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with an alkoxyalkoxy group with each alkoxy group containing 1-2 carbons are described. Example 157 of
this patent describes 2-(3, 5-d|methyl-4»methoxyethoxypyr|d|ne 2-yhmethylsulfinyl-5-phenyl-1H-ben-
40 zimidazole. Other substitutions on various positions of the benzyl and pyridine rings are also described.

Biological tests reported in tables 4 and 5 of this published application report significant biological
effacts on gastric acid secretion, both in isolated cells and in laboratory animals, when the 4-position on the
pyridine ring is substituted with a methoxy group.

Additional benzimidazole-type compounds, in which the substituent at the 4-position on the pyridine

45 ring is a benzyloxy group, are described in European patent application 0,167,943.

The present inventors have discovered a class of novel compounds with a more excellent anti-ulcer
activity than Omeprazole which is regarded, at the present time, as the most significant benzimidazole-type
compound having anti-ulcer activity. As a result of intensive studies, it has been found that compounds
represented by formula () are. more potent in .inhibiting gastric acid secretion in comparison with

50 Omeprazole. The present invention has been accomplished on the basis of this finding.
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‘effects on gastric acid secretion, both in isolated cells and in |aboratory
ani mal s, when the 4-position on the ridine ring is substituted with a

met hoxy group. Additional benzi rﬁ%ﬂ?@/%ﬁ?’pe conpounds, in which the
subs;rtuent at the 4-position on the pyridine 45 ring is a benzyl oxy group,
are descri n Eur g2l Ba - J cat.l
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anti-ulcer activity than Oreprazol e which is regarded at the present tinme,
as the nost significant benzim dazol e-type conpou er
activity. pela result of intepsive studies, it ha -fo @I@[
conmpounds keRr egent ed Ry f or miyl f ar e. in inhibiting gastric

aci d secretifn » 'son wiifh so Ore ra - pres nventron has
been acconplfi g gn th it hy Lng. QC 8 956 Bi The
present invey I a class o p I di It i ves epresented by

t he gen a: rr] wherein [err] may be the sane or different from
each otHer and each stgnd for a hydrogen atom a 15 [err] al koxy,

hal ogenated [err] al kyl, [err] al koxycarbonyl or carboxyl group or a

hal ogen atom J is aferr] alkyl, RO st ands for a hxdro en atomor a
[err] alwheteing'qns R® ay be the same or differeghfr ‘?"h?%‘%@?“”dﬁ“d °2| ydrogan atom, 8.,
for aff i GGl Gf-Co alkexy.ihgloasretes Cy-Fie aljoth 4 ¢ FRPHSIOIMM SR °Trg‘?‘¥]g"?"§ onafa ?gref

al kyl tg[)?‘tﬁ'b, Ims and or an integer of 3 to 10, and a pharnaceutically
accepta sa ns for [err] and mare used
thro ghout th g’%raf e"a%"é ma?%% o }OL nd I n the a]ppended clains. 25
A d| scl Pse gc)a conposi tions containing these conpounds

.@'a )
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to the ‘tgh ﬁ%@éutréaﬁ;}’é‘c@édté%l& shiPherbdi€ manufacture of a nedi canent for the
treat ment Qe Qs \Ueihitib Tord, Hi’eﬁ)td R 4hd GP4rS uded tHAGUGRGRM the spetifidativalitiagfollowsansin | n
t he defigé bdpaite@tiaikse corrpounds of general fornula (1) given above, the
| ower ,al Ky lasg tigdideed! @b bReflaceutical compositions containing these compounds as the active ingredient(s)
and the use of a pyridine derivative according to the present invention for the manufacture of a medicament
for the treatment or prevention of peptic ulcers in mammals, including humans.
In the definition of the compounds of general formula (I) given above, the lower alkyl group defined
above with respect to R', R? and J in the compound (l) of the present invention is a straight-chain or
N a0 branched alkyl group having 1 to 6 carbon atoms. Examples include methyl, ethyl, n-propyl, n-butyl,
' isopropyl, isobutyl, 1-methylpropyl, tert-butyl, n-pentyl, 1-sthylpropyl, isoamyl and n-hexyl groups, among
which methyl and ethyl groups are most preferred.
The lower alkoxy group and the lower alkoxy moiety of the lower alkoxycarbonyl group defined above
with respect to R' and R2 may be an alkoxy group derived form the above lower alkyl group. Methoxy and
35 ethoxy groups are most preferred.
The halogen atom defined above includes chilorine, bromine, iodine or fluorine.
c As for R' and R?, hydrogens for both and then a combination of a C1-Gs alkyl, inter alia methyl, for R!
(% and hydrogen for R? are preferred. A preferred value for n is 1. J is a C1-Cs alkyl group, inter alia methyl.
Most preferably J is methyl.
40 A first preferred class of compounds falling within the compounds of general formula (1) are represented
by the following formula:

- a1 3, O(CHy),,-0R?
, o !
- R
2
50 R o (&)

(wherein R', R?, J, m and R® have the same meanings as defined above). In formula A, the preferred R!
55 and R? substituents are both hydrogen, or R' is 5-C;-Cs alkoxy, 5-Ci-Cs alkyl or 5-halogenated C1-Cs alkyl
and R? is hydrogen. The preferred substituent for J is methyl; the preferred value for m is in the range of 3
to 10, the most preferred being 3; and the R® substituent is C1-Cs alkyl, inter alia methyl. Among these
possibilities for the compounds of formula A the preferred combination is when R! and R? are both
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‘above with respect to [err] and J in the conpound (1) of the present
invention is a straight-chain or 30 branched al kyl group having 1 to 6
carbon atons. Exanples include meERP288868B1 n_propyl, n-butyl, isopropyl,
i sobutyl, 1- nethylpropyl tert butyI n-pentyl, 1-ethylpropyl, isoanyl and
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group, inter Ny s+ f
preferred cl comppunds fal-t1ng W,thi/n t he conpounds of general
formula (1) areAepxesgnted by the foffomng formula: [err] (wherein [err]

J, mand [err] have {jNe sane neani ngs as defined above). In fornula A the
preferred [err] 55 angl [err] substituents are both hydrogen, or R is
[err]al koxy, [err] alfqyl or 5-halogenated [err] alkyl and R2 is hydrogen.
The pr@[erred substitUent for J is nethyl; the preferred value for mis in
the range of 3 to 10, the nDst preferred being 3; and the RO substituent is

[err] al kyl &n o s[b% H;ﬁé%% forctgg ounds
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ar gi ni ne, stareqtsambri, it isceCinattenofctogrseLthat niese Byeiratbs arld)steredisvmens afkSalsd Grixitigli in thetstopbhe
present iofderprasentingentio. orm a salt with a netal such as Na, K, Ca or
Now, the effect of the compounds of the present invention will be described by referring to the following

\\/ pharmacological experiments.

30

Pharmacological Experiment

Inhibition against the activity or H*-K* ATPase

85 (1) Preparation of H*-K* ATPase

&.« Prepared from the fundic glands of a fresh mucous membrane of a pig stomach according to a
A modified method of Saccomani et al. (see Biochem. and Biophys. Acta, 464, 313 (1977)).

40 (2) Measurement of the activity of H*-K+ ATPase

The compound of the present invention was incubated at various concentration in a 40 mM Tris-HCI
buffer solution having a pH of 7.40 together with H*-K* ATPase and 10 L.g/ml of a protein at 37°C for 30
minutes, followed by the addition of 15 mM KCl. After 10 minutes, the ATPase reaction was initiated by the
45 addition of 3 mM of MgCl. and ATP. After 10 minutes, the amount of the released inorganic phosphoric
acid was determined according to the method of Yoda and Hokin (see Biochem. Biophys. Res. Com., 40,
880 (1970)). o
The test compound was used as a solution in methanol.
The inhibitory effect was determined by subtracting the amount of the released inorganic acid observed
60 with respect to the case wherein a solution of a test compound was added from that with respect to the
control wherein only a solvent was added to determine a difference and dividing this difference by the latter
amount and shown by percentage. The inhibitory effect is shown in Table 1 in terms of 1Cso.
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‘My. Those netal salts are also included among the pharmaceutically
acceptabl e salts of the present invention. -25° Al t hough the conpounds of
the present invention may al so bEPBrzé§§f’ﬁBés a hydrate or as a
stereoisomer, it is a matter of course that these hydrates and
sfere0|§3m% ed in the scope of the present invention. Now,
the effect g?”?ﬁ?“%%ﬁ%ﬁhn gygf the present invention wll be described by
referring to the follow ng pharnmacol ogi cal -experinments. 30 Pharnacol ogi cal
Experiment Inhibition against theTslste\lity or [err] ATPase 35 (1)
Prepasati on of [err] ATPase Prepared fromthe fundic glands -of a fresh
mucous nenbr gre—ef—a—pig stonach according to a nodified nethod of
Saccomani et}ali (see Bi ochem ap &&ghys Act a, 464, 3;@ Q§277 ). 40 (2)
Measur ement PP he act|V|ty of [erFF Pase The conpourjd 0¥9the present
i nventi on wap—Tycubatredatvartous concentrattom T ma 4o mvTris3i HCl buffer
sol uttoon havf ngta pH of 7.40 togechd a@{,h - K+ ATPasq and 10 [grr] of a
protein at [nrr for 30 nlnu s he addi tijon of 15 gM KCl
After 10 ninJh $, the ATPase on was inrtiated by tge #i lition of 3
refdlse

mM of [err] ATP Af er ' es, the anmount of the | i norganic
n ording to the nethod |of Yoda a
Sa: S

phosphoric ati djwa
(see Biochen] Bfo 40, 880 (1970)). The ftest conppund was
on in nqthqpol The |nh|b|tory effect

used as a so ut|
subtracting ¢
rﬁggﬁct to the case mhereln a solutlon of a test conpound was added from
t with respect to the control wherein only a solvent was added to
determne a difference and dividing this difference by the latter anount
and shown by percentage. The inhibitory effect is shown in Table 1 in terns
of 1C50. 55 EP 0 268 956 Bl (3) The results are shown in Table 1. Table

1 Table 1 (cont'd)
25
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[err]” 20 Table I (cont'd) 26 40 45 50 55 6 EP 0 268 956 Bl Table 1
(eont'd) 5 No. conpound [err] [err] 50

It is apparent fromthe results oFPtqﬁas@?ﬁ@ﬂl ments that the conpound of the
present invention exhibits a high inhibitory effect on the activity of

[err] ATPase and is highly safe, so that it can effectively inhibit the
secretion of an acid and is thgpehos e(@drfted)i ve in the therapy or
prevention of human and ani mal peptic ul cer. Further t he corrpound of the
present Inven(t! excel-ert—reeaves 24 of—the—seerett+onr—of—an aci d
55 and 4 herefdre s superior to thg, :gg_ gaOf the prior art |ﬁtm)s rlespect.
Chroni c gastrr% fi stul a dogs were use The test conpound w&8

i nt raduodenal | dm nistered to0 each ﬁ? h;b n anmount of}4 ny peerg. In 1,
24, 48 and 72 thour s, respectivel)ﬁ,éfr of ime of adm pistration,

pent agastrin (|6 nj )

i njected intranpscul arIy nto the

g ¢‘| grans per
dog. Gastric a%d g(‘, Ela\% 68 956 Bl deterni c5>@mal- ecovery
t hereof , was ef m ne e}.ng cent of the contr)l responsk.
Results from ﬁ ﬁf’ )
H 0
15
0CH,CR.CH20CH,
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o 6
. N 1. 7X10°
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25

Table 1 {cont'd)

b 30
No. Compound 1Ceo M)
. OCH, CHaCH, 08
L g 19 ><10'6
et GE >—s—cﬂ, i ’
40
. - 5
Omeprazole 1.1x10-
45 ——
50 It is apparent from the results of the experiments that the compound of the present invention exhibits a

high inhibitory effect on the activity of H*-K* ATPase and is highly safe, so that it can effectively inhibit the
secretion of an acid and is therefore effective in the therapy or prevention of human and animal peptic
ulcer.

Further, the compound of the present invention exhibits excellent recovery of the secretion of an acid

55 and therefore is superior to the one of the prior art in this respect.

Chronic gastric fistula dogs were used. The test compound was intraduodenally administered to each
dog in an amount of 4 mg per kg. In 1, 24, 48 and 72 hours, respectively, from the time of administration,
pentagastrin (8 micron grams per kg) was injected intramuscularly into the dog. Gastric acid secretion,
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thistest are shown in Table 3. Fromthe results, it can be detern ned that
wit hin one hour fromthe i ntraduodenal adm nistration the
pentagastrin-stinulated gastric ERPZ6&88%&¢B1i on was conpletely inhibited in
bot.h tests of corrpound 4 and 5 Oreprazole. In the test, acid output with

conpound 4 areaTi IS Ap(; :rltl? P\ s ete]fr%i]ﬁe§ in et gf'ﬁerclarﬁ optﬂgoﬁ +]$G%E%n\#e il gom

_ contr ol ours, respeCtIV
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after 7 - "@’“9**'“%3**‘“ et %‘22%%@1;%3‘;‘;;% inpour s
were [ Qﬁ thB t %El& qu Wtﬂ‘:én%%um W%C@\éed'erceﬁt%ﬁ@?ﬁtﬁ pbRodt-in ddinparison
Phar mac |ﬂgh§ ntr6Pgr&to 'dﬁ?rni4 d- 48l KdisDiebsciveRf OF @o dBdr Bafl i the samedtestaRingt i ON

Chroni ¢ Gsprdzbis, ddstit Weid $a@fon\RdsC108ICForeofifLafter 172 RubisOl WAtR ol ta@poadd eamdl dog
was st i nothepra26le, A% hourfans 72 burs verolrBirsd for thelacily satyBliop & redoger respettively. Of

hi stam ne. After one hour of histam ne infusion, each of the test conpounds
was aehim Phasiaesiagitall Bxparimdot@denal |y to each dog, and after one hour of

adm ni stration, the am)unt of gastric acid secretion of each test dog was
det er m nehbitoiReiedt o ed with the control group to which no test
conpound had been admi n| stered and are expressed in terns of ercent

i nhi bi t i onChrmiegaskinifigile gpap were used- Gagtre Brid eagrofion of Héchtdégt‘”a%q% H(ﬁ’y(ﬂ‘“st"ﬂe

hi st affi nt0 JwigrpR, prame @eigkgsper jheur o |hﬁ"a§;‘@8rﬁ°\' 8'?? r of i F’?:Ch e tp 531
t he

fistula 8 gun#%wzzwswm'ﬂewdmmuedeza"v u“s ' q"b"%'g o ! comm aiish
dose_ &‘iﬁ Ecgrmm%r oxprass rﬁﬁ%%s@ﬁ{p |n i |t pe: kg
“&%n ex1 sfei'pq §|ﬁ‘: %E o~ @ ﬁ%@ﬁ%ﬂ’ﬂ'ng
| al uIat
ShOVVn ' %}} lhi@roWFa Erﬂzgr @Wﬁa Eou?ﬂg 45 W2 DRlcRW.
T bl'e 2 r%m By étféroame on&lﬁuﬁbmtha{ @brhdound 4 was two times more potenf @iEROUNd
Omeprazole. &F’ﬁ%ﬂfnazf ﬁo able 1 of Experiment 1 and in3rkihg Bxample 33 shown below.
50 1 67.7 48. 6
250 87 4 62. 1 40 500
100.0 91.2 1000 Table 2 100. 0 45
Table 3 1 hr 24 hr 48 . hr 12 hr
\\\\\\\\\\ % Inhibition of acid output
O w 19/K3~|compound 4 omeprazole
31.25 34.4 -
82.35 50.1 41.1
35 _
125 67.7 48.6
o/ 250 87.4 62. 1
40 500 100.0 81.2
1000 ' - 100.0
*® | Table 3 -
‘~\\\\\\\\\\ 1 hr 24 hr 48 hr 12 hr
Compound
% compound 4 0 61.8 - -
Omeprazole 0.3 _ 32.3 69.1 108.4
55

The results of the three pharmacological experiments as reported above demonstrate that the com-
pound of the invention exhibits a significant inhibitory effect on the activity of H*-K*ATPase.
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conpound 50 conpound 4 0 1. Omreprazole
0:3 32.3 69.1 108.4 55 The results of the three
phar macol ogi cal experinents as re;ﬁ?rqw%(ﬁe denonstrate that the com
pound of the invention exhibits a significant inhibitory effect on the

attivity of A;T%Flé lhegb com ndg &ﬁ\ﬁom}%g Q gjthéa‘ﬂp cﬁ)mgup Do, o?e’EP‘RHE‘% A4 of
the inventiily i RMRERGE c%t:&ﬁaa% cﬁm 5:?wu9i rﬁ‘é} M% fric
aci d secr glid &rofish fORPME B |&‘azol b& ubt ,ge S

i nhi bitory crigasidhbsd a&hdeosiﬁarufet éoﬂiBotﬁHQf‘ﬂe RSant MUSARIANHEx aydiw&hﬁus a faster
benzi ni glazeabveryloy pRurpdtibnI6rigust acki$6drélion thar Omédi@bbd be noted that the conpound
of the presewntprésent,etis i K ATRAYIRKIBIG | dgort 41 bélioVed 18 havlSd @foreDpotént HRIBIRGIY aélivity
resunpt i Ongainkt gattit atid sevestich hearc srebi-ockérlvBMpEUGE h@ B0k, En thetfutis,afd s, thd Brug of
[err] agenptoice dor re|tieatmend ot Wicelsave a nore potent inhibitory activity against
gastric aci dutadileemprerpotehtainhibiieryHi2tvity @gdtret gasbiaroid rseigretiands tdsinable, tao lorigdasting

f ut ur e, nighibitien of [gastrigragig seretioh i nob prbferable fias i anti-alicersagent.dor eNample.Jt gies rise tatthed e
mor e pot e RPN f t Eateyochrematti-ik 2 calga(ERL tcoljaandr formatian of earainoidt desived iom hyper-
desi r abl e92stBeMipiag - Pigastionn.grol 35, sppphilhPage dA 1o FS (888 thecingiesse) incthe gastric dectarigl not
prefer abI org ei“H°98Pﬂ“F 9591’ °<§ i comppunds; seg Pl Med: J.ivgle289y page 7174198k and
prolifera f' g&% flospgaegimen | 5 ( ECL ceII% and formation of
carcindfd, de sv%%j ‘ﬁ?ﬁ' ' 't°rygao9§?t “ihﬁgﬁ?séess%s “ﬂ'?j‘&%ef Vg of 05 ac"é?"’eg‘li'ppl
1, page 43 Eg

|)|f 0 eI ﬁr com r| C act am P 33; % 132'189
endogenou;e %éy }u En(?‘oncﬂm% Q § t§$# was oral lnl
717 r o Fa'tél Mhi&nt \ga% orelly g fr 0

| men, S Thys, ¢ ﬁnd @Qs dsent ARG ihidVidbdntion Qﬁiﬁﬁss§§' gni %er y
Of gaSt ri Sctl 'odHﬁﬁ‘Wl'ﬁisb%hpIeﬁ wiPiRb dddir e%r&p%gi o é?ﬁ(é&ﬂ Q@d tidn'téco Ce has
been obser ve@mbalind 4 UsREPrEIEntalivd SriekdomBPouh i€invartion, iRLE dndiderdd to be effective in
repr esent gbiteQmeR P Prshti6r oft febte bicbreRlomadh, uléeﬂs Qﬂadabdénsi%srs} @ afasinkiliding@s
orally admmdnst ered at 10 ng/ kg per day for one week, and in rats to which
it was 20r al [Tyie esipiourids bithe presht @ﬁmmsgbiegldipmistedaybr imnhefuma oly@léntiort Of peptic uldeksS
conpound dithemsrallyegsr pewdats, afranvies, Ghpsliss er syrupcort patenteratt s b infoction SorgEsi dni ex@iial
I nhi bi t or presrdtien or digro Ar asheesuppdsitory. Aithoogh thedash rapeaieble deries ddpertding ulessymploms,
property gde askioepl uget(s)ghmay becabgei0d1 4e200angd/hgnpreferaily 8.05/to 50 mg/kg, still preferably 0.1
. to 10 mg/kg a day, and may be administered in a single dose or in divided doses, for example from 2 {o 4
o/ 30 times a day.

The drug may be formulated into pharamceutical presentations using conventional formulation proce-
dures. More specifically, a solid drug for oral application can be prepared by mixing an active principle with
filler and, if necessary, binder, disintegrating agent, lubricant, coloring agent, corrigent or the like and
converting the obtained mixture into a tablet, coated tablet, granule, powder or capsule.

35 Examples of the filler include lactose, corn starch, sucrose, glucose, sorbitol, crystalline cellulose and
silicon dioxide, while those of the binder include polyvinyl alcohol, polyvinyl ether, ethylcellulose, methyicel-
;o lulose, acacia, tragacanth, gelatin, shellac, hydroxypropylcellulose, hydroxypropylstarch and polyvinylpyr-
&_,-' rolidone. Examples of the disintegrating agent include starch, agar, gelatin powder, crystalline cellulose,
calcium carbonate, sodium hydrogencarbonate, calcium citrate, dextrin and pectin, while those of the
40 lubricant include magnesium stearate, talc, polysthylene glycol, silica and hardened vegatable oils. The
coloring agent may be any one which is permitted to be added to drugs. Examples of the corrigent include
cacao powder, mentha herb, aromatic powder, mentha oil, borneol and powdered cinnamon bark. Of course,

these tablets and granules may be, if necessary, coated with sugar, gelatin or the like.

The injection can be prepared by mixing an active principle with pH adjusting agent, buffer, stabilizer,

45 solubilizing agent or the like and treating the obtained mixture according to an ordinary process to obtain a
subcutaneous, intramuscular or intravenous injection.

Preparation process

50 The compound of the present invention can be prepared by various processes, representative examples
of which will now be described.
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‘Conpound 4, as representative of the conpounds of this invention, is thus
considered to be effective in the treatnent or prevention of peptic ulcers
(stomach ul cers and duodenal ul cER 97268 86&B1 mal s, incl udi ng humans. 25

The conpounds of the present invention are administered for the therapy or
pTeventiiggbagiion, =o%g;scA ulcers either orally as powders, granules, capsules or
syrup, or—pareriteratrty as an injection, or as an external preparation or
drop, or as a suppository. Al though the dose remarkably varies depending
upon synptons, age or ki ndR'of ul (ﬁer(s), it may be about 0.01 to 200 ng/ kg,
prefegably 0.05 to 50 ng/kg, F{_gjeferably O¢gyto 10 ng/ kg a day, and
may be adm nistered in a si se or in divided doses, for exanple from
2 to 430 times a day. Th® drughmay be formul ated i nto pharanceuti cal
presentations using conventional fornulation proce- dures. Mre
specifically, a solid drug for oral application can be prepared by m xi ng
an actd ve phareecRdnd Rivere las fafihddaabovand, i f necessary, binder, disintegrating
agent, lubricant, coloring agent, corrigent or the Iike and converting the
obtained mxture into a tablet, goated tablet, granule, powder or capsule.
35 Exanples of the filler include |actose,-‘corn starch, sucrose,

gl ucose, sorbitol, crystallinedc (Ef:ds®Rind silicon di oxi de, while those

of th® binder include pol ywin cohol , pol yvi ny{}m t her, ethyl cell ul ose,
met hyl cel - | ul ose, acacia, tragefanth, gelatin, shellac,

~hydr.oxypropyl cel | ul ose, hydroxygropylstarch and pol yvi nyl pyr- rolidone.

xanpl es of the disintegrating agent include starch, agar, gelatin powder,
cfstgl line cellul ose, cal cium ¢arbonate, - sodi um hydrogencarbonate, cal cium
citrate, dextrin and pectin, while those of the 40 |ubricant include
nmagnes! UHefinGR R akd J 4rd bE definddl A&V Ad © HEndS fio¥ & Rhlogen atoin©Ra SiEhyitRy glesped

vegatable oils. The col oring agent nay be any one which is permtted to be
added to drugs. Exanples of the corrigent include cacao powder, nentha

her b, sar omat i ¢ powderg! nentha oil, bpr rge@dg;ﬁngkpomder ed cinnanon bark. O

course, these tablets Fan Iglﬁ‘ be, if necessary, coated wi th sugar,
gelatin or the like. T ﬁégr C rg}be prepar‘éd) by m xi ng an active
principle with pH adjMstin It ag nt, buffer, stabilizer, 45 solubilizing
agent or the like and treating thedoth ai ned m xture according to an

‘%erdi n#ry process to obtain a sub&HAH&bus, intramuscular or intravenous

i njection. Preparation process 50 The conpound of the present invention
can be prepared by vani ous progesses; rger@guqﬁ_e@tpati ve exanples of which will

now be described. 55 @:"y%-::n, _@ C 1
/ AV N
R? H' . .

35

o

That is, a compound represented by the general formula (ll) is reacted with a halide or sulfonate

40 represented by the general formula (lil) to obtain a compound represented by the general formula (I') which
is an objective compound of the present invention.

Examples of the halogen atom defined with respect to Y include chlorine, bromine and iodine, while
those of the sulfonyloxy group include alkylsulfonyloxy groups such as methylsulfonyloxy and ethylsul-
fonyloxy groups and aromatic sulfonyloxy groups such as benzenesulfonyloxy and tosyloxy groups.

45 The above reaction is preferably carried out in the presence of an acid scavenger. Examples of the acid
scavenger include carbonates and hydrocarbonates of alkali metals, such as potassium carbonate, sodium
carbonate and sodium hydrogencarbonate; alkali hydroxides such as sodium hydroxide and potassium
hydroxide and organic amines such as pyridine and triethylamine. Examples of the solvent to be used in
the reaction include alcohols such as methyl and ethyl alcohols, tetrahydrofuran, dioxane, dimethylfor-

s0 mamide, dimethyl sulfoxide and mixtures thereof with water.

The reaction temperature may be from -40°C to the boiling point of the solvent used, preferably from
about 0 to 60°C.

The obtained compound (I') can be easily oxidized into its sulfinyl derivative (I"") which is an objective
compound of the present invention corresponding to a compound of the general formula () wherein n is 1.

&6 This oxidation can be carried out according to an ordinary process by the use of an oxidizing agent
such as hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium
hypobromite. The solvent to be used in the oxidation is generally selected from among dichloromethane,
chloroform, benzene, toluene, methanol, ethanol and the like. The oxidation temperature may be from

10



'EP0268956B1 Preparation process A [err] 10 wherein [err] are as defined
above [err] 20 wherein m R9 and $ﬁfi ned above and Y stands for a
hal ogen atom or a sul f onyl oxy gro#ﬁal{iqpf%s at is, a compound represented
by the general fornula (Il) is reacted with a halide or sulfonate 40

represent ei@‘@lbtﬁJ‘@oilﬂ?B&ﬁt%f thd SivBMluSed( prbfbrabib Ror odd 858, conpound represent ed
by the generrathetritrdalsifohd deriviikié Ghich i aRBbjétieCtoinbolRd GIRE Bt ifentioR @orRisioneNt
i nvent i oNing wX@¢tRpBihd Of thé fdfnUA(l) WB&EIn At BaR 86 pragdtediy| 1br dxaffIs; Be féIIBwiNg prosekside
chl orine, brom ne and iodine, while those of the sulfonyloxy group include

al kyl sud f onyl oxy groups such as nethyl sul fonyl oxy and et hyl sul - fonyl oxy
groups and aromati c sul fonyl oxy groups such as benzenesul f onyl oxy and

t osyl oxy groups. A The above reactli on U—s({'mf)f,e-i@@ﬂy carried out in the
presence of an acid der. Exanpl es t he acid scavenger include

car bonat es and hydr onati¥s Sof-Cdlk tals, such a6 Igqgtassium
carbond®e, sodiumc a and sodi um rogencar bonat e; al kali hydroxi des

such as sodi um hyd&®xi de z_'[lld pot assi um hydr oxi de and organi c am nes such as
pyridine and triethylam ne! Exanpl es of the solvent to be used in the
reaction include al cohols such ag nesyda@ngh et hyl al cohol s,
t et rahxgrof uran, dioxane, dinethylfor- 50 mam de, dinethyl sulfoxide and
m xtures thereof with water. The reaction tenperature y be from[err] to
the boiling point Bf the solvert used, JbreflertiHy) £ about [err] The
obt ai ned conpound (| g Qe dhsily oxipig€ed into its sulfi nyl derivative
(1 "), which is an obj & | e C D resent inveftl &n) correspondi ng
t®“a cgypound of the/genery f ot mul a (1)Nwherein nis 1. 55 Thi s
oxi dation can be chtried oht adtording to an ordinary process by the use of
an oxidi zi ng agent such as'‘hydrogen peroxi de, peracetic acid,
m chl or oper benzoi ¢ acid, sodium hypochlorite or sodi um hypobromte. The
sol vent to beeneind, A2, tnhand 8% arel a¢ defined abowener al | y sel ected from anong
di chl orzanet Hastds, tehhicathef derivgtivioepresnted by the genees) formtla(B)rvdiich issanivbiective agnabotritie
| i ke. Theoidhe presenionventionjscaxidized into ite julfre derivative Xepresented by the general formula (I"") which
is another objective compound of the present invention.
More precisely, the sulfone derivative (I"') which is an objective compound of the present invention can
_ be prepared by dissolving the compound (I') in a solvent selected from among aromatic hydrocarbons such
o 30 as benzene, toluene and xylene; halogenated hydrocarbons such as dichloromethane, chloroform and
carbon tetrachloride; water; alcohols such as methanol and ethanol; ethyl acetate; acetone; acetic acid and
the like to obtain a solution, adding at least twice by equivalent as much oxidizing agent selected from
among hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite, sodium m-
periodate and the like to the solution under cooling with ice or at a room temperature and reacting the
35 compound (I') with the oxidizing agent.
Alternatively, the sulfone derivative (I'"") can be prepared by dissolving the sulfoxide derivative (I'")
: obtained by the above process in a solvent such as chloroform, adding an oxidizing agent such as m-
&.a chloroperbenzoic acid to the obtained solution and reacting the sulfoxide derivative (I"') with the oxidizing
agent.

~
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'EP 0°268 956 B1 -70 0 Cto the boiling point of the solvent used,
pireferable from[err]. Furtherno ne derivative which is an
obj ective conpound of the presen‘%gpﬁgﬁﬁ%g %ﬁ correspond- ing to a conpound
of the fornmula (1) wherein n is 2 can be prepared by, for exanple, the
f‘bl | owi rlﬂep@(a%ﬁ?ss[lse”] wherein [err], J, mand RO are as defined above.

hi oet her derlvatlve represented by the general fornula
(I') which is an objective conpound of the present invention is oxidized
into its sul fone derivat've repr esent oy (o¥be.-ganeral fornula (1"") which

i s angther objective co 9_ L@ ent inveniion. Nbre precisely, the
sul fone derivative (I""L i § an omj=fctive conPdund of the present
i nvention can be prepar®d by i ss@l ving the. conpound (I') in a solvent

sel ected from anong aromati ¢ Nydy 6carbons such 30 as benzene, tol uene and
xyl ene; hal ogenat ed hydr ocar borg9stich as di chl or oggtyhane, chl or of or m and
carbom tetrachl oride; water; alcohols such as nethanol and et hanol; ethyl
acetate; acetone; acetic acid andlthe like to obtain a solution, adding at
| east twi ce by equival ent as nmuch}oxi di zi ng agent sel ected from anong
hydrogen peroxide, perageti.c aC|d n}thquﬂﬁﬁppgqoic acid, sodium
hypochl orite, sodiumm e and t he sol ution under
cooliflg with ice or at a and readtlfhg the 35 conmpound (1")
wi th the oxidizing agemk® Alt rnatlvely, the sul fone derivative (I"') can
be prepared by dissolvihg the''sul foxi de derivative (1") obtained by the
qug%e process in a solvent such ag ceniBatdédror m addi ng an oxi di zi ng agent
gs m chloroperbenzoic aci'd o the obtained solution and reacting the

sul foxi de derivative (lg) with the oxwhgle& ,algeékq 40 45 50 55 EP 0 268

956 Bl Preparation procei::ﬁ:ggin] 25
._(Iﬁ

25

wherein R', R2, m, J, and R®are as defined above and Hal stands for a halogen atom.

) That is, an objective compound represented by the general formula (l) can be prepared by reacting a

o s0 halide represented by the general formula (fV) with an alcohol, thiol or amine represented by the general

formula: R2O-H (V). This reaction is preferably carried out in the presence of an acid scavenger. Examples

of the acid scavenger include carbonates and hydrogencarbonates of alkali metals, such as potassium

carbonate and sodium carbonate; alkali hydroxides such as sodium hydroxide and potassium hydroxide and

tristhylamine. Examples of the solvent to be used in the reaction include ethers such as tetrahydrofuran and

35 dioxane; ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene

and xylene; acetonitrile; dimethylformamide; dimethyl sulfoxide and hexamethylphosphoric triamide. The

( T reaction may be carried out either under cooling with ice or at a temperature not exceeding the boiling point

L of the solvent used.

The obtained compound (I') which is an objective compound of the present invention can be oxidized

40 into its sulfinyl derivative represented by the general formula (I'") in a similar manner to that described
above in Preparation process A.

Process for the preparation of starting materials

45 The compound represented by the general formula (lll) to be used in the Preparation process A as a

starting material can be prepared by, for example, the following process:

50

55
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‘wheréin [err], m J, and ROare as defined above and Hal stands for a

hal ogen atom That is, an objectivye co oggﬁ represented by the general
formula (1) can be prepared by reg%&q?éyaﬁ hal i de represented by the
general formula (IV) with an alcohol, thiol or am ne represented by the
géneral formula: R90-H (V). This reaction is preferably carried out in the
presence of an acid scavenger. EX es of the acid scavenger include

car bonat es and hydr ogencar bonat es al kali metals, such as potassium
carbonat e and sodi um car bonat €, i “hydroxi des such as sodi um hydroxi de
and potassi um hydroxi de and triefhyl{am ne. Exanples of the ﬁghvent to be
used in the reaction include e@ such as tetrahydrofuraﬁ d 35

di oxane; ketones such as ace@b e aphd nethyl ethyl ketone; benzene

honol ogues such as benzene, tolueng and xyl ene; acetonitrile;

di net hyl f or mam de; di nethyl sul foxFde and hexanet hyl phosphoric triam de.
The redaetion may be carried out either under cooling with ice or at a
tenperature not exceeding the boiljng point of the solvent used. ‘The

obt ai ned conpound (! ich is an abj agti egqﬁ@p of the present

i nvention can beqé&ﬁﬁeﬁﬁg 40 into ﬁps?gHFyﬁny dgﬁg3ative represented by
the general formula (1") in a simar manner to that described above in
Prepardfi on process A. Process for the preparati-on of starting materials 45

The conpound represented by the geagx;hésor lga (111) to be used in the

Preparati on process A as a stargtin ma"can be prepared by, Tor

exanpl e, the follow ng processJ 12 EP 0 268 956 Bl Hal 20
[BrT] o (X) 25 (Step 2),3{3)(49

(Step 3 HsC 45 58
}
| 0
25
(Step 2) .. l
Ls/ 30 ' )
0~ (CH2) a-0R?
J i
DS
* CHa-C-0-CHa” ¥ (X0)
s |
40 (Step 3) l
- a-'(CHz)m'ORg
HO~-CH.” N Rl
50 )
1
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‘13 ' EP O 268 956 Bl (Step 4) [err] 15 wherein m R9, J. and Y are as
defined above. (Step 1) A 4-hal ogenopyridine oxide derivative (VIIN1) (for
exanpl e, 4-chl oro-2, 3-di net hyl py&&@%%ﬁ Bkide) is 20 reacted with an

al cohol derivative represented by the general fornmula (1 X) in the presence
of a base to obtain an al koxy derivative represented by the general fornula
(X). Exanples of the base includg al kali netal hydrides such as sodi um
hydri de and potassi um hydride; altlkali metals such as netallic sodium
sodi um al cohol afR%sYgh as sodi ump net hoxi de and al kali metal hydroxides
such gs sodi um hydroxi de and pot gssi um hydroxide. This reaction is carried
out either in the 25 &bsence or vany solvent or in a solvent selected from
angng et hers such as tetrahydrofuran and di oxane; ketones such as acetone
and nethyl ethyl ketone; benzene ue ch as benzene, toluene and
xyl ene; acetonitrile; dlnethyyfor@DvPHQp déég?hyl sul f oxi de;
hexamat hyl phosphoric triam de e like at a tenperature of from one
under cooling with ice to the b lijjpg point of the solvent ed 30 (Step
2) The al koxy derivative L fieral fornmula (X preparedﬁln the Step 1
I's heated in acetic anhydrlge to a tenperature of about [err] to obtain an
acet oxynet hyl pyridj ne derivative represented by the general fornula (X ).
35 (St%p 3y¥qﬂ%m Betgwy Yetads opfined ek ﬁb derivative (XlI) prepared in the S%ep
2 is hyd @ ged into the correspondi ng 2-hydroxynet hyl pyri di ne derivative
represen y the general fornula (XI1). 40 This hydrolysis is

gener ally g {iﬁha%? deno fdb o%lngﬁJe g!aﬁuggn rﬁdac(ros-ﬁ 84 %?hpiﬁﬁme 1-oxide) is

2K px, hdi Qe s:rv va,frasgrﬁe gbHe $ese to
hal ogena,g Watnﬁ*@dm fRad @t en& f&ﬁ\bl@%' ng agent such as th' onyl
chloride i g(é?n tha! vaseasHR Lkl Ml tiafids 6oh! A6bAdR hjdiBs BRL RSl YiydrBe
general £l rﬁ\Hta% £dci1 lag -metallic tsBdim; NsakiGE QRO , suérDss SHeRMDnEhoxial lahd @ikalir wetarr
di chl or opgatoiaskesutts aélﬁﬂﬂmaﬁdﬁxldd)in\d%fassmm hydroxide. This reaction is carried out either in the
25 absence or any solvent or in a solvent selected from among ethers such as tetrahydrofuran and dioxane;
ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene and
xylene; acetonitrile; dimethylformamide; dimethyl sulfoxide; hexamethylphosphoric triamide and the like at a

temperature of from one under cooling with ice to the boiling point of the solvent used.

\_ a0 (Step2)

The alkoxy derivative of the general formula (X) prepared in the Step 1 is heated in acetic anhydride to
a temperature of about 60 to 100°C to obtain an acetoxymethylpyridine derivative represented by the
general formula (X1).

(Step 3)

\..¢ The acetoxymethylpyridine derivative (XI) prepared in the Step 2 is hydrolyzed into the corresponding
2-hydroxymethylpyridine derivative represented by the general formula (XII).
40 This hydrolysis is generally carried out under alkaline conditions.

(Step 4)

The 2-hydroxymethylpyridine derivative (Xli) prepared in the Step 3 is halogenated with, for example, a
45 chlorinating agent such as thionyl chloride into a 2-halogenomethylpyridine derivative represented by the
general formula (lll). In this halogenation, for example, chloroform or dichloromethane is used as a solvent.
Further, the 2-hydroxymethylpyridine derivative (Xll) is reacted with an active sulfonyl chloride such as
methanesulfonyl chloride to obtain a sulfonyloxy derivative represented by the general formula (fil). In this
reaction, for example, chioroform, dichloromethane, ether, tetrahydrofuran, pyridine or benzene is used as a
so solvent.
Alternatively, the compound represented by the general formula (X) to be used in the above process
can be prepared by the following process:

55
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'Furt her, the 2-hydroxynethyl pyridine derivative (XlIlI) is reacted with an
active sul fonyl chloride such as nethanesul fonyl chloride to obtain a

sul f onyl oxy derivative representeﬁpﬁvupﬁﬁsﬁgneral formula (111). In this
reaction, for exanple, chloroform dichloronethane, ether, tetrahydrofuran,
pyridine or benzene is used as a 50 solvent. Alternatively, the conpound

represented by the general” for (X) to he used in the above process can
be prepared by the foll ow ng pr ss: 55 14 EP 0268956 Bl Hal 5 [err] 25
(Step 2) 30 35 40 45.50 55 O 268 956 Bl [err] 50 (Step 1) A

conmpoung represented by the geper formula (M11), mhere@f)khl stands for
a hal ogen atom such as Hal
b

10

(Step 1) - (CHa2) a-0H  (X0)

— o=

15

9" (CH:) a"OH

[k/’f; 20 ! :
Xy

HaC™ W

" y

| 0
25

(Step 2) l

K/ 30 )
35
LJ

40
45

50

55

15



'ss chlorine atom is condensed with a conpound represented by the general
formula (XII1) according to an ordinar &rocess to obtain a conpound
represented by the general fornuF%°@§?%§,B?his condensation is preferably
carried out in the presence of a base selected fromanong al kali netal
hydri des such as sodi um hydri de and potassi um hydride; alkali netals such
as nmetallic sodium alkali netal d6 ﬁFR'Q 268 956 Bl hydroxides such as
sodi um hydr oxi de and potassiq£1hy r8§$ e™a ﬁ the like. The condensation is
carried out either in the abs any solvent or in a solvent selected
from gnong et hers such as tetralydriof uran and di oxane; ketg& S such as
acetone and net hyl ethyl ke$o¢ . hzene honol ogues such 4‘ enzene,

tol uene and xyl ene; acetonhit?trle;®di nethyl formanmi de; dinethyl 5 sulfoxide;
hexanet hyl phosphoric triamde and the Iike at a tenperature suitably
selected fromthe range of one under cooling with ice to the boiling point

of th® solvent ugsgkp (Fep 2) to The obtai ned al koxy derivative (XIV) -
is reduced into the conpound (XV)|] Precisely, the al koxy derivative (X V)
i s hydrogenated in the presence a 10% pal | adi unf carbon catal yst in an

acetic anhydride/acetic acid m xture to obtain the reduction product (XV).
(Step 3) 15 The obtai ned conpound (fﬁh }s Balogenated with, for exanple, a
chl or’nati ng agent such as thionyp' of =d828o obtain a 2- hal ogenoet hyl
derivative represented by t hed | formula (XVI). In this hal ogena-
tion, for exanple, chloroformon difghl oronethane is used as sol vent. 20
(Step 4) The obtai ned conpoHnﬁ is reacted with an al |, thiol or
am’ne,y epresented by the gefdéral fornmula (V) to obtain a conpound
represented by the general forrmula (XVI1). This reaction is preferably
carried out in the presence of an|acid scavenger as in the reaction of the
Preparation process B. 25 (Step 5) T bt,ai ned conpound (XVI1) is oxidized
wi th an oxidi zi n§St€Bn#) such as h drggga r‘eVBxi de, peracetic acid or

m chl s oper benzoi ¢ acid to obtain}the correspondi ng N-oxide derivative.

_ q" (CHQ) a\"Oks .
o 30 : 'Jm : .
| b | ow
35
B (Step 5)
b v
40 s 03
“® HaC™ N (X)
g
0

50
(Step 1)

A compound represented by the general formula (VIIl), wherein Hal stands for a halogen atom such as

55 chlorine atom, is condensed with a compound represented by the general formula (XIll) according to an
ordinary process to dbtain a compound represented by the general formula (XIV).

This condensation is preferably carried out in the presence of a base selected from among alkali metal

hydrides such as sodium hydride and potassium hydride; alkali metals such as metallic sodium; alkali metal

16



'30 ' Aternatively, the conmpound represent ed by the general fornmula (111)
t-o be used in the Preparation pro starting material can be
prepared by the follow ng process é]é}%?q wherein Hal stands for a
hal ogen atom and [err]and m are as defr ned above. A conpound represented by

the gener drc](xﬂgﬁﬁl:@as(s%bhr)\ h o aREERALIGH nydrddde addhe fk¥2NPI €, a chlorinating
agent such’ afge cBderbltion GE baMiddO&it ithePinithdTRIEEAD W GnyPfolvb I dr lin b Qolfent S&Bred from

t enper at UgRorgOstiRly Sich adt téhahyREbRIUANERE RibkanePibidnél §8h 6 blorb iaNE meBiAr e R&GE; bY
the gener gbnzbrid" KoroRgiel | duth ad Berzbries tdidhdd BN Afldn@:NacetoRitrilef MiniEyIrmaitided difethym Or
17 BP Guiidhde; AsxEmétidyighbsphdria itaiidel ind theilife atQ@shpdfatue Sudblcsslected Rém e gngel bl
(1'V) to bendamas cbdling With i€ te fra aitingQinpof deasigenBusad. a starting material can be
prepared by, for exanple, the follow ng process: 15 20 [err] 50 55 18 EP
0 268 956(@BH Jerr] wherein Hal stands for a halogen atom and the others are
as defined above. 25 (Step 1) A conpound represent ed by the general fornula
(XI'V) i18 corfhepetaiopd;afkoxy Cleh‘@t'@dﬂ)’bs redvref nﬁ >&?°ISP ly, tagqlondediptivey an
ordi nary Pf\jdekydrogmsted é‘x‘bﬁrﬂf’%"ced’ééﬂ‘?"é peladiyrersarken Cﬂf'ys&@é‘f‘ﬁeﬂ& Ay dridgacefigadits o
in this 30Wxiyelgepipigthe reduction product (XV).

(Step 3)
15
The obtained compound (XV) is halogenated with, for example, a chlorinating agent such as thionyl
chloride to obtain a 2-halogenosthyl derivative represented by the general formula (XVI). In this halogena-
tion, for example, chloroform or dichloromethane is used as a solvent.

20 (Step 4)

The obtained compound (XVI) is reacted with an alcohol, thiol or amine represented by the general
formula (V) to obtain a compound represented by the general formula (XVII). This reaction is preferably
carried out in the presence of an acid scavenger as in the reaction of the Preparation process B.

25
(Step 5)

The obtained compound (XVII) is oxidized with an oxidizing égent such as hydrogen peroxide, peracetic
acid or m-chloroperbenzoic acid to obtain the corresponding N-oxide derivative.

; 30 Alternatively, the compound represented by the general formula (lll) to be used in the Preparation
process A as a starting material can be prepared by the following process:

% ; 0-(CH.) .~ORY

HO-CH.™ W | ()

45

0-(CH.) n-0R3

» ' “ a <)

HEI-CHa . N

85 wherein Hal stands for a halogen atom and R®and m are as defined above.
A compound represented by the general formula (Xll) is halogenated with, for example, a chlorinating
agent such as thionyl chloride at a temperature of 0°C to a room temperature to obtain a halogenomethyl-
pyridine derivative represented by the general formula (lll). In this halogenation, for example, chloroform or

17



(Step 2) The obtained acetylate is hydrolyzed in the pressence of an acid
o~ a base to obtain the corresponding 35 diol derivative (XIX). (Step 3)

The diol derivative (XX is hal oE%H@%@&sﬁ\F th, for exanple, a chlorinating
agent such as thionyl chloride 40 to obtain a dihalide represented by the

gener al o a od bd'a bdlomt. Nal ogenation, for exanple, chloroform or
d' chl or OJrTg]LEEg’I{bea r(exg(a%)gtéigﬁséa w?@b YRPhratioh Phol @as%@tartmg mIt]aﬁal etRipRspered by al ' de

IS15ﬁ§%£ﬁ ¥ idildwiRy progseouUNd represented by the general fornula (1) t
obtaln a sulflde derlvatlve represented by the general fornula (1V). ThIS

reactison is carried out in the presence of an acid scavenger selected from

anong car bonates and hydrogencar dﬁﬁﬁé Ikall nmetal s, such as potassium
carbonat e and sodi um car bonat ydrOX|des such as sodi um
hydr oxi de and pot assi um hydr Exanples of the.solvent to be used in

the 50 reaction include al cohofs Slch as ethanol and nethggy
t et ralmydr of uran, di oxane, qi or mam de, di net hyl sul{ de and
m xtures thereof with water3the ¥eaction tenperature may be fron1[err] to
the boiling point of the solvent Mised, preferably from about 40 to 60 * C
Al ternatively, the conpound (1V) ®o be used in the Preparation process B as
a starting material can be prepared by the foll ow ng process: 55 19 EP O
268 9%6 Bl [err] wherein Hal stards for a hal ogen atom and the others are
as defined above. That is, the cqnpound (IV) can be obtained by
hal ogenati ng t he co&%aﬁﬁdlll""' which is an objective 25 conpound of the
present i nvention and prepared b the Preparation process A according to an
?Jy process More precisely, a conmpound represented by the general
fornu a (1""") is halogenated with, for exanplLe, a chlorinating agent such
as thionyl chloride to obtain a halide repres nt'ed by the general fornula
(I'V). In this hal ogenat.i on, chlorafgé or. dj Iogonethane 15 preferably
used as a solvent and the reactiown™ H;Eadf r Ages preferably froma
room kenperature to aboHt [er '

it (&)
CHs-C-0-CHa” *
'\_/' 30 ) l
(Step 2) l
35 .
' (‘]" (C 12) ;'DH
o .
N (™
© Ho- cn/\ m '
o (Step 3)
§0
55
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30 Exanpl es of the present invention wll now be described, though it
is needless to say that the present invention is not limted by them at
all. The follow ng Preparative Exm%@qr‘ﬁﬁgr to the preparation of raw
materials to be used in the preparation of the objective conpounds
atcording to the present invention. 35 Preparative Exanple 1 Synthesis of
4- (2- benzyl oxyet hoxy) - 2, 3-di net hyl pyridine N-oxide [err] 50 1.82 g (79.13
mol ) of Na was added to 50 ml of benzyl oxyethanol to obtain a m xture.
This mixture was stirred at [err] QefCH:haulal 5.0 g (31.76 mml) of
4-chl orp-2, 3-di net hyl pyri di ne [J-oxilde was added to the resulting m xture at
a roomtenperature. The obtaine xfilure was stirred at [err] for 1.5
hours, cooled to a roomtenperatyge #nd filtered to r enove (i¥XJol ubl e
matter. The filtrate wasjaqdsgghed silica gel 55 w th dichl oronethane.
The silica gel was treated witth 5 to 30% ethyl acetate in hexane to elute
benzyl oryet hanol . Then, the resultingptilica gel was treated with 5 to 30%
nmet hanol in ethyl acetate to obtaig 7.15 N
4- (2- benzyl oxyet hoxy)(sZed dijymet hyl gyri di ox&e—&a.s-]{an oi{I Jerr] 20
EP O 268 956 Bl [err] Preparative anpl nt hesi s of
4- (2- benzyl oxyet hoxy) - 2- hydr oxynet kyl -2 et hyl gri dine [err] 15 A mxture
conprisfng 6.5 g of 4-(2-benzyl.oxyet hoxy-2, 3-dmet hyl pyri di neN- oxi de and 56
m of acetic anhydridq{tvvas stirred at [err]for prEChous-al distilled to
renove the acetic anhydmn obt ai ned 2 si due was made weakly basic
wi th. an aqueous sol ution odl\?uhsalzgpg% extracted (V). net hyl

Y1 tone. The extrac ed over nmagjefiumsulfate and distilled to
renove the nmethyl ethyge’ketone.l{"Thus, 7.0 g of
2- acet oxynet hyl - 4- ( 2- benzyl oxyé‘f hoxy) - 3- met hyl pyri di ner was obt ai ned. This
internmedi ate was dissolved in 90 m of ethanol, followed by the addition of
1.43 g of sOghetéin Hay €4naX ofl€ halohbeator kil the6thers are as defined above.

25

(Step 1)

A compound represented by the general formula (XIV) is converted into the corresponding acetylate
, (XVIll) according to an ordinary process. For example, acetic anhydride or acetyl chloride is used in this
W, 30 reaction.

(Step 2)

The obtained acetylate is hydrolyzed in the pressence of an acid or a base to obtain the corresponding
gs diol derivative (XIX).

(Step 3)

The diol derivative (XIX) is halogenated with, for example, a chlorinating agent such as thionyl chloride
40 to obtain a dihalide represented by the general formula (XX). In this halogenation, for example, chloroform
or dichloromethane is used as a solvent.

(Step 4)

45 The obtained dihalide (}XX) is reacted with a compound represented by the general formula (1) to obtain
a sulfide derivative represented by the general formula (V).

This reaction is carried out in the presence of an acid scavenger selected from among carbonates and
hydrogencarbonates of alkali metals, such as potassium carbonate and sodium carbonate, and alkali
hydroxides such as sodium hydroxide and potassium hydroxide. Examples of the solvent to be used in the

s0 reaction include alcohols such as ethanol and methanol, tetrahydrofuran, dioxane, dimethylformamide,
dimethyl sulfoxide and mixtures thereof with water. The reaction temperature may be from 0°C to the
boiling point of the solvent used, preferably from about 40 to 60°C.

Alternatively, the compound (IV) to be used in the Preparation process B as a starting material can be
prepared by the following process:
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'm xtdre was stirred at [err] for one hour, followed by the addition of
water. The m xture was extracted with 25 nmethyl ethyl ketone. The obtai ned
extract was dried over magnesi unER026&P8BBY obtain 5.4 g of 4-(2-

benzyl oxyet hoxy) - 2- hydr oxymnet hyl - 3- met hyl pyridine. [err] (s,5H), 8.27(d,J =
6:7 Hz,1 H 30 Preparative Exanple 3 Synthesis of

4- (2- benzyl oxyet hoxy) - 2-chl or onet hyl - 3-nmet hyl pyridine [err] 5.3 g of

4- (2- benzyl oxyet hoxy) - 2- hydr oxynet hyl - 3- met hyl pyri di ne was di ssol ved in 60
nm of chloroform4pito obtain a sol utiog. s \d-. thonaef 5.8 g of thionyl
chloride in 40 m of or ofjor m was dr opw g 3@3%‘9 he above sol ution
under cooling with i e%mgi_n?g m was st rrecte tww® I OOM
tenperature for 7 ho istillFéd u a reduced pr gsueto obtain a
resi due. 200 m of 2N agugous sol ution"of sodi um carbonate was added to

t he residue. The ogt ai ned rf xture_was extracted with chloroformand the
extraedt was dried over nagnesium'sul fate and distilled to renove the
chloroform 6.3 g of the title compound was 50 obtai ned. [err] 55 21 EP
0 268 956 Bl Preparative Exanple B 4-(2-Hydroxyethoxy)-2, 3-di net hyl pyri di ne
N-oxide [err] 4.60 g (0.2 mol) of rret%ﬂ?‘ie%%l{% was dissolved in 80 ml of
et hyl ene gl ycol under cooling wityh ice to obtain a solution. This solution
was stirred in a nipirogen at nosphere at Jern] A on our, followed by the
addition of 15.76 0 mgh,) of 4-chl or‘, B'-Wt"ﬁ' ridine N-oxide at a
roomtenperature. The Ay_?it re tirred at [ety] for 2 hours.
After the conpl etion Q& #he,ealti :ﬁ,’ t action m'xtu¢ )vvas 20 distilled
t\aAfryness to reno t he et“yl ene gl ycol " The obtained residue was purified
by silica gel colu chrone ogr aphy (sol vent: chl orof ormi met hanol = 19: 1)
to obtain 13.28 g of 4-(2-hydroxyethoxy)-2,3- dinethylpyridine N-oxide as a

white cr VSWrein Hal stands for a halogen atom and the others are as defined above.
That is, the compound (IV) can be obtained by halogenating the compound (I"*") which is an objective
25 compound of the present invention and prepared by the Preparation process A according fo an ordinary
process. More precisely, a compound represented by the general formula (") is halogenated with, for
example, a chlorinating agent such as thionyl chloride to obtain a halide represented by the general formula
(IV). In this halogenation, chloroform or dichloromethane 15 preferably used as a solvent and the reaction
temperature ranges preferably from a room temperature to about 80°C.
o 30 Examples of the present invention will now be described, though it is needless to say that the present
invention is not limited by them at all.
The following Preparative Examples refer to the preparation of raw materials to be used in the
preparation of the objective compounds according to the present invention.

35 Preparative Example 1

Synthesis of 4-(2-benzyloxyethoxy)-2,3-dimethylpyridine N-oxide

@  ~OCH2CH20CHa —@
"CHs -

50
1.82 g (79.13 mmol) of Na was added to 50 ml of benzyloxyethanol to obtain a mixture. This mixture
was stirred at 50°C for 2 hours. 5.0 g (31.76 mmol) of 4-chloro-2,3-dimethylpyridine N-oxide was added to
the resulting mixture at a room temperature. The obtained mixture was stirred at 110°C for 1.5 hours,
cooled to a room temperature and filtered to remove insoluble matter. The filtrate was adsorbed to silica gel
55 with dichloromethane. The silica gel was treated with 5 to 30% ethyl acetate in hexane to elute
benzyloxyethanol. Then, the resulting silica gel was treated with 5 to 30% methanol in ethyl acetate to
obtain 7.15 g of 4-(2-benzyloxyethoxy)-2,3-dimethylpyridine N-oxide as an oil.
IH-NMR(CDCls) & ;2.20(s,3H), 2.47(s,3H), 3.8~4.0(m2H), 4.1~425(m2H), 46 (s, 2H), 6.65
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25 [err] Preparative Exanple 5

4-(2- Chl oroet hoxy) - 2, 3-di net hyl pyridine N-oxide 30 [err] 40 1.0 m of

t hi onyl chloride was gradually ad@FEP 268 %6/ uti on of 0.92 g (5 mmol) of

4- (2- hydroxyet hoxy) - 2, 3-di net hyl pyridine N-oxide in 10 m of chloroform
unhder cooly ' i 1 24 I Xture was heated under reflux for 2
hours, COHJe%-O‘g‘;igﬂ),l7%?\}8.35;3?6&@{1 a+ri : 'r11lg)1utral ized wWith a saturated aqueous
sol ution plepsars BEAMAE 0gencarbonate and extracted with 100 m of nethyl

et hyl ketone tw ce. The extract was dried 45 over magnesium sul fate and
filteregd. siitsik ol 4@BbRy0R6hGIPERiokyMeBRI-Bhsnyibyrididd €d by silica gel col um
chromat ography (solvnet: chloroforninethanol = 19 : 1) to obtain 0.56 g of
4- (2-chl oroet hoxy) - 2, 3- di net hyl pyridine N-oxide as a colorless crystal. 60

[err] 55 22 EP 0 268 956 Bl Pre %;{:h;’ﬁgﬁfg 5 [err] Anixture

2, 3-Di nethyl-4-(2-succinimigﬁfthox
hl or oet hoxy)=2, 3- di net hyl pyri di ne

conprigeng 0.40 g (2 mmol) Y

N-oxide, 0.30 g (3 20 mmol) of $ucchlnim de, 0.48 g (3.5 nmol) of potassium
carbonate and 30 m of nethyl e etone was heated under reflux for 2
hours, cool ed by allow ng Hicﬁzand and filtered. The filtrate was
evaporated to dryness to renove the nethyl ethyl ketone. The obtai ned

resi dué®was purified by silica gel columm chromatography (solvent: [err] =

19 :1) to obtain 0.12 g of 2, 3-dinethyl-4-(2-succinim doethoxy)- pyridine
N- OX? de as aA }qu{ul'eeoo?t{pxgt;gaé.s g[o? Q—r(g-beﬁgy?&%’tr%w-zgdi%Wrigine?N-oxide and 56 ml of acstic

W anhydride was stirred at 80 to 90 ° C for one hour and distilled to remove the acetic anhydride. The obtained
20 residue was made weakly basic with an aqueous solution of sodium carbonate and extracted with methyl
ethyl ketone. The extract was dried over magnesium sulfate and distilied to remove the methyl ethyl ketone.
Thus, 7.0 g of 2-acetoxymethyl-4-(2-benzyloxyethoxy)-3-methylpyridine was obtained. This intermediate
was dissolved in 90 mi of ethanol, followed by the addition of 1.43 g of sodium hydroxide. The obtained
mixture was stirred at 40« C for one hour, followed by the addition of water. The mixture was extracted with
25 methyl ethyl ketone. The obtained extract was dried over magnesium sulfate to obtain 54 g of 4-(2-
benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine.
H-NMR(CDCl3) 5 ;2.06(s,3H), 3.7~3.95(m, 2H), 4.0~4.3(m,2H), 4.6(s,4H), 6.70(d, J=6.7Hz,1H), 7.33-
(s,5H), 8.27(d.J=6.7 Hz,1H)

k/ 30 Preparative Example 3

Synthesis of 4-(2-benzyloxyethoxy)-2-chloromethyl-3-methylpyridine

* ocmcmcua—@
CHa

40 C1CH- N

5.3 g of 4-(2-benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine was dissolved in 60 ml of chloroform
45 to obtain a solution. A solution of 5.8 g of thionyl chloride in 40 ml of chloroform was dropwise added to the
above solution under cooling with ice. The obtained mixture was stirred at a room temperature for 7 hours
and distilled under a reduced pressure 10 obtain a residue. 200 mi of a 2N aqueous solution of sodium
carbonate was added to the residue. The obtained mixture was exiracted with chloroform and the extract
was dried over magnesium sulfate and distilled to remove the chloroform. 8.3 g of the title compound was
50 obtained.
TH-NMR(CDCl3) & ; 2.27(s,3H), 3.5~4.25(m, 4H), 4.56(s,2H), 4.66(s,2H), 6.7(d,J = 5.71Hz,1H), 7.30(s,5H),
8.27(d,J=5.71Hz, 1H)

55
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'30 2- Chl or onet hyl - 3- net hyl - 4- (2- succi ni nmi doet hoxy) pyridine [err] 45

0.-12 g of 2, 3-dinethyl-4-(2-succinim doethoxy)-pyridine N oxide was
dissolved in 5 m of acetic anhy%P PP Bhtain a solution. This solution
was stirred at [err] for 0.5 hour and cool ed, followed by the addition of
30 M of obt ai ned m xture was stlrred at a roomtenperature
for O. 5Ph Egm%acfgs]ﬁ |led to renove the solvent. Thus, 0.14 g of crude

2- acet OXyBREbyeRedES Idmatividyaaiseiealidy M doet hoxy) - pyri di ne was obtained as
an oil. 50 [err] 2.1 O(s, 3A), 2. T4(s,3H), 2.72(s,4H), 3.72 -4.24(m 4H),
5.15(g,2H), 6.61 (d,H, 8.24 (d H) This acetoxynethyl derivative was

di ssolved as such in 5 nl of 1 N HCOQCHa(duBH n" a solution. This solution
was stirred at [err] for 0.5 ﬂﬁhr ol ed, neutralized with a saturated
aqueous sol ution of sodi um hydrogeficafoonate and extracted with 100 m of
chl oroformtw ce. The obtai ned ex ci¥ was dried over 55 magnesium sulfate
and fidtered. The filtrate wadbmoncéhtrated to obtain 0.12 g of crude

2- hydr oxynet hyl - 3- et hyl - 4- ( 2- succdnlnldoethoxy)pyrldlne as a colorless
crystal. [err] 23 EP0268956B1 Thilk crude hydroxynethyl derivative was
di ssolved as such in 5 m of chloroformto obtain a solution. 0.11 g of

t hi onyl chlori de was dropw se added to this sol ution under cooling with

ice. Phe o ne ur vva heat fl Ux for
net ur al i g%&? WLétTﬁIa:li n { :a:())éeen ht;t yle I deh%wll |91 %)ee‘gat e
and ex”%& e%'so ?7%1 I;tp fvéﬁ5 gl b jﬁg{ EoEauW@s
dried o ?B% g iitlon Qh lle Jllsl‘?‘tﬂ% r@ﬁ:ﬁoncrﬂﬂﬁﬁmagat ed
dnd™d b e | t dm&g ﬁeng IgThQ ob ihed residue was purified by silica gel column
chl or omedpydatographyt G ent4 cﬁlgroﬁl‘r'rgrﬁétﬁﬂnm 2ot "PXey )oBidini BI288y &S4-@-hyhirbslyBthoxy)-2,3-
sem cr ysanﬁéthyu Rdifd N-dieRk AWl Exanpl e '8
2, 3- D met hylh.nr{CBsd1s1; dy | met hoxyet hoxy) pyri dine N-oxide [err] 25 0.39 g of
60% sodi asdnrg 2isee,3Mpso3xbeE d.20 0,28), BogdRN&isgHIOf 1.20 g (6.5 nmol ) of
4- ( 2- gy dr oxyet hoxy) -

Preparative Example 5

4-(2-Chloroethoxy)-2,3-dimethylpyridine N-oxide

-

0CH2CH.C1
CH:\)]
% CHS/%S
C 0
40

1.0 ml of thionyl chiloride was gradually added to a solution of 0.82 g (5 mmol) of 4-(2-hydroxyethoxy)-
2,3-dimethylpyridine N-oxide in 10 ml of chloroform under cooling with ice. The obtained mixture was
heated under reflux for 2 hours, cooled by allowing to stand, neutralized with a saturated aqueous solution
of sodium hydrogencarbonate and extracted with 100 ml of methyl ethyl ketone twice. The exiract was dried

45 over magnesium sulfate and filtered. The filtrate was concentrated and purified by silica gel column
chromatography (solvnet: chloroform/methanol = 18 : 1) fo obtain 0.56 g of 4-(2-chloroethoxy)-2,3-
dimethylpyridine N-oxide as a colorless crystal.

TH-NMR(CDClz) 5 ;
2.24(s,3H), 2.54(s,3H), 3.86(t,2H), 4.28 (t,2H), 6.62(d,H), 8.17(d,H)

50

55
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‘2, 3-di net hyl pyridine N-oxide in 40 ml of tetrahydrofuran under cooling with
l.ce Iin a nitrogen atnosphere to obtain a mxture. This m xture was stirred
for 0.5 hour, followed by the addEPiOR68HEBI33 g (6.5 mml) of 2-

chl oronet hyl pyri di ne. The obtai ned m xture was heated under reflux for 8
hour s, cogl ed t.an‘g)ﬁfill ered. The 30 filtrate was concentrated and purified
by silica r@%ﬁra'(‘feo R Chr omat ography (solvent: ethyl acetate/n-hexane [err]
= 19: 1) 1 i Do . e :

2, 3-di net 3p Eh 4-:'2@"& inflcdt )pynd'eNOXdeyridi ne N- oxide. [err] Preparative
Exanpl g 9 2- Hydr oxynet hyl - 3- net hyl - 4- (2- pyri dyl met hoxyet hoxy) pyri di ne 40
[err] 50 A m xture conprising 0.60 g of 0

2, 3-di met hyl - 4- (2- pyri dyl net hoxyet hoxy) pyri di ne oxi de and acetic
anhydride was stirred at [err] for 0.5 hour and/C ed, followed by the
t

addition of 40 ml of ethanol. The obga{Mies) mxyure Yas stirred at a room
tenperabure for 0.5 hour and dffillkd to renov sol vent. The residue
was dried in a vacuumto obtain O. of crude

2- acet oxynet hyl - 3-met hyl - 4- (2- pyri gyl npt hox- 55 get hoxy)pyridine as an oil.
This crude internmedi ate was diggplveg as such in 1 N HCl to obtain a
solution. This solution was stirred it [err] for one hour, cool ed,
neutral’®zed with a saturated aqueous(sol ution of sodi um hydrogencarbonat e
and extracted with 50 ml of dichloronethane twi ce. The extract was dried
over magnesium sul fate and 24 EP O 268 956 Bl filtered. The filtrate was

concentrat ed, an urif.i.ed bl I I y

{ ' A i ureD risin %’ é n4 ﬂ ogﬁ-(Z-&ﬁHr&é{mxy?-Eﬁ-&%ﬁﬂgfriﬂﬂQ“»&ﬁg d((ﬁ)nﬁ 3

é~h1/7| azgetm?iﬂ{/n{ cigi y ' ﬁ& o} @3 m3 otassium carbonate and 30 mi of methyl ethyl ketone was

2- hydr oxy l:fn'd "y 7 Rbulscddibh 'b&%ﬂ&%ﬁgmﬁ'& HibiBY. 8 I1ilkEte Was dvapraidd keSS

sem C.r yst q esi r Qrtﬁé I'n\éﬂ?lyl ét@ne.lQhe obtained residue was purified by silica gel column

2, 3- D met yom ; hi GolRdhk: [CPIC ARDA) LU ONMS Btk 012§ o, Plimeayl-4Qe-Sucéisiinidoetibxy)N
pyridine N-oxide as a white crystal.

25 TH-NMR(CDCl3) 5 ;

2.12(s,3H), 2.49(s,3H), 2.73(s,4H), 3.80 ~4.25(m,4H), 6.51(d,H), 8.03(d,H)

Preparative Example 7

L 30 2-Chloromethyl-3-methyl-4-(2-succinimidoethoxy) pyridine
0
35
0-(CH2) . — N
b CH» [
0
40
CiCh:" N
45 0.12 g of 2,3-dimethyl-4-(2-succinimidoethoxy)-pyridine N-oxide was dissolved in 5§ mi of acetic

anhydride to obtain a solution. This solution was stirred at 100 *C for 0.5 hour and cooled, followed by the
addition of 30 ml of ethanol. The obtained mixture was stirred at a room temperature for 0.5 hour and
distilled to remove the solvent. Thus, 0.14 g of crude 2-acetoxymethyl-3-methyl-4-(2-succinimidoethoxy)-
pyridine was obtained as an oil.

50 ‘H-NMR(CDCls) & ; :
2.10(s,3H), 2.14(s,3H), 2.72(s,4H), 3.72 ~4.24(m,4H), 5.15(s,2H), 6.61(d,H), 8.24 (d.,H)

This acetoxymethyl derivative was dissolved as such in 5§ ml of 1 N HCI to obtain a solution. This
solution was stirred at 100°C for 0.5 hour, cooled, neutralized with a saturated aqueous solution of sodium
hydrogencarbonate and extracted with 100 ml of chloroform twice. The obtained extract was dried over

55 magnesium sulfate and filtered. The filtrate was concentrated to obtain 0.12 g of crude 2-hydroxymethyl-3-
methyl-4-(2-succinimidoethoxy)pyridine as a colorless crystal.

TH-NMR(CDCls) 5 ;

1. 93 (s, 3H), 2. 68 (s, 4H), 3. 80~4.22(m, 4H), 4. 56 (s, 2H), 6. 59 (d, H), 8. 21 (d, H)
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Terr] 20 0.42 g of sodium hydride was added to 30 cc of

N>N-di net hyl fornmam de at a roomtenperature to obtain a mxture. This

m xture was cooled to 0 C, fol | oke82p89%881 addition of 0.74 g of
2-pyrrolidone. The 25 obtained mxture was stirred at [err] for 1.5 hours

3hdzcog: edrho r&erﬁwﬁgt de a‘ﬁe%asfdsglv%ﬁs&){na; é‘ﬁﬁ_ﬁ%ﬂl’o?&oﬂﬁ‘ 10%btahy aldolublor?f
-(2-c¢ &Iﬁ%%%ﬁﬁ?&ﬁy chibridd whs 'dFo 4464 E&lj@s,l ifm': 6t codifG witPicé! I THE Sbtdined inblifte WAS
stirred af 8l gnc[e?!:fl x 1oP 0.5 hott© tdofod Ahttur&iinddl @i a Edlrhtoeghodlld dollonad Gbdiirdn Of
20 cc Oagar_o&e%wo%s P BHEAME witO1 08t rhiCHR cRbrofAs widd) MHERERE GRFBORR died SVee
obt ai gegnihesiull Kirfe ndSiitbro@® Thé fitrid Whs GoRdaRtrAdd0int driet a Saculird & obmE0.0r g &id- over
nmagnesi WiloforhothiliatneMyts-2ishidciinddbsthdlyRyiididetat @ whitedamiceeicent rated to obtain a
crude produgkmMr(Ebes) sgr ude product so was purified by silica gel colum
chromat crsa3R), 2168(s,aH)} BB0R4.A0%0,4H))4.60(s,2H), 3-8l {dH i 824dH) - [ 2- (2- pyrrol i done) -
et hoxy] pyri di ne N-oxide as a yellow crystal. 35 [err] Preparative
Exanploe PrédpaitivelBxammer@t hyl - 3- net hyl - 4-[ 2- (2- pyrrol i done) et hoxy] pyri di ne 40
Cl CH2 50 10 cc of acetic anhydride was added to 0.65 g of
2, 3-di ne2 i ipethaxyetan idippNexidleryr i di ne N- oxi de at a room
tenperature to obtain a mxture. This m xture was stirred at [err] for 2
hours, followed by the addition of ethanol. The obtained m xture was
di stif9 ed under a reduced pressyr o) o] i n Qf g of crude
2- acet oxynet hyl - 3- et hyl - 4- [ 2-35’-%? ot 7' toh®) 8¢ hgxy] pyridine. 20 cc of 1 N
HCl was added to this cr \ppernediate to obtain a mxture. This mxture
was stirred at 65 [err] for 2{hoyfs, cooled, neutralized with a saturated
oys sol ution of sodi ;EH encar bonate and extracted with chloroform
The extract was dried over'hagresium sulfate and filtered. The filtrate was
distilled under a reduced pressfire to obtain 510 ng of crude
2- hydr oxymnet hyl - 3- met hyl - 4-[ 2- (2- pyr- r.ol i done) et hoxy] pyri di ne as an
ocherous crystal. 25 EP O 268 956 Bl [err] 500 ng of this crude
i nterggedi ate was dissolved in 10 nml of dichloronethane to obtain a
sol ution. ».389 of 60% sodium hydride was added to a suspension of 1.20 g (6.5 mmol) of 4-(2-hydroxyethoxy)-
2,3-dimethylpyridine N-oxide in 40 ml of tetrahydrofuran under cooling with ice in a nitrogen atmosphere to
obtain a mixture. This mixture was stirred for 0.5 hour, followed by the addition of 0.83 g (6.5 mmol) of 2-
chloromethylpyridine. The obtained mixture was heated under reflux for 8 hours, cooled and filtered. The

K./ so filtrate was concentrated and purified by silica gel column chromatography (solvent: sthyl acetate/n-hexane
= 4 :1 ~ CHCls/MeOH = 19 : 1) to obtain 0.81 g of 2,3-dimethyl-4-(2-pyridylmethoxyethoxy)pyridine N-
oxide. '

1H-NMR(CDCl3) 5 ;
2.20(s,3H), 2.50(s,3H), 3.80~4.04(m,2H), 4.04~4.28(m,2H), 4.70(s,2H), 6.60(d,H), 7.00~7.74(m,3H), 8.04(d,H),
35 8.45(d,H)
Preparative Example 9

2-Hydroxymethyl-3-methyl-4-(2-pyridyimethoxyethoxy)pyridine

0-(CH2) .-0CH: —/N}

HOCH:™ N

50
A mixture comprising 0.60 g of 2,3-dimethyl-4-(2-pyridylmethoxyethoxy)pyridine N-oxide and acetic
anhydride was stirred at 100° C for 0.5 hour and cooled, followed by the addition of 40 ml of ethanol. The
obtained mixture was stirred at a room temperature for 0.5 hour and distilled to remove the solvent. The
residue was dried in a vacuum fo obtain 0.47 g of crude 2-acetoxymethyl-3-methyl-4-(2-pyridylmethox-
56 yethoxy)pyridine as an oil.
This crude intermediate was dissolved as such in 1N HCI to obtain a solution. This solution was stirred
at 100° C for one hour, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate
and extracted with 50 ml of dichloromethane twice. The extract was dried over magnesium sulfate and

24



50 g’of thionyl chloride was dropwi se added to this solution at -20 *C. The
qQbtained m xture was stirred at a roomtenperature for 30 m nutes,

neutralized with a saturated aqueER9 2681986 Bdn of sodi um hydrogencar- bonate
and extracted with chloroform The extract was dried over magnesium sul fate

and filtered. The filtrate was cpli Sti Ii.ed under coru%q'u&goqiagrlga@u&gvemeﬂp‘t ain
0.57 fiters res, W CopERRicind o DYy Sifes 9
e e S

pyrrolid Oﬂcé;ﬁ%r é{srmgﬁie Thglr-lir— o Imethoxysthoxy‘;:}%ridinelas a_colorless
y

I
K par at’i ve anple 12 15
2- Chl or onBY MY 4- ( 2- hydr oxyet hoxy) - 3- net hyl pyri di ne 25

[err] . bl ygnhydri de was added to 25 g of
4-(2- h%r?@ﬁ%@%&bg, 3-di net hyl pyridine N-oxide to obtain a solution. This

sol uti on Yapingkhylk42%-BiroldehdidthokApyridind'e%ida f ol | oved by the addition of

et hanol . ained mxture was distilled under a reduced pressure to
obtai n 4-(2-acetoxyet hoxy)-2-acetoxynet hyl -3 net hyl pyridine. 20 g of sodium
hydr oxizgle, 20 ml of water and 50 ml of ethanol added to this
internediate to obtain a m xture. 'ﬂ]j(lq:l{ﬁ)x}whe/vm:%]estirred at a room
tenperature for 10 m nutes ampg di sty | ed ‘to r vel t he et hanol, followed by
the addition of 50 m of a satur gueous sofjution of common salt. The
obtained 35 m xture was extracted\w 2- but anome. The extract was dried
over ndgnesi um sul fate and fi £fe The filtrate was distilled under a
reduced pressure to obtain 20 g of @-(2-hydroxyethoxy)-2-hydroxynethyl - 3-
met hyl pyri di ne. [err] 40 11. 999 of the

4- (2- hydr oxyet hoxy) - 2- hydr oxynet hyl - 3- net hyl pyri di ne prepared above was
digsol ved in 200 m of dichloromethane to obtain a solution. 24 m of

t hi onyl® chl ori de was dropwi se added to this solution at 0 C. The obt ai ned
m xture was stirred at a roomtenperature for 2 hours and distilled under a

reduced presgil e of QdfufUfielwiE abdeanb 86 Q8% RALfnHYHorRXHAIES &t 4 RloMNihperdik@td de.
A sat ur at gglaiRgUYSaNS. THI! ikthr® WaPEooR8 & 0+D, RGN0 8§ e LM Bt 6:74\8.5¢ BsletoNlioned There
resi dugyt Quigiddiliu@ wls stiddCat 8DPE Sor i 5XiidufsEand@BolddiXth laave b Eemploiatires TolleWl aiy ahieor M
The extr aghdittR st TH7 Eol 4Qehordbgy$ 3 8-diffethidbyriding NaKide. fTh dbtdired mixkirewdsistitedat 60 was
concent r akgegh - CorGhods Bndlddold, Eliéfed by the addition of 20 cc of a saturated aqueous solution of sodium
2- chl or omajdrygenchrborktd yTts @stinsd) avisgure JresTktiaptbe with dhioraforn]. The |ex®gt was 2ded over
_ magnesium sulfate and filtered. The filtrate was concentrated to obtain a crude product. This crude product
W 30 was purified by silica gel column chromatography to obtain 430 mg of 2,3-dimethyl-4-[2-(2-pyrrolidone)-
ethoxy]pyridine N-oxide as a yellow crystal.
TH-NMR(CDCls) 5 ;
2.2(s,3H), 2.54(s,3H), 1.9~2.5(m4H), 3.57(tJ=7Hz2H), 3.73(tJ=6Hz,2H), 4.16 (LJ=6Hz,2H), 6.65-
(d,J =7Hz,1H), 8.15(d,J =7Hz,1H)
35
Preparative Example 11

&.4 2-Chloromethyl-3-methyl-4-[2-(2-pyrrolidone)ethoxylpyridine
40
0-(CH2) 2 - N
Ha
45 0
CiCH." N
80 10 cc of acetic anhydride was added to 0.65 g of 2,3-dimethyl-4-[2-(2-pyrrolidone)ethoxy]pyridine N-

oxide at a room temperature to obtain a mixture. This mixture was stirred at 80 *C for 2 hours, followed by
the addition of ethanol. The obtained mixture was distilled under a reduced pressure to obtain 0.79 g of
crude 2-acetoxymethyl-3-methyl-4-[2-(2-pyrrolidone)ethoxylpyridine.
20 cc of 1N HCI was added to this crude intermediate to obtain a mixture. This mixture was stirred at
55 100°C for 2 hours, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate and
extracted with chloroform. The extract was dried over magnesium sulfate and filtered. The filirate was
distillod under a reduced pressure to obtain 510 mg of crude 2-hydroxymethyl-3-methyl-4-[2-(2-pyr-
rolidone)ethoxylpyridine as an ocherous crystal.
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'EP 0'268 956 Bl Preparative Exanple 13
4-( 3- Met hoxypr opoxy) - 2, 3-di met hyl pyridine N-oxide 5 [err] 15 2. O 22
mrol ) of 3-nethoxypr opanol was dFé)é@PQ/@%F Bh 50 M of dinet hyl sul fgxf de to
obtain a solution. 2. 7 g (66 mmol) of sodium hydride was added to this
sol ution al, Quk BH‘ senmperature. The obtained m xture was stirred at [err]
for one kér3 ﬁ (fé{ln%ﬂ) t 958y, Dﬁﬁbh)enﬁ%(ﬁééhﬁzﬂﬁy £ SR 04.65(0M), 6.7-
f ol I owedy ‘h)% 44748 1qf 3.0 g (19 mol)
4-chl or o- 25 i &&/nﬁtb:‘iheﬂiste Na@&éééﬁed ihhe nwbﬁcﬂﬁhla@dnem”aﬁétwbtﬂaﬂé)somsn snerred
at [egr]g SfQHlorQﬂéhlJﬂQéJWas Popwi aliitA 16 HioRtidNC -a0k C1 The obrined e vial etirfed @t i ON
M Xt ur e pogs tdtipsiatutel 61030 Minlites) MvRrakizee with BBtNsled 3gUebuBXdoliitton of Isedium hyadrayetar-
resi due popsie Bh bita@6l Wigh Srildrofarm. Tl extradt was ddddr ower nagresiyh \sultats andtfilterad. 788 ny
of 4- ( 3-fiwmitchwas \dtipP @nde) a 2edBeed i prassung toptaind).57end\bf Gridel 8-chipromethyl-Pmethulr4l127 e
Exanpl e dy#older@eittoxyipyeiditnyds-ad of. 3- et hoxypropoxy) 3-nmethyl pyridine 30 [err] 40
20 m rof aleNMB(CABBLMAri de was added to 760 (3. 6 n’m)é%jﬁz
4- ( 3- met 3R5(epb dFoR§n.42). et ARTHAPH). 3;§§Md$'1fr@HN4dﬁ#a§H2c%*) {dy =8tie- 1M @22
react i onfddE8¥mIHE f or one hour. The reaction mixture was distilled to renove
t he acetic anhydride, followed by the addition of a saturated aqueous
sol uti onP'EHa’%Y?oﬁxﬁ'ﬁ?ﬁy%rogencar bonate. The obtained m xture was extracted
with &lo forrtnh on&entratedto obtain 700 ng of
. A FERYE &=~ met hyl pyridine as a brown oil. 45

500 ng of sodium hydr oxXi de and 15 cc of ethanol were added to the
2- afet oxynet hyl - 4- (3- met hox- ypropoxy) - 3-met hyl pyri di ne prepared above. The

d mxture was stirred at 50 'C fo@-¢0B.pQuQH After the conpletion of
t he reactl on, the reaction mxtur@yas distilled to renove the ethanol,
fol | owed by the addition of water. TR oDpained nixture was extracted with
chl orof orm The obtai ned chl orof orm | ayerliwas concentrated to obtain 450 ng
of 2-hydroxynet hyl - 4- ( 3- met hoxyprbpxy) N 3- net hyl pyri dineas a brown oil. so
[err] 450 ng of the '
5_— hyd:‘OXén’Et hyl - 4- ( 3- met hoxypr opoxy) - 3- net hyl pyri di nepr epar ed above was

| ssol ve
15 ml of acetic anhydride was added to 25 g of 4-(2-hydroxyethoxy)-2,3-dimethylpyridine N-oxide to
_ obtain a solution. This solution was stirred at 90°C for 2 hours, followed by the addition of ethanol. The
- 30 obtained mixture was distilled under a reduced pressure to obtain 4-(2-acetoxyethoxy)-2-aoetoxymethyl-3-
methylpyridine.

20 g of sodium hydroxide, 20 ml of water and 50 ml of ethanol were added to this intermediate to
obtain a mixture. This mixture was stirred at a room temperature for 10 minutes and distilled to remove the
ethanol, followed by the addition of 50 ml of a saturated aqueous solution of common salt. The obtained

35 mixture was extracted with 2-butanone. The extract was dried over magnesium sulfate and filtered. The
filtrate was distilled under a reduced pressure to obtain 20 g of 4-(2-hydroxyethoxy)-2-hydroxymethyl-3-
. methylpyridine. '
\or 1H-NMR(CDCla) 5 ;
2.02(s,3H), 3.9~4.2(m,4H), 4.50(s,2H), 6.63(d,J =6Hz,1N), 8.15(d,J =6Hz,1H)
40 11.9 g of the 4-(2-hydroxyethoxy)-2-hydroxymethyi-3-methylpyridine prepared above was dissolved in
200 ml of dichloromethane to obtain a solution. 24 mi of thionyl chloride was dropwise added to this
solution at 0°C. The obtained mixture was stirred at a room temperature for 2 hours and distilled under a
reduced pressure to remove the dichloromethane and excess thionyl chloride. A saturated aqueous solution
of sodium hydrogencarbonate was added to the residue fo obtain a mixture. This mixture was extracted with
45 chloroform. The extract was dried over magnesium sulfate and filtered. The filirate was concentrated to
obtain 10.9 g of 2-chloromethyl-4-(2-hydroxyethoxy)-3-methylpyridine.

'H-NMR(CDCls) 5 ;

2.3(s,3H), 3.9~4.2(m,4H), 4.69(s,2H), 6.73(d,J =6Hz,1H), 8.3(d,J =6Hz,1H) .

50

56
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in 20 m of dichloromethane to obtain a solution. 760 ng of thionyl

chl oride was dropwi se added to this 55 solution at [err]. The obtained

m xture was stirred at a roon1tenﬁBﬁH¥§F@ Bdr 2 hours. After the conpl eti on
of the reaction, the reaction m xture was distilled to renove the
dichlorong%%%ﬁ % thionyl chloride. A saturated aqueous sol ution of
sodi um hydr gencar Bna e was added to the obtained residue. The obtai ned
m xture Wag isthidkfid a,q,,%memb%ﬂg Rlo@ie The obtai ned chl orof orm | ayer was
concentrategto tarim 470 g ol 27 EP 0 268 956 Bl

2- chl orgonet hyl - 4- ( 3- met hoxypr opoxy) - 3- et hyl pyri dine as a brown crystal.
[err] 5 Preparative Exanple 15 QCH.CHa2CH20CHs

[ 4-{3-(2- Met hoxyet hoxy) pr oy} - 3t et hyl pyri di ne- 2-yl | met hyl

met hanesul fonate 10 [err] 20 2. of triethylam ne and 1.27 g of

met hanesul fonyl chloride were eg)to a solution of 1.4 g of crude

2- hydr oxy- 4- { 3- ( 2- net hoxyet{ibxy) }N 3- met hyl pyri di ne i n di chl oronet hane at
[err] to obtain a mix- ture. Thislm xture was brought to a room
tenperature, followed by the addifion of a saturated aqueous sol ution of
sodi um hydr ogencar bonate. The obtained m xture was stirred for 30 m nutes
and extracted with 25 chloroforn1 The extract was dried over nmagnesi um

S%,I| f at €% and dlﬂ%bl?l ed und r reduclg agr ?é’ft‘r’ |Yne ht he gxtyqu%tglm

1.9 g of a ¢

2-¢hl or o SO y I erature. The

2- hydr Oxy?gﬁ ed ml lgl?agldu th% of%uﬁ 'znfdl hcﬁr%m %rgu ) Qﬁouﬁ{s tc’mSta::fe
c/B rof, ?r errg St% C%r% ﬁgul' (Aﬂer c%ﬂ\ dfion QP the Feaction, thb fahctib rhﬂnﬂﬁ%l waﬁralsfﬂfeb@lﬁ in
10 m o ofd b AiBrPide Pie DBtaRél B8ldUeGvab um&e} Hiida @81 lumf chrofetogrily to

obt ai ned gk %ﬁng@&(@h\bmwsto&&yﬁz%rmmﬁmnmew- r. After the conpleti on of
t he reacti ony-nNUR )seactlon m xture was neutralized with a saturated

aqueous Sthzl-lynzQésrsoahwhm@gﬂmas(hmw&en)amwa BHz,2H), 6.65(d,J =7.4Hz,1H), 8.16-
2 (d,J=7.4Hz,1H)

Preparative Example 14

2-Chloromethyl-4-(3-methoxypropoxy)-3-methylpyridine

w 30
OCH.CH2CH.0CHs
CHs
35
CiCH." N
o
40 20 ml of acstic anhydride was added to 760 mg (3. 6 mmol) of 4-(3-methoxypropoxy)-2,3-dimethyl-

pyridine N-oxide to carry out the reaction at 90°C for one hour. The reaction mixture was distilled to
remove the acetic anhydride, followed by the addition of a saturated aqueous solution of sodium
hydrogencarbonate. The obtained mixture was exiracted with chloroform. The extract was concentrated to
obtain 700 mg of 2-acetoxymethyl-4-(3-methoxypropoxy)-3-methylpyridine as a brown oil.

45 500 mg of sodium hydroxide and 15 cc of ethanol were added to the 2-acetoxymethyi-4-(3-methox-
ypropoxy)-3-methylpyridine prepared above. The obtained mixture was stirred at 50°C for one hour. After
the completion of the reaction, the reaction mixture was distilled to remove the ethanol, followed by the
addition of water. The obtained mixture was extracted with chloroform. The obtained chloroform layer was
concentrated to obtain 450 mg of 2-hydroxymethyl-4-(3-methoxypropoxy)-3-methylpyridineas a brown oil.

50 TH-NMR(CDClg) & ;
2.04(s,3H), 2.1(m,2H), 3.35(s,3H), 3.56(t, J=5.7Hz,2H), 4.12(t,J =5.7Hz,2H), 4.64(s, 2H), 6.7(d.J=7Hz,1H),
8.24(d,J=7Hz,1H)

450 mg of the 2-hydroxymethyl-4-(3-methoxypropoxy)-3-methylpyridineprepared above was dissolved
in 20 mi of dichloromethane to obtain a solution. 760 mg of thionyl chloride was dropwise added to this

55 solution at 0°C. The obtained mixture was stirred at a room temperature for 2 hours. After the completion of
the reaction, the reaction mixture was distilled to remove the dichloromethane and the thionyl chioride. A
saturated aqueous solution of sodium hydrogencarbonate was added to the obtained residue. The obtained
mixture was extracted with chloroform. The obtained chloroform layer was concentrated to obtain 470 mg of
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‘extract ed vmlt]t\ 200 M of chloroformtw ce. The extract was dried over
magnesi um sul fate and filtered. The filtrate was distilled to renove the
sol vent. The obtained residue weEP 2P 858 B1 5 vacuumto obtain 5.09 g of the
tEItheI conpound as a crude oil. [err] 55 28 EP 0 268 956 Bl Preparative
anpl e r ydi ne DCH2CH2CH2CH20CH3
[err] 5. %‘lo q‘g%‘%% @Xo?ol}(ﬁﬁéiﬁkphoxggh?oxbw% nmet hyl pyri di ne 1-oxi de
was dis '(M@ b(97( a“ése%faﬂ?cs%?Q—%Sﬂaﬂhyﬂ{é(tdesfvﬂzﬂbtm@ BHSETHd.) Dtz 1A S
solutlorb [err or one hour, cooled and distilled to renove
the sglvent. 150 m of 1N hydrochl oric acid was added to the residue. The
opt ai nedpréParstivée'ERadie1sst i rred at 100 C for one hour, cooled, neutralized
wi th sodi um hydrogencarbonate and extracted with 200 m of chlorof orm
twice. Thgs-@Mdtnojsthorspraporydd-rethepyridngagimetiml meahinesuforated filtered. The
filtrate was distilled to renove the solvent and the residue was dried in a
\Iéacuumto obt ain I5 66 g of the title conpound as a 20 crude oil. [err]
reparative Exanple 18 25 4-(4- MtHORuCIO0H ridine 1-oxide
OCH2CH2CH2CH20CH3 30 [err] (Hqf7 (0.065 nol) %[;Wﬁﬂ%% %xybut anol was
di ssolved in 60 m of ¢ nethyl xide to obtain a 40 solution. 2.6 g
(0.065 mol) of 60% sodijum hydri s added to this solution at a room
tenpeffature in a MPRyeEAFIRPSphEre. The obtained mixture was heated to
[err], stirred for one Jhour and cooled to a roomtenperature. A solution of
4.66 g (0.032 nmol) of 4 chloro-2-methylpyridine 1-oxide in 20 m of
di met hyl
v—a{

20 _

2.24 g of triethylamine and 1.27 g of methanesulfonyl chloride were added to a solution of 1.4 g of

crude 2-hydroxy-4-{3-(2-methoxyethoxy)}-3-methylpyridine in dichloromethane at -30° C to obtain a mix-

ture. This mixture was brought to a room temperature, followed by the addition of a saturated aqueous

solution of sodium hydrogencarbonate. The obtained mixture was stirred for 30 minutes and extracted with

25 chloroform. The exiract was dried over magnesium sulfate and distilled under a reduced pressure to
remove the chloroform. 1.9 g of a crude red oil was obtained.

Preparative Example 16

W so 2-Chloromethyl-4-(4-methoxybutoxy)pyridine

DCH2CH2CH2CH20CHs

” Q)

o CiCH.~ N

5.6 g of crude 2-hydroxymethyl-4-(4-methoxybutoxy)-pyridine was dissolved in 80 ml of chloroform to
obtain a solution. A solution of 3.8 g of thiony! chloride in 10 ml of chioroform was dropwise added to this
solution at 0° C. The obtained mixture was stirred at 0°C for one hour. After the completion of the reaction,

45 the reaction mixture was neutralized with a saturated aqueous solution of sodium hydrogencarbonate and
extracted with 200 ml of chloroform twice. The extract was dried over magnesium sulfate and filtered. The
filtrate was distilled to remove the solvent. The obtamed residue was dried in a vacuum to obtain 5.09 g of
the title compound as a crude oil.

1H-NMR(CDCls) & ; 1.55~2.05(m,4H), 3.35(s, 3H), 3.38~3.53(m,2H), 3.91~4.17(m, 2H), 4.61(s,2H),

s0 6.53~7.01(m,2H), 8.36(d,J =6.2Hz,1H)

55
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*sul f oxi de was dropw se added to the resulting m xture. The obtained m xture
was stirred at [err] for one hour. After the conpletion of the reaction, 5
m of water was added to the ni xt EPO B8PSR obt ai ned mixture 45 was
evaporated to dryness to renove the solvent. 150 m of water was added to
t-he resi dge af%lhee obtlal1 ed m xture was extracted with 200 m of chl oroform
four time E’?[“P was dried over magnesium sulfate and filtered. The
filtrate }2_@@ rE: ﬁ“’*‘!"“’qﬂ"‘g‘ﬂ°’&§%¥?ﬁyﬂw sol vent. The residue was purified by
silica ge hyl acetate/ nmethanol) to obtain 5.06 g
of the title conpound as an oil. [err] Preparative Exanple 19
4- Met hoxybut ano[ ERR] 55 27.04 g (0. Q‘l @F §H4UQH anedi ol was di ssol ved
in 150 nl of tetrahydrofuran to obt H") &5I'Gti'dn. % g (0.18 nol) of 60%
sodi um hydri de was added to this ion at 0 Cin a n| trogen at nosphere.
The obtai ned m xture was heated umder{jrefl ux for one hour and cooled to
[err] 24.73 g (0.15 nol) of Bﬁgo EP 0 268 956 Bl nethyl i odide was
dropwi se added to the resul!i m xt'ure. The obtained m xture was stirred
at a tenperature of [err] or below for 1.5 hours. After the conpletion of
the reaction, the reaction mxture was filtered. The fi Itrate s d| stllled
to remove t HBh{0PEhmo) 20‘!)(4rﬂ‘°“l9¥ybb\$8’fyé'? "\Rﬁﬂpﬁ'ﬂ'ﬁ%a@i"ﬂf ‘f’?f igsgleqd
obt ai ne# H?'BYF’WP@\RH%'"W&%’HEQT 'f§° “’Fﬁ s‘lS‘Pd §
m of chl BT ‘ ‘cggf '"° kit

ncarb 200

sul fate a %l '1“10 pdy uflver :t:d'
oo Wi :I r% '%?g’éﬁ’?%ﬁ’ %ﬂé E ob rnemgasn%et.u %a 10

prop ox
[err] rsré'} 50 L [ | -
chl orof or g, (%gg(l\g ng. o@ﬁ-ﬁ@:ﬁ%o?sg?(lfnoéﬁﬁ‘g?ﬁ thﬁb'bmag(ﬁ‘lgmrrlo&)(ﬁHt) W2
2- hydroxyrre -4 hoxypropoxypyn dine in 60 m of chloroformunder 25

cool i ng V\nppgaa,h@ggxam @bt ai ned m xture was stirred for one hour,
neutraljgzed with a saturated agueous

4-(4-Methoxybutoxy)-2-methylpyridine 1-oxide

_. OCH2CR2CH2CH20CH,
w 30

CHa

O 2=

35

6.77 g (0.065 mol) of 4-methoxybutanol was dissolved in 80 ml of dimethyl sulfoxide to obtain a
40 solution. 2.6 g (0.085 mol) of 60% sodium hydride was added to this solution at a room temperature ina
nitrogen atmosphere. The obtained mixture was heated to 60°C, stirred for one hour and cooled to a room
temperature. A solution of 4.66 g (0.032 mol) of 4-chloro-2-methylpyridine 1-oxide in 20 mi of dimethyl
sulfoxide was dropwise added to the resulting mixture. The obtained mixture was stirred at 40°C for one
hour. After the completion of the reaction, 5 ml of water was added to the mixture and the obtained mixture
45 was evaporated to dryness to remove the solvent. 150 ml of water was added to the residue. The obtained
mixture was extracted with 200 ml of chloroform four times. The extract was dried over magnesium sulfate
and filtered. The filtrate was distilled to remove the solvent. The residue was purified by silica gel column
chromatography (ethyl acetate/methanol) to obtain 5.06 g of the title compound as an oil.
1H-NMR(CDCla) 5; 1.54~2.07(m,4H), 2.52(s, 3H), 3.36(s,3H), 3.44(t,J=6.2Hz,2H), 4.01(t,J =6.2Hz,2H),
50 6.60~6.84(m,2H), 8.14(d,J =5.3Hz,1H)

Preparative Example 19

4-MethoxybutanolCHz OCHz CH>CH, CH2OH

§5
27.04 g (0.3 mol) of 1,4-butanediol was dissolved in 150 ml of tetrahydrofuran to obtain a solution. 72 g
(0.18 mol) of 60% sodium hydride was added to this solution at 0°C in a nitrogen atmosphere. The
obtained mixture was heated under reflux for one hour and cooled to 0°C. 21.73 g (0.15 mol) of 98%
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*sol uti on of sodi um hydrogencarbonate and extracted with chloroform The
chloroform | ayer was dried over magnesiumsul fate and filtered. The
filtrate was concentrated under EP G%E@cpbressure to obtain 3.23 g of the
title corrpound as a crude product. [err] Preparative Exanpl e 21

2= Hydr oxy, 4 o6 SRt DR PR Ybddihd Hniifo. Sihel Bhdinba ure o - RBecdat( - 02

ol ) of %V“a'ate” vﬁ iéfﬁo Fai ” i U0 e Bl i s o
acetic gy .r tr&t Q’Ih &b Qblvent! BOSMES Iwdist W&é&@eﬂtﬁfﬂieﬁééﬂﬁeaﬁd #He * C
for 0.5 jQkba A db\/lﬁ%f R¥exanttand @sttabio® Wit0300 641 BAEroforr &ur @Résai ned

m xt uge 'ﬂl@%xt&@trWa% @hé@&\ﬁldmbﬂﬂﬁgﬁfm Sulf5tS EMCihod I TRS Rittite wad @dtilléae ebnidye thbeoiadtli t i on
of 150 mMis5Qf of e RtidM6eNpERE wad dttairddl d. The obtained m xture was stirred at 100
0 C for one-kmeECDCIERq 1 Ba1.80@14H),al7 @LTH) \8L32(e, 380 8B4H378(;ndHD gencar bonat e and
extracted with chloroform The extract was dried over 50 nagnesium sulfate
and fi | trepachtiveExample 2 rate was distilled to renove the solvent. Thus, 3.64
g of whe title conpound was obtained as a crude product. [err] 55 30 EP
0 268 95HCHhtorkthyh(Samdthorypropeuyiplidii®? 4- ( 3- Met hoxypr opoxy) - 2- et hyl pyri di ne
1-oxide [err] 15 5.85 g (0.065 nol) of nethoxypropanol was dissolved in 60
hmdof ddl met hyljdsglfoxi de to obtain a solutiion. 2.6 g (0.065 nol) of sodium
ydride was added to this sol ut tenperature in a nitrogen

at nosffhere. The obt ai ned mxturammgﬂs?’;l%?ggqat m[:)err] for 0.5 hour. gA

solution of 4.66 g (0.0325 np 4- chl oro-2-nethyl pyridine 1-oxide in 20
m of dimethyl sulfoxide was ro i se added to the m xture under 20 cooling
with, ice. The m xture m¢g ﬁt at [err] for one hour. After the

Ietlon of the react E the reaction m xture was concentrated under a

reducéd pressure to obtain a solid. 200 mM of water was added

A solution of 2.60 g (0.022 mol) of thiony! chloride in 10 ml of chloroform was dropwise added to a
solution of 3.64 g (0.018 mol) of 2-hydroxymethyl-4-methoxypropoxypyndme in 60 mi of chloroform under
25 cooling with ice. The obtained mixture was stirred for one hour, neutralized with a saturated agueous
solution of sodium hydrogencarbonate and extracted with chloroform. The chloroform layer was dried over
magnesium sulfate and filtered. The filtrate was concentrated under a reduced pressure to obtain 3.23 g of

the title compound as a crude product.
'H-NMR(CDCls) 5 ; 1.80~2.20(m,2H), 3.31(s, 3H), 3.48 ((tJ=6.2Hz,2H), 4.07 (tJ=6.2 Hz2H), 4.55-

o/ 30 (s,2H), 6.52~6.96(m.2H) 8.26(d,J =5.3Hz,1H)

Preparative Example 21

2-Hydroxymethyl-4-(3-methoxypropoxy)pyridine

35

C DCH2CH.CH2OCH,
40
HOCH. N
45 4,05 g (0.02 mol) of 4-methoxypropoxy-2-methylpyridine 1-oxide was dissolved in 50 ml of acetic

anhydride to obtain a solution. This solution was stirred at 90°C for 0.5 hour and cooled, followed by the
addition of ethanol. The obtained mixture gas concentrated under a reduced pressure, followed by the
addition of 150 ml of 1N hydrochloric acid. The obtained mixture was stirred at 100 °C for one hout, cooled,
neutralized with sodium hydrogencarbonate and extracted with chloroform. The extract was dried over
50 magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. Thus, 3.64 g of the title
compound was obtained as a crude product.
'H-NMR(CDCls) & ; 1.83~2.20(m,2H), 3.30(s, 3H), 3.49((t.J=5. 3Hz,2H), 4.05(t,J =5.3Hz,2H), 4.64(s,2H),
4.70(s,1H), 6.48~6.86(m 2H), 8.21(d,J =6.2Hz,1H)
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‘to this solid. The obtained m xture was extracted wth chl oroformand the
Qbt ai ned extract was dried over magnesiumsulfate and filtered. The
filtrate was concentrated under aEPORE8SA§E Blessure and purified by silica
gel colum chromat ography (ethyl acetate/nmethanol) to obtain 4.09 g of the
t-itl e congau [err] Preparative Exanple 23 30
4- Chl or o- mﬁ%ﬁweémmpeézne l-oxide [err] 40 15.4 g (0.1 nol) of
2- et hyl - added to 78.5 g (1 nol) of acetyl
chl ori de 4-( %E eﬂ"yl%g%e was stirred under cooling with ice
for 0.5;hour. After the conpletioacg g 43 peaction, 300 m of ice-water
was added to the reaction m xture #é géd nixture was neutralized
wi t h sodi um carbonate and extrac with chloroform The extract was dried
over nmagnesiumsulfate and filtered| The filtrate was concentrated under a
reduced pressure and purifiﬁg rica gel columm chromat ography (ethyl
acet at eé n- hexane/ net hanol ) 3obt&in 4.7 g of the title conpound. [err] 50
55 31 EP 0 268 956 Bl Preparatiive Exanple 24
4- ( 3- Met hoxypr opoxy) - 2, 3, 5- trlnetﬁylpyrldlne 1-oxide 5 15
[err] 4.5 g (0.05 nol) of methoxypropanol was dissolved in 45 m of
di net hyl sulfoxide to obtain a solution. 2.0 g of 60% sodi um hydri de mas
added t™® this solutlon at a roon1te or aw?J

IS0 d

“' et} o'”BFaR'l

The obt ai necF q’ sg t

the conpl 516 °fr58 e ur% e gmu;,' f mo o
earteth ‘ﬁy?gi . a% i? :& n3 5‘ 3| |)lj T

4 chl or o- "?s )
deaphi S5 %ﬂ%[ withdic ﬁﬁ r oﬁe hélP. A ﬁﬂp%rﬁﬁlé%@ of t-lll-@?ea&iaﬁ eihdqe
m xtur e 'n{pfuﬁé]w c @dﬁ d tﬂﬁer @&H&Fprs&ﬂ‘@ kS Sbta s dild. b0 Il GiGvaleP wal 34065 S
tor ermvet(; {8 saifd, Y \btained Q\ re Wis H@ERId Wi ThigrdAl arddQhd Siitained extract was dried over
magnesium sulfate and filtered. The filtrate was concentrated under a reduced pressure and purified by
silica gel column chromatography (sthyl acetate/methanol) to obtain 4.09 g of the titie compound.
25 1H-NMR(CDCls) 5 ; 1.80~2.24(m,2H), 2.48(s, 3H), 3.31(s,3H), 3.48(t,J =6.3Hz,2H), 4.02(t,J =6.3Hz,2H),
6.50~6.78(m,2H), 8.04(d J=7.2Hz,1H)

#

. A

Preparative Example 23

o/ s0 4-Chloro-2-methylpyridine 1-oxide
C1
35
-' CHs™ N
\ov y
0
40

15.4 g (0.1 mol) of 2-methyl-4-nitropyridine 1-oxide was added to 78.5 g (1 mol) of acetyl chloride at
-10°C. The obtained mixture was stirred under cooling with ice for 0.5 hour. After the completion of the
45 reaction, 300 ml of ice-water was added to the reaction mixture. The obtained mixture was neutralized with
sodium carbonate and extracted with chloroform. The extract was dried over magnesium sulfate and filtered.
The filtrate was concentrated under a reduced pressure and purified by silica gel column chromatography
(ethyl acetate/n-hexane/methanol) to obtain 4.7 g of the title compound.
1H-NMR(CDCl3) & ; 2.48(s,3H), 6.94~7.30(m, 2H), 8.09(d,J =7.2Hz,1H)
50

55
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‘obt ai ned residue. The obtained mixture was extracted with 150 m of
Ghloroformfive tinmes. The extr 5 dried over nmagnesi um sul fate and
filtered. The filtrate was di st?ﬁ'gg%sg $Blove the solvent. The residue was
purified by silica gel colum chromatography (ethyl acetate/n-hexane) to

cbt ai n o4 itl e conpound as an oil. Preparative Exanple 25 30
2- Wdro;“:'%étaﬂ’f xﬂ“’% met hoxypr opoxy) -3, 4-di net hyl pyridine [err] 40 4.25 ¢

(0.019 rm@_),weg,t,%sé p&yﬁﬁ?ﬂ,&lﬂkﬁmﬂﬂlﬂ&?{é’)—oﬂ’d& 5-trinmethyl pyridine 1-oxide was

di ssol v —Of acetic annydride to obtain a solution. This solution
was stgirred at [err] for 30 mnutes, cooled and distilled 45 to renove the
sol vent. Thus, an oil was obtained. 50 m of 1N hydrochloric acid was added
to the oil. The obtained mixture \WCH AHJCEA s [err] for one hour, cool ed,
neutralized with sodi um hydpggencdr borgfe and extracted with 150 M of
chloroformthrice. The extract W1 ed over magnesi um sul fate and
filtered. The filtrate was di sti to renove the solvent. The obtained
residue was dried in a vacuq:g.]to Qtain 4.70 g of the title conpound as a
crude oil. 50 [err] 55 3 P 0 268 956 Bl Preparative Exanple 26

2- Chl or onet hyl - 4- (3- met hoxypr opoxyy - 3, 5-di met hyl pyridine [err] 4.70 g of
crude 2-hydroxymet hyl - 4- (3- met hoxypr opoxy) - 3, 5- di net hyl pyri di ne was

di ssofved in 50 mM of 15 chloroformto obtain a solution. A solution of 2.7
g of thionyl chloride in 10 m of chI orof orm was dropw se added to the

above sol ué %mﬁwﬁf& b ﬁol 391%11 a3 T beSi | SUitbride @Sl olitdin b S8iitbn.f OF

ane hour2 0 T:’); Gdeg to th esoﬁj G h%m tbiiSerdufiéiintd MfbgdA AthbdpRerdas
ey A6 ol b bt AP uBmERGeR DR RadIBRAAL &
and ext r &b 3%"(03059 _ oﬂi- Hiohd-D3 SHriRbIYIBYALIEE 1-0XdEIn @E il BCimMMS silfoki®OwRY er
magnesi Ug fa%&&l B rbactiéremREre al B fockn tbhperdtie. WAS ofsthifiddi rhiki@rel wa stinedatved -Che
sol vent . for bﬁho&}b,t@bl&ﬁdnd’ asilel e drpdsitol refloverthdsolvent. 200 ml of water was added to the
obtained residus. The obtained mixiure was extracted with 150 ml of chloroform five times. The exiract was
25 dried over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. The residue was
purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 4.27 g of the title compound

as an oil.
Preparative Example 25
W 50
2-Hydroxymethyl-4-(3-methoxypropoxy)-3,4-dimethylpyridine
O0CH.CH.CH20CHs
3 CHs CHs
HO <
~ - CHa~ N

4.25 g (0.019 mol) of +(3-methoxypropoxy)-2,3,5-trimethylpyridine 1-oxide was dissolved in 40 ml of
acefic anhydride to obtain a solution. This solution was stirred at 100 C for 30 minutes, cooled and distilled
45 to remove the solvent. Thus, an oil was obtained. 50 ml of 1N hydrochloric acid was added to the oil. The
obtained mixture was stirred at 100°C for one hour, cooled, neutralized with sodium hydrogencarbonate
and extracted with 150 ml of chloroform thrice. The extract was dried over magnesium sulfate and filtered.
The filtrate was distilled to remove the solvent. The obtained residue was dried in a vacuum to obtain 4.70 g
of the title compound as a crude oil.
50 1H-NMR(CDCls) & ; 1.80~2.28(m,2H), 2.08(s, 3H), 2.23(s, 3H) 3.34(s,3H), 3.58(1J= 6.2Hz,2H), 3.87-
(t.J=6.2Hz,2H), 4.57(s, 2H) 8.10(s,1H)
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‘20 vacuumto obtain 4.52 g of the title conpound as a crude oil. [err]
Rrepar ati ve Exanple 27 25 4-(2-Fl uoronet hoxy) et hoxy- 2, 3-di net hyl pyri di ne

N- oxi de OCH2CH20CH2F [err] 0. 49 gEBfo’:?G@&%hydri de was gradual |y added to
a solutlon of 1.0 g of 4-(2-hydroxyethoxy)-2,3- 40 dinethyl pyridine N oxide
i<h 40 m dIﬁEE?%' génan1de In a nitrogen atnDsphere at a room

tenperatu rgpar%&’? PRéE stopping of foamng, 1 m of bronofl uoronethane was
added to ] | & x - resulting m xture was gradually
heat ed anéggﬁ?ﬁgﬁﬂaggmﬁt[ m’dﬁggdﬁ%ﬁggwmﬁghanol was added to the resulting
m xture to consume excess sodium hydride. 5 ml_of 1N aqueous hydrochloric
acid was added to the mixture and gase@fflaliha@BbdilRws passed through the
obtained m xture to expel excessCHa br f JGlbr onet hane. Water was added to
the resulting m xture. The obtai ned xtffr e was extracted with chl oroform
and the extract was dried ov&dqma nest ulfate and distilled under a
reducedopressure to renove the sd&ieent N The resi due was chronmat ographed
over a silica gel colum and eluted with chloroformcontaining 1 to 5% of
nmet hanol to obtain 0.6 g of the title conpound. [err] 55 33 EP 0 268 956
Bl Preparative Exanple 28

4- (2- Fl uor orfOrsty 'a%ye}wzmﬂ &%z'pﬂm*mwp%') ﬁ-éf’ '9¥'1d l¥?dr 55&""°*
M xt ur €8 c eMeeiPEY taghlaip @alution Qs?'?t'ﬁQ)Pf(ﬁ?e?

N- oxi de p Qrt‘bﬁeﬁp‘%YFnsS'”'!?F 0t "°d r° °

ure was |rred at

il lzed as a eou solutlon of sodlum

%“é" | ﬁf e S
anhy.drl de agcg i eredaéT e_filtrate §s | | 1ol 5 ”:ed
vau gm tifledOm SoldiC an res' ue was

made. veRkIS AR U B by 2&@7 iy é’éh(é)éH).Sﬁy(sLHﬁ) %999%mnﬂ 391-

(t,J =6.2Hz,2H), 4.67(s, 2H) 8.18(s,1H)

Preparative Example 27
25
4-(2-Fluoromethoxy)ethoxy-2,3-dimethylpyridine N-oxide -

0CH2CH.0CH.F

O w CHs

CHs”

D e~

35

0.49 g of sodium hydride was gradually added to a solution of 1.0 g of 4~(2-hydroxyethoxy)-2,3-
40 dimethylpyridine N-oxide in 40 ml of dimethylformamide in a nitrogen atmosphere at a room temperature.
Attor the stopping of foaming, 1 ml of bromofluoromethane was added to the obtained mixture at -50°C.
The resulting mixture was gradually heated and stirred at 15 to 20°C for 3 hours. Ethanol was added to the
resulting mixture to consume excess sodium hydride. 5 ml of 1N aqueous hydrochloric acid was added to
the mixture and gaseous nitrogen was passed through the obtained mixture to expel excess
45 bromofluoromethane. Water was added to the resulting mixture. The obtained mixture was extracted with
chloroform and the exiract was dried over magnesium sulfate and distilled under a reduced pressure to
remove the solvent. The residue was chromatographed over a silica gel column and eluted with chloroform
containing 1 to 5% of methanol to obtain 0.6 g of the title compound.
TH-NMR(CDCls) 5 ; 2.24(s,3H), 2.56(s,3H), 4.24(m,5H), 5.3(d,J =55.8Hz,2H), 6.54 (d,J =6.2Hz,1H), 8.12-
so (d,J=86.2Hz1H)
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‘extrdcted with chloroform The extract was dried over magnesi um sul fate and
di-stilled under a reduced pressure to renove the solvent. The obtai ned

resi due was dissolved in 30 m JfP @2B8BRABI 5| | owed by the 20 addition of
0.38 g of sodlun1hydrOX|de The obtained m xture was stirred at a room
tenperat utes, nmade weakly basic with a saturated aqueous
solutio ﬁﬁ%ﬂ?&ﬂnd;hlorlde and extracted with chloroform The extract
was dri e@(z-?MS}om&ﬁ&%&ﬁM@h%ﬂ»fy%tﬁyl%%ﬂﬂip%dnkl ed under a reduced pressure to
renmove thesorvent. fhe resraue was chromatogr aphed over a silica ge

columg and eluted with ethyl acetate/n-hexane to obtain 1.2 g of the title

conpound as a crystal. 25 [err] anple 29 30
{4- (2- Fl uor onet hoxy) et hoxy- B-qglhylgngggFﬁéugﬁ Fx met hyl net hanesul fonate

[err] 40 160 ng of nethanesulfony ri de was dropmﬁse added to a
solution of 0.2 g of 4-(2-fluoronethoxy) -
et hoxy- 2- hydr oxynet hyl - 3- net t i e and 143 ng of triethylamne in 10

m of chl orof orm under 45 ehum di fying at [err] The obtained m xture was
gradually heated to a roomtenperature, nmade basic with a saturated aqueous
sol ution of sodi um hydrogencar bonate and extracted mnth chlorofo

ext ract vvgfé "&%ﬁ?’é&°{?ﬁf'§'l“9 PR Tf'H?W'EQ*}TW!ﬁ?@"&ﬁ'a' dl'.ﬂ ‘1@8 1 98‘%6
g e ygroxye acgti Wi 1
SOl Ve%wn@rgﬁ@%g%g%gg tp?xyl-@ q£ral'l tes an ed Un r a re u pre§sure? to rem&le e a %F r ] 55

34
[ {4- (Zanggﬂ |'I;§9( a%jgf deﬂi r? outuir:"S cgi L ﬂ#{& c onate and dazol
e S Aty ri Cf‘z%j s }?32: 0 Rlatd '3; a%s%ce% B e el eiai n 40
ﬁsfon |9m91 &r&h 931 Qlixture was stirred at a room temperature for 30

minutes, made weakly basic with a saturated aqueous solution of ammonium chloride and exiracted with
chloroform. The extract was dried over magnesium sulfate and distilled under a reduced pressure to
remove the solvent. The residue was chromatographed over a silica gel column and eluted with ethyl
' acetate/n-hexane to obtain 1.2 g of the title compound as a crystal.
26 TH-NMR(CDCls) 5 ; 2.06(s,3H), 4.17(m,4H), 4.64(s,2H), 5.35(d,J =56.3Hz,2H), 6.71 (d,J =5.7Hz,1H), 8.30-
(d,J=5.7Hz,1H)

Preparative Example 29

\/ 30 {4-(2-Fluoromsthoxy)ethoxy-3-methylpyridine-2-yl}-methyl methanesulfonate

DCH.CH20CH2F
0 CHs ’
) CH lsl 0-CH N
g.! 3 " 2
0
40

160 mg of methanesulfonyl chioride was dropwise added to a solut|on of 0.2 g of 4-(2-fluoromethoxy)-
ethoxy-2-hydroxymethyl-3-methylpyridine and 143 mg of triethylamine in 10 ml of chloroform under
45 dehumidifying at -50°C. The obtained mixture was gradually heated to a room temperature, made basic
with a saturated aqueous solution of sodium hydrogencarbonate and extracted with chloroform. The extract
was dried over magnesium sulfate and distilled to remove the solvent. 0.38 g of the title compound was
obtained as a crude oil.
H-NMR(CDCls) & ; 2.30(s,3H), 3.08(s,3H), 4.2(m,4H), 5.4(d,J=55.8Hz,2H), 538(s,2H), 6.84-
s0 (d,J=6Hz,1H), 8.36(d,J =6Hz,1H)
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*521 g of m chl oroperbenzoic acid was added to the solution in portions at
a-tenperature of [err] 20 followed by the addition of 461 ng of

triethyl anine. The obtained mi xt uE® %%6&1ed to 0 C, followed by the
addition of 20 mM of a 1 N aqueous sol ution of sodium carbonate. The
ebtainedngixtﬁqe was stirred for 30 m nutes and extracted with

di chl or onet R The extract was washed with a saturated aqueous sol ution
of common,sg G GRNA mdRiHe S Pmbthh iy Botinflasdid | | €d tO remove the
di chl oro : froma

di chl orponet hane/ ether m xture to obtain 0.78 g of the title conpound as a
25 crystal. [err] (determ ned according to FAB nasi{CZSftronetry: t he sane

applies hereinafter): 422 [err] 30 Exanp{k:@H20CH:
2- [ 4- (2- Hydr oxyet hoxy) - 3- et hyl pyCR¢li net2-yl] net hyl t
H benzi m dazol e 35

OCH2CHZ0H [err] 45 of etha s added to a m xture conpri sing
0.7 g of 2-chloronethyl - -(2$hyﬂ+bxyeth§xy)-3- met hyl pyri di ne, 0.63 g of
2-nercapto-5-nethoxy- ¥1 m fazol e and 0.16 g of sodi um hydroxide to
obtain a mxture. This m xt§hre fas stirred at [err] for one hour,
concentrated and purified by silica gel columm chromatography to obtain
1.08 g'f the title conpound. [err] 50 55 35 EP 0 268 956 Bl Exanple 3
2-[ 4- (2- Hydr oxyet hoxy) - 3- met hyl pyri di ne-2-yl ] nethyl t hi o-1 H benzi i dazol e
g:; {:1 i énghFP%@;‘ﬁeéﬁgggﬁ&?ﬁ%g o(tee \Béasrd‘?sgol\lreg ina4()S r{wlrgf hi@tﬁo%ﬁg totogtaﬁ! Qastolution.
‘\./’J 55 mg of m-chicroperbenzoic acid Was added to the solution in portions at a temperature of -30 to -40°C,
20 followed by the addition of 461 mg of tristhylamine. The obtained mixture was heated to 0°C, followed by
the addition of 20 m! of a 1N aqueous solution of sodium carbonate. The obtained mixture was stirred for 30
minutes and extracted with dichloromethane. The extract was washed with a saturated aqueous solution of
common salt, dried over magnesium sulfate and distilled to remove the dichloromethane. The obtained
residue was crystallized from a dichloromethane/ether mixture to obtain 0.78 g of the title compound as a
25 crystal. _
M+ (determined according to FAB mass spectrometry: the same applies hereinafter): 422
1H-NMR(CDClz) & ; 2.2(s,3H), 3.65~3.98(m, 2H), 4.04 ~4.28(m,2H), 4.59(s,2H), 4.78(s,2H), 6.98-
(d,J = 4.6Hz,1H), 7.05~7.8(m,9H), 8.22(d,J = 4.6Hz,1H), 13.6(bs, 1H)

- 5- et hoxy- 1

o 30 Example 2

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-ylimethylthio-5-methoxy-1H-benzimidazole

% | OCH2CHO0H
CHa
CH:U

St N \
,,o O™

H

45 60 ml of ethanol was added to a mixture comprising 0.7 g of 2-chloromethyl-4-(2-hydroxyethoxy)-3-
methylpyridine, 0.63 g of 2-mercapto-5-methoxy-1H-benzimidazole and 0.16 g of sodium hydroxide to
obtain a mixture. This mixture was stirred at 80°C for one hour, concentrated and purified by silica gel
column chromatography o obtain 1.08 g of the title compound.

TH-NMR(DMSO-ds) 5 ;
50 2.2(s,3H), 3.72(s,3H), 3.6~4.1(m,4H), 4.6(s,2H), 6.6~7.35(m,4H), 8.14(d,J=6Hz, 1H)

55

35



‘Exanpl e 4

2°[ 4- (2- Hydr oxyet hoxy) - 3- net hyl pyri di ne- Z-ﬁl ]met hyl thio-5-trifl uoronethyl -
H benzi m dazole [err] 35 The tit was prepared in a simlar
manner to that described in Exanple 2. [err] 40 Exanple 5

2-[4-(2 é’?ydg yet hoxy) - 3- met hyl pyri di ne- 2-yl ] net hyl sul fi nyl - 5- net hoxy-1

H benzi m e45[err] 55 0.9 g of
2- | 4- (2 ilefiid %n%mmriahﬁl)-@-)iﬁdméﬂyﬂﬁoﬁiﬂénhmmﬂth' o- 5- et hoxy- 1H benzi m
i dazol e U onpri sing m of nethanol and 80 m
of dighloronmethane to obtain a soluti on. 0.51 g 36 EP 0 268 956 Bl of

m chl or oper benzoi c acid was added to thi s @“%H?U'Hat [err]. The obtained

m xture was stirred at -50 to -40 Cf’@ ours, followed by the addition
of 0.38 g of triethylamne. A satur | us solution of sodium

hydr ogencar bonate was added to,the obtained {ji xture and the resulting

m Xt uree was extracted w b&ojg\r,vgg ' Xxtract was dried over nmagnesi um
sulfate and filtered. T 2di syi |l ed under a 5 reduced
pressure to obtain a cru pr guct. Thi s crude product was crystallized
from dich- |oromethane/isopropyl ether to obtain 0.58 g of the title
conpound. 'H NVR(DMSO-ds) [err]; 2.17(s,3H), 3.8(s,3H), [err] 4.73(ABq,J =
[err] ™= 8Hz, 2H), 6.8 -7. 6(m4H) 8.21 (d,J =6Hz,1 H 10 Exanple 6

I%l- Lgng?mHsd/g% ei:%%x "?3 prepare&;'ﬁ%'tm" aL‘%"e%toytlc')gﬁ ﬁ%&f%h %L%x%lﬁgygdll nasinlar
TANNET thhyls! 3@ )Qﬁfj a7 2Ry B8R4 5= é-lz,ﬂif'" "75L7 8itarh, 325 1d.0 = 6z, 1H)

Example 4

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-ylimethylthio-5-trifluoromethyl-1 H-benzimidazole

” OCHACHaOH -

CHs
CFs_ - \
- @:P—s-w; N
H :

35
The title compound was prepared in a similar manner to that described in Example 2.

- TH-NMR(DMSO-dg) & ;
&.ﬁ 2.25(s,3H), 3.6 ~4.2(m,4H), 4.75(s,2H), 6.96(d,J =6Hz,1H), 7.3 ~7.8(m,3H), 8.25 (d,J=6Hz,1H)
40 Example 5

2-[4-(2-Hydroxyethoxy)-3-methy|pyridine-2-ylimethylsulfinyl-5-methoxy-1 H-benzimidazole

OCHaCHa0H
Ha

% @: >—s cuzf]

55

09 g of 2-[4-(2-hydroxyethoxy)-3-methylpyridine-2-ylimethylthio-5-methoxy-1 H-benzimidazole was dis-
solved in a mixture comprising 5 ml of methanol and 80 ml of dichloromethane to obtain a solution. 051¢g
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*2.17(s,3H), 3.6 -4.2(m4H), 4. 74(s 2H), 6.95(d,J = 6Hz, 1 H),
£:18-7.77(m4H), 8.22 (d,J = 6 le 7 [err] 45 The title
conmpound was prepared in a siml a%@?ﬁ%ﬁ@%gﬁpt hat described in Exanple 5.
50 55 37 EP 0 268 956 Bl Exanple 8

2-[{4- ( 3.' 3?’8 Fbgﬁ)f?é‘ﬁ%d éTE‘JuQ&' EHN& mtlgreatzso\‘b}'ﬁﬁtobﬁﬁgdqh%re]was stirred at -50 to

H benzi m Z@ b\?ﬁ\eg diffon R 088 g R ePaRIRe. (A0safurdiddXdqliécs SNBH biSi N
280 ngy (1s&|u é?i arBoniXB Weiia6d b thdBimed Mmikturloeh@ ki restifitly Mltule vab8Rlagtedith
2-chlor Orratnéwfbrnﬁ-r o3 xiFRdt WX YIRddOGVEY< Magnasiuive kit [Rld FiltbredE Tr WitraldOWasaistifed. uhdeima| )
of sodigimdaidds Opresitre Bh@biGRt &1 (eI Prodiictir Fhisvasuddt plodwetl vas &stalliZed drom3 dis-ur s.
Af t er t helomaisthbrlisopiopyd bthérhieobtaromsa ot thettifiecampawtdi on m xture was distilled to
renove the eHNMRDMSOMRES pbt ai ned resi due was purified by 20 silica gel

col uMm cheoTts3H)o.8istt), 364.08inAH) 4. BHABqLF 19Hz,A» =8Hz,2H), 6.8 ~7.6(m,4H),8.21(d,J =6Hz,1H)

2-[{4- (3-net hoxypr opoxy) - 3- et hyl pyri di ne-2- yl}nmethylthio}-1

H benziwn Berwpled as a pal e yeIIow crystal [err] 2 09(t,J = 6.1 Hz, 2H),
2.26(s,3H), 3.35(s,3H), 3.56(t,J = u) 13(tJ = 6.1 Hz, 2H),
4.37(s, 2|_|2[4-@- dyoxypﬂqoxy)-&mﬁhylpypglneTZ-methylsquyl Hﬁqnz,a gg?, 7.5(br,s, 2H),
833(dJ 6.1 Hz,1 H) 25 Exanple 9

2- {4- (3- Met hoxypr opoxy) - 3- net hyl pyri di ne- 2- VA3 he€lhyBB ul fi nyl -

H benzi'™ dazole 30 [err] 40 5 g of CHs

2- [ {4- (3- et hoxypr opoxy) - 3- met hyI pyridine-E-ylfynethyl thio]-1 H

benzi m dazol e was di ssol v m xture pdsing 100 nl of
d&g) or onet hane and 25 ni gln et}y-ls-eﬁlher th obtain a solution. 2.83 g of

20 ol
B O
25 The title compound was prepared in a similar manner to that described in Example 5.

M*1 :332
TH-NMR(DMSO-d¢) & ;
2.17(s,3H), 3.6 ~4.2(m,4H), 4.74(s,2H), 6.95(d,J=6Hz,1H), 7.18~7.77(m,4H), 8.22 (d,J =6Hz,2H)
w 30 Example 7 |

2-[4-(2-Hydroxyethoxy)-3-methylpyridine-2-yllmethylsulfinyl-5-trifluoromethyl-1H-benzimidazole

. OCH.CH,OH
CHs
; : CFs ' "
~ O: S5~ 7 W
w0 Nl
. H O
45 The title compound was prepared in a similar manner to that described in Example 5.
50
56

37



*85% m chl or oper benzoic acid was added to this solution in portions at

err]. After the conpletion of the reaction, 2 g of triethylam ne was added
to the reaction mxture and the BHP 2B BY xt ure was heated to 45 -10C,

f ol | owed by the addition of 50 ml of 1 N sodium hydroxide. The obt ai ned

m xture sélrred at roomtenperature for 30 m nutes. The obtai ned
aqueous 3’9Pé was washed with 20 m of dichl oronethane tw ce and adj usted
to PH 1h 0 blhthofplbGHERUA Al fndthuisPiRBlimidcs at e. The agueous |ayer
was ext m—0of dJr chl Or Omet Na e tnrl ce. The obtained

di chl gronet hane | ayer was washed with 50 sat urated aqueous sol ution
of sodi um hydr ogencarbonate twi ce, drie BVEH Eﬁgﬂ@ pum sul fate and
distilled 50 to renove the dichl oEb e. The obtained oily product was
crystallized from dichl oronet hane/eth obtain 4.17 g of the title
conmpound as a white I\/lé) dec.). [err] 1.83-2.09(m2H),
2.13(® 3H), 3.34(s, 3@2\&— EHS 2HX, 2H), 4.05(t,J = 6.2Hz, 2H),
4.79(s,2H), 6.70- 55 , N5.7Hz, 1 H), 7.07- 7.30(m 2H),
7.30-7.60(br,s,2H), 8.27(d,}J = 5.7Hz,1 H 38 EP 0 268 956 Bl Exanple 10
Sodi um sal t of '

2-[{4-(3-net hoxypropoxy) 3 rret hyI pyri di ne 2 yI }ethyl sul finyl]-1

H ben® m dazol e err

2 [ {4-(3, nl f> 43 ,02 R Iﬂ%“ﬁ%‘“““qazole
555 m AL f?ﬁ o %g ”§§¥ ”‘é‘ &? e o

8, e re n ml e§1 ? |el:l '?esf&gé &és%ﬁfleﬂtby[ err]
?um :e;hi m " hr i W?go fedg%é[s 3eaethe er rTH?pgrl ovved by
Hb Il
20 the aéjg% vibich aaadga?uroat ed aqueous sol utlon of sodium

car bonat fosaTE@ mpéﬂ';l @Qé(s HN)thsglsmiSa SHHI=BRAZZH), 3150046 HR2RET €872, are-30
m nut es @Nd a8 {HH.A 1 281k BrKlT SbrsPHn BBB(BARGAHIMp extract was dried over
magnegd um sul fate and distil Ied to renove the dichloronethane. Thus, a
crude prpdmgbowas obtained. This crude product was dissolved in 14.6 cc of
a 0.1 N aqueous solution of sodium hydroxide to obtain a solution. This
sol ut i onz2-paE-Mithetyplobexgl)-3-oetitidyddinerd-yiimeB@lsdinylofH-kenimidezblet hri ce to renove the
water as an 25 azeotropic mxture with ethanol and dried in a vacuum

\Eyher suas added to the obtained residueghg oy ey nop,
CHs
Qlp-pon
5 N}g-cuz
G R0
40

5gof 2-[{4—(3-methoxypropoxy)-3-methylpyndme-z-yl}methylth|o]-1H benzimidazole was dissolved in a
mixture comprising 100 ml of dichloromethane and 25 ml of diethyl sther to obtain a solution. 2.83 g of
85% m-chloroperbenzoic acid was added to this solution in portions at -45° C. After the completion of the
reaction, 2 g of triethylamine was added to the reaction mixture and the obtained mixiure was heated to

45 -10°C, followed by the addition of 50 ml of 1N sodium hydroxide. The obtained mixture was stirred at room
temperature for 30 minutes. The obtained aqueous layer was washed with 20 ml of dichloromethane twice
and adjusted to pH 11 with a 2 M aqueous solution of ammonium acetate. The aqueous layer was extracted
with 50 m! of dichloromethane thrice. The obtained dichloromethane layer was washed with 50 ml of a
saturated aqueous solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and distilled

50 to remove the dichloromsthane. The obtained oily product was crystalllzed from dichloromethane/ether to
obtain 4.17 g of the title compound as a white crystal.

M.p.: 99 to 100°C (dec.).

TH-NMR(CDCl3) & ; :
1.83~2.09(m,2H), 2.13(s,3H), 3.34(s,3H), 3.52(tJ=6.2Hz,2H), 4.05(1J=6.2Hz,2H), 4.79(s,2H), 6.70-

55 (d,J=5.7Hz,1H), 7.07~ 7.30(m,2H), 7.30~7.60(br,s,2H), 8.27(d, J =5.7Hz,1H)

38



‘precipitate a white crystal. This crystal was washed with ether thrice by
decantation and dried in a vacuumto obtain 530 ng of sodiumsalt of
2-[{4-(3-net hoxypropoxy) 3- et hyl Wﬂ%ﬁar?é- ?—yl }rret hyl sul finyl]-1H

benzi m dazole. M p. [err] (dec.). 30 M+l :382 [err] 35 Exanple 11
2-[{4-(3- Eyag‘r ‘gxlxpr opoxy) - et hyl pyri di ne- 2-yl }rret hylthio]-1

H benzim e [err] 50 80 m of ethanol was added to a m xture

conpri si Ngoghumddn s 4.8 o) , AR dtAstiAdA 1 R-berZintidaBold 9. 27 nmol )
of 2-chl oromethnyt—2- | pT OPOXY ) - 0.44 g (11.1

mmol ) of sodium hydrOX|de The obt ai ned h tﬁ Eﬁ gl rred at [err] for
one hour. After the conpletion of the rea ® éoi dction mxture was

concentrated. The obtained residue GHs \fied by silica gel columm
chromat ography to obtain 1. 7 of the tiJtl efjconpound (56% . 55 [err]
:368 [err] 1.8 - 21( 7 sSH) tJ = 6Hz, 2H), 4.2(t,J =

6Hz, 2Hye 4. 7(s, 2H) , ﬂ! Bl)-EHi 3887.6(m 2H), 8.35(dJ = 6Hz,1 H) 39
EP 0 268 956 Bl Exanpl o mbsal t of

2-[{4- (3- hydr oxypr opoxy) - 3- n'e hyl eri di ne- 2-yl met hyl sul fi nyl]-1H benzi m daz
ole [err] 15 1.0 g (3.04 nmmol ) of
2-[{4- (3-hydroxypropoxy) - 3 nethylpyridine 2-yl}methylthio]-1

H benzi' dazol e vvas d| s A dichl ot
sol uti on. égf%ep én r %(?)-3- hyHJy e-née yI{hlo?ﬂQQéngiLn alble
2E3m-3|4(53t Toaas ?5%1 §§& ution |n : gfasne)g ater a SO jd I&S’r‘J of /gl A\EIOIOE thid O

feat i op w\A@ﬁe tbildWed b
H ad’t Qﬂe& &l o% t,gh il & ﬁhrgtg tﬂlbailg Q&lﬁuox‘@ﬁs G E&TBbnkte. TRE o tﬁﬁd&]muﬂﬁr@h&ﬁﬁﬁ
the addit it forasosﬁﬁlm@hrﬁdexﬁ%%ﬁ dichlokbimleMEneO frheS S&tadi Was dried over
hydr ogencq{ ﬁltn%ulfay'éﬁd distilled to remove the dichloromethane. Thus, a crude product was obtained. This

crude product was dissolved in 14.6 cc of a 0.1 N aqueous solution of sodium hydroxide to obtain a
solution. This solution was distilled together with 30 cc of ethanol thrice to remove the water as an
25 azeotropic mixture with ethanol and dried in a vacuum. Ether was added to the obtained residue to
precipitate a white crystal. This crystal was washed with ether thrice by decantation and dried in a vacuum
to obtain 530 mg of sodium salt of 2-[{4-(3-methoxypropoxy)-3-methylpyndme-z-yl}methylsu|fmy|]-1 H-
benzimidazole.
, M.p.: 140 to 141°C (dec.).
o 30 M*1 :382
TH-NMR(DMSO-ds) & ;
1.99(t,J =86.1Hz,2H), 217(s,3H), 3.25(s,3H), 3.49(tJ=6.1Hz2H),  4.09(tJ=6.1Hz,2H),  4.56-
(ABq,J = 14.1Hz,A» = 21.3Hz,2H), 6.8~6.9(m,3H), 7.4~7.5(m,2H), 8.27(d,J =5.7Hz, 1H)

mg of

35 Example 11

2-[{4~(3-Hydroxypropoxy)-3-methylpyridine-2-yl}methylthio}-1H-benzimidazole

40 OCH.CH,CH20H
CHa

) @::ys-t:ﬂ,fn]
K

50 80 ml of ethanol was added to a mixture comprising 1.39 g (8.27 mmol) of 2-mercaptobenzimidazole,
2.0 g (9.27 mmol) of 2-chloromethyl-4-(3-hydroxypropoxy)-3-methylpyridineand 0.44 g (11.1 mmol) of
sodium hydroxide. The obtained mixture was stirred at 50°C for one hour. After the completion of the
reaction, the reaction mixture was concentrated. The obtained residue was purified by silica gel column
chromatography to obtain 1.7 g of the title compound (56%).

55 M*1 :368

TH-NMR(DMSO-ds) 5 ;
1.8 ~2.1(m,2H), 2.24(s, 3H) 3.6(t.J =6Hz, 2H), 4.2(tJ =6Hz,2H), 4.7(s,2H), 7.0~7.38 (m,3H), 7.38~7.6(m,2H),
8.35(d,J =6Hz,1H)
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‘obtarned m xture was stirred at a roomtenperature for 30 m nutes and
extracted with chloroform The obt ai ned chl oroform | ayer was concentrated
to obtain a crude product. This ¥ 0868 8%€&Rlict was crystallized from

di chl oronet hane/ ether to obtain 830 ng of

21[{4-(3%Qﬁ? ﬂ%ypropoxy) 3- et hyl pyri di ne- 2-

yl }met h (S nyI] 1H benzi m dazol e. This product was dissolved in 24 m of

0.1 N AQUGEHSaPRAINAT ArrHpBY) SSroinfiBFiaibE I RGH SR IREsz6ls ST T || o

oget he azeotropic mxture with
ethangl and dried under vacuum zing with a vacuum punp. Ether was added to
the obtained residue to precipitate a QOHoCHgEH OHystal. This crystal was
separated by filtration. Thus, 8BRsny @f the title conpound was obtai ned
(77% . [err] Exanple 13 35

2-[{4- (3- Et hoxy) pro;@iﬁet hyl pyri gined2-yl }met hyl thi o] -1 H- benzi m dazol e
45

10 S-CH. N [err] A mxture
conprising 4.2 g of- Nt ho}yypr opoxy) 3- net hyl pyri di ne- 2-yl } met hyl
met hanesul fonate, 1.87 g oRa2-fgercapt obenzi m dazole and 30 m of ethanol
was stirred at a roomtenperature for one hour 50 and distilled to renove
the ethanol. The obtained residue was purified by silica gel colum

rec nanesyl {eltd @?"?iﬁsf%ﬂ;m :;@{f G 510 Rl el
xam) (fdjg%w w@i TSI R B

K ehzi

olI Qta saturated aq qutlon of sodlum hydrogencarbonate. The
2- [{4 ( rfe % tQQOr ini th" cRRfRBIMI thazol e
was di ssglyed cI'lI Ber & QJ'n r&é&%ﬁt&ﬁﬁ%mﬁ@ pa@hﬁcﬁﬂ'ﬁis Bru&Dﬂ)rbﬂlthﬁhs cHsiBifzeg Of
85% m C dﬂ{ O&eti &Mﬁh&eﬂ?&' Go VebtaidEs0d @ bhi S{{8HnytiloPropoxy)-SHnethyldyridine-2-er 2
hours, HisGiinyl}-TH-Beinkidhld@dsien Thivasodacl el dissokdte inOR4 @il e db.1IMNX aquedtis dodibrh owed

by t h@.s iotau& Thé bbtakbdEoluith vas SRfilld Rigétfor athl ethaidl Bbridvb ahe vetor 8D e arevtropic
hydr ogenggiufeomftethanol B dHali ahdee cheliniingr vitth\eaacudfh puimg.Oftioen svas/ adsied for thelobiained r oom
t enper at ygsidueft6 precipiteniDtuioriess dryatsl This trgsial wiag Sppaiaieth by filsation. [Tavse 860TH@ ofcthe ¥itlact
was compound was obtained (77%).
1H-NMR(DMSO-ds) & ;
\ 30 17 ~21(m2H), 2.16(s,3H), 3.58(tJ=6Hz, 2H), 4.12(tJ=6Hz2H), 4.55(ABqJ=13Hz, Ar=20Hz.2H),
6.7~7.0(m,3H), 7.3~7.6(m,2H), 8.27(d,J =6Hz,1H)

Example 13

35 2-[{4-(3-Ethoxy)propoxy-3-methylpyridine-2-yl}methylthio]-1 H-benzimidazole

o OCHCHsCHaOCH2CHs
CHs_ )
- v L)
©:N>}-s_-cuz ]
H ' .

A mixture comprising 4.2 g of {4~(3-ethoxypropoxy)-3-methylpyrldme—2—yl}methyl methanesulfonate,
1.87 g of 2-mercaptobenzimidazole and 30 ml of ethanol was stirred at a room temperature for one hour
s0 and distilled to remove the ethanol. The obtained residue was purified by silica gel column chromatography
to obtain 0.88 g of the title compound and 5.1 g of methanesulfonate of the title compound.
H-NMR(CDCls) & ; 1.19(tJ=7.0Hz,3H), 1.9 ~2.1(m,2H), 2.24(s,3H), 3.48(qJ=7.0 Hz ,2H), 3.58-
(tJ =6.2Hz,2H), 4.11(tJ=6.2Hz,2H), 4.38(s,2H), 6.73(d,J =5.7Hz, 1H), 6.97 ~7.20(m ,2H), 7.32~7.55(m,2H),
8.31(d,J =5.7Hz,1H)
55



’dE)j[e'pl over rragnesi_tlj_hm sulfate and filtered. The filtrate was concentrated to
obtain a residue. I's residue wa i in 16 m of 0.1 N aqueous

sodi um hydr oxi de and t he obt ai nediggqﬁgbﬁ%s distilled to rermse t he

wat er. The residue was dried under a reduced pressure and crystallized from
ether to ﬁ}@"ﬂ 40.54 g of the title conpound. 25 [err] Exanple 15 30
2-[{4-(4- oxybut oxy) - 3-met hyl pyri di ne-2-yl }met hyl thi o] -1 H- benzi m dazol e
[err] 611gsmnPdan of -4-BVeiRITpRBoGPSmERAyIEInL-yiIfRiHYRORYH A-Bsttimidabdior | de wer e

added to asofution of 0.84 g of crude

2- hydr oxy- 4- (4- met hoxybut oxy) - 3- net hyl pyr n 3 f di chl or onet hane
at -20 C under stirring 45 and dehu 'difyb&g EB Egﬁﬁpﬁ1gﬂﬁ1xture Thi s

m xture was gradual ly brought to roemte rature, followed by the addition

of a saturated aqueous sol uti of sodi im hiydr ogencar bonate. The obt ai ned
m Xt ure was stlrredfo Eﬁ pacted with chloroform The
extractiowas dried over TUkfate a&nd distilled under a reduced
pressure to renove the Thus, a red oil was obtained. 560 ng of
2- nercapto-1 H benzi mdazol e énd 30 mM of ethanol were added to this oil.

The obtained m xture was stirred at 50 a roomtenperature for 30 m nutes,
made basic vmth a 2N aqueous sol ution of sodium carbonate and extracted

with cHfor of or act ] _me{h ﬁ%‘a ﬂ% fisi r‘geﬁﬁt&égﬂéﬁgqlsgyvg%g \IN:S

under a r

6’37‘3
chr omat /095 ﬁﬁ%gﬁ rome XtE afidetd o“—ﬂﬁ bd MiAfe, followed by the
acetate n'e %ﬁgﬁi g? tsﬁ aq ug s& tloﬁlﬂf Lbitim hL&Ed’eLcaﬂﬂmate The otitaing8 Gni wil

rrpl ?o 1 (i %lylémr ta temperature for one hour and extracted with dichloromethane. The exiract was
2- [ {4- (4 Gl

(4 uﬁﬁt&rﬁ diltoldY.FThd iikBre Avay kdridHirbd Soudblainy tebidde. This residue
H-benzi m ¢asatBivedt ib 6 il of BANQqdbodh sdfium hydroxide and the obtained solution was distilled to remove
2- [ {4- (4- wRivaeK Ry re2itie wad-difed Mdeny fetiibed Pressuisl hareiybtylizbdniranh othér-th etaln Ob4la bl e
was d! Ssolnéqitle tompéthdirl  of di chl or onet hane under dehumidifying to obtain a
sol uti @g. 22Kh-NMR(DMSOW al; o1 tper7nbizad) €7 a2.i(ch,2hp 2.15(s,3H), 3.2~3.6(m,4H), 3.65(s,3H), 4.08-
(t.J =6.2Hz,2H), 4.49 (ABq,J = 11.8Hz,Av = 17.0Hz,2H), 6.65 ~ 7.0(m,3H), 7.2~7.6(m,2H), 8.2(d,J =5.6 Hz,1H)

Example 15
W 30 2-[{4-(4-Methoxybutoxy)-3-methylpyridine-2-yl}methyithio]-1 H-benzimidazole
OCH2CH2CH2CH20CHS
CHa
35
N
9 @iﬂ}— S-CHa” ¥
H .

611 mg of triethylamine and 686 mg of methanesulfonyl chloride were added to a solution of 0.84 g of
crude 2-hydroxy-4-(4-methoxybutoxy)-3-methylpyridine in 30 ml of dichloromethane at -20 °C under stirring
45 and dehumidifying to obtain a mixture. This mixture was gradually brought to room temperature, followed
by the addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was
stirred for 30 minutes and extracted with chloroform. The exiract was dried over magnesium sulfate and
distilled under a reduced pressure to remove the chloroform. Thus, a red oil was obtained. 560 mg of 2-
mercapto-1H-benzimidazole and 30 ml of ethanol were added to this oil. The obtained mixture was stirred at
50 a room temperature for 30 minutes, made basic with a 2N aqueous solution of sodium carbonate and
exiracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced
pressure to remove the chloroform. The obtained residue was chromatographed over a silica gel column
and eluted with ethyl acetate/n-hexane to obtain 0.42 g of an oil.
1H-NMR(CDCls) & ; 1.4 ~2.18(m,4H), 2.26(s,3H), 3.35(s,3H), 3.45(t,J =5.72Hz,2H), 4.06(t,J =5.72Hz,2H),
55 4.37(s,2H), 6.74 (d,J =5.71Hz,1H), 7.1~7.25(m,2H), 7.48 ~7.56(m,2H), 8.33(d,J =5.72Hz,1H)

M



‘added gn portions to this solution at [err]. The obtained m xture was
stirred for 30 mnutes, followe Ition of 160 ngy of

triethylam ne. The obtained m xt ézéﬁgsefggt ed to [err] followed by the
addition of 20 30 m of a 2N aqueous sol ution of sodium carbonate. The
obt ai ned;, s 4 € was stirred for 40 minutes and extracted with

di chl oronet’hane. The extract was washed with a saturated aqueous sol ution

of sodi %hrhrwiﬁrp&@ RigREy Butoxih-d-Rélnyibyfdin lylitfing i Hi-Béngimasagbledi st i | | ed
under a pr€sSsSure 1o renove e di chloronethane. Thus, 0.43 g of an
oily product mas obt ai ned. This product was dissolved in a m xture
conprising 11.2 m of 0.1 N aqueous sodi Q@R .dH DTHSB0 M of et hanol
and the obtained solution was 25 dC8#til | under a reduced pressure to
remove the solvent. Ethanol was added t fle obtai ned residue and the
obt ai ned m xture was &d under diced pressure to renove the

sol vert . The residue r Shiéd frdm et hanol /ether to obtain 0.37 g
of the title conpound Hystél [err] 30 The foll owi ng conmpounds
were prepared in a srnrlar nienefl to those described above. Exanple 17

2-[ (4-(2- Met hoxy) pr opoxy- 3- nethylpyrrdrne 2-yl }ymet hyl sul fonyl ] -
H-benzrnrdazole 35 45

[SGR/L][ ;:E)gbr% é h??g& ho>|<E gutg @iﬂg}gnﬁ %ﬂ& EI)’H enzi dazolzw =9 ssg:lde]:l alrs!

H benzi r’gd 9? n§ EJ 1 IS |531 at= lxture was strrred for 30 minutes, followed by the
-.} hyl gt H& &Wﬂn%oi‘%)obﬁmg@ﬁlﬂwe%% in6trdaQo 20Y¢ JoBhdtbytthe sdtdidion of
engd ng N ous solution of sodium carbonate. The obtained mixture was stirred for 40 minutes and[ €r I ]

35 é?([r&cled with dichloromethane. The extract was washed with a saturated aqueous solution of sodium

hydrogencarbonate, dried over magnesium sulfate and distilled under a reduced pressure to remove the
dichloromethane. Thus, 0.43 g of an oily product was obtained. This product was dissolved in a mixture
comprising 11.2 ml of 0.1N aqueous sodium hydroxide and 30 mi of ethanol and the obtained solution was
25 distilled under a reduced pressure to remove the solvent. Ethanol was added to the obtained residue and
the obtained mibdure was distilled under a reduced pressure to remove the solvent. The residue was
crystallized from ethanol/ether to obtain 0.37 g of the title compound as a crystal.
1H-NMR(DMSO-ds) 5 ; 1.84(m,4H), 2.16(s,3H), 3.24(s,3H), 3.38(t,J=6.2Hz,2H), 4.06(t,J=6.2Hz,2H),
4.55(ABq,J = 13.2Hz,A» =18.1 Hz,2H), 6.8 ~6.98(m,3H), 7.4 ~7.6(m,2H), 8.27(d,J =5.3Hz,1H)
\ 30 The following compounds were prepared in a similar manner to those described above.

Example 17

2-[{4-(2-Methoxy)propoxy-3-methy|pyridine-2-yl}methylsulfonyl]-1H-benzimidazole

35
_ OCH2CH2CHa20CHs
kﬁ( CH, )
0
o N N
3>—§-CH:7 N
Nl
H 0
45
TH-NMR(DMSO0-ds) & ; 2.0(t;J =7.5Hz,2H), 2.2 (s,3H), 3.28(s,3H), 3.5(t,J =7.5Hz,2H), 4.09(t,J =7.5Hz,2H),
5.06(s,2H), 6.92(d,J =5.4Hz,1H), 7.35 ~7.52(m,2H), 7.64~7.8(m,2H), 8.03(d.J= 5.4Hz,1H)
50
55

42



‘Exanpl e 20 40
9,6-Di nethyl-2-{4-(3-nethoxypropo€¥)-3-neth | pyridine-2-yl}nethylthio-1
H benzi mi dazol e [err] 0 268 956 B1 [err] 50 [err] 43 EP
0 268 956 Bl Exanple 21
5= Chl oro- 2-{ 4- (.3- met hoxypr opoxy) - 3- net hyl pyri di ne-2-yl net hyl thio-1
H-benziniE§§8P€§5 H Poxy) ey [eyr] [eyr] k"g
(d,J = 5. e
2-{4-(3- - =2-
1 H-bengim dazole 25 [err] 35 [err] 40 Exanple 23 S ﬂi salt of
5-nethoxy-2-{4-(3-nethoxypropoxy)-3-nethy|pyBCHhEEaglyﬂ thylsul finyl-1
H benzi m dazole 45 [err] 55 [err] 44 CHa

3

N
1 \T:::ﬂ::§$>—s-032’“*n
H

rifluoronethyl -

15
'H-NMR(CDCl3) 5 ;
1.92~2.18(m,2H), 2.22(s,3H), 3.31(s,3H), 3.52(t.J=6.1Hz,2H), 3.80(s,3H), 4.09(t,J =86.1Hz,2H), 4.30(s.2H),
6.64~6.81(m,2H), 6.97(d,J = 2.2Hz,1H), 7.33(d,J =8.5Hz), 8.25 (d,J =5.7Hz,1H)

£ #
~ 20 Example 19

5-Methyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthio-1H-benzimidazole

2 | OCH2CH2CH20CH,
CHs '
- N
| \T:::ﬂ:: S>—s-CH: "W
o %0 N
H
35 TH-NMR(CDCl3) 5 ;

1.94~2,19(m,2H), 2.22(s,3H), 2.42(s,3H), 3.31(s,3H), 3.52(t,J=6.1Hz,2H), 4.08(t,J=86.1Hz,2H), 4.31(s,2H),
6.67(d,J=5.7Hz, 1H), 6.80 ~7.00(m,1H), 7.15~7.40(m,2H), 8.23(d,J =5.7Hz,1H)

Example 20

5,6-Dimethyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthio-1H-benzimidazole

OCH2CHaCH20CHs
CHa
:I:::H::;&»—s-cnz i

1H-NMR(CDCls) 5 ;
56 1.95~2.17(m,2H), 2.24(s,3H), 2.34(s,6H), 3.35(s,3H), 3.55(t,J=6.2Hz,2H), 4.12(tJ=6.2Hz,2H), 4.35(s,2H),
6.74(d,J =5.7Hz), 7.29(s,2H), 8.32(d,J =5.7Hz)

50



EP 0'268 956 BL 7.34(d,J = 8.8Hz, |1 H), 8.27(d,J = 5.7Hz, 1 H) Exanple 24 5
Sodi um salt of

5- et hyl - 2- { 4- (3- met hoxypr opoxy)ER0 A8 888 BYr i di ne- 2-yI } net hyl sul finyl -

H benzi m dazole [err] [err] Exanple 25 25 Sodium salt of

5, 6- di {4 (3- met hoxypor poxy) - 3- et hyl pyri di ne- 2-yl } net hyl sul fi nyl -
H ben- mjit"ﬂ"?{deazol e 30 [err] 40 [err] 45 50 55 45 EP 0 268 956 Bl Exanpl e

26 Sodi 1H-benzimidazole
5-chl or -yT fnet hyl sul finyl -
H-bengi m dazol e 5 [err] 15 [err] 20
OCH2CH2CH20CHa
CHs
€1 N
1 '\I:::ﬂ::§$»-s-CHz !

H

18
1H-NMR(CDCls) 5 ; :
1.93~2.18(m,2H), 2.25(s,3H), 8.35(s,3H), 3.56(tJ=6.2Hz,2H), 4.13(tJ=6.2Hz2H), 4.36(s2H), 6.76-
_ [dJ=57Hz,1H),  7.10(ddJ=8.8Hz,22Hz,1H),  7.42(dJ=8.8Hz1H), 7.50(d.J=22Hz1H), 831-
e (d.J =5.7Hz,1H)
W »
Example 22

2-{4-(3-Methoxypropoxy)-3-methyIpyridine-2-y|}methylthio-5-trifluoromethyl-1 H-benzimidazole

25

OCH2CH2CH20CH,
. CHs

\E::I[: S—s-ch:” ¥
X

85

c 1H-NMR(CDCls) & ;

L 1.92~2.19(m,2H), 2.27(s,3H), 3.36(s,3H), 3.56(tJ=5.9Hz,2H), 4.15(tJ=6.1Hz,2H), 4.38(s,2H), 6.79-
(d,J=5.7Hz,1H), 7.23~7.60(m,2H), 7.71(s,1H), 8.35(d,J =5.7Hz, 1H)
Example 23

Sodium salt of 5-methoxy-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-ylymethylsulfinyl-1H-benzimidazole

® oy OCHCHaCHAOCH,
CH.0 "
- N
—S-CH.” W
50 \©:\'>—-l 2
Ne -0

65
1H-NMR(DMSO-ds) & ;
1.84~2.08(m,2H), 2.14(s3H), 3.25(s,3H), 3.49(tJ=6.2Hz2H), 3.72(s,3H), 4.09(tJ=6.2Hz2H), 4.53-
(ABg,J=12.7Hz,A» =18.0Hz, 2H), B.54(dd,J=8.8Hz,2.6Hz,1H), 6.91(dJ=5.7Hz,1H), 7.00(d.J=2.6Hz,1H),

44



‘Exanpl e 27 Sodium salt of

2-{4- (3- met hoxypr opoxy) - 3- et hyl pyri di ne-2-yl}nethyl sul finyl-5-trifl uoronet
hyl - H ben- zi m dazole 25 35 )épozsssseB%

[err] [err] Claims Clainms for the following Contracting States: AT, BE, CH,
DE, FR N 1. A pyridine derivative represented by
the genengq+gr%u H}ggnghm%erel R and R2 may be the sane or different

from eachggnjgﬁr 4and each stand for a hydrogen atom 46 EP O 268 956 B1
Exanpl e 26 Sodi um salt of

5- chl or - Badidh 2R o bV 2 RE-RRAB6KypRopBI - B byritiné! B yIEmetty) SOyl YH-Bainkifni

H benzi m dazore [err err anpl e odi um salt of

2-{4-(3-met hoxypropoxy) - 3- net hyl pyri di ne-2-yl } et hyl sul fi nyl -5-trifl uoronet
hyl -1 H ben- zimidazole 25 35 DCH2CH2CH20CHs

[err] [err] Clains Clains for the follDhéng ntracting States: AT, BE, CH,
DE, FR#0GB, IT, U LWEHN, SE 45 1. A pyritne derlvatlverepresented by

t he general formula: 50
O: >—s ~CHs

75

b\-sf 'H-NMR(DMSO-d¢) & ;
20 1.84~2.05(m,2H), 2.14(s,3H), 2.37(s,3H), 3.25(s,3H), 3.48(tJ=6.2Hz,2H), 4.09(tJ=6.2Hz,2H), 4.53-
(ABq,J =12.8Hz,A» =17.3Hz,2H), 6.71(dd,J=7.9Hz,1.5Hz,1H), 6.91(dJ=57Hz,1H), 7.26(s,1H), 7.35-
{d,J=7.9Hz,1H), 8.27(d,J =5.7Hz,1H)

Example 25

25 _
Sodium salt of 5,6-dimethyl-2-{4-(3-methoxyporpoxy)-3-methylpyridine-2-yl}methylsulfinyi-1H-ben-
zimidazole

OCH2CH2CH20CH>

. Kj]: >-s cu,:i]

40
H-NMR(DMSO-ds) 5 ; '
1.82~2.08(m,2H), 2.13(s,3H), 2.27(s,6H), 3.24(s,3H), 3.47(tJ=6.6Hz2H), 4.08(tJ=6.7Hz2H), 4.54-
(ABg,J = 13.0Hz,Av = 19.8Hz,2H), 6.90(d,J =5.7Hz,1H), 7.25(s,2H), 8.26(d,J =5.7Hz,1H)
45

50

55



55 wherein [err] may be the sanme or different fromeach other and each
stand for a hydrogen atom 46 EP 0 268 956 Bl a [err] alkyl, [err]
al koxy, hal ogenated [err] al kyl ,ER 8268 958 Rbxycar bonyl or carboxyl group or

a hal ogen atom J is aferr] alkyl, RO stands for a hydrogen atom or a
[err] al%%l %eoup, 5 n stands for an integer of 0 to 2, m

stands P Integer of 2 to 10, with the proviso that when RO is a [err]
al kyl gr o 53R6r-2f8-is. Adthdx 3 bthipyridind-Ly AR/ ai-bacitwatdel | Y
accept a vati ve accor 0 claim1l

whereign [err] is hydrogén or [érr] al kyl and R2 is hydrogen. 3. A pyridine
derivative according to claim1 or 2 wher{ilh, GHiBH£0@Hs[err] are both
hydrogen or [err] is [err] alkyl, Tfal ogenated [err]-Cs alkyl or 5-C,

al koxy and R2 is hydrogen, J is nethyl is 3to 10, and RO is C,-Cs
al kyl. 16 4. A pyridi grivative acc i to claim3, wherein R and R2
are beth hydrogen, J i hYMJLSH anfl RO is nethyl. 5. A pyridine
derivative according t WNR'L rppresented by the formula 20 [err] 26 30
R2 in which [err], which may }pe tthe sanme or different fromeach other are
hydrogen, [err] alkyl, C - 36 [err] al koxy, halogented [err] alkyl,
[err] al koxycarbonyl or carboxyl group or a halogen atom n stands for
an inteeger of 0 to 2, J Is a [err] al kyl group, m is an integer of

3 to 10, aPI-HNMR(DMSO-ds)B;

_ 1.80~2.06(m,2H), 2.13(s,3H), 3.25(s,3H), 3.48(t.J= 6.2Hz,.2H), 4,09(t,J =6.2Hz,2H), 4.54-
Lf’ (ABq,J = 12.9Hz,A» = 15.3Hz,2H), 6.65 ~6.92(m,2H), 7.25~7.50(m,2H), 8.27(d.J =5.3Hz)
Example 27

Sodium salt of 2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylsulfinyl-5-trifiuoromethyi-1 H-ben-
zimidazole

25

OCH.CH2CH20CHa
CH ' '

3
CFs ' -
- - e
g™
Na O

35
. 1H-NMR(DMSO-ds) & ;
N 181~208(m,2H),  2.14(s3H), 3.25(s3H), 3.48(tJ=6.2Hz2H),  4.09(tJ=6.1Hz2H),  4.56-
(ABqJ=13.2Hz,Ar=13.5Hz2H), 6.92(d,J=5.3Hz,1H), 7.01~7.22(m,1H), 7.45~7.82m,2H), 8.21-
w0 (d,J=5.3Hz,1H)

Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, T, LI, LU, NL, SE

45 1. A pyridine derivative represented by the general formula:

Pj\ | @H'z.‘)m oRT
« R W

wherein R' and R? may be the same or different from each other and each stand for a hydrogen atom,

46



RO i's a C -Cs alkyl group; or a pharmaceutically acceptable

thereof. 40 6. The pyridine derivative according to cl al (l“l“ﬁmu“ﬂlu“l“l

wherein [err], which may be the saEr0@68 ds6 Berent frome

hydrogen, [err] alkyl, Cl - C6 al koxy, hal ogenated [err] al kyI [err]

al koxycar bonyl or car boxyl group or a hal ogen atom m I's an integer of

3, and 55Example 26 R9 is [err] alkyl, or a pharmaceutically acceptable salt

t hereof. 47 C L M ST7. Thep r|d|ne derlvatlve accord|n Lo claim

1 repr esefedn s ' {3 23084 : othylsyifing-1H-bepzimidazols

of thegyrldl ne derlvatlve accordr ng to cl ai ml represented by the formul a

[err] 9. The pyridine derivative accordi represented by the
Fa R

formula [err] 10. A pharnmaceuti cal l ye[g_ccept fhe pyri di ne
derivative accordi ngcﬁo claim1 repr the fornmula 40 [err] 50 55

48 N

oo \©: S—8-CH.”
-
N2 O

15

1H-NMR(DMSO-ds) 5 ;
: ) 1.80~2.06(m,2H), 2.13(s,3H), 3.25(s,3H), 3.48(t,J=6.2Hz,2H),  4.09(tJ =6.2Hz,2H), 4.54-
’ P - (ABq,J =12.9Hz,A» =15.3Hz,2H), 6.65 ~6.92(m,2H), 7.25~7.50(m,2H), 8.27(d,J = 5.3Hz)

20
Example 27

Sodium salt of 2-{4w(3-methoxypropoxy)-s-rnethylpyridine-2-yl}methylsulﬁnyl-s-triﬂuoromethyl-1 H-ben-
2imidazole

25

QCH.CH2CH20CH
CHs

Jw f]]
\©i >— S-Cha
35
£ 1H-NMR(DMSO-dk) 5 ;
i 1.81~2.06(m,2H), 2.14(s,3H), 3.25(s,3H), "  3.48(t,J=6.2Hz,2H), 4.09(t,J =6.1Hz,2H), 4.56-
(ABq,J=13.2Hz,A»=13.5Hz,2H), 6.92(d,J =5.3Hz,1H), 7.01~7.22(m,1H), 7.45~7.82(m,2H), 8.21-
© (dJ=5.3Hz1H)

Claims .
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

45 1. A pyridine derivative represented by the general formula:

s i - O T
RM\N>—“S[-—OH.2-_—]\W {
55 . H o

wherein R' and R2 may be the same or different from each other and each stand for a hydrogen atom,
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EP 0 268 956 Bl 11. A pyridine derivative of the struct roul a [
15 or a pharmaceutically acceptable salt thereof. jﬂwm I '
conmposi tion which conprises a pharFa@3f®H8&RI |y ef f ectl

pyri di ne derivative according to any of clainms 1 to 11 or a

D ol 091 §2) B EPL By SAeberb 8B E7 2! 4R 2o icanBHEE Fl}%g?g‘tog by

acceptabl e cqj I on acco

whi ch conprlse ,i , gr ans of the pyridine derivative or

phar macol ogi cagsl y sqg;,g@ﬁ%@% RogérPatdm grt;etgﬁgfa,kp,egqouymt dose. 25 14. The use of
a pyridigne derj vatdangs ReaOmblenst oit92any of clains 1 to 11 for the

manuf act ure ofpma NRGIERNEN e epsfzttaeotreat ment or prevention of peptic

ul cers. 15. APhepacfo tAF whsnORIRId1C:-Cs EIRYITARUACN GlanddRr GE M@ offDHMe| and 2 30
40 wher ei n [ piafrhaceuiichlly actbmtalitedait e@ofas in claim 1, or a pharmaceutically
acceptabl e salt thereof conprising the steps of reacting the conpound of

f or mul arel 2. 48 pyrisine |denvhiiye ecaardiRg teataim Rvhersie Rtlis hivdiegen arsCrallz ekl and Rhis thirdzogen.
conmpound of the formula Il 55 49 | 1 EP 0O 268 956B1

* [err] wier Aipwidine detivativg apesrding teelaimdledri2rydwreind isprey B' aid dR? srerbolh higdregen or B' is
hal ogen at onP§r- Cryalisyh| Srhgle nateq Cyfoly! orfic-Ce alkaryceng 5t Isdimdipgey. Lis metbriapdig is hie
product i nt otodl0s#AR® isiG- Akfr ocess according to claim 15 wherein Y

represelfts chlorine, bromi ne or iodine. rocess according to claiml15
wherein Y 1. egirpwtdgrl\?nveaqc%ql%tp]caﬂy? Wen@erab:P R? are both hydrogen, J i§ methyl, m is 3
\js/ 5. A pyridine derivative according to claim 1 represented by the formula
20
0—(CH, )— OR?
s

2 o),,L .
>\ — cH, ~ I
o 30

in which R! and R2, which may be the same or different from each other are hydrogen, C1-Cs alkyl, C1-
35 Cs alkoxy, halogented C1-Cs alkyl, C1-Cs alkoxycarbonyl or carboxyl group or a halogen atom;
n stands for an integer of 0 to 2,
. J is a C1-Cs alkyl group,
(2 m is an integer of 3 to 10, and
R? is a C1-Cs alkyl group; or a pharmaceutically acceptable salt thereof.

6. The pyridine derivative according to claim 1

Kl 0 cpy S{eHz)on~0R
45 A —
8= ey

R

50
wherein R' and R2, which may be the same or different from each other, are hydrogen, Cy-Cs alkyl, C1-
Cs alkoxy, halogenated Ci-Cs alkyl, C1-Cs alkoxycarbony! or carboxyl group or a halogen atom;

m is an integer of 3, and
55 R? is Gy1-Cs alkyl, or a pharmaceutically acceptable salt thereof.
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15 18. A process according to claim 17 wherein the aIkyIsquononxy roup
i.s a nethyl sul fonyl oxy group or an ethyl sul fonyl oxy group. :
according to claim15 wherein thﬁpgt?pﬁé"liﬁ/?bxy group is an mummmmmm
sul fonyl oxy group. 20 20. A process according to claim 19 wherei fi t he °
aromatic, syl f onyl o 0, roup or a tosyl oxy
group. 21 Lllhe r"é(g"(':ee&s(e\évagcec%'or&"?‘?tgf'gﬁgzrg&g%%é al mwgo wherein the reaction
is carried out in the presence an 2 ag-d enger. ,22. A process
for producing a conps dgj forglal i[Hé R & & 3, mand [err]
are dgfined as in -@ g)ha-r at| Jl acceptabl e salt thereof,
conprising the step T@h ting the conpoun f formula 1' as defined in
claim15 with an apprOX|n44er equi nol ar anmount of an oxi di zi ng agent and
optionally converting the product into a salt. 23. A process according to
claim 22 wherein the oxidizing agent is selected from hydrogen peroxi de, 45
peracetic acid, mchloroperbenzoic acid, sodiumhypochlorite or sodium
hypobr oné-t & pharhacettiqatiyoaseeptablechelt i thel priding derivativerBesaiding & Ciaifiyapresented by the

[err] wher&mulderr] and mare as defined in claiml, or a pharmaceutically
acceptabl e salt thereof, 50 EP 0268 956Bl1 conprising the step of

reacting the conpound of formula [err] as@( ﬂ claim15 wth at | east
two md ar equi val ent anmpbunts of an o>g izip 253@ HZ optlonally

converting the product |nto a salt ocess according to claim?24
wherein the oxidizing age cted hydr ogen peroxi de, 5

peragetic acid, n}chlorop nzo "2 dlun1hypochlor|te or sodlum
Mperi,odate. 26. A process ‘or rodu0| g the conpound of fornula I"' 10

R4 [erzr]

25 9. The pyridine derivative according to claim 1 represented by the formula

VT C: ys-ckz’\ij

35

\f 10. A pharmaceutically acceptable salt of the pyridine derivative according to claim 1 represented by the
formula
40

chy CH2CH2CH CH,0CH,

. (@,\/:yf_c"{f"] |
No. 0

50

65



wherein [err] and mare as defined in claim1, or a phar |
acceptabl e salt thereof, conprisi ng the step of reacti n:glalli gl“lﬂ .mmm“%t
with the conpound of fornula I" 28 [Oe?qa]ssg 1 wher el [cerc] ands m#are
as defined above, and optionally converting the product/ into a salt. 27. A
process f Ci . HIRG e general forrmula I' 35 [err] 45
wher ei n [gﬁfﬁhgggaﬁﬂgwﬁgﬁ as #ﬂﬂgﬁg?%?l, or a pharmaceutically acc£ptab|e
salt thereof conprising the steps of reacting a conpound of the fornula IV
51 EP 0 268 956 Bl wherein [err], J and mare defined as ajppe+
represents a hal ogep atomp wth nmpoun oy _[ RO is
defined as apqve, ahd opt onallyﬂé ;%@fh%%l'oﬁcté%l% a salf. 2& A
process acge el ai'hm 27 er it/ i N
S-séhﬂz The use of a pyridine derivative
he manufacture of a medi canent for

presence o

accordi ng _

the inhebitiod g5stric acid secr€tion. 10 Clainms for the follow ng
Contracting States:!NES,- GR 1. A process for producing a conpound of the
general formula I’ [err] 14 wherein [err] may be the same or different from
each other and eacH{stand for a hydrogen atom 25 a [err]alkyl, [err]

al koxy, hal ogenated C1-Cs al kyl, [err] al koxycarbonyl or carboxyl group or

2 hal og8n At O, et bl St v, 51 2N0S fOr @ hydrogen atom or 2

12. A pharmaceutical composition which comprises a pharmacologically effective amount of a pyridine
K/*/ derivative according to any of claims 1 to 11 or a pharmacologically acceptable salt thereof and a
20 pharmacologically acceptable carrier.

13. A pharmaceutical composition according to claim 12 which comprises 0,1 to 100 grams of the pyridine
derivative or a pharmacologically acceptable salt thereof per unit dose.

25 14. The use of a pyridine derivative according to any of claims 1 to 11 for the manufacture of a
medicament for the treatment or prevention of peptic ulcers.

15. A process for producing a compound of the general formula I’
o 30
- (CHyn~

'L '
. | @::ys‘fﬂz —%—§ (1)
R* ! ' '
H |

wherein R', R2, m, R® and J are defined as in claim 1, or a pharmaceutically acceptable sait thereof
comprising the steps of reacting the compound of formula Il

R1

@::‘?\.—SH (1)
U] |
R N

wherein R! and R? are defined as above with the compound of the formula il

45

50
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'm  ‘stands for an integer of 2 to 10, 30 W th provis H

s a [err] al kyl group, mstands_for an_integer of 3 tozlﬂll‘mim mﬂqﬂmﬁﬂm
pharmaceutical |y acceptabl e sal t ER A 2P8 8¢6 npri sing the :st épscof" reacting .
the conmpound of formula 11 [err] wherein RL and R2 are defined as above

Wi th the conpound of the fornmula Il 45 [err] wherein J, mand [err] are
defined as above and Y represents a_halo atom or a sul fonyl oxy group,
and optionally converting t prQJ'd(uE:Hz)m't a salt. 65 2. A process
according to claim11 wherein epresents chlorine, bromne or iodine. 3. A
procegs according to ci-aﬁﬂz whrein Y represents an al KE'yul f onyl oxy
group. 52 EP 0 268 956 Bl jf= A process according to claim3 wherein the
al kyl sul fonyl oxy group is a nethylsul fonyl oxy group or an ethyl sul fonyl oxy
group. 5. A process according to claim1l wherein the sulfonyloxy group is
an ar omat i ehaelh .omphdRY agrdefined a$ alve AndoY capresentszrsainger afem o2 guifanviexy IR ei n
t he arconat iand eptidniyrophvesting the oreguct igtoa sBibnzenesul f onyl oxy group or a tosyl oxy
group. 7. A process according to any of clainms 1-6 wherein the reaction is
carri ed tui progessigecopsingdesleie 1gf”h‘ii?i" ¥ ¢pepsants chlorine bramipg,grdedineg A process for
produci ng a conpound of formula |" [err%ﬁﬁ% wherein [err], J, mand
[err] arH- Adrocpssgocuding fo elpimj1fwhereig, ¥ rep ?'r‘rﬂ‘é'ﬁ‘t"?'ﬁ’i’f"f Yo% cept abl e sal t

there® , caonprising the step f reacti t he caonpound.. of kU ' .as
defined 18 ki ingfo 5'ﬁ'ma1§ﬁ$'85?'i"?h°r?i{?'§%"yé°éwr Ui 2 Mot 'g')y(')°f(y éﬁu%%aﬁi zi ng
agent and SBYPNRNOY9®®hverting the product into a salt. 9. A process

3;_?-%{( Sohg'ﬂi tA%ro%Lé’%ia&ogdir}mg Ei8inMs WhSreif o Lidhyity REN ah Srom&tic SGfoRfloxy GRtE. hydr ogen
20. A process according to claim 19 wherein the aromatic'sulfonyloxy group is a benzenesulfonyloxy group
or a tosyloxy group.

21. A process according to any of claims 15-20 wherein the reaction is carried out in the presence of an
25 acid scavenger.

22, A process for producing a compound of formula 1"

~o R* 0 L 0-(CHy) pmoR?
| Nt
@E 5 —Ck —@ (1%
2

/ N |

% R% [

. H
40 whersin R', R2, J, m and R® are defined as in claim 1, or a pharmaceutically acceptable salt thereof,

comprising the steps of reacting the compound of formula I' as defined in claim 15 with an
approximately equimolar amount of an oxidizing agent and optionally converting the product into a salt.

23. A process according to claim 22 wherein the oxidizing agent is selected from hydrogen peroxide,
45 peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium hypobromite.

24. A process for producing a compound of formula I'"

w 3 L _D-(Cliz) g 0R?

o
> :
@i yﬁ‘*Cﬂz —JHS (™)
SO -

wherein R!, R?, J, R® and m are as defined in claim 1, or a pharmacsutically acceptable salt
thereof,

55
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30 ° peracetic acid, mchloroperbenzoic acid, sodium hy

sodi um hypobromite. 10. A process for éoroduci ng a corrpounﬂmmmmm"ﬂu”,",
40 Epozsﬂ"’@ﬁ] wherein [err], 9, Yerr] san m
are as defined in claim1, or a pharmaceutically acceptabl e salt t her eof

conpri sing the ,EL lqheo;te,r Sﬁ-gﬁc“bgthé eyetyealelPlera aff" o5 el h diaim A8 with Tat BEH thd)

claiml wt hn 418 'aflbxidlzhg agent, GRAbPf Wﬁon@ﬁﬂb‘%%m@fxct b &l di zi ng
agent, and optlonal y convertl ng the product into a salt. 11. A process

accor di ng 25,0 ploddssadbdraMaero Balin I vnérsih dheZ buitiking OR8N id SelézRl GRMERYdiogENTPNGHB.0gEN
per oxi dg, ped’e?h@&klaéidaﬁ- ropdtb6rzbio &) S6dNANEYPbchioA® ioflsoditi ti-petivdiyepochl orite or
sodi um m peri odate. 50 55 53 EP 0 268 956 Bl 12. A process for producing
t he conpoweda procesotonprbducihg the betiipolindld®fomdngzr @i n [err] , J. RO and mare as
defined in claiml1, or a pharmaceutically acceptable salt thereof,

conpri si ng t he step of ,.reacting an oxidizing agent with the corrpound of

formulaoel" 15 [err] whtrei n [err] g J, d S ghed above, and
optionally converting thePprodfict ifnto a Z?n 0- a@ém‘%ﬁ process for

producing a conpound of O gen IS [err] wherela e,c;’rr] J, mand
<2 aljphar fface ally accept & EMal 1 thereof

RO are defined as in cl 2N
40 corrpr|S| ng t heR%t eps oereagtl ng a c r'rpound-of the formula IV 45 14

wherein R!, R?, , J, R? and m are as defined in claim 1, or a pharmaceutically acceptable salt

\./"/ thereof, comprising the step of reacting an oxidizing agent with the compound of formula I"
20
- (CHy ORI
E @:%S-Cﬂz—z § (1%
U/ 30 wherein R', R, , J, R® and m are as defined above, and optionally converting the product into a
salt.
27. A process for producing a compound of the general formula I'
35 .
, - —mp 3
- @[&—s—cnz-é (1)
R |
H

wherein R1, R?, J, m and R® are defined as in claim 1, or a pharmaceutically aoceptable sait thereof
comprising the steps of reacting a compound of the formula IV

50

0-(CHp)\n-Hat

@: $—s —CH, _'}__§ (IV)

&5
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50 wherein [err], J and mare defined as above and Hal re N
atom wth a conpound of fornul aﬁﬁaﬁ%&ﬂ rein RO is def Tﬂﬂlﬂgﬂﬁmﬂuﬂmﬁd
optionally converting the produc lt. 55 14. A iprocess accord ng

to claim 13 wherein the reaction is carried out in the presence of an acid

scavenger . yidein t, RE J4nd ire’Rfindd as Love and T Rpfdsdnfda HaloGdidr) Yitia compound of

phar maceut fyfilia Wﬁpﬂ%‘r&d s GENAY dsbdVe, 4n@ GktioRtiny Eondortiig e PRociié: Hd £tk ¥
effective anount of a pyridine derivative preparable according to any of
the proogsagsoss 8Rbkbingd chinCbAWRGeid 1. redotionl &, calidd oliBinathél pfeBendé ofian acid

phar mgcol ogdaGenbdry acceptable salt thereof and a pharmacol ogically
acceptable carrier. 5 16. A nethod for preparing a pharnaceuti cal

conposi t2gpMheaaseosfda Ipyridine deriedtiva ddsordingyio iasy 10f) cleilme 1U &e 1O ffor Ghel maaufdc@f® of af t he
pyri di ne dewedigarientfer tizr intdbitiph af gretdobaistgecraiony accept abl e salt thereof per unit
dose. 17. Use of a pyridine derivative preparable according to any of the
procemse@almfﬁéhﬂi’@qwlmcemﬁcﬂm§*at9,s=5§'<§’0 10, 12, 13 and 18 for the
manuf acture of a nedicanent for the treatment or prevention of peptic

ul cers. h8A pmcpssd @oduginga compqyagd ofihp qenesdl Ik deri vative of the structural
formula [err] 20 25 or a pharmaceutically acceptable salt thereof,

conpri sing reacting conpound of the fornula 35

14 wi t*h an appr oxi ke el y equi nol ar amounty of arm&xi d_i_a' B8g agent and
optionally convertingyghs_prfpduct into asalF. ﬁ&' he use of a pyridine
derivative according y Mau.g{i 1 for the manufacture of a
rT‘ff{_i_,czirTiant for the inp ' of gastéic secretion. 4§?)

20 R? !

wherein R! and R2 may be the same or different from each other and each stand for a hydrogen atom,
25 a C1-Cs alkyl, C1-Cs alkoxy, halogenated Ci-Cs alkyl, C1-Cs alkoxycarbonyl or carboxyl group or a
halogen atom
J is a C1-Cs alkyl,
R®  stands for a hydrogen atom or a C1-Cs alkyl group,
m stands for an integer of 2 to 10, :
o 30 with proviso that when R® is a C1-Cg; alkyl group, m stands for an integer of 3 to 10, or a
pharmaceutically acceptable salt thereof comprising
the steps of reacting the compound of formuia Il

86 RJ

| !
“ ]:Z:H::QF*‘S” (1)
k% |

i

wherein R! and R? are defined as above with the compound of the formula Il

I 0 (T 0%
-t~ - (1)

50

wherein J, m and R® are defined as above and Y represents a halogen atom or a sulfonyloxy group,
and optionally converting the product into a sait.

55
2. A process according to claim 1 wherein Y represents chlorine, bromine or iodine.

8. A process according to claim 1 wherein Y represents an alkyisulfonyloxy group.
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Pyri di nderivat, wel ches durch d| eEﬁlqg‘f@rﬁ?ﬁﬁé For rrel
1=~ 10 Zasls o

N-~~~ H - darg réce{%' Lorlung cvme'whgﬁkm %dalkﬁ%u.eam 9%9@@ &nusgfyemﬁw?dxgg#ohm el n

konnen und j ggeid s (;kp ssersto atom el ne
- CGs- Al koxy-, oge erte Cl -Cs-A kyl-, C, -Cs-Al koxycar bonyI oder

Carbox- 28 a procbbSUcHRaify B <6 ChtdreithO Gedht RdMatic) suldrifioky groups - Al Ky
ist; RGelin V&sserst of 'Flgat om oder si né; C&'@M@saﬁl kylagjr%uppse |n§t°@gn uglsne g)a/mze
Zahi von 6. [ Srocksd &deordifg fbldbﬁn g ahéren 8 Rlomdtysullonhlosyy ghélipiisé benaetieuiforgiery group
Vor ausset zung a tdpeg.graépNn R9 ei ne Cl- C6- Al kyl gruppe ist, msine ganze Zahl
von 3 bis 10 bedeutet, und ein pharmazeutisch geelgnetes Sal z davon. 25 2.
Pyri di nderi vaprosvesiccoisgioaoyof klaimsoisdwheRin tié mectios is ghrfiedoalibin t@lpresence Af fnAcidi st |
und R2 \assexcawagef. i st. & Pyridinderivat nach Anspruch 1 oder 2, wobei n 1
ist, RL und R2 bei de Wasserstoff bedeuten, oder RI 5-(Cl -Cs)-Al kyI
5- hal ogenBerA pracegor pratiyyingyp pompowdof fomulady - C6) - Al koxy ist und R2
Wasserstoff ist, J Methyl ist und m3 bis 10 ist, und RO Cl-Cs-Al kyl ist.
g0d4. g%rigli ndeLi ?/at nach Anspruch 3, wobei R und R2 bei de Wasserstof f
edeut €h, Met [ ,m3|studR9l\/EhI

y %4 ?’E j yu iﬁ“zj Pyrbdl nderivat nach

Anspruch 1, wel ches dleNFor
Ny t, It }—s ~CH ﬂ "
al / * A (1%

20 Rt . ,
H

50 55 55 EP 0 268 956 Bl Patent ansprUche Pat ent anspr
Vertragsst aaten: AT, BE, CH, DE, FER IT, Li, LU, NHH'E W‘"Mﬂf
[

26 wherein R!, R2, J, m and R? are defined as in claim 1, or a pharmaceutically acceptable salt thereof,
comprising the steps of reacting the compound of formula I' as defined in claim 1 with an approxi-
mately equimolar amount of an oxidizing agent and optionally converting the product into a salt.

9. A process according to claim 8 wherein the oxidizing agent is selected from hydrogen peroxide,
o 30 peracetic acid, m-chioroperbenzoic acid, sodium hypochilorite or sodium hypobromite.

10. A process for producing a compound of formula I'*

% R4 0 J 0-(CHy)yOR?

O @:&-s cHz-—@ (™)

o Y

40
wherein R, R2, J, R® and m are as defined in claim 1, or a pharmaceutically acceptable sait
thereof,
comprising the step of reacting the compound of formula I as defined in claim 1 with at least two molar
45 equivalent amounts of an oxidizing agent, and optionally converting the product into a salt.

11. A process according to claim 10 wherein the oxidizing agent is selected from hydrogen peroxide,
peracetic. acid, m-chloroperbenzoic acid, sodium hypoghlorit_e or sodium m-periodate.

50
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O(:CHZ)m OR9 ),:N~  ()n 40
SR 0% 0 g BN

Cl- C6- Al koxy, hal ogeni ertes Cl-Cs-Al kyl, Gi-CE-Al koxycarbonyl oder Carbox-
yl gr uppe,,oder_ ei t « Sine ganze Zahl von 0 bis 2 ist;

J sine %2'- g%m%s%:a%lrjﬁcg’gg%ggmﬁg?gérﬁmﬂ sine ganze Zahl von 3 bis 10 ist;
und RO sine O-C6 -Al kylgruppe ist; oder sin pharnazeutisch geei gnetes sal z
davon. 55 56 * C pa M S* 8 Pyri di nderlvat nach Anspruch 1 0
~~O(CiRt nf- OR9 6 Nt 0-(CHy) 3 sC FT~~~-CH2
NN~~~~R2 |2 16 gd welchegelch oder

unt er schi edl i ch vonei nag nn Ez stoff, Cl-Cq-TAlyl,

CG CG Al koxy, hal ogemig€rtes Ot Cs-AN kyl , C Al koxycar bonyl oder

Car boxyl gruppe oder ein Hal oglahato bedeuten; mdie ganze Zahl 3 ist; und
RO C #Crs- Al kyl ist; oder ein pharmazeutisch geeignetes Sal z davon 20 7.

Pyridi nderivat nach Anspruch 1, welches durch die Fornel -(CH2)3- 90
| ~~~~ 26 wherein R, R?, , J, R® and m are as defined in clajgy 1, or apharmagqulically acepptablg sfql
thereof,

comprising the step of reacting an oxidizing agent with the compound of formula I"
15

0-(CHp )~ 0}89
Lf‘"j @: }—I—-Cﬂz —?§ (1"

20

wherein R!, R?, , J, R® and m are as defined above, and optionally converting the product into a
25 salt.

13. A process for producing a compound of the general formula I

" 30 1 J 0- (Cﬂz ) imOR

b 1
. '
@:?—Sfcﬂz% (1)
RY |

wherein R!, R?, J, m and R® are defined as in claim 1, or a pharmaceutically acceptable salt thereof
40 comprising the steps of reacting a compound of the formula IV

35

= (CHz) - Hat

“ @: S—s—tH, —-?—§ ()

50

wherein R', R2, J and m are defined as above and Hal represents a halogen atom, with a compound of
formula R?OH, whersin R® is defined as above, and optionally converting the product into a salt.
§5 . -
14. A process according to claim 13 wherein the reaction is carried out in the presence of an acid

scavenger.
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R b uch 1. wal chon dur ot oo odoe) 902 sai&zo%ﬁmm I||F|||lﬂ’f||| 5
o OH ~J11~3>.-S-Cl-2 IN Na 50 E"‘Qj%ﬁa&e'@ It ist. 55°57° “EP 0°288 956

R [Ir¢ L M S109.

Pyrl di ndegg Valnehad Ror Wsgfidgch lgnarm l.utﬁ:glec% bitioh Bnprisfng " dmbiniAg e HadnbdiitkllyCH3

50

55

ive ep le according to any of the rocesses s definsa-in— H

effectlv? unt of a pyridi
t 5 - dar 18 15h2, 1 Qnd 18Rk Bﬁa?rﬁééﬁlbéi&hy &A8sBRebIERersH éjﬂﬁrmacologlcally
Pyri di nderi v tag,agg}nﬁnspr h 1, welches durch die Fornel
OCH2 CH2£CH2 CH20 _ SCN S-CH2 ND N2 30
dargestel hé. A ﬁ\bthodlf&n préDafi rigfh pra@iacastidal chdriposRion Whdotding @s claiin 15| comprising the use oft6,140
N H to 100 g of the pyridine derivative or a pharmacologically acceptable salt thereof per unit dose.
17. Use of a pyridine derivative preparable according to any of the processes as defined in claims 1-6, 8,
10 10, 12, 13 and 18 for the manufacture of a medicament for the treatment or prevention of peptic ulcers.
18. A process for preparing a pyridine derivative of the structural formula
15
0 Hs O(CHL)Z "'O"CHL"
|
25 H
or a pharmaceutically acceptable salt thereof, comprising reacting a compound of the formula
. = He 0-(cny) -o-cil £
' @: »—5 ~Chy
85 H
St with an approximately equimolar amount of an oxidizing agent and optionally converting the product
into a salt.
40
19. The use of a pyridine derivative according to any of claims 1 to 11 for the manufacture of a
medicament for the inhibition of gastric acid secretion.
45
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‘oder "ei n pharmazeuti sch geei gnetes Sal z davon. 45 12. P i
Zusammenset zung, unfassend eine é)har makol ogi sch wi rksangmmﬂrmmml |“|
Pyridin- derivats nach ei nem der ) *

PA2BBBBGBT 1 his 11, oder efnt w s

phar makol ogi sch geei gnetes Sal z davon und ei nen phar makol ogi sch geei gnet en

'OFritgg_r. ;’ tajhg t@r:ga_zegtische Zusamenset zung nach Anspruch 12, unfassend
1 bis ,J‘;&M oflleRalVdritads [ AR IBRCEH, R EABOOM] 136 R Geei gnet en
Sal zes davon 5 o§ mf@ﬁes%géls. %%@erﬁenaﬁwg 'efnes'Pyr‘l gfi':nlagegrg?vats nach

ei nem der pAREREfE Woichedduich il digdmeflb Forkig St el [ ung eines Arzneimittels fOr
di e Bghandl ung oder Prophyl axe von gastrointestinalen Uci. 55 58 EP O

268 956 Bl [ 1111 1111121 2121121 1111211 15. Verfahren
zum Herstel |l en ei ner Verbindung der ali gema'oqemzﬁﬁ-pmg (1) 5

R S-i O0C(gH2) m OR9 S-H2 10 : H wobei
Rl, R, m RO und J 'in Ansprjsah 1 i rt sind, oder eines

phar mazeut i sch geei gneg@ 5N @Pzes dgvon, | unfassend di e Stufen:

Urset zen der Ver bi ndunf i Fo S—CH) 20z ~r CZ>SH 2
| R H 25 wskei RNInd R2 wie zuMbr angegeben definiert sind,
mt der Verbindung deé For nel ](I 1) 30 ) J

-(CH2) m OR Y- CH2 R /435 (111) wobei J, mund RO wie zuvor
angeg&en definiert sind, und Y ein Hal ogenat om oder ei ne Sul f onyl oxy-

- dargestelit ist, wobei R' und R2 gleich oder unterschiedlich sein k&nnen und jeweils ein Wasserstoff-
k/‘/ atom, eine C;-Cs-Alkyl-, C1-Cg-Alkoxy-, halogenierte C1-Cs-Alkyl-, C1-Ce-Alkoxycarbonyl- oder Carbox-
20 ylgruppe oder ein Halogenatom bedeuten; J ein C1-Cs-Alkyl ist, R? ein Wasserstoffatom oder eine C,-
Cs-Alkylgruppe ist; n eine ganze Zahl von O bis 2 ist, m eine ganze Zahl von 2 bis 10 ist, unter der
Voraussetzung, dass, wenn R® eine Cy-Cs-Alkylgruppe ist, m eine ganze Zahl von 3 bis 10 bedeutet,

und ein pharmazeutisch geeignetes Salz davon.

25 2. Pyridinderivat nach Anspruch 1, wobei R' Wasserstoff oder C1-Cs -Alkyl ist, und R2 Wasserstoff ist.

3. Pyridinderivat nach Anspruch 1 oder 2, wobei n 1 ist, R' und R? beide Wasserstoff bedeuten, oder R
5-(C1-Cs )-Alkyl, 5-halogeniertes (C1-Cs)-Alkyl oder 5-(C1-Cs)-Alkoxy ist und R? Wasserstoff ist, J Methyl
ist und m 3 bis 10 ist, und R® G;-Cg-Alkyl ist.

4. Pyridinderivat nach Anspruch 3, wobei R' und R? beide Wasserstoff bedeuten, J Methyl ist, m 3 ist und
R? Methyl ist.

5. Pyridinderivat nach Anspruch 1, welches durch die Formel
35

| O(CH.)— OR9
N (C“))n I
|
2

R H
dargestelit ist, in der R' und R2 , welche gleich oder unterschiedlich voneinander sein kSnnen,
Wasserstoff, C-Cs-Alkyl, C1-Cs-Alkoxy, halogeniertes C1-Cs-Alkyl, C1-Cs-Alkoxycarbonyl oder Carbox-
yigruppe oder ein Halogenatom bedeuten; n eine ganze Zahl von 0 bis 2 ist; J eine C1-Cs-Alkylgruppe

50 ist; m eine ganze Zahl von 3 bis 10 ist; und R® eine C1-Cs-Alkylgruppe ist; oder ein pharmazeutisch
goeignetes Salz davon.
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40  gruppe darstelit, und gew nschtenfalls Uma | n des Produkts in ein

Sai z. 16. Verfahren nach Anspruch | .Y Chl or Bro

darstelit. 17. Verfahren nach Ans&i’uﬂ:#ﬁoﬁg Blobei Y eine mmﬂ"'"““‘"“”“'“

Al kyl sul f onyl oxygruppe darstellt. 45 1& Verfahren nach Anspr tch 1? wobel

di e Al kyl sul e Met hyl sul f onyl oxygruppe oder eine

Et hyl sulfgnyl:lt gg;}%ﬁ%%’”fz&?m&lg Ver f ahren nach Anspruch 15, wobei die

Sul f onyl oxygruppe ei ne aromati sche Sul fonyl oxygruppe ist. 50 20. Verfahren

nach Anspruch 19, wobei die aromatische Sul fcmwwma%e ei ne

Benzol syl f onyl oxygruppe oder eine 'Kbsytm( gruppe 1st. 21. Verfahren nach

ei nem der Ansprlche 151bis 20, wob die 2NON i N Anwesenheit eines

Sl urefingers 55 d wfd. 59 I EP|0 268 956 BI

| LEEEEEE TEEEer T HS-CH, # S * 22. Verfahren zum

Herstel |l en einer Verbi ndyqg N Formel (T1") Qd~~~~~

0--H2HOR Ri t J ~~-S--CH2 /' 10NR H( I

") 15 wobei R, R2 R]2 mundrrf@ wie in Anspruch 1 definiert sind, oder

ei nes pharmazeuti sch geei gneten Sal zes davon, unfassend die Stufen:

Urset zen der Ver bi ndung der For mel (I) gemass Anspruch 15, m't ei ner

entsprechenden e\gw are ;3; t| ons tte
,-

gew nscht enf E‘ ﬁ@?.&%ﬁ;‘?ﬁ; ﬁgita?:t

1 e
nach A.nSpr ucHalogeé;riatom egjgut %?\ g%

Peressi gsau |gggles Salz davon.
Wt
20 7. Pyridinderivat nach Anspruch 1, welches durch die Formel
Oo— (CHz)s_OCH3
. Q cH
N
S N T I
S"—CHZ N/
\ s0 l
H
dargestellt ist.
35
8. Pharmazeutisch geeignetes Salz des Pyridinderivats nach Anspruch 1, welches durch die Formel
OCH,CH,CH,0CH;3
40
AN
45
50 dargestellt ist.
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Chl or'per benzoesaure, Natriumhypochlorit oder hbtrlunhyp
wird. 24. Verfahren zum Herstellen einer_ Verbindung d l "HHM mL
NI | EPO@E2AB8 B oro 2

(" "") wobei RI, RO und mwie in Anspruch 1 angegeben deflnlert
si nd, OQ?rpﬁﬁu w&h@g @H%15$ dé?dmchdl shgneten Sal zes davon, unfassend
die Stufe zen er bi n der Formal (1') gem ss Anspruch 15 mt

m ndest ens zwei nol ar aqui val ent en I\/Engen ei nes xidationsmttels, und
gewUnsch- tenfalls Umwandel n des Produkts in m %8'5‘ Verfahren genfss
per oxi d,

Ansprych 24, wobei das Oxidationsngytel aus

Peressi gsaure, m 45 Chlorperb nzdeld hbtrlunhypochlorlt oder

Nat ri um m peri odat ausgey T 50 55 W0 N EP O 268 956 Bl NERERE
1111 H

ﬁ}__ 26)l VerJahren zum Herstellen der
Ver bi ndung der Fornel ( 20

N 10 -C0)-R 25 S F~~S-CH2t N0 R2. H
10 is wobel R1, R2 , J, Rﬁ und mw e in Anspruch 1 definiert sind,
odor enesc pharmazeuti sch geei gndten Sa2zes davon, unfassend die Stufe:
Urset zen eines Oxidationsmttels mt der Verbindung der Formel 20RNA

0-(CH2)mOR9 Z tC S~~~S-CH24
15 dargestellt ist.

10. Pharmazeutisch geeignetes Salz des Pyridinderivats nach Anspruch 1, welches durch die Formel

. =_?-_f:. .
T e OCH,CH,CH,CH,0CH,

O

NP
y N T i
S—CH, 2
26 . '}‘ N
Na

o % dargestellt ist.

11. Pyridinderivat der Strukturformel

| 35 CT) Hsc O(C Hz)z'_o_c Hz‘@

~ }—s——CH g \

H

oder ein pharmazeutisch geeignetes Salz davon.

12. Pharmazeutische Zusammensetzung, umfassend eine pharmakologisch wirksame Menge eines Pyridin-
derivats nach einem der Ansprliche 1 bis 11, oder ein pharmakologisch geeignetes Salz davon und
einen pharmakologisch geeigneten Tréger.

50 13. Pharmazeutische Zusammensetzung nach Anspruch 12, umfassend 0,1 bis 100 g des Pyridinderivats
oder eines pharmakologisch gesigneten Salzes davon pro Einheitsdosis.

14. Verwendung eines Pyridinderivats nach einem der Anspriiche 1 bis 11 fiir die Herstellung eines

Arzneimittels flir die Behandlung oder Prophylaxe von gastrointestinalen Ulci.
55 '
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R2 " _ H 30 wobei R, R2 , J, RO und mw e zuvor _
définiert sind, und geiwnschtenfalls U swancdeln des Pr odmmlm(ﬂmtm"ml ﬂ l
27. Verfahren zunf Herstellen ei nEP OZSB9668dng der ali genei*nen Forne
QSdeg N ] ~~~0-(OH2) m ORg HI'1' 45 wobei R, R2 , J,
un W e i nspru definiert. si | wphar mazeuti sch
geei gnet eﬁs' é@@'éeg :zuﬁhﬁétlenﬁ?"ﬁ'{vae’gbé"gﬁw ‘%?ae“g eﬁl{egﬁérp’%ﬁws et zen el ner
Ver bi ndl ung der Fornel (IV) 50 55 61 EP O 268 956 B
1 1111111 12111 1111 C L M -
SJ 0_(CH2)%ASﬁQ) m Hal cZ>FS- CH2.
€g

m

J

R 5 H 10 R

(I'V) wobei R1, R2 , JXUx i € zuvor an )en definiert sind, und Hal ein
Hal ogenat om dar stel | m 1§—S—-6H§ er bhbndung der Fornmel RIOOH, wobei
RO wi e zuvor angegebsg deNgfert ist, un nschtenfal | s Umandel n des

Produkts in ein Sa'kg. 8. Vgrfahren gem-ss Anspruch 27, wobei die Reaktion
in Gegeawart eines™Saur ef anblers durchgeflhrt wird. 20 29. \armendung ei nes
Pyridi nderivats gemass el nem der AnsprUche 1 bis 11 fO die rstellung
eines Arzneimttels f~r di-e I nhibierung der Magensauresekretion.

Pat ent anspr| Uche fUr fol gende Vertragsstaaten: ES, GR
wobei R', R2 , m, R® und J wie in Anspruch 1 definiert sind, oder eines pharmazeutisch gesigneten

15 Salzes davon, umfassend die Stufen: Umsetzen der Verbindung der Formel (1)

» R N
i >—SH

N

R> o

26

{(11)

wobei R' und R2 wie zuvor angegeben definiert sind, mit der Verbindung der Formel (li)

- = J O—(CHy)m—OR®
Y—CH,—4
N /

35
(I1T)

wobei J, m und R? wie zuvor angegeben definiert sind, und Y ein Halogenatom oder eine Suifonyloxy-
40 gruppe darstellt, und gewlinschtenfalls Umwandeln des Produkts in ein Salz.
16. Verfahren nach Anspruch 15, wobei Y Chlor, Brom oder lod darstelit.
17. Verfahren nach Anspruch 15, wobei Y eine Alkylsulfonyloxygruppe darstelit.

18. Verfahren nach Anspruch 17, wobei die Alkylsulfonyloxygruppe eine Methylsulfonyloxygruppe oder eine
Ethylsulfonyloxygruppe ist.

19. Verfahren nach Anspruch 15, wobei die Sulfonyloxygruppe eine aromatische Sulfonyloxygruppe ist.
50 _
20. Verfahren nach Anspruch 19, wobei die aromatische Sulfonyloxygruppe eine Benzolsulfonyloxygruppe
oder eine Tosyloxygruppe ist.

21. Verfahren nach einem der Anspriiche 15 bis 20, wobei die Reaktion in Anwesenheit eines Sdurefdngers
55 durchgeflhrt wird.
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25 1. Verfahren zum Herstell en einer Verbindung der all g
Ri 0J -(CH2 mCR9tJC>S-CI—|2R2 m ﬂi lP‘
H P 0 268 956 B1 (1') wob 2l Cch

oder unterschiedlich vonei nander sein k6énnen und jeweil's ein

Wasser st A koxy-, hal ogeni erte
G -CG-AI%f '&aﬂ@ &ﬂ%@%n%g&gﬁy?m% é@r boxyl grup- 40 pe oder ein

Hal ogenat om bedeuten; J ein Cl-Cs-Al kyl ist; RO ein Wasserstof fatom oder
eine Cl1-C% Al kylgruppe ist; meine ganze Zahl von 2 bis 10 ist, unter der
Vor augset zung, dass, wenn RO ei neOc - Cs- Al kyl gruppe i st, ei ne ganze
Zahl von 3 bis 10 bedgeutet; oder &i nes pWarnaz (ﬁ:le)qee ten Sal zes
davon, unfassend di &R n:. _Ninsetlzen der | ndung der Fornel (11) 45
~X>- SH 50N 2 I 1)355 wobei Rl und R2 wi e zuvor
angegeben definiert si r Formel (111) 82 EP O

268 936 51 11111 11111111 a1 rrrar 1T 112 1v1d
0-(CH2) m @@ Y-CH2 R2 B~~~ *(I'11) 10 wobei J, mund RO w e
zuvor angegeben definiert sind, und Y ein Hal ogenat om oder eine

Sul f onyl oxy- (™)

15
wobei R', R? , J, m und R? wie in Anspruch 1 definiert sind, oder eines pharmazeutisch geeigneten
Salzes davon, umfassend die Stufen: Umsetzen der Verbindung der Formel (I') gem3ss Anspruch 15,
. mit einer entsprechenden Zquimolaren Menge eines Oxidationsmittels, und gewlinschtenfalls Umwan-
b‘-/ deln des Produkts in ein Salz.
20
23. Verfahren nach Anspruch 22, wobei das Oxidationsmitiel aus Wasserstoffperoxid, Peressigsdure, m-~
Chlorperbenzoesiure, Natriumhypochlorit oder Natriumhypobromit ausgewé#hit wird.

24. Verfahren zum Herstellen einer Verbindung der Formel (I'")
25 _

O—(CHy)m—

o 30 Di >—S—CH \
N=

wobei R', R2, J, R? und m wie in Anspruch 1 angegeben definiert sind, oder eines pharmazeutisch

40 geeigneten Salzes davon, umfassend die Stufe: Umsetzen der Verbindung der Formel (I') gem&ss
Anspruch 15 mit mindestens zwei molarédquivalenten Mengen eines Oxidationsmittels, und gewtinsch-
tenfalls Umwandeln des Produkts in ein Salz.

(Ill!)

25. Verfahren gem#ss Anspruch 24, wobei das Oxidationsmittel aus Wasserstoffperoxid, Peressigs3ure, m-
45 Chiorperbenzoesiure, Natriumhypochlorit oder Natrium-m-periodat ausgew#hit wird.
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-
gr uppe darstelit, und gewOnschtenfalls Umwandel n des Pr odu
2. Verfahren nach Anspruch 1, wobel Y Chlor, Brom oder m ‘\“\‘ﬂjﬁm
Ver f ahren nach Anspruch 1, wobei &P é‘?ﬁ@%ﬁ@l sul f onyl oxyg
Ver fahren nach Anspruch 3, wobel die Alkylsulfonyl oxygruppe el ne
NMet hyl sul f yI oxygruppe ist. 20 5.
Verfahrenaén)g)c,él:fgﬁngz{"lrd%ﬁéi q&%rgd@&a{f&e&gk%gng oxygruppe eine aromati sche
Sul f onyl oxygr uppe lst 6. Verfahren nach Anspruch 5, wobel die aromatische
Sul f onyl oxygruppe eine Benzol sul f onyl oxygr upp@-ngH ﬂ-@R%syI oxygr uppe
ist. 25 7. Verfahrgﬂ nach eipem@er Ansp 1 bis 6, wobei die Reaktion
i n Anwesenheit eines @ erl!; durchg | hWt wird. 8. Verfahren zum

il

QS 3 J mu

Herstell en el ner Ver cC~~~

O(O0H2) mMOR 40 45 Wi e in Anspruch 1 definiert

si nd, oder eines phar matzeutll ch geei gneten Sai zes davon, unfassend die

St uf en:reUnset zen r Verbi ndung der Fornmel (l1'), wie in Anspruch 1
definiert, mt einer annahend 8qui nol aren Menge ei nes Oxidgtrhongmttels
und, gewclnschtenfalls. Umandel n des Produkts in ein Salz, 50 9. Verfahren
nach Anspruch 8 vvobei das Oxidationsmttel aus V\asserstoffperoxi d,

Per essi gsaur e or erbenzoes ure regl?!eﬂmeé ochI or|

; azeutlsch geelgneten
':\jaarllllljﬁyf)?% 2o} F"}"F“ %aﬁef‘ o Emse dings O ons 9 T3 e Vi or o

ren Zum rste

ei ner Verbin hng der For nel (I"') 1~ ~f 111 >S 2]
O (CH2) M OR9
ol " o
J O—(CH,)m—OR®
R /
»—s—CH,
25 l?l N=
R? H
()

Ko 30

wobsi R!, R2, J, R® und m wie zuvor angegeben definiert sind, und gewlinschtenfalls Umwandein des
Produkts in ein Salz.

27. Verfahren zum Herstellen einer Verbindung der aligemeinen Formel (I')
35

o r! J
s N
C el
N N N
R2 H

wobei R', R?, J, m und R® wie in Anspruch 1 definiert sind, oder eines pharmazeutisch gesigneten
Salzes davon, umfassend die Stufen: Umsetzen einer Verbindung der Formel (IV)

O—(CHy)m—OR®

()
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ZIX~~N 00 10 H{l" wobei

J. RO und mwie in Anspruch 1 definiert sind, odor ei nes

geei gneten Sal zes davon, unfassefi03fR988Bte: Unset zen, du“mumnﬂumu“l
Formel (1'), wiein Anspruch 1 definiert, mt m ndesteﬁs zwe§ *

mol ar ai qui val enten Mengen eines Oxidationsmittels, und, gewanschten- falls,

Umandel n des Produkts in ein Salz. Q 20 11. Verfahren gem |ss Anspruch 10,
wobei das Q(ldatlonsmttel aus V\asserstpffper@q-gt;lef’ﬁﬁ-e-mlgsaure m

Chl or per benzoesaurR triu ochl orit Nat ri um m peri odat ausgew hit

\éVIGrd 512. Verfahren Ien der V#r bigdung der Fornel (1"') 28
~~~~~~~~~~~~ 1 O 2 . :

C]CHZOCH)CCRQR N—l(l' ') 3N eil R, R2, J, RO und mwe in

Anspruch 1 defi ni si nd, or eines pharmazeutisch geei gneten Sal zes

davon, unfassend e St uf e: FUnset zen eines Oxidationsmittels mt der

‘Ver bi wdung der Fornmel (14) 40 R NJ (IV)

010CH2) M OR CC F-S-CH2 ~I ZCN R ~~H 50 wobei R, R2, J, RO und mw e

zuvor angegeben definiert sind, und, gewdnschtenfalls, Umwandel n des 55

Produkts in ein Salz. 64
wobei R, R2 , J und m wie zuvor angegeben definiert sind, und Hal ein Halogenatom darstellt, mit

15 einer Verbindung der Formel R? OH, wobei R® wie zuvor angegeben definiert ist, und gewlinschtenfalls
Umwandeln des Produkts in ein Salz.

28. Verfahren gem#ss Anspruch 27, wobei die Reaktion in Gegenwart eines S#urefdngers durchgeflihrt
v‘*‘ wird.
20
29. Verwendung eines Pyridinderivats gemiss einem der Ansprliche 1 bis 11 fir die Herstellung eines
Arzneimittels flir die Inhibierung der Magens#uresekretion.

Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

25 :
1. Verfahren zum Herstellen einer Verbindung der aligemeinen Formel (I')

R} J O—(CHp)m—OR®

>—S—CH2 )

N—
2
R N N
35 (1)

b 30

wobei R' und R? gleich oder unterschiedlich voneinander sein k&nnen und jeweils ein Wasserstoffatom,

eine Cy-Cs-Alkyl-, C1-Cs-Alkoxy-, halogenierte Ci-Cs-Alkyl-, C1-Cs-Alkoxycarbonyl- oder Carboxylgrup-
40 pe oder ein Halogenatom bedeuten; J ein Ci1-Cs-Alkyl ist; R® ein Wasserstoffatom oder eine Ci-Ces-

Alkylgruppe ist; m eine ganze Zahl von 2 bis 10 ist, unter der Voraussetzung, dass, wenn R? eine Ci-

Cs-Alkylgruppe ist, m eine ganze Zahl von 3 bis 10 bedeutet; oder eines pharmazeutisch geeigneten

Salzes davon,

umfassend die Stufen: Umsetzen der Verbindung der Formel (i)

45
R1 N
»—sH
50 N
RZ |-I{

(1II)
55

wobei R! und R? wie zuvor angegebsn definiert sind, mit der Verbindung der Formel (1l)
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EP 0268 956 Bi Lot rim fill 1l
$* 13. Verfahren zum Herstellen einer Verbindung der al ||m‘lﬂluﬂunm(}]“wllw
(|') J 01CCH2) m OR9 5 EP 0268 956 B1 c L M s
~~~~~~ 10 H wobel R1, R2, J, mund RO wie in
Anspr uch 1 definiert sind, oder eines pharnmazeutis geei gneten 15

Sal zes davon, unfassend di e Stufeq: nmPRVer bi ndung der For nel
(rv) J 0-(CH2) m Hal 20 S S-CH2 2
1-~~ R2 H 25 vy— CH, '
(1V) wopei R, R2, J und mw e®zu @r ngegeben definiert sind und Hal ein
Hal ogenat om darstel lt, mt einer 3 Ver bi ndung der Fornmel ROOH, wobei
RO wi e zuvor angegeben definiert ist, und, gewanschtenfal IE ndel n des
Produkts in ein Salz. 14. Verfahren gem ss Anspruch 13, wobel die Reaktion
i n.Anwesenheit eines Slurefingers durchgefUnhrt wird. 35 15. Verfahren zum
Her st eltben ei ner pharnazeuti schen Zusammenset zung, unfassend: Verbi nden

ei ner phar nakbeiggmawt Riiwieleseanenrgetbardofinipm siad, P9d Y ain helegeangtern gder @iap SpBYIQ¥NI ss
ei nem der Vegrirahdesiolitwhegqwinasblentalln Ymwansple desiPreqduits @ eingSalzg o, 12, 13 und 18
deflniert, herstellbar ist, oder eines pharnakol O%I sch geei gnet en Sai zes
davon nit 2ei YedahresasthAnseehh wehel Y ShlproBram oder9d.d8wie 40 16. Ver fahren zum

Her st el’®Pen ei ner pharpazeutischen . nset zun emass Anspruch 15,
unf assend 3di ¥t %?Wﬂhﬂﬁ@'”%‘nwﬂpe YB'P%i@g%F y'?fggm?-‘%ﬁqdi nderi vats oder eines

g P S T B oy o

praéuen 1 |su“°€ 'o’%’gu 12, 13 und 18 defl nierten Verfahren her st el | bar
i st BydrtRirai Rkd %?rggit 5!70?\513 Qﬂi‘oﬁpl&g%lkpg o bihd arbth&tisdR6 'SaidAY I Suspe Gt

Pr ophyl axe von gastroin

6. Verfahren nach Anspruch 5, wobei die aromatische SUIfonyloxygruppe eine Benzolsulfonyloxygruppe
oder eine Tosyloxygruppe ist.

25 _ _
7. Verfahren nach sinem der Ansprliche 1 bis 86, wobei die Reaktion in Anwesenheit eines Sdureféngers

durchgeflihrt wird.
) 8. Verfahren zum Herstellen einer Verbindung der Formel (I")
(O 30
S 9
1 J_ 0—(CHY)m—OR
35 R N :
| »—s—cH,—{
N - l}l N
R2 H
40
(")
45 wobsi R, R2, J, m und R? wie in Anspruch 1 definiert sind, oder eines pharmazeutisch geeigneten

Salzes davon, umfassend die Stufen: Umsetzen der Verbindung der Formel (I'), wie in Anspruch 1
definiert, mit einer anndhernd #quimolaren Menge eines Oxidationsmittels und, gewlinschtenfalls,
Umwandeln des Produkts in sin Salz.

s0 9. Verfahren nach Anspruch 8, wobei das Oxidationsmittel aus Wasserstoffperoxid, Peressigsdure, m-
Chlorperbenzoesiure, Natriumhypochlorit oder Natriumhypobromit ausgew&hit wird.
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NS

6_5 " EP 0 268 956 B131 I 1111] |
11l * C L M S * 18. Verfahron zum Herstell en oi ne; mﬂim#“lmmﬂ
der Strukturfornel 8 N EPO0268956B1,3c .cy. 2 ~~ L i

H odor si lr)nes pharmazeuti sch geei gneton Sal zes davon, unfassend: Ursetzen
€i ner Verbj e . - 2-0-C 20
04%95{,%1&%&3fuﬂ'eﬁersgeﬂ%ﬁ%ﬁgé?ﬁ%r%‘fg?rgng—l nge ines xidationsmttels und,

g;)W_Ug_scgtenf all's, Umvandel n des Produkts in ein Salz. 19. Verwendung sines
ridinderivats gem ss ei nemder Anspruche 1~bi f | e Herstellung.

0i nes) 030 plArzneinmtteps flr dne | @b.@'ﬁfﬁa"ﬁ{@sﬂ ’

Magensaur esekroti o ey catll ons RevgndNgat | ons pour les Etats

contractants sul va , , I'T, Li, LU NL, SE 35 1.

Ddrivd de pyridine eNt 4 éar | a e gdndral e: K>

A CH2t OR 40 2 S _ N - n 45

H dans | aquel | e R et R Hpeuvent Ore identiques ou diffdrents et

reprdsentent chacun un atome d' hydrogbne, un groupo al kyl grem\C, -C6, al coxy

en Cl1 -C6, alkyle en Cl1-C6 hal ogdn4, al coxycarbonyl e on 5@:

Cl -C6 ou carboxyle ou un atone d' hal ogbne; J ost un groupo al kyle

on G -Co,
15 wobei R, R2, J, R? und m wie in Anspruch 1 definiert sind, oder eines pharmazeutisch geeigneten

Salzes davon, umfassend die Stufe: Umsetzen der Verbindung der Formel (I'), wie in Anspruch 1
definiert, mit mindestens zwei molariiquivalenten Mengen eines. Oxidationsmittels, und, gewlinschten-
falls, Umwandeln des Produkts in ein Salz.

W

20 11. Verfahren gemiss Anspruch 10, wobei das Oxidationsmittel aus Wasserstoffperoxid, Peressigséure, m-
Chiorperbenzoesiure, Natriumhypochlorit oder Natrium-m-periodat ausgew&hit wird.
12. Verfahren zum Herstellen der Verbindung der Formel (I'")
25
1 J_ O~ (CHym—OR®
R N (") : .
,. S$—CH, /N
(W 30 N ("I) N=
| :
R2 H
(I LI I )
35
b wobei R!, R2, J, R?® und m wie in Anspruch 1 definiert sind, oder eines pharmazeutisch geeigneten
Salzes davon, umfassend die Stufe: Umsetzen eines Oxidationsmittels mit der Verbindung der Formel
")
40

0 .

4 R! _ N T N
el S

N N=

R2 N | -

50

O—(CH,)m—ORS

(")

wobei R', R2, J, R® und m wie zuvor angegeben definiert sind, und, gewlinschtenfalls, Umwandein des
85 Produkts in ein Salz.
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RO - represente un atome d' hydrogbne ou un groupo a
r-epresento un nonbre entier de 0 a 2, m represon ml IH" rmmer
de 2 & 10, 55 avoc |a conditi ERORA8 6B Bko est un grod

-C6, m L|epr~sento un nonbre entier de 3 & 10, et un sel phar rracouthuerrent

accepta 0 d-~r . I c L M
- Dgar_QF.aa% "Zlﬁ? He%'elrlleé‘ e's" &l \(')en rldgngrzcg\?/g%%%"%b F%’W"'l‘f’ dans | oquel Rl est
I'hydrogbne ou un groupe alkyle en C, - C6 et R2 est |'hydrogbne. 3. Ddriv4
de pyridine selon |a r(?vendl cation 1 ou 2,. dansol eguel n esp 1, R ot R2

I

sont tqus deux de 5 hydrognoe ou mgrQBpe al kyle en G
-C6 & la p03|t|on5 .//v < C -C6 halo ‘& la position 5 ou al coxy on

Cl-C6 & la position 5 'sh.ngg est |l e groupe methyle et m
est de 3 & 10, ot RO £ yr~gyobupe al kyl e -C6. 4. Deriv4 de pyridine
solon la revendi catié dangy | equel Rl et” R2 sont tous deux de

0

| " hydr eagbrne, J est ) |l e roups mthyle, mest 3 et RO e | e groupe
ndt hyle. 5. Ddriv4 de pyridine selon |a revendication 1, rep?tdr &nt 4 par |a
formule 15

O(G_thCRQRoRp;.ELWJ d R yienin £ 4 1gef rt ng h lg'h;ae'tt)t<

\> SSCH2 @ 2m und R° pig,ig "éRjHﬁQII ' é'f' or 6ings, PhamIrgulisen g9eioneton

i denti dlies O'2ef Ve E‘Hff*%s""dr%$tﬂf§'éHf“éﬁ%e"éﬁ%’c‘(?FP"\d”M? v)gun groupe al kyl e
en Cl -Cs, alcoxy on C1 -C6, alkyle on C1 -C6 hal ogen4, aI coxycar bonyl e on
Cl-Cs ou carboxyle, ou un atone d' hal ogbne; n est nonbre entier
de 0, A 2, 30 JF§1 ost un grog al 9I e(%lﬁz) est
th/norrt%e entier de %

S—eld, Rs egt groupe al kyle en G -C6; ou
un sol “pharnmacouti que cce}:—&ﬁ—eCHig der Pv6.

|
R2 H
25 . (IV)

wobei R', R2, J und m wie zuvor angegeben definiert sind und Hal ein Halogenatom darstellt, mit einer
o 30 Verbindung der Formel ROH, wobei R® wie zuvor angegeben definiert ist, und, gewlinschienfalls,
Umwandein des Produkis in ein Salz.

14. Verfahren geméss Anspruch 13, wobei die Reaktion in Anwesenheit eines S&urefingers durchgefihrt
wird.
35
15. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung, umfassend: Verbinden einer
‘\/ pharmakologisch wirksamen Menge eines Pyridinderivats, welches gem#ss einem der Verfahren, wie in
den Ansprlichen 1 bis 6, 8, 10, 12, 13 und 18 definiert, herstellbar ist, oder eines pharmakologisch
gesigneten Salzes davon mit einem pharmakologisch geeigneten Tréger.

16. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung geméss Anspruch 15, umfassend
die Verwendung von 0,1 bis 100 g des Pyridinderivats oder eines pharmakologisch geeigneten Salzes
davon pro Einheitsdosis.

45 17. Verwendung eines Pyridinderivats, welches geméss einem der in den Ansprlichen 1 bis 6, 8, 10, 12, 13

und 18 definierten Verfahren herstellbar ist, flir die Herstellung eines Arzneimittels flir die Behandlung
oder Prophylaxe von gastrointestinalen Ulci.
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9s 6." Derive de pyridine selon Ia revend| cation 1

(?gng quuC'e_|:vI 2RI~~|et XNRZ qui peuven'FP &zpﬁsf’%ﬂn i ques ou di !'Iuj:m.“ji" "III |H|H5A

reprasentent chacun K hydr ogbne, un groupe al kyle on C,-C6, al coxy .en

Cl- G, V%Irﬁru%ng Hggelﬂﬁklﬂ&%ﬁdm R a¥Caukafyhg en C -C6 ou carboxyle, ou

un atone d' ; mest e nonbre entier 3, et RO est un groupe al kyle

en C1 -Cs, ou 50 un sel phar rraceutiquerrent accept abl e dg—eg db6rive. 55
67 EPOZB895681 : (o) (]C [11l~1 11 7 7.
D6rivg de pyridine selon |a rkvendt |onq l'i’@bree or mul e OCCH
2) 30CH3 0C2 3 3_ R N 0  Jyer3 T~~~ N2 10

H 8 Sel pharmacou rent /du | Ivd de pyridine solon |a
revendi cation 1, e par formule J 20 a

AQDT €
N>S-CNC.  N-CH2~zC T H3~H{'H 20 NeL 055 9. Derive de pyridine selon |la
reventh cation 1, represstHe par la formule ~30

Oc OCgzC2CHzOn

oder eines pharmazeutisch geeigneten Salzes davon, umfassend: Umsetzen einer Verbindung der

Formel
H3C Oo— (C Hz)z—o—'c Hz‘@

u*‘/ 20 ' }—S—CH \

N—

15

H
25
mit einer anndhernd dquimolaren Menge eines Oxidationsmitiels und, gewlinschtentalls, Umwandeln
des Produkts in ein Salz.

) 19. Verwendung eines Pyridinderivats gem#iss einem der Ansprliche 1 bis 11 flr die Herstellung eines
L 30 Arzneimittels flr die Inhibierung der Magens3uresekretion.

Revendications
Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

35 1. Dérivé de pyridine représenté par la formule générale :

_ O (CH,+— or®

Rl

o i N\ (ﬁ)n S ~

NN s cx

] N 2y
el
R [

4“5 H

dans laquelle

R'etR2  peuvent &tre identiques ou difiérents et représentent chacun un atome d’hydrogéne, un
groupe alkyle en C1-Cs, alcoxy en C1-Cs, alkyle en C1-Cs halogéné, alcoxycarbonyle en

80 C1-Cs ou carboxyle ou un atome d'halogéne ;
J est un groupe alkyle en C;-Cs,
R® représente un atome d'hydrogéne ou un groupe alkyle en C1-Cs,
n représente un nombre entier de 0 2 2,
m représente un nombre entier de 2 & 10,
55 avec la condition que si R® est un groupe alkyle en G;-Cs, m représente un nombre entier de 3 2 10,

et un sel pharmaceutiquement acceptable de ce dérivé.
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gaar r;acout I quenent acceptable du (E%rd é’& &% qurl d|4n2 sglmmnml mu Ill IH“'I on

1, represente par la fornule 45
crf3 " iC CHzCifzcffzOcH3 *S,,>%$-(: H,,D 50

O 55 68 5 Ipgild delphytidinelsbloh Iﬁevendléduén 1, IdLns IJqJ:ellﬁpeQ I'Ié}ﬁ%g%@m Ba gioupe alkyle en C1-

L M ! 11. Cr,[&h*é(s?ggﬁro gi dine ayant la formulo devel oppeo 5
0O )2-0-CH2 S ....CH2. 10 H ou un

sel phar mgc opérild) e piriaine QSISrEl&tr&;bh@caﬂ@\ € Qu @5 8dny Goquel 2. esCONRUOR IR isoM tous deux de
phar macgut i gugdrédhe 6B RNkt UM GroGHscdidyieted O AINE pasitiod b,CHikge®n (C1 €5 thalogéo@a dd un
dériv de 15 positions/6u déorye ers ©-Cina la' positionciuat| RE estd'tyiradns, J estdngioupamétnie el miestl 1
ou d' un sel dJeed MastRItesiqnaepd allyleoep® @) e de celul -ci at un support

phar macol ogi quenent acceptable. | & Conposition pharnacoutique selon |la

r evendi ca®i dpériedde pyifline ainpriaievendicationk 3, dots gl"a'rﬁh,% REjspntiigusi deux drelygregdae.nieeshu
d' un sep pthmenﬂfn@Pv!m@r?éfrﬁet&&e%ﬁﬁQi?ﬂpémé Vigel ui -ci par dose unitaire. 20
14. Uilisation d un ddrivd de pyridine selon |une quel conque des

revendi cati dPEvé depylidinassiep 1 '&"ef"g‘{ﬂ“?"&afeﬂéﬁ"&' RIH2 fsBY ament  destin4 au
traitenent ou & |l a prevention d' ul cbres gastroduoddnaux. 15. Procddd de

production d'un conposd de formule g~nerale |I' 25 X- : g 0~
O CHz) i®®R9 30 : \)N -C2 )A 3BCH,+=OR
| R g ) I~
el g “ |
20 Pg CHy AN
. N ' N
R® !
H
25 dans laquelle

R'et R?,  qui peuvent étre identiques ou différents, représentent chacun I'hydrogéne, un groupe
alkyle en C1-Gs, alcoxy en C1-Cs, alkyle en C1-Ce halogéné, alcoxycarbonyle en G1-Cs
ou carboxyle, ou un atome d'halogéne ;

_ n est un nombre entier de 0 2 2,
o 30 J est un groupe alkyle en C1-Cs,
m est un nombre entier de 3 & 10, et
R® est un groupe alkyle en C1-Cs ;

ou un sel pharmaceutiquement acceptable de ce dérivé.

35 6. Dérivé de pyridine selon la revendication 1

W O(CH ,— or’
1
\
Rd
45

. dans lequel R! et R?, qui peuvent &tre identiques ou différents, représentent chacun I'hydrogéne, un
groupe alkyle en Ci-Cg, alcoxy en Cy-Cs, alkyle en Ci-C¢ halogéné, alcoxycarbonyle en Ci-Cs ou
carboxyle, ou un atome d'halogéne ; m est le nombre entier 3, et R® est un groupe alkyle en C;-Cs, ou

50 un sel pharmaceutiquement acceptable de ce dérivé.

556

67



O0R, R, m RO et J sont tels quo ddfinis dans la rev i i
& un seI phar macout i quenent acceg&g%lsﬁagserel ui -ci, corrﬂi Iﬁﬂmlmﬂﬁ&L@ms
* c L ’?F"‘S

de reaction du conpose de formnul

45 R oOR ot R2 sont tels quo dMinis ci-dessus,
avec le 790 9 diQEJBﬁIIQ llél:lcali'g 1, nté par la formule J ch OR9 T
C .: BE??IG%% y re " ', nqetreplr?e9seso%§t tels quo definis ci-dessus et
Y represente un atone d halogene ou un groupe sul f onyl oxy, 69 EP O 268
956 Bi | [ 2 2] °111d OKChbb CH5 M S et
facul tsati vement - de conversion du produit en un Procéd6 solon | a

ore, |le brome ou |'iode. 5

revendi cation 15, daps_| egnel Y rébreseffity e
Y represente un groupe
Latjjon 17, dans | equel le

17. Proc6d6 sel on éndixati ol 15, dans
8.
% yl sukfony- | oxy ou un groupe

al kyl sul f onyl oxy. oced anlacg
groupe al kyl sul fon |sh“un groupe net

6t hyl sul f onyl oxy. to 19. grocedG selon la revendication 15, dans |lequel le
groupe sul fonyl oxy est un groupe sul fonyl oxy aromati que. 20. Procede sol on
| a revendi cation 19, dans | oquel |e groupe sulfonyloxy aronatique est un

d 8ﬁ26q3€”§eﬁa§4'a%§q”¥' 0% R aheceESe i B8iue rimhrier 1 PRRRIP 59 Bs:

condufte e

OCH,CH, CH,0CH,

: ' CH
CS 3
¥ @:N\x- ,G
S |
Noy e
“Ke. O
25
9. Dérivé de pyridine selon la revendication 1, représenté par la formule
O w chy OCH, CH, CH, OH
A oY
(L s,
a5 §§,/\\N. i _2
H @
N\
40 10. Sel pharmaceutiquement acceptable du dérivé de pyridine selon la revendication 1, représenté par la
formule
. CH3 OCHZ.CHZCHZCHZ'OCHS
\/] _
>— 5-Chy,
50 S Nc. 0
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proscnce £ 45 sccenteu ¢ acide. 25, process g pf““‘mmumwnmiﬂ‘nm "

(1t1)'4 30 ob Rl, R2, J, met RO sﬁg’rﬂzﬁ"e?@%o dMini s da

revendi cat i on 1, ou d un sel pharmaceuti quenent acceptable de celui-ci,

conpr enant de re ctl Qnpose de formulo I' tel quo defi ni

dans | a rév’e i é'ﬁ’f)ﬁ"ﬁ%’a%vae “ﬁé’é‘{fﬁgﬁﬁ te approxi mativenent 35 _

equi nol aire d' un agent oxydant et, facultativenent, de conversion du

produit en un sol. 23. Proc~d4 soI on | a revendi cation 22, dansel
05

‘agent 4 oxydant est ch |5| pargi |e per#xg y:de d' loga: -O’LQ‘_;FI'
peracetl que, I orop rbenzorque pochlorite def S et

| hypobromte d S Proq;e;,de d/prb\ uction d' un conpOSE de
formule I"' J ol""")
ot R1, Rz, J R9 et msont tel s quo ddfi ni ns la revendication 1, ou

d' un seﬂo phar macout i qu nt acceptable de celui-ci, conprenant |es etapes
de rdaction du 55 conpose de fornmulo I' tel quo d6fini dans |la

revendi cat i o unBekphermacaytiovernent acgeptablestpfe ééivént s nol ai res d' un agent
oxydant, et facultativenent de conversion du prodwt en un sel. 70 I
EERRAN | 1R p?mpgg_tlo]]_ph?.rmpqepthly qyi cpmprend une qyatité) pharmeapologiquement efficace d'un dénv%de L
Mi S *’525 pyigipe splon d'une AyelconayeAps rrypndicptiops, ! %3[1 odssel Rigimarefiauggen eoBRRkant
est choisi p3au-§ &t YWaHpRos fhearmgacniogiaus et apaeptakle. o ¢ de peraotique, |'acide

e A o s i

T pyrldme oud'unse harmaco cn pa dose
),

14. Utilisation d'un dérivé de pyridine selon I'une quelconque des revendications 1 & 11 pour la fabrication
d'un médicament destiné au traitement ou & la prévention d'ulcéres gastroduodénaux.

15. Procédé de production d'un composé de formule générale I'
25

4 . .
_ X N ' 0 (CHZ)m OR‘ o
W 30 @:ys‘{ﬂz ___4‘} (1')
S
H

35
ol R, R2, m, R? et J sont tels que définis dans la revendication 1,
‘\/_. ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant les étapes de réaction du

composé de formule lI
R1 _ |
R'\ B
L Pt (11)
R¥ j .
H

oll R! et R2 sont tels que définis ci-dessus, avec le composé de formule Il

50

0- (CH,"0R
Y-E}-!,_—// § . (I11)
55

ol J, m et R® sont tels que définis ci-dessus et
Y représente un atome d halogéne ou un groupe sulfonyloxy,
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R~~~~~ 15 ob R1, R2, J, RO et msont tels quo dMi ni s -dars—+a—+evendication
1, ou d un sel phar rracouthuerrent acceptabl e de cel ui - | es

6t apes de rdaction d' un agent ox?ﬁ&r?@s 9881 ¢ conpose deﬂ, ﬁn II H"

R4 .

R ob Ri, R%tfaeh{mtuﬁigneﬁider@oﬁx}%&?onhu? du%‘r?aﬁMl' ni s ci-dessus, |

facultatlverren € conversion urt en un sel. 30 27 Procede de
product i g pihckha sglw&@&@ghqg,w*ﬁe&ﬂm@ﬁgﬁntb lo dRlo7s; 16 Bfdme ou I'iode.
- r

(1" Z) B 40 Procédé selon la revendication 15, dans lequel Yrestésefite un ffdupedikylSiiferyloks sont tel s quo
d~finis dans | a revendication 1, ou d' un sel pharnacoutiquenent acceptable
de cel ui taiProcédsIspibe Rasvendicationeal? ajassieqlel 16 @@ayel alikgisuffonyioxyl &st un groupe Mty Buliday-
formul e | Vidy ou-un-groupe éthyluifd@ylokyCK2mH 50

, H55 ob R, R2, J et msont tels quo dMinis ci-dessus et Hal reprdsente
un at cmemd'Pm&dég@m la rewendicationc thingenseloglisl feograupecsulfgipky esh urRgreupe suifehyleyyo
defini ci - donsigye. et facultativerrent de conversion du produit en un sel.
71 EP02689568I L ittt 111 2A Procedd
sel on | a20 &{aspddi selpn; g fevendication, 19, Idé'(‘.ﬁJlSF“ef i prgupet sulienyies: aeBigeR £¥ WnI'PtPEsence
d' un acceptb@!}PnecF“‘é%Y'ﬂ’@ ou un groupe tosyloxy.

21. Procédé selon I'une quelconque des revendications 15 & 20, dans lequel la réaction est conduite en
présence d'un accepteur d'acide.

\/J 22. Procédé de production d'un composé de formule 1"
20

. R"
2 I %—s —C /
2 ( I t )
/\/\ ¥ = )
RY |
o 30
oll R', R, J, m et R? sont tels que définis dans la revendication 1,
ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant les étapes de réaction du
composé de formule I' tel que défini dans la revendication 15 avec une quantité approximativement
35 équimolaire d'un agent oxydant et, facultativement, de conversion du produit en un sel.

'\\/‘ 23. Procédé selon la revendication 22, dans lequel I'agent oxydant est choisi parmi le peroxyde d'hydrogé-
ne, l'acide peracétique, I'acide m-chloroperbenzoique, I'hypochiorite de sodium et I'nypobromite de
sodium.

24. Procédé de production d'un composé de formule I'"

' 0 J- -(CH,) 035
—N_ ' \—/ 2im
B> S
I N=
50 R% . a/ 0 S

ol RY, R, J, R? et m sont tels que définis dans la revendication 1,
ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant les étapes de réaction du
55 composé de formule I' tel que défini dans la revendication 15 avec au moins deux équivalents molaires
d'un agent oxydant, et facultativement de conversion du produit en un sel.

“ R?

(Illl)
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29. Uilisation d un dé6rive de pyridine selon |'une qu

revendi cations 1 a 11 pour | a fabrication 5 d' un ﬁlﬁmmIIE"lfMHIMe A
|"inhibition de |a secretion d' aciEf 2#B6iBjue. Revendl tattons pour |es
Etats contract ants sulvants: ES, GR 1. Proced6 de production d' un corrpose
de la for GOS! eg" Sho24. Gars 1o Taghnt cxydant est choid ;Q\.Q a%x,)dégwd

et R? pé V eIon la rgvendicatio Xy %‘t

atone d' hydr ‘E un g OUL%HEI%Q\%'&&:&% ﬁ%ﬁs?hy%cg%@e dgn - Cg, a y e en C1
-C6 hal ogen6 a coxycar bonyl e en 25 ClL - Cs ou car boxyl e,
Ou un aj omg, ﬂo&ﬁé@&ﬁ‘r&ﬁjctwﬂducomposéde&&ﬁnuldn"grOUpe al kyle en C1-C6, R9
reprdsente un atone d' hydrogene ou un groupe alkyle en Cl1-Cs, m
repr~sente un nonbre entier de 2 & 10, avec la condition que si R9 est un

groupe al kyle en CgACs, mrepr6sgnte un rl,orrbrtg F@ _é?eg a 10, K) 30
e &lrgfus

QU d' un sel pharnaceb qui conprend |es

Ligyenept agicept abl exde
et apes de reaction d @ ose}d.esf.o.r-rwl e m
3- SH — ~~|| 45 00 R efIR2'dont tels

que definis ci-desgas, avec7?e c:arrposG d ormule 111 RO i O (CH2t r
50 - (ren)
55 a J, met RO sont tels que d~finis CI dessus et Y repr~sente un
at one d®hal ogbne u un Jgroup e sul O(B fatcultatlverrent de
conversi on du. t) B °t tdpls qup E‘F ‘{a vendi ¢ ns
|eque| Y rep? g <] p a 38?.“2) gnentl ?Tg %e I-I comgrena ES gtapes dle ré%%ﬂoﬂ% u;i’age(ii?‘
avec ecompos de ibrmuel
’\J 20
‘0 - 0-(CHy Ly OR 3
T
@E SR s S
25
ol R', R?, J, R® et m sont tels que définis ci-dessus,
) et, facultativement, de conversion du produit en un sel.
N\ 30

27. Procédé de production d'un composé de formule générale I'

0- {CH,) pmoR

2 R J
. N
. < |l l?‘_s_wz. o (1')
xl l .
H

oll R, R2, J, m et R® sont tels que définis dans la revendication 1,
ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant les étapes de réaction d'un

45 composé de formule 1V
R‘ . . J U-(Cﬂz)m-ﬂe.t
s —ci J_§
N N PR K= | (IV)
R%:- g .

55
ol R', R?, J et m sont tels que définis ci-dessus et Hal représente un atome d'halogéne,
avec un composé de formule R°OH, ol R® est tel que défini ci-dessus, et, facultativement, de
conversion du produit en un sel.
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3. Procede solon |la revendication 1, dans |oquel Y rep .
al kyl sul fonyl oxy. 4. Proc6d6 salon | a revendication 3, “mH"ﬁmnHﬂﬂiﬁm
groupe al kyl sul fonyl oxy est un gE®Q7PE8 888 BY| sul f ony- i1 oxy,c ou UR gk

dt hyl sul fonyl oxy. 6 5. Proced6 solon | a revendication 1, dans |equel le
grouPe Shl LRk B lovedicdtbP U Gai bduB K iiion HOLRBNEIUR preSoncd A B8lBtaLR! ON
l'a revendi gaLlon™5, "dans Tequel’ Te gfoupe sulfonyloxy aromatique est un
groupe 10 Benzenesul fonyl oxy ou un groupe tosyloxy. 7. Proced6 sol on

| une queidC QRN ISR dbrRy 88 Pirfamb isfishSrute GuefdongtlétBss rbvaRkictionk @ ar 1@ kri19RAbMEHon

conduigt € ORyRFR&EReRt ddsting 2 MHREHYINQY la Scrdion dQciddl gasiiquePr ocede de producti on
d' un conpose de fornmulo I" JOO (C Hz),-0oR?. 20

t Rt * kévéRdiGitiomlpouries Elats BdrtiaciBts 30Vants cES GRUO definis dans | a

revendi cation 1, ou d un sel pharnmacouti quenent acceptable de celui-ci,
conpr onant Proeédé4le ppdacticred uncatbosé de thiformolgésalede formul o 1' tol quo d6fi ni
dans bka revendi cation 1 avec une quantite approximativenent 30

4qui nol ai re d' un agent oxydant et, facultativenent, de Sonversi on du

produit en un sel .R'b. Proc6de solon la reve _i_ia@&i S)n_gg dans | equol |' agent

oxydant est choi si i Ley peroxyde d' Axdr ggb*-Ha/mI'" aci de eracetique,

"aci de m chl or oper be ,%I_‘gyggﬁhlgr_@%e sodium et | &/ pobronite de
rr0dutti 620 Uk _cgnposd de formule 1" 4',

sodiuM 35 10. Proc=
0 J 0-52 ), - RtO 45 oO, R2, J. RO et msont tels quo
définis dans |la ré%endicati n 1, ou d un sel pharmacouti quenent acceptabl e
e celul-ci, conprenant IesH4tapos de reaction du conpose de formulo |I' tel
d; ini dans la revendication 1 avec au npoins deux equival ents nolaires
50 d' un agent oxydant, et, facultativenent, de conversion du produit en

un sel .

dans laquelle .
R'et R2  peuvent 8tre identiques ou différents et représentent chacun un atome d’hydrogene, un
groupe alkyle en C1-Cs, alcoxy en C1-Cs, alkyle en C1-Cs halogéné, alcoxycarbonyle en

25 C1-Cs ou carboxyle, ou un atome d'halogéne ;
J est un groupe alkyle en G1-Cs,
R? représents un atome d'hydrogéne ou un groupe alkyle en C1-Cs,
m représente un nombre entier de 2 & 10,
o avec la condition que si R® est un groupe alkyle en C;-Cs, m représente un nombre entier de 3 2 10,
Y, 30 ou d'un sel pharmaceutiquement acceptable de ce composé, qui comprend les étapes de réaction du

composé de formule Il

35 R‘
| —K _
J <~ N (11)
p2 [
® H
45 ol R! et R? sont tels que définis ci-dessus, avec le composé de formule 1l

- -ﬁqg
3o 0-(TH)m C
Y-CHz"‘/{l—§ (III).

55 ol J, m ot R? sont tels que définis ci-dessus et Y représente un atome d'halogéne ou un groupe
sulfonyloxy, et, facultativement, de conversion du produit en un sel.

2. Procédé selon la revendication 1, dans lequel Y représente le chlore, le brome ou l'iode.
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I1. Procddd salon la revendication 10, dans |equol I ; “.t )
choisi parm |e peroxyde d' hydrogb- ne, |'acide peracl H ] @i ﬂ L
m chl or oper benzoTque, | ' hypochl or BP0 &@8 ¥eBlum et 1 e di um

85 73 1P~ 1yl 11111 1111112112111111 EP O 268 956 Bl

**C L M * 12 Procdd6 no | le 1" s
a~nd 1l 3’<-Prf%5§?%’"lﬁ reven&c%gmﬂ%gr%#?q%?ﬂép?_é}g Q%blgwgéﬁy%go&@wm et m sont
tol s quo qdf jBiess AakSa beRerkRURRS Gt oGUBI i roroBbe Sictblioh ey RO BRES InbHHERGIL
accept abl e dﬁxy?afdhg'r&]beét SRR 192% ttgépgas cheé re‘gcx{i onn?ﬁﬁyagentm
9xyda_nt5avec I'0 conpost de formulo I" 1s v X z", ; CHZJ AQCz
R Ri 52 ~Procsus @elé® la revendicatioR 3, fdans [Bduel Je glstpeObulfbRyRRy lestt @ BrogpeOsutidrlylory S
ci - dessus, egmmgﬁq@,ultatlvenent, do conversion du produit on un sel. 13
Proct d4 de production d' un conpost de formulo gtntrale P y>~~~~~~~ N

2 1) (0ICe. 3_§ro<_:édé selon la revendication Stdahé tbGQuel le groupe eulfGhylRky afRfhatiqhe est ue gRYPE ONt
tol s que dtfbankiheshifongloxycourue genmh tesytoxyon 1, ou d' un ssl phar macout i quonent

acceptabl e de celui-ci, conpronant |les ttapes de rdaction d un conpost de
formul o | . 4Brocédé selon I'une quelcongue des revendications 1 & 6, dans lequel la réaction gst conduitggn

(CHz) r -, df czprésenge d'un accepteur d'acide.

15 8. Procédé de production d'un composé de formule I

» R 0 I ?
® KY y‘s_‘:ﬂz -—N .
R¥ I '
H

25

ol R, R2, J, m et R? sont tels que définis dans la revendication 1,
ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant les étapes de réaction du
. composé de formule I' tel que défini dans la revendication 1 avec une quantité approximativement
/ 30 équimolaire d'un agent oxydant et, facultativement, de conversion du produit en un sel.

9. Procédé selon la revendication 8, dans lequel I'agent oxydant est choisi parmi le peroxyde d'hydrogé-
ne, l'acide peracétique, I'acide m-chloroperbenzoique, I'hypochlorite de sodium et Ihypobromite de
sodium.

85
10. Procédé de production d'un composé de formule 1"

R J_ P-(CHy) wOR®

g

“ n

3 G I, S
RZ Z 0

oll R, R2, J, R® et m sont tels que définis dans la revendication 1,
ou d'un sel pharmaceutiquesment acceptable de celui-ci, comprenant les étapes de réaction du
composé de formule I' tel que défini dans la revendication 1 avec au moins deux équivalents molaires
50 d'un agent oxydant, et, facultativement, de conversion du produit en un sel.

11. Procédé selon la revendication 10, dans lequsl I'agent oxydant est choisi parmi le peroxyde d'hydrogé-

ne, P'acide peracétique, I'acide m-chloroperbenzoique, I'hypochlorite de sodium et le m-periodate de
sodium.
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50R 00 RB, R2, J et msont tols quo dtfinis ci- dessuj)llmlmﬂ I“ﬁ III]EI to un
a-torre d’ haI ogene, avec un conpost de fornmulo ROCH, o dtfl ni
-dessus, et, facultativenent, BROZSBPES Blon du proddit “onun" ssl
*C L M S 14. Procedd selon |l a revendication 13, dans | oquel Ia
reacti on? ers‘i,t é%na%%kédlctigg\df&%ﬁgsg%gfoqmag..accept eur d'acide. 15. Procedd de
prepar at une "conposition pharnmaceuti que conprenant |a mse en
association d une 5 guantite pharmacol ogi querrent ef fi cace d' un derive
de pyridine pouvanat Qre prepape selon J'un q conque~des procddds tels
que dgfinis dans | eve Pil ons 1 3\6 g, 'ﬁz) @3 at 18, ou d'un sel

ica
phar macol ogi quonent rﬁ&r (ﬂe de{1 , et d’ un support
phar macol ogi quenent t 2Pr oﬁ de prdparatio
eutiqu solﬂn la revAfdicati on 15, ngenat 10

conposi tion phar ﬁz_

| "utilisation de 1 & 10¢{g du derive de pyridine ou d un -sel

phar magol ogi quenent acceptable de celui- c¢i par dose unitaire. 17
Utilisation d un derive de pyridine pouvant Ore prepar6 selon |

quel conque deed By BsddB st m@p@med@"mf)ﬁw lyrevendicdien Leyendi cat i ons ,1 8,
10, 12, 13 ardungelphermageytiquerpant ee&%n’@h* ¢ calyi-Ghecgmprenanties fF"hEa‘?"S" d'un ag&Ef

traitement osyrlant aveg Iy eompastrdedermple i) cer es gastroduod6naux. 18. Procedd de

preparation d' un ddrivd de pyridine de fornule devel oppee 20 N OH
3- 4 O ( CH2)2-0-CH2 2 H 25 ou d'un seel
phar maceut i quoror. orikgtognOR 3 r6action d'un

accept aﬁl o db col ui b€t E)
om:_)psd do fornule ~~ 0(CH2) 2- 00 cH2
3 oG 7

/ A SN (")

~ t
R? b

25 oll R, R?, J, R® et m sont tels que définis ci-dessus,
et, facultativement, de conversion du produit en un sel.

18. Procédé de production d'un composé de formule générale I

_ p D (Eh,)
\ / 2
%\/ D
;Ls/u\ &— >~y <-> (1%)
35 R® l
9 H
40 ol R, R?, J, m et R® sont tels que définis dans la revendication 1,

ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant les étapes de réaction d'un
composé de formule IV

“ x! a (CHy ) - Hel

et A S

..
50 R™- !

H

ol R, R2, J et m sont tels que définis ci-dessus et Hal représente un atome d'halogéne,
55 avec un composé de formule RPOH, ol R? est tel que défini ci-dessus, et facultativement, de

conversion du produit en un sel.
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490 ° avec une quantitd approxi mati vement dqui nolaire d' un agent oxydant
at, facultativenent, |a conversion du produit en un seH“ma“l‘m “llﬂﬂtl n
d'un d~rivd do pyridine solon I'ndEPuna ?ﬁﬁ(ﬁﬂe des rove A

pour la fabrication d un medicament dostin6 & |inhibitidn Yo '1a e6erdtion

‘ . .
d” aci do gelﬁ.t Igrbééﬂg selé’hSIaagreZ£cation 13, dans lequel la réaction est conduite en présence d'un accepteur
d'acide.

15. Procédé de préparation d'une composition pharmaceutique comprenant la mise en association d'une
5 quantité pharmacologiquement efficace d'un dérivé de pyridine pouvant étre préparé selon F'un
quelconque des procédés tels que définis dans les revendications 1 & 6, 8, 10, 12, 13 et 18, ou d'un

sel pharmacologiquement acceptable de ce dérivé, et d'un support pharmacologiquement acceptable.

16. Procédé de préparation d'une composition pharmaceutique selon la revendication 15, comprenant
10 i'utilisation de 0,1 & 100 g du dérivé de pyridine ou d'un se! pharmacologiquement acceptable de celui-
ci par dose unitaire.

17. Utilisation d'un dérivé de pyridine pouvant étre préparé selon I'un quelconque des procédés tels que
définis dans les revendications 1 & 6, 8, 10, 12, 13 et 18 pour la fabrication d'un médicament destiné
15 au traitement ou 2 la prévention d'ulcéres gasiroduodénaux.

18. Procédé de préparation d'un dérivé de pyridine de formule développée

L
N
20 .
N % H3C O(CHZ)Z—O--CH2
\> S — CH, \/ A\
25 ™~ '}' N—
H
ou d'un sel pharmaceutiquement acceptable de celui-ci, comprenant la réaction d'un composé de
. formule
Y 30
N\ . H3C O(CHZ)Z-O-CHZ@
. N s CH 7\ :
Vv 2 \ ,
NN N=
Co 1
\/ ' H
40 avec une quantité approximativement équimolaire d'un agent oxydant et, facultativement, la conversion

du produit en un sel.

19. Utilisation d'un dérivé de pyridine selon I'une quelconque des revendications 1 & 11 pour la fabrication
d'un médicament destiné & I'inhibition de la sécrétion d'acide gastrique.

50
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