2- PI PERAZI N- 1- YL- 3H | M DAZ( 4, 5- B] PYRI DI NE DERI VATI VES The present invention
is concerned with novel conpounds of formmula (1) having fundic 5rel axati ng
activity. THEORMFEME%0n further relates to,methods for %F@ﬁﬁymﬁﬁmgﬁch
conpounds, pharmaceutical conpositions conﬂr|3|ng sai d conpounds as well as
the use as a nedicine of said conmpounds. EP-A-0, 079, 545 di scl oses pi perazi nyl
substituted benzi m dazol e derivatives with 10 antihistamnic acitivity.

EP- 0, 397, 613 di scl osEPIEER ADINTI YdzIRIMIDAAONM, LBV YRIDINEIDERIVAITIVES activity
and EP-0, 512,939 discl oses 2-pi perazinyl benzi m dazol e derivatives as

ant agoni st s of ser ot onfn5HF3——receptors—EP-1+,250,-337 di-sctoses—substi t ut ed
honopi peri di nyl benzi m dazol e anal ogues as fluidic relaxants. 15The present

i nvention concerrnsplesmmuMSn@fcohmlvath(rib»el conip&@idbdfﬁbﬁnﬁlaﬂ) shenepaliem cal ly

i someric for n n henyl met h ridi nyl met hyl
or benzo[ 1, 3] di %EJXI%%%% QW%%W&PO& @ﬂ}%ygql 99515{ hﬁ%ogs %ﬁ%ﬂ’o%“é al o or

Cl- 4al kyl ; R4 |§0rﬁwfl 8 ﬁ%ﬁubcaépormosu@nmmpnawa sgig Rempayndy eprvedless thearri no,
Cl4al kyl ar ni no oage adla(rﬁdﬁaiel@ykalaamﬂ@un@er a pharmaceutical ly acceptable acid

addition salt thereof, or a solvate thereof. As used in the foregoing
definitions : - _halo is generic to fluor, chloro, brono and iodo; 30-

G _4al kyl def i nBB-AP029.&h diggheseppinsrarind sehsiiueddsprimideeele Agrivietrasmibn r adi cal s
having fromd t entthitaiibencial@yTsEBUGH7, 68, dlimsemmhﬁdazwﬂmes h&tdpyl , propyl,

butyl, 1-nethyl FﬁtMStdmlglcqgéVfl%ll aH([l %p)ﬂ 51%@%9 tdﬁgloses lﬁ 6) eqerazmy&;e%mmuﬁzm

"stereochem cal hes“af1 the
35possi bl e i soné?er@tlY%‘rﬂﬁrﬁntW@W Otfﬁ@()@@l#é&fnd%cebﬁ)fsf Pt ¥, 3(3f7ﬁlsﬁb968possess

Unl ess WO 2008439020 RehbEPADBA 6608di8az0]2analo@hdd @ Win8R réetdntsoned or
i ndi cated, the chem cal designation of conpounds denotes the m xture of al
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particul ar, stereogenic centers may have the R- or S-configuration;
substituents on bivalent cyclic
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including any stereochemically isomeric form thereof,
20  wherein
R! is hydrogen, phenylmethyl, pyridinylmethyl or benzo[1,3]dioxolylmethyl;
R2 is Cy_alkyl,
R3 is hydrogen, halo or C;_salkyl;
R4 is hydrogen, halo or C;_salkyl; and
25 R3 ishydrogen, amino, C_4alkylamino or di(C_4alkyl)amino;
or a pharmaceutically acceptable acid addition salt thereof, or a solvate thereof.

As used in the foregoing definitions :
- halo is generic to fluoro, chloro, bromo and iodo;
30 - Cj-salkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 1-methyl-
ethyl, 2-methylpropyl and the like.

The term “‘stereochemically isomeric forms” as used hereinbefore defines all the
35  possible isomeric forms which the compounds of formula (I) may possess. Unless



5(partially) saturated radicals may have either the cis- or
trans-configuration. Stereochemcally isoneric forns of the conpounds of
formula (1) %Pe"8B¥2Wusly i ntended to be enbraced wit hi RCEAR2MBW¥RISof this

i nvention. The absol ute stereochem cal anfi guration of the conpounds of
formula (1) and of the 10internediates used in their preparation may easily be
determ ned by those skilled in the art while using well-known nethods such as,
for ex farrplh e, X- otayrwilichnidn@i6iddan indfddtell e BRvntcal Sﬁ@a@&fmbﬂgﬁmﬁg déxfafelmﬂea (Ih_) and
sone of the Int I l e ratlon .exnl pLt. pol yynor pni sm
T st o be undi i sEhRos B Eic-BA MR LERAL Ml kalHA ! Bhinfid o

pol ynor phi ¢ f or #igstpyeeses andrpapiamsss of teasbagisanaleculan strusture. MNere irepprtigpart he

colndi tions not edelogdericraienenay hHate BERF HES-Cotfigaakiby. sﬁl@d@iﬁ&h@ﬁh@iv@&hﬁby@ﬁlﬂ tion
salts as nentioped. her t. onpri t he-t herapeutically
active non- t%z)xi @gg%?g) Sg@%?{%%@%ﬁ%ﬁ%g%ﬁ%ﬁ%m 'r?é% 608%%%“6%5?' of formula (I)
are abl e to for¥erepehegécallyisomste frme af thy cererespdsdsifermads @ aelebwiowl salts can
conveni ently beinghtial to®d eRyrakéerithinthetsbepeldagns ihednfomi t h such appropri ate aci d.
Appropriate acids conprise, for exanple, inorganic acids such as hydrohalic
acl dS_, €.g. hyfj’ﬁ“ﬁecgﬁlsgi]ﬁt'e%teg)e{oclpe\ﬁg £ %rﬁm Fatid | Pthe g(ynlmfourtliscdf £l tu'c{&)an r(])g h_OrI ¢ and
the |ike acids; or organic acids suclr%uas, f)or. exapwblpe_, acetic,’ propanoi c,

hydr oxyaceti®k, D&Imedigtes used infheie prepagatiqngnyyi cagly herdeterrainpdby: thoserkilisAicthe succi ni ¢
(i.e. butanedi oir€whild Ghing Well-Rickun rhethdis isech BBbF ambBY Kaby Giffraekib.i C,

met hanesul foni ¢, ethanesul fonic, benzenesul fonic, p-tolucncsulfonic, cyclamc,
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forms can be conver _ reatnment wthn free
base form The Geptarrddoronay exhihil Relymorphrsry. leikitesbe undetstood thahBelpreaenéd and
sol vat ed f orys. intéifioh @RdBMpaRkyaiyeolynforptefhriepekdisih® pRbpetitd Refudinmé ecul ar

associ ation conprisin 35cpnpoun f the invention and one or nore

phar maceut i cal Wea%%“égf%%m@%%&%‘tedﬁ%ﬁ“&% '&s, e.g. water or ethanol The term
"hydrate' is used when said solvent is water. - 3 - Interesting conpounds of
formula (1) areThdhganasewiselinepsersiblé aridraddition|spltssenastipnedieregrabensrage of t he

fol | ow ng rest rmneint @GndRie¢ the thefapelticallP addive AX- TR adBfioR alRbrhSthat the

%ér ;?;nKL%% glnéorgprOuggs)of l?ojirnju?a (Byaré 89? %for%. T%%sel:f))%ati‘rnsacgtgltcg}/}! aicceoprtabfg ac%’ R4 and

addition salts can conveniently be obtained by treating the base form with such
appropriate acid. Appropriate acids comprise, for example, inorganic acids such as
hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric, phosphoric and
the like acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic,

25  lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butanedioic acid),
maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and
the like acids.

30  Conversely said salt forms can be converted by treatment with an appropriate base into
the free base form.

The compounds of formula (I) may exist in both unsolvated and solvated forms. The
term ‘solvate’ is used herein to describe a molecular association comprising a
35  compound of the invention and one or more pharmaceutically acceptable solvent

molecules, e.g. water or ethanol. The term ‘hydrate’ is used when said solvent is water.



Conmpounds of fornmula (1) can in general be prepared by N-al kyl ating an
internmediate 10of formula (I1) with m1iMeHmduueoff0Hmla§Hl). R5 N i
rTh R -NN-|-WORPORI030248> (| |)alp In formula (111) and heP&TABIWOEPSOYBr epr esent s
an appropriate |eaving group such as, for _15exanple, halo, e.g. thloro, brono
and the like; or a sulfonyloxy group such as, for exanple, nethanesul fonyl oxy,
4- met hyl benzenesul fonyl oxy and the |ike. Said N-al kylation reaction can

conveni ently belg@adug tatpduidSofifeatld @ ark HREd corPov@Rtof f#iN1aqd wHeRin &neampl €, an
aromati ¢ hydroc HQ&Qbf%b%ﬂ “%gn%ggg STt ylbenzene, di met hyl benzene and the

| i ke; an al kanol', "€.g., nthaﬁ%i, %Fﬁﬁﬁ@?,‘l-butanol and the 20like; a ketone,
e.g., 2-propanomeR! sPheylethyd: ¢rent anone and the |ike; an ether, e.g.,

t et rahydr of ur anp) 11 #pgi@xARRhyk ol' - OXybi set hane and the |ike; a dipolar
aprotic solvﬁentC ﬁlﬁh,m§ hkg}nethylfonnanide, N, N- di met hyl acet am de, di et hyl
sul f oxi de, n|teren;eXe,g?5nethyl-2-pyrro|idinone and the like; or a mxture
of such sol vent d. R¥isanegfydliori on of an appropriate base such as, for exanple, an
al kali or an eag)t k3 ®+kal RhereMBlREer?Scar bonat e, hydrogen carbonate, al koxi de,
hydri de, am de, hydroxide or oxide, e.g., sodium carbonate, sodium hydrogen
car bonat e, potagsi L um hoxi d spdi.um et hoxi de, ..pot assi um
tert. butox Pd e, éé%lg(lmll} ﬁ?ﬁ{}g&%%@ gagﬂ{l g?ﬁleé mi)%gfengg%ll%}%a?]ky g;rt 0% flr(lzllélf enélgﬁh Fum
carbonate, al cPiUMTPRIAHE D iptgmesdints fpamiladd) t he 1ike; or an organic base,
such as, for exanple, an amine, e g , N, N diethylethanam ne,

30N- (1- et hyl et hyl ) - 2- pr opanam ne, 4-ethyl nor ghol i ne, pyridine and the |ike
may be utilized to pick up the acid which is Mberated during the course of
the reaction. In sone insyances the addigjionfof fan iodide salt, preferably an
al kali netal iodide, i’ ApprspH ate. S Kated‘r€W§€rapﬁres and
stirring may enhance the rate of the reactﬁpn.'Alternatively, sai d
N-al kyl ati on may be carrined out by applying amt-known conditions 350f phase

transfer catalysis reactions. - 4 - Conpounds of formula (I) can also be
prepared by N-ajkylani PR AL o Q F0h Ap frbpidte Whiifl 3Bub QiRLIRY ate of
formul a (IVP whélreip ﬁ)fﬁls e |Qed aspra JEgl(‘:élalp pot%er 1t%§1r(}u y rfggen.

5 example, halo, e.g. chloro, bromo and the like; or a sulfonyloxy group suclt as, to

example, methanesulfonyloxy, 4-methylbenzenesulfonyloxy and the like. .
Said N-alkylation reaction can conveniently be conducted in a reaction-inert solvent
such as, for example, an aromatic hydrocarbon, e.g., benzene, methylbenzene,

- dimethylbenzene and the like; an alkanol, e.g., methanol, ethanol, 1-butanol and the

20 like; a ketone, e.g., 2-propanone, 4-methyl-2-pentanone and the like; an ether, e.g.,
tetrahydrofuran, 1,4-dioxane, 1,1'-oxybisethane and the like; a dipolar aprotic solvent,
e.g., N,N-dimethylformamide, N, N-dimethylacetamide, dimethyl sulfoxide, nitro-
benzene, 1-methyl-2-pyrrolidinone and the like; or a mixture of such solvents. The
addition of an appropriate base such as, for example, an alkali or an earth alkaline metal

25  carbonate, hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide, e.g.,
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium
methoxide, sodium ethoxide, potassium tert. butoxide, sodium hydride, sodium amide,
sodium hydroxide, calcium carbonate, calcium hydroxide, calcium oxide and the like;
or an organic base, such as, for example, an amine, e.g., N,N-diethylethanamine,

30 N-(1-methylethyl)-2-propanamine, 4-ethylmorpholine, pyridine and the like may be
utilized to pick up the acid which is liberated during the course of the reaction. In some
instances the addition of an iodide salt, preferably an alkali metal iodide, is appropriate.
Somewhat elevated temperatures and stirring may enhance the rate of the reaction.
Alternatively, said N-alkylation may be carried out by applying art-known conditions

35  of phase transfer catalysis reactions.
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(4-a) In formula (I1V) and hereinafter Wrepresents an ap rlate | eavi ng
group such %0 240§P9@%Wanpl e, hal o, e.g. chloro, brono andC W%@msor a
sul f onyl oxy group such as, for 10exanpl e, thanesulfonyloxy,

4- et hyl benzenesul fonyl oxy and the like. Said N-alkylation reaction can
conveniently be conducted as described above. Conpounds of fornula (I-a),
defined as conpounds of fornmula (1) wherein Rl represents hydrogen, can be

p][ e!gar edI by( Pg/dcwmus @ﬁoﬁmgymSawafbefpwpméhe Malmatlngﬁ%ﬁb&% @%ﬁgfﬁpounds
of fornula v es e pre of a
sui tabl e catal y@??gﬁéh aserme | um B%Q@y%lﬁﬁemx 1%6%5’?%%’5915‘%@30%6? fornul a

(111) are knownthsylkyilregen- chI oro 3-ethyl-3Him dazo[ 4, 5- b]pyri di ne

(Bol I cttinohinco Farmaceutico (1970), 109, (11), 665-73), or are prepared
as set out in the Exanples A 1, A 2, A3, A4, RA 5 and A 6. The conpounds of
formula (1) as prepared in the herei nabove dedgcrifgred processes may 25be
synthesized in the formof racem c/mxtu nantiomers which can be
separated from one anot'e¥ fotlo ol utiomproc@dures. Those
conpounds of fornmula (1) that are ,nracemc formmy be converted
into the correspondi ng Jast er eoneric sal tRfO(m); by reaction with a suitable
chiral acid. Said di astereonerl C salt forms are subsequently separated, for

exarrpl e, by sel %lvell 8{, ct i.ona Y@Ocr%{ ial lizati n an t he enﬁntl omers are
i berated ther ef PO by & Y prderei IEPTSAPI R 2RERRAYC 1AV RS BRPRFYAGS e

chanti oneric fo‘?’%ﬁlpbﬁ Apyee. &Glﬁp@ubmmmﬂd therditver| ca aspifonyloxylguay such &, for | i qui d

chr omat ogr aghy a@mm meﬁmersﬁko@toayl@ﬂ%ﬂbé&&@ﬁ@ulf&@kﬁtyram fesker gpghem cal ly

Lsomeric Torms MR rcgc“’ SRR q{?abﬁﬁ%%’ig e:glteag %Sflg?epg‘lhgverrat erials,

st er eocheni cal | Yy Somer I & 10r Confve]tnﬁré
provided that the reaction occurs stereospccifically. Preferably if a specific
st er eoi soner i sCefeptundsiof famule dampslslingd asicohp@inds effntnmds Iy etierbip RSt er eospeci fi ¢

met hods of prepapidn®hydti3es @aied feshsedMyl Hydrogenating compounds of formula (I-b),
15 defined as compounds of formula (I) wherein R! represents phenylmethyl, in the

presence of a suitable catalyst such as palladium-on-carbon.

R’ R’

R* : R4
| A PA/C (10%) /\ 1‘|I I o~
N AN, ———> HN N——k A,
S N "R \__/ NTONTUR
RZ
(I-b) (I-a)

20  Intermediates of formula (III) are known such as 2-chloro-3-ethyl-3H-imidazo[4,5-
b]pyridine (Bollettino Chimico Farmaceutico (1970), 109, (11), 665-73), or are
prepared as set out in the Examples A.1, A.2, A3, A4, A5 and A.6.

The compounds of formula (I) as prepared in the hereinabove described processes may
25  be synthesized in the form of racemic mixtures of enantiomers which can be separated
from one another following art-known resolution procedures. Those compounds of
formula (I) that are obtained in racemic form may be converted into the corresponding
diastereomeric salt forms by reaction with a suitable chiral acid. Said diastereomeric
salt forms are subsequently separated, for example, by selective or fractional
30  crystallization and the enantiomers are liberated therefrom by alkali. An alternative

manner of separating the enantiomeric forms of the compounds of formula (I) involves



advant ageously enpl oy enantionerically pure starting materials. In view of the
capability of the conpounds of the present invention to relax the fundus as
denonst r at edV? APAYRMacol ogi cal Exanple C, the subject PESHBYIHESEr e usefu

to 10treat conditions related to a hanpered or inpaired relaxation of the
findus such as, e.g. gastro-oesophageal reflux, heartburn (including episodic
heart burn, nocturnal heartburn, and neal -i nduccd heartburn), dyspepsia, early

satiety, bl oati fg;@BtdoRR8kGNkPusiddSRERSkAARY ngp@aé?&k ¥rddliafygastric
enptying, by inpaired.rel axatll 0121 %Ejl%cﬂg 15f 1] Rdus (iio 00 |nq§st,| B or by
hyper sensi ti vi t OREIGREPS PRY P&t BsderivehTopfisopesrondipapie serearemily exanpl e a

| ack of appeti t spmémeformgofcdhe dnprdpniessiartemrhatertds, petvided thatthe esacticdmicturng,

bl oating and gaggRupcafitilyaPtddab! a%?éﬂiﬁ@&&@oi?d?ﬁm siréd[‘giidjgﬂngﬂ)uﬁﬁj%ps’
(generally call ed hﬁ{sel r}lchpatlents su ge({l ?ﬁrﬁZOfrom yspeptic _Yrrpt ons as a
result of del ay®uYgRSHFIceYeHptaPericuetiagds vt rspasatipnn dpisgimathgdamél r el axati on and
can be rel i evedadhntagmisly dyslogphintiomyniqatlp perelstartanggmiarergdser i ng a proki netic
agent such as, e.g. cisapride. Patients can have dyspeptic synptons w t hout

having a di st urRegewasihe t&bHabilRl Hidibo %I&Eiorfthg)ﬁég&ﬁthhggﬁéﬁ@tr{fmhmdﬁsesu't

froma hypercontracted fund resyl ti Inadmnis conpl 1ance and
abnormalities i eﬁ’é’n%ﬁf‘é“[‘g\t‘? gﬁarf“ﬁﬂg?%cﬁl gf‘%&%ﬁ Cdnthe APRjert gompRpes e 8seitdns may
ari se from Hypetrsxngiditions tejataf totathemperad aisintpairedakaxaion ofi the Autdyparch antergact ed
fundus resul ts kiud.olofhikaeste ARbLAGELRh, g B! ARG, HifiA0" compl 1 ance of

t he stomach" c¢ be expressed as the rati the vol une the stomach over

the pressure e%‘?"”{’tgwnbé}‘dt“i‘?é 'WB??&&‘ﬁa%mSz doyﬁi’f’é’s%rﬁﬁ‘ﬂ}’ Paiche bigptingrad shgspeeh

relates to the gastric tone, which is the result of the tonic contraction of

nuscl e fi bers oPyipapsipmaexbaeuscsitbyririzhed gakirie empoxigydy inpaired adaxkie tlemach, by

exerting a fggu I t [ 14 c |.shes the
fuﬁ@h%‘:{o QR 119ge§t9(91 Jr%?t}%g&seggﬁﬁh{tb ngsf???[%)a}xa 5 %é@ﬁ@

reservoir function of the Sstomach Pat | ents. erin rearly satiety
cannot finish a8 arﬁg’élexﬁrﬁ‘éélaﬁhégﬂpﬁ’@gf‘: feeling oh fudlgess ey eatichie ause®e abl e t o
finish said norwmhitinggdloatifpamiedakepuswrectationsubj ect starts eating, the stomach
wi || show an adaptive relaxation, i.e. the stomach wll relax - 6 - to accept
the food that igy, - Thi g&g@é' i I t i . when t he
conpl i ance of tgghgﬁgﬁggﬂawémhgﬁper edﬁ u\\/{;%ln %:ﬁé%%m’? %lefiz?e%ﬁl Raﬁ%@?)rsggg}ngqaxati on
of the fundds. BR dyspepiiormptEnsAsiaresl obfclyed sadmpauninss ysually hawglagopmal | t

fol l ows that théngdicedention mdanah berelialalof te\dystepti asyimgidtadb yoddntifistaitin g

war m bl ooded anj nel s:. J.0¢l.0di ng (generally called herein patients)
suffering from Ign%g?t}cedg%es}f‘g{x%t?'%% o# @tehe fundus to food ingestion.
Consequently a nethod of treatnent is provided for relieving patients

suf fering from COKES cibhive dgpepficaymptogys wathanidiasing g sistyrbedesiop smgeie. r ef | ux,
heart burn 10 i ntheirdlyspepapisotons heardsiitfrom ahgpdrevnnatted Radidrosultingdng

meal -i nduced heart i Joy s [ . t] d or exi a.
fence, the use. apaucLomPKRRE R Boerfliliss o Blphyo B AR AR BRARET S0 G
particul ar the TXSBOPHF SHIRIBTRHBIH drisstiraup hyRerssnsitiyityfoh thetfwrdugrigighastionr e of a

nmedi cine for treating 15conditions involving an inpaired rel axation of the
fundus to food Amgpstintactedifiid@Sesitgin a diminished compliance of the stomach. The

30  "compliance of the stomach" can be expressed as the ratio of the volume of the stomach

over the pressure exerted by the stomach wall. The compliance of the stomach relates
to the gastric tone, which is the result of the tonic contraction of muscle fibers of the
proximal stomach. This proximal part of the stomach, by exerting a regulated tonic

contraction (gastric tone), accomplishes the reservoir function of the stomach.
- 35

Patients suffering from early satiety cannot finish a normal meal since they feel
saturated before they are able to finish said normal meal. Normally when a subject
starts eating, the stomach will show an adaptive relaxation, i.e. the stomach will relax



gast ro- oesophageal reflux, heartburn (including episodic heartburn, nocturnal

heart burn, and neal -i nduced heartburn), dyspepsia, early satiety, bloating and

anorexi a. BOYO2ZYBBYAY actic and therapeutic treatnent a?@T@HW’%’é‘Q%‘G. 20The

synptons of inpaired fundic relaxation may also arise due to the intake of

chem cal substances, e.g. Selective Seret ofine Re- upt ake Inhibitors (SSR's),

such as fluoxetine, paroxetine, fluvoxam ne, citalopram sertraline; or

eryt hromycin an inal art i ot - 0] J . 0.

e 523, vk 574, AR S B P Gk S Tl il € RGN HDoSHAD RS - 2

(85) - 4" - deoxy- 6°¥PlEBERS Hreiqrach vrEipAred whichgasgligin an impamggelatiopotibe,  and

KC- 11458. Anot hmddsuncti onal gastrointestinal disordcr is irritable bowel

syndrome whereby one of its features is believed to be related to

hyper sensi tiqit - i i te 3 I el i eved that

nodul ati on 05:! sgll‘gé%%[g? g@ﬁgf"? tlh\g/ic%ﬁﬁahfﬁfefoﬁﬂn%@irlltcfgh%igsttp ‘ﬁéﬁ%%%s%ggent

i nvention havi n§veIticAdlse Pravidsx ametid B%{%‘i?élflg Pagn-hiegdedegimals, ingludinedwmans. on  of

t he synptons i n(gsudbplpctatiedhiréie patiegtsy sudferihBFomAmpgrediralgtayion bethe sgdad toa conmpound

of forrmula (I) : . LGl . . | . prritable
foB i ﬁloﬁagggs%@éﬁagaq{et@d%? b8 i{ RbvliLRE #eggvﬁgatﬁgs

bowel syndrone) is provid Furthermpre the conp are al so
able to reduce %"rﬁéﬂbﬁgﬂm&g%ﬁ‘?%t Lah o5 {95 eyarnle.ersitoassonhageahipher.deprdum vity. 35
To prepare tthe (indudisceisoticakartony asitimatsartfurd, Ahé meilMadicedReartBiingf f ecti ve
amount of the L cul thg&p o] gr acid addition salt form as the
active ingredi gﬁisb%pgﬁt%}ngi%ne ’:Bn[bq}u%%hr?gd?gl%g m xture with a pharmaceutically
acceptable carrjer, which - 7 - carrier may take a wide variety of forns
dependi ng on t heeicsrths BYe o e spapantd of foaayla (B @s mediciag if mpddedatddn partimdae

phar maceuti cal thenpogiatcompsurdrof fetesiar(BEbiythe matithdtae yf 8 osaighe fanfasiy t abl e,
preferably, 4 .Orco%gmoﬂé ﬁggl%%gﬁ]ngﬂa eJl Yelaxafi Gt (?fltf'xé/fugtﬁusgg fo%ﬁ'ix%%gt%"rl%lllcﬂ JUSetion.
For exanple, in preparing the conpositions in oral dosage 7 orm any & the
usual 5phar macedAsire-arsopkiEreal refiyr hrarthygs|(ngluding spisaflighearthyp, nogwmsl e, ~ wat er
glycols, oils, atabire)mdandl-inkecel hk@tburh)tdyepepsia.cafly sfics] blohtdisidd picgas.at i ons
such as suspensy LX] ' .1 0r solid carriers such as
st ar ches, s5gar%Qﬂégogﬁ%ﬁ%{glsaﬁgﬁe%%h%@,t?e%?%e g%rgfehﬁ%%?dht egrating agents and the
like in the case of powders, pills, capsules and tablets. Because of their
ease i n admbi stheaymemsod redisd fndicaglasation snay alsp ageafiueihihe isge of0advant ageous
o[) al doisage ulni thefn@gangubktandsklieqh S&a&ﬁresedeio@lin[am@rﬂpwkﬁmﬁﬂﬁﬁks_ (G&Rl’is)ﬁﬁlﬁah% e”

obvi ous enpl o .FO - tion .he [Lier W usua
conpri seyst renrJ i I%&\%gttnle:ef ? arg??&lﬁgggl& _g)llarrlrﬁﬁ?%?g%&pﬁgﬁtsf%ﬁ{ahgﬁ Oﬁggﬁjﬁ%ﬁlyﬁuhanrdedi ent s?/ for
exanmpl e, to ai der¥bragpicn alike apgjotisangcrpdidesugh as, a2l al?P eENo1 4t ABAL294 or

exanpl e, may beGPI-€Ra(SRY-4i'idedMyt &GP epdxger§tidrhRin A0BP)-4'S@&Hx$-8l9- ne sol ution,

gl ucose S0l 31| ol AnThKLATE D% Ea! Ao s Iashycasecedhisg on. | nj ectabl e

suspensi ons nmay ‘a epared 1 n’which tase approprirate I'iquid carriers,
suspendi ng agents and the |ike may be enployed. In the conpositions suitable
for per cut aneoudneibirifiricipra gasynintastieal disprdpiap irgblednael yyndromp mhseeby ane of

pe PTEF r a:j i o.nt ﬁnhﬁm@&tﬁl@s ﬁgﬁg@e@ﬂﬂ%&’e#a&ﬁ@hﬂiﬁﬁbﬁhiw@tdfﬂﬁ g@gt@flﬁsten@i![@hj I9hab %/t\% .

conbi ned wi S. i.thves any.nature in.m.nor .br oportion ic
Saaitives do nob IS oS4 YE R RlaiesBR Mk iD RS oFf BB MR LM "ol
addi tives rdy fResentipumion havingiindusgelpxation propertiehaaxichult iandedictionsf the hel pf ul
for preparing tdyempias ihetbjequdEiitd B6s IBIhaAsRraaIP divké OMNscofpyuiBoradn ni st er ed

in various ways r e | patc as. a t- as.an oi ntnent.
Aci d addition sfé’Fﬁ‘%lgg? _fo?l%l}eaa%né@{lgg? %fgalanrne(ﬁcﬁ%? @5'[srga m\%/é‘?%ﬁrrg%fqﬁg?‘f?lt y over the
correspondi ng b&8dome} imprayided o Byithsuadry thasompewids gbfasmpls (Dhaee @2®mblesar at i on of

aqueous conposi fetl@dshe Pain dsSockfqieGitagdsitoiagaat usittvaryf ormul ate the

af orenent i ggsed pharmaceuti cal conpositions in dosage unit formfor ease of

adm ni stration @an nLfaormty of. dosage..Dosage .unit form.as used in.the

apeci 1 cati on anmbrepar bE kil 8A0R RO PAR bnbon, 8% B BRGLPL ' O0 ¢ b e
as unitary dosajepartigdarropmpendeirhagd ¢iagld addigprespdit fernmian 8¢ agiinepringredient is

combined in intimate admixture with a pharmaceutically acceptable carrier, which



of active ingredient calculated to produce the desired therapeutic effect in
association with the required pharnmaceutical carrier. Exanples of such dosage
unit forns aV@20881%4%s (i ncl udi ng scored or coated tabl ®CIEP2ZMERRBes, pill s,
powder packets, wafers, injectable soluti ons or suspensi ons, teaspoonfuls,

t abl espoonfuls and the |Iike, and 35segregated nmultiples thereof. - 8 - For
oral adm nistration, the pharmaceutical conpositions may take the form of

sol i d dose for MBarriéGhaydnaiihRe vl St ormiiRbohddiealnl RvBbh 81 prapHadRdicGhawabl e

forms), capsul es or gel caps,.prepared by conventional neans, wth
phar maceut i cal | rﬁ%%%bsfrﬁ%‘ﬁ’e e I%FWEM{“&IC‘F?H’QQ“B‘?%&%&S Spipdin{tyy osage
pregel ati ni sed finseitable preferathy dornadininistpyion otallgaeealtyror by grextgpal mjegtion.

met hyl cel | ul osefer dkhhpififi pfadhg thedisRitiol HlRg HMS%%%%%%F&yfbj?ltﬂelﬂs%? QL t g alr g ingm
sili ] g S

phosphate); Jubrjcants.e g. . magnesium stearate, ta ca),;
(e.g. potato st ﬁbagﬂacﬁptl‘%&eﬂﬁ@if (‘f‘lﬂg}g‘ﬂy Blfcﬁéf’ef?‘f ex&?’pkﬁe‘f"'f‘tfﬁhélyﬁéér?ﬁ%’ (e.g.
sodi um | auryl seikqielstasy theTtke in tiblcaste of nml/lidped prepdragtnbyuches hopsisives, lsydpgwn i n

the art. 10 Li Qéli)ggs@ﬁ@ﬂﬁlﬁtﬁﬁlg;%§olfd@m%@ucl§9§gtd?£1§§,rsﬁ%air§ RadlRY luﬁ)ﬂgﬁéstégﬁt fegr ;nsm;’

for exanple, soJutions, syrups or suspensi.ons, or they my be pr

dry product for%é‘?ﬁ%@ilsfrﬁ?g?ﬂ?g\ﬁﬁ?nﬁs Wg‘ttgerlﬂi?rm CIréte @BPW%%?’é’ﬂlfeWg‘}l‘“e‘ Bt ore use.
Such |iquid prefhietst Bosmisqefythdiecase mpdmadstiayios sablansridoapdulaveepnasentolpt momal | y

Wi t h phar mepeut k&ahthYeode&aRIRRM A T id NiES caab Slidhaite AR AGiAdeNt s (e. g.
sorbitol syrup, ,nethylcell ul gﬁe, hydr oxy- rop | met hyl c]fllul ose or

hydr ogenat ed edf B aff’g’ho,ye ' ?fé%af%ﬁﬁ’gcgfa%‘ﬁt@ %:é}.‘egc.a”}eé(‘f"i‘ FUAlpromptise a) ;

non- aqueous Vehiterllesates ayleadt imarag peit) thoughlogheesigadeney forttapiplatcadhol ) ; and

preservatives (@IeilityBhie iREudaORYy kot SHR%Y BEZARNIE A b éé}a'teq iReid) .
20Phar naceut i cal L%ga%%g%tgabl e sweef.eners, conpr r eferabl | east . one

i se
i ntense sweet en® T SUUERET 2H0C Lot et Se(:sé’lhg’ioﬂr‘?f% qof splingandy r + ane,
acesul f ane Mot agls¢asepolstoui Injactapls! saspeheonsahdytatsvibe pecpaict ydwhichedsecone sweet ener,

nmonel I'in, stevi %&ﬂﬁa@ﬁiqﬁfd%ﬁle%?ﬁlspending atgents and the like may be employed. In th .
(4,1',6"-trichloro-4 eoxygal/ act osucr ose) ferabl sacc?)arl n,

A, 6 -trid re
Sodi um or  cal i TATOSNERLITI ki Aoy sORa I e Bmiche Rar e pnaly epaes
25sor bi t ol , nmanmpengiratichrenbanoig aget endiwre, suitatll¢ wetting agotaptionalyy coseed
hydrogenat ed gl 4R 8@taBK abdtivesr hityPhatur€ B B8} p@ﬁorh@rﬁ,ewhicﬁ RIGRRS dSNGEhEREr s are
conveni ent lc%\@ engl.g%/.ﬁd in.low co&ccgnttﬁ?gt i.0Nns. dgr. exanggg,, in.the case of
sodi um saccivar i hSEHHERNE deletemaas St e ykiP arikeddity Rl B beilitas §€ 19 (W v) 30based
on the total votdmisisedtionhethtiskialand/ormay ket lietnfyl fangteprrief Grealosiyedicemadmititing 0. 06% i n

the | ow dosage TR&aMMAIIsRBEs ARFLARAMAisEred 874 dridul REyshé §Nad0SASGARGRch The bul k
sweet ener can effectjvel Q’ be used i Lt es raﬂ“gl ngpaf rom about 10%
t 10 therpded;

d | .ar.ger qu
to about 35% p?erBPEHE I° 1T VMTEBL A 1@36“8’6%@‘9?@51\?% YVi#lceutical ly
accept abl e f| avelybslityhiethamresmmeding hase fortt, ere obristslngrorenyitade @rths i n t he

| ow dosage 450r %ﬁ&t%%f‘%&oﬂ&mBQ{Q&ﬁg_ fruit flavours such as cherry,
raspberry, black currant or strawberry flavour. A conbination of two flavours

may yield very good results. In the_high-dosage fornulations stronger flavours
may be requi redﬁéstféﬂwa-?ly@ Yan%e(&ﬁf%f?epgleﬁﬁg%qafgff@ewoa Iahl?a‘,“n?\ﬁeﬂtt‘catool fl avour,
Fantasy fl avourceangsitibes ihidkmgphit fvao dertcasal{laymaiteptedidengfomatypfidbagaur s.  Each
flavour may be pr&sentit fobin higsel ih@k sFeRRAFIn #n@ Qlatdl &r?&f@&ﬂorﬂl%eigﬁlyr angi ng

from 0. 05% }0 1?6.0%w/ V%j' Corgii nations of said str ong I'lavours ‘a _
advant ageou¥l y USEHe Uisspigblggsantany|dotases, e3ch i sontiinLe adrdstepesiaiY go any
change or | oss ofactiasingreding celohloted taprdduce thvalesiciddharapeotidéfficoinsiswkiatibre k

with the required pharmaceutical carrier. Examples of such dosage unit forms are

tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,

injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and

35  segregated multiples thereof.



formul ati on. The conpounds of the invention may be fornul ated for parenteral
adm ni stration by injection, conveniently intravenous, intranuscul ar or
subcut aneousVP AJ98E2Yn, for 10 exanpl e by bolus inject PEHESRO¥BHEBhuoUS

i ntravenous infusion. Fornulations for inj §Cti on may be presented in unit
dosage forme.g. in anpoules or in nultidéSé containers, wth an added
preservative. The conpositions nmay take such forns as suspensions, solutions
or emrul sions i ngQi : vehi . i 0 ry agents
Such s 1 50t oni Fone “SuEauER oflng ERe g aR S N T AR EE RN, 2
Alternatively, $956Tes; peexappice bl beraywallowahlenmaherad chewablg lsrmyomptulesut i on
with a suitabl eongehiapd, prepered by sdmsentloalpydaageinh pigasmtienlyhedpableuse. The
conmpounds of t hg dRuend LR Wn%‘é%gg?@%fpg@mé{iﬁ%ﬁﬂnﬁ% Lsghal conpositions such

as suppositories or. retention ene 0 I'ni ng coriventi onal suppository

bases such 20asPUBEBEPHIRIdERe FhydroraroRyl etw|cgbdosexidises (8- lakpsel in t he

treatment of comdirodrpnglineaichtleg dr oalaiutmahpathed); dubricamead. s athgnedivns sfehre, of t he

fundus coul d eagi el f ' [ . t results
Pt RS RFASES ke, St LR Sk

t
presented hereinafter. , erapeuti cal ly
25ef fecti ve dos®EWSEF-& speumlgyipunbatehhk blets mayhg/cryedbbypetiedsghll knepne
preferably fronnGh&drt.ng/ kg to 0.5 ny/ kg body weight. It may be appropriate to
adm ni ster tthe therapeutically effective dose as two, three, four or nore
sub-doses at ap ri i : i -doses may be
formul ated as ug{q?gfég’%gaé‘bﬁf?%@_@8&“@%&%%& tél%ﬁ%eg@%ﬁ?%gﬁn#%e’t o 350 ng, and
in particul ar 15HHOBHEYIHES YTSUREDTIONS: FOhsygROhcameseped avamdy Persseider form  The
exact dosage ancbrftitetiprewitly watkr @ditien biitabiatvieldtle defoands. Such lied paphhatstsar

conpound of for é&slgq: I cu ot | reate t he
severity of thegg%,ﬁedﬁgrtgé%n elorrll%,ht?ipgagt%g : ’%ﬁ[é?nglwhﬁmg?a%ﬁ%%gtﬁ llééa%chtg ephysi cal
condi tion of t hisldiues such pasuspeading seenis(canabitol sgupmprshyleplitiosafydipx-he pati ent
may b'edt aki n%, @spylsnetisildellidonyet hydroptiate edibid fhie)Y cindlsithiag agdnts (E@r 1%&1@151{@&& it
i s evident that 8 t. I r . nerease
dependi ng on th@?é’??ﬁé‘ﬁﬁ%‘?‘?ﬁ%ﬁ% k%%tq %#ﬁgfli@ tggﬁ;dp? \c%lrﬁl?’ggeiﬁ%ﬁai %% on the

eval uation of tPes §?Sc,(P-§rfnﬁP1é1§éPT%D’HQhIf‘ﬁ@‘Yé@WE%W@@FC 3K i nst ant
invention. The effective daily anmount ranges nentioned herei nabove are
therefore Al y Puindsdeiti@ily acceptible swédgpendomngrispréfarbiRdrRagbnamm@nid strati on,

t he pharmaceuti [t 1L f ri fromQ..05 to 99 % by
wei ght, nore pr %?égtreg%{%&ﬁégnﬁh%ﬂ?[m[ 8&?@%%{5@%4%?&%?%05%%%%% a%e(rg%l?aér}eabl y from
0.1 to 50 % by REFS§ME vy eyclenats, alitamgrdtivssqchalyone syyegigrer, mensing t o 99. 95 %
]?y wei ght, nor est@.ﬁ@icﬁroablhqalf)sreQMI%—tﬁdhl&@&@,@%i%k@ﬂac%su@&s{%ﬂ pragggblpr ef elr?bl y
rom50 to 99.9 [ % i e carrier, a

per cent ages_bei Sﬁ@%as’gg&%rﬁ c%r%éc@gf%@hg%? %gas‘lsﬁﬁ)glﬁl?/y %“ggg‘%%g"ﬁl Al Cpart 10In the
procedur es “descioFd mepEginfipqiese. upese Blalteongi isgmalb Blusoseatidsnasnatest gusesed: ° DCM
stands for di chdypuporyiitblace@amel DMoneeans N, N- di net hyl f or mam de; DI PE stands for
di i sopropyl ether. For sonme chem cals the chem cal formula was used, e.g.

CH2Cl12 stands f | &hl s a anmoni. um hydr oxi de, CH3O0OH
means net hanol B@%lﬁ%g%gg%g a‘s1sn|e[Slﬁ{léc%)zigr]< %yor.gﬁé{’]g);w and %@8& ﬁ%%eﬁgm%cglﬁlesi um
sul fate. 15 A. ByFIspeETodivgt sacefaripfhe popsentmtiensmex ergt Gom 004%lp OF%e p&vht i on
of Nat i nt er radi aa@ed dn)the total volume of the final formulation, and preferably is about 0.06% in the

low-dosage formulations and about 0.08% in the high-dosage ones. The bulk

sweetener can effectively be used in larger quantities ranging from about 10% to about
35%, preferably from about 10% to 15% (w/v).

35  The pharmaceutically acceptable flavours which can mask the bitter tasting ingredients
in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,
black currant or strawberry flavour. A combination of two flavours may yield very
good results. In the high-dosage formulations stronger flavours may be required such



3- Hexanone (1.627 nol) and ethyl formate (1.79 nol) were added slowy at 5C to
a solution of sodium nethanolate (3099 (1.79 nol) in dieth et her (1500 nil).

I
The 20ni xt urOd¥80%R0 r ed at room tenperature for 18 ho@Fﬁéé’%ﬂO%*@ﬁ"ﬁist ation
resulted). The solvent was evaporated till ¢dryness. The product was used
W thout further purification, yielding 260 g of internediate (1). A m xture
of internediate (1) (1.732 nol), 2-cyanoacetam de (0.868 nol) and

25pi peri di ni um ao@trahe (hHocdfic fBvour,iMinnabe Mla(dbd0ntky flwvasr &idithd e and ref Iduxfe]g
f 8 h . A i I . i ered off,
or ours Cﬁ{a'nﬁa ﬁ%&llgf g&ggltlgig% éill‘@% f%gglﬁg 5 -I(-: ?lggcgﬁ ?%183% ?%e@eﬁ\f\%gtlb% h% g) was

washed with water an rre

crystal lized frHREESHPEPEHhWHE n&ﬁ@‘ﬁ?ﬁ@?gg‘ﬁ‘éoﬁe@iﬂ e GY/B)- feeantinatioey o gaidf f  and
dri ed, vyi el di ngston§ flgvais arpbdrnegioatle ufd) Pefirablg 2@@your is wpd Pabjoas adgti on  of

i nternediat g (%ndet‘%orﬁlhiﬂl‘iﬂhge &f lodshir edsi¥Bdl 8818ur{udder the YHE QmRlidhd GriRCi d (1000 m)
was stirred and.rcfl uxed for 6 days, then poured out on ice, basified with

NH4OH and extrafé’PglélaWri'h DCM The organic | ayer was separated, dried (MgSO4),
filtered and the sol vent was evaporated, yielding 31 g of residue. A part (1
g) was crystal | Theewnipourdsaf Hiesnvgniéorohaybeioopdatehir bamuted] Rminifinaiopbgci pi t at e
\évas Pfi I tered of injeatiéh, dérveslently iﬁirﬂjeﬁgls,oipﬁarﬁu_&glai %}tsglﬁdm%@cis@njééﬁbg,(fﬁ}é- E—O\}\AC)- tNQ
repar ation . i t.ric aci : mol ). was . .a slowy a
5)c to a sol ki o%a@?}eﬁgﬁ{@ﬁiﬁ%?%ﬁ%%{ )R ‘F‘b".“ié’grarvr%ﬂ("fs %“%“Slso&ll %n%“&lr“?aé““ésgf?ﬁ (280 m ).
The ni xt ure wasietionBey bg preented in witfiosee fagpos i amperlesen i weltidess ext r act ed
with DCM The ocopginices, Wéityian addes pssgaitdiceThe dmpedtidiviabidike shid foanegt and t he

th X ; @n add ' . _ b o
i(r)y\s/? al | }A?Zde}/?%%i%%’g?%%%ﬂﬁgI"p&’l@éﬁ%ﬁgﬁ.og{fﬁ‘re wﬂ%hléeg%& mé}f‘?hn\g?ed of f and

an reciplitate ) }
dried, yielding 8Bk 2&eHif é‘iCﬁéa 1SQO81%8) SU@P&WIH@&%@}I?SH@)aﬂ%@é}?%%l%n of
i nt er medi atl® ( 5jgents. Altemnatively, the active ingredient may be in powder form for constitution with
a suitable vehicle, e.g. sterile pyrogen-free water before use.

The compounds of the invention may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g. containing conventional suppository bases such
20 as cocoa butter or other glycerides.

Those of skill in the treatment of conditions related to a hampered or impaired
relaxation of the fundus could easily determine the effective daily amount from the test
results presented hereinafter. In general it is contemplated that a therapeutically

25 effective dose would be from 0.001 mg/kg to 5 mg/kg body weight, more preferably
from 0.01 mg/kg to 0.5 mg/kg body weight. It may be appropriate to administer the
therapeutically effective dose as two, three, four or more sub-doses at appropriate
intervals throughout the day. Said sub-doses may be formulated as unit dosage forms,
for example, containing 0.1 mg to 350 mg, and in particular 1 to 200 mg of active

30  ingredient per unit dosage form. ‘

The exact dosage and frequency of administration depends on the particular compound
of formula (I) used, the particular condition being treated, the severity of the condition
being treated, the age, weight and general physical condition of the particular patient as
35  well as other medication the patient may be taking, as is well known to those skilled in
the art. Furthermore, it is evident that said effective daily amount may be lowered or
increased depending on the response of the treated patient and/or depending on the
evaluation of the physician prescribing the compounds of the instant invention. The
effective daily amount ranges mentioned hereinabove are therefore only guidelines.



15Phosphoric trichloride (0.595 nol) was added slowy at roomtenperature to a
solution of inten-nediate (4) and NJV,N-triethyl benzenenet hanam ni um chl ori de
(0.06 nol) iMMOZWEOWA % rile (400 nil). The mixture was stPCHEEHIFISIBEC for 8
hours. The sol vent was evaporated. The resi due was poured out on ice. The

m xture was basified with N1140H and extratfed with DCM The organic | ayer was
separated, dried (MJSO4), 20filtered and the sol vent was evaporated. The
product was used wi thout further purification, yielding 26 g of internediate
(5). 02 0 Prepa i fi.nter iate.(6) A mxture of intt, ediate (5) (0.093
mol) in a sol ut :bg#ngg‘g?r%tt éa%%d:%%gg (s S\gl\%. T thffﬁar%m?“%ﬁﬁ RPOSIRD “élﬁi rred at room
t enper at ur e ovePisfeEMY eameprise fread-Bup 9P it by Weight, monepprefergplydrom OThéo Y %divpi t at e

was filtered, wasighdewintoiorvBicasabdnBo il 1e@.50% BY Heigst ok fige Jcﬁ?é’/ﬁlﬁ@ﬁieﬁt(bt),er medi at e

6 - 97Q) . [ f N, ..., e ) 1 N2 i di
(7 Amxtore B PRS0 o apy Sy MR L6 1

7 i v58%) in
met hanol 5(200 Foye Arefsrablyifromed0 w99 9%unveighiyeria pheamicovticall hengegahlnekeriera 3 bar

pressure of hydslbgecentdgbeteiid Yab&r RAhOMeI ceifipdsiten. Cel ite was washed with water.

The filtrate was evaporated till dryness, yielding 14.5 g of internediate (7).
h) Preparation Bﬁlexli%le'lﬂl ---'""internediate (8 A mxture of internmediate (7)
(0.082 nol) and nmol) in xylene (150 m ) was 10stirred and refl uxed

over ni ght ,  thenlndbepregeduess dessribedcherrinadienhe follpwengnrbbusiviskioustvecroiassdf TIGNST ed,
washed \|M th walt ﬂﬁm.ﬁﬂl& @dhﬂ&&n%i{%%af_%ﬁdﬁv%@anwm ég?hﬁéﬂ%jli%ﬂnilﬁéidgﬂ%lg%@taﬁﬁhrf@fmt ogr aphy
over silica gel .{eluent.: 5. 15- e pure
fractions were %léﬁ%Prgg}r’]gtgergr?z TS bcgiggﬁwgméc\?g{ﬁgp‘i? &4’ “Sﬁﬁ’ee'i% &312§8e vas
crystallized fr#pdsdetdighlaremnethim) PH,Ofiveecapy annpiitathydiwaisle fCH 18 edarsf f  and

dried, yieldi ngméhendd, 1g,dCh; hdhhs @(_ﬁtasjsﬁhh?cfal’&ﬂhté;t&d@\ﬁgsmqﬁbangl%%%siuﬁﬂsuﬁit@par ation
of crAinterngdi ate (9) Hydrochloric acid (2N) (2 ) was added very slowy at

100C to a m xt UA?S\pntthesis of the intermediates

Example A.1

a) Preparation of /\/ﬁj/\o‘ Na* intermediate (1)

3-Hexanone (1.627 mol) and ethyl formate (1.79 mol) were added slowly at 5°C-to a
solution of sodium methanolate (30%) (1.79 mol) in diethyl ether (1500 ml). The
20 mixture was stirred at room temperature for 18 hours (precipitation resulted). The

solvent was evaporated till dryness. The product was used without further purification
yielding 260 g of intermediate (1). '

CN
b) Preparation of /\:AIN;&/ intermediate (2)

A mixture of intermediate (1) (1.732 mol), 2-cyanoacetamide (0.868 mol) and

25  piperidinium acetate (0.65 mol) in water (1500 ml) was stirred and refluxed for 8 hours.
Acetic acid (200 ml) was added. The precipitate was filtered off, washed with water
and dried, yielding 85g (27%) of product. A part (3 g) was crystallized from
2-propanone and DIPE. The precipitate was filtered off and dried, yielding 1.5 g of

intermediate (2) (mp. 220°C).
30



intermediate (8) (0.053 nol) in phosphoric trichloride (100 nil). The m xture
was stirred at 120C overnight, then cooled and the sol vent was evaporated. The
resi due 20 WR3VBEKRNW up in an aqueous K2COB sol ution ( POVEPHROEKBr acted with
CH2C12/ CH3OH (95/5). The organic |ayer was,;separated, dried (MySH4), filtered,
and the solvent was evaporated till dryness, yielding 8.5 g (72% of
internediate (9). Exanple A.2 a) Preparation of C NC nkediate (10) - 13 - The
m xture was stirred at roomtenperature for hours. The sol vent was

evapor at ed. The s used without further purificatio i.e|] dihg
i nt er medi at e (166[11.‘r 2ﬁlfs}l\élgar ation of i iate (11) | ntngf?rﬁge 1|ala@gé)n( 10)
(0.998 nol) and 2-cyanoacetanm de (0.998 nol) 'were added to a 5sol ution of

pi peri di ni um acegt.a; $ i . ] stirred
and refl uxed fo% ﬂg& 6%%&%%%463%%(2;{31' %@%0?@81(1%19?9\(/\@5@ gg—éﬁ%é%ﬁ%&%&%@%ﬁt ate was
filtered of f, wiER&AYSMheR PRRIEEPU LR dccgPstitgd WithdY IO and exjacied withBGM: s
fraction (1). Aonganit layér waisepdrated diiah(MgI0.L, Ziltgled wadthe sylséra was 2@gofate@m di et hyl
et her. The precipj et ar i j el di k of
Fncermearac e, (00 " STIR SRR Qro iAo BuflE ety

m xture of ihte Pht & emffflpttﬁ?mﬁhﬁlﬂf off Anddrirdovipidmeiled siefh iptemardjatg @00 ni )
was stirred and(meflbi®d for 6 days, then poured out on ice and hasified with
NRACH. The precipitate was filtered off, washed with water and dried, yielding
fraction (1). The filtrate was extracted w ph CH2C12/ CH3CH 90/ 10. The organic
| ayer was separ&tcped, 15dri,ed (MgSO™4), fil %and t he sol vent was evapor at ed.
The resi due was“CORMTHEA W th fraction Wi el ding 33 g offtgrwdigiet4) part of
this product (3 g) was crystallized fromdi ethyl ether. The precipitate was

filtered off angd.drie ieldin i f internmediate (12) (np,..197C). d)
Preparation of lqlltrﬁ? %?&r@oﬁqaﬂ“él?(vi‘%d%e‘gﬂﬂﬁvgﬁtéﬁa aosogﬁl."%@ﬁ&ffﬂ%‘ﬁd(‘%g@added sl owl y
at 5C to a sol utli®a nefl) inselphyredicalt (@8Q D) The mixture was stirred at 5°C for 1 hour,

10 poured out on ice and extracted with DCM. The organic layer was separated, dried

(MgS0y), filtered and the solvent was evaporated, yielding 25.6 g of residue. A part
(1 g) was crystallized from acetonitrile and DIPE. The precipitate was filtered off and
dried, yielding 0.5g of intermediate (4) (mp. 218°C).

1

. N . .
e) Preparation of \ intermediate (5)

15 Phosphoric trichloride (0.595 mol) was added slowly at room temperature to a solution
of intermediate (4) and N, N, N-triethylbenzenemethanaminium chloride (0.06 mol) in
acetonitrile (400 ml). The mixture was stirred at 80°C for 8 hours. The solvent was
evaporated. The residue was poured out on ice. The mixture was basified with
NH4OH and extracted with DCM. The organic layer was separated, dried (MgSOy),

20  filtered and the solvent was evaporated. The product was used without further
purification, yielding 26 g of intermediate (5).

~

H
NO]
f) Preparation of /Vﬁj/ intermediate (6)

A mixture of intermediate (5) (0.093 mol) in a solution of methanamine in water

(40 %) (100 ml) was stirred at room temperature overnight and poured out into ice



(0.198 nol) in sulphuric acid (300 mM) while the tenperature was kept bel ow
15C. The m xture was stirred at 5C for 1 hour and poured out on ice. The

preci pi t at e WRA3PPEW ed of f, washed with water and dri R§TVEPEPN$g fraction
(1). The filtrate was extracted with DCM The organi c | ayer was separ at ed,
dried (MgSH), filtered and the 25sol vent was evaporated. The residue was
conbined with the fraction (1), yielding 35 g of internediate (13). - ll;l - e
Preparation of [ NR it grimd i i -1 nol ) was
added sl owly at {_oo-ni“? é%%%ﬁ%j?%% P A SR AT T TP
mol) and N, N, N- PriPirmshaie ? ERemEt Banani ni um chl oride (0.084 mol) in
acetonitrile (350 nml). The m xture was stirred at 80C for 8 hours. The sol vent
was evaporated till dryness. The residue wasgttaken up on ice. The m xture vvgs
S5basified with xtracted with ® organic |ayer S ar at ed,
dried (MySO4), W%%gqéﬁd the sol ven vapor at ed, Vi e?{%?rﬁné: %?S(Z’Dof
internmediate (14). O Preparation of internmediate (15) Sodi um net hanol ate

309 0. 517 ) . ded sl oom t erat.yr o.a so| utjon of
i(nt e/? m(sdi at e ??ﬁ‘gm’(‘ %1 én%?‘%lﬁ?%\éém@‘?ég&Om%ggtg?ﬁﬁ')n.la‘fﬁ@br@ BFRMREs 10stirred
at room t enper atZ@P enli was Bired arreom poyepeeadure diar 2dwuiscederrad tex presstedf wi th DCM  The
organi c | ayer WAgirsRRAha! SfbredbveLeblitdVURN wasfvidsh&I@ich @A, tIE rfhy e was

evaporated, yieldin of inter iate.. 11_5n%. . reparation of NO2
i nternedi ate” (18YP° teﬁ? %Wgssoyleﬁm%qgisg%?fé’stg ef??g ((7g 055 inol) in nethananine
(200 M) was stirred at

h) Preparation of Ho)l\ I N intermediate (8)

A mixture of intermediate (7) (0.082 mol) and urea (0.089 mol) in xylene (150 ml) was
10 stirred and refluxed overnight, then cooled to room temperaturé. The precipitate was

filtered, washed with water and dried. The residue was purified by column

chromatography over silica gel (eluent: CH,Cl,/CH3;0H/NH,4OH 97/3/0.5; 15-355um).

The pure fractions were collected and the solvent was evaporated. The residue was

crystallized from acetonitrile/DIPE. The precipitate was filtered off and dried, yielding
15 0.9 g(5.5%) of intermediate (8) (mp. 230°C).

S
1) Preparation of C]/NL_/(N):/\ intermediate (9)

Hydrochloric acid (2N) (2 ml) was édded very slowly at 100°C to a mixture of
intermediate (8) (0.053 mol) in phosphoric trichloride (100 ml). The mixture was
stirred at 120°C overnight, then cooled and the solvent was evaporated. The residue

20  was taken up in an aqueous K,CO; solution (10%) and extracted with CH,Cl,/CH;0H
(95/5). The organic layer was separated, dried (MgS0Qy,), filtered, and the solvent was
evaporated till dryness, yielding 8.5 g (72%) of intermediate (9).

Example A.2

a) Preparation of \]/ﬁw/ﬁo‘ N intermediate (10)

25 2-Methyl-3-pentanone (0.998 mol) and ethyl formate (1.098 mol) were added slowly at
5°C to a solution of sodium methanolate (30%) (1.098 mol) in diethyl ether (1000 ml).



15100C for 48 hours, then cooled. |Ice was added. The precipitate was filtered,
washed with water and dried, yielding 11.45g of internedi at e@%l Thi s
product was WQaWsBI%Wctly in the next reaction step. h) POFEBAI0P OB of
intermediate (17) A mxture of internedi ate (16) (0.055 mol) and Raney ni ckel
(15 g) in nmethanol 20 (150 m) was stirred i roomtenperature for 1 hour
under a 3 bar pressure of hydrogen, then filtered over celite. Celite was

washed with wat eml gwaé gtl‘[%h%t%ﬁlt?ﬁ/lgeq %t Orlquggﬁ'&xe%Qven W&Xg\?alggl %g 10 g of

inteinediate (1 ara er e

m xture of intel @t%weqwdwehmaﬁurﬁ@rwsfwlm Eigldin, iggBnadisty (10h xyI ene (100
m) was stirred. and refl uxed overnight, then cool ed. The precipitate was
filtered, washed with DI PE and dried, Yyiel ngj{?.S g of internediate (18). j)

Preparation of rnedlate(19) ' xture of interngedi

(0.0365 nol) ;%){)Pﬁ%éa}%fg?ltog trichloride ) was stirred grﬁ%g%e(&ﬁ)
Hydrochl oric aC|d (12N) (0.75 m) was added dropw se very carefully. The
mxture was sti rn&e%ﬂkeaate% ??(99'86[55'1595&2 -cyRBaR RYRTh. 9@%@%@@3%5 geill

dryness. The resi due en u aturate nd extract ed

with CH2C12/CcH3tlt t°§ ata‘}‘?rz%ﬁ%% lwgters(éﬁ%ﬁrlabearhe BixtEg Wely so4)
filtered, and 18trké asd)faﬂemd fma&hmap@teﬂbedd(]ﬂOlmldmmmﬂsd ThegireliipigptOway of

s mdate ¢ #@%ﬂf@i%ﬁ%ﬁ Pl RERRE o Ineh o IRRIFR BB 0 aler 1

(409 (100 m) BEL Fryga%méomfiwm L ¢iBelr 8 BISEPIHE 328 ce wat er .
15The preci pi t afikerevhsft ind drxdegelding 4 Beglofintetmadiite(l 1 piadh. A4i°€Y, yi el di ng 9. 1g of
intermedi at® (20) (nmp. 156C). b) Preparation of intermediate (21) Fl

¢) Preparation of HN\ | intermediate (12)

A mixture of intermediate (11) (0.238 mol) in hydrochloric acid (6N) (400 ml) was
stirred and refluxed for 6 days, then poured out on ice and basified with NH;OH. The
precipitate was filtered off, washed with water and dried, yielding fraction (1). The
filtrate was extracted with CH,Cl,/CH3O0H 90/10. The organic layer was separated,

15  dried (MgSOys), filtered and the solvent was evaporated. The residue was combined
with fraction (1), yielding 33 g of product. Part of this product (3 g) was crystallized
from diethyl ether. The precipitate was filtered off and dried, yleldmg 26 gof
intermediate (12) (mp. 197°C).

NO,

d) Preparation of intermediate (13)

20  Nitric acid (0.391 mol) was added slowly at 5°C to a solution of intermediate (12)
(0.198 mol) in sulphuric acid (300 ml) while the temperature was kept below 15°C.
The mixture was stirred at 5°C for 1 hour and poured out on ice. The precipitate was
filtered off, washed with water and dried , yielding fraction (1). The filtrate was
extracted with DCM. The organic layer was separated, dried (MgSOy), filtered and the

25  solvent was evaporated. The residue was combined with the fraction (1), yielding 35 g
of intermediate (13). '



A mxture of internediate (20) (0.0764 nol) and Raney nickel (15 g) in

met hanol (150 m) was stirred for 2 hours under a 3 bar pressure of hydrogen.
The preci pi t'%P&"80WAY filtered over celite. The filtrat &CREE20Y/ 89 8at ed til |
dryness, yielding 10.8 g of internmediate (24). - 16 - c) Preparation of
inttsediatc (22) A mxture of internediate (21) (0.07 nol) and urea (0.084
nmol) in xylene (100 m) was stirred at 160C overnight, then cooled to room
tenperature The precipitate was filtered, shed with DI PE and dried. The

[0 . . :
resi due was pur e -R%,cel uMmm chronat ogr @pRy 6ver silica g I '
CH2C12/ CH3CH 93/)1‘7;@%%_ 3r51un). Three 5fracyfomns were coll ect egll’tgn%d#%gﬁ@ol vent

was evaporated. Fraction (1) (0.6 g) was crystallized fromacetonitrile/D PE

The preci pi t at epN@&shdricl tigi&H1eqh So e Wab Eflied Xl!o%;pz.lt?&) teﬂlﬁ)elgﬁlfre {og{[sg{uggl?i ate

22 . >260Q).. d) Preparation of “internediate (23 nt er ned] 22)
Eo. ézé”"m) in éﬂa?éﬁ%ﬁﬁtgaé?{ocﬁﬁ%mlh@d( Uév-%eshy{h&%ze e §thawgmpium ghjeride
10Hydr ochl ori ¢ €084 nfdlPiNacgt@nimrily (3he slpdtednigtuapwdssered @B0IC fofBonisx The € was
stirred and ref L%@w@s"&{aﬁ@r%@ tii[!ﬁ?yn%ég.l Wﬁ@fesi\&@éwgs\/%r%;ogqcé e ﬂ&%&%ﬁ% The

resi due was taken. an basified wth K2 10% extracted wth
CH2C12/ cHso@t Tﬁaél ﬁﬁgﬁ%ﬁﬁ@wﬁs%a ctedbygih DCG ,Q%qu%a&l% RISy seppiafedetiisd,  and
t he sol vent was(Ng&porfateed and the sdivymess evapprited] yigldhhg3 7@ odfntérniedintegtd)at e ( 23) .
15 Exanple A 4 a) Preparation of N.. A NN 11 internedi ate (24)

f) Preparation of intermediate (15)

Sodium methanolate (30%) (0.517 mol) was added slowly at room temperature to a
solution of intermediate (14) (0.172 mol) in methanol (350 ml). The mixture was

10 stirred at room temperature for 8 hours, poured out on ice and extracted with DCM.
The organic layer was separated, dried (MgSOs), filtered and the solvent was
evaporated, yielding 32 g of intermediate (15).

~
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g) Preparation of « intermediate (16)

A mixture of intermediate (15) (0.055 mol) in methanamine (200 ml) was stirred at

15 100°C for 48 hours, then cooled. Ice was added. The precipitate was filtered, washed
with water and dried, yielding 11.45g of intermediate (16). This product was used
directly in the next reaction step.

2~ NH '
h) Preparation of | intermediate (17)

A mixture of intermediate (16) (0.055 mol) and Raney nickel (15 g) in methanol

20 (150 ml) was stirred at room temperature for 1 hour under a 3 bar pressure of hydrogen,
then filtered over celite. Celite was washed with water. The filtrate was evaporated till
dryness, yielding 10 g of intermediate (17)



A m xture of 2-chloro-5-ethyl-6-nmethyl-3-nitropyridine (0.0747 nol) in

nmet hanam ne (0.249 nol) was stirred at 80C overni ght and poured out into ice
wat er. The pY@eisrtat% was filtered, washed with water d’ﬁgmﬁi‘qo%@ﬁ“s‘?i el di ng
15.2 g of internmediate 20(24) (np. 124C). A mxture of internediate (24)
(0.046 nol) and Raney nickel (10 g) in net Hanol (100 m) was hydrogenated at
roomtenperature for 2 hours under a 3 bar pressure. Raney nickel was
elimnated by filtration over celite. T i ate was evaporated till
25dryness, vyi el yJiPhgparhtign gf of i nter mdim - 17 - c) BiteprdRid(og) of HO N
Ni nternmediate (26) A mixture of internediate (25) (0.046 nol) and urea (0.0552
nmol) in xylene (80 S stirr refl uxed i ght and led to room
tenperature. ThePF E%%ﬁ%e%es&ﬁ @'?)g? @d’b f\ﬂéé‘ﬁéz&ﬁé@ﬁg‘g}w&&lﬁzf)@ﬁ? d. The
resi due was pur iy ssidrep yndrstlurnd cybmightithegreagled: Bhegregpitatecrpasdifereebvashedt

CH2C12/ CH3OH 96{#th DIPE dRRiPed, Vi¥Rink 780 dfGRASmMI& @8).| ected and the sol vent was

evaporated. The residue was crystallized fromacetonitrile/DIPE. The
precipitate was filtered off and dried, yi ing 5.8 g of product. The product

was crystallizeg ¢ agekonitrile/ D PEL The lprecipitate was fi | of f and
dried, yiel di ng’qo.r 9 ooF i nt er medi at e( 2B) N(np. 121C). d) é}tge‘%’aeélg{eﬁg??

of CINNi nternedi ate (27) 10A m xture of internmediate (26) (0.027 nol) in
phosphori ¢ tXi chinyriugeof(izmermadiatafd8) (9108 6T wd]) at phbpt@ric iyaditasidh (Hrmb wasi d ( 12N)
(0.8ml) was add@fredl.ovdoyc. Tigerobhdtidici WaR) 75t Hagisliell BfdpWxedeqver ni ght,

cool ed and evap%%{lﬁd 4 | 1. %rt%/nes%fr %h@z‘éggl d%ﬁt alien U%el n’ice ter,
saturated by K2 and ALY WEH? o Thesglvent wasevapoyatad 81| ayer
was separat ed, @ness Thirsddye wasitikeappdn icgnaturdted wish Ke@O: smlsxtSeadapitr at ed,
yielding 3.6 g of,diter0BAOAE L ThedkaniE%ERV R sépapatd) dlﬁ’éﬁ@?%;@ﬂ, @iteRfi, abd’ )" 110N
Cl inter rredfoat ethggg%e Aam xture 9’1 3- am n.ol-d5- cghl ?c%{.o- 2-erériet eﬁbam nopyri di ne

(0. 117 ol ) andPEPEEE §21 9GP Bl frxpsts Heldmeses o iteliadiats 619t ed and ref | uxed
overni ght. The solvent was 20evaporated till dryness. The residue was taken up
in DCM The or gexdmplé APer was separated, washed with water, dried (MSH),
filtered and the solvent was evaporated tillnydryness. The residue was purified

e O A oD o 21 S, 08 G P oy Sra e Sisdlen

15-35p. m . Two tractions were collected and the sol vent was'
yielding 0.5g of fraction (1) and 18 g (85% of fraction (2).

A mixture of 2-chloro-4-methoxy-3-nitropyridine (0.0509 mol) in methanamine in
water (40%) (100 ml) was stirred at 60°C for 2 hours, then poured out into ice water.

15 The precipitate was filtered, washed with water and dried, yielding 9.1g of intermediate
(20) (mp. 156°C).

N
. N . .
b) Preparation of » intermediate (21)

y
A mixture of intermediate (20) (0.0764 mol) and Raney nickel (15 g) in methanol
(150 ml) was stirred for 2 hours under a 3 bar pressure of hydrogen. The precipitate
20 was filtered over celite. The filtrate was evaporated till dryness, yielding 10.8 g of
intermediate (21).



25Fraction (1) was crystallized from 2-propanone/ acetonitrile/D PE. The
precipitate was filtered off and dried, yielding 0.4 g of internmedi ate (28).
- 18 - b) PrEPAMEPI8N of internediate (29) A nixture SCTERMEHPMEBat e (28)
(0.098 nol) in phosphoric trichloride (180 m) was stirred at 100C
Hydrochloric acid (12N) (2 nl) was added dtopwi se very carefully. The mixture
was stirred and refluxed overnight. The sol vent was evaporated till dryness.
The resi due was poured out on ice, saturated~with K2CO3 and extracted with
5CH2C12/ CH3CH (95/5). The organic | ayer was arated, dried (MgSO4),
filtered, and tpPrepiratoncf was evaporated i [[l Hiryness, vyi el ditepediate522) of
intermediate (29). Exanple A 6 Preparatinjof™ intermediate (30) Hydrochloric
acid (1.5m) was added dropwi se very carefully at 100C to a m xture of 10

1, 3- di hydr o- 3- i AopixopybLidterhadiate@o] @,05-hdlpydi wiéar(0 28 dmel) (Dx FEA 1 0in)) wan

Phe Sotvent &;Eg‘r%*'agfﬁ‘fig’gﬁ’ﬁ““ﬁ b, PR SOkl in ety PR Aol en Poe, X
saturated with Rgﬁﬁg dendfhy I Fé&gaﬁ?i'%\l}?ﬁ%éﬁaép@%ﬁﬁdéngw was separ at ed,
dried (My804), ¢thrbmetogtphamar tihen gblchent ChaCLAHRPBIBIEdS5B5un). dhyweess, yi el di ng
14 g of intey meghaffs 3QeolldkRdBnd Efe%gﬁélﬁt&aggva%g%éagﬁg&%l(1}7(@.'6%%93 Exanpl e

B. 1 A m xture of. I nternedi at. 9 .0 | i o
1- (phenyl net hy Dﬁriyf)t%]ﬁlé%nl‘%%“ peFteH eﬁ&ﬂ}x};‘ \(,{gg PEceipppte oy ag filterodest prg} driedpyeldiog ¢ hen
taken up i n DCM.4Tigef iptesuddiite¢ @Re(mms260°C).ered. 20The filtrate was evaporat ed
till dryness. The residue (17g) was purified by col um chronmat ography over
silica gel (eluent: CH2Cl12/ CH3OH NHAOH 95/ 5/9wl; 15-35um). The pure fractions
were coll ected and the sol vent was evaporategh yielding 1.3 g of residue. The
resi due was cryStBEPArstiog of r om 2- pr opanonel dcek oni tril e/ Di Piitermediate (23)

|

Intermediate (22) (0.028 mol) in phosphoric trichloride (100 ml) was stirred at 100°C.

10 Hydrochloric acid (12N) (2 ml) was added dropwise slowly. The mixture was stirred
and refluxed overnight. The solvent was evaporated till dryness. The residue was
taken up on ice, basified with K,CO; 10% and extracted with CH,Cl,/CH3;0H. The
organic layer was separated, dried (MgSQ,), filtered, and the solvent was evaporated
till dryness, yielding 9.9 g of intermediate (23).

15
Example A .4
OIN o~y
a) Preparation of ~x I N intermediate (24)
H

A mixture of 2-chloro-5-ethyl-6-methyl-3-nitropyridine (0.0747 mol) in methanamine

(0.249 mol) was stirred at 80°C overnight and poured out into ice water. The

precipitate was filtered, washed with water and dried, yielding 15.2 g of intermediate
20 (24) (mp. 124°C).

HN A
b) Preparation of \E I N intermediate (25)

A mixture of intermediate (24) (0.046 mol) and Raney nickel (10 g) in methanol
(100 ml) was hydrogenated at room temperature for 2 hours under a 3 bar pressure.
Raney nickel was eliminated by filtration over celite. The filtrate was evaporated till

25  dryness, yielding 7.7 g of intermediate (25).



precipitate was filtered off and dried, yielding 1.25 g of conpound (1) (np.
127C). 25 Conpound (2) was prepared anal ogously by repl aci &% internmediate (9)
with inter né’ggé‘iﬂé/‘”( . Compound (5) was prepared anal od6H4F3008950818p| aci ng
internediate (9) with internediate (30). -19- Conpound (6) was prepared

anal ogously by replacing internediate (9)-Wth internediate (19). Conpound (7)
was prepared anal ogously by replacing internediate (9) with

2-chl oro03-et hyl- 3H i m dazo[ 4, 5- b] pyri di Wound (8) was prepared

anal ogously by itidg oF Nt er nedi at e i i ntermedi at e; : ound
(13) was prepar @?ﬁ‘%ﬁt‘ggé’ﬂm y by replacCing i'nternediate (9) 1%%&5%36 nedi at e
(29). 10Exanple B.2 Preparation of N Nconpound (11) A m xture of

2- chl or o- 3- met h{}ImizHg ofjigtasnsdinteg2p) (W aioheand greg §88553un9D) iarkalene (80 ml)

1- (phenyl Pet hy pripeinead hlﬁtereﬂaxeﬁm?nrgh{ Indvdsles td Igblggewlﬁgﬁerak&@mﬁ%ﬁ&%gm . A

m xture of an e . tj.on,and. was. ed., The m xture was
stirred at r 00?1‘%?5 eﬁ%zerd;%@?ét% %E%g&ngrtleg's &h?ﬁegldg? 83%?%“@@%? OI\W& separ at ed,

rinsed with DCMhramgpgraphy(avgsdion, ek (eluee eHQe/6HQH 9941 Y &AsumhsTvey apor at ed. The
residue (355) mesiopiwerticeitkchy a6@thd RBlveN ABpahRRNThOMEHuSKhd GistdRled( €l uent :

CH2C12/ CH3OH/ N X . ; -35um... Four..iracti ons.were collected and the
sol vent was evlz;%%igf%g{léq%qgﬁjﬁéiﬁl 3%2601_ tgtep‘)ivlfrs iﬁ%tf’rgg?ﬁlynggﬁl%errﬁw@ﬁ}g_ n€%8 raphy over
silica gel (el ueftuctCHroroducHsaHrygpliired fogy weonitrile/ DIPROThY precipitatptizse fract i ons

were collected flnde?8¥ hal GRUyVEAHINKBSSQERAEHBEe (T6)gmpesildue (1.5 g) was
crystallized fromDIPE. The precipitate was filtered off and dried, yielding 1

g of conpound (11) (np. 98C). Exanple ngﬁeparati on of N. 450 N20conpound

=

(3) A mxture of internediate (31) (0.0 , 2-(chl oronet hyl)pyiridine
hydr ochl ori de 29(Prepeyationoho6 nol ) and ¢V, t hyl et hanam n&tgrmedias3i2hol ) in
DMF (60 m) was stirred at 40C overnight. The sol vent was evaporated till
d_r%/Ress. They reﬁkng%ﬁré/@zntgﬁ{%@ﬁlté{gﬁ)' (O.OWo%%spM?rl% tREBGHARIARNS vw@ts \é\’asged g
Wi an aqueous ol .ytion. r I C r s.separated, drie
(MySO4), filter Sé‘&feﬁl ({Oh‘g %85‘\98#1?“%&‘1 ‘l@gb@’@g‘ﬁg&aﬁ 3ddfd ‘E}P‘%f(e Jge eYES| due
(2.3 g) was puritiried dndsefloxddinyamidht, speledgndaymorat@Dtilbdnessi Themsided wisel uent :
CH2C12/ CH3OH NH4Rhrub if) Rle4v dlor AsatubRedHQURICOin@ k£t JvifBdE, 2898 H,0nigs/f ract i on
was di ssol ved i Z-Er o(algnoI/HCl 5Nda ddc%\égrtgg i tod he | %/mrochl oric acid
salt. The preci DISAPRIGRES piop spRIpIfied (NES Rt Blieredpid PESTAAE "Ras - 20 -
crystal lizeld fronrantdneldimg PB.g ofirdepredisief?tat e was filtered of f and dried,
yielding 1.7g of conmpound (3) (np. 182C).

Example A.5

Cl

a) Preparation of O N intermediate (28)

A mixture of 3-amino-5-chloro-2-methylaminopyridine (0.117 mol) and urea (0.129
mol) in xylene (150 ml) was stirred and refluxed overnight. The solvent was

20  evaporated till dryness. The residue was taken up in DCM. The organic layer was
separated, washed with water, dried (MgSO,), filtered and the solvent was evaporated
till dryness. The residue was purified by column chromatography over silica gel
(eluent : CH,Cl,/CH30H 98/2; 15-35um). Two fractions were collected and the
solvent was evaporated, yielding 0.5g of fraction (1) and 18 g (86%) of fraction (2).

25 -~ Fraction (1) was crystallized from 2-propanone/ acetonitrile/DIPE. The precipitate was
filtered off and dried, yielding 0.4 g of intermediate (28).



Exanple B.4 Preparation of conpound (9) 5Sodi um cyanotrihydroborate (0.036
nol) then acetic acid (4 mM) were added dropwi se to a m xture of conpound (2)
(0.012 nol) HAABBIRY dehyde (0.12 not) in acetonitril e PCEFPHYONUHder nitrogen
flow. The mixture was stirred at roomtenpgyature overnight. Acetic acid (4

m ) was added. The mi xture was stirred at 40C for 12 hours, then cooled to
roomtenperature. An aqueous K2CO3 (10% solution was added. The 10m xture was
extracted with DCM The organic | ayer wa ated, dried (MgS™4), filtered,
and t he sol vent bviaspagatmpofated till drypegss?The resi due wasatérakéiatepo)i n CH3OH
(80 ml). 2-Propanol and HC1 5N (10 nl) were added. The mi xture was stirred and

refl uxed overnight... The..sol ven S orated till dryne The residue was
taken up in an tu\?\?a(gfﬁlét mvﬁ%fa%e(g%)@%éggﬁ IW%ﬂ({r‘fd%}X@‘quiwoorﬂswﬁﬁe organi c
15| ayer was sepdiedet!00d¢; ydonyedaacid f1l2N) €rmald was adiletl depwiddewentcawéidlyevapor at ed
ti :! dr ynles?. | T1meei m&u@xgsz §tgcg)8%mﬁﬂumrdg%r§§h.b§he@?igumwﬁféwﬁétaﬂnﬁphy ovte_r
silica gel (eluent: . 1 - . ure.fractions
wer e colgl ect ed %%CSF ‘ﬁggesroeflelleen\?as\ﬁggrlé‘gyg oY 8%9’3113%" ltrhle‘ggg%@mt ?‘%faﬁé wﬁés
crystal lized froth@/pHopHABHEY Theetssnictlayer waDlepEated; eice (MMe$ i)+ fHteeednarsl il t er ed
off and dried, eebidéndgadpdrattd @il dgﬁﬁpﬁyiaﬂirfg%z.ig’f&im@g&@ate ﬁaﬁrml e B.5

nd (10 y

Preparation of N ThNt \/N conpou A m xture of the drochloric acid

salt of internedi at 361) (0.0046 nol), 5-(chloronethyl)-1, 3-benzodi oxol e
(0.005 nol) and =um car bonate (0.007 ngt) in 25acetonitrile (80 m) was

stirred at 80C for 4 hours and the sol ven] evapor ated. The residue was
taken up in a nPwpaptongff wat er and DCM cThe bf gani ¢ | ayer wagersepiard3®d, dri ed
(MgSXM), filtered and the solvent was evapOrated. The residue (2 g) was

G2CL21 ot NP BT ST0 Yoo SpmiStrd prdbly Vi g mBTEeE ed and
30t he sol velt whs-déwdpei-sopdpylHEimidarotiebpPridis-2gine(R884ormpel) al hoghdrié r om 2-
-21 - propanonefihiBEde (166 by, el Pik@feSyaRfiréd 4t1186€oRidigRBch @ k@ tknt Whe! di ng
0.51 g of Conpogvggorgt%giill Ql%'ess.l ]I"}lxg 2ésid§é evra;?;l)oellre%' 0?1'[ on ice, saturated with K,CO; and

extracted with DCM. The organic layer was separated, dried (MgSQOy), filtered, and the

solvent was evaporated till dryness, yielding 14 g of intermediate (30).

15
B. Preparation of the final compounds

Example B.1
&
i—/(\/l(/\
(N NN compound (1)
NS |

Preparation of @\/

A mixture of intermediate (9) (0.038 mol) and 1-(phenylmethyl)piperazine (0.057 mol)

was stirred at 120°C for 3 hours, then taken up in DCM. The precipitate was filtered.
20  The filtrate was evaporated till dryness. The residue (17g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH30OH/NH4OH 95/5/0.1; 15-35um).
The pure fractions were collected and the solvent was evaporated, yielding 1.3 g of
residue. The residue was crystallized from 2-propanone/ acetonitrile/DIPE. The

precipitate was filtered off and dried, yielding 1.25 g of compound (1) (mp. 127°C).
25

Compound (2) was prepared analogously by replacing intermediate (9) with
intermediate (23).
Compound (5) was prepared analogously by replacing intermediate (9) with

intermediate (30).



Preparation of compound (14) 5A m xture of conpound (11) (0.0153 nol) and
pal | adi umon activated carbon (1.4 g) in nethanol (70 m) was stirred at 50C
for 12 hour SVOAWEPI93905 bar pressure of hydrogen, then cBEFEH200$950818r ed over
celite, rinsed with methanol and concentrated. The residue (8 g) was purified
by col um chromat ography over silica gel {&luent: CH2C12/ CH3OH/ NI | 404 90/ 10/ 1;
15-40unm). The pure fractions were collected and the 10sol vent was evapor at ed,

yielding 5 g of ) ) 6) were

pr epared using ?ﬁ@%ﬁg@né%ﬁ?gﬁgﬁégg %ly P%@a%g%q%g%géﬁeg@%(v& and (5)

respectivel y hot#&Brdigthél8ol unm chr omat ography purification step was repl aced

by di ssol vi ng t G@emp@siddevdsmprepated apdowausls dy tephicg inveinfedH61(9) Witk 2 dRlord-0

150btai n the hy?—%@x&hﬁ?—ﬁ&@aﬁtﬁhﬂ-b@@d l,on salt of said conpounds (15) and (16)
able F-171ITs t

as a precipitate. e conpounds_that were Br epar ed accordi ng
to one of the abBPRoUBdARTasPrepsicd apadegonsly O3 pepbreingdntgrnsediaiedP) vite et hanedi oat e
salt. 20 Tabl e ftetmedie 27)NO 1 ' N Co. No. 1; Ex. B.1; nmp. 127C 10 N11fl Co.

No. 9 EX. B4 coBpouh@?(3) Wil breplNed drbdobusty NFefiabingRiterMdiare’(9)itn B- 13 P 138C

intermediate (29).

10 Example B.2

LA

Preparation of N compound (11
p sVeg pons b

A mixture of 2-chloro-3-methyl-3H-imidazo[4,5-b]pyridine (0.0335 mol) and
1-(phenylmethyl)piperazine (0.0505 mol) was stirred at 120°C for 1 hour. A mixture
of an aqueous K,CO; (10%) solution and DCM was added. The mixture was stirred at
room temperature for 10 minutes. The organic layer was separated, rinsed with DCM,
15 dried (MgSOy), filtered and the solvent was evaporated. The residue (35 g) was '
purified by column chromatography over silica gel (eluent: CH,Cl,/CH3;0OH/NH,0H;
96/3/0.1; 15-35um). Four fractions were collected and the solvent was evaporated.
The residue was purified by column chromatography over silica gel ('eluent:
CH,Cl,/CH;OH/NH4OH; 98/2/0.1; 15-40um). The pure fractions were collected and
20  the solvent was evaporated. The residue (1.5 g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 1 g of compound (11) (mp. 98°C).

Example B.3
b) Preparation of CJ\/O N L0 compound (3)

A mixture of intermediate (31) (0.005 mol), 2-(chloromethyl)pyiridine hydrochloride
25 (1:1) (0.006 mol) and N, N-diethylethanamine (0.0253 mol) in DMF (60 ml) was stirred
at 40°C overnight. The solvent was evaporated till dryness. The residue was taken up
in DCM/CH30H. The precipitate was washed with an aqueous K,CO3 (10%) solution.
The organic layer was separated, dried (MgSQ,), filtered and the solvent was
evaporated till dryness. The residue (2.3 g) was purified by column chromatography
30 over silica gel (eluent: CH,Cl,/CH30H/NH4OH 96/4/0.4; 15-40um), vielding 1.5g
(96%). This fraction was dissolved in 2-propanol/HC1 5N and converted into the
hydrochloric acid salt. The precipitate was filtered off and dried. The residue was



1 Co. No. 10; Ex. 11.5; nip. 114C -...N Co. No. 3; Ex. B.3; .4HC .H20;
nip. 185C 1 Co. No. 11; Ex. 8.2; np. 98C WD 2008/ 090200PCT/ EP2008/ 050818 -
22 - A ja.WozysoNg0 4. Ex. B.2; np. 156C ,------- NA NPCH/ERPOPS/H8I8NG, 12; Ex.
B.2; .HC1 rO NO)1 N Co. No 5; Ex. B.1; .256202H204; mp. 124C a

crystallized from ethanol/DIPE. The precipitate was filtered off and dried, yielding
1.7g of compound (3) (mp. 182°C).

Example B.4
SN
. \ .
Preparation of W compound (9)
N N N

CO™

5 Sodium cyanotrihydroborate (0.036 mol) then acetic acid (4 ml) were added dropwise

to a mixture of compound (2) (0.012 mol) and formaldehyde (0.12 mol) in acetonitrile
(80 ml) under nitrogen flow. The mixture was stirred at room temperature overnight.
Acetic acid (4 ml) was added. The mixture was stirred at 40°C for 12 hours, then
cooled to room temperature. An aqueous K,COj3 (10%) solution was added. The

10 mixture was extracted with DCM. The organic layer was separated, dried (MgSO,),
filtered, and the solvent was evaporated till dryness. The residue was taken up in
CH;OH (80 ml). 2-Propanol and HCI 5N (10 ml) were added. The mixture was stirred
and refluxed overnight. The solvent was evaporated till dryness. The residue was
taken up in DCM and washed with an aqueous K,CO; (10%) solution. The organic

15 layer was separated, dried (MgSQ,), filtered, and the solvent was evaporated till
dryness. The residue (4 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH30H/NH4OH 97/3/0.1; 15-40um). The pure fractions were
collected and the solvent was evaporated. The residue (3.1 g) was crystallized from
2-propanone/ acetonitrile/DIPE. The precipitate was filtered off and dried, yielding

20 2.7 g of compound (9) (mp. 128°C).

Example B.5

O.
C O
Preparation of o NL/N—"\N Sy | compound (10)
I

A mixture of the hydrochloric acid salt of intermediate (31) (0.0046 mol), 5-(chloro-
methyl)-1,3-benzodioxole (0.005 mol) and potassium carbonate (0.007 mol) in

25 acetonitrile (80 ml) was stirred at 80°C for 4 hours and the solvent was evaporated.
The residue was taken up in a mixture of water and DCM. The organic layer was
separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (2 g)
was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3;OH/NH4OH 97/3/0.1; 15-40um). The pure fractions were collected and

30  the solvent was evaporated. The residue (0.95 g) was crystallized from 2-



0 NO1 Co. No. 13; Ex. B.1; nmp, 150C 1 Co. No. 6; Ex. B.1; np. 131C Al
inc,)1 Co. No. 14. Ex. B.6; np. 136Cre Co. No. 7; Ex. B.1l; .2C2H204; nip.
215C 1 Co.WQRV0sA¥200Ex B . 6; .HCL; np. 162C rfr illIN GCEFP2OQOSO®S Ex B, 1;
np. 83Cre Co. No. 16; Ex. B.6; .HCl; np._ J62C C. Pharnacol ogical exanples
C.1. Gastric tone neasured by an el ectroniC barostat in conscious dogs Gastric
tone cannot be neasured by manonetric nethods. Therefore an el ectronic

Sbarostat was Us@fanoR@DIPER! TiRWRedififiteSt4diieRl ofi8d RRYE yRIRY 68 gpat tern and
regul ation of gastric h@gﬁg§Q1$QS§CIOUS dogs and the influence of

t est - conpounds  SAPRMIS

Example B.6

Preparation of compound (14)

m\
(\N/l\ I N
)T
5 A mixture of compound (11) (0.0153 mol) and palladium-on activated carbon (1.4 g) in
methanol (70 ml) was stirred at 50°C for 12 hours under a 5 bar pressure of hydrogen,
then cooled, filtered over celite, rinsed with methanol and concentrated. The residue
(8 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3OH/NH4OH 90/10/ 1; 15-40pm). The pure fractions were collected and the
10 solvent was evaporated, yielding 5 g of compound (14) (mp. 136°C).

Compounds (15) and (16) were prepared using the same methodology starting from
compounds (7) and (5) respectively however the column chromatography purification
step was replaced by dissolving the residue in 2-propanol saturated with HCI in order to

15  obtain the hydrochloric acid addition salt of said compounds (15) and (16) as a
precipitate.

Table F-1 lists the compounds that were prepared according to one of the above

Examples. The term ”.C,H,0O,” stands for the ethanedioate salt.
20

Table F-1

Xr

Co. No. 1; Ex. B.1; mp. 127°C

Co. No. 9; Ex. B.4; mp. 128°C

@Vpi;f;

ﬁ@w@&";@

Co. No. 2; Ex. B.1; mp. 138°C

Co. No. 10; Ex. B.5; mp. 114°C

1)
SUSAR

185°C

Co. No. 3; Ex. B.3; .4HCL.H,O; mp.

1)
[oVsaS

Co. No. 11; Ex. B.2; mp. 98°C
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5

barostat was used. This allows the study of the physiological pattern and regulation of

gastric tone in conscious dogs and the influence of test-compounds on this tone.

The barostat consists of an air injection system which is connected by a double-lumen

10

14-French polyvinyl tube to an ultrathin flaccid polyethylene bag (maximal volume:
4+ 700 ml). Variations in gastric tone were measured by recording changes in the

volume of air within an intragastric bag, maintained at a constant pressure. The

barostat maintains a constant pressure (preselected) within a flaccid air-filled bag

introduced into the stomach, changing the volume of air within the bag by an electronic

feedback system.

15

Thus, the barostat measures gastric motor activity (contraction or relaxation) as

changes in intragastric volume (decrease or increase resp.) at a constant intragastric

pressure. The barostat consists of a strain gauge linked by an electronic relay to an air

m
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Maxi mum change in volune (mean) Co. No. Maxi num change in volune (nean) Co.
No. 1 237 Co. No. 9 185 Ca. No. 2 220 Co. No. 10 251 Co. No. 3 154 Co. No.
11 220 Co. N¥O2048/090200> Co. No. 13 247 Co. No. 5 206 CECTB20040508184 5(*) Co.

NO 6 206 Co. No. 15 17k3(*) 223 -

injection-aspiration system. Both the strain gauge and the injection system are
connected by means of double-lumen polyviny! tube to an ultrathin polyethylene bag.
A dial in the barostat allows selection of the pressure level to be maintained within the

intragastric bag.

Female beagle dogs, weighing 7-17 kg, were trained to stand quietly in Pavlov frames.
They were implanted with a gastric cannula under general anaesthesia and aseptic
precautions. After a median laparotomy, an incision was made through the gastric wall
in longitudinal direction between the greater and the lesser curve, 2 cm above the

10 nerves of Latarjet. The cannula was secured to the gastric wall by means of a'double
purse string suture and brought out via a stub wound at the left quadrant of the
hypochondrium. Dogs were allowed a recovery period of two weeks.

At the beginning of the experiment, the cannula was opened in order to remove any
15 gastric juice or food remnants. If necessary, the stomach was cleansed with 40 to 50 ml
lukewarm water. The ultrathin bag of the barostat was positioned into the fundus of the
stomach through the gastric cannula. In order to ensure easy unfolding of the
intragastric bag during the experiment, a volume of 150-200 ml was injected into the
bag by raising the pressure to maximally 14 mm Hg (about 1.87 kPa) very briefly. This
20 procedure was repeated twice.

After a stabilization period of 60 minutes at an intragastric pressure of 6 mmHg (about
0.81 kPa), the test compound was administered subcutaneously, or intraduodenally, at
2 mmHg (0.27 kPa ). Test compounds were screened, i.e. changes in gastric volume

25  are measured, at 0.63 mg/kg s.c. Other doses and routes were tested if a test compound
was shown to be active during the screening procedure. Table C-1 summarizes the
mean maximal change in volume (in ml) on relaxation of the fundus, 1 hour after LD.
administration of the test compound (0.63 mg/kg).



Co.. 'No. 7

167 Co. No. 16 22.3(9 Co. No. 8 239

(9; adm nistered at

( [ trations and
. 16+ ng/ kg Conpound (11)-was tested at different concent
"?he rggul '?s a?g reported Table C 2 bel ow 2hd conpared with conpound

(74) of W-01/46189. Both conpounds were adm ni stered LD..

10 Conpound (I1) of present

W) 01/46189 _Structure Conparison:
-25 - dai sTable borrpound of forrrula (1)

10

i nventi on

(74) of

Table C 2

WO 200810902110PCT1EP2008/ 050818

Maximum change

(*) adnumstcrcd at 0.16 mg/kg

Maximum change
Co.. No. in volume (meaﬁ) Co. No. in volume (mean)

Co.No.1 237 Co. No. 9 185

Co. No. 2 220 Co. No. 10 251 .-

Co. No. 3 154 Co. No. 1] 220

Co. No. 4 112 Co. No. 13 247

Co. No. 5 - 206 Co. No. 14 154.6(*)
[Co.No. 6 206 Co. No. 15 78.3(%)

Co.No. 7 167 Co. No. 16 22.3(%)

Co.No. 8 239 . -

Compound (11) was tested at different concentratlons and the results are rcported Table _
C-2 below and compared with compound (74) of WO-01/46189. 'Both compounds '

were administered I.D..

Table C-2:
: _ Dose mp/kg :
Compound 0.63 0.16 0.04 0.01 0.0025
(11) of S - _
220 180 146 157 83
_present mVﬁljt_l?_n_ U SNV IS S N
74) of
(74) o 45 ] ) i
WO-01/46189
Structure comparison ; : '
' ‘ o XT
(11) .of present invention ]/\N/kN i
: . . nJ
N
: | T .
(74) of WO-01/46189 C
- HCI(1:2)




, TTh R-NN3 NNRI, including any stereochemcally isoneric formthereof,
wherein Rl is hydrogen, phcnyl nethyl, pyridinylnmethyl or
benzo[ 1, 31di%§26¥0§4‘) Phyl: R2 is G -4alkYl; 10R3 is hydr d§&EP20EPI8Sr C Aul kyl ;
R4 is hydrogen, halo or Cl Aalkyl; and R5 s hydrogen, am no, Cmal kyl am no or
di ( Chgal kyl ) am no; or a phar maceutiZal | y acceptable acid addition salt
thereof, or a solvate thereof 152. A conpound as clained in claiml1l wherein Rl
is hydrogen. 3.~A.,gonpound as claimed in claim1l or claim2 wherein Rl is
phenyl net hyl . 4 conmpound as clainmed in any of clains Ito 3 wherein R2 is
met hyl . 20 5. CR'}E&%U&% as cl a{a dinclaiml wherein the conpound is
2- (4- benzyl - pi pérazin -yf)o- ?nﬁ% 1-3H-i m dazo[ 4, 5-b] pyri dine or a
pharmaceutically acceptable acid addition salts A hereof . 256. A pharmaceuti cal
conposi tion conprising a pharnaceutical able carrier and a
t herapeutically active anount_,of/a —”IRIOU d gecording t@ any of claims 1 to 5.
7. A process for preparing a phanmageutincalrNnComosition according to claim®6
wherein a therapeutically active anount I'{@f a conmpound according to any of
claims 1 tos5 is 30intinmately m xed with a pharnaceutically acceptable
carrier. 8. Ag accordin ny. . of al Ito 5 for use as a
nmedi ci ne. 9. Uglg&(g?&éga%ggﬁg%ﬁ%gu%‘su&gﬁog}%ﬁgorfnﬁtk%{ﬁcﬂr}:sof claims 1 to 5 for the
manuf act ure of av@SWEYi cament for the treatnent of gast r o- oesophageal refl ux,
heartburn, dyspemsi & hydgigky, phétyleétiyl, Bhidalinghaodbaren S¥digolylméfyr; 10. A
process for prepani ﬁcaa&gﬁmound of formula (I) wherein a) an internedi ate of
forml a (Ilé is Nal Vidted with an intermediate of fornula (I11), in a
reaction-i ABrt sd&’vérdtydrogen, halo or Cy_4alkyl; ' |

R* is hydrogen, halo or C;_4alkyl; and

R3 is hydrogen, amino, C{_galkylamino or di(C_4alkyl)amino;

or a pharmaceutically acceptable acid addition salt thereof, or a solvate thereof,
15 2. A compound as claimed in claim 1 wherein R! is hydrogen.
3. A compound as claimed in claim 1 or claim 2 wherein R! is phenylmethyl.

4. A compound as claimed in any of claims 1 to 3 wherein R2 is methyl.
20

5. A compound as claimed in claim 1 wherein the compound is 2-(4-benzyl-piperazin-
1-y1)-3-methyl-3H-imidazo[4,5-b]pyridine or a pharmaceutically acceptable acid
addition salts thereof.

25 6. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
a therapeutically active amount of a compound according to any of claims I to 5.

7. A process for preparing a pharmaceutical composition according to claim 6 wherein
a therapeutically active amount of a compound according to any of claims 1 to 5 is
30 intimately mixed with a pharmaceutically acceptable carrier.

8. A compound according to any of claims 1 to 5 for use as a medicine.

9. Use of a compound as claimed in any of claims 1 to 5 for the manufacture of a
35 medicament for the treatment of gastro-oesophageal reflux, heartburn, dyspepsia,
early satiety, bloating and anorexia.



, 12."-NNFH N N1 , 12" (1Il1) b) or; an internediate of formula (V) is

N-al kyl ated with conmpound of formula (l1-a) in a reaction-inert solvent

12, 1! - WHFI NNVYQ 2Q0BA0R002 - wherein in the above reacti on s@RERRPBMESBadi cal s R1'
i s phenyl nethyl, pyridinylmethyl or benzo[l, 3]dioxolylnethyl, and R2, R3, R4
and R5 are as defined in claim1l and Wis @ appropriate | eaving group; 15c)
or; if desired; a conpound of fornmula (1) is converted into a pharmaceutically
acceptable acid addition salt, or conversely, an acid addition salt of a

conpound of forul [ ) ] onverted int free Ea e formwth alkali; and,
if desired, pr e%war‘?ﬁéocsstseférgg%pﬁ%%%g?w Oulrlés)(c’)farrfé’lfrfl‘ga fI %%reltnher eof .
a) an intermediate of formula (II) is N-alkylated with an intermediate of formula

(IIT), in a reaction-inert solvent

RS
R4
N AN
e T
RN N-H + W A, — (D
N/ ' N° N R
'y

5 0] (I

b) or; an intermediate of formula (V) is N-alkylated with compound of formula

(I-a) in a reaction-inert solvent

RS
R4
N IS
'- / \A'Tk/[ .
R'—W + HN N = 3 D
\ / ll\] N R
R2

av) )

10
wherein in the above reaction schemes the radicals R!” is phenylmethyl,
pyridinylmethyl or benzo[1,3]dioxolylmethyl, and R2, R3, R4 and RS are as
defined in claim 1 and W is an appropriate leaving group;

15 ¢) or; if desired; a compound of formula (I) is converted into a pharmaceutically

acceptable acid addition salt, or conversely, an acid addition salt of a compound of
formula (I) is converted into a free base form with alkali; and, if desired, preparing

stereochemically isomeric forms thereof.



