00Q640 [|6 For 100 nol di ne,
preference g8 m~t o using.,98- M
hydr oxyl am fle @) hydr oxyl anmoni u pr e

preferably 99yTI01 nol; and also pf an

i norgani c base conprising M+, noke preferabl ylm®00-220
nol, or 1 00-] 50 nol of an inorgani ?Xbase conpri si ng
M2+, nore preterably 100-110 nol . 5 (X) '

R1 and Fl2 are preferably each a (C4-Cg)-alkyl radical. Particular preference is 'give'n to
R1 and F{2 being the same and each being a (C1-Cg)-alkyl radical. (C1-Cg)-Alkvl is, for
example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or n-hexyl. |

The cyclic ketal containing a (02-04)-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

_ multlcomponent metering. The compound of the formula (IX) can be isolated or further

processed as a solutlon or suspension.

M is, for example, Li+, Naf, K* or Caz+'.. 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 poiassium
carbonate. ' ' ' |
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In process step (b), the aqueous sol ution, the aqueous
suspension or the isolated solid of acetylpyridine

| t of the fornmula (1 X) is reacted wit
' sﬁoqﬂg‘{’?%géﬁof a . p-toluenesul fonic acid derivat if}(fgr/lflsgjm:s/ooomo

containing a leaving group Y Y O-S 10 (X) where Y is

F, d or Br, preferably O, inga suitable solvent

which is water-insoluble or sparingly water-soluble

to give the acetyl pyridine tosyl oxinme of the formnula

(XI') 11 NIOON (XI)- 15 the reaction proceeding in a
Fobi pbarbicofEcstyihRidHe VirieRiroAnd |ssgivbﬁ% s @8-1'26%6@' e

sol'vent, and the reacti on opti oRal proceedi ng Wt :
hydlhne(yla:smneforMdrwylmmmmmmpmmmreqabﬁmbtyseg-ﬁon mol; and

phosphgni um sal t's,

el 2ERGR A o b pestromANTSLIL . Bore Recfesbhi20-220 mol,

o B ERBIAE SR gl % B b 0110 mol

forrrul a (XI11) 20 WD 2004/ 072026 PCT/ EP2004/ 000640 7
RRR7 RI RA-X- RIOI RE X- 0519 (XI) (XI1)

~ Inprosess Riep (b)Rbe aqeediesasiatien, dhe diglbeus Buspagsion or &8¢ isolated solid

|ndePendentI
of acetylpyridine metal salt of the formula (IX) is reacted with a solution of a

p-toluenesuifonic acid derivative (X) containing a leaving group Y

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)

X1

' the reaction proceedmg ina blphasm mlxture of water and suitable water—msoluble

solvent and the reaction optionally proceeding with the use of one or more phase

ftrarjsfer catalysts, for example quaternary ammonium or phosphonlum salts, preferably

" a quaternary ammonium salt of the formula (Xi} or aphosphonidm salt of the formula

(X1} or & hydrate of a salt of the formula (XII) or of the formula (XHI)
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a) (Cl-C20)-al kyl, straight-chain or branched, 5 b)
benzyl or c¢) phenyl, and X is an anion, for exanple
“ﬂ%?&%@@%ﬁ chloride, bromide, iodide, hydroxi dCT/EP2004/000640
hydr ogensul fate, tetrafl uoroborate, acetate,
trifluoromethanesul fonate, nityate,
hexaf | uoroanti nonate. 10 The rfaction in a biphasic
m xture is preferably carried out with the use of one
or nore phase transfer catalysts, but ‘al so proceeds
W t hout phase trgnsfer catalyst. Process sgfep (b) can
be effected batﬂ W se or continuously, pr%%erably
conti nuously, in+ 15 ich case the cqpcentration of
‘the conpouid of NThe iﬁ%\'?%m a (Xl) whi (H(jIB’I‘S'PCT‘I"tReté(
~from a safety Aoint of viewis kept |OMLlThe '
resul ting m xtug® of solvent and aqueousng$ase is
. subsequently separated by the customary hods of
_phase separationgxhhe aqueous phase cont aiggpt he
di ssol ved netal salts used. The aqueous phase is fed
to a biological purification. Optionally, the aqueous
phasg can, subsequently be washed 20 once or nore with

whersRtetR & avattRs shirrobudifferaitlanenire i ihhépéﬁ’c'lé/rﬁ%e

phases conbi ned and further processed together.

sol @eC1er allgdrstmigst-chain oo panoiedf the fornul a
(XI In process step (b), for 100 nol of

3-a ietqﬂnﬁylr@rdi ne oxine salt of the formula (IX), 25

pref.er i, .given to using 0.1-50 nol, preferably
0. 21-3)1(5)%%@?'} ag'fi the phase transfer catalyst. WD

X ROMHAAGRO RS REMBER08AG008Hd e, Hrbiade) iegidef hydroxide,
quat ernary anmonium salts of the fornula (XXIT) are
hydrogensulfate, tetrafluoroborate, acetate, trifluoromethanesulfonate, 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 phése 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 éeparation. The'

aqueous phase contains the dissolved metal salts used. The aqueous phase isfedtoa

biological purification. Optionally, the aqueous phase can subsequently be washed
once or more with a suitable water-insolubie solvent, and the solvent phases combined V
and fu_rfher processed toge{her. The solvent phase contains the compound of the
formula (XI). o | | |

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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30 (n-tétradeCyl)trimethylammonium' bromide, (n-hexadecyl)trimethylammonium brOmidg, \

t et ramet hyl anmmoni um brom de, tetranmet hyl anmoni um
chl oride, tetraethylamoni um chloride,
W@rﬁﬁlfﬁzbk! et hyl ammoni um chl or i de, - PCT/EP2004/000640

met hyl trii sopropyl anmoni um chl ori de, ‘

met hyl tri - n-butyl ammoni um chl oride (Aliquat(D 175),

met hyl tri-n-butyl anmoni um 5 bg om de, .

nmet hyl tri - n-but yl ammoni um hydr ogensul f at e,

nmet hyl t et r a- n- but yl anmoni um chl ori de, o

met hyl tri-n-octyl anmoni um chl oride (Aliquat(r) 336),
ExaffBio o lato iy BRSO S Our @ toRfuta 00D are |
tetraméthylaniinoaiuny baomide| tetrameihgkindmonilimehlyrides tetydeth@@mmonium

- Cl18)-al kyl chloride, tetra- n-propylamonium .
chlogge onthydyliristhdamuaniwy c;mmﬁ,uﬁe@wlta\spa@pyﬂamwmrchionde,

eSS4 g B, i AR cnir

bror%wgﬁw%twgi—ﬁwm*%géﬁ%lﬂﬁe, methyltetra-n-butylammonium

chilogitiby hristhyiim- oot sanmmeniunm dhioidal@iliquat® 336), methyliri-
tetra- n-.but%l ammoni um chl oride, tetra-n-butyl--
n-ociytaomnomiLioY bydraxidet satihayliriceprylasmenibanelaride de,

methBhicRRB A IO iR U YDy PRReT AU Gy chloride, tetra

o PR SRRty

octyl@hrRImRir YahidTie) itrliéthg!hh-@bi‘ muoHhydsrahide, triethyl-n-decylammonium
tetranmet hyl anmoni um brom de, tetranethyl anmoni um _
brornists, dristhylen-henedesyiammonium hremide ) phenilisethyammonium chioride,

* ethyiempe I ATREIITT RFB A Qi (B TR g1 DUl Jarhmonium chioride, tetra-n-butyl-

—

a3 bR AR S ehifn o, tracn-butytemmppium

hydpsEHsuYAld, fstratRetHyRIMAMdNiUBSdink BRIP4ty RYSiheriute hydroxide -
(n-octyl)trinmethyllamoni um brom de,

pentatwbatg, jetramethiyidnamoohinu iydroddelenethyltriethylammonium bromide,
tetra-n-propyl ammoni um br om de, . .

tetrayRefilamnmaniym shiRiideumonelydiate, tetramethylammonium bromide,

: tetréﬁﬁgﬂsﬁ%ﬁﬁﬁdﬁ%g%%W&h?{aﬁi&gﬁrum tetrafluoroborate,

(n'—ﬁ@@f‘rﬁéth&aLﬁirb@W biSFhiRe? Pg@ﬁyltrimethylammbnium chloride,

nzyltri ammoni um t ef taf | Uor oborate, . .
phebghdyketmilatmdniumidodide) bgdzydirintethy2Bnmonium chloride, benzyltrimethyl-
[)trinmethyl amoni umchl ori

(n- dodecy . de, _ .
ammaniysa &c;dg,tbew{tﬂmeﬂm{@mmmmunbwcuexlde, (n-octyl)trimethylammonium

bromide, (N-nonyltrimethylammonium bromide, tetra-n-propylammonium bromide,
phenyliriethylammonium iodide, (n-decyl)frimethylammonium bromide, |
benZyitr_iethylémmonium chlo'rid.e, benzyitriethylammonium bromide,
benzyltriethylammonium tetraﬂuorobdrate, benzyltriethylammonium hydroxide,
(n-dodecyl)trimethylammonium chloride, (n-dodecyl)trimethylammonium bromide,

benzyltri-n-propylammonium chloride, tetra-n-butylammonium bromide, tetra-

‘n-butylammonium iodide, tetra-n-butylammonium acetate, tetra-n-butylammonium -
" hydrogensulfate, tetra-n-butylammonium hydroxide, tetra-n-butylammonium

_ triﬂuoromethanes'ulfonate, (n-tetradeciyl)trimethylammonium"chloride,
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benzyl tri-n-propyl anmoni um chl ori de,
_tetra-n-butyl anmoni um brom de, tetra- n-butyl ammoni um
WilbHP#@720%6et r a- n- but yl anmoni um acet at e, PCT/EP2004/000640
tetra-n-butyl anmoni um hydrogensul f at e, ‘
tetra-n-butyl ammoni um hydr oxi de, tetra-n-butylammoni um
trifluoronethanesul f onat e, 9
(n-tetradecyl )trimet hyl ammoni um chl ori de, 30
(n-tetradecyl)trinmet hyl ammoni um br om de,
(n-hexadecyl ) tri met hyl ammoni um br om de, WO 2004/ 072026
tetre@FpemyFoamoDLEa chicgide etatea-n-peatylgmaneriwindadice, benziri-

g e R hﬁﬁ'w'gﬁmn. um

(n- I#H)@E%qe@gl %¥r(d“n {]ﬁ%ﬂﬂé%% lrﬁ?(r;dl'gi Iijédt\‘-iml?ﬂé ngrtdlmum bromide

moﬂomﬂmcﬁ adtea-ntidxiarimdRiorh aromide! rretaa@ﬂhébqnammomum
t etra- n- hexyl ammoni um 5 hydrogensul fate,

hydregensultate tigiranmosiylammsooivina &romiste; éetra-daimlepmmnnmm iodide or
i odi,d tetra-n-dodecyl ammonium nitrate. Exanples :
tetf@f”‘ﬂﬂ@%ﬁﬂ%@?mﬂﬂ'@'&m'@&r the formula (XI11) are
- tetra-n-butyl phosphoni um chlori de,
t et raphenyl phosphoni um brom de, ‘

Exdrapleg! df phoBpeeiiMhPSasnsiche yBratlaoidl deare 1dfla-n- butylphosphonlum

nmet hyl tri phenyl phosphoni um br om de,
chieridsy, | tetrapsnyiphogphospino tiromids, mthgl,trmemtﬂphosphonlum chloride,

meﬂ'iy?tut %lagr] g%wﬂa{rgﬁ@%rﬁ;hylﬁgf%r)q@]éégs&&nl?&% tyrwm:dé fetra-
-bpgﬁéwrwﬁosp@m um W@fé Sg)?@t'or a? 1 B, |

tetrePhBeypHEsPHIMilif-iBdide! MiripPephphodph orﬁihﬁﬂh%mfogoantlmonate

triphenyl methyltri phenyl phosp on| um chl ori de
tetraphea}dpbos;ﬁhammnstetthlm:robneam/a(rehexadawljtrbhémbylphosphonnum

rin er-s | e or ter- ble are, for
brogiyg an%ﬁny Gy ripheavghesth Ce@g ns which are
unsubstituted or substituted by one or nore
(C1-C4)-al kyl groups, for exanple nmethyl, or one or

Suiféisié solvents which are water-immiscible or sparingly water-soluble or water-
insoluble are, for example, aliphatic or aromatic hydrocarbons which are unsubstituted
or substituted by one or more (C4 —C4)-aikyl groups, for example methyl, or one or more
substituents from the group of fluorine, chlorine and bro'mi'ne, preferably toluene,
xyiene (as fhe pu're isomers or mixtures of the isomers), ethylbenzene, heptane or

dichloromethane. Also suitable are mixiures of the suitable soivents mentioned.

For 1 mol of p-toluenesulfonic acid dreri_vat-ive (X), preference is given to using from 0.6

to 1.1 kg of suitabie SQIvent. In the reaction of 100 moli of acetylpyridine oxime salt of

' the formula (1X), preference is given to using 99-150 mol, more preferably 100-

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

The term biphaéic mixture refers to the mixture of two liquid phases - aqueous bhase |
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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E ') substituents fromthe group of fluorine, chlorine
and brom ne, preferably toluene, 20 xylene (as the
V@f% hSQIEr'S or m xtures of the isoners), ‘
@Fﬂgﬂ?ene hept ane or dichl oronethane. Al sBCT/EP2004/000640
suitabl e are mixtures of the suitable solvents
nmentioned. For 1 nol of p-toluenesulfonic acid
derivative (X), preference |s18|ven to using fromO0.6
to 1.1 kg of suitable solvent. In the reaction of 100
nDI of acetyl pyridine oxinme salt of 25 the formula
preference is given to using 99-150

usem ét%'@ﬁﬁbﬁypfﬁwtﬁﬂ’% the)ROWRRUS RIFRE Y m&ﬁﬁ@%\@r}g ‘phase, or be

o e T PRI S S

|‘n‘é dsséﬁbétﬁﬁvxrﬁ.ﬁ.ﬁéiyéd?ﬁfrﬂu@hQ %r@ééé@oﬁ@'ahoﬁ' 20t Good

e so vent phase which 30 conprises th
dzsmtnmbuenﬁmphamsnmsmrdml vative (X): V\hen a phase
transfer catalyst is WD 2004/ 072026 PCT/ EP2004/ 000640
10 used, it nmay be present either in the aqueous phase

in the solyent ph : L y.d .
iieleleie S Mty el OBk YRS e s
pre%‘rab Q8! hd@??@l%?alﬁg 580 UrREBIn céﬁ’t‘iﬁddﬂ%&%o@dure 0-60°C,

proc ss operatio so that good distribution of the
mopb pseferaldy 8A80702d. 5 The tenperature for the reaction

in process step (b) in a batchw se procedure is

preferably 0-50C, nore preferably 5-30C, and in a

o S S G5 0 B o L By Sme o e
forgﬁﬁé K)'é!ﬁ?yéﬁéi" d?ﬁlnyoéfy\ml%ﬂc}'ﬁe dc?tﬁ@%rylf'\@r BUhetdrdtinto® Fidfture of alkali

'or wit t preceding dry”ing, 1s netered into a

-meimbﬁli«b)ﬂd@falﬁélk fidtal hym'bﬁub{eahikakm@ earthlrkaial atieixide or alkahne earth

drOX|de al kaline earth netal al koxide ot al kal i

meéawﬂydroaaﬂe andrgryaleeheb veirreaalkaxideh sreanigr © and/or R-O” and where
alco%o‘(means RJ'EIQI ancﬁ1 or Igzéﬁlfj ahd Iﬁzgng'ﬁz &(‘é%& defined in the compound of

the formula (1), and converted to the 1- (pyndmyl) -1,1-dialkoxy-2- amlnoethane

derivative of the formula (J).

- .In process sfep (c), for 100 mol of the acetylpyridine fosyl oxime of the formula (XII)',

preference is given to using 99-500 mol of an alkali metal alkoxide, more preferably

100-200 mol; or 99-500 _mol-of an atkali 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 atkaline earth metal hydroxide, more preferably 50-150 mol.

In process step (c), preferehcé is giv'en to using alkali metal hydroxides or alkoxides,
particularly lithium hydroxide, lithium methoxide, lithium ethoxide, sodium hydroxide,

sodium methoxide, sodium ethoxide, potassi‘urn hydroxide, potassium methoxide,

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

The choice of the alkoxide and/or of ihe alcohol d'epends on the introduction of the

_ desired alkoxy groups. For example, for the p_reparatibn of 1-(pyridinyl)-1 ,1—dimé_tho>_<y-



15

20

25

30

aI cohol means RL OH and/or R20H, -and Rt and R2 are as
fined in the conmpound of 15 the formula (1), "and :

"%% AP&PT2986 t o t he PCT/EP2004/000640
- 1-(pyridinyl)-1, 1-dial koxy- 2- ami noet hane derivative of

the formula (1). In process step (c), for 100 nol of

the acetyl pyridine tosyl . oxi mdlof the fornula (Xl),

preference is given to using 99-500 nol of an alkali

nmetal al koxi de, nore preferably 20 100-200 nol; or

99-500 nol of an alkali metal hydroxide, nore '
2-3ippe afpeeds Heed of an alielmetaler abaling esrhansiat methoxide

i R I

- compeiied ablpyriBRyh50( [W@]dmk@laﬁép&?%ﬁnﬂeﬂ@ar(e% wﬁbﬁfl'-?r SRS &7 together

IS given to using ai nmetal hydroxi des

wntblﬂk@mxyf@sn atarbs parm acytlw ketal, iainhalkal hwialqavdﬂ@mdb iirh Blydan, for

oxi de, |ithium ethoxide, sodium hydroxide, sodium

EX%P oxF ¥8edsodi um et hoxi de, pot assi um hydr oxi de,

pot assi um net hoxi de, potassi um et hoxi de, cesium

hydr oxi de, cesium net hoxi de or cesi-um ethoxide. The
Foet

SIS koMK s et ot Rarhs ORI RERLS s ahven o
usifig0. &8d(mlpeefa‘rainiyﬂﬁa-1rﬁ"leg};aﬂahe eprebponding alcohol. The conversion is

ﬁégyrl di ny 1- di net hoxy WD 2004/ 072026
effestad.dep @Gavrmewmn afempgripe rangreof 99t mase psefesailly at 10-
gof an alkali netal or alkaline earth netal met hoxi de

i methanol or an alkali netal hydroxide in nethanol.

For the preparation of the conpound

1-(pyridinyl)-1-([1, 3]di oxol ane) - 2- am noet hane in
AftehihetreRttiamda Bariiongsitihe solvent i lhhiﬁll? Xgf8d @‘ﬁo 8B tﬁé’trtﬁé a
~cyclic ketal, an alkali netal hydroxide in glycol, for

-‘f@uesaﬁ%ﬁf@!c pgid aaliby-p@duct prscipitatas euyabagponm tempenartme The

dls{ﬂ?ﬁ%@a\é I Y te}\ég;gy %ﬁétrﬁugllag% t%bgg 'Ielgeega veme mpﬁgre WPHC"I has been
' Y/ [ ect ed, '
cisieT G RS e Bk ?E‘*‘a“%%d;%'ééﬁﬁvu@ménbés YBE50C or e
preferably at 10- ]
The p-toluenesulfonic acid alkali metal or alkaline earth metal salt is removed by

customary filtration methods. The remaining solvent fractions are removed by

_Adistilla_tion under atmospheric pressure or preférab{y under reduced pressure, by

customary methods.

The amino ketal denvatwe of the formula (1) is subsequently optionally isolated in

| highly pure form either by vacuum distillation or rectification, or by crystallization from

the distlliat}on residue obtained in the preceding distillation. For example, a compound
of the formula (1) in which R1 and Rp are each methyl can be puritied by distillation.

The yield in the vacuum distillation or rectification can optiona,lly be improved by
adding a flux to the distillation residue. The term flux refers 1o a liquid or a waxy solid

whose viscqsity reduces on heating, thus improving the flow properties of the rresidue

Vt'o be distilled, _but at_the same time has a considerably highér boiling point than' the



10

15

20

25

30 .

10 60C. After the reaction, a portion of the sol vent
isinitially distilled off, so that the _ .
n-10l ul fonic acid salt by-product precinpi

' “@u%"ﬂ%{ﬁﬁ%gm tenperature. The distillationis %ﬁ/gg%ogﬁoooﬁw
‘by customary nethods. The sol vent m xture which has
been 15 distilled off (distil Jlﬁt e) can be reused
directly for process step (c).“The p-tol uenesul fonic
acid alkali netal or alkaline earth netal salt is
removed by customary filtration nmethods. The

ool 0t 8 GRS S8, b Bhofond g pino o

moldRdRir viégglgllc@‘gafér%éﬁ 1) (]tbf ex%@\}iﬁlé W?y;aﬁiatgm 600he

am no erivative of the fornula

polgeihylegeegiydal 1600),qreaatlinsi(SpHanezi where I 3AbY pulyhydrigraieohols
either by vacuumdistillation or rectificati og, or bg
(alaphpla baving aoTeihan ene @HOrapB: farexanye gbgeirlpor esters, for example

. Qptained in.the preceding distillation. For exanple, a
b'S%gﬁ%WEﬁ%J%t%f the fornula (1) in which Rl and R2 are
each nmethyl can be purified by distillation. The
- yield in the vacuumdistillation or rectification can
Theptyistaibizdtiorbean bpeffeeddly cestdimagy andthoss,twith be without use of
- distillation residue. The termflux refers to a liquid
organicssalisryissMiallr spheed preerssestrpay bauses. on heati ng,
thus inmproving the flow properties of the residue 30-'
to be distilled, but at the sane tinme has a

T L

of iesdorhpashdsToiahé formulagi) dssa fleerbaseimithigh podty antyegngood yield;
gl ycol's having a nol ecul ar wei ght greater than 400

 segdnst, teatdhplselanied seagiosmengitiansi alkyoths oxigatipstand Egdosylation

|, [ ,1000). ffi (CnH2n+2 : 9),
redibiity e erkipd i L cBal e Braeati WOFE AHaYS aRRergips ony
sn%ﬁ!i&_@qtgﬁtﬁ{afﬂi%ﬂ%@%&iﬁfe%ﬁh& 18fm R &P which'is $8RVBhEfrom a safety
point of view, without isqlating the acetylpyridine tosyl oximes which are critical from a

safety point of view as a solid, since, after a short delay time, they are converted

directly in a continuous apparaius 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 (1) 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 indusirial scale; and fourth, the use of

solvent which can be reused directly in the process in pure form or in the form of

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

Example 1:

Preparation‘ of 1-(8-pyridinyl)-1,1-dimethoxy-2-aminosethane, method 1

1(a) lh a reactor, 174 g of 40% hydroxylammonium chloride soiution, 121 g of

| B-acetylpyrid'in'e 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 sadium
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The crystallization can be effected by customary

nmet hods, with or without use of organic solvents..
WI004/81202%| vent processes may be used. 10 The PCI/EP2004/000640

advant ages of the process according to the invention-.

are, first, the direct isolation of the conpounds of

the formula (1) as a free basd3in hi gh purity and very

good yield; second, that the selected reaction

condi tions allow the oximation and the tosyl ation _

lg\ga]cﬁi on.to b -ca[c&i ed out in a contjinuous procedure, i
sall FPIgHOR hasRCEREITinG SXEMP §5 Tesriad Wi o8 enylitbulyiammonium
chl?ﬂ&@.r nedi ate of the fornula (XI) which is rel evant

roma safety 15 point of view, wthout isolating the

acetyl pyridine tosyl oximes which are critical froma

safety point of viewas a solid, since, after a short
H{tgebalysaquently: thisyselutior tnreectediin acoeinuous prosess (recycle method
. c?n,(ti nuous a&pﬁé{gt us,to the amino ketal of the formula
via SlgliGxays v gt withdrawallomth asaidion ool 93 g of Petolenesutfony]
: r-at | he o f the formua (1) i .
cfifide BREREECE bE Pidens. U0 EABYHRL BBy 8] Y57 e rthe resutting
biphBsie mixlereas bdiARgusRd arl Hdkfo i
pof the free ﬂ%gg;ga éidr%@amm%ﬂe?%\%ﬁigtmhﬁgs suietmacg} e .oli;/é’ﬁt'Bhase S
separgiaddostthe @iqueocas phasad fourth, the use of . sol vent

whi ch can be reused directly in the process in pure
formor in the formof mxtures, so that the

1({%(”12%?@!@?5% '@J}aeéggi}ggllﬁgfﬁidggsruﬁrd?re%ﬁ? fntd %Winﬁféﬁ)lr Ichar_zgsc-:«:i solution of

940 g(c ' thald R i
b 1S i,

below) andd 6sglotiBOUnsodiarh mpettfoxide ecletiyh.ohhé tirper@naredd kept within a

I'%GOf 33% sodi_um hydr oxi de solution are reacted in-a 3
rangg FAthotidit: e waction welution is allewsd tacontinuetyeeast fasanother 5 -

-10 Bﬁ%g%ﬁﬁk%@hﬁag%ﬁ@%ﬁﬁn@%ﬁg g#‘gc%;%%i%ure as an azeotropic

miﬁu@?@éiﬁéﬂvﬁiﬂfl Muéhe (Tet 58IveARakARbtY 4t 704 RY°C and atmospheric

net h ri butyl ammoni _ ‘
pressure. 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-toluenesuifonic acid sodium salt is subaeduent!y 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 intemal temperature of approx. 120 -

130°C. Subsequently, 10-20 g _of po!yethylene glycol 600 are added to the distillaiion

 residue and the 1-(3-pyridinyl)-1,1-dimethoxy-2-aminoethane is distilled off via a short

colymn as a water-clear liquid at 1 - 10 mbar at an internal evaporatbr temperature of
100 - 160°C. 157.3 g of 1-(3-pyridinyl)-1 ,1-dime'thoxy~2-amihoethane are obtained
Ihaving a purity of 98 - 99% (detefmined in comparison to é reference standard by
means of titration, HPLC-MS and NMR). T_his corresponds to a yield of 85% of theory,
based on the 3-acetylpyridine used. | o |
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chloride. 1(b) Subsequently, this solution is reacted
in a continuous process (recycle nethod 5 via static
.%ﬁﬁ'n jth partial withdrawal) with a solution_of 193
v%? %- | uenesul fonyl - chloride and 655 g of Ei/HeaE4/000640
up to an internal tenperature of 35 - 38C. The
resulting biphasic mxture is¥fhen passed through a
separating zone and 'the solvent' phase is separated
fromthe aqueous phase. 10 1(c) The sol vent phase is
allowed to run directly into an initially charged
hon of 940 g of nethanol (or nethanol/tol uene
Exﬁﬁ&%%?é fromthe 1st solvent distillation, see below
Préstadd® of 10B-SRdimad UdirRithexy-deamilddihaie, nlé®od 2
tenperature is kept wthin a Tange of 20 - 40C. The
reaction solution is allowed to continue to react for
nother 5 - 10 hours. The nethanol was distilled out
2(f§f In A &eaddabt Gng 9? 49 ydrexyarunenivis ghierids seiytiam 421 g of

4RO el AR U Bo Seub WS iR pfltedtiedh a &

cofPlovieRt miditeding Rithna RENPpEMES@ faRgbhs ﬁi’-oﬁ?cdelf’rfé; l;]ée%%ﬁing sodium

reaction (see, above). After the“distillation,

saltisshutibhaif idsacetylpyddieei cximeds edded vAFC2anof metrattributylammonium
p-tol uenesul fonic acid sodiumsalt is subsequently

~chipyidgered of f and washed with 85 g of tol uene. The

filtrate is subsequently concentrated by distillation
under reduced 20 pressure (approx. 100 - 200 nbar) up
0 ' i (11 r i 3 ' :
2S04 SSRGSl ooy method
viaastdtic niretsheitil pattial withdeawall edthcueochutiontdie 93 g of p-toluenesuifonyl
" 1-(3-pyridinyl)-1, 1-di net hoxy- 2-am noet hane is : )
chigiriglej ance@5% grofipleneswp t@ andaiemmal tamperaiare ot 86e&8°C. The resulting

-bid%&@&h;eéis&pég ngg{ed | gﬁgh %éﬁ}roe{]rghgg oRe ra%tdo’ti'le solvent phasé is

seéaﬁéie(ﬁyé@hg{ﬂgégémﬂgﬂﬁgg_hoxy- 2- ani noet hane are

obt al Ing a purity of 98 - 99% (determ ned in

conparison to a reference standard by neans of

titration, HPLC-M5 and NVR). This corresponds to a .
2(g)i &ha selveadphase ihaliowed o agedirecily indo anduitialjy phaigedreslution of

94HSgegf methano! (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 redct for another 5 - 1O hours.
The methanol was distifled out of the reaction mixture as an az;aotropic mixture
together with toluene (1st solvent ‘d-is-tillation). The azeotropic solvent mixture can be’
reused in the above-described reaction (see above). After the distillation, the distillation

residue is cooled fo 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
iemperature 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-dimeth<?>xy-2-amiﬁo-
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

ot
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WO 2004/ 072026 PCT/ EP2004/ 000640 14 Exanple 2:

Preparati on of : :
o %@ﬂﬁ?@%ﬁ nyl)-1, 1- di met hoxy- 2- ami noet hane, NMERATHER2LD04/00064
-2(a) In a reactor, 174 g of 40% hydr oxyl anmoni um B

chloride solution, 121 g of 5 f-acetylpyridine and 245

g of 33% sodi um hydroxi de solu $on are reacted in a 3-

conmponent netering within a tenperature range of 15 -
25C. The resulting sodium salt solution of '

- tyl pyridi,ne oxine.j dde i of :
a FIRRTEY AT B Brntot Brdln quil s R, This corresponds to
tdf ¥ [ i o [ conti nuous

@ ERETETR oy BadRl o Wl el Bt LSed, PO

partial wthdrawal) with a solution of 193 g of -

p-tol uenesul fonyl chloride and 655 g of toluene, up

to an internal tenperature of 35 - 38C. The resulting
“biphasic nmixture is then passed through a separating

zone and the solvent phase is separated fromthe

aqueous phase. 15'2(c) The solvent phase is allowed to

run directly into an initially charged solution of |

940 g of methanol (or nethanol/toluene m xture from

the 1st solvent distillation, see below) and 48 g of

sodi um hydr oxi de. The tenperature is kept within a

range of 20 - 40C. The reaction solution is allowed to

continue to react for another 5 - 10 hours. 20 The

met hanol was distilled out of the reaction m xture as

an azeotropic mxture together with toluene (1st

'solvent distillation). The azeotropic solvent m xture

‘can be reused in the above-described reaction (see

above). After the distillation, the distillation

residue-is cooled to 25C and the p-tol uenesul fonic

-acid sodiumsalt is subsequently filtered off and

washed with 85 g of toluene. The filtrate is

subsequent |y concentrat ed :
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- solution of a hydroxylammonium compound or an aqueous solution of hydroxylamine

25 by distillation under reduced pressure (approx. 100
- 200 nbar) up to an internal tenperature of approx.
120 - 130C. Subsequently, 10 - 20 g of polyethylene
glycol 600 are added to the distillation residue and
the 1-(3-pyridinyl)-1,1-di netfgxy-2-am no- ethane is
distilled off via a short colum as a water-clear
liquid at 1 - 10 nbar at an internal evaporator
tenperature of 100 - 160C. 148 g of -

What is3laipmeiddsnyl ) - 1, 1- di net hoxy 30 2-am noet hane are
obt ai ned having a purity of 98 - 99% (determ ned in
conparison to WO 2004/072026 PCT/ EP2004/ 000640 15 a

Fence st andar.d t Latl n, HPLC-MS and
SRR SHsBPP L TAeVRENTN Yt ikt SGmopeiha genvatives of
thel?éﬁrﬁﬂagl the 3-acetyl pyridine used ( ~ 16 Wat is
cl ai me 1. A process for preparing
1- (pyridi nyI )-1, 1- di al koxy-1- am noet hane derivatives
of theforrrula(l) 5 ORL NHZ OR2 N(lI) | where R1
and R2 are each independent| F{t:l C6) - al kyl, where the
al kyl group may be sfrai ht chai Ny branched, or
- where R1 and R2 togethe ox¥gen atons forma
10 cyclic ketal in whieg™ é?rR?RZto ether are a
(C2-C4) - al kyl i dene group, and where t%

- where R and R are each mdependently (C1-Cs)-alky} where the alky! group may be

~ straight-chain or branched or where R and R together with the oxygen atoms form a

cyclic ketal in which R and R together are a (C2-Cy)-aikylidene group, and where the

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

‘which comprises, . )

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

1

.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 -

Mt

AN

vy X

-AMENDED SHEET -
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. pyridine radical is substituted in the 2-, 3- or

“4-position, which conprises, 15 in process step (a),
converting acetyl pyridine of the fornula N) using an.
aqueous solution of a hydroxyl ammoni um conpound or an
aqueous sol ution of hydroxylan¥ne, wth the addition
of an inorganic base conprising M+, to the

acetyl pyridine oxinme netal salt of the formula (1X)
where nis 1 or 2 and WMn+ is an alkali netal or

in p@d@lslah@ (Waredctingt the dostyl@ridiné Irﬂ}é‘ta! sat of e formlla (IX) with a
D SHEET 17_ in process ste reacting the

| SO'lﬁLOélt BpntoldpReswiarks a§t§1| @ermatwé?(f @ﬁﬁiﬂlranglad)eawngrgraup Y

sol utlon of a.p-toluenesulfonic acid derivative (X)
containing a leaving group Y Y 04~0O(X) 5 where Y is
F, C or Br, in a suitable solvent which is _ '
wat er -i nm sci bl e or spanog\lyovvater sol ubl e or-
wat er -i nsol ubl e to give theéSdcetyl pyridi ne tosyl oxi me
.of the formula (XI) 11 NO : '

{(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 tosy! oxime of the formula

(X1)

(Xi)

the reaction proceedmg ina blphasac mixture of water and suitable solvent, optionally

, with the use of one or more phase transfer catalysts

and, in process step (c), converting acetylpyridine tOSy"I oxime of the formula (Xhtoa

compound of the formula (I) by metei'ing compound (XI) to a mixture of an alkali metal

alkoxide, an alkali metal hydroxide, an alkaline earth metal alkoxide or an alkaline
earth metal hydroxide with an alcohol to a compound of the formula (1), where
alkoxrde” means R0 and/or R O, and where alcohol means R OH and/for R* OH

and R and R are each as defined for the compound of the formula (0,

 AMENDED SHEET |
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N 10 (XI) the reaction proceeding in a biphasic
m xture of water and suitable solvent, optionally
Jse of one or nore phase transfer cat
5%94’6'},1 I'n process step (c), converting acet-yl%éﬁ?%@%ommﬂ

tosyl oxinme of the formula (X1) to a conpound of the
formula (I) by netering conpo (XI') to a mxture of

an al kali netal al koxide, an alkali netal hydroxide,

an al kaline earth netal al koxide or an alkaline earth
metal hydroxi de with an al cohol to a conmpound of the

o5 B e RS o LB FRRISSE LR 6y oacnprocess

sten@) ﬁ}g(@)re each as defined for the conmpound of the
for rrul a (1), AVMENDED SHEET WO 2004/ 072026
PCT/ EP2004/ 000640 18 and conductl ng the process
bat chwi

2, %gggr%gé%%@s claimeg ip alm dﬁ*ﬁ% ﬁ@%grtlcﬁée gg@c%@ sufstituted in -

n. Wherein the pyrldlne radlcal IS substituted
théh%c{)& € 3-position. 3. The process as clained in one
of clains 1 or 2, wherein RL and R2 are each (d
-C6)-al kyl. 10 4. The process as clainmed in o of
3. ¢l diheeprocess a5 cldimediin onerof plaitest os Cepheagin R and R are each

‘ roxyl.am ne, hydroxyl anmoni um chl ori de or
R er Y sul f

Y'ammoni um sul fate are used. 5. The process as
claimed in one of clains 1 '"to 4, wherein, i-n process

- step (a), M+ neans Li+, Na+, K+ or Ca 2+ 15

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

hydroxylamine, hydroxylammonium_éhloride or hydroxylammonium sulfate are used.

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

means L| Na K or Ca

' 6, The process as claimed in one of claims 11to 5, wherein, in process step (a), the

i_norganic base comprising M™ is lithium hydroxide, sodium hydroxide, sodium

* carbonate, sodium hydrogencarbonate, potassium hydroxide, potassium carbonate or
- calcium hydroxide. ‘
20

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, ih process step' (b), the

phase transfer catalyst is a quaternary ammonium salt of the formula (XII) ora

i }phosphonlum salt of the formuia (Xily
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6. The process as clainmed in one of clains 1 to 5,

wherein, in process step (a), the inorganic base -
WELHWE40BPIg Mh+ is |ithium hydroxide, sodi um hyrdrTass206/000640

sodi um carbonate, sodi um hydrogencarbonate, potassium

hydr oxi-de, potassi um carbonate or cal ci um hydroxi de.

20 7. The process as clainmed i#¥one of clains 1 to 6,

wherein, in process step (b), the leaving group Y is.

C. 8. The process as clained in one of clains 1 to 7,

wherein, in procqfs step (b), the 25 phase transfer

cat al yst is a q ernary ammoni um sal t . of tRé formul a

(XI 1) or %phonlumsalt of theforrrul{a(XIII) WO
2004/ 07202§8 =P20Q4/ 00640 19 R3 o+ {%4 %c
R10-1 t.Rg X—CR5I9 (XEE) (X1 11) 0
are the sane or idifferent and are each |ndel)endent|y

a) - (Cl1-C20) - al k¥¥¥, straight-chain or branchgﬂ ‘5 b)
‘benzyl or ) phenyl and X is an anion, for exanple
fluoride, chlori (Dél]) broni de, i odide, hydrox(an)

hydr ogensul fate, tetrafl uoroborate, acetate,

tri fI uor onet hanesul fonate, nitrate,

hexaf uor nti nonate, preferably

whgert hké IS Br et REhHENd are each independently

a) (C1—Cgo)-alkyl, straight~chain-or branched,

b) benzyl or o

¢) phenyl, and
X' is an anion, for example fluoride, chioride, bromide; iodide, hydroxide,
hydrogensulfate, ’_cetraﬂuoroborate, acefate, trifluoromethanesulionate, nitrate,

hexafluoroantimonate, preferably methyltributylammonium chioride.

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

lithium hydroxide, lithium methoxide, lithium ethoxide, sodium hydroxnde sodium -

methoxude, sodium ethoxlde, potassium hydroxide, potassium methoxide, potassium

ethoxide, cesium hydroxide, cesium methoxide of cesium éthoxide are used.

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

acetylpyridine tosyt oxime of the formula (Xly is used without preceding dryinQ.

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

)
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10 9. The process as clained in one of clains 1 to 8§,
wherein, in process step (c), |ithium hydroxide, _
v@;%ﬁiﬁglnethoxjde, l'ithium et hoxi de, sodi um hydroxi de,
odlHi 2%t hoxi de, sodi um et hoxi de, pot assi um PCT/EP2004/000640
hydr oxi de, potassi um net hoxi de, potassi um et hoxi de,
cesi um hydr oxi de, cesi um net i de or cesium et hoxi de
are used. CZ.) 15 10. The process as clained in one of
claims 1 to 9, wherein, in process step (c), the
acetyl pyridine tosyl oxinme of the formula (XI) is used
wi t hout preceding drying. 11. The process for
preparing an acetyl pyridine oxinme netal salt of the

~ whet@nrishaor(2 ¥hd MO ¥ 49 Mikalt metbl ion(dr@lkalbe2egnih @vaarien, and where

PCT/ EP2004/ 000640 20 where n is 1 or 2 and M+ is an

the pyiidine radical isissfpstiuted kather-, 8aot B-prgitién,i on, and
where the pyridine radical is substituted in the 2-,
3- or 4-pasition, 5 which conprises converting

whic?r?s&ﬁlp%éjsdi ne of the formula (V) O N (V) a 10

converting acetylpyridine of the formula (V)

\
[ -
N V)

using an équeous solution of hydroxylamine or of a hydroxylammonium compound,
with the addition of an inorganic base comprising M, to the acetylpyridine oxime

metal salt of the formula (1X),

and conducting the process continuously or batchwise.

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

b thé 3-position.

13. The process as claimed in one of claims 11 or 12, wherein M™ is Li+, Na+, K or
o4 ‘ ' : : =
Ca .

14. The process as claimed in one of claims 11 to 13, wherein the inorganic base

comprising M is Iithium'hydroxide, sodium hydroxide, sodium carbonate, sodium _

hydrogencarbonate, potaséium hydroxide, potassium carbonate or calcium hydroxide.

- 15, The process as claimed in claim 11 to 14, which is conducted continuously.
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usi ng an aqueous solution of hydroxylam ne or of a
hydr oxyl anmoni um conpound, w th the addition of an
W48 base conprising M+, to the acetyl pwomemooao
oxime netal salt of the formula (IX), 15 and
conducting the process continuously or batchw se. 12.
The process as clained i.n cl @ym.11, wherein the
- pyridine radical is substituted in the 3-position. 20
13. The process as clainmed in one of clainms 11 or 12,
wherein Wh+ is Li+, Na+, K+ or Cat+. 14. The process
Ad of maRepaj n the
16'|norggﬁ%%ﬁgégeﬁﬁ@gn%ﬁf%?ﬁga&h+ofgwh?¥h|un?ﬁbdrOX|de
sodi um hydr oxi de, sodi um carbonate, sodium 25
hydr ogencar bonat e, potaSS|uq3hydrOX|de pot assi um

carbonate or cal ci um hydr oxiide. The process as
~claimed in claim1l to 1407w conduct ed
_continuously. WO 2004/ 0520263 PCTFEP2004/ 000640 21 16.

A process for pre he conmpound of the fornula
(XI) HI1 Np-S{1 (XI') 5 where the pyridine
radi cal is substi in the 2-, 3- or 4-position,

whi ch conprises red¢ting the acetylpyr|6Xhe metal salt
of the formula (1 X) 10 N-o

1 5 where the pyridine radical is substituted in the 2-, 3- or 4-position,
which comprises
reacting the acetylpyridine metal salt of the formula {IX)

10

mn*

(%)

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

156 with a solution of a p-toluenesulfonic acid derivative (Vil) containing a leaving group Y -



M+ Nn (IX) where nis 1 or 2 and M+ is an al kal i
metal ion or alkaline earth netal ion 15 with a

0 ' of a p-toluenesul fonic acid derivati |
“@’o##’%’ﬁ%g a leaving group Y WD 2004/ 072026 erathabbasoneso
. PCT/ EP2004/ 000640 22 -Y O O4S0 (X) where Y is F, d

or Br, in a suitable solvent yhich is water-insoluble
or sparingly water- soluble to give the acetyl pyridine
tosyl oxinme of the formula (X)), 5 the reaction
‘proceeding in a biphasic mxture of water and suitable
wat er -i nsol ubl e solvent, ang the reaction proceeding
optionally with the use oﬂqugcpr nore phase transfer
catal ysts, 10 and conductingSfhe process conti nuously
or batchwi se. 17. The procesg as clainmed in claim 16,
whi ch proceeds wth the usg one or nore phase
transfer catal ysts, and whg t he phase transfer
catalyst is a quaternary amyphiumsalt of the formula
(XI'l') or a phosphoniumsalt ¢f the fornula (XI11) 15
R3 R7 Rs-1i-R4 x 10-P |+, X

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

soluble to give the acetylpyridine {osyl pxime of the formula (Xl),

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

transfer catalysts,
10 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 1
ammonium salt of the formula (XII) or a phosphonium salt of the formuta (X1I)

15 ‘

R3 _ l R7
. + ) ) .
RE—N—R* X ~ Rw—-—lt-—RB X"
RO - R9
xiny - o)

where R3 o R10 are the same or different and are each independently
a) (C4-Cop)-alkyl, straight-chain or branched,
20 ' : b) benzyl or |
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RREX |5 9 (XII) (XII1) where R3 to R10 are the sane
or different and are each independently a)

WOCR0epBY26al kyl , straight-chain or branched, PCTP2004/000640

benzyl or WD 2004/ 072026 PCT/ EP2004/ 000640 23 c¢)
phenyl, and X is an anion, for exanple fluoride,

-chl ori de, brom de, i odi de, hy&f oxi de,

hydr ogensul fate, tetrafl uoroborate, acetate,
trifluoronethanesul fonate, nitrate,

hexaf | uor oant'i nonate, preferably :
melﬁﬂyfp @0y anmoni um chl oride. 5 18. The process as

X e Sl Tt S D S

conti nuous
hexafluoroantimonate, preferably methyltributylammonium chloride.

.hy Pé%ﬁs?ﬁ téﬂ& MuBrGodrat )c/a?itec{rﬁfu%rﬁ@d”hﬂeé@lfoﬂﬁiéCﬁ‘itﬁafe

18. The process as clalmed in claim 16 or 17, wherein the pyridine radical is

substituted in the 3- -position.

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

continuously.




