1 "PYRI DI NE DERI VATI VES" DESCRIPTION Field of the invention 5 The present
I nvention relates to novel chem cal internedi ates, a process for their
\paration, and their use in the preparation of phar nmaco- Ioglﬁéﬂllkiwll‘d
stances. Background of the inventidn 10 Conpounds of the general fornula
¥) wherein [err] and [err]. are the same or different and are each sel ected
fromthe group consisting of hydrogen, -alkyl, halogen, carbonethoxy, alkoxy
and al kanoyl have been disclosed in e.qg. European pat ent No. 0005- 129 as .
useful therapeuti cal conpodﬁu@&jﬂﬁ@ﬂjﬁ@@ﬁ;ﬂﬁﬁﬁé_conpounds known under the
generic nane oneprazole ([err] = = 5-[err], [err] H [ERR] is being
devel ope PEREREPTINt ric aci d secretion i nhi biting drug. It 25 -can also be
used for providing gastrointestinal cytoprotective effects in mammals and

o) nt, to btain sinple and efficient internedi ates and
routes oL_§iHEH£ g 2 razole and, in a nore general sense, for thera-
30 peutically actlve ‘conpounds such as benzi m dazol e derivatives
Cor":a'g'r¥%e B?éé@%&'9#34H%RQX'ré?%&SEY£J ﬁﬁ$ﬂl chemical intermediates, a process

for their preparation, and the1r use in the preparation of pharmaco-
logically active substances.

Background of the invention

10
Compouﬁds of the general formula (i) wherein RI
different and are each selected from the group consisting of hydrogen,
alkyl, haTogen, carbomethoxy, alkoxy and alkanoyl have been disclosed
in e.g. European patent No. 0005 129 as useful therapeutical compounds
15 One of these compounds, known under the generic name omeprazole (R =

= 5-0CH,, RZ = H)

and R2 are the same or

3!

0CH;

(i)

20 2

N
|
H _ _
is being developed as a gastric acid secretion inhibiting drug. It

25 can also be used for providing gastrointestinal cytoprotective effects
in mammals and man.

It is important to obtain simple and efficient intermediates and routes
of synthesis for omeprazole and, in a more general sense, for thera-
30 peutically active compounds such as benzimidazole derivatives containing

the pyridylmethyl moiety
OCH3
CH ;/, -CH3
(ii}
35 | “CHp 7 XN
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2. The present invention provides novel conpounds which are useful as
internmedi ates in the preparation of therapeutically active conmounds such
ben2|n1dazole derivatives which contain a pyridylmethyl radical of the
f.or mil a (ii), and methods for the prep%ratlon of such conpounds. 5 Pri ot :
art - Substituted benzi m dazol es contai ni®ng a pyridine radical of the fornula
(ii) are disclosed i.a. in European patent 0005 129. A problemw th 10

Abhese conpoynds is their stability characte hout
Sny spect a1 1hY areaerbRoveRt i pRvddS (s chorbobfids, wnieR S b el 0
hi gher tl1anidtenmeddatd§ dn the prepargtiad ofntierapelticalfycictiiveacamobads such
stituted be t Pah er-
ated- condlt n%ﬁﬂ{aezoﬁ'ga@rqgséﬁ\) d'“ecth at?\éﬂﬂ ﬁﬁ{d&h For fﬁggafor 15
a period of o6 mnfnsnulabbm).Gwd)ﬂnetthedsslfbmurﬁ:oreearta@noerqfeau@!b compounds-
tion progucts. Detailed description of the invention 20 It has been found
.according tQ the present invention that the conpounds of the formula [ ERR|

wherein R i EC19pAr , are novel and useful internmediates in the pre- 30
paration of pharmaceutically useful conpounds, e.g. substituted benzi-

{“hSaE?LSﬁcE’E A 68 B s ol b s oo B B mesked i B8 e roreli
pr epar ati on(be) ave)digcdosedniich. t‘h’BEN'ﬁpGadepéan 0605 hegcanprotetendwiticess-
10. these compounds is their stability character1st1cs Upon storage without
any special precautions being taken, they are degraded at a rate which
is h1gher than desired. E.g. by storage of omeprazole, which is a sub-
stituted benzimidazole disclosed in the patent cited above, at acceler-
ated cond1tions, that is at +37°C and at a relative humidity of 80% for
15 a per1od of 6 months, about 6% of the substance is converted to degrada-
' _t1on products. '

_Detaiied description-of the invention

20 It has been found accord1ng to the present 1nvent1on that the compounds
5of the formula

25

:where1n Ris H or CH3, are novel and- useful intermediates in the pre-"
30 paration of pharmaceut1cally useful compounds, e. g. substituted benzi-
midazoles of the general formula (i). The compounds of the formula
I are the products obtained from the preced1ng nitration reaction (see
preparat1on be]ow) for which the N-oxide form may be considered necess-
. ary, and the fd]lowing substitution-reactipn in which the pyridine
35 N-oxide form is very advantageous'considering the yields. |
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- formula
nitration s

and the followi ng substitution reaction in which the pyridine 35
oxi\de formis very advantageous considering the yields. I n addition,
oxi de state of the conpounds of the formula I is very advant ageous ok
r /t he - subsequent conversion to the,2-hydroxynethyl- pyridine (procedurés

_ Di rect hydroxynet hyl ation“of the corre- spondi ng non-oxidized
pyridines [ERR] 10 only gives low yields (<20% . The conmpounds of the.

on ste
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e preparation of

corr espoﬁﬂP’r‘Fb’"S— HWrQﬂ?hﬁ%WbW‘l"&Fne and reactive 20 deri vat | ves thereof '.

of thesf
group or

. p-tol uenesul fonyl 30 usg

ornmula- OCH [ERR] or a salt thereof,
reactive esterified hyOCwxy group,
for th

. p
“reactive intermnmedi ate of '8 r Eﬁ3ll)
wi th a benzim d- azol e der|V't|ve| f the fornula o . 1

10

only gives low yields (<20%).

in which formula Z is a hydroxy
e.d. hal'ogen such as d and -

paration of e.g. oneprazole. The

is then reacted i'n known nanner,

"-The compounds of the formula I may advantageoutsly be prepared by pro-
ce551ng bofh the nitration step and the substitution step without iso-
lation of the intermediate nitro-pyridine. Furthermore they are stable
and can be stored in bulk ‘form. For example the compounds accordtng
to the. invention of the. formula I are useful as intermediates in the
‘preparation of the corresponding 2-hydroxymethylpyridine and reactive

15

-20

25 .

30

35

~derivatives thereof of the formula

'(iii)

or a salt thereof,tin which formula Z ista hydroxy group or reactive
esterified hydroxy. group, e.g. halogen such as C1 and p- to]uenesulfonyl
used for the preparation of e.g. omeprazole. The reacttve 1ntermed1ate
of the formula (111) is then reacted 1n known manner w1th a benzimid-
_azole derivative of the formula |

CH30

iv)



4 . :

[ERR] = 4 whereafter oxidation in known manner of the reaction product of -
the formula [ERR] 10 yields omeprazole. A preferable nmethod of .preparing ‘
oneprazole Is to use a conpound with the general fornmula I, wherein Ris H|
as an internedi- ate. The nost preferabl e method: of preparing oneprazol e i's
-to use a conpound, wherein Ris [err] 4s an intermediate.” 15 The present
i'nvention also relates to a process for the preparation of the conpounds'of-
4be formula |I. The conpounds of the inventign of the fornula .l are prepared
accor di ng- Mereafitrs ‘P’ﬁ\ﬁéﬁ!?’bﬁ"bb"w maanan A EhecBR}IRA BFOdURE 9TothEl a

{ERR] 30 : waemgliay Ris Hor [ERR], Wwth a nitrating agent such as nltrlc
aC|d [ERR] 35. to the fornatlon of a conpound of thgcﬁornula _

(v)

N
' .
H

- y1e1ds omeprazole A preferable method of prepar1ng omeprazole is to use
a compound with the general formula I, uhere1n R is H as an 1nterned1-
ate. The most preferable method of preparing omeprazole is to use a-
compound, wherein R is CH, as an intermediate.

10

15 | . | :
 The present inyentidn also relatés to'a'prOCess for the preparation of
the compounds of the formula I. :

The compounds of the 1nvent1on of the formuna I are prepared accord1ng
20 to the 1nvent1on by ' :

“a) reacting a tompound of the forﬁdla

25

I
30 wherein R is H or CH3,
with a n1trat1ng agent such as - n1tr1c ac1d :
HNO3 | - . | . I11

'35-.to_;he_formati6n of a compound of the formula



NERR] 5 wherein R has the meani ng gi ven above mhereafter 10 b) t he
32 ound of the fornula IV is directly reacted with methoxide to glve t he.
sfired end product of the formula [ERR] wherein Ris Hor [err]. 20'The

rection conditions for the steps a) and b) are suitably -the- fol | ow i-ng
For reaction. a), .ordinary nitration 6onditions. i.e., a mxture of 25 .
-conc. sulfuric acid and nitric acid of different- concentrations are used.
M xtures containing organi ¢ solvents such as. acetic acid and nitromethane
may al so be used. ‘For_reaction: bWOQ sol ution of methoxide anion in met hanol-
IS preferably 30 used. Methoxidg Salts, in inert solvents such as tol uene
may al so be used. A sol utiHak '
s0di um-hydr oxi de and net hanol .
preparation of reactive de- 3
2-hydrgxynethyrpyridine can be

ytilization of the .conpounds gy in the
~rivldtives of corresponding
N dlout as |Ilustrated bel ow,

' WEerein R has the meaning given above'whefeafter

10 b) the compound of the formu]a IV is directly reacted with methoxide . to
give the desired end product of the formu]a g L

15

wherein R is H or CHs.'
20 o | | o o
' The reaction conditions for the steps a) and b) are suitably the follow-

For reaction al, ordinary'nitration'conditions. i.e., a mixture of
25 conc. su]fur1c acid and nitric acid of different concentrat1ons are

used. M1xtures containing, organic solvents such as acetic acid and :

nitromethane may also be used. ' '

For react1on b) a solut1on of methox1de anion in methanol is preferab1y
30 used. Methoxide sa]ts in inert solvents such as toluene may also be
 used. A so1ut1on of meuhox1de 1n methanol can be prepared from sod1um '
'hydrox1de and methanol. '

“The utilization of'the oompounds I in the preparation of reactive de- .
35 r1vat1ves of correspond1ng 2- hydror;nethy]pyr1d1ne can be cafr1ed out
as illustrated below,

e in nmethanol can be prepared from.

.



% A. Procedure useful for the preparation of a conpound of the formula
(iiti) utilizing a conpound-of the fornula I wherein Ris CH3: [[ERR] 10 - \
) &ERR] [ERR] 25 B. Procedure useful for the preparation of a conpound’ of

t-he ornula (|||) ut|I|2|ng a- conpound of the fornmula | wherein Ris H 30
- [ERR] : _ 6presence of a source of free
-radi cal s (I) 35 7 [ERR] (|||) SU|tabIe sources of free radicals are e. g

err] or other salts of acid.. .10 -The d h | a
) Fhus Roopeseasre hselilofar B uBparsts bR gt @ FORRUN W sk Formd o
descri bed it heutdnigtngiat cdjrmheobﬂmthe tdmuaiesn wherdienRi hs ddHzol e -
-derlvatlve (iv) as descrlbed above _

SCHy  (CHLC0),0
3 3
7 CHNEEN
CH,
v (D
‘NaOH . Soct, |
| > —
15
20
>

(1‘1'%) |

25 B. Procedure useful for the breparation.of a compound of the formula
(141) utilizing a compound of the formula I wherein R is H:

CH3 dimethy1-  © e OH-
| _""sulfate':> 3 >
. 30 a T presence of a
~  source of free
ACH " radicals

(1)

35



5 The invention is illustrated by the follow ng exanpl es. Exanple 1.
Pl eparation of "2,3,5-trimethyl -4-met hoxypyri di ne- N-oxi de
, 3,5-trimethyl-pyridine-Noxide (1457 g, 10 nol es) was - di ssol ved incong.

. 2S04 (1200 m, 22.08 noles) in a 50 _litres reaction vessel. A 20 -

“-nitration solution (1750 m, 32. 2_nnﬂés conc. H2S04 and 2065 m., 29.84
noles 65% [err]) was added at [err] during 1 hour. The solution was stirr-- ..
ed at 900 for 1.5 hours and thereafter cooled to [err]. The pH of the g
reaction m xture was then adjuste_QHg addi ng | OV NaQH (19! 55 litres, 116.5

-mol es) during.cooling wth yater G hagy.t he tenpeggt ur e iy R kept below
[err]. The NaOH was added dut ] | 23nggc15 Theres rr? (25
litres) Wes—setet—ane=t he m xt rred—vrgd;shsly f m nutes. The,

- phases fornmed were separated a é%é?phase was t red to a 100 .
litresgcreaction vessel. The water B di s- .car ded™Ntfie ~CHoC
nethylénechlorlde was distilled off. To the remai nder was 30 added 15 1 of
t ol uene whi-ch was then distilled off-under r'.educed_pres'-.i re,. fall owed. by
another 15 1 portion of toluene -which was al so renoved istillation. 8

- litres of_methanol was addgd and .the m xture h dto b0|I|ng tenperature
A sol uti otigeblgsqurees; of fnee gaﬁlﬁ@:’f) are, 9. @I‘I’f 5@5293 PESIthREssaldseal
during aaﬁykulﬂﬁthuéﬁd The reaction mixture 35 obtained was cool ed and
its pH.adjusted to 8 using conc. [err] (250 M, 4.6 noles). Renmining
met halBl was distilled off and [err] (20 I|tres) ‘was added to the '

“r emai nderTheTbempounduo® thesfatmrulaeh FHdr tikowbt 8Med, ot as sahtl theeegiyniie sal ts .

were fi ytfﬂg;gafqgr ?HdkA%%ﬁhﬁskﬁ@rth[éé Elibéﬁh?n fﬂe prior art reacted with

~ the desired benzimidazole derivative (iv) as desctibed above.

15 The invention is illustrated by the following examples.

_ Example 1. Preparation of 2,3,5-trimethyl-4-methoxypyridine-N-oxide
2,3,5-trimethyl-pyridine-N-oxide (1457 g, 10 moles) was dissolved in
- conc HZSO4 (1200 ml, 22.08 moles) in a 50 litres reaction vessel. A
20 _n1trat1on solution (1750 ml, 32.2 moles conc. sto4 and 2065 ml, 29 84 .
- moles 65% HN03) was added at 90°C during 1 hour. The solution was stirr-
ed at 90° for 1.5 hours and thereafter cooled to 30°C. The pH of the
reaction mixture was then adausted by add1ng 10M NaOH (1].65 litres,
_ 116.5'm01es)'during7cooling with water so that the temperature was
25 kept below 40°C. The NaOH was added during about 2 hours. Thereafter
| CH2C12 (25 1itres) was_added and the mixture stirred v1gorous]y for 30
minutes. The phases formed were separated and the CHZC1 -phase was
transferred to a 100 litres reaction vessel. The water phase was dis-
carded. The methylenechloride was disti]]ed off. To'the'rEmainder was
30 added 15 1 of toluene which was‘fheﬁjdi§tilled qff.under reduced press-
ure, followed by another 15 1 portion of toluene which was also removed
by distillation. 8 litres of methanol waS'added and ‘the mixture heated
to boiling temperature. A.solution of NaOH (595 g, 14. 9 moles) in Ch30H
(16 litres) was added during about 1. 5 hours. The reactlon m1xture '
35 obtained was cooled and its pH adJusted to 8 using conc. H2504 (250 ml,
4.6 moles). Rema1n1ng methanol was d1st1]1ed off and CHZC12 (20 litres)
" was added to the remainder. The mixture was st1rred for about 30 minutes
and inorganic salts were f11tergd.off and washed with CH,C1,. The fil-




8 trates obtained were pool ed and evaporated,. yielding 1287 g of 2,3, 5-
“trimethyl -4- et hoxy-pyridine-N-oxide with a purity of 89% The. |dent|ty of
:the reaction. product was confirned with [err] and [err] NVR [err]-NWR
Terr]l 2.22(s,3H),2.27(s,3H), 2: 51(s, 3H), 3. 81(s,3H),8.18(s,IH. 5 The
reaction sequence is: 101V -[ERR] 15 Tge 2,3,5-trinmethyl pyridine-N-oxide -
~used as starting material ‘was pre- pared*as_folloms. Preparation of -

2.3, 5-trinmethyl- pyri di ne- N-oxide. 20 To a 100litres reaction vessel was

e it Bl b BT MR @ a0 o
hour §5agd tPenay ue4-mﬁb)eﬁ-ptyel1tﬂmer-]ﬂ-owm !IE_B'C"[ @r ppey W%Ofﬁ% Z mmS?:ltgé(ZjZ
SEL 65, riRGL odts: 1 Coftetied TR 2Anare St ok

to [err] Xt ure was stlrre aver er oollng to
[err] an adfi{€0Ql.dnal22{sedHt, 2027 LRGH) s&iRlBet ) §3§1Qﬁ %Hi@? :@6 . .

added during 1 hdur. The tenperature was then raised to [err]. “The reaction_
m xture Svas stirred for 3 hours and was ‘all owed to stand without heating

over- ni ghiThexceastion sequenc® d87d was distilled off under vaccum To the 30

.remai nder was added NaOH (10M . until pH 10. CH2Cl12 (10 litres) was added
and the resulting nrxture was stirred: vrgorously ‘The [err] ph gle, Wa '
separated and the water phase was extracte

The conbl ned. QI-ﬁZClZ ha 3were dr0|-|% " Q
10 . ! —_— :
| \n /\CH X~
o NP
¥ | 0

‘15 The 2, 3 5= tr1methy1pyr1d1ne -N- ox1de used as start1ng mater1a1 was pre-
pared as fol1ows -

Preparatidn.of 2,3,5-trimethy1-pyridine-Nroxide.

20 To a 100 11tres react1on vessel was added 2 3,5- tr1metry1-pyr1d1ne
- (10.9 kg, 89.2 no1es) and dcetic acid (30 litres). The temperature was
raised to 90°C. The mixture was stirred for 3 hours and thereafter ;
cooled to 60°C whereafter HZOZ (35% solution, 3122 ml, 35,67 moles)
was added during 1 hour. The temperature was then raised to 90°C. The'
25 'react1on mixture was stirred overnight. After cooling to 40°C an addi- -
' t1ona1 amount of HZOZ 'solution (936 ml, 10.7 moles) was added dur1ng 1
“hour. The temperature was then ra1sed to. 90°C. lhe reaction mixture
was st1rred for 3 hours and was a11owed to stand without heat1ng over-
. night. Excess of dcetic ac1d was distilled off under vaccun. To the
30 remainder was added NaOH (10M) until pH 10. CH,CI, (10 litres) was
.- added and the resu1t1ng mixture was st1rred vigorously. The CH2C12
'phase was separated and the water phase was extracted thce with CH2C12
(10 11tres) The -combined CH2C12 - phases were dried over MgSO4 and
_ . f11trated The f11trate was evaporated y1eld1ng 2, 3 5- tr1methy1 pyr1-
E 35 dine-N-oxide (11920 g, 94% purity). The.1dent1ty of the product was con-
~ firmed with ]H and 13 NMR. o | o -



fiNrated. The filtrate.was evaporated yielding 2,3,5-trinmethyl-pyri- 35
. fifg- N-oxi de (11920 g, 94% purity). The identity of the product was con- o
d with [err] and J[err] NWR - 9 Example 2. Preparation.of ) , ‘.
37 -dlnethyl 4- met hoxy- pyri di ne- N-oxi de. 3, 5-di nmet hyl - pyri di ne- N- oxi de -
- (3500 g, 28.5 noles) was dissolved in conc. [err] (3500 n, 64.4 noles).
The sol ution was cool ed to 900C and fitration solution (5 1 91 5 nol es, —
conc. ferr] and 5.9 1, 85 noles 5 65% [err]) was added during 4 hours at ey
[err]. The solutlon was ‘stirred at;[err] over nlght The solution was - “
cool ed t Expeple ZanRrenaratien SEJ3yg-dAm L pthoxy1pyridoneni-esjdeturi ng 4

hour s an? 5D@i et erﬁﬁaenécenbxb&ﬁ q%b@rg] zs%%@@k}rwalsed{éirbéa [{§s) was

dded - th stirred sl m nutes. _The acetonitrile-
"?aygr 325%53&%9«;4 esﬂQe“”lO 6éxf‘r g %\%EQH{F‘@"M F@BE%H&G ¥t 15 1 of
acet oni-t ranuenimdmbﬂneoqamNe a;:moelmo“rlelse vecs RY80,28h€ 5.9 1) 8sheTed 10 1
ool 508 g i OREL ARG iR P s o 8% SRR R bt ES S e
“tho- roudorg ommne@hﬂayTbeesmﬂubmmwdssrtodlbdttmmoat arﬂduewtrapﬁmmth(bp 15 .
55- 0 | , th o

m X'E 5“3] vvég %éeHzE g‘ggt of re@/“j'l?ie wé?ég %howgs%'llau?ﬁ% t‘@@?erﬁ%‘éﬁg @%8 g, 28.45

mol es) i be3ow |30°EesAcesonitrileotdh lidsesldues added mq)é:headndnreEsmmned; The
Gact ) On b distypsr o fifbt890 e a8dfTERIe Jader'addsEtiGted O 1200 M

14 nDIes enal , anol was- evapor at
' 10 extraction procedure was repeated w1th 15 1 of acetonitrile, and the

combined acetonitrile were extracted with water. (101 at 60°C). The
upper layer was collected and evaporated at- redUced:preSSUre (bp 30-
§5°C/130 mm Hg). Toluene (10 1) was added and remaining water was tho-
) roughly removed by azeotrop1c distillation at reduced pressure (bp

15 55-65°C/130 mm Hg). Methy]alcohol (7 1, 173 moles) was added- and the,'
mixture.was"heated to reflux temperature. A solution of NaOH (1138 g, -
28.45 moles) {n 30 litres methy1a1coho1 waé edded over a period of o
15 hours. The react1on mixture was ¢ooled -and pH. adjusted to 9 using
conc. HC1 (1200 m1, 14 moles). Rema1n1ng_methano] was evaporated. The

20 res1due_was cooled and CHZCI2 (30 1)_and activafed'eerbon_(so glwere

.~ added. The mixture was stirred for 30 minutes, filtered and the residue
washed withﬁCHZCIZ. The filtrates were;evaporated. The soTid produot
was washed with petroleum ether, (5 litres bp 60-80°C) at 50°C for
30 minutes and filtered. This procedure was repeated once. The product

25 was dried at reduced pressure. Yield 2400 g 3,5-dimethyl-4-methoxypyri-
dine-N-oxide with a purity of 90%. The 1dent1ty of the product was
confirmed with 'H- and 'C-NMR. 'H-NMR: o(COC! 3) 2.23(5,64),3. 81(2,34),
8. 03(5 2H).

30 The 3,5- d1methy1 pyr1d1ne -N- ox1de used as start1ng mater1a1 was prepared
.~ as fo]]ows ' ' '

3,5- ]ut1d1ne (15 kg, 140.2 mo]es) was d1ssolved in acetic acid (48 1)
at 60°C. Hydrogen perox1de (8430 m1 98 moles) was added during 3 hours.
35 The solution was heated to 90°C and kept at this. temperature for 3
hours. The reaction mixture was cooled to 60°C and hydrogen peroxide
(3500-m1, 41 moles) was added during 1 hour. The temperature was raised



¢ . ) . '

20 residue was cool ed and "CH2C12 (30 1) .and activated carbon (50 g)were
. .added. The m xture was stirred for 30 mnutes, filtered and the residue-
twashed with [err]. The filtrates were evaporated The 'sol i d product was

0

washed with petroleun1ether (5 litres bp 60-[err]). at [err] for 30 mnutes.

and filtered. Thi's procedure was repeatjgd once.. The product 25 was dried-at
reduced pressure. Yield 2400 g 3, 5-dinet hyl - 4- et hoxypyri - di ne- N-oxi.de
Qi-th a purity of 90% The identity of the product was confirmed with [err]

and [err] - N]'XRQO{(?%H RFE théred Jror- W3 houss) TBe&idaEt%ﬁ m&tﬁh&( wagHjvapdPatekhe

ol ove. . 5.e Pidicsnaress R ToLRo8 oyl TAE ARRAE lanPhe 2RO e 4p

1) at - [e”]cooWdiré?@ebH rEIjast st toSIB Wittt NaDB-sol iipnwé23 ddtess AOM) ndcaton-

Shours. THER I8k 0R oeR) vE fed Guolfs BPERI® ad' st ey SRRTSH Bl e o1
(3500 ni 5 %emm)nammddm separatpdl ofidand metdewér 3fu eacnagnrfa‘néed

10 to [e”lmén?'ugﬂ M%awvagaﬁ m]lar it @a%cgg%gﬁ,e én(sswezwsm Hg)

- evapor ated at ressure resid (a rox 25
litres) wasTh@oDﬂwnangi qaliuauqmétaeer% 2301 i4ren) W§B’I’WP6W‘(@3 ’ﬂgct mes |'M.

~ Aceton- '”eghoeﬁﬁ%s' bhd Pk Bar taddrd TREdcdibengd 0 Eﬁ'ld\/ﬂ%yé\t's iwepd draled30

" m nut es.

t at ted off -
acotont i 11 1aer TGSl CPrahat GndoSvARPEAI b uce U RERAU SLa0eF 20} B )

_200 m h@) Hg). When all CH,C1, had distilled off unreacted 3,5-lutidine was eva-
o . porated at 75°C, 8 mm Hg. Y1e1d 14940 g of 3, 5- d1methy1pyr1d1ne -N-oxide.
'.The 1dent1ty was conf1rmed wlth 1H and ]3C NMR.

. The cbnversion'of the cdmpounds of'the'fbnmuIa'I'to 3,5-dimethyl-4-
15 methoxy-Z hydroxymethy]pyr1d1ne can be carried out accord1ng to Proce-
dure A and Procedure B as descr1bed above and exemp11f1ed below.

B ;Procedure A:

.20

25

'2 3,5- d1methy1 -4- methoxypyr1d1ne -N- ox1de (1268 g, 6. 75 moles) obtained
in Example 1, dissolved in. acetic acid (740 ml), was added dropwise
30 to (CH;C0),0 (2140 ml) heated to 90°C. The heating was discontinued
during Lhe addition. ‘The tenperature rose to 130°C. Thereafter the
reaction solution was stirred for 1 hour and then coo]ed to 80°C where-
after CH304 (2460 m1) was added. The reaction solut1on was evaporated
_ and the remainder used d1rect1y in step 2
35



g remai ni ng sol ution (approx 25 litres) was extracted with [err] (20
lLi¥res and 3 x 5 litres). The conbined organic layers were dried over :
rr], filtrated and evaporated at reduced pressure ([err] 200 nnth Hg). %
en all [err] had distilled off unreacted 3,5-1utidine was .eva.- porated =~
at [err], 8 nmHg. Yield 14940 g of 13, 5-di methyl pyri di ne-N-oxi de. The: ,
identity was-confirmed with [err] and [err] -NVR The conversion of the —
conpounds of the formula I to. 3,5-dinethyl-4- 15 sy
met hoxy- itmwaroxynethylpyrldlne can be carried out accordlng to Proce- dure. -

A and Procedure B as descri bed above-and exenplified bel ow. Procedure A: 20

step 1: H3 [ERR] O § 5-di net hyl - 4- nethoxypyrldlne 0@H§m de (1268 g, 6.75
mol es) obtained iin Exanpl e 1, -dissolved in gcetic (ﬁgg was added .
- dropwi se- 25340 nmiNaOHeat ed to § BT was dlscontlnued

durin%'the addi tionl] The eanLaLuLe_Epse to 13PC. Thi¢reafter the reaction
. solution was ' “for hour--and then cool edjto 8

where- after- [err]
(2460 m) was Ned” “THg0CGMact i on sol uti on Was a d the remai nder
used directly in step 25030;% step 2: [ERR] e&é’ﬂﬂ ' o

To the remainder from step 1'was'added NaOH (3300 mi, 10M). The mtxture
10 was refluxed for 5 hours, cooled and extracted with CH2C12 (8 litres).

The phases were separated and the water phase extracted with CHZC]2

(2 x 4 litres). The combined CHZC]2 - phases were dried over Mg>04,

refluxed with a few grams of decolorizing carbon and filtrated, yielding -

3,5-dimethy1-4-methoxy-2-hydroxy-methylpyridine (941 g). The identity -
15 of the product was confirmed with T4 and ]3C.NMR._

PrOEedure B:

20

' CHy dimethyl- .
sulfate N
25
(NH4)25208
.30

3.5-Dimethy1-4-methoxypyridine-N-oxide (61.2'g) obtained in Example 2

~ was dissolved in CH3OH (458 mi). Dimethylsulfate (38 ml 0.4 moles) .

was added drOpwtse durtng 15 m1nutes and pH adJusted to 5.0 us1ng 10M.
NaOH. The mtxture was st1rred for 15 minutes and thereafter refluxed

35 for 1 hour. An addtttonal amount of d1methytsu1fat= (3.8 m1, 0.04 moles)
- was added_dropw1se and the mixture was,refluxed for 1.5 hours. Stirring



was refluxed for 5 hours, cooled and extracted wth [err] (8 I|tres) . The
‘%phases wer.e separated and the wat er phase extracted with [err] (2 X 4
I‘|tres) The conbined [err] - phases \A@'e dried over [err], refluxed with a
few granms of decol orizing carbon and fi9trated, yielding : o
.3, 5-di net hyl - 4 met hoxy- 2- hydr oxy- nmet hyl pyridine (941 -g). The identity 15 of -

e prodichales QQH"iW?P%“.Q‘#@ R b A S E A

To t-he remai nder from step 1 was added NaCH (3300 m, OM. The mxture -10@

di ssol ved |hnat943¢p| refSgxnand (Ni Ay €Ul.2age Q.38moles). di snoll vad mwa&dﬁed
dropwi se d‘l"lB@Qﬂlj)5w£'§ fHdH@& d?:!i“i'n @dl hisUrRd: £61 1%de ) per
m xture was stirred BE'm nu es. and t héreafter qu .| hour:.

An addi ti oﬁSP"%@Gn%tW’GQ fdt F9ems femperatuge 8°\fﬁrmm>4 Thm,af)tew39tided
dropw se anfgsg hﬂ )M tardeewaspré@fﬁwaeédfm td- w”erléoamersal éfffl aad diséard@as

conti nued r ht at. .roo Ther eaf was heat ed
to reflux gﬁﬁ* RMAPYREIgN Q?ltCEg@'F %Lﬂ "rﬁmaég}"$|wg£ 85? aeéa ) ¥289 m ) was
_ -aflded du[| angst'éB tmmﬁslom)lrtljsdmg:}douyNﬁ# I{0&S mg) ). OThelwﬁtélﬂtuhas@M&széx-;rl ng
. at roomte U v a I was_ _adde

"Precipitat gg?é% téﬁr\}\%r gqlﬁhg @F%W?zan edF%‘lb %5@&%?2&%550‘?&5& me(?f
[err]. theoveinﬂiaQSﬁg. waeporatedsand driiéd Syiekding 3,5-dimethyl -4-methoxy-2-

1_0 -hydroxymethylpyridine (44.2 g). The .identity of the product was con-
' - firmed w1th ]H and ]3C NMR and the pumty checked with gas chromato- N
_ graphy o : - R



jWsted to pH 10.0 using 10M NaCOH (145 nl).

t tedthreetlnES\Mth [err]..

The wat er phase was ex-

The conbined [err] phases were dried over.

4- et hoxy-2- 10

[‘er ed, yielding 3,5-dinethyl -
- hydr oxymmmﬂlm“mﬂlu4 2 g). The identity of the product was con-

firmed w th Fer¥] "and Ferr] NMR and the purity checked with gas chronato-

-13- CLAT M5 1.
2.

graphy A conmpound of t

[err].

the préparation of a conpound of- fornula I
conmpound of the fornula [ERR]

1. .

. whereln R ls H or CH3.

2.
_':5 formula
_ | 3. .
formula
1—3 1n bulk form-
5.

The conpound accordingygo-claim.l of the 5
_ The conmpound according to claim1 of the fornula [ERR] 10
- conpound ‘according-to any one of ctBAIMSI1-3.in bulk form 5.

he formula [ERR] wherein Ris H -~
formula [ ERR] 3. %

4. A -
A process for
‘as defined in claiml1l wherein a

A compound of the formula

The compound accordlng to claim 1 of the

a compound according to any one of claims -

A process for the preparatlon of a compound

of formula I as defined in clalm 1 whereln a compound

of the formula

II



-
-

- 14 - is reacted with a nitrating agent such as [tHK] to—forma—conpound
of the fornula [ERR] 5 in which formulae Ris H o er-the -
~resujt|ng conpound:of the formula IVis dlrectly M"!m Eﬂ}j&thomde .
to .give a conpound of the fornula [ERR] in which for [err}. -~
10 - 6. A process accordlng to claim5 wherein conpound IV is
reacted with nethoxide anion in a sokvaht = 7. A process according to
ckai m6 wherein the solvent is met hanol or toluene. 8. - A process
Accordi ng t oisl zeacseduwithngi nityasdnge agemteBHCR @Sscribed with reference
15 to any one of the Exanmples. 9. ___A process for the pr ration of a
- compound: of the formula [ ERR] wher€N93|s OH or a reactiv ter group such

as hal ogen 2@o0Eopmt &l gefBoaNpbENEhewWortmlanpr i ses converSI on of the
group. Rin a conpound accordlng to any one of .claims -~ °

'NO

5 1n which formulae R is H ox CH3. whereafter
the" resultzng compound of the formula IV is directly
reacted with a methoxide to give a compound of the formula

_1n whlch formulae R is H or CH3
10 - 6. A process according to claim 5 wherein
_compound IV is reacted with methoxide anion in a solvent.
7. A process accordzng to clalm 6 wherein the
solvent is methanol or toluene.
8. . a process accord;ng to claim 5
substantlally as here;nbefore descrzbed with reference
15 to any one of the Examples. '
' 9. A process for the preparat;on of a compound
 of the formula -

(iii)

CH,Z
where Z is OH or a reactive ester group such'aS'halogen
20 or p-toluene sulphonyl which comprlses conversion of the

" group R in a compound according to any one. of clalms
1-4 to CH,Z and reduc;ng the N-oxide in a manner known



é\é [err] and reduc ng the N-oxide in a manner known - 15 - per se.
0 Ap

C

per se forming a conpound of formula [ERR] where.Z is OH or a reactive
ester group such as hal ogen or p- tcisjene sul phonyl and reacting the’

. resulting 10 conpound of fornula (iT1) wth a benzimdazole. 11. A :
process accopdiNgd. 0 €l aim 10 wherein the pyridyl nethyl benzimidazole is
oneprazol e. ~=A process according:to claim9 substantially as

- herei nbefore descrl bedoy thay. gﬁ&y:ga £ qﬁ&ek;ré&f’é@m@%g A ﬁyrgdyl
: methyl benz:.mdazole wh:.ch compr:Lses conversion of the .
group R 1n a compound accord:.ng to any one of claims
5 1-4 to. a -CHZZ group and reducing the N-oxa.de J.n a manner
‘ known per se form:.ng a compound of formula _

ocH,

| (iii)
cHZ B |
' where Z is OH or a reactive ester group such as halogen
or p-=toluene sulphonyl and reactlng the resultlng '
' 10 compound of formula (111) with a benzimidazole. -
L 11. A process accordlng to claim 10 whereln
' the pyridyl methyl benz;m;dazole is omeprazole.
_ 12. A process accord;ng to claim 9 substantlally
as herelnbefore described with reference to elther
15 Procedure A or B.-

eparation of -a pyridyl nethyl benzim dazol e which
i ses lmmllmll”"mll'ne group Rin a compound according to any one of, =
m 5 1-4td aM"[efr]*group and reducing the N-oxide in a manner- known -

'}

-

g



