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WD 2004/ 035565 PCT/ SE2003/ 001602 1 METHOD FOR THE
SYNTHESI S OF A BENZI M DAZOLE COVPOUND The present
WO pooansisen rel ates to an i nproved process for POESE2003/001602
synt hesi s of 5-nethoxy-2(((4-
met hoxy- 3, 5- di net hyl - 2- pyri dinyl ) met hyl ) t hi 0) - 1H benzi
m dazol e (pyrnetazole) used in 5 the manufacturing of
5-nEthoxy 2- [[(4 nmet hoxy- 3, 5-di net hyl - 2- pyri di nyl)
met hyl ] sul g &Alkkbenzinidazole and its
MESH BeFrQR h@r YRAGRS1S Gded BENZIYEIRAZQLE W48 OUND
onepr azol e and esoneprazol e, respectively. to
Background of the invention and prior art An efficient
R He6SS irfvehtiGiyRIA&Sh an -
?%2603 mhIChZ?§ b e?%gy |ng§%%%?g{§eg ﬁ%%?@?%%%gMﬁyz«Gl

mbﬁnokhé ﬁﬁmhybé@xm@q&ﬁmthylhmbe-lebemlrmdezblé (yrmetazole) used in
additional purification or isolation steps in between

the Ranyfactuging of Sr@%tb?w(a%[aﬂé@f‘éh@w& a-dimetbylet pyddianh-
off ddln to .
Bl i g1 B o 3 el sy B0 el o g her e epnric
na oRWFTERD]eSHAl ESothefTaA01 & RedpbEpIgiout t he whol e
process. However, there is still" a need of a new,
even nore convenlent and nore eff|C|ent process for

t he manufacturing of pyrnmetazole in higher yield and
wi th higher purity, and which process provides

BicRE1RA Bf thehhflofnd ffofdtal products, omeprazole or
the invention The object

Antffickent proceR tfoosynttesik of bﬁl@}dﬂa@l@le@s Bse6IRRSn WO d7ME603, which is
manuf acturing of pyrmetazole in a high yield and Wit h
hezebyi lgwrmrmed%y rofierenpe. ils tf&ctee@ulwldlpyoqeﬁp direre rstnof nmed fdreadditional
thesis of e azol e. The ess,

poFTTE o el e S B e B B g S cap o opsefiicient
pr&de@g istRnEYSBL AR ﬁex(;id)dl gtﬁt&aﬁ Eﬁ%eyplﬂe re%&oﬁ%%ue%@é/ is carried
i sol ation or pur|1|cat|o i nt di ates, in

ous 0l orerdoray@t DINeROHY¥WI fhesudhoat the &Qiold}ﬁo&%gmer,tt@ere is still a
obtain a reproduci ble high yield of the fina
nepql ebiuBeYS, eveRrBloragwIvenignt adanerp cExu¢ns praggeshfoathsrroawsasturing of

ey RO Paberdrels REP B Eb 8 o REwhiS¢ pfcerprdVides ncreased
yléiéf@fﬁlﬂe'mlal ﬁ@hﬂ&@%n&?ﬁi}g%r eSorhé}staRfiOcess, thus making

the process nore efficient and with a hlgh

Summary of the invention

The object of the invention is to provide a process for the manufacturing of pyrmetazole in
a high yield and with a high purity, which is especially important for the asymmetric
synthesis of esomeprazole. The process, i.e. the reaction sequence from pyrmethyl alcohol
(Ia) to pyrmetazole '(I), 1s carried out, without any isolation or purificafion of intermediates,
in one solvent system common for the reaction sequence, to obtain a reproducible high
yield of the final products, omeprazole or esomeprazole. Such a process eliminates time
consuming steps for isolation or purification of intermediates and save time on avoiding
solvent changes in the process, thus making the process more efficient and with a high

production capacity.
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30 production capacity. WO 2004/ 035565
PCT/ SE2003/ 001602 2 Detail ed description of the

WO poogfosiseh The process conprising the foll ow NnBCT/SE2003/001602

reaction steps: Step 1: Pyrnethyl alcohol (la) +
chl or o-dehydroxyl ati ng agent >4 pyrmethyl 5 chloride
(I'b) Step 2: Pyrnethyl chloride (1b) + netnercazole
~(lc)- -4 pyrnetazole (1) is perforned in a sol vent
system common for the reaction sequence, conprising a
wat er i nm sci ble organic solvent and a specified
armunt of vvater added This process is used for the
s st an internediate in the
nt heS| S 0 Qr oneprazole. In Step 1,
Tﬁ%%rog Sﬁvgrrng %mgglf %@?Wﬁy? lgpé%ﬁﬁl i nto pyrnmnet hyl
S&E 197 | dByrnfeeiyehRBAdI]Ta) ﬁ%ﬁfré-@i@hydr@xﬁﬁmg] agent —) yrme_thyl
| or o- dehydroxyl ati on, the pyrnethyl cohol IS
chleddt @) Wi th an excess of a chloro- dehydroxyl at| ng

L Vi I k | chl d .
S e A o B b
Ao R BP0 545 B BB v

A mﬂﬂﬁmﬂi&Qﬁ@é’iﬁé Qﬂﬁer@éﬁ&ﬁ‘kﬁclf(&% amldut of R&et ARRdI Bhis process is used for

perfornmed at a tenperature of -5 Cto +45 C,
thp swfthessdfypybaetaede, anSntermgriate #8t%he Gynthess ofooreéprazibd or
bet ween +10 C and +35 C, or.between +25 C and +35 C.
CSPRCPIR¥Ccase, where no water is present fromthe
begi nning, the conversion of the reactants into 20 the

product, pyrnmethyl chloride (Ib), will not go to

Incsmemol ahé eshvetsBhef@yrméthel d1@he! intdhpgiadethyd ehlogids thafdifter referred
addi n %Wa speci fied amobunt of water and the reaction

tOtah efleeer-dadrydeaxiylagien, the mpineetlesd alcvhels(la)ii$ reapled wathcini eapess of a

OBt A el A8 AT 8
ch?d?@‘h?droﬁy'faﬂ'ﬁ% Q%ént e Q¥ defidd! f@n( tl'Hg) gﬁ)‘ijldg r%ﬂcec@)lolﬂde

I's réacteéed nmet ner cazol e er al

phosphdirdusarishlordeg phwphaﬂohﬁbema:h&ﬂitﬁphhﬁi pispliorews éXfychloride. The
nmet mercazole (lc) is prepared and m xed with the

rezﬂapﬁpﬁ }pﬁy'for@ﬁqi ar3 Qgglp@qag)re offie G watdS bR, preferably between -5° C and
+35° C, most preferably between +10° C and +35° C, or.between +25° C and +35° C. In

the case, where no water is present from the beginning, the conversion of the reactants into
the product, pyrmethyl chloride (Ib), will not go to completion. However, the reaction can
be re-started by adding a specified amount of water and the reaction thereafter can be
completed. Thus, if the reaction ceases, it is possible to re-start it with addition of a

specified amount of water.

According to Step 2 above, pyrmethyl chloride (Ib), provided from Step 1, is reacted with
metmercazole (Ic) under alkaline conditions, e.g. an alkaline aqueous solution of
metmercazole (Ic) is prepared and mixed with the pyrmethyl chloride (Ib). The reaction is
preferably carried out at a temperatue of +30° C to +60° C during a prolonged period of
time. Metmercazole (Ic) is charged in approximately stoichiometric amount to the

pyrmethyl chloride (Ib). The invention may also be used in combination with a phase



10

20

25

30

preferably carried out at a tenperatue of +30 Cto +60
C during a prolonged period of tine. Mtnercazole

W@ b@y/o0s3s6xhar ged i n approxi matel y st oi chi onet r PCT/8R0031001602

to the 30 pyrmethyl chloride (Ib). The invention may
al so be used in conbination wth a phase WD

2004/ 035565 PCT/ SE2003/ 001602 3 transfer catal yst,

for instance a quarternary anmi ne, such as tetrabutyl
amoni um brom de. The two phases fornmed are

trasfracatabdt, fonestanpeecpartpinaseaminy, sueh ex tetrabitechnuinbiium bromide.
wat er i nnj sci ble organic solvent such as tol uene, and

Theavophgses OTReraE serjaterk tasaquseyerhask Ay bagxigctedswitly a water
- - a_di sadvant agequs effec n
imfs LTt STV obhls OB aR PRIBIMCHERY By o §¥lractBd with
wifef)i m se the content of the pyrnethyl alcohol (la)
present. The reaction sequence according to Step 1 and
Step 2 described above is carried out in one to
h I t t d for the
RS 2L O o S5l resion s s
- sci bl e [ I I nat ed,
iSRRG PSR ORE cEne R ! pudléRly BRobH GIRRALAC .,
exanpl e tol uene, ethyl-acetate and net hyl ene chl ori de,
and a specified anount of water added. Preferably,
Thegrapsion spanenpraqsortingto Stere1 wad Etepi2ndeseritied|abowr igzaired out in one
ol vent . The water content in the solvent system .
sob ) PRl e ARG B DR O TR BT e R comprises a
&Y ifmiefibleNBe MOMH e, 304 d B¥iphHS %Ig&
wag%gunt olF py%rret%qyl gl colﬁgﬁnﬁaﬁ%)%gtles’ lzgfl om%dﬁ?%htre cdtm(mbOns
or asteirsf far ex arhple pylnenes, bl abtaty ardeméthlene di16ri@eyabidb spdcified
water may be added before, during or after the .
amawat of WefeoiddedPreferabhn tejuenednaxhe Biedrg thegeater imynig¢ibleprganic
hionyl 20 chloride. An optinmmrange of. water
Soﬁ’FIéSent during Step 1 is between 0.3 and 5.5 ny
water/m of water inmscible organic solvent,
preferably between 0.3 and 5.0 ngy water/m, or

Thb etatereon@ntinahelsdveht systerh shailngte fepstily pe a2 oahbovelrs yu@@ation
1.0 and 2.4 If the water content is |ower than

po af hgraggani 5%16 Rsed. By thiper fglpaamousipfipmethykalcohob (Ta) is
allf)\%d to react and form the pyrmethyl chloride (Ib). The amount of water may be added
before, during or after the charging of the chloro-dehydroxylating agent, such as thionyl
chloride. An optimum range of water present during Step 1 is between 0.3 and 5.5 mg
water/ml of water immiscible organic solvent, preferably between 0.3 and 5.0 mg
water/ml, or between 0.4 and 2.4 mg/ml, and most preferably between 1.0 and 2.4 mg/ml.
If the water content is lower than the saturation point of the organic solvent used i.e. for
toluené, less than 0.3 rng/ﬁﬂ, the reaction is slow and it has a tendency to stop before full
conversion has been achieved. In average, a conversion of 25-50 % is obtained when
toluene, having a water content of less than 0.1 mg/ml, is used as the solvent system. Such
a reaction leads to a high content of pyrmethyl alcohol (Ia) in the reaction mixture after
Step 1. It is inconvenient to have a high content of pyrmethyl alcohol present in the crude
product of pyrmetazole (I) after Step 2. We have found that if about 1 %, or more, of

pyrmethyl alcohol (Ia) is left in the reaction mixture, this component has an adverse effect
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toluene, less than 0.3 ng/nm, the reaction is slow and
it has a tendency to stop before full 25 conversion

whaw4l0ars achi eved. I n average, a conversi on OPCPSE03/861602

i s obtained when toluene, having a water content of

less than 0.1 ng/m, is used s the sol vent system

Such a reaction |leads to a high content of pyrnethyl

al cohol (la) in the reaction mxture after Step 1. It

i's inconvenient to have a high content of pyrnethyl

ombatb hind tupreseand tha ehdmgioselemdivity priudvst inahe @ymimdtaz okidation of
(I') after Step 2. W have found that if about 1 % or
PYfBietazolsFInteSBPERBENS al cohol (la) is left in the

reaction m xture, this conponent has an adverse effect

WD 2004/ 035565 PCT/ SE2003/ 001602 4 on both the
Theprasuneinvendor RnSMBRAIVeRSR FTGkd Mist W@ﬁ@%sﬁﬁ% pBcdsB8escribed in
asymmetric oxidation of pyrnetazole in

WX BEpoQz dhe reathen gagesmeet from\pgnmethyl alsoteh (layrpia pyanehyl chloride
of the first two steps in the process described in 5 4
(e prroeiaenie (Bvis crrEsd PR %@aa@ﬁ@@ SOPERSYB\FMIEPIRpTiSing 2 water

Am‘ﬁhﬁ&%{y or%z}rﬁlg (}/lk/@nt RY4 g@é&}/ﬂeél c%%rnk gle wat(:r k&hlch i usec} thécmghout the

n one’conmo

resgtﬁmaqueﬁxemeaewn@rm?focegma@ @h@f@&ﬂewg A&h¥8P2(((4-
and a specified anount of water, which is used

m@hﬂ%dtfgﬁdunethhle?l pm@oyh)mnﬁtlsxéhtlmui bEhz midazolerpymettole).can in

B, ST R M NEET B S ROl PaFrTie 1 4 s fpmiscible

detail be
Orgiﬂslgfﬁ?ggg gg%{ﬁ‘g}p@%&gﬁ% t&grgd %!ﬁqa@é yot h per f or ned

in a water immscible organic solvent and with a

speci fied anount of water added: Step 1:
St@hﬂo@@é@b)’@%ﬂ&@%n 15 Reacti ng

(4- met hoxy- 3, 5-di met hyl - 2- pyri di nyl ) met hyl al cohol

(pyrmet hyl al cohol) of the fornulala O- OHla N

the | .
Rég%:]ﬁﬁ(;gr gd%ledhg{(g 3%@%&%’&%2 r@{dﬁo )1/)?:%%@1 alZ%HSpr%&H&lcbw{)lhol) of the

foohutetdyl - 2- pyri di nyl ) met hyl chl ori de (pyr et hyl
chloride) of the fé),r/nul alb

AN

l N/ OH la

with a chloro-dehydroxylating agent, such as thionyl chloride, providing (4-methoxy-3,5-
dimethyl-2-pyridinyl)methyl chloride (pyrmethyl chloride) of the formula Ib

7~

O
l X x HCI lb;

N/ Cl
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Ox HCa Ib; C N 25 W 2004/035565 PCT/ SE2003/ 001602
5 Step 2: Coupling reaction: Reacting

W@ 400am8356xYy - 3, 5- di net hyl - 2- pyri di nyl ) met hyl chPOT/sSE®08601602

the formula Ib, prepared in Step 1 above, wth
2- mer capt o- 5- met hoxybenzi m dazol e (et nercazol e) of
the formula 5 1Ic HS--<N1 \ O-1lc NH in the
presence of a base such as, sodi um hydroxi de or
pot assi um hydr oxi de; providing 5- 10
Stept2h Eoyplig redctiont hoxy
3, 5-di net hyl - 2-pyri di nyl ) net hyl )t hi o) - 1H benzi m dazol e

(pyrnetazole) of the formulal OSN O i NNH1|5 The
i ' r - t fd
RBAEL BRI LU DELARBRERARAI LS Bl e propu

ini SWENbbEVR, With 2idesago- S MeheyERAni &FSRC(nt A ch IS8 Bhelformula
in the manufacturing of pyrnetazole, by a nore
Icconpl et e conversion and reproducible yield 20 of
pyrmet hyl al cohol (la) and pyrnethyl chloride (IDb)
respectively. The advsnt ageous
~

N
HS q :©/ lc
N ‘

H

in the presence of a base such as, sodium hydroxide or potassium hydroxide, prO\}iding 5-
methoxy-2(((4-methoxy 3,5-dimethyl-2-pyridinyl)methyl)thio)-1H-benzimidazole

(pyrmetazole) of the formula I

The pyrmetazole is then further processed to the final products, omeprazole or

esomeprazole.

The present invention provides an improvement associated to Step 1 in the

manufacturing of pyrmetazole, by a more complete conversion and reproducible yield

of pyrmethyl alcohol (Ia) and pyrmethyl chloride (Ib) respectively. The advantageous
effect of water present during the bhloro-dehydroxylation reaction, Step 1, is surprisingly
as this type of chloro-dehydroxylating agents are regarded as incompatible with water, i.e.
thionyl chloride reacts violently with water and excess of thionyl chloride is usually

hydrolysed after a reaction by an addition of water.



15

20

25

30

effect of water present during the

chl or o- dehydr oxyl ati on reaction, Step 1, is
waopnsssngly as this type of chl oro-dehydr oxpdBSEI093/001602

agents are regarded as inconpatible with water, i.e.

thionyl chloride reacts violgntly with water and

excess of thionyl chloride is usually hydrolysed

after a reaction by an addition of water. 25 WO

2004/ 035565 PCT/ SE2003/ 001602 6 More specifically,
Mduespcificall y,lthe fen pith slengredentiamtriton Haa bedye@rimpeovierfaepy,ehe

teegi, t he .chl oro-dehydroxyl ation step, in the _

C@P’i&’c ydrogylafion srgp.d ithnpPresespiar prtpasasioa of Pyrmefezpls €) vied in the

IS I e azole, i.e. 10O )
STPAIES el PR, PROTBRANE e Bl Qpygrion o v
pRie@lyPhlcOhclXIa) 2 fe@@fdn stdp thAtaP cédhiion if8r KRR yh@EsiDEE N

the synthesis of 5 esoneprazole and oneprazole. It
esoawpragele pnd oimegtagolebk dns, stmprisinglyabeqursbewnaieat pfesance of a specified
[ of water reduces the anount -

speci fied noun of .
SR PR LAY AV AT DY Py TSty | RICONDb Aok fhon
R b RISRORL (A BERIN | 500 oel Tl

am@Mt bf WieNpoebent en theaehction anil@id 184d ONNRIeS L& Viersdid afd a more
nore efficient use of pyrnethyl alcohol (la) and a
effigigafutse obpymmegty! picohol Gadnd iagrodygt oft high yldvansidrigh perityo
t he process described in WO 97/22603 the crude
product, pyrnetazole (1), fromStep 2 is further

ARLRERSRAHe %gﬁ)c@m,ﬁmld% 'W’KP 370965 HAYR JIS&&LBJ&PMCMZOIC O,

sequence. ere is no isolation or purificati
frqre Stepr2nie durcher ipraretded t6 emepragsle fege@sequti velieafioh Sequence. There
_ preferable with respect to process sinplicity and
is Be &Rbpn orpyEieation peEpERpsslusng By Ieaetion seguenep,ovhigisis preferable
(la) fromsStep .l have been found in the product
il e RSP nelZiT angFonoRY flahSute RoRhEEetugmetny alcohol
(1d) Brondisiehpathaté 864StoRhd BYhEBEJANE RGBS gfx&ﬁ&az'agv@) in Step 2.
di sadvant ageous effects upon the oxidation o
pyrnmetazole (1) to oneprazole and especially then in

the asymmetric oxidation of pyrnetazole él) to
It %@&%%&26 that tr@%ﬁéwfwaeﬁbylcaﬁcogykﬂﬁtwp disaginigepussffects upon

] urnover and enantio-selectivity.
e Q6oh of DBk 0V T OB oS B S Syt
oxldRE6n PUFYrinéta@BR (1)to leSIMepratoR). Quchlihiss of PPttt B1aR8Hol (1a) results
enanti oneri c excess of :
in reduced turnover and enantio-selectivity in the asymmetric oxidation and give a product
with less purity and in lower yield. Thus, the obtained enantiomeric excess of

esomeprazole is depending on a high purity of the intermediate compound pyrmetazole (I).

The impact of levels from about 1% or above of pyrmethyl alcohol has been investigated.

The presence of water in the chloro-dehydroxylation reaction, Step 1, is of outmost
importance to obtain pyrmethyl chloride (Ib) and thereby pyrmetazole (I) in high yield and
with a high purity without any requirements of isolation or purification. The required
amount of water may be charged from the beginning, or being added during or after the
addition of a suitable chloro-dehydroxylating agent, such as thionyl chloride. Preferably a

small specified amount of water is charged at the beginning of the reaction. The addition of



10

20

25

30

esoneprazole i s depending on a high purity of the

i nternmedi ate conpound pyrnetazole (1). The inpact of
wo eaoalosssbs om about 1% or above of pyrnet hyl al pohek2002601602

been investigated. 25 The presence of water in the

chl or o-dehydroxyl ation reactiron, Step 1, is of outnost

i nportance to obtain pyrnethyl chloride (1b) and

t hereby pyrnetazole (1) in high yield and wth a high

purity without any requirenments of isolation or
whptst difringathe proceskhay glspibe ed a8 aBHYtto O-staRta@lindBMPI&E reaction to
~charged fromthe begi nning, or being added during or
imgreve the pield anfhprodest pgfityang preagsit envention provides a more efficient use

| or.0- dehydr oxyl.ati ng agent, such as thionyl

m@ﬁ?8195€&ﬂ%a%¥¥%5859g 30 small specified amount of

water is charged at the beginning of the reaction. The

addi ti on of WD 2004/ 035565 PCT/ SE2003/001602 7 water
Futheimgre! the ppaseneess wimyt ialSsp Igrovislesla asfeq aldyhotdrobust process, as

_re-start an inconplete reaction to inprove the yield
it algel rosuersube different yisksrepmnegted with thip (xnstdl seaciipesy i elesycinas
nor e figlent e_..of the. chl or.o-dehydroxylating .. .
s R P RN RGeS ket BBl R Fhitgyeips e ri
of Y 9% 1888 eRotAGAE reaRiich HUBUF. PRWRVeR HREESTsts Bfher bptidk FPget
reduces the different risks connected with this type
confplete and foo high doneersisn ofi pasnetiad aloohblfia)an Sefp I, hndydvoid, or
chloride or_reactive reaction_internedi ates. Thus

miBisey tFrget e yrmethy! gipohil (lay i $1ap 2 Thsee OREPRH Gan peelet insignce, an
X EA08F Bl BHE B KRS, BT3B A0l iy i

HéWéer, ithesSlopfords, ar@ Ak theorad 8i Hew QF ad @ffBttiePréductibh BES final
of pyrnmethyl alcohol (la) in Step 2, These options can

products omepragelaanéesameprazeteended reaction time, raised
reaction tenperature or increased excess of thionyl
chl oride. However, these options are not favored in
view of an effective production of the fina
products, oneprazole and esoneprazole. 15 The exanpl es

Thelatmplel tranfolioll willfutther illusttdss the atnprdviee ptdtREsVfeRe invention.
process of the invention. These exanples are not
Thesp exaaplestase notrimtenddddo digupidie s¢opetnd thenmeentionras dsfined hereinabove

define% h?reinabove or as cl ai ned bel ow. 20 EXAMPLES
or as claimed below.

EXAMPLES
Example 1

Pyrmethyl alcohol, 8.82 g (52.7 mmol), was dissolved in toluene, saturated with water, 74
ml (water content 0.4 mg/ml according to Karl Fisher titration). To the stirred solution, at
10°C, thionyl chloride, 8.15 g (68.5 mmol), was added slowly over 60 minutes (flow rate
0.083 ml/min). A white precipitate was formed. The conversion of pyrmethyl alcohol into
pyrmethyl chloride was followed by HPLC, (column: Nova-Pak C 18, 4 um, 3.9*150 mm).
A fast reaction was recorded, reaching 99 % conversion after completed addition of thionyl

chloride.
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Exanple 1 Pyrnethyl alcohol, 8.82 g (52.7 mml), was
di ssolved in toluene, saturated with water, 74 25 ni
w@ paiessseont ent 0.4 ng/ M according to Karl FiB&ESE2003/001602
titration). To the stirred solution, at 10C, thionyl
chloride, 8.15 g (68.5 mmol),, was added slowy over 60
m nutes (flow rate 0.083 rHISm A white precipitate
was formed. The conversion of pyr met hyl al cohol into
pyrnmet hyl chloride was foll owed by HPLC, (colum:
Nova-Pak C 18, 4 m 3.9* 150 mm). A fast reaction was
recorded, reaching 99 % conversion after conpl eted
Eaaddple2on of thionyl 30 chloride. WO 2004/ 035565
PCT/ SE2003/ 001602 8 Exanple 2 Pyrnethyl al cohol,
8.81 g (52.6 mol ), was dissolved in a m'xture of

t Q m acco n
P cptd, €51 8 63815005 0k aReR TR G50 e 5 m
(VEfleH oideBNG.04 th c%ﬁhpwco%xﬁg !BSEKdrITFlsﬁér d’ﬁﬁh@ﬁ) 4 M&U ?8‘(?21} (10 mmol,
To the stirred solution, at 10C, thionyl chlorid

equ viakeng tc( 8®u62 g Jml ofevsaterdol ecduexiem\ﬂl”wthemnecﬁiblmmumeH)T thionyl
flowr §)O83 /mn).  Awhite |8rec:| itate was

Hefidres 1586 caReD st aradsed slovkepyRFIc0 anigy él(ﬂq’W\f?Be‘)O% ml/min).

A%iﬁf‘p?w{nta?@&% fo%ed‘%e c%hl/&(gﬁg 0P¥ ld%l %?cokgl g@a ethyl

reacti on was recor

chterivear i followéd By HPD.sah Eslampidi 1t MDﬂﬁstQEadd’d:hW'recorded reaching
chloride. The reaction tenperature . was adjusted fo
992%@Oamsmtaﬁarmﬂmpleted additiomef tamblchlm@t dpe tdaetion temperature

re oI r oduct rmet hy
v A Gad e fhaaol. facl. 4o il u F?E)JD o0 B el P Hrsedytlon of
[
thgglglg%plédcfgclgg e'i‘fﬁ}l IEWO{I?% %ﬂ?gbtgﬁgg \9“? g%ﬁ;}&& 4;6’ é‘%é—IgLC), and
wiﬂhsppdnvadyliatcohollreﬁdeeof?mm (water content 0.04 ng/m
according to Karl Fisher titration). To the stirred
solution, at 10C, thionyl <chloride, 8.15 g (68.5
B0 %3 was added slowy over 60 mnutes (flow rate
’81“5)&15 m/mn). 20 A white precipitate was forned
i mredi ately. The obtained reaction m xture was stirred

and the reaction followed by HPLC, as in Exanple 1,
Pyrmethghalect,t8.82h@ (5237 mnii)) maas dissolved in toluene, 75 ml (water content

0.04 mg/ml according to Karl Fisher titration). To the stirred solution, at 10°C, thionyl
chloride, 8.15 g (68.5 mmol), was added slowly over 60 minutes (flow rate 0.083 m!/min).
A white precipitate was formed immediately. The obtained reaction mixture was stirred
and the reaction followed by HPLC, as in Ef(ample 1, for an additional 3.5 hours
(conversion declined and stopped at about 30%). Water, 180 ul (10 mmel), was added, to
re-start the reaction, yielding a high conversion (> 90%) within 30 minutes after the

addition.
Example 4
Pyrmethyl alcohol (8.8 g, 52.6 mmol) was dissolved in toluene (75 ml, water content 0.12

mg/ml) moistened with water (180 pul, 10 mmol) at room temperature. To the stirred

solution, at 25-30 °C, thionyl chloride (8.15 g, 68.5 mmole) was added slowly over 60 min.
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solution, at 25-30 C, thionyl chloride (8.15 g, 68.5
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in Exanple 1. Conversion over 99.5% Water (2.3 m)

thignyl sigeide-t o quench any excess of thionyl chloride. 5

An alkaline (13.5 g, 168.3 mmol 50 % w w sodi um

hydr oxi de) aqueous (80 m ) solution of netmercazole
AauI&lige (3% 2 1581 ol i

B 5 £ T ygenso 0nd QBB AL B0 s o
migyrokroazobbe(p. 8t gy SHeanmopwdsadBed follewee bpaddition2 sediam hydroxide (8.8

all omed tao increase to 45 C during the additions. The

gr Qe WL X% W ¥ spdivm Bydroxide)to reach aHau3d-SsThe tempgratee was
I Ir s, at C. —~the agitating wa .
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viEB@uaSHIEa N Soripprskimaelytws e 45 PRETRY antifig MAdSRerrupted and
conpri sing pyrnetazole, was washed with water and wa
tha phhsgs widref loft to espachoe Thefaquapps phiseywas discadded. THeas gartihipimse,

0.1 %mwl). 15 Exanple 5 Pyrnethyl alcohol (8.8 g, 52.6
CORRIISnE RYEmatagdls) v ashed Siithevater(and was anglysed fopkpgidaes of

| it h wat 3751, 20.8 |
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added slowy over 60 min. 20 (flowrate of 0.095
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EHF%? as in Exanple 1. Conversion over 99.5 %
ple> . S

Pyrmethyl alcohol (8.8 g, 52.6 mmol) was dissolved in toluene (75 ml, water content 0.12
mg/ml) moistened with water (375 ul, 20.8 fnmol) at room temperature. To the stirred
“solution , at 25-35 °C, thionyl chloride (9.33 g, 78.4 mmol) was added slowly over 60 min.
(flow rate of 0.095 ml/min). Conversion of the reaction was analysed with HPLC as in
Example 1. Conversion over 99.5 %.

The synthesis continued in the same way as described in Example 4. The product phase,
comprising pyrmetazole, was analysed for residue of pyrmethyl alcohol (less than 0.1

%mol).



The synthesis continued in the sanme way as descri bed
in Exanpl e 4. The product phase, conprising
woyeraessEsdl e, was anal ysed for residue of pyrnechgik2003/001602
al cohol (less than 0.1 %mwl). 25 30 WD 2004/ 035565
PCT/ SE2003/ 001602 10 CLAIM30 1. A process for the
manuf act ure of
5- met hoxy- 2- [ [ (4- et hoxy- 3, 5- di net hyl - 2-
yridinyl)-nmethyl]-thio]-1H benzi m dazole of fornula I
CE&S&EK)~N 011-1 i N1 NHfrom
(4- met hoxy- 3, 5-di net hyl - 2- pyri di nyl)-nmet hyl al coho
conprising the followng reaction steps carried out
in a
Bt ot oL M AR o et 2 B Gy S fimethy-2
ptidin Y1 nietisy] Jothéud €135 b&izpidhzole eafdrinnh I
(4- met hoxy- 3, 5-di et hyl - 2- pyri di nyl ) met hyl al coho
5 (pyrmet hyl al cohol) of the fornmulala O- OHla 15 N
w th a chl oro/dehydroxyl ati ng ageng? provi di ng

( 4- met hoxy- 305- di pret hyl - 2-Np iyt )ret hyl chl ori de
: st—tdie f la 1b |
N
H

(pyrmet hyl ch

from (4-methoxy-3,5-dimethyl-2-pyridinyl)-methyl alcohol comprising the following
reaction steps carried out in a consecutive order in one main solvent system without
10 isolation of the intermediates formed during the process
Step 1:
reacting (4-methoxy-3,5-dimethyl-2-pyridinyl)methyl alcohol (pyrmethyl alcohol) of the

formula Ia

15

with a chloro-dehydroxylating agent, providing (4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl chloride (pyrmethyl chloride) of the formula Ib
-
O
| AN x HCI Ib;

Z Cl
N

20
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PCT/ SE2003/ 001602 11 Step 2: reacting
W@ de0amBisexy- 3, 5- di net hyl - 2- pyri di nyl ) met hyl chPOT/SE®03601602

the formula Ib, prepared in Step 1 above, wth

2- mer capt o- 5- met hoxybenzi m dgzol e (et nercazol e) of

the formula Ic 5 NO-HS --~~/ IC NH in the

presence of a base, providing

5- met hoxy- 2[ [ (4- net hoxy- 3, 5-di et hyl - 2-
Steg 2i di nyl ) met hyl ] t hi o] - 1H benzi mi dazol e (pyr et azol e)

of the formula_l,.10 c ar act roi  z d_in t
reﬁfﬁglgé%%h?xysz?fétdéwthab?frwﬂdmwmfemﬁ@ ofdh forbia 1. prepared
: Cl. \%
SIS RN 550 0 e IR SRS e fomul
Icwater / m water inmm scible organic solvent added. 2.

A process according to claim1 wherein the water

i mm sci ble organic solvent is 15 toluene. 3. A

process according to gjaiw \e\rei n the water

i mm sci bl e orgayy c..ﬁ_@ ve 5 et hyl acet at 20. 4. A
process according to ahNLX characteri zed??n t hat
the specified anount water is present fromthe

start of the reaction according.to Step 1. 5. A

process according to any one of clains 1 and 4,
~characterized in that the
in the presence of a base, providing 5-methoxy-2[[(4-methoxy-3,5-dimethyl-2-
pyridinyl)methyl]thio]-1H-benzimidazole (pyrmetazole) of the formula I
characterized in that the solvent system, common for the whole reaction sequence,
comprises water immiscible organic solvent with a specified amount of between 0.3 and

5.5 mg water / ml water immiscible organic solvent added.

2. A process according to claim 1 wherein the water immiscible organic solvent is
toluene.
3. A process according to claim 1 wherein the water immiscible organic solvent is

“ethyl acetate.

4. A process according to claim 1, characterized in that the specified amount of

water is present from the start of the reaction according to Step 1.

5. A process according to any one of claims 1 and 4, characterized in that the
specified amount of water is added during the charging of the chloro-dehydroxylating

agent in the reaction according to Step 1.
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speci fied anmount of water is added during the charging
of the chl oro-dehydroxylating 25 agent in the
WO e@a33565 according to Step 1. WO 2004/ 035565 PCT/SE2003/001602
PCT/ SE2003/ 001602 12 6. A process according to any
one of clains | to 5, charactirlzed in that the
specified anmount of water is“added after chargi ng of
t he chl oro-dehydroxyl ati ng agent in the reaction
according to Step 1. 5 7. A process according to claim
1, char ' A eat
6'vvat < rﬂ_p?&ée?sr éc%@xqiug}o a'ﬂ?ntoné PPc\:Allaﬁﬂ?sCe - 1 {o' nﬁ_ﬁ] ggﬁ-ﬂg?{;{eg?g g}]at the specified
arsoUnt efitvateB is aldpd aﬁﬁ&ﬁa@ﬁ)@pﬁdh@@lbﬁb ddhatroxdlating agent in the
characterized in that the specified amount of water
repgfiqy. agcording4opiEmd. of wat er i mm scible organic
solvent. 10 9. A process according to claiml,
characterized in that the specified amount of water
718 1. B procésstactBrdMg Blcl@l € Ehdr AT $4clh @ha@ﬁ&%ﬁé&ﬁed amount of
solvent. 10. A process according to any one of clalns
witet B 0B - Slfamglotlef waeed ilnmigcitd¢ otgasicrsebehi.on 15
according to Step 1 is carried out at a tenperature
between -5C and +45C. 11. A process according to any

?gﬁpgé‘ g?&lfr@ée%c&rds ’cla?xjﬂ gﬁar%,rtérézggm 9'8{ q%tsp%h)g ied amount of

wae£QI0 N .4tAg/ail bf MAkr %rrﬁ:icﬁﬂéf&rglnk%oﬂ/cmc haracteri zed
in that the tenperature is between +10C and +35C. 13.

A process according to any one of clains 1 to 9,
character| zed in.that th erat ur bet ween +25C
9.5nd FoBECeToRarding 1 FHUBds BN (18t By DSHeEdmOUnt of

WGBSR L 2 liGndih EUAAGHARCARSoltnEBhche chi oro-

ng agent 1st ori de 15.
5- met hoxy- 2]
OE@(4 nmet hoxy- 3, 5- di et hyl - yridinyl)methyl]thio]-1H
0 be%?IQ?P@a?E@fPrélﬂgﬁ? rame@@cz @3imsrldp &y elpragierzediimthat e reaction

accor}émg to tSth f:ls carrled%u% at altemperaturc between -5°C and +45°C.

11. A process according to any one of claims 1 to 9, characterized in that the

temperature is between -5°C and +35°C.

12. A process according to any one of claims 1 to 9, characterized in that the

temperature is between +10°C and +35°C.

13. A process according to any one of claims 1 to 9, characterized in that the

temperature is between +25°C and +35°C.

14. A process according to any one of claims 1 to 13, characterized in that the chloro-

dehydroxylating agent is thionyl chloride.

15. 5-methoxy-2[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]thio]-1H-

benzimidazole (pyrmetazole) prepared according to any of the claims 1 to 14,



