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WO 2006/048172 PCT/EP2005/011491 -1 Process for preparation of
isonicotinic acid derivatives The present invention relates to a process for
the manufacture of compounds of formulalaorlb O OHO ORIlalb N or
&N Bmnelopdiaemaceutically acceptable additional salts thereokcd/mhersin k1
is lower Alkyl. The compounds of formula la or Ib are valuable

intermediate products for the manufacture of compounds which are
pharmaceutically active as adenosine A2a receptor antagonist or
metabotropic Glutamate receptor 2 antagonist. They are important in the
1o regulation of many aspects of cellular metabolism and in the

modulation of different central nervous system activities (WO 01/97786,
WO 03/043636, 2RgkWWGo0O8R665) ofiaenaliest-althapresaas invention
is to provide a new process for preparing isonicotinic acid derivatives of
formula la or Ib from inexpensive starting compounds. This object is
surprisihBfiP SHERS G BiPtHE pits ce P e Stnhinae s e afrwepemdsiof
N fer@ubHe@r@R / step a) step b stepc) LN step d)\N'/N"fN/N

0 OH O OR
%\ Ia & ’
o
N or N/

and pharmaceutically acceptable additional salts thereof,

wherein
R is lower Alkyl.

The compounds of formula Ia or Ib are valuable intermediate products for the
manufacture of compounds which are pharmaceutically active as adenosine AZ2a receptor
antagonist or metabotropic Glutamate receptor 2 antagonist. They are important in the
regulation of many aspects of cellular metabolism and in the modulation of different
central nervous system activities (WQ 01/97786, WO 03/043636, and WO 02/083665).

The object of the present invention is to provide a new process for preparing

isonicotinic acid derivatives of formula fa or Ib from inexpensive starting compounds.

This object is surprisingly achieved by the process as shown in scheme 1:
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1V la b WO 2006/048172 PCTILP2005/011491 -2 The new process

has the advantage that it is simple, cheap and efficient comparing with

the process known in the art (R. Johnson, T. Lovet and T. Stevens,
wWoewasithe Chemical Society 796, 1970; J. Bardhan, JoRaTaEke11491

Chemical Society 2223, 1929; J. LoCicerozand R. Johnson, Journal of the

American Chemical Society, 74, 2094-7; 1952). 5 The new process _

comprises thegteprses Pt tsBreEp B dUs FBP o taRA M Figrfparing

lithiurtithebayrassd &nera inthart(Boloisand ok dorrandal | $terets Intaabyf the

reactifigetineatbroipodad oAb inkatdHihwitrDMIF tte fhethiee Stéo@ap oL

of fonmuslaiddéo BhilR. Mig)s6xfhzinel Hiehe anmpatsncChéformsdady, Withoda-7; 1952).
and H202 to produce compound of formula la; OHla 15 WO
2006/048 12 G HaR2005/01stddE st of

a)  lithiating of compound of formula II

~
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N

with lithium diethylamide to a lithiated compound of formula III;

o
N

10 b) reacting the compound of formula III with DMF to produce the compound of

\N/
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¢)  oxidizing the compound of formula IV with Oz and H,O; to produce compound of

o OH
%\ ’a
o
N

formula IV;

formula la;

15



d) if desired, esterifying compound of formula la with an alcohol of the
formula ROH to produce compound of formula Ib; O OR Ib &N'5 wherein
R is as defined above. The term "lower alkyl" denotes a saturated straight-
wo hoamiehet:-chain alkyl group containing from | to 6 carbonpatomBpéenii4ot
example, methyl, ethyl, propyl, isopropyl, s _butyl, i-butyl, 2-butyl, t-butyl
and the like. Preferred lower alkyl groups are groups with 1-4 carbon
atomd! Moféitrb retfoRerameyrat el frraietn it teotolef the formula ROH
"phartnacediticalhynacoaptablerabidbaddition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric
acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid,
acetic acid, succinic acid, tartaric agid, mgghane-sulfonic acid,
p-toluenesulfonic acid and the like. Step a) 15 Step a) comprises lithiating
2,4-dimethyl-pyridine of fomula Il with g_lithiating ag[|ent, such as lithium
diethylamide to a lithiated compoundgjof Tymula I11. *Typically, the reaction
is performed in an organic solvent, syc ether, hydrocarbon or THF,
preferably THE The reaction temperattite is typically in the range of -70 C
to 0 C, preferably 20 between -70 C to -50 C. The reaction time is as a
rulz 0.5 to ‘PGS, iprefshastrtokdbur. Step b) Step b) comprises reacting
compound of formula Il with DMF to produce the comgound of formula IV

25 Typicalfy e Tedetisitlsrbelspiitiadanatedstaishs<IbiarheE copBtn group

of forigmgining from 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-
butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred lower alkyl groups are groups with
1-4 carbon atoms. More preferred lower alkyl group is methyl.

10 The term “pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Step a)

15 Step a) comprises lithiating 2,4-dimethyl-pyridine of formula II with a lithiating
agent, such as lithium diethylamide to a lithiated compound of formula I11.

Typically, the reaction is performed in an organic solvent, such as ether,
hydrocarbon or THF, preferably THEF.

The reaction temperature is typically in the range of -70 °C to 0 °C, preferably
20 between -70 °C to -50 °C.

The reaction time is as a rule 0.5 to 3 hours, preferably 1 hour.

Step b)

Step b) comprises reacting compound of formula III with DMF to produce the
compound of formula IV

25 Typically the reaction is performed in an organic solution of compound of formula
111 and DMEF is added.



Il and DMF is added. WO 2006/048172 PCTIEP2005/011491 -4 The
reaction temperature is typically in the range of -70 to O C, preferably -60
C to -40 C. The reaction is as a rule finished after 0.5 to 3 hours,
wigrefesalty7l hour. The general principle of reaction steps ajemndm)@re 1491
described in J. Ragan, B. Jones, 5 C. Mejtz and J. Teixeira, Synthesis,
483 (4) 2002. Step C) Step c) comprises oxidizing the compound of
formula IV OifiSe0R0R AIMRZBIIEGS BRICKIE & Sbniprased 6P toihitiamierathie-60 °C
reactior?8fStep c) is typically performed in an organic solvent, such as an
to organic acid, an alcohol, chlorinated hydrocarbon or an ester,
containing BpiEAFERAGLAS BT it dise -2 B-hows, preftetiblhasetic acid
containing 5% of water. The inclusion of water avoids the build-up of
dangerous Wersia i e fasction yartien e darribed i frassanBd ks
a protichédiverd JTHixe R fiolsidsid BdAoivfad at the temperature range of
0 C to 50 C, preferably 15 C to 20 C for typically 0.5- 3 hours, preferably 1
hour. 15 BE&Fdaction mixture is further oxidized with H202, typically for a
time range of 0.5- 3 hours. In the absence of an additional acid, the

oxidation With HEGPTeG R Re st T e afderatid rarg CotstiiPato
C, prefetassiyospenthofferpidstnce of an additional acid, such as
hydrochloric acid, nitric acid, sulfuric 20 acid, phosphoric acid, citric acid,

formic acidiEHiSREE MBS SEH I RSRIMSEUT AR saRier et sagyps an

hydroetiorecitien SevhalicRernsedonticabinl ehensulssequeitingddatiomounts

with bi202emaytie bdblevedatiambioniddrpesatings @02 erayhbénaddetof

from thestesidorhabiaidhe ezbngusisjeaationinderebtidheaddedpaianis:

substifuied by andeus: 3% The ozonolysis is performed at the temperature range of
0 °C to 50 °C, preferably 15 °C to 20 °C for typically 0.5- 3 hours, preferably 1 hour,

15 The reaction mixture is further oxidized with H, O, typically for a time range of
0.5- 3 hours.

In the absence of an additional acid, the oxidation with H,O, requires heating to a
temperature range of 30 to 100 °C, preferably 50 *C.

In the presence of an additional acid, such as hydrochloric acid, nitric acid, sulfuric
20 acid, phosphoric acid, citric acid, formic acid, methanesulfonic acid, p-toluenesulfonic
acid, preferably hydrochloric acid, sulfuric acid or formic acid, the subsequent oxidation
with H;0O, may be achieved at ambient temperature. H,O, may be added from the start or
after the ozonolysis reaction. Hereby, the added water is substituted by aqueous H;O5,
{preferably ca. 1 equ. constituting also ~5% water content} which provides both the water
25 presence and the additional oxidant for the second stage from the outset.

Step d)

Step d) comprises esterifying compound of formula [a with an alcohol of formula
ROH to produce compound of formula Ib.

Esterifying with an alcohol of formula ROH to produce compound of formula Ib is
3¢ typically performed in an alcohol, such as methanol, ethanol, n-propanol, i-propanol, n-



(preferably ca. 1 equ. constituting also -5% water content) which provides
both the water 25 presence and the additional oxidant for the second

stage from the outset. Ste d Step d) comprises esterifying compound of
YooraulEoks viath an alcohol of formula ROH to produce compauuigrobos/o11491
formula Ib. Esterifying with an alcohol of fosmula ROH to produce

compound of formula Ib is 30 typically performed in an alcohol, such as
methat et ARG BrBpaRICT 1P B13aR 0P Hyrbly Jursbrogn thp presence of a

" PCT/EF2085/04 auotbss:psteamera i arien dsidandior-&-50@nol,

preferably methanol in the presence of a mineral acid or a substance
generating ARSI HEEFREH g S Jdeerdy e hedeiiéneg tenmsatatans the
mainly ¢t netd.anathdedisiinghermse At éCobth® “&lcohol used, as a rule

lies in the range of 60 C to 150 C. 5 The reaction time is as a rule finished
aftér 1 to 2R atisioprémerishe tirdimshed eften bigiRg hexamirtasabhalhour.
illustrate the invention in more detail without limiting it. Example 1
Preparatiort Srofinenarenpesathligiathednyrin i gionndetad Wit ppnimiting
11.05% 2,4 -Lutidine (0.1 mol) were dissolved in 50 m] THF. The solution

was cooled and stirred, maintaining the temperature at between -70 to

-50 C. 81.25 ml nBuLi (0.13 mol) was add@EaRR/Er 0.25 hour. The dark red
solution was stirred fo ml diethylamine

(0145 mOI v‘v-g;-.-- QR D ck AL -] F13- 443 Al ne
suspension. After a 0.5 hour, 15.5 ml DMF (0.2 mol) was added. The
brown-red solution was stirred for 1 hour then quench
saturated aqueous

10 N N

11.05 g 2,4 -Lutidine (0.1 mol) were dissolved in 50 m! THF. The solution was
cooled and stirred, maintaining the temperature at between -70 to -50 °C. 81.25 ml nBuLi
{0.13 mol) was added over 0.25 hour. The dark red solution was stirred for a further 0.5
hour, then 15.14 mi diethylamine (0.145 mol) was added in one portion producing an

15 orange suspension. After a 0.5 hour, 15.5 ml DMF (0.2 mol) was added. The brown-red
solution was stirred for 1 hour then quenched with 50 ml 50% saturated aqueous
ammonium chloride solution. Upon warming to ambient temperature, the reaction
mixture was extracted with tert. butyl methyl ether (TBME) (3x 100 ml) and the
combined organic phases were washed with 50 ml H,0, dried over Na,5Q,, filtered and

20 concentrated under reduced pressure (45 °C/450-20 mbar) providing an orange-red oil
(14.8 g, 91%) which was sufficiently pure (Gas Liquid Chromatography (GLC) 98 area%:)
to be used directly in the next step.

Example 2

1) Preparation of 2-methyl-isonicotinic acid {no additional acid, 50 °C)




ammonium chloride solution. Upon warming to ambient temperature, the
reaction mixture was extracted with tert. butyl methyl ether (TBME) (3x
100 ml) and the combined organic phases were washed with 50 ml H20,
sriechovers Xa2SOon, filtered and 20 concentrated under reducetFessHies91
(45 C/450-20 mbar) providing an orange-regl_oil (14.8 g, 91%) which was
sufficiently pure (Gas Liquid Chromatography (GLC) 98 area%) to be

used directly in the next step. Example’2 0 Preparation of
2-methyl-isonicotinic acid (no additignal acid. 50 C) WO 2006/048172

in 19 mi acetic acid containing mI20. To the regl soRytion maintained

and stirred at ca. 15-20 C wa d 03'(78'?"m ol/bgur) for 1 hour. The
reaction was 5 mildly exothermicNchanying in apped¥ance from an orange
(20 min) to a yellow solution (15 min) then from a yellow (20 min) to a

white suspéerfSie®Bemind: Exeebsl-pralie wab purjedwithi ArgonlLntiea
peroxidestesiniasesiseaticddwgaibiag 1 QPHRD 30MUhaduamtso R 2RR G and
mmol)SW§§dq99£@slam95g§g@d@3q 1Re SRS VRIQWRESPENIION, WAR

stlrred a‘t\@ oyrs d dunn which time a white su Rension wa

formed: %ﬁxto tﬁg1 1aci(§ or forGer ep R aqueous atate §CI(§“§?§|V%P]¥ EAS
removed RS TRIRcBEn Sresd il Ocﬂgfbmcbfswh%nsprﬁ@qwhﬁmé@,iéa@ss
was briefiye ciggestesadimibapgberttibupgkoridttyt ethess¢iBNmegt4® Qthelso%
at amhigibRMREY atvienfen 3QsmitediRmrgshich wasiliaiadn MRERE dVithsion
TBM E@z@@tg{éﬁ%f%% HQLirﬁo@i}sAld%g{%éﬂpﬁhlgawhge(s%?p%{l Qn % formed. With

crystalﬁ1 &C § areaﬁ as trimeth ter
the aid of toluene, the'aqueous acet ac1 s0 ven was removed under reduced pressure

(45 °C/100-50 mbar). The white residue was briefly digested in 25 ml tert. butyl methyl
ether {TBME) at 40 °C then at ambient temperature for 30 min. The product was
filtered, washed with TBME and dried for 2 hours at 45 °C/25 mbar: 1.17 g (85 %) biege
crystals (GLC 98 area%, as trimethylsilylester).

I3

‘H-NMR: (400 MHz, Dy DMSO): 8 = 2.54 (s, 3H), 7.59 (dd, 1H), 7.70 (s, 1H), 8.60 (dd,
1H)

ii) Preparation of 2-methyl-isonicotinic acid (additional acid, ambient

temperature!

\N/'
— 10) OH
~ <
— I
o L
N N

20

The reaction procedure was performed according to i). After purging with argon,
1.16 ml 98 % aqueous formic acid (30 mmol) and 1.02 ml 30 % aqueous H,O, (10 mmol)
were added in one portion and the éuspension was stirred at ambient temperature for 3
hours. The solvent was removed with the aid of toluene under reduced pressure (45
25 °C/80-20 mbar). The residue was briefly digested in 25 m tert. butyl methyl ether



15 'H-NMR: (400 MHz, D6 DMSO): S= 2.54 (s, 3H), 7.59 (dd, 1H), 7.70 (s,
1H), 8.60 (dd, IH) ii) Preparation of 2-methyl-isonicotinic acid (additional
acid, ambient temperature) N 0 OH 30 20 N N The reaction procedure
wasgeniimed according to i). After purging with argon, 1.L&%kP$H&o11491
agueous formic acid (30 mmol) and 1.02 m} 30 % aqueous H202 (10

mmol) were added in one portion and the suspension was stirred at
ambiehitiRI8 A fr b8 2RBIGFS tertrsrabivainr dibmsire Afwrsadwsitiviia Eltsrgd,

of toluerbednddy TBMiFced pried Sure AGs2545 /8022 nabar) 7 Bhpel¢esidgscrystals
was briefly digestedinrdtinliidslshutyl methyl ether WO 2006/048172
PCTIEP20051011491 7 (TBME) at 40 C then at ambient temperature for
30 min. Thaijp?mgeet mdioeidis 3k and dried for 2

hours at 45 C/25 mbar 1. 17 g pale orange crystals (GLC 99 area%, as
trimethylsilylester). iii) Preparatlon\qﬁ{Methyl isonicotinic acid H7S04 N

0 OH N NH.HS 4 The ozonolyssy cedure was Berfor d as according

to i) |n the _presence of 1 eq. 30% aqueous H202 0 mmol scale. After

-~
NH.HS

4

The ozonolysis procedure was performed as according to i) in the presence of 1 eq.

30% aqueous H>(); on a 2 mmol scale. After purging with argon, 0.12 ml concentrated
H,50, (2.1 mmol) was added in one portion and the yellow suspension was stirred at
ambient temperature for 1 hour. The solvent was removed with the aid of toluene under

10 reduced pressure (45 °C/80-20 mbar). The residue was briefly digested in 5 ml THF at
50 °C then at ambient temperature for 30 min. The product was filtered, washed with
THF and dried for 1 hour at 45 °C/20 mbar: 0.43 g (92%) pale yellow crystals (HPLC 82
area%}.

iv) Preparation of 2-methyl-isonicotinic acid. HCl

\N/

-~
15 N NH.CI

The reaction procedure was performed as according to iii) on a 2 mmol scale. After
purging with argon, 1.1 ml 37% aqueous HCl (2 eq.) was added in one portion and the
suspension was stirred at ambient temperature for 1 hour. The solvent was removed with
the aid of toluene under reduced pressure (45 °C/80-20 mbar). The residue was briefly '

20  digested in 5 ml THF at 50 °C then at ambient temperature for 30 min. The product was
filtered, washed with THF and dried for 1 hour at 45 °C/20mbar: 0.33 g (94%) pink
crystals (HPLC 88 area%, GLC 98 area% as trimethylsilylester).



ambient temperature for 1 hour. The solvent was removed with the aid of
toluene under to reduced pressure (45 C/80-20 mbar). The residue was
briefly digested in 5 ml THE at 50 C then at ambient temperature for 30
wirnothiesprduct was filtered, washed with THE and dried fer-ddiongsat 1401
45 C/20 mbar: 0.43 g (92%) pale yellow crygtals (HPLC 82 area%). iv)
Preparatlon of 2-methyl-isonicotinic acid.HCI N O OH 15 N NH.CI The
reactiof Ptk dtieNFEs PebMissd a2 decoringtosiidont, 30tihtol $0ads3 (dd,
After pHiging with argon, 1.1 ml 37% aqueous HCI (2 eq.) was added in
one portion and the suspension was stirred at ambient temperature for 1
hour. The dolweplewas removed with the aid of toluene under reduced
pressure (45 C/80-20 mbar) The re5|due was briefly 20 digested in 5 ml
THE at 50 Ex¢pasatianafahsEnt endg $indO min. The product was
filtered, washed Wlth THE and drled for 1 hour at 45 C/20mbar: 0.33 g
(94%) pink crystals (HPLC 88 aréﬁ‘MGLC 98 area% as
trimethylsilylester). WO 2006/0481 22 PCT/EP200§/011481 -8 'H-NMR:
(400 MHz, D6 DMSO): S = 2. 7 (g, 3H), 8.03 (dd, ITHj; 8017 (s, 1H), 8.83
jsonicotinate N O

re was perfo ‘ne\d‘ s according to

OMO &N5 CNr The reaction p

Example 2 iv) on a 10 mmol "
5

The reaction procedure was performed as according to Example 2 iv) on a 10 mmol
scale but with the addition of 37% aqueous HCI (2 eq.) and 30% aqueous H;0; (1 eg.)
after the initial ozonolysis step. The crude product was taken in 10 m} MeOH, the
suspension cooled to ca. 5 °C and 1.62 ml thionyl chloride (SOCL;) (22 mmol) were

10 added cautiously. The reaction mixture was heated at 65 °C for 1 hour during which a
yellow suspension transformed into an orange solution. The solvent was removed under
reduced pressure {45 °C/200-20 mbar) and the residue was distributed between 20 ml
ethyl acetate (EtOAc) and 20 ml saturated aqueous NaHCO;. The aqueous phase was
separated and extracted with EtOAc (2x 20 ml). The combined organic phases were

15  washed with 20 ml saturated aqueous NatCOs, dried over Na,SQy, filtered and
concentrated under reduced pressure (45 °C/150-20 mbar) providing an orange-red oil
(1.19 g, 79%, GLC 100 area%).

'"H-NMR: (400 MHz, CDCly): 8 = 2.63 (s, 3H), 3.95 (s, 3H), 7.63 (dd, 1H), 7.71 (s, 1H),
8.65 (dd, 1H)

20 MS: 151.0 (M%)



scale but with the addition of 37% aqueous HCI (2 eq.) and 30% aqueous
H202 (1 eq.) after the initial ozonolysis step. The crude product was taken
in 10 ml MeOH, the suspension cooled to ca. 5 C and 1,62 ml thionyl
vlianaz{S@C12) (22 mmol) were to added cautiously. The rga¢ti®Rpes 011491
mixture was heated at 65 C for 1 hour during which a yellow suspension
transformed into an orange solution. The solvent was removed under
reduced pressure (45 C/200-20 mbar) agdithe residue was distributed
between 20 ml ethyl acetate (EtOAc) and 20 ml saturated aqueous
NaHCPB. Thera(guet‘,out% J)has was egarated and extracted with EtOAc
(2x 20 ml). TR EShTiEd SRS S RES ARSI P5 07l ith 20 mi
saturated aqueous NatiCO&ndried over Na2SO4, flfered-and

concentrated under reduged pressure (45 C/150-20 miyar) providing an
orange-red oil (1.19 g, Z29%, GLC 1OQaarea/b). 'H-NMR; (400 MHZ;b
CDC13): S =2.63 (s, 95 (s, 3H), 7.63 (dd, 1 7L (s, 1H), "8.65
(dd, 1H) 20 MS: 151.0 2006/0481%2 PCT/ER2 011491 -9
Claims 1, A process for the manufacture of compound"s of formula la or Ib

OOHOOR\Ib &N'laorl/ !\i a(rjgi_ pharmaceutically acceptable
TP SRR TR AR
5  wherein
R is lower Alkyl;
comprises the step of
a)  lithiating compound of formula I1
o I
=
N

10 with a lithiating agent to a lithiated compound of formula I11

Li

il

i

-
-
N

b)  reacting of the compound of formula III with DMF te preduce the compound of
formula IV



comprises the step of a) lithiating compound of formula I1\tl /N to with a
lithiating agent to a lithiated compound of formula Il Li &N'b) reacting of
the compound of formula 11l with DMF to produce the compound of
wonoerd4 O 2006/048172 PCT/EP2005/011491 -10 N IVec&iNtiz8hs/011401
oxidizing the compound of formula IV with g3_and H202 to produce
compound of formulala; 0 OH la N 5 d) if desired, esterifying compound
of formula la with an alcohol of formmahll%@H to produce compound of
formula Ib; O OR Ib &N' wherein R is as defined above.

10

15

=

v

~3
—
N

¢} oxidizing the compound of formula IV with O, and H,G, to produce compound of
formula Ia;

o OH

=3 1a
=
N

d)  if desired, esterifying compound of formula Ia with an alcohol of formula ROH to
produce compound of formula Ib;

o~
N
wherein R is as defined above.
2. Process of claim 1 characterized in that R is methyl.

3. Process of claim 1 characterized in that lithiating agent is lithium diethylamide.

4. Process of claim 1 characterized in that step a) is performed in an organic solvent at
a temperature of -70 °C 10 0 °C.

5. Process of claim 3 characterized in that the organic solvent is THF, and the
temperature is -70 °C to -50 °C.

6. Process of claim 1 characterized in that step b) comprises reacting compound of
formula I with DMF at a temperature of -70 °C to 0 °C.

7. Process of claim 5 characterized in that the temperature is -60 °C to -40 °C,



2. Process of claim 1 characterized in that R is methyl. 10 3. Process of
claim 1 characterized in that lithiating agent is lithium dietbylamide. 4.
Process of claim 1 characterized in that step a) is performed in an organic
solvent at a temperature of -70 C to 0 C. 5. Process of claim 3

characterized in that the organic solvent is THF, and the temperature is

-70 C to -50 C. 15 6. Process of claim 1 characterized in that step b)
comptised FegtiflFesmbdaridieizadmihia in st DMpzanalemperdeoredin an
-70 C to Ou@aiicPybensswkciam -30ch afacterizediéimhat sheof@rfperatie is
-60 Cto -40 C. - 11 8. Process of claim | characterized in that in step c)

the o2onolrsissisopediormduhvenredigabittbotenticontaning d:id 6-%% b water
water at acdempersdttenel BeCigpbatGe 8.1Prares® ofclaim 7 characterized

in that the organic solvent is acetic acid, the water contentis 5 % and the
tempéfaturecissy 5f Gaim 201@ra8 4G Prodess: ofeplginhd clidatimteviddd. i that

in step c) fhemredtiohautiktd262 isdaardasmend i dhenpbseneeaban wo 100 °C.
additional acid at a temperature of 30 C to 100 C. 11. Process of claim 9
charaidterieedsn thelbiine tbmpendted & ihdfheitmpaturt & Pracesetclaim

| characterized in that in step c) the oxidation with H202 is performed in

the pidsedeecest ahchdditionadaaicdirainiantde mperatideiolowi8, P0cess

of claim 1echatadtariregrincthabihe Additnnatacicisthyd teehlosic.acid,
sulfuric acid or formic acid. 14. Process of claim 1 characterized in that the
step d}.is pedesmwidhim ahdlcahelial thehprbseddieiof:banhinehad@etdodit acid,
substancegerrating: dxminrecal. acid at a temperature of 60 C to 150 C.

15 15. Process of claim 13 characterized in that the alcohol is methanol,

the substancesgarbiatinchariyiredlindie b SQEIPianaddhedEMPesRUNE I8 the

60 C t0 7Qfesence of a mineral acid or a substance generating a mineral acid at a femperature
of 60 °Cto 150 °C.

15 15, Process of claim 13 characterized in that the alcohol is methanol, the substance
generating a mineral acid is SOCl and the temperature is 60 °C to 70 °C.



