WO 01/46189 -1- PCT/ EP00/ 12858 SUBSTI TUTED HOMOPI PERI DYL BENZI M DAZOLE
ANALOGUES AS FUNDI C RELAXANTS The present invention is concerned with novel
conpounds of formula (1) having fundic relaxating activity. The invention
further we ew4ss8st 0 net hods for preparifig such 5 conpounds,PqiiERonm2s8s8t i cal
conpositions conprising said conmpounds as well as the use as a nedicine of
sai d conpounds. EP-A-0, 079, 545 di scl oses pi perazi nyl substituted

benzi m dazcivestierireattioves: sk ik, anti i stam ni itivity. 10 Unexpectedly,
it was found that the present novﬁdlgg%ngg%%ﬁs\] (o) %F%%Fé’D(IF)R%éWTﬁundi c
rel axati n%%)ro erties . and are therefore useful to alleviate synptons

resul ti ng* £y BIFPEH MYRPSR Pegnranedwith ave compeurds d aymute fAipbavingfpedici on. 15

The pr eserdaxativeadtiviny. TheigesmbnToARGUEHRs & koA }{r‘g;m%‘g%héh prodrugs,

N- oxi ges, &Hgdutn'td%nh I 1Sy .&?at er nar.(%/ am nes. and stereo chérruically 20

i someri ¢ Torms ther eor CWHeY 6PHPRBUGRs coppriyie sad pompaurisls as swell ay the nseR?
(a-8) (a-®)a NBliomeHb 38 co@po@dTE/ EPO0/ 12858 (a-10) (a-11) (a-12) wherein R2
i s hydrogen, hydroxy, Cl-4alkyl, or Cl-4al kyloxy and when R2 is hydroxy or
Cl_4al kyl @xya_ i | S _bonded at.a different pasition than the

a- posi ti o%lx.o‘ bmgﬁ?rﬁ% Fﬁ%?%%ﬁ%rr??melrsuﬁﬁ Hteg%%eﬁ‘zémﬁl%ﬂ] deriyatiags wihd R2 i s
bonded atamgihstagipkeacsvitypositi on than a vinylic position of radical (a-2),
(a-3)0 (a-4), (a-5), (a-6), (a-8), (a-9), (a-10), (a-11), or (a-12);

- a' =a2- a3gR4; e ' dical of fo la 1

Crech oroRPepeat: ?ﬁgﬁ%ﬁ@%i@%f&@ﬂ% Cefesy! Sﬂé?@‘ﬁx&&hmnéﬁ- 8),

- CHEN- CHEEIAX PEs)TOPREERE apd-apititdsefo)e useQitOplleNiaBHsytptdins rdShieiNe Gdeiag b- 10), or
- CH=CH- CHefialr &t} RlaxalbirOF tNe @thdil1d Hod ind¥i6hH NEN- (b-6), wherein each
hydrogen atomin the radicals (b-1) to (b-11) nay optionally be replaced

15 bﬁ hal. g, Cl1 6al kyl, nitro, am no, hydroxy, Cl-6alkyl oxy,

pol yRal o CeAFEPE MVERIBSOPFemaapHpEmds of foymulaHy)dr oxyCl- 6al kyl , nmono- or

di (C1-4al kyl )am noCl-6al kyl, Cl1 -6al kyl o xycarbonyl ;
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their prodrugs, N-oxides, addition salts, quaternary amines and stereochemically
20  isomeric forms thereof, wherein
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or wherein two hydrogen atons on adjacent carbon atons in the radicals
(b-1) to (b-11) my optionally be replaced by -(CH2)4-; 20 Rl is hydrogen,
Cl- 6al kyl, aryls, Cil-6al kyl substituted with aryls, Cl-4alkyl oxycarbonyl,
aryl | car hanotiae18r yl 1CL- 6al kyl car bonyl ,-2aryl | car bonyl C1- 6alPCIVEP00/12858

aryl | oxycarbonyl, aryl 1Cl-4al kyl oxycar bonyl, C1. 4al kyl car bonyl ,

trifluoronmethyl, trifluoronethylcarbonyl, Cl- 6al kyl sul fonyl,

aryl | sul fonyl, nmethanesul f onyl ,Rpenzenesul fonyl, trifl ugr omet hanesul f onyl ,
or di net hyl sul fanoyl; 25 X represents O, SRo/” NR3, wher R3 is hydrogen;
Cl- 6al kyl ; net hanesul f onyl ; e nesul f )lr trifluorgneihanesul fonyl;

di net hyl sul f anoyl ; aryl 2car bonyl Cf- 4al kyh ; 1 -4arxd oxygar bonyl :
Cl- 4al kyl substituted with ar and opt i ly with h y, or Cl -
4al kyl carbonyl C1-4al kyl substiautopd W th aryl)2; aryls ig1ppenyl; phenyl
substituted with 1, 2 or 3 substituents each independently selected 30
from hal o, hybereiyR? €hyéaigky,hydfoky 6@l katk@xor C Nk PoxyMHd hen@yPRO. and
trifl uoronetlh%lré (eréi diynyl ri dciilgyl. sﬁulggéi ?taigf)g@)\(/vi th ,l,en2 or 3
subst it uents “each i nd’e“b%lﬂéo tt%n A Be dsRpnded g fikfersnt posiiondhan the- 6al ky| |
am no, and dr-@osifighkyitwmingaiitroggphohwhen Réistodioxylthen shiBRDeoadedxo] v ;
furanygl ; thi gi¥lent XsiRENAA Y& ' 6. B 00/ 12858 aryl2 is
phenyl , or phenﬁJ ﬁs{lyjs tgﬁ t ut edﬂl&nwt%OST[FB%ZM??CQ%%AJ;&%%E%FPS’ZQ%’ g‘a%)h? ),
i ndependent | §-8)s@ VetalOk (ki har -1Aydr oxy, Cl-6al kyl, Cl-6al kyl oxy, nitro,
am no, cyahe’-adnd- reptdséhts @bamRhhdicaPof Brdih conpounds of formula (1) the
substi t uent R#ﬁ_g;‘g%ggg@ato the ring nitrogen atom of the bivalent 4_A-
radi cal . The Tétnrprodrug as usedPtHr oughoulN=hI-€H=8%t neat-7he
phar macol ogi c&=GH-&dtefdabl e der(bvpfives, -Bi=CH-88{@{-s and gghdes, such
that jphe resuljt otransf or mation producy, 10, he derjvative is the
active drug asttHd{a}?idr%levgﬁi{n t he cor%’%’nds of '#"6%8?’;—%6*“). ThéPPef er ence by
Goodrman and GEHmRANFKE Phar macol(bgical BasCH=v-CHad¥-apeut i(690),8h ed.,
MG aw H | |, -Dp=CHEEH-2992, "Bi otpansf or mat Fon~pf_Prpgs”, p. 13- 15)
descri bi ng pﬁg&@g&_ﬁner al ly, i(s%g’er eby itr{glgg\gfc\)lra ed. 15?%} sed in the
f oregoi ng def i'ons ‘halo is gerfBTél)c to fluoro, chloro, brono and i odo;
Cl- 4al kylwidedin Bach Isidfedeghitora it radichedh- Ohdi (8- 19k dhESn i e n
r adi ?@l Sbg‘:‘h\é}on%ﬂ f oml tg 4 c%rcgrt%n aéo 1:)%u(ch Zs IS]f gr e@grrp?gl,%%gt hyl,
et hyl; propyl; 'l?fﬁyp,’ni- wEEHRA- Dy droay C1-elirleny PRlvBagt -alkal chdorylke:
Cl1- 6al kylamimoGregatitylthydiaxyCudelkgl] mbabkyt didhidsdibe) ahingltar salkypnol ogues t her eof
having 5cgr a@yﬁﬁ{@&&%ﬁon& such as, for exanple, 2-nethylbutyl, 20 pentyl,
hexyl and tqne N lze; a é pol yhal oCl_6al kyl defines a pol yhal osubstituted
C1- 6al kyOF Whetain F¥ o RyBagen@oms ogjadiaperlt gdan atwonsinshefadasls (b-d) tegatp) e,
di f | uor omayroptiohhlfyl beaeprEddwy -(CHyslr oxyClL- 6al kyl refers to Cl-6al kyl
subs%d)tu?(qumcih a %y?ﬁréﬂ(gyl group, Am noCl-6al kyl refers to Cl-6al kyl
subsfi t uted® WtHEGh -ari Q‘fydu&ol@iiﬁ%’l pbptisutedsyith aryll, €1 aelileaydaphonyl, - SOP-
tgL oup, amll'@bmvhgﬁlmlfafﬂ@!dt@a?boﬁyhmlgﬁmbnﬁg%_%aﬂcﬁ*z, ;auxﬁ%ot [’oup\.mFor_

er apeutjgictse, , e ounds .of for : are those wherein
t he couh{%rcfulo ”?@ %E%PS’ (%’eu{'f‘%l?q?%/rg%né’zetf}{hé%rpglw %ﬁr?n@?ﬂy artopylaci ds and
bases whicarsabysulfenyh-asyldsuandumedans sylfomyd dpnabiesulfomyl, al so find use, for

exanpl e, tﬁﬂh&&ﬁeﬂgmaﬁ&{ﬂ’% dﬁhet%?lsﬁﬂﬁﬁ(; ';cat ion of a pharmaceutically

accefsthabgg@co ou&c:ll.s Alé\hgsal ts,. \Mget he phar maceutical |y acceptabl e or not

are Thcl GdEE IR P St BimTherdn Re iehysregcant1-shlyle methanesulfonyl;
benzenesulfonyl; trifluoromethanesulfonyl; dimethylsulfamoyl; arylzcarbony1C1_4alkyl;
Cj.4alkyloxycarbonyl; Cj_galkyl substituted with aryl2 and optionally with hydroxy; or
C1-4alkylcarbonylCy.4alkyl substituted with aryl2;
aryl! is phenyl; phenyl substituted with 1,2 or 3 substituents each independently selected

30  from halo, hydroxy, Cj.salkyl, C}.galkyloxy, nitro, amino, cyano, and trifluoromethyl,

pyridinyl; pyridinyl substituted with 1, 2 or 3 substituents each independently selected
from halo, hydroxy, C_galkyl, amino, and diC1_salkylamino; naphthyl; quinolinyl,
1,3-benzodioxolyl; furanyl; thienyl; or benzofuranyl; and



The pharnmaceutically acceptable acid addition salts are neant to conprise
the 35 therapeutically active non-toxic acid addition salt forns which the
compounds of forrmula (1) are able to form The pharmaceutically acceptabl e
aci d addwvbiopmwe1sal ts can conveniently Iy obtained by trearPCHgPetig8ifase form
wi th such appropriate acid. Appropriate acids conprise, for exanple,

i norganic acids such as hydrohalic acids, e.g. WO 01/46189 PCI/ EPO0O/ 12858
hydrochl or| r . hydrobrom c acid, sul furi c, nitric, phosphoric and the like
aci ds; gzrléé’ﬁf%y o0 RIS sebstiuted piith lo 2.0m3) substiuesnts each fndspendiendy

hydr oxyaceelem:tc;d frant haly, hpghonty] €1l aC| GalkyloLy, nRid) ARME, gyzg]b afl oni c,
succinic lje% gtlth?pedlmc acid), maleic, fumaric¢, malic, tartaric,

citric, anesul f oni c et-hanesul foni c, benzenesulfonlc

p-tol uenesul fonic, 5 cyclamc, salicylic, p-am nosalicyl i c, panoic and the
li ke acidén mmﬂkyfmlas(aj me&@wmeﬁanlmgedafﬁlegmgm Gg%ﬁfa{mﬂt with

an approppf gle®iRase ee base form 10 The termaddition salt as
used hereina 1e al so rrprlni?esa[the sol vates which the conpounds of

formula (1) as well as the salts thereof, are able to form Such sol vat es
are for ex, t § Ao t dthe | i ter am nes of

conpounds ogwf]ﬁr ?’Irug(a?%se &%g' ﬁterel R d’a‘?ﬁnﬁé‘?Wf a Sa ]&nds of
formul a (ﬂ?n‘é@n‘léesamgee%t@fsfa@@ amisdesy sugl thao thereswieemnbiatrivagirmation pogeact (ﬁf a

conmpornd q{ oAt (He)acAilasd o such as, for
exanpl e, 0 ne eacsubs ?taﬁ{agg&%fhggl tuﬁlag{)aﬁo gﬁrretrthﬁyl hal i de

opt.i onal
e.g. net h§f1 ‘Eﬁpdg ?0 | Pigatyd he dibgapace Ress Th@rwgﬂwé wilng
groups malic@irse-Hid, Ins e, 1992 Bi@tr@iskjﬂnatl&ﬁ bf brgkoEbarseam fighgt es, al kyl
nmet hanesuéﬁf gg%%%% gﬁgﬂ sf‘lllel%b toIWsul fonates. A 20 quaternary am ne has
a positiv it rog ceutically acceptable counterions
i ncl ude chl oro, brom) i odo, tr| fl uoroacetate and acetate. The counterion
of chdi ceAsasedia tlnraﬁbeegmmg'@pﬁnnrmneh@lbamg@lehe&b flusol sms, biba® Mdagise forns

O o o OPSHRASicled SHL o byl S TR R REGRELEE, LR bz, 701
ni trogen Homnh ot earben atems sech mfmmndb nigthel, edymptatygbaoy] c]hﬁmlg/al |y
i soneric étﬁfl@—m@ﬁyl}b&@ﬁﬂ ﬁartﬁ‘é Hl&e@%% Fg SISt @ &clﬁ&ecf)ﬁﬁlfyltﬁlgc? g g%ﬁr“ ¢

forms which tlhe cog%} %‘JL formula may possess se 30
ment i oned"BPOIPEIRS AT af’ﬁ‘é ScHehrahen @@ngblaérfob%a@w&m@un@tbylde@bt es the
m xt @0e ofentyd] hexploamlithd ke tagd @Olyﬁmm syl Yefir H?Blyﬁalﬁgfﬁgﬁvuteﬁa('r‘ld Jn!fyit ures
cont ai ni n\glt%'lon’lél%s& eIrO sucnﬁ I6gen enant i o I Ao téi’] basi ¢ ol ecu

structure re in particut ar aé?lgfﬁ‘bc i 107 E&AERle-Jil4pE9- Prave the R or
S-confi gdﬂﬂtlp@met@{ltbﬁb’dtqmﬁusalbml tofevatoe®i. 6aﬂy5dlsutﬁsn(1par witaklhydroxgt ur at ed

radi cal sqg}gyp h%%o@ltégﬁg,&gﬁ?%feag eﬁ!&y]t l:lgsgﬁut&?th gmra%%é on. Unless otherw se

ment i one cat e Al desT gnAtiBRB1° E8HBod At Benot es

the m xt urslé a“ftimdﬁé%rs? bﬁ%z %@‘éﬁ,@@dl ‘dgieenilalfop yig stagdd for e xt ur es

cont &bni r(g}@l)iN@Cstgﬁm@orrers and enantioners of the basic nol ecul ar

structure. The sane applies to the internedi ates as descri bed herein, used

to prepar roducts o romula (1). WO 01/46189 -5- PCT/ EP 12858 The
prep ﬁﬁﬂedrf d f%ffﬁ I lé]d)é / I/ EPOCOY h

terms ci s ANFERANS U SHLY the FRTRoURds of formudkod Hae dkospivitisrainthei cal

Abst r act sounenend ;ﬂiannmceanchlllyefceerptztmb Htﬁzvdiz@ﬁlshlks%“f #fds bhe b P hicdh U ﬁé‘t s on a
ring noi gy p}%}glr:l%u"lﬁc ? %Eéeg(t:a% eallila)(/) B tflmd usem%c?r &%ﬁfp eI 1rr]1ytlle {)}e?)graltlgn E)r

conpounds of
30  purification of a phannaceutlcally acceptable compound. All salts, whether

pharmaceutically acceptable or not are included within the ambit of the present
mvention.

The pharmaceutically acceptable acid addition salts are meant to comprise the

35  therapeutically active non-toxic acid addition salt forms which the compounds of
formula (I) are able to form. The pharmaceutically acceptable acid 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.



The absol ute stereochem cal configuration of sonme conpounds of formula (1)
and of internediates used in their preparation,was not experinentally
determ ned. In those cases the stereochemcally isoneric formwhich was
first iswbajiagiges designated as "A" amd the second as " BPCTEHPOOIRASES f urt her
r ef erence to the actual stereochem cal 10 configuration. However, said "A"
and "B" isoneric forns can be unanbi guously characterized by for instance

their optic otation in case "A" and "B" have an enantioneric
rel ations IW%TOC OHe P& Bfirg Riomue acislrsulfac, gitric; phosphasic and dbe Brenoids; ohe absol ut e

confi gur afok‘gﬂﬂud){fCl(ﬁLBQ&l @@mmlws¢m PlobardiOMydrRl feds, 1a&1c9;&ya§ vicay
diffracti %nahc('!!;2 t& % ou dtg are thos%acorrpoun of formul a
(1) whereiA £ 18§ ald)r‘ g@ﬁﬂnﬁis%ﬁwe rgpedioigqgel $WBaG, malied wi t h
aryls, Clarteaickgitrax yegrabeswionicaethhresalfdie) penzeaeyulfd it ; gﬁ@dlkeﬁe&ﬂhmw :

Cl- 4al kyl y f romet.hyl car bonyl , Ci-

6al kylés(ul ?gﬂ%ﬁﬂ garhW]]‘ éh #%%éﬁgmgeé%ﬁ%%4 gr]f;i/%f: Clgénzenesul fonyl,
trifluoronethanesul fonyl, or dinethylsulfanmoyl; 20 R3 is hydrogen,

C1- 6al kyl ,Comrh%lmé%idbﬂbfwm,s cebe eomostbd bylga’eatmehr with un nppreptias ®asd iheny! |

di met hyl suld @aoydse fdehi 4al Kyl substituted with aryl2 and optionally with
hydr oxy, C 1-4al kyl carbonyl C 1-4al kyl substituted with aryl2; and aryls is
phenyl ; phenyl substituted with 1, 2 or 3 substituents each |ndependently
sel ecl®d fpeisrAnadgitionsgk agyseddergadtioye alsctosatikesithxsolvatis which dmi no, cyano

or 25 trithmMpsanRionyd ) K {
substit uentlgpeach 5 mu?gg%jgg s %Fé?gdetggﬂepg%pé%}% t ﬁg‘&r §§§h Quéi;ﬁ%&l kyl ,
ani no, di &2 F%ﬁﬂ’h‘g tes r‘?i‘ﬂ&i‘ﬂv?ﬁ e nyl : or 1, 3-benzodi oxol yl .

I nteresting conmpounds are those corrpounds of formla (I') wherein X is NR3,
wher ei n @aRBndrﬁ amjids ofedinpElind® bhioreulaf @ mMlsed Héregjdeﬁﬁésk\wucﬁ fiesti tuted

th 12, Ot h t d th ff | I
wher eTh t R U ah L GR SBIR I By EhfucthiS s Bencamosm oy mil &
I(D a-1), I( acca)lp@md(qf fdx)mwlmeh) endh alRﬁpprepmas gnatsrriinl ﬁ)@ﬁf} sQth &sydﬁ@k}im?lr?%

articul a n the

bi val ent %Hzlag ca W-glgolsa{ < g | s of &?E%Vﬁl’flﬁﬂ%ﬁzarbﬁﬁ é\ﬂéerﬂ\é%‘?dggé)ﬁ hydr ogen

atom i n shsmyhedide aPger fﬁaSE')aHWﬂWh 2] leadng groips rmep Iahodad ukad, lsadhogs alkld 6al kyl |

hydr oxy, a[ﬂ@orﬁahkﬁéls&amatem1991/rﬁe§ﬂa§1%su1§>naP§Te\{»§Fé9§/1é%@ﬁ@negﬁ@&{ Qardicular
rva

corrp ds are those cgrrpounds f formula %nt *radi cal

! a3duempy ahping Srﬁﬂl’oélt(Vl’J’-yz“)haW’?QrDétir%e@a ParpeRubigely ageenieble sai d
radl cal s cdunt@jonviychaiptahbpng) brigmoeiode PlrEmefh a0yt ateand acledre6 AHE bund¥gl OXY, ofr

Cl1- 6al kyl b1l h partl ul ar_conpounds are those conpounds of
fornul a (??éhv\ﬁ%rcgﬁr?et%a%ugm% ?’l}ﬁf’ 8%1?%‘“”52 a3=a - is of fornula (b-4)

wherei n each hydrogen atomin sal d radicals (b-4) may optionally be
repl aced Bbie Nadxade 0itmaf RlyICpniwdnd}mf fomul1P G&hikly by be pﬂe@;al\é‘dtm atther

partigul afm %ﬁg? a?erﬁe%ﬂ %0&1@ gesco fpofu(())rgsfméﬁﬁﬁlé]])aéﬁh e' n the

bi val'ent radi cal -a =a2 or U ath2hydr ogen
atomin s%.lrregerr #aneiaP3idizsday thegy- %piel onal Iy be replaced by hal o, Cl-6alkyl,
hydr oxy, or Cl-6al kyl oxy. Preferred conmpounds of formula (1) are the

conpoundsTRd ef@rGueted cﬁéﬂncﬂmﬁ’l@&h&ﬁ t%?ms’igs <24 Elgx%knba%ré geﬁfn%? %P {h% %¥ gaen.

Cl- 6al kyl, phenyl met or furan e conpoun pr esent
i nventi on‘s%‘gl1 éﬁ%’?’ He cprep d’ M%@i m@gpaﬁses& rﬁlé%ﬁ'@mfawmof fornul a
(11),300r meﬁtumleﬁ io® Iilﬁlhcac&lr theadhedR-al dedigfatios YEC RS RIS AR midfetht

all possible stereochemically isomeric forms, said mixtures containing all diastereomers

and enantiomers of the basic molecular structure. More in particular, stereogenic centers

may have the R- or S-configuration; substituents on bivalent cyclic (partially) saturated

radicals may have either the cis- or trans-configuration. Unless otherwise mentioned or

35  indicated, the chemical designation of compounds denotes the mixture of all possible
stereoisomeric forms, said mixtures containing all diastereomers and enantiomers of the
basic molecular structure. The same applies to the intermediates as described herein,

used to prepare end products of formula (I).



with an internediate of fornmula (I11) in the presence of pol yphosphoric
acid (PPA) or 20 phosphorus oxychloride (POC13), at a tenperature ranging
bet ween roomtenperature and the reflux tenperature of the reaction

m xt ur e, wapoi/4sngdl | y said reacti on may b8 perforned in a rREERWA28N8er t
solvent. H-XCl z CN+ 13 NH2 a (IIl) 25 (1) X a~a2 jl 13 Na4. a
Compounds of fornula (I-a), defined as conpounds of fornula (I) wherein R2
represents hydroxy, can be prepared by reacting an internmediate of fornula
(I'V) with .an  internedi ate of f?lrnula gq\/%ﬁc Said intermediate of formul a

¢ hergin arp 8

(1V) is defThEHPRE™ BOYBANY ARG Fdapes with Chemica} Absteacr - (A - - H
wher ei n t worgeelanzk ahg difege nhapmllacsfehaamsembmﬁ@ﬂ ah&hg&n@igfybﬁ?ﬁ‘# ind" Ou. 0
I - . -7+ RCT| EP 12858 €. .como S0 ormul a
Ena;//) al( Vz) &émg%u%%%qééﬁ?%lg@pgé%wl&nﬁé? he H&’rot“pil-sn%ﬁ/ﬁmnﬁégﬁti ons or

functi onal group transformations. For instance, conpounds of forrmula (I)
wher ei n RiTheeghseliensterepthempdatretiifiguration dfsoie compeiride df fottlc@yrereds of

formul a (I; el ih Bir S5t . .art-kn .debenzyl ati on
procedur es]?ne&é%i&ggﬂgglb%r%zlé,l at i_o?ﬁ%%#%‘ggsg%ﬁg (’)‘Eérllr-ggen}%ﬁl ‘%% Hr t® ﬁ%&?\n
pr ocedur escas¢iche ssreoshanigallydsemesicogan athidnwasfinyiselpted dpdésinetedas Ay st s,

e.g. platifdihefecosias alwitpal h@&%ﬁf@f&&&h@ftﬁé)@&uaﬁis{%ré%@ﬂ AL ate sol vents
| ether, tetrahydrofuran, and

such E}E met hanol HoSt anol , 2-9‘%9%%{1‘2&,,_ di eth )

the |iRe. PEENERGAHENRYS H1d 147 (PYMGFE Fosms cqm bg wnastigyouslyan

hydr ogen, daiadteRzedby fig instape dstnipidalyytdibn inbsbe SAP Gnd opPaLds by fornul a
(I-c) can . a | ati a conmpou of fornula ( wherein Rl
is hydr oge%%@%ﬁ%%%%sr# ' bjé%rgs Irléglrﬂ%dsglr{f‘% lsbél’q? fo.Jptermype ﬁeéhgoé‘lltﬁyl ating
reagent ofcopBgvratian pRAuch compRmdgtisink apt-Ioavh methodd e(gVIX)-ralyldiffigaction. f or mul a
(VI) and hereinafter Wrepresents an appropriate |eaving group such as, for

CxaTPLS: 008 g p o RO RO TR ORI B 8, JHbLRTY 0 00wt St
like. Sai & NRaik§ydaegeanCrealkyl aml'e &n-celsvahbanicyvitheargBnduct ed in a
reaction-i nech 48RkMeWartio§h) an@fartodyl, 8R! SikyRibdHy P @Ua&yi&%ﬁoﬂ?ﬁ” bon,
€e.g., benzenteriﬂu%%nqgtﬁ/ C Hifioromethylearbonyl, C,_calkylsulfonyl, aryllsulfonyl,
> “-1-ediKyisuiionyl, aryl-sultonyl,
methanesulfonyl, benzenesulfonyl, trifluoromethanesulfonyl, or dimethylsulfamoyl;

20 e R3ishydrogen, Cqgalkyl, methanesulfonyl, benzenesulfonyl,
trifluoromethanesulfonyl, dimethylsulfamoyl, C;_galkyl substituted with aryl2 and
optionally with hydroxy, Cj.salkylcarbonylC1.4alkyl substituted with aryl?; and

e aryl! is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from halo, hydroxy, Cj.galkyl, C1-ealkyloxy, nitro, amino, cyano, or

25 trifluoromethyl; pyridinyl; pyridinyl substituted with 1, 2 or 3 substituents each
independently selected from halo, hydroxy, Cy_galkyl, amino, diC 1-4alkylamino;
naphthyl; quinolinyl; or 1,3-benzodioxolyl.

Interesting compounds are those compounds of formula (I) wherein X is NR3, wherein
30  R3is hydrogen, dimethylsulfamoyl, or Cj_salkyl substituted with aryl2.

Other interesting compounds are those compounds of formula (I) wherein the bivalent
radical ~@— represents a radical of formula (a-1), (a-3) or (a-4) wherein R2

represents hydrogen or hydroxy.
35

Particular compounds are those compounds of formula (I) wherein the bivalent radical

-a'=a’-a’=a* is of formula (b-1) wherein each hydrogen atom in said radicals (b-1) may

optionally be replaced by halo, Cy.galkyl, hydroxy, or Ci-ealkyloxy.



di met hyl benzene and the |ike; an al kanol, e.g., nethanol, ethanol,
1-butanol and the like; a ketone, e.g., 2-propanone, 4-nethyl-2-pentanone
and the like; an ether, e.g., 25 tetrahydrofuran, 1, 4-di oxane,

1, 1' - oxylwoelsbgne and the |ike; a dipebar aprotic sol vent PCTEP/12858

NN- di et hyl f or mam de, NN-di net hyl acet am de, di net hyl sul foxi de,
nitrobenzene, 1-nethyl-2-pyrrolidinone and the |ike; or a m xture of such
solvents. The addition of an appropriate base such as, for exanple, an

al kali or_an earth al kaline nmetal carbonate, . hydrogen carhonate, al koxide,
hydri de, QHEHBATRYIAT CRIPRAYDES 215, %G&,COE!P@PI}&%J%%%&?&éﬁﬁ&hgﬁ«g{wa@%i um
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t hoxi de, .pat assi ym tert . but oxi de  sodi i de, sodi i de, sodi
nycr ox) e Dgrar orioafhl oAb o Ry BRI S SR ARG ana ™ The

| i ke; Por an organic base, such as, for exanple, an amne, e.g.,

NN- di et hy$ it bhnapartieylafNopdpoed hatk etdyy lcpmpemids pd fienmute(l) #heteiythaor phol i ne,
pyri di ne Like_mays_he . i 14,280 I ' iLch is
| i ber at ed&g%?étﬁgdlk eglcgf'j_?sté)i 01%35{ %@@33@9 / (R)’ﬁl.e ng%cgﬁlga&%elg%og%%ﬁﬁ- 8
PCT/ EPOO/ o288 (P43 mapi copsiondlly bgdepladedbydialoafr1isoliiyt bydraky, or §f1efadkylslyy an

al kali nmetal iodide, is appropriate. Sonewhat el evated tenperatures and

Stirnigng ?@tyotﬁ&i}?agﬁ&ﬂér% hﬁdsoir%m%e 5@3};%&@@ of fRhE! PR hYEIYne Sai d

N-al Kyl ation nmay be caryigd, out by aﬁp art-known conditions of phase
transfer eixtlentysdisal-azet-rois. is ot ogmpldpro mdierebegsddidip en afosr s (1)
wher ei n Rhdicalshyah ?@Emptidﬁiuyrt@dg@gce@mmmm,@_6amfyl, fh9d1w§/,a>r(d1-.&lkyldx?y be

- u a

al kyl ated usi ng ar nown procedures such as, e.g. reductive N-alkylation
with a sujtabl e al dehyde or ketone, or compounds of formula (1) wherein Rl
i s hydr ogBistedsed a0 fg%%fcfow@ﬁ?ﬁﬁf%@wowanngo forgmladi Wheisky 88 i de. 10

Al so,15conpditadR! edprésent3tiydrogen, Oyngaikel, phényiseINRS oandawhasdiyln R3 represent s
met hanesul fonyl , benzenesul fonyl, trifluoromethanesul fonyl,

di met hyl syl fanoyl can.he converted into conpounds of fornmula (1) wherein X
s N by SRR 6 By SRR RiSEn st et et e tah aqueous
aci d suchingsmiGhte dfFortinds I onp dunedsna fdefivativa ltizerédf)suvihay etarb&Rlic apidesent

hyd . i f - j
o esnt Slptt PR Bt fothih ERTRAMOOR R LEDAUbRBIdiEREBENTE o o o
t r eat2Pent Phisphoys dkyahldride (P OE1H) nattactemprptire fanging behveead dpmj tomperatur

1- 6al kyl i pgi @le refRR (ERPRAHRE ST OF rEL%OH ndxthle), OWaﬂ% Raill REacRbY &la§BE radi cal
--()-- represents a radical of formula (a-1) or (a-7) wherein R2

r epr esent BETIRFHED M 2 IRSHO[ECEGINEPt ed t o  conpounds of formula (1) wherein
the bivalent radical -(p -- represents a radical of fornmula (a-3), (a-4),

(a-8) or (a-9) wherein R2 i3t¥dregen using art-known 25Xd§aiyt\1rzat ation

procedures sucg: % eRt ngnt wi tih r’rég hanesul fony:iclfl,drige ifn afjreaction-
inert solvent such~as CH7C1, Jedat ment wi th pol'yghosphox gaaci d (PPA),
at a tenperature ranging bertm\/\feen roomtenperature and the r &f | ux

t enper at ure of t heD reaction ni Mlre, optionally said®eaction may be
perf&Smed in a reaction-inert solvent. 30 Conversely, conpounds of formula

(1) wher g} [ agdi ' argwil a (a-2),

(a-3), ( a-tgsnfpgl?‘é&-% \f?&’?’g}}%gg( g- el g&@?@@\%ﬁ%fﬁﬁ%&@ ‘gflesrgﬁydr ogen, can be

convert edFQPbeséléfﬁ'bgzrﬁGE, 8P be prenared [y rpacimeragi infermralidse o bfosmular(RY) with an
intermediate of formula (V). Said intermediate of formula (IV) is defined as a derivative

of an intermediate of formula Rl‘@—H wherein two geminal hydrogen atoms are

30  replaced by a carbonyl group.



represents a radical of fornmula (a-1) or (a-7) wherein R2 is hydrogen using
art - known hydrogenati on procedures such as treatnent w th hydrogen gas
conbination 35 with a suitable catalyst such as, for exanple,

pal | adi umoonuetsar coal , rhodi um on-carbda or pl ati num on- @EAEPON2858\0D

01/ 46189 -9- PCT/EPOQ 12858 The starting materials and sonme of the
internedi ates are known conpounds and are commercially available or may be
pr epar ed cordin o.conven onal action _proce s generally known in
the art. Eﬁtc%QQ%%r%fﬁﬁ%QEﬁy@ Emﬁﬁbﬁ 6?ﬁ§m%d&ﬁ86m§b Qe YR AtAeMRedi at es of
fornmul a (tedptionstérfemtionbldmewp samsficiniabonsti dazo[ 4, 5-b] 5 pyri di ne being
internediates of formula (V) are comercial ly available. The conpounds of

formula ( £R n bov escri bed C es y be

synt hesi zie:é ?lgtaﬁ% guﬂd? Orfgc b cﬁinw e %ﬁﬁqpr%ﬁlgﬁw% ﬁ%‘h&E ﬁgcan be
separ at edcorfvepnd e camp@m off forirond (Y wheteitkR brapresemsts hwlmgen by acgdowas. The
racem ¢ _caomanaSfoalutaf Sl cbdnyy iBin DS GARRIER didhd [i2 15807 espondi ng

di astereorrerl ¢ salt” forns react on Wt Sai d
di ast er eoRECFEUEHFYChTag Fﬁ‘élyélf; 8YdQBSAEOB NS NG apROpPEHRtE cadlystsoe. gePdatmplIe onby

Sﬁl eC]E [ Vecltti)li’rcée? %Uhdlﬂ%bncdlh‘ﬂﬁbaﬂ id @Eé&&t@ﬂﬂvédﬂ@sﬁﬂ@ﬂﬂeﬁ%&ﬁeﬁ%ﬁol l'i ber at ed
therefro a n.al ternative nne separating the enantioneric
f or ns, of H% %%WgéﬁﬁﬁéeanﬁS?%ﬂpﬁﬁwﬂ? ?ﬁV%F@%% |i qui d chronat ogr aphy usi ng
a chit®l 15 stationary phase. Said pure stereochemcally isoneric forms may
al so be dehé vedpdumisof fdrmuboly eigemdk hy Wr@h@t@ﬁﬁ%@ﬂ%ml bding soneri c
forms of 18 rt|n ria rovi ded t reaction
occurs st éeg)e%g%gé%?# éq%t i PEST aSg%ﬁ/ W‘ug {q; ﬁgﬁﬂl?ecpre%atr%‘fgbw 831%1? tigg
desired, saomp@mimftfﬂdnw KII) Vtier@g'Rtl h*ebydzegbnbymé tenposddeiny repreedntais of
preparatrgpl h@&gagg_ ‘qugﬂh st enpl oy enantionerically pure
6 of the c

startji materrals In vr brlity of the conpounds of the
present |nvent|on to rel ax the fundps the subj ect conpounds are useful to
treat condrtrons rel ated éngd or inpaired rel ax gg .of the
fundus such asR'&Y. +g o hagéﬁl-—r-eﬂ—ux Rn i ncf,udi ng 25

epi sodi ¢ heartburn, nocturnal NeartHlrn, and neal -induced gr‘t burn),

dyspepsi a, earl YVI)sati ety, bloatimg and anorexi a. Dysge sia Is described as
a notility disorder. Synptons can be caused by del aye gastric enptying,
by inpaired relaxation of the fundus to food ingestion or by 30

hyper sensltfovintl (Vo) geisiterdinafree Vaxegtresents dypprpiiae 1St @08p alich dsoforexanpl e
a lack of i.fe f n ear ati et use vom ti ng,
thafo gt%llo 8 o%o Iuﬂ'{/\gr %’I ora ng OWTSXP is‘hcgﬁ fl % 9

bl oati ng an aseous “eructation humans,
(geneXal | §xag ft aeethimegiionplary éttf@yhymﬂi@remﬁ@ny]%y fxcotie diks pept i c syrrpt ons as

a result ofig qletmyﬁqoIgﬁeatﬁdrpcaermhyélﬂ&tg%%hau&@d/ﬁ aaregt%ﬁ%erg!sm%dﬁ su

relaxatlon? can be reliev %Pelr eptIC S rrptoms mnlsterlng
a proki n& f¥ ORIl & EQmRLc r@"ar et e%“@ﬂlyt@me 10-
PCT/ EPO0/ didB881Ratérening tlﬁba]ﬂcehatvelkdlycﬂpe Bt, metﬁayﬁpmaﬁom bheub] Hathe gké

et oot BASRG'< CARAKsAG, aTHEhD Y SRGRI S RRIRTR, TR LESUT! Trom @
abnor2¥al i teirekydrofurdie 1dddipkinge 1 flunsibisetienared iterike;Al dipolatiympaptdleesy npt ons
may ari See.gr, WWQMB%?M&WN@MHE?ME&%HE, Elifhefh% @Lﬁi%gdc@pmtr%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 carbonate,
hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide, e. g., sodium
30  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,
N-(1-methylethyl)-2-propanamine, 4-ethylmorpholine, pyridine and the like may be
35  utilized to pick up the acid which is liberated during the course of the reaction. In some



A hypercontracted fundus results in a di mnished conpliance of the stonach.
The "conpliance of the stomach" can be expressed as the ratio of the

vol une of the stomach over the pressure exerted by the stomach wall. The
conpl i anewo of/46igee st omach relates to t&e gastric tone, WHGCHEPQW/I12$8 resul t
of the tonic contraction of nuscle fibers of the 10 proxi mal stomach. This
proxi mal part of the stomach, by exerting a regulated tonic contraction

(gastric t. cC lishes.t reservoir. function of the. stonmach.

Pati ent s S@Q%)ec’rels ?llbe agirgglr%neografl)}("g%t ?ai‘: Vefe ke 0 ?]i%f’#‘ gﬁ“’i‘ apRERfITAaS nce
they feel Sunawhat eldvatbétamperatheey and etirainp endy@nharct siie 1a&i of the remtionreal .

Nor mal I'y wWoehnaivelPkas W-sikakd | . mch. will show.an gdaptive
rel axation, i .e? %&Ee st om@%a%%%?%&l&?gﬁg@c%%&@n% w?%% C?IﬁagPorfss&

i ngest ed. PRAPSITaRss CRiplySISaeaskians- on i s not possi bl e when the conpliance of
the stdmach i s hanpered which results in an inpaired rel axation of the

fundus. | yieMnek, & il i t 0 I it follows
that the present ﬁ‘ré(r) (f]ﬁ?/dg%%l % gﬂﬁbgﬁl Eg(g%%gg?ggﬁ%ﬁé%% g?%ie?eagtcl%ﬂlgoum{s
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suf f eri ng N-alkylatiopatithedsuitablaxiich@it dfketdie, dtdiioubs of BAHuLDEShdOR-
Consequent Vis 3o 4B hodanog;erte‘[1C a(imietgt i s ﬁlrag%ded for relieving patients
sufferhng r'om coral tions  2Sue sa,na%l ApfteAct ?ig’b’ii’a-eoesophageal refl ux,
hear t BYr n (i ncluding episodic heartburn, nocturnal heartburn, and

meal - i nducisb,weaipbbods)f, foRbulalyly pepsdiaX ie MR yand atlieediy R3éaddnng and

anor exi a. ) nd _of, fornul l) a dicine.is
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manuf act urcenyirted ipediogineandsoe! forreels i(hgvhecom & i NFhby ankabwinrhydanysisrpai r ed
rel axat i oRy@dedtit®, § BNEMSmbR 4iPsh 541%_§r§h ADsudBOk GO prophylactic and

therapgutic treatnment are envi saged. e synptons of inpaired fundic
rel axation_may al so arise due to the intake of chem cal substances, e.g.

Sel ect i ve 1$8petyRPordRe! fRsmalad ) whemsintRyr presgRrydipxy sarche enveftedines i ne,

par oxet i NepndpbudXaEThiula C) R RMrers&ehisal i Ne: t '
erythrorryciogf? e AR yl(g(glﬁiélg Sﬁﬁ%ﬁ%%%gla% 574,

ﬁlike %5 antibiotic cralides 'such , .e. g ),

ABT- 229, GRABTINS TSRS §:2: THUBE)L Bt -S%‘ﬁtbl}'&aﬁv%ﬁnd%mm&“m and addition of
(8S) - 4" - dégxyeikgliodidpoxyer yt hronycin A, A-81648, A-173508, A-182061, and
KC-11268. WO 01/46189 -11- PCT/ EPOO/ 12858 Anot her functi onal

' ' ' d RS L l.e .b . wh b foi
Poat ures (obRrrdU e RS R el ST, Fareent agatitlo
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rel axat i osOpPepedstdfdarmmdy (1) sdgrein the bivateat tastidab @ herepresgmph oafical nf

subj ects suffering from|BS. Accordingly the use ©of a conpound of fornula

(1) for tﬁ@%iﬁ%@ﬂ%f‘b (&) ar te? whereinfReris hydrapemesingBst-knownt abl e bowel
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able to r i 0 astrolntestl. persensitivity.
e Fveh %hcﬂaas @Pﬁ;ﬁa,%r%teggné% Rmtthiq)giysph%phpﬁf gmﬁ %ﬁ%l’la(sﬁ, .

10 To prepare the armaceutt’'cal conposi
ef f ect i ve tampratireofanging beareh rcathasmpa@nmpelad, the fefRRsEnSra@ed 6f @edi tion salt

form as : I; i - el ol conmbi ned in intimte adm xture with a
phar mceut}%hggﬁlﬁwg%eégggﬁﬁy g%lg r %P?“&W@ﬁ Peped,in a teaCtioRETLSQYRRE vari et y
of forms depending on the form of preparation desired for __adm nistration.
These3®hafwarasely.compevngrods foimowls (Brvehedes itredfivalenit nadicrl t-af W Jedesage form 15
suitable, preferably, for admnistration orally, rectally-0r by parenteral

i nj ect i onrerresentseadishleof forna EpAr, i(ag).t(hd) cefposid)i @r’) drr(a®) athecdsRge f or m

2% o:‘ et h %}a Wuﬁgen1 @bglg{e%ﬁg%ﬁé&t%%oﬁﬁﬂhﬁdmoﬂﬁﬂgwmfe% RIS radi @
Pl €, @’—g r%resegt’s a racliigél of formula (a-1) or (a-7) wherein R? is hydrogen using

art-known hydrogenation procedures such as treatment with hydrogen gas combination

35  with a suitable catalyst such as, for example, palladium-on-charcoal, rhodium-on-carbon
or platinum-on-charcoal.




al cohols and the like in the case of oral liquid preparations such as
suspensi ons, syrups, elixirs and solutions; or solid carriers such as
starches, sugars, kaolin, lubricants, binders, 20 disintegrating agents and
t he | i kewiovitdemocase of powders, pill s9-capsul es and tabl ecI/EPIBEIBERISe Of
their ease in admnistration, tablets and capsul es represent the nost
advant ageous oral dosage unit form in which case solid pharmaceutica
carriers e . obvi ousl.y enpl oyed, . For parenteral conpositions, the carrier
will usuaﬁ’i‘ﬁs%iﬂ%ff%tsﬂgﬁ&%f%@é Wethe tergiedfatesare kpowmeqyapqymds and #sugh ot her
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the carrier optionally conprises a penetration 30 enhancing agent and/or a
sui tabl e he¢ ??Iﬁ@m&@éﬁ%fo WE’% (Gnas prgpasedrbi the Hensinabo wudesaiiied practdies imegs of any

nat ur e i NbdyhdiesRE@ROILE FGHitSof Birkb nAdirdd HesadRneL pRHR B SLApdd cant

del eterious effect tof he.skin, Said additives may :
admi ni st r SPPSPeotEE flloving aghlnewn resplusien megsses s dhe pacemirqomepounds desi r ed
conpaddi t i offormihedemaobpasiveitanitariy cohesRaaingiddsefr&dndrit s\éﬁrfé)ﬁ&gsowvgys,
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physicall%m%og%gcgﬁte %Qgts sui t abl e .as units&y dosages, .each unit
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sodi um stﬁﬁg@, Slbi{t%ﬁ bt Bdrexfy wWetting agents (e.g. sodiumlauryl sulphate).
The tablets may be coated3 y nmethods well known in the art. 20 Liquid
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wi t h°Phar FRESERTLAN 1 23¢ee ptlamtienafyspsnie sypemsase {5 esusplendickpfagent s
(e.g. sordppeite, feylingof falidsyleay kitleds Saultd N @Vin® kMg WBY Exée{%ﬁé lul ose or
hydrogenaeg_&qa&%{ ble fats); emulsifying agents (é€.g. lecithin or acacia);
non- agueous '

Warm-blooded animals, including humans, (generally called herein patients) suffering

35  fromdyspeptic symptoms as a result of delayed gastric emptying usually have a normal
fundic relaxation and can be relieved of their dyspeptic symptoms by administering a
prokinetic agent such as, e.g. cisapride.



vehicles (e.g. alnond oil, oily esters or ethyl alcohol); and preservatives
(e.g. nmethyl or propyl p-hydroxybenzoates or sorbic acid). 30
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may be prEseaved teutling of tosampotmtsrofeogauli (1), aMPALKE ShRkhd prefiht t i dose

cont er tlve The.conposi.ti y take such

for rr? Ogs ﬁl,svlejréﬂﬁ%lnhalss?) 898& ‘f&t ?h%ﬁs orrea%%}yg?%ll?go HESGI?WP OPC{;@H@J{H‘WE‘N cl es,
and may ctaepeiiahy @eﬂ@ﬁm Rationtp) suftoming foue topsredl seitnaimion iofighe fatidgandi ng,

stabi i sif@d SQ(BH dC§1&%Ep§én@19 a3BEN0 S of tréﬁtﬁ%ﬁﬂ@bfc‘(fﬂe\é ffnt pe%eﬁu%% Ipét‘leenléngr edi ent

may be in formfor constitution

sterile pV&%&Q& PORePTEioas. ek 8y éownpﬁéa%mw@ph@e@lfreﬂm heavlnhi on may

al so be f@ndtuding eslsddic heetbai, aocmasi hée@tbanﬁldﬁdlnnﬁﬁl mé&e%%%@iﬁl?“ es ﬁr

ret enti on g, aj.ni ng. conventional suppository basgs such as
bl CEPELE e'f‘r?eg‘mﬁ‘iyy@té’ in, @t H0SGE of sk ||

cocoa bu in the treatnment of
conditions related to a hanpered or inpaired relaxation of the fundus
coul d easHenceddeesabhecmpowidfedoimneda d@iak yheaiafﬁiérii prfol’vQIéthhﬂ ih@akichRsul ts 35

resente t is co hat _a t herapeuti cal |
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The symptoms of impaired fundic relaxation may also arise due to the intake of chemical
substances, e.g. Selective Seretonine Re-uptake Inhibitors (SSRI’s), such as fluoxetine,
paroxetine, fluvoxamine, citalopram, sertraline; or erythromycin and erythromycin alike

35  antibiotic macrolides such as, e.g. EM-523, EM-574, ABT-229, GM-611, (8R)-4"-
deoxy-6,9-epoxyerythromycin A, (85)-4"-deoxy-6,9-epoxyerythromycin A, A-81648,
A-173508, A-182061, and KC-11458.
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forms, for exanple, containing 0.1 ng to 350 ng, and in particular 1 to
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stirred solution. Injectable suspensmns may also be prepared in which case appropriate liquid
car_riers, suspending agents and the like may be employed. In the compositions suitable
for percutaneous administration, the carrier optionally comprises a penetration

‘0. 585

30  enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not cause a significant
deleterious effect to the skin. Said additives may facilitate the administration to the skin
and/or may be helpful for preparing the desired compositions. These compositions may
be administered in various ways, €.g., as a transdermal patch, as a spot-on, as an

35  ointment. Acid addition salts of (I) due to their increased water solubility over the

corresponding base form, are obviously more suitable in the preparation of aqueous
compositions.



and refluxed overnight, using a water separator (10.5 ml was separated).
The solvent was evaporated, yielding 142.5 g of ethyl

1, 4- di oxa- 8- azaspi ro[ 4. 6] undecane-8 15 carboxylate (internediate 4). b) A
m xt ure wfo omeesonedi ate (4) (0.585 noljl2and KOH (5. 85 nol )PATAEENOARESBanol
(1200 mM) was stirred and refluxed overnight. The sol vent was evapor at ed.
The residue was stirred in water and this m xture was extracted with DCM
The separat ed organi c layer was dried, filtered, and the sol vent
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was pealred out 1 hto water HAOH. The m xture was extracted with DCM
The organic | ayer was separated, dried, filtered and the solvent was
evapor at edkiqyd aregirragionsiog ogl admysteation Bnay, 17k cghe &trmadfy fir@xamplet sodarieineol i ne
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yielding 5.07 g 5,6, 7,8-tetrahydro-2, 3-qui nolinediamne (internediate 11).

20 30 Phannaceutically acceptable sweeteners comprise preferably at least one intense
sweetener such as saccharin, sodium or calcium saccharin, aspartame, acesulfame
potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin,
stevioside or sucralose (4,1',6"-trichloro-4,1',6'-trideoxygalactosucrose), preferably
saccharin, sodium or calcium saccharin, and optionally a bulk sweetener such as sorbitol,

35 mannitol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose syrup,
xylitol, caramel or honey.



B. Preparation of the final conmpounds Exanple B.1 Pol yphosphoric acid
(PPA) (100g) was heated to 160C. Internediate (1) (0.0467 nol) and

2, 3-di am nopyridine (0.0513 nol) were added. The m xture was stirred at
180C f or wo2da/dk1gsour, poured out on K)COB-solid and ice, waesitePooi2ds8 K2C03
10% and extracted with DCM The aqueous | ayer was washed with DCM The
organic |layer was dried, filtered and the solvent was evaporated. This
fraction S purified by columm chromatography over silica gel (eluent :
CH2, Cl 2/ SKISeRICHAT B FOBYenieptly epmplqyed ipiop ennsenigations.cBol exemple, and t he
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brought t e ut _into water.and N Cl and extracted with DCM and
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suitable vehicle, e.g. sterile pyrogen-free water before use.

The compounds of the invention may also be formulated in rectal compositions such as

30  suppositories or retention enemas, e.g. containing conventional suppository bases such
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

35  presented hereinafter. In general it is contemplated that a therapeutically 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



30 filtered off and dried, yielding 0.95 g of

(A) - 2- (hexahydro-| H azi pin-4-yl)-1H i m dazo[ 4, 5- b] pyri di ne (conpound 102).
Exanple B.5 K2C03 (0.011 nol) and then 1-(chl oronethyl)-4-nmet hoxybenzene
(0.011 mMylgovRi® 35 added to a m xtur.gqof conpound (87) (F10dPbonmsy i n ACN
(80 mM). The m xture was stirred at roomtenperature overnight. The

sol vent was evaporated till dryness. The residue was taken up in DCM and
wat er. The organic | ayer was separated, dried filtered and the solvent was
evapor at edhe daye Spid spbrdesararayhier pralated s oit desage fioromsafoygramply, WO 01/ 46189
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sol vent 25 was evaporated, vyieldi ng 6 59 (74.7% of
()-1-(2,2- d| met hyl - 1- oxopropyl
i mi dadb[ 4Fer iﬂ“&y?}}eHP??lSZth9F1)@TFﬂlzfQ’éﬁilﬁé’aS NEedo iz H (ferohyisioegeal 2p6 12 foExanpl e
B. 8 3- Chl piobei we@@dpmeamr@ma&hﬁle @{M?orrfﬁéthaﬂmmﬁg%%ﬁﬁéﬁlé onwi se at
roomBOtﬁ@? a}ggr g{g@lgoﬁ% g_‘r €69 (0.013 nol) in DCM (80
The Ur r]§ta‘lc r f g ‘for 4 hours. A saturated
NaHCCB sol ution was added. The mxture was extracted with DCM saturated
Wi th K2COR dnek easts metsedeoaganmmy i‘shmeﬁ%%lﬁcﬂﬂﬁv@@ﬁﬂ@ ksolafdEis aeganiisa | ayer

was ar gt ere vent porated at a
terrnggture be?nq{ gg%‘fon 2t I§e’5| ue was fFrfeP‘eed% écbtfl?a]lr?ﬁer %Eﬂ?‘i?}rat ogr aphy
over silieenfigaratiosl uent : CI—|2C12/ CH30H NH4C]—| 88/12/1). Two pure fractions
were collected and their solvents were evaporated, yielding 2.3 g of (A)-2-

[ hexahydr @- b; L Rh&RY bFBWE nddihdgepi n-4-yl ] - 1Hi mi dazo[ 4, 5- b] pyri di ne,
N- oxi de co c%ﬁ%ﬁ%%un a . of
(B)-2-[ he (phenyl net hyl ) -1 H azepi n-4-yl]-1H

30 A mixture of hexahydro-1-(phenylmethyl)-4H-azepin-4-one (0.2 mol) and 4-toluene-
sulfonylmethyl isocyanide (0.25 mol) in DMF (200 ml) was stirred at 0°C. A solution of
potassium fert-butoxide (0.4 mol) in a mixture of 2-methyl-2-propanol (200 ml) and
1,2-dimethoxyethane (200 ml) was added dropwise at 0°C. The mixture was allowed to
reach room temperature and stirring was continued for 1 hour. The mixture was stirred

35  in water and this mixture was extracted with DCM. The separated organic layer was
dried, filtered and the solvent was evaporated, yielding 48 g of (x)-hexahydro-1-
(phenylmethyl)-1H-azepine-4-carbonitrile (intermediate 1).



WO 01/46189 -19 i m dazo[ 4, 5-b] pyridine, N-oxide (conpound 114).

PCT/ EPOO/ 12858 Exanple B.9 NaH 80% (0.0195 nol) was added portionw se at 5C
to a mxture of compound ()-2- 5

[ hexahy d@s brdspgeny! met hyl ) - 1H-azepi n- 45yl ] - 1H-i mi dazo[ 4, Sedalmpuoidssse
(0.0195 nol) in DVF (100nil). The m xture was stirred for 15 m nutes.

2- Brono- | - phenyl et hanone (0.0214 nol) was added. The m xture was stirred
for 30 m e }Qéier was added and the m xture was extracted with ethyl
acet at e. c layer was separated, dried, filtered and the solvent

was evaporlan@dhylmléalmaé DUUBd@'\E(S?)EDIH)l)fWﬂdldH@'d 04 thiurk Q£ q L ﬁ’;ﬁl@éz%?z[ 51@[?,\/ over

silica gel t 1 i ons
were col | et &@g{éqpﬁgﬁg%{ent Wer e evapo é’f Od Qn@égﬁ_&?@e ¢ b ugerRas
hydr ochl orstigred gt 100 afor 2¢ hops. Fhe solii s pvawaateﬂ Thenesidueysistakdz@slinf r om

2- I d

1#’;22%.”%’ i wﬁ‘%ﬁ"%‘%ﬁa@w%ﬁ Wi %ﬁ% it KRS aﬁﬁa%

hydr ochl o d]( e sUYeH) GUFRPTIEY yl@!@&)‘(‘éﬁ‘ﬁl( ) 262 mixsotefiNoN- dn‘nethyhpound
§143) (? Gﬁﬂﬁﬁldmﬁ[% SFWpﬁﬁEhﬁé\lt l(ﬁﬁmw%tzﬂ%g§52Md )@%ﬁduﬁe{t ?Fd {ﬁom
enperatu [ V4 SO and extracted w

et ml acet'l%fd?%gﬁf}h@eg &“%ﬁ‘?c%?@{? ?m&ﬁ?méeéﬁg&%eéa dried, filtered and the

sol vent was 20 evaporated. The residue was purified by col um
chr omd® ogEmahplecddr silica gel (eluent : CH2C12/ CH3OH NH4OH 90/ 10/ 0. 5) .

The pure frac ed and t.he sol ven was evapor ated. The
r esi gue V\ﬁg %cltrdfglélglo}f%{h&ljﬁ% ﬁ\&}f QP SpKRRE L Gﬁﬁléoxéfiaé%fopﬁsa?l@f) Jnk3-etianet er ed
of f and ddidd0.5%% aad) fﬁ@ HI:tCEUEDgSLdfOHlC acid (0.0058 mol) in toluene (800 ml) was stirred

() - hexahydﬁ@ré}m&é&bw

yl)-1-(phenyl met hyl)- 1 52“%%. bl %‘g%gloa@ms seppgated), e solgenty A
m xture of" 8???}25’15%‘6 (BAFNg A2 cohplotihd Lbdioxp-8-aresrtizaibblupBecane8) was
hydrog"ﬁnata&oxﬁhteétﬁfemredﬁte@ 5.105 Pa (5 bar) pressure for 8 hours with
pal | adum After upt ake of hydrogen (1

C 0.45 ta yst
equi val en??A I?“ﬁ‘ R Oggtergfeg?ﬁésa@ @?gfgﬂ’ raRf & (o @@ aatl) ne-pranstd 124 h
met hanol aﬂhwaehsufadl @ﬂab@md&venmgimr'ﬂteeqdlveﬁhﬁai St dMTBe Péﬁdufsl“%g by

colum ch r | u C17/ CH3OH NH4
G0y 1071y L RUE ABNAMBImiRckL 6 Ottt WRRDOM The e barareamiciayer

evapor at e¥f2s #Hgd. fiieragh andyils sobyeyisavapoiateddyitklom i Bt by I dedibers- The

premzﬂtamsp@(s[ﬂ@]hﬁ@bm (g{tgn%@gtggj ed, y| elding 1.8 g of conpound (14).
35 Exanpl 0059 nol) in nmethanol (100

m) was sﬁ grfB’d‘“HF Ogletem@gﬁf%ﬁ ngb‘hw#)» %(b@ore 0B by g tihe thesy - wd et
port i onwi €el172mieh ahd K,E0\D. 2T9|md1r) Ktaae (mn(ﬁi(vﬂ%ﬁ%’ed(%%o @%Vfﬁ)&gé 12858 was

stirred awarté)rq,gg ta%al'g Q&}le (-%mx&rew g%gt%s IHE] I | zed wt ter. Met hanol

was evaporate residue was [RF ATB@eaveves was
ext r act edsepmraed, grigdnfiteredyed tlwesglvsetp\aamploractrdl Eﬁe rdsidut &2 uaneh the

i dooal 1 (SRR AR Ik SRLEUS R, ORI Bt 9?%%%5/9?%3“%‘” i

preci pit ali"% \Kfég“‘?l?sl YF sallested apltbey P‘Plé%nt Was el efionge@. y3eldige @8. Sg mfi3eane-
methoxyphenyl)ethyl]-1,4-dioxa-8- -azaspiro[4.6]Jundecane (intermediate 6).
d) A mixture of intermediate (6) (0.098 mol) in HCI (3 N, 300ml) and THF (300 ml)
was stirred at 60°C for 1 hour. The mixture was basified with solid K»,CO5 and

30  extracted with ethyl acetate. The organic layer was separated, dried, filtered and the

solvent was evaporated, yielding 22.6 g of hexahydro-1-[2—(4—meth0xypheny1)ethy1]—
4H-azepin-4-one (intermediate 7).

Example A.4
35 a5 ,6,7,8-Tetrahydro-2(1H)-quinolinone (0.134 mol) was added portionwise at 5°C to
sulfuric acid (200 ml). Then HNOs (0.235 mol) was added portionwise while the

temperature was kept below 10°C. The mixture was stirred at 5°C for 1 hour, poured



(29). Exanple B.13 A m xture of conpound (31) (0.00659 nol) and net hyl

i odide (0.00923 nol) in 10 2-propanone (80 m) was stirred at room
tenperature for 12 hours. The precipitate was filtered off, washed with
2- propangigeiidsdri ed, yielding 2.45g ef6conpound (154). Bxamyee1Bssg4 A
m xt ure of corrpound (161) in HJ 12N (50 m) was stirred and refl uxed

overnight. 15 The sol vent was evaporated till dryness The residue was
t aken up |n KZCD 10% and saturatfed with C03 p er. The m xture was
extracted W' ICoppych dlaé & fofd® s@pEheat ed, dri ed,

filtered apntCIphIetesmtwfdmed/Msﬁ am/a:pm giekting 14.2¢ (519%)1&5356 7'§h1@traﬁﬁjrgj.3€ was
crystalliz gadﬁ] ga@@}lé e precipitate was filtered off and
dried, yie (Ci?) gg% ﬂfg%y’ Jq20 Exanple B.15 A m xture of conpound
(126) (O. ob)aézsolmp)lo mtmpedm%%\) Q8 :émOQ)@dtH"leM@ QBcszmeumatcmoc for 12
hours. sThe S0l MEMasWaseNARBALRBeraflRE PIRS 1{85,% i on
of K2C(O3 agd elg?r aSt edevmth et hy erzaalcet ate % D@? %‘i organl g“ﬁﬁfé& (#vas 25
separ at ed, “HPMET:; ?P’t"é‘l"’é‘fd”%?rﬁﬂ‘r'ieﬁé‘ﬂgé?ﬂ}'éﬁ‘% fopfshaays Jde aplvent Wiseevapsiiathde was
taken up i fill dstoby. The edsatue wabpeuRibGd o Wagerahd MBEHH OTHE yghal Wige out. The
precipitat fil = and. dried i el of corrpound (127).
Bxanpl ¢ B, TErgEdavih E‘T‘}riieﬂb‘*f"ré SR possPaigs Todte dg@?t?refir?nﬁé%%%ﬂm(zo )
was hydrogwaac‘fﬁpoe@tted yebimg éﬁg@rfatqhiceodrﬁléﬁ -tatrghylo®s 3Rardguifisiine pressure for
2 hourg 'gjﬂt gﬁg@é{e@%ckel (2 g as a catalyst. After uptake of hydrogen (3
equi valents), the catalyst was filtered through celite and the filtrate

was evapor %)t‘@dmxﬂ‘ﬁ"e‘i’fcmﬁgngdlﬂte&bﬁ‘o ofpelhth NHOSH;OBB7¥£60ml) evaB stifedatm xt ur e

of conpoundzc(°&7ﬂ)r (9 1h0d3 % AhiroklAvd. Mhe kHNER W A& vk rgtemt%l LD 30 )
was stlrred roomte er?turefor 5 mnutes. 3-Pyri |necarboxyllc aci d

(0. 0209 mﬂf’)SI b 2@ BB AP T i oemp 6 e Preqipiialayas filtdsed ofend dried.e/iqiding 209
nmol ) in DOMboE30n? B{t¢trﬂb@drdA&rﬂid4&ﬂLﬁ9)1m2rhmeI?ﬁil'drﬁ@@ﬁ(ellzﬁ5&l)aﬂdﬁﬁﬁuétof5c under

N2 f c 0: hexanam ne 0. 0209 nol
bo; soniiEiae @ B 0% TRODANSEALEAX 0GhT 4 b SEH R TSem! oo :

t errper at urempsratge paders 3. 1hre @f%barbpmeasuee ﬁa§0ﬁmhtnes @ch Béirt apfdreruki Aﬁérat e was

washed wi tiy taﬂ%ﬁfydro@éﬁ (9 E@lﬁ%léhtk)a%rc t @%pﬂft@f{egﬁn‘ gé]i)ge%’t Tr{nlcé g and

t he sol vent s ev 5 The reS|
chr omat ogr2ptX Fré'é s cveRQTgisA il dr@@?@l orpiyqt Nlalﬂmd%ﬁ@ﬁml@) Two

fractions mﬁ[ﬁaaﬁ@i Iyml@sam@ieelgte&@hy@mm qWIBH BheBVARRY tgﬁnecﬁﬁé 1).
fractipons were conbi ned and crystallized from DCM and Di yi el |ng 2.3 ¢

of conpou | xanpl e B. 18 Triethyl am ne (0.0111 m)l) was added to
a mi xt ur e oF cBHPOURES AL ORPIURAN 6), as prepared in Exanple B.6, in DV
(40 m). Mlchulre was cool ed on an ice-bath. Methanesul fonyl chloride

(0.01 nol)p @@g}qg ‘Bh(% t|rr€q 5C fo d then
stirred at rg‘ oM t enper a rgﬁ WV%%% i ?erﬁ“eﬁ%&%@é b&ﬁq ey 15
dryness. Té Qreéiaau@onméméﬂéﬁmploﬂ)mqe ailsddu The ofixtD@W andirmeetae 1t S0Thevr
organips | aygdur, ﬁ‘@ﬁe@ 69@6@1(‘5@@ Qﬂfd%d ide, WaBeRdyitN R, EHE1 698 N8 Wker MBS with
evapor at ecb&M I yness. The resid
The aqueous layer was Washed with DCM. The organic layer was dried, filtered
and the solvent was evaporated. This fraction was purified by column chromatography
over silica gel (eluent : CH,CL/CH;OH/NH,OH 94/6/0.5). The pure fractions were
collected and the solvent was evaporated. Part of this fraction (6 g) was crystallized
30  from DIPE and 2-propanone. The precipitate was filtered off and dried, yielding 3.16g
of (+)-2-[hexahydro-1-(phenylmethyl)- 1 H-azepin-4-yl}- 1 H-imidazo[4,5 -b}pyridine
(compound 69).

In analogy, compound (207) was prepared by reacting intermediate (1) with 2-amino-

benzenethiol.
35



was purified by colum chromatography (eluent : CH2Cl12/ CH3OH NH4ACH
95/5/0.1) over silica gel, and crystallized from 2-propanone and DI PE. The
preci pitate was filtered off and dried, yielding 1.25 g of conpound (180)

6@,@01,43 fyoExanpl e B. 19 Triethyl api.ne (0.0168 nol) wesTAkdeM2ss® a
mxture conpounds (115) (0.007 nol) and (116) (0.007 nol), as prepared
in Exanple B.6, in DM (60 nl). The mxture was cooled at 5C and

2- phenyl acetyl chloride (0.0154 nol) was added. The mi xture was 25 stirred
at 5C for ExamplaB.2t hen at room tenperature overnight, evapor ated till

dryness @Bﬂ?ba&f(@@o besynmwwsepﬁﬁte@%@t@@nﬁﬁfoﬁ{ers &Rl 8sikna | ayer was
separated, dried

iltered and t S evapor ess.
The resi dﬁ@oﬁﬁé‘)gﬁ%ﬁl}yf F]élﬂmba‘e e(ﬁ?ﬂa“ ﬁ?ﬁlﬁﬂaﬁﬂ%m%ﬂiﬁéﬁlel uent
1 CH2C 2/ i3 OphdNdEMe ® Braltidas 2)ere Eral&?zcteﬂraa@theﬁxrmlvmrsewem bi/zqmtraeld amnd t he
sol ve was eya at fraction t DI PE.
The pr eci BTYLS %gn*eﬁmﬁghe% pé?gang%ed ﬁgﬁlgz(kg?ﬁ%%?% 8:Il_%o'rrpound
(182) ( np(pht6giGEthyDhE secpnd-yll- éHtmmlazufdsS b]wstimb I(q:cze}wumdcsﬂ» CHSCN/ Dl PE.

The preci &Le |J ndechy. ed, yielding: 1.55 g of conpound
(183) (rer&fPS ts%lelggg;ﬂ;O Tr et hyI am ne 9_10 037 nol) then ethyl

chl or of or aed & 1?@ (@?%)mﬁl(’y) wbhexahyrbed - @PP e @yl H-pispmr4-aipdf-at ure to a
m xt ure ofm@esaesmsiplddme (@nipb3hd BD), Yoo ok, gene £ 890mhg/5 mike CHYOH)Ur e was

stirr at 95C for B hours, poured out Tnto ice water and extracted with WO
01/ 46189 -22- PCT/ EPOO/ 12858 ethyl acetate. The organic |ayer was
separ at ed—X@P-]&;’Lfl |tered and the solvent was evaporated. The residue was

?]lfi; Ic 2 |2 /ed RyB& muﬁmnOH Q?FN’;Tﬁlt&ﬁﬁlﬁleﬁé\@fol)Sﬁdsla@aecg&ﬂ fwetaen_t,mc under N, |

ction was ec vent
oo evapdPatEd yRaF af No e gegeD B sbRrs 65 o4 SShETRRATMS, The 17 v o
of corrpoundxt@ﬂf&ms (@1@@376& )A anxtumfdsmi:uhm I‘Hdm@amié 5 6]p®ﬁ®ner(ﬂ P731In
2- I into i
vabor 5 R P (HRRD 4o ie BREME! THE BB Gka (ROLARE R s
separ at ed mlmuma@f hezs@hﬁdifq)ﬂe(Pb%leéFﬁ%FhrlPTéHs@ep@rﬂ o). A gue! tDe"BHE(ﬁé/ mly yness.
The i xt ugesWaged AKEOPCY AHe Mnidied Wb stirfddne 7 ®ICG: 2 TharH bR/kRI dajee, was

filtered, washed and dri ed, 0 88 np. 141 O).
et & paredsonig wiyransthe Ay St et Do SET R AL R 8 ror) et
hexahydr onhethdnph amy lof@iniylayer v&&d—salza&medairfbdcﬁhé}e&uhd evapotaed ©.d39BEs.mol ) in
phosp chl oride (50. i 1 Cf r.. 8 ha The sol vent
was e€§ ﬁ%’f’é‘éﬁ ({ufhvéasrpuﬂf 3%)8ym0135 Cahg:’;IP a%lﬂ- ﬁﬁ%ﬁﬂgﬁﬁwﬁhe m xture was
satured w%%@ﬁﬁﬂi&ﬂ Pvacyed). mrdearedrﬁacmnsewotfe collegrtd amskthatselventd

| sopr opangl Jgt%r%@ a&mg%yae ofRS 1RERRA actq rﬁéth@le%Qxdfaid[h%rlﬂg yrid@hd the

sol vent was evapor at due was purified by colum chromat ogr aphy
over sili @aylbé’r(P](leé]IYE)éfﬁbyl) 1&@8@?}‘@%@?‘%@4 5/5/0.5) and crystallized
from CH3CN DI PE, yielding 1.02 g of conpound (217) (np. 150C). Exanple B.23
25 a) 24 mp« glph 3-am no-2-pyridinol (0.018 nol) in DCM (40 m ) was
cooled to A mixture of compound (81) (0.0068 mol) in methanol (20 ml) was hydrogenated at

40°C under a 3.10° Pa (3 bar) pressure with palladium-on-carbon (1 g) as a catalyst.

After uptake of hydrogen (1 equivalent), the catalyst was filtered over celite and the

filtrate was evaporated. The residue was crystallized from ACN. The precipitate was

30 filtered off and dried, yielding 0.95 g of (A)-2-(hexahydro-1H-azipin-4-yl)-1H-

imidazo{4,5-b]pyridine (compound 102).

Example B.5
K>COs (0.011 mol) and then 1-(chloromethyl)-4-methoxybenzene (0.011 mol) were

35  added to a mixture of compound (87) (0.011 mol) in ACN (80 m!). The mixture was
stirred at room temperature overnight. The solvent was evaporated till dryness. The
residue was taken up in DCM and water. The organic layer was separated, dried filtered

and the solvent was evaporated. The residue was purified by column chromatography



Triethylamne (0.0216 nol) was added. A m xture of

hexahydr o- 1- ( phenyl net hyl ) -1 H azepi ne-4-carbonyl chloride (0.018 nol) in
ACN (40 m) was added. The mi xture was stirred at 5C for 1 hour, then
stirred @b oiQ@fpt enperature overni ght agd poured out i nt ecwatres/1283he
organi c |l ayer was separated. dried, filtered and the sol vent was 30
evaporated till dryness. The residue was used w thout further purification,

 bonn s B ST P A oMo RS e SRy °2° ™
Phosphor owﬂdsdtmi amﬂethwaslveuamrmmatem Thedreyides was Tiystallized frdmeAGRNs Theken u p
in K, C03 rat ed,
dried, fil ere%qe &8 ﬁﬁ‘%‘éggg}l\é\i/}éérﬁ Q%ﬂsmgevzﬁgr apgqhéﬁycgoy@g@%ﬁ ﬁﬁgr esi due
was  puri fnhe@vlbgetbjd] hHrazepingEl -d §-Bpidszo érblemcﬁm,ea(cg@pom Hh Y

CH2C125 CH3OH/ NH40H, 90/10/0.1), crystallized from ACN and converted into
the ethangdipinfe 8@ d salt, yielding 0.8 g of corrpound (213) (np. 1020. WO

01/ 46189 - - DCWEPOO/ 1 8 | B.
N (o n&o@cpmmwpwéﬁéwﬁf & Pesbenisip D Srinetad ST NA09043 aBoxan de
(0. 0151 nulgs adaed. AMEmikfhrd wad stirfedxipk 20 enitdtb) rbdledgousdd sutdtkoddwaet,| uxed 5

f 12 h dt k % i
| ayer was eurrd PR EE T GNe Rk R bl fat Al R B The
resi di@warganid layerdw &ssepaetedndriash fisenstl ogd dphspleuewasvapemtagktill dvhessnt

CHz2Cl2/ 0431%/ ﬁaﬁé&léé {EH @ﬁ//éé%@l\l%e Jﬁaeiggamafs rﬁﬂ‘élte'dqms T&H@é

col |l ected an crysta conpound
(195) ( np.and goiey, yielgng,lgpg) (80 Q%zsﬁﬂ (# 3¢ thétr%}?ydro 1H-azepm 4 y
N-(2-chl Ofiﬁhld%z@MTS Hipy¥illihb exciyima-116Y. plienwbiret hyér) wddtvagsatddaildryn ess

car boxam de awesson's .r ent,

was stir Pl 991)5%6%0 J%F%Fmﬁfomﬁ%‘@drﬁ?g%ﬁg 2V\&Sﬁo ggutfg%l 61fﬁ qﬂH 326P} / i ce
and eXSragﬂ)etlHlﬁudmd)ﬂzi Seb]whdmeéd:canmmnafhéSDrgam c layer was separated,
dried, filtered, and the solvent was evaporated. The residue was puri fied
by col um chro graphy over silica gel (eluent : CH, C12/ CH3OH NH4OH;
97.5/ 2.5/ %’Bﬂ%@ pure fractions were collected and the solvent was
evapor at edA nitterer@siodpeumd 61 36) §& 62 extol) in PCGM ¢Pamhneasarvdledan\séCt ed i nt o

el i ng 0 gefotiibéhsaatbiperdiifc BgEA0M BH WaGALL HHAIAL IR T L o
1- chl 890et5h§3lf06hﬂ1©\ﬂlomﬂﬂrbéi@‘égf(t®0 mtme}atm We@@tcﬁiﬁnm%m addglm) was

added dr opmieSfixalre Mas kQuidd m KSCOX, (me dx@@60d W 2o we.omn 25
1, 2-di chl gr.oet hane, (100 ni e.m re _wa bro %\]; to roomtenperature

then stirrdl OTEFIGHECT RS S ﬁrd afegs giedent o ephpes sYaparasd il gr yness.
Met hanol (dohess. mmsSmaad\dmjpuriﬁa:é bylcslumtirechrematogiphab véraiiizn eenjerieat: ur e f or

12 hours t f t The .sol,vent
L2 ot RSO Sord e ML Be RSB VEONEE, o
dri ed25fi Iwasrezvdporated, yibldingd}. ¥ ey 4. Oé\((a)pbﬁéﬂehnlefhhlel-pa@wrduﬂ) -39 1as

crystal lizgghbs@ms-H dyltzeb, g naf x‘?&@%@ . Exanple B.27 A
m xt ure of conp%und 1171 g 015 r?t%}ejq 0TH hﬁg m) vvas cooled to OC.
Sodi unmhydri de ﬁ60%| noil) (0.015 nol) was added portionw se. D net hyl
sul fate  ExampleB.8

3-Chlorobenzenecarboperoxoic acid (0.0157 mol) was added portionwise at room

30  temperature to a mixture of compound (69) (0.013 mol) in DCM (80 ml). The mixture
was stirred at room temperature for 4 hours. A saturated NaHCO; solution was added.
The mixture was extracted with DCM, saturated with K,COs and extracted again with
CH,CL/2-propanol. The organic layer was separated, dried, filtered and the solvent was
evaporated at a temperature below 40°C. The residue was purified by column

35  chromatography over silica gel (eluent: CH,ClL,/CH;OH/NH,OH 88/12/1). Two pure
fractions were collected and their solvents were evaporated, yielding 2.3 g of (A)-2-
{hexahydro- 1-(phenylmethyl)- 1 H-azepin-4-yl}-1H-imidazo[4,5-b]pyridine, N-oxide
(compound 113) and 1.6 g of (B)-2-[hexahydro-1(phenylmethyl)- 1 H-azepin-4-yi]-1H



35 (0.0165 nol) was added dropwi se. The m xture was stirrred fromOC to
roomtenperature for 4 hours, poured out into water and extracted with DCM
The organic |ayer was separated, dried, filtered, and the sol vent was
evapor atﬁ,g o1/kBBor €si due was WO 01/ 461899- 24 PCT/ EP0O/ 1285 ciyipiod/iizses by

col utm chromat ogr aphy over silica gel (eluent : CH2Cl12/ CH3OH NHAOH;

95/5/0. 1), y| elding 4.5 g of conpound (175). Exanple B.28 5 A m xture of

car banodi t.hl ydr o yl met hyl ) - 1H azepi n- 4-
yl ] car bonﬂn} 4%*’%3'5“1{5& ﬁ{}(c‘ﬁf%‘?‘ﬁ\%’mggt er (0.00876 nol) in fornic acid

(50 M) was stirred at 100C for 3 hours. The sol vent was evaporated. The
resi due wkxappleB® out on ice, basified with K2C03 (povvder) and extracted

wi th ethyl a Ia er was at ed d il d and

t he sol verﬁﬁﬂ&géé1 @a()%sa?oqu %&ded M&?&é’”ﬁ’/\elaast%l(g%l S501Ve ?&@ one and
converfed [hcvtabydmd} Qﬂhhyimdlyﬁe]h}asfaim -4- yﬂhwpnmachiﬁtiabbym@se @. Olﬂfemelj of f

and dried,;, gdé%m .29

2- Benzofurancar g%)xa d]ﬂégmgmgé 8%8%?@ a‘?’ nut%%%%%x}%—pg ﬁ% g/ere
added at (@921dzah ¥ s¢uthe miytyge yaz e edfﬁr 30awpeighdVeey yas addsdgmdnol ) in
ACN (100 rthe mixth¥eshscex@atidd Mﬂ&tml)acata@ "ms)ed@@aﬁlt: 14yePWaé SIPALH tat dried, The

m Xt ure rr room f. ur out into K2C03
(109 an\(ljvaf@?ﬁ‘faa@fiégew Y‘H‘t&aﬁﬁ’apng Sﬁ%ée bofs 1Jrﬂfédl § s separated,
dri ed10f i Ichesredtpgraphly o vee sdioh gelr(blu\ams CéM@p@WNH@H 9%50113)5 Fhret€lparg esi due

vas t a.kenefifeﬁtlb% Qﬁ%ﬂg d Qhe:krosorf}]en?s w%e%@%@&gélagfeée%l\ﬂlto t F% I‘gCﬂ]Prlé ure

was stirr UXG aver ni vent was evapora

dryness. THaal sahééﬂd sathvidsl/3- akcman@lpamdwcrb@@@aect frome- prvh@nqin welding 3vibg (+)-

extract ed X fheldVdrolhg he%rﬁﬁélhﬁ) h AYSEpasyI ﬁ%@ﬁﬁﬁ&l@z‘ém gfb‘]ﬁ}%dﬁ?;lyﬁ]ef ed and
t he sol vent was evap raF ness. %’ e residue was ‘purified

[
col urm _chribeatlehreass YéRPéPlogﬂ?ﬁkg)é FIPPBIP%% CH2C12/ CH3OH/ NH40H
95/ 5/ @32; 2- propanone/ CH3CN. The precipitate was filtered 25 off and dri ed,
yi el di ng ng%n@m)lfﬂ orrpound (236) (np. 125C). Tables F-1 to F-6 list the

Fol T ow ng aonpudTaEsBiERRar BAIaR0R Beb S B a8 o5e8, SANE: cRiETRE: e
et hanedi oatiered at toorxs&rrimmturebvmﬁgﬁfl 1ER001iZ2858h K.QB: WBd 0hd 460 8%eOwitkx. R1

gg ?gheﬁsl ?My{?@fétﬁ T‘ﬁ%%hwg By @B 48, A8 BB ®i¥ent was

evaporated The residue was purified by column chromatography over silica gel (eluent :
CH,Cl,/CH;OH/NH,OH 90/10/0.5). The pure fractions were collected and the solvent
was evaporated. The residue was crystallized from 2-propanone. The precipitate was
filtered off and dried, yielding 1.54 g of (+)-hexahydro-4-(1H-imidazo[4,5-b]pyridin-2-
yD)-1-(phenylmethyl)-1H-azepin-4-ol (compound 149).

25
Example B.11
A mixture of compound (54) and compound (55) in methanol (50 ml) was hydrogenated
at 40°C under a 5.10 Pa (5 bar) pressure for 8 hours with palladum-on-carbon (0.45 g)
as a catalyst. After uptake of hydrogen (1 equivalent), the catalyst was filtered through

30  celite, washed with methanol and the filtrate was evaporated. The residue was purified
by column chromatography over silica gel (eluent : CH,Cl,/CH50OH/NH4OH 90/10/1).
The pure fractions were collected and the solvent was evaporated. The residue was
crystallized from diethyl ether. The precipitate was filtered off and dried, yielding 1.8 g
of compound (14).

35
Example B.12
A mixture of compound (27) (0.0059 mol) in methanol (100 ml) was stirred at 5°C.
Sodium borohydride (0.0059 mol) was added portionwise under N, flow. The mixture



B.3 8B.4H) 9B CO5C0 (CH. 3 .. 3
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was stirred at room temperature for 2 hours and hydrolized with water. Methanol was

evaporated. The residue was taken up in DCM and the mixture was extracted. The
organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was converted into the ethanedioic acid salt (1:2). The mixture was crystallized from
2-propanone. The precipitate was filtered off and dried, yielding 2.37 g of compound
(29).

Example B.13
A mixture of compound (31) (0.00659 mol) and methyl iodide (0.00923 mol) in

2-propanone (80 ml) was stirred at room temperature for 12 hours. The precipitate was
filtered off, washed with 2-propanone and dried, yielding 2.45g of compound (154).

Example B.14
A mixture of compound (161) in HCI 12N (50 ml) was stirred and refluxed overnight.

The solvent was evaporated till dryness. The residue was taken up in K,CO; 10% and
saturated with K,CO3; powder. The mixture was extracted with CH,CL/CH;OH 90/10.
The organic layer was separated, dried, filtered and the solvent was evaporated till
dryness. The residue was crystallized from CH3;OH/CH3;CN/DIPE. The precipitate was
filtered off and dried, yielding 1.2 g compound (1'62).

Example B.15
A mixture of compound (126) (0.00594 mol) in HBr 48% in water (60 ml) was stirred

at 90°C for 12 hours. The solvent was evaporated. The residue was washed with a
solution of K»CO5 and extracted with ethyl acetate and DCM. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was taken up in
ethyl acetate. The mixture was allowed to crystallize out. The precipitate was filtered off
and dried, yielding 0.8 g of compound (127).

Example B.16
A mixture of compound (92) (0.006 mol) in methanol (20 ml) was hydrogenated at

room temperature under a 3.10% Pa (3 bar) pressure for 2 hours with Raney nickel (2 g)
as a catalyst. After uptake of hydrogen (3 equivalents), the catalyst was filtered through
celite and the filtrate was evaporated, yielding 2.1 g of compound (105).

Example B.17
A mixture of compound (87) (0.0139 mol) in triethylamine (2.9 ml) and DCM (30 ml)

was stirred at room temperature for 15 minutes. 3-Pyridinecarboxylic acid (0.0209 mol)
was added. A mixture of 1-hydroxy-1H-benzotriazole (0.0209 mol) in DCM (30ml) was

13
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added at 5°C under N, flow. A mixture of N,N'-methanetetrayl-biscyclo-hexanamine
(0.0209 mol) in DCM (30 ml) was added dropwise. The mixture was stirred at room
temperature for 6 hours. The precipitate was filtered off. The filtrate was washed with
water. The organic layer was separated, dried, filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 92/8/0.5). Two fractions were collected and their solvents
were evaporated. Both fractions were combined and crystallized from DCM and DIPE,
yielding 2.3 g of compound (118).

Example B.18
Triethylamine (0.0111 mol) was added to a mixture of compounds (115) and (116), as

prepared in Example B.6, in DMF (40 ml). The mixture was cooled on an ice-bath.
Methanesulfonyl chloride (0.01 mol) was added. The mixture was stirred at 5°C for

1 hour and then stirred at room temperature overnight. The solvent was evaporated till
dryness. The residue was taken up in a mixture of DCM and water. The organic layer
was separated, dried, filtered and the solvent was evaporated till dryness. The residue
was purified by column chromatography (eluent : CH,Cl,/CH;OH/NH,4OH 95/5/0.1)
over silica gel, and crystallized from 2-propanone and DIPE. The precipitate was filtered
off and dried, yielding 1.25 g of compound (180) (mp. >260°C).

Example B.19
Triethylamine (0.0168 mol) was added to a mixture of compounds (115) (0.007 mol)

and (116) (0.007 mol), as prepared in Example B.6, in DMF (60 ml). The mixture was
cooled at 5°C and 2-phenylacetyl chloride (0.0154 mol) was added. The mixture was
stirred at 5°C for 1 hour, then at room temperature overnight, evaporated till dryness
and taken up in a mixture of DCM and water. The organic layer was separated, dried,
filtered and the solvent was evaporated till dryness. The residue was purified by column
chromatography over silica gel (eluent : CH,Cl,/CH;OH/NH4OH 95/5/0.2). Two
fractions were collected and the solvent was evaporated. One fraction was crystallized
from CH3;CN/DIPE. The precipitate was filtered off and dried, yielding 0.25 g of
compound (182) (mp. 169°C). The second fraction was crystallized from CH;CN/DIPE.
The precipitate was filtered off and dried, yielding: 1.55 g of compound

(183) (mp. 157°C).

Example B.20
Triethylamine (0.037 mol) then ethyl chloroformate (0.074 mol) were added dropwise at

room temperature to a mixture of compound (87) (0.0185 mol) in toluene (60 ml). The

mixture was stirred at 95°C for 2 hours, poured out into ice water and extracted with



HHCH OCHOHH Physical data .H20 (2:1); np. 160.3C .CH2M (1:2);
129.7C np. 127.2C (E)-2-butenedi oate np. 176C np. 163C np. > 260C HC (1: 2)
np. 152C WD 01/46189 -26- PCT/ EP00/ 12858 Co. Ex. RLR2ZR3RaRbPhysi cal data

No. No. 2- 23B. 30HHHH phenyl et Byl 24B. 3phenyl et hy%ﬁ/lzsss _
25B. 3043%@5?8%0430430 26B. 1pheny| met hyl HCH3HH. HO (1 {)1 1); nip.
170C phenyl - 27B. 9phenyl net hyl HHHnp. 138C CO- CHI

28B. 9phenyl met hyl Hphenyl - HH. HCI (1: 2) . H2Q(1:1); nethyl np. 190C Y_--
phenyl - - - -ethyl acet@g .1 TiXOdrgadic Myer ®9Bsepathpdve dyibdreitlteyddHnt thd-§Drdnt G2 np. 115C

1720 4HHH@§%’5§@% Theyesiiys aeg ﬁyfﬁﬂﬁﬁ%ﬁﬁ%ﬁ%ﬁc@géﬁm ......

CHAART/INH4QEHS éraw@swzs’ pcﬂbnszﬂmad inlyel $aOrBCWBECHS
evaporated, yielding 3.7 g of compound (187).

Example B.21
A mixture of compound (187) (0.0083 mol) and potassium hydroxide (0.053 mol) in

2-propanol (30 ml) was stirred and refluxed overnight, poured out into ice water,
extracted with DCM and washed with water. The organic layer was separated, dried,

10 filtered and the solvent was evaporated till dryness. The mixture was taken up in diethyl
ether/DIPE. The precipitate was filtered, washed and dried, yielding 1.45 g of
compound (188) (mp. 141°C).

Example B.22
15 A mixture of methyl 5,6-diaminonicotinate (0.0104 mot) and hexahydro-1-

(phenylmethyl)-1H-azepine-4-carboxylic acid (0.0087 mol) in phosphoroxychloride
(50 ml) was stirred at 110°C for 8 hours. The solvent was evaporated. The residue was
basified with K5CO3/H,0. The mixture was satured with K,CO5 and extracted with a
mixture of ethyl acetate and isopropanol. The organic layer was separated, dried,

20  filtered, and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CH,Cl,/CH;OH/NH4OH; 95/5/0.5) and
crystallized from CH3CN/DIPE, yielding 1.02 g of compound (217) (mp. 150°C).

Example B.23
25  a) A mixture of 3-amino-2-pyridinol (0.018 mol) in DCM (40 ml) was cooled to 5°C.

Triethylamine (0.0216 mol) was added. A mixture of hexahydro- 1-(phenylmethyl)- 1H-
azepine-4-carbonyl chloride (0.018 mol) in ACN (40 ml) was added. The mixture was
stirred at 5°C for 1 hour, then stirred at room temperature overnight and poured out
into water. The organic layer was separated. dried, filtered and the solvent was

30  evaporated till dryness. The residue was used without further purification, yielding
intermediate (12).
b) A mixture of intermediate (12) (0.018 mol) in phosphoroxychloride (80 ml) was
stirred and refluxed overnight. Phosphoroxychloride was evaporated till dryness. The
residue was taken up in K,CO3 10% and extracted with DCM. The organic layer was

35  separated, dried, filtered, and the solvent was evaporated till dryness. The residue was
purified by column chromatography over silica gel (eluent : CH,Cl,/CH3OH/NH4OH;
90/10/0.1), crystallized from ACN and converted into the ethanedioic acid salt, yielding
0.8 g of compound (213) (mp. 102°C).



176B. 4HHCH3CH3CH3HCL (1:2) H20 (1:1); np. 248C Table 2 : Co. Ex.
R1R3RaRbPhysi cal data No. No. 4-fluoro- 30B. 6phenyl net hyl HH phenyl net hyl
31B. 6phenyl met hyl HHHp. 221. 9C 4- net hoxy- 32B. 6HHHNp. 152C phenyl et hyl

33B. 6CH3L}H %j@g@c WD 01/ 46189 -27- PCRH3EP00/ 12858 Co. Ex. Bhysi cal
data No. No: Hg 6HHHH. HCI (1:2); nip. 260C 35B. 6phenyl net hy CH3np. 222C
36B. 6phenyl net hyl HO O np. 197C 37B. 6HHCH3CH3HA (1:2) -- -H20 (1:1)

38B. 6HHCI Cl np. 196C 3-chl oro- 39B. 6phenyl met hyl HHHp. 202C 4-chl oro--- ---
-------- 40B. 6phenyl met hyl HHHnp. 217C 2-chloro-...........
41B. 6phenyxamidly BE4Hp. 195C 42B. 6phenyl et hyl HHHnp. 158C

4§_B GphenyA gL i SAHSRHARD: ﬁ@&yn@mo iRy tﬁyﬁ'ﬁﬁ%@% OO

49B. 9phen)ddhiﬁh1hy}hrﬁirﬁtcﬂgrdﬂlbr|?)@é«r lca®e] (eluent : CH,Cly/CH 3OH/NH,OH 96/4/0.5 o,
T = —9040/0.5).The pure fraetion WWere cozlf:cteg 8 %py%taXhzngtfr }/11813 W

yielding 2.57 g of compound (195) (mp. 139°C).
10

Example B.25
A mixture of N-(2-chloro-3-pyridinyl)hexahydro-1-(phenylmethyl)-1H-azepine-4-
carboxamide (0.096 mol), Lawesson’s reagent (0.0096 mol) in HMPT (33 ml) was
stirred at 150°C overnight. The mixture was poured out into K,COs/ice and extracted
15  with ethyl acetate. The organic layer was separated, dried, filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent :
CH,Cl,/CH3OH/NH4OH; 97.5/2.5/0.1). The pure fractions were collected and the
solvent was evaporated. The residue was dissolved in 2-propanone and converted into
the ethanedioic acid salt. The precipitate was filtered off and dried., yielding 0.52 g of
20  compound (218) (mp. 163°C).

Example B.26
A mixture of 1-chloroethyl chloroformate (0.0188 mol) in 1,2-dichloroethane (20 ml)

was added dropwise at 0°C to a mixture of compound (206) (0.0172 mo)) in
25 1,2-dichloroethane (100 ml). The mixture was brought to room temperature then stirred
at 80°C for 1 hour. The solvent was evaporated till dryness. Methanol (60 ml) was
added. The mixture was kept at room temperature for 12 hours then stirred and refluxed
for 30 minutes. The solvent was evaporated. K;,CO5 (10%)/CH,Cl, was added The
organic layer was separated, dried, filtered, and the solvent was evaporated. The residue
30 was crystallized from ACN, yielding 0.9 g of compound (220).

Example B.27
A mixture of compound (171) (0.015 mol) in THF (30 ml) was cooled to 0°C.

Sodiumhydride (60% in oil) (0.015 mol) was added portionwise. Dimethyl sulfate
35  (0.0165 mol) was added dropwise. The mixture was stirrred from 0°C to room
temperature for 4 hours, poured out into water and extracted with DCM. The organic

layer was separated, dried, filtered, and the solvent was evaporated. The residue was



Tabl e 3: -28 PCT/EP00/ 12858 WD 01/46189 Co. Ex. RIR3 No. No.

51B. 6phenyhnet hyl 4-f | uoro- phenyl net hyl 52B. 6phenyl net hyl H 53B. 64- nmet hoxy-H
phenyl et hyl 54B. 6CH3 55B. 6HH 56B. 6phenyl net hyl H 57B. 6phenyl et hyl H 58B. 6HH
59B. 6HH G6Y8.0636180 or o- H phenyl net hyl  -24- PCT/EP00/12858

61B. 64- chl or o- H 62B. 6phenyl met hyl H 2-chl oro- 63B. 6phenyl net hyl H

henyl et hyl 64B. 6phenyl net hyl H 65B. 6CH3CH2000- H 66B. 14HH
676, 9phenyP‘1‘%ﬁ9‘?ﬁYﬁW§m %Pmﬁoge%ﬁy Qijﬁeﬂ‘}qar@? NBh e CLESEPH/NROR H H H H

CH3 d CH394%5/0H)Hyielding 4.5 g of compound (175).

Example B.28
5 A mixture of carbamodithioic acid 4-[[[hexahydro-1-(phenylmethyl)-1H-azepin-4-

yljcarbonyl]amino]-3-pyridiny! diethyl ester (0.00876 mol) in formic acid (50 ml) was
stirred at 100°C for 3 hours. The solvent was evaporated. The residue was poured out
on ice, basified with K,CO3 (powder) and extracted with ethyl acetate. The organic
layer was separated, dried, filtered and the solvent was evaporated. The residue was

10 dissolved in 2-propanone and converted into hydrochloric acid salt. The precipitate was
filtered off and dried, yielding: 1.16 g of compound (215) (mp. 184°C).

Example B.29
2-Benzofurancarboxaldehyde (0.00915 mol) then NaBH;CN (0.001 mol) were added at

15  room temperature to a mixture of compound (87) (0.0083 mol) in ACN (100 ml).
Acetic acid (1.8 ml) was added at room temperature. The mixture was stirred at room
temperature for 2 hours, poured out into K,CO3 (10%) and extracted with ethyl
acetate. The organic layer was separated, dried, filtered, and the solvent was evaporated
till dryness. The residue was taken up in methanol in 10 ml of 2-propanol/HC1 (5N). The

20  mixture was stirred and refluxed overnight. the solvent was evaporated till dryness. The
residue was taken up in K,CO3 (10%). The mixture was extracted with DCM. The
organic layer was separated, dried, filtered, and the solvent was evaporated till dryness.
The residue was purified by column chromatography over silica gel (eluent :
CH,Cl,/CH30OH/NH4OH; 95/5/0.2; 2-propanone/CH3CN. The precipitate was filtered

25  off and dried, yielding 0.9 g of compound (236) (mp. 125°C).

Tables F-1 to F-6 list the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .CoH2Oy4 stands for the

ethanedioate salt.

30
Table 1 :



HCHSOCBOCBOHHRO HHHHHCH3 d CH3 A HHH CH3O CH30O CHSO H H

Physi cal data np. 176.4C np. 144C np. 196C np. 218C np. 178C rnp. 158C HA
(1:2) .HBO (1:1) np. 234C np. 160C np. 148C np. 60C np. 166C .....
ST WO 01/46189. . . . . C2H204 (1:2) np:25220C . C2H204 (1: 2)PCT/ER00ARESE: 1) ;

mp. 95 C np. 80C np. 130C

Co. | Ex. Rl R2 R3 R | RP Physical data
No. | No.
phenyl- 4-fluoro-
1 B.3 : OH H H -
methyl phenylmethyl
4-fluoro- H0 2:1);
2 B.4 H OH H H
phenylmethyl mp. 160.3°C
4-fluoro- -CoH204 (1:2);
3 B.4 H H H H
phenylmethyl mp. 129.7°C
4 | B4 CH ou| T gl g 127.2°C
' ’ phenylmethyl PR
4-methoxy- 4-fluoro- . (B)-2- i
5 B5 methoxy OH uor q H (E)-2-butenedioate
phenylethyl phenylmethyl (1:1); mp. 232.2°C
6 B.3 phenylmethyl | OH H H H mp. 150.5°C
7 | B.3 | CH3CH,OCO- | oH H H| H mp. 228.1°C
8 B.4 H H H H H mp. 252.3°C
9 | B.5 | (CH),CO-CO- | H H H| H mp. 215.5°C
4-methoxy-
10 | B3 OH H H H mp. 176°C
phenylethyl
11 | B3 CH; OH H H| H mp. 216°C
12 | B.11 | phenylmethyl | H H H H mp. 220°C
4-methoxy-
13 | B.11 H H H H mp. 163°C
phenylethyl
14 | B.11 CH, H H H| H mp. > 260°C
15 B.3 phenylmethyl | OH H CHs | CH, -
16 | B3 phenylmethyl | OH H Ct| C -
HCI(1:2);
17 B.3 phenylmethyl | OH H Cl | Ci
mp. 152°C
18 | B3 | cu,cH,0co- | OH H CH3| CH; -
19 | B3 | CH,CHOCO- | OH H Cl | Cl -
3-chloro-
20 | B3 OH H H H -
phenylmethyl
21 B.3 phenylmethyl | OH H CH;0|CH30 -
4-chloro-
22 B.3 OH H H H -
phenylmethyl




WO 01/46189 Table 4: Co. No. Ex. No. RL N phenyl nethyl H -N phenyl net hyl
phenyl met hyl N phenyl nethyl /--) 13.9 1 phenyl nethyl -29- PCT/ EP00O/ 12858 R3
H H (CH3) 2NSO7 CH3 phenyl met hyl H Physical data np. 138C .HC (1:2); np.
238C np. wibii@6184C1 (1: 2); np. 202C . H®{1:2) .H20(l:1); rPCT/FFR0C2858
.HC1(1:2); nip. 150C 80 B.2 H H phenylnethyl MCH3 H H .HC1(1:2) .H20(1:1);
np. 192C .HA (1:2); np. 190C 20 (A); [cc]D =-15.08 (¢ =8.49 ng/l mM in

met hanbigy T Ex. o 2 o3 pa | Rb | Physical data
No. | No.
2-chloro-
23 | B3 . | OH H H| H -
. phenylmethyl
24 | B3 phenylethyl { OH H H| H -
25 | B.3 | CH3CH,OCO- | OH H CH3;QCH;0 -
26 | B.1 | phenylmethyl | H CH; g | g | PE02HOAD;
mp. 170°C
27 | B9 | phenymethyl | m | P H| H
. (&1) C o
phenylmethy CO-CH, mp. 138°C
h 1_ . -1\
28 | B9 | phenylmethyt | H | P g | g | HC2 HOM:D;
methyl mp. 190°C
henyl- CoHy04 (1:2);
29 | B.12 | phenylmethyl | H | P H| H 2204 (12)
CH(OH)-CH, mp. 115°C
171 | B.1 | phenyimethyl | H H CH; | CHj mp. 114°C
172 | B.4 H H H CHj | CHj mp. 138°C
173 | B.1 | phenylmethyl | H H CH;| H G0, (2:3);
mp. 114°C
174 | B4 H H H CH;| H mp. 206°C
175 | B.27 | phenylmethyl | H CHs; CH;3 | CHj3 -
76 | Ba u H CH, CH; | CH, | HC1(12) 0 (1:1);
mp. 248°C
Table 2 .
R3
NS
" ]CL
N RP
Co.| Ex
o | No. R1 R3 R2 R Physical data
4-fluoro-
30 | B.6 | phenylmethyl H H -
phenylmethyl
31 | B.6 | phenylmethyl H H H mp. 221.9°C
2 | B 4-methoxy- H q
. H . 152°C
phenylethyl P
33 | B.6 CH; H H H mp. 208°C




np. 140C 20 81 B.2 phenylnethyl H (B); [alD = 15.52 (¢ = 8.70 ng/l m in
met hanol ) np. 138C WD 01/46189 -30- PCT/EPOQ 12858 Co. Ex. 13 RRPhysi cal data
NNo. 82B. 9phenyl net hyl Nphenyl nmet hyl . C2H204 (1:1); np. 197C 2-chl oro-

83B. 1H. GRidPfA%eish: 1), nip. 212C phenyl opthyl  84B. S5phenyl caichapobAidss (1: 2) ;
nip. 94C 3-chloro- 85B. 1H C2H204 (2:3); np. 228C phenyl net hyl 4-pyridinyl -
86B. 1HHCI (1: 3); np. 272C nmethyl 87B.4HH 4-fl uoro- 88B. 5- NHnp. 118C

phenyl Fﬁy?é—gr chtoro—3789B—5—=Nrntpr—126€phermyrethy—4—ret-hy, -
90B. 5H 144C phenylget hyl | 91B. R@H3- CG - Cli( 1:5h ; n| tro-
92B. 5- N¥p.| Ne4d phenyl net hyl 2- pyri di nyj - Ngﬂ; 5Hr;1§)b 158h?lre‘?af§1:d?ta
34 | B.6 H . H H H -HEL:2),
mp. 260°C
35 | B.6 | phenylmethyl H CH; CHj mp. 222°C
36 | B.6 | phenylmethyl H Cl Cl mp. 197°C
37 | B6 H H CH; | CHs HeL:2)
H,0 (1:1)
38 | B.6 H H Cl Cl mp. 196°C
39 | B 3-chloro- I q
' phenylmethyl H mp- 202°C
20 | B 4-chloro- I I
' phenylmethyl H mp. 217°C
a1 | B | Mo H H
' phenylmethyl H mp- 195°C
42 | B.6 phenylethyl H H H mp. 158°C
43 | B.6 | phenylmethyl H CH;O | CH30 mp. 186°C
44 | B.14 H H CHO | cHpo | RO+ 2%
mp. > 250°C
45 | B.6 H H H H -
46 | B.5 benzoyl H H H mp. 191°C
47 | B.9 | phenylmethyl phenylmethyl H H mp. 100°C
48 | B.9 | phenylmethyl | phenylCO-CH, H H mp. 166°C
.CoH 2);
49 | B9 | phenylmethyl CH, H H C2H204 (1:2);
mp. 172°C
50 | B.9 | phenylmethyl CH,CH, H H mp. 92°C
Table 3 :



95B. 5CH3-S 02-Hnip. 220C D (A); [a] =
-29.38 96B.5CF3-CO--NH(c = 8.51 ng/1 m in nethanol); np. 165C WO 01/46189
31- Co.Ex.13 NNo. RR  97B. 5CF3-CO-H 2- napht hal enyl - 98B. 5net hyl H

3, 4-di rretv{;%bl-mﬁqgﬁ 5rret hyl H 2- qui nol i nyhg. 100B. 5net hyI H 4- ngdHprdbr2bdget h
101B. 51 H

94B. 5phenyl -S 02--NHmp. 202 C ----

Y 1028, aHH phenyl -

103B. 1rret hyI H 104B. 1phenyl net hyl H

4- am no—1opBithenytrethy-Hp—————————— |- 1.
....... Co. | Ex Rl R3 RA Rb Physical data
No. | No.
51| B.6 | phenylmethyl | T uOTO- H H i
phenylmethyl
52 | B.6 | phenylmethyl H H H mp. 176.4°C
s3 | B | TTemoRy H H H mp. 144°C
phenylethyl '
54 | B.6 CH; H H H mp. 196°C
551 B.6 H H H H mp. 218°C
56 | B.6 | phenylmethyl H CH; | CH, mp. 178°C
57 | B.6 | phenylmethyl H cl Cl mp. 158°C
58 | B.6 H H CH; | CHs HCL(1:2)
H,0 (1:1)
56 | B.6 H H Cl Cl mp. 234°C
60 | o | - Choro H H H mp. 160°C
phenylmethyl '
61 | po | ehoro H H H mp. 148°C
phenylmethyl '
62 | Bo | “Chloro H H H mp. 60°C
phenylmethyl ‘
63 | B.6 | phenylethyl H H H mp. 166°C
64 | B.6 | phenylmethyl H CH,0 | cao | 2RO (1)
mp. 220°C
65 | B.6 [CH3CH,OCO- H CH;O | CH:O -
.CoHy04 (1:2)
66 | B.14 H H CH;O | CH:O H,0 (1:1);
mp. 95°C
67 | B.9 | phenylmethyl | phenylmethyl H H mp. 80°C
68 { B.9 | phenylmethyl é)ge_lggz H H mp. 130°C




106B. 2phenyl met hyl H 1071 B. 4 | HH PCT/ EP00O/ 12858 Physi cal
= 28.37 (¢ =9.13ng/1 m i
131 C np. 136C 20
(Ayod1/hégenedi oate (1: 2)
np. 100C (2)-

I n et hanol )

164C .

(1:1).H20(1:1);
(c=10.43 ng/2 m

m in IN HCl);

np.
data No.No. 20 (B);

(A);

i n met handlable £: hydr oxy-
(E)-2-butenedioate (1:1) 1098 1phenyl nmet Iﬂyl NH.

[all) =

nmet hanol ) ;
19.16 (c =

[a] D = 18.83 (c

11. 47

np. 165C nmp. 101 C np. 112C np.
11.17 ng/2
. 2- hyd28xy- 1, 2, 3- pr opanet r PETERIBIRSY at e
20 (B);[a]D = 18.02
9.68 ng/2

-but enedi oate (1:1);
np. 149C (B);
163C WO 01/ 46189 -32 PCT/ EPO0/ 12858 Co. Ex. 13 RRPhysi cal
108B. 2phenyl net hyl -
1, 2, 3-propane- tricarboxylate (1:1) H20(1:1)
ni p. 190C - NHBr

[a] D _

data 20 (B);

in IN HC);

-17.77 (¢ =

.H20 (1:1); 110B. 1phenyl net hyl H
N N
D
No. No. ( :) yS1C ata
69 | B.1 | phenylmethyl —NO— H mp. 138°C
—N
71| B.4 H Q— H HCI (1:2); mp. 238°C
OH
72 | B.3 | phenylmethyl _NDL (CH5),NSO,- ]
73 | B.1 | phenylmethyl | — 1\ H o
. pheny \/ CH, mp. 150°C
—N
74 | B.1 | phenylmethyl Q- CH; .HCI (1:2); mp. 202°C
— HCI(1:2) .H,0(1:1);
751 B9 phenylmethyl phenylmethyl
mp. 130°C
76 | B.9 | phenylmethyl —N& phenylCOCH,- HCI(1:2); mp. 150°C
—N
77 | B.1 | phenylmethyl G CH, ;
— HCI(1:2) .H0(1:1);
ol na . NQ— cn. (1:2) H,O(1:1);
mp. 192°C
79 | B.4 H — H 2); °
. - HCI(1:2); mp. 190°C
20
(A% [o]py = -15.08° (c = 8.49
—N
80 | B.2 | phenylmethyl G H mg/1 ml in methanol);
mp. 140°C
20
(B); [oy = 15.52° (¢ = 8.70
—N
81| B2 phenylmethyl Q' H mg/1 ml in methanol)
mp. 138°C

NHg/ 2 m
(1:2)




np. 240C OH 111B. 3CH3CH2OCO- - N( CH3) 2NSO 2- OH 112B. 10CH3CH2OCO- - NHnp.
202 . +

113B. 8phenyl met hyl H(A); mp. 206C . .. ...t o
........ WO 01/4518014B. 8phenyl et hyl H( B) ; 3(Brp 181 C 115B. GHHKIFE/EPD%B%I—I- NHNp.
238C 4-net hyl - 117B. 5np. 184C phenyl net hyl 118B. 173-pyri di nyl - HH20(1: 1) ;

np. 100C carbonyl 119B. 5CH3CO - NHmp. 209C OH 4-fluoro- 120B. 5- NHp. 143C

phenyl yIEfC'ZL218. 64-TTuorp--Ngap. Z0BT phenyl methyl ... _ WO 01746189 Co.
4 1—%2?33

No. 122N2 125 RBO 13p - PCT/ ER®Q 128F8 Ex. Phylgba](ﬁtgﬁ B.3 B.5
(o]

82 | B.9 phenylmethyl —'-NQ‘ phenylmethyl .CoH204 (1:1); mp. 197°C

2-chloro- —N '
83| B.1 H .CoH304 (1:1), mp. 212°C
phenylmethyl
84 | B.5 | phenylcarbonyl _N& H HCI(1:2); mp. 94°C
3-chloro- —N
85| B.1 H CoHy04 (2:3); mp. 228°C
phenylmethyl

4-pyridinyl- —N

86 | B.1 ., H HCI(1:3); mp. 272°C
methy.

87 | B.4 H —ND— H -
4-fluoro- —N

88 | B.S H mp. 118°C
phenylmethyl
3,4-dichloro- | __y

80 | B.5 H mp. 120°C
phenylmethyl
4-methyl-

9 | B.S Y _N& H mp. 144°C
phenylmethyl

—N

91| B.S CH,-CO- Q‘ H HCI(1:1); mp. 199°C
4-nitro- —N

92 | BS H mp. 154°C
phenylmethyl
2-pyridinyl- —N

93 | B.S - H mp. 115°C
methy

94 | B.5 | phenyl-SO,- "NO‘ H mp. 202°C

95| B.5 | CHsSO,- _NQ- H mp. 220°C

20
(A); [o = -29.38°
—N
96 | B.5 CF5-CO- Q—‘ - H (c=8.51 mg/l mlin

methanol); mp. 165°C




B.5 B.5 B.5 B.5 13 RR 4-fluoro- phenyl nmethyl-NH OH 4-fl uoro-

phenyl nmet hyl - NCH3SO2-  4- net hoxy- H phenyl net hyl  4- net hoxy-

phenyl met hyl - NH phenyl -S 02--NH 2- napt hal enyl - -NH nmet hyl (CH3) 3C- CO - NH
Physi cal widpdieig@. 206C np. 185C np. 178IC np. 243 C nip. 22¢T/ERN/1IHB8C 20
(B); [cUD = 25.29 (c = 11.39 137 138 139 140 177 178 B. 2phenyl net hyl - NH
B. 2phenyl net hyl - NH 3- benzo-

Co.| Ex. 1 3 .
R < :> R Physical data
No.l No. Y
20
_ (B); [0, = 28.37
—N
97 | B.S CF5-CO- Oﬁ H (¢=9.13 mg/1 mlin

methanol); mp. 165°C

2-naphthalenyl- | —
98 | B.S H mp. 101°C
methyl
3,4-dimethyl-
99 | B.5 _N& H mp. 112°C
methyl
2-quinolinyl-
100| B.5 _Noi H mp. 131°C
methyl
4-methoxy- —N
101} B.5 H mp. 136°C
phenylmethyl ]
20
(A); [odpy = 19.16°
—N
102| B.4 H Q_ H (c=11.17 mg/2 ml in IN

HCD); mp. 164°C

phenyl- —N
103] B.1 H . {Z)-2-butenedioate (1:2)
methyl

.2-hydroxy-1,2,3-propanetri-
—N
104| B.1 phenylmethyl 07 H carboxylate (1:1) .H,O(1:1);
mp. 100°C
4-amino- —N
105| B.16 H -
phenylmethyl

. (Z)-2-butenedioate (1:1);

20
—N (B);[od = 18.02°
106 B.2 | phenylmethyl H
(c=10.43 mg/2 ml in

methanol); mp. 149°C

720
(B); [olpy = -17.77° (c = 9.68
—N
107] B4 H & H me/2 ml in 1N HCI);

mp. 163°C




1 B.5,-NH di oxoyl - net hyl

B. 5phenylethyl-Hdi 2 th
i n met hanol ) ;

11. 35 nwibdiakison net hanol ) ;

55C

hen

| met h
| 3 nme

.HBr (1:2).H20(1: 1);

|- y B.5p -NH y carbonyl

np.
.HBr (1-3)-. H20(1: 1);

214C 20 (A);

Ex.

No.| No. Physical data
20
, B); [OL]D =18.83° (¢ =11.47
108| B2 | phenylmethyl -NQ‘ H mg/2 ml in methanol);
2-hydroxy-1,2,3-propane-
tricarboxylate (1:1) H,0O(1:1)
—N . (E)-2-butenedioate (1:1);
109| B.1 phenylmethyl H
mp. 190°C
—_ HBr (1:2) .H,0 (1:1);
110| B.1 | phenylmethyl Ngi H (1:2) FLO (1D
mp. 240°C
OH
111 B.3 | CH3CH,OCO- _NQL (CH3),NSO,- -
OH
112 B.10 | CH,CH,0CO- "‘NQL H mp. 212°C
113| B.8 | phenylmethyl _NO— H (A); mp. 206°C
114 B.8 | phenylmethyl —NQ* H (B); mp. 181°C
_ N
115| B.6 H N& H i
116 B.6 H _N& H mp. 238°C
4-methyl- —N
117| B / H mp. 184°C
phenylmethyl
3-pyridinyl- —N
118} B.17 H -H,O(1:1); mp. 100°C
carbonyl
119| B.5 CH,CO- _N& H mp. 209°C
OH
4-fluoro- —x
120 B.5 H mp. 143°C
phenylmethyl
4-fluoro- —N N\
121 B.6 H mp. 208°C

phenylmethyl

B. 5phenyl net hyl H ng/ 2 ni |
[a]D = -21.85 (c
np. 1POCT/EROO/1BSE np.



. 111C nip. 161C WD 01/46189 Co. No. Ex. No. R1 179 180 181 182 183 184
185 186 187 188 189 B.5 B.18 B.5 B.19 B.19 B.1 B.17 B. 17 B.20 B.21 B.5
3, 4-di met hyl - phenyl met hyl CH3-S02 2- pyridinyl methyl- phenyl net hyl
car bonylywolpaggb met hyl car bonyl phenyl332-pyri di nyl - car borgt/EReo/12g88 di nyl -
car bonyl ethoxycarbonyl ethoxycarbonyl

Co.| Ex.
R! — }—— R3 Physical data

No.| No. Y
4-fluoro- —N

122| B.6 ' / H mp. 206°C
phenylmethyl

OH

4-fluoro- —N

123} B.3 CH5S0,- -
phenylmethyl
4-methoxy- —N N

124} B.S H mp. 185°C
phenylmethyl
4-methoxy- —

125| B.S N& H mp. 176°C
phenyimethyl

130| B.5 | phenyl-SO,- _NQ' H mp. 243°C
2-napthalenyl- |

135| B.S N& H mp. 229°C
methyl

136{ B.5 | (CH;);C-CO- _N& H mp. 153°C

20
(B); [a)py =25.29% (¢ = 11.39

137| B.2 | phenylmethyl —NG H mg/2 ml in methanol);

HBr (1:2) .H,0(1:1);
mp. 214°C

20
(A); [odpy = -21.85° (c = 11.35

138| B.2 | phenylmethyl —N& H mg/2 ml in methanol);

HBr (1:3) .H,0(1:1);
mp. 170°C

1,3-benzo- —N
139| B.S ) H mp. 60°C
dioxoyl-methyl
henylmethyl- | —;
40| Bs | PO N& H mp. 55°C
carbonyl
177 B.S phenylethyl- —NG H mp. 111°C

2,3-dimethyl-
178| B.5 | phenylmethyl _NQ— H mp. 161°C




e -N-N-N-N-NOH 190
191 192 193 194 B.3 B.10 B.6 B.5 B.5 phenyl phenyl phenyl 3,4-dichloro

pheny| maw&l/“lsg SR ICITE AR T T 37 F PCT/EP00/12858
ey e 3, 4-di chl oro- phenylnethyl -N -N -N OH -34- PCT/ EPOO 12858
R3 Physical data HHHHHHHHHH 3, 4-di chl oro- phenyl net hyl
Co.{ Ex.
R! —6}— R3 Physical data
No.| No. y
3,4-dimethyl- | —
179| B.S i NQ‘ H mp. 187°C
phenylmethyl
—N
180| B.1g8 | CH3-80;- a— H mp. >260°C
2- pyridinyl- | —y
181 Bs | P 07 H mp. 175°C
methyl-
henylmethyl- | —; N
82| Bag | Do NO' H mp. 169°C
carbonyl
henylmethyl- | —
183 Bag | P e NQ— H mp. 157°C
carbonyl
—N
184| B.1 pheny! Q— H mp. 175°C
2pyridingl- | —" N
185( B.17 P H mp. 171°C
carbonyl
3- pyridinyl- | —n
186| B.17 P J H mp. 182°C
carbonyl
1871 B.20 | ethoxycarbonyl —N& ethoxycarbonyl -
188] B.21 | ethoxycarbonyl _N& H mp. 141°C
3-methoxy- —
189| B.5 7 N& H mp. 111°C
phenylmethyl
OH
190| B.3 phenyl _NOL (CH3),NSO,- .
OH
191 B.10 phenyl "NQL H ;
—N
192| B.6 pheny! 07 H mp. 228°C
3,4-dichloro- —N 3,4-dichloro-
193] B.S J mp. 99°C
phenylmethyl phenylmethyl
3,4-dichloro- | —y
194] B.S J H mp. 184°C
phenylmethyl




mp. 187C np. >260C nip. 175C np. 169C nip. 157C np. 175C np. 171C np. 182C
mp. 141 C np. 111C np. 228C nip. 99C np. 184C WD 01/46189 - 35-

PCT/ EPOO\5%8R81560. No. 195 196 197 198-199 200 201 232 233TAH0/28Ss 236 EX.
No. B.24 B.5 B.3 B.5 B.5 B.5 B.5 B.5 B.5 B.19 B.19 B.29 Table 5 : CH2

Co.| Ex.

Rl R3 :
No.| No. (:) Physical data
195| B.24 | phenylmethyl | —N H mp. 139°C
3-pyridinyl- — . 203°C;
196| B.5 pyRARY N& H P
methyl HCI (1:3) .H,0 (1:1)
OH
197| B.3 | phenylmethyl | — (CH3),NSO,- .

4-cyanophenyl-
198 B5 | e —NQ— H mp. 155°C
methyl
3-cyanophenyl-
199| B.s | TP _NQ" H mp. 219°C
methyl
2-cyanophenyl- mp. 172°C;
200 B.5 | TP -N& H P
methyl .C2H204 (] 2)
4-cyanophenyl- | —
201| B.5 / H mp. 241°C
methyl
VAR
232} BS 2-furanyl H mp. 128°C
233| B.S | 2-furanyl -N& H mp. 169°C
henyloxy- —
234 1o | POV N& H mp. 136°C
carbonyl
henylmethyl- | —;
35| B.1g | PO N& H mp. 124°C
oxycarbonyl
2 —N
236 B.29 @-Cm— H mp. 125°C

Table 5 :

X al\az
R1_< :) <\ I }13
ot



R3 HH (CH3)2NS02 HH H H HHH H H Physi cal

(1:3).H20 (1:1) np. 155C np. 219C np. 172C;

128C np. 169C
124C mpywolaram®2 a3 a Rl p

4- cyanophenyl

met hyl

3- cyanophenyl

met hyl

data np.

139C ni p. 203C
. C2H204 (1:2 np. 241 C np.

. HCl

np. 136C np.

3-pyridi nyl netdegierophzssy| met hyl

[ PR 1 11 2-cyanophenyl nethyl
4- cyanoptenyt=rmethytr—2=fpranyt—2=fpramyt ——
Co.| Ex. sic
o BX Rl X -a'=a*-a’=a’- Y
No. | No. data
141| B.1 | phenylmethyl _NG 0 _CH=CH-CH=CH- | mp. 176°C
142{ B.1 | phenylmethyl _NQ" N-H -CH=CH-N=CH- | mp. 114°C
1 N-so
— -SO,-
143| B.3 | phenylmethyl NQL -CH=CH-CH=N- -
N(CHs),
N\
144| B.6 | phenylmethyl NQ’ N-H -CH=CH-CH=N- | mp. 170°C
145| B.6 | phenylmethyl _NQ‘ N-H -CH=CH-CH=N- | mp. 174°C
CoH,04
—_ (1:2)
146| B.1 | phenylmethyl NQ‘ 0 N=CH-N=C(NH,)-
H,0 (1:1;
mp. 105°C
147| B.1 | phenylmethyl _NQ_ N-H [C(CH3)=CH-CH=N- | mp. 100°C
.CoH,04
_ (1:D
148| B.1 | phenylmethyl NQ— N-H -N=CH-N=C(OH)-
.H,O (1:2);
mp. 150°C
OH
1491B.10| phenylmethyl —NQL N-H -CH=CH-CH=N- mp. 159°C
.CoH,y04
150| B.1 | phenylmethyl _NQ> 0 -CH=CH-CH=N- (1:1);
mp. 80°C
151{ B.1 | phenylmethyl "’NQ- N-H -CH=C(Br)-CH=N- | mp. 167°C
OH
152| B.3 | phenylmethyl "NQZ' N-CH; -CH=CH-CH=N- -




phenyl oxy car bonyl

phenyl

met hyl

oxycar bonyl

0 OH WO 01/ 46189 - 36-

PCT/ EPOO/ 12858 Co. No. Ex. No. R1 X 0 -a'=a2-a3=a4 - CH=CH CH=CH
- CH=CH N=CH - CH=CH- CH=N 1461 B. 1 phenyl net hyl

B.1 phenxk b%% \ 1491 B.10 1 phenyl ng$hyl 1501 B.1 phen]hg§E€NkL
phenyl nmet ‘gF 1 B.3 phenylmethyl NHNHO NHNHNHO
- CH=CH CHEN - CH=CH CHEN - N:CH-N:C(NHZ) Physical data np. 176C np. 114C np.
170C np —174C—C2H204— (1:2)  H2Q (1:1)-
Co. | Ex. Rl {} x aleg® aeat. Physical
No. | No. data
—N
153| B.6 | phenylmethyl & N-CH; -CH=CH-CH=N- | .HCI(1:3)
Cm
154|B.13| phenylmethyl _NQ' N-H -CH=CH-CH=CH- | mp. 168°C
155| B.4 H —NQL N-H -CH=CH-CH=N- | mp. 254°C
156| B.5S | CHsSO,- -NQ' N-SO,-CH; | -CH=CH-CH=N- | mp.207°C
Pl NSO,
157| B.3 |CH3CH,O(CO)-| =™ -CH=CH-CH=N- -
(N(CHs),)
4-fluoro- ; FH
158| B.3 — NSO,(N(CH3),)| -CH=CH-CH=N- -
phenylmethyl
OH
159| B.3 | phenylmethyl —I\OL NSO,N(CH3), |-CH=C(Br)-CH=N- ;
160] B.1 | phenylmethyl —NQ» N-H -N=CH-CH=N- mp. 198°C
16 C o- | N T
1| B.7 H3);C(CO)- N-H °
(CH3)5C(CO) -Lﬂi}LCH=CH- mp. >260°C
162|B.14 H "NQ- (ID_
. NH :
-N*=CH-CH=CH- H0 (1:2)
163| B.5 | phenylmethyl ”NG (ID‘
. N-H °
phenylmethy A —cH.CHect. | - 149°C
202| B.6 | phenylmethyl _N& NH “C(CHy)=CH- mp. 220°C
CH=N-
OH
-CH=C(CH,CHj3)-
203| B.3 | phenylmethyl |~ NSO,N(CH -
pheny y QL »N(CHzs), C(CH;)=N-
—N
204|B.15| phenylmethyl Q‘ N-H -C(OH)=CH-CH=N- | mp. >260°C
—N
205| BS phenylethyl 07 N-H -CH=CH-CH=N- mp. 195°C

1471 B. 1 phenyl et hyl

%’%él BA

\ 1481




np. 105C C(CH3) =CH CH=N- | np. 100C - N=CH N=C(OH) - CH=CH CH=N- - CH=CH CH=N
-CH=C(Br)-CH=N -CH=CH CH=N . C2H204 (1:1) .H20 (1:2); np. 150C np. 159C
.C2H204 (1:1); np. 80C np. 167C WO 01/46189 -37- PCT/ EPOO/ 12858 Co. Ex. R1
No. No. mpassivdeigt hyl 153B. 6 154B. 13phesgl met hyl 155B. 4H 15GH/Exdoid 285802 -
157B. 3CH3CH2Q( CO) - 158B. 34-f | uoro- 159B. 3phenyl net hyl phenyl net hyl

160B. 1pheny| met hyI 161B. 7( CH3) 3C(CO) 162B. 14H 163B 5pheny| nmet hyl

202B. 6phenyfethyt AU3B_S'p“|clly| met uyi 204B—15phenytrethy—205B—-5phermH¢t hyl
x N-CH3 [ReH Re-H N- Sqgr CH3 B)2) RS2 (N CHY) 2) - NSO2N CHRhygical
No. | No. data
4-hydroxy- —N
206 | B.15 - -CH=CH-CH= °
henyl \37 N-H CH=CH-CH=N- | mp. 118°C
.CoH204
207| B.1 | phenylmethyl _N& S -CH=CH-CH=CH- (1:1);
mp. 141°C
OH
208| B.3 phenyl —"NQZ_ NSO,N(CH3), | -CH=CH-CH=N- N
CH,
I 1\
209|B.13| phenylmethyl | —N* N-H -CH=CH-CH=CH- | mp. 172°C
OH
210| B.3 | phenylmethyl _NDL S -CH=CH-CH=CH- | mp. 90°C
OH
211|B.10| phenylmethyl | —x } N-H -CH=CH-CH=N- -
2121 B.6 | phenylmethyl —N N\ N-H -CH=CH-CH=N- mp. 191°C
.CoHy04
2131 B.23| phenylmethyl _N& O -N=CH-CH=CH- (1:1);
mp. 102°C
—N
214| B.6 | phenylmethyl Q‘ S -CH=CH-CH=CH- | mp. 84°C
215({B.28| phenylmethyl _ND— S -CH=N-CH=CH- A2
mp. 184°C
1
I' . .
216|B.13| phenylmethyl | —N* S -CH=CH-CH=CH- O D
mp. 161°C
217|B.22| phenylmethyl “NQ‘ N-H “CH=C(COOCHs)- mp. 150°C
CH=N-
.CoHy04
218|B.25| phenylmethyl —NQ_ S -N=CH-CH=CH- (1:1);
_______ mp. 163°C




NNHNHNHNH -a =a2- a3=a4-

- CH=CH- CH=N- - CH=CH- CH=CH- - CH=CH CH=N-

- CH=CH CH=N- -CH=CH CH=N- -CH=CH-CH=N -CH=C(Br)-CH=N -N=CH- CH=N- O
- N+=CH- CH=CH 0-

+ -N =CH CH=CH O-

- N+=CH CH=CH - C(CH3) =CH CH=N

- CH=C( )43,8@( CH3) =N - C( OH) =CH- CH=N39-CH=CH- CH=N Physi calct/mbab/aesse! (1: 3)
nip. 168C np. 254C np. 207 C nmp. 198C np. >260C H20 (1:2) np. 149C np.
220C np. >260C np. 195C V\D 01/ 46189 -38- PCT/ EP0O0/ 12858 Co. E1
Rx- a' =ap=—aP=adyNo—No—4shydrox ‘
Co.| Ex. Rl x e e Physical
No. | No. data
CH,
r 1/
219|/B.13| phenylmethyl | —N* N-H -CH=CH-CH=N- | mp. >260°C
220|B.26 H “NO— S -CH=CH-CH=CH- ]
1,3-benzo- —_ .CoH,0O
21| B5 | NQ— S CH=CH-CH=CH- | .~ °
dioxoyl-methyl . (1:D
.CoH,0y4
222| B.1 | phenylmethyl _NDY N-H “C(CHy=CH- (1:2);
C(CH3)=CH-
mp. 224°C
HC1(1:2).
223| B4 H "NQ— N-H “C(CHa)=CH- JH,0 (1:1);
C(CH3)=CH-
mp. 228°C
N HCI (1:2);
224 B.4 H N-H -C(OH)=CH-CH=N-
mp. 200°C
N HCI(1:1);
2251 B.26 H S -CH=CH-CH=CH-
mp. 210°C
Table 6 :
1
X X2
a
RL—@_<\ I . 5
N7\, 78
1
Co. | Ex. X a2
1 .
No. | No. R 4@_ %\N:Eaf 13 Physical data
H
O <
164 | B.1 henylmethyl °
phenylmethy \j@@ mp. 162°C
N
i
N N
165 | B.4 H 07 . 230°




- 206B. 15y- NN- H- CH=CH- CH=N- pheny!l 207B. 1phenyl met hyl - NS- CH=CH CH=CH OH
208B. 3phenyl - NNSO2N( CH3) 2- CH=CH CH=N- CH3 209B. 13phenyl et hyl N

NH CH=CH CH=CH | | + OH 210B. 3phenyl net hyl - NS- CH=CH CH=CH OH

211B. 10pheylemb hyl - NN- H- CH=CH- CH=N-  202B. 6phenyl net hyl N- peCiEraii285s-N-
213B. 23phenyl net hyl 0- N=CH CH=CH  214B. 6phenyl net hyl - NS- CH=CH CH=-CH-

215B. 28pheny| nmet hyl - NS- CH:N- CH=CH CH3 Ir 216 B. 13 phenyl nethyl -NS
- CHECH-[EH=Chi——247B—22phenyimet iy -N—H-Er=e-6006H3)—EH=N-
218B. 25pt[gn3 | pet hyl - NS- N=Cht- G—h@ Physi cal i aﬁsgz 11BC . C2H204 1:1);
% i .
np. 141 190 Ng.? »C mR! 90C|ni p. C \ 4¢a Physical data
N(CHs),
0=S=0
166 | B.3 | phenylmethyl _NG N Na }
—~ 1
N(CH,),
0=5=0
167 | B.3 | phenylmethyl _NQ’ Ne "N\ ]
—< 1
N™ N
OH 5
N N,
168 | B.10 | phenylmethyl _NQL <\ | N -
N~
7
N\ N
169 | B.6 | phenylmethyl NQ‘ (\N [ )
N— N
H
|
—N N N\
170 | B.6 | phenylmethyl Q’ <\ | .
N— N
Table 7 :
R3
! a
Ner - N R
CH,
O o<
RC
Co. | Ex. .
—@— R3 R? RP R® Physical data
No. | No. :
HCI (1:2)
70 | B.1 “NG H CH; | CHCH; | H H,0 (1:1);
mp. >120°C
126 B.1 _NQ‘ H CH;0 H H mp. 126°C
127|B.15 _NQ— H OH H H mp. 118°C




.C2H204 (1:1); nip. 102C np. 84C HCl (1:2); np. 184C H20 (1:1); np. 161
C np. 150C .C2H204 (1:1); np. 163C WD 01/ 46189 -39- PCT/ EPOQ 12858

Co. Ex. Rl No. No. phenyl nethyl 219B.13 220B.26H 221B. 51, 3- benzo-

222B. 1di aepyilasiget hy! phenyl met hyl 223B4H 224B. 4H 225B. 26HCTatroe/ 128 X N-H S
SNHNHNHS -a =a2-a3=a4- - CH=CH CHEN- - CH=CH CH=CH - CH=CH CH=CH

- O(CH3) =CH C( CH3) =CH - C(CH3) =CH C( CH3) =CH - C( OH) =CH CHEN - CHECH- CH=CH X

a2 13 o Tm
: ° R3 Ra Rb C -

No. | No. _@'_ R Physical data
—N

128|B.15 Q‘ H H OH H mp. 226°C
—N

129| B.1 O’ H H OCH, H mp. 173°C

131| B3 —'Nogl (CH),NSO,- | H Br H ]

OH

132|B.10 _NQL H H Br H mp. 183°C
VRN

133| B.6 H H Br H .
—N

134| B.6 Q” H H Br H mp. 233°C

OH
226| B.3 “NQL (CH;),NSO,- H H CH, .
-~ N
227| B.6 H CH; | CH,CH; H mp. 173°C
228! B.6 _NU‘ H CH; | CH,CH; H mp. 161°C
OH
229| B.3 —NOL (CH5),NSO,- CH; | CH,CHs; H .
230(B.10 —NQL H CH; | CH,CH; H mp. 144°C
231{B.22 _N& H H H CH,O- | mp. 124°C

C. Pharmacological examples

C.1. Gastric tone measured by an electronic barostat in conscious dogs

Gastric tone cannot be measured by manometric methods. Therefore an electronic
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

14-French polyvinyl tube to an ultrathm flaccid polyethylene bag (maximal volume:



N\ad.a Co. No. Ex. No. R1 164 | B.1 | phenylnethyl I -N 1651B.41 H ~
a2 ~N ~~a3 a Physical data np. >260C .CH2OQ4 (1:1) .CH2M4 (1:2); np.

X

224C .HCl (1:2). .H2O (1:1); np. 228C .HCL(1:2): np. 200C .HC (1:1);

- .R1

T Z0CEelGR oot P 1626 VD 0146100 40, PCTEFODLgom
1698 6pheny| nmet hyl 170B. 6pheny| nmethyl Table 7 : Co. No. Ex. No. R3 H

+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

5 system

Thus, the barostat measures gastric motor activity (contraction or relaxation) as changes
in mtragastric 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 injection-
10 aspiration system. Both the strain gauge and the injection system are connected by
means of double-lumen polyvinyl tube to an ultrathin polyethylene bag. A dial in the
barostat allows selection of the pressure level to be maintained within the intragastric

bag.

15 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 nerves
of Latarjet. The cannula was secured to the gastric wall by means of a double purse

20 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
gastric juice or food remnants. If necessary, the stomach was cleansed with 40 to 50 ml
25  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

procedure was repeated twice.
30

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 are
measured, at 0.63 mg/kg s.c. Other doses and routes were tested if a test compound

35  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 S.C.
administration of the test compound (0.63 mg/kg).



HX a2 Na3 Oda N(CH3)2 RaRb CH3CHZCH3H CH3OHH Physi cal data Physical data
.HC (1:2) .H20 (1:1); np. > 120C np. 126C np. 118C WD 01/46189 -41-

PCT/ EPO0/ 12858 Co. Ex. 3abc RRRRPhysi cal data No.No. 128B. 15- NHHOHHNI p.
226C 1298 dr/4¥ikdOCH3Hp. 173C  131B. 3(€Bi3) 2 NSO2- HBr H OH Gi¢T/EP00/12858
132B. 10- NHHBr Hp. 183C 133B. 6HHBrH 134B. 6- NHHBr Hp. 233C CH

226B. 3- N( CH3) 2NS02- HHCH3  227B. 6HCH3CH2CH3Hni p. 173 C 228B. 6HCH3CH2 CH3Hnp.
161C OH lea%ise.é_(lc;l—B)ZNSOZ- CH3CH2CH3H OH 230B. 10HCH3CH2CH3Hp. 144C

Co. No. MaXimumvchange Co. No. Maximum change
m volume (mean) m volume (mean)
35 272 130 35
69 87 133 61
80 55 145 160
81 183 154 54
122 138 169 53
124 49 170 31
125 222




231B. 22- NHHHCH3O-rap. 124C C. Pharmacol ogi cal exanples C. 1. Gastric tone
nmeasured by an el ectronic barostat in conscious dogs Gastric tone cannot be
nmeasured by manonetric nethods. Therefore an electronic 5 barostat was
used. Tlhwoogddigons t he study of the phydi ol ogi cal pattern ECRIEP®JR358t i on of
gastric tone in conscious dogs and the influence of test-conpounds on this
tone. The barostat consists of an air injection systemwhich is connected
by a doulgmhgumen 14-French pol yvinyl tube to an ultrathin flaccid

pol yet hyl'ene bag (nexinmal volume: WO 01/46189 -42- PCT/EP0O0/ 12858 700 m ).
Variations in gastric tone were neasured by recordi ng changes in the vol une
of air wkhihcampewidefdagrda €D bag, nalntalned at a constant pressure. The
barostat mintains a constant cres %eselected) within a flaccid
air-filled bag introduced ig sq chapgi ng the volune of air

wi thin the bag by an eIectronl fee systen1 Thus, the barostat
measuges gastric motor activity (contractlon or relaxatlon) as changes in
intragastric volunme (decrease or increase resp.) at a constant intragastric
pressure. Ther pepdoesalV-axddesi addatiops salis, spuatgimary amiges hichitedobhenadicallgl ect r oni ¢

relay to an j@imerictbffd iereot Quids@hr ati on system Both the strain gauge and
the injection systemare conn 1ed by neaps of double-I|ynmen polyvinyl tube

to an ultrathin polyethyl ene . A dial i t he barost al l ows sel ection
of the pressure eI to be ai ned v mM” the intragastric bag. 15
Femal e beagle d 1 kg, e tyal ned toA:LEEH_huietly in
Pavl ov franes. They mere | ed mnth stric ca under gener al
anaest hesi a and aseptic prec@att)i ons. ﬁﬁt@gza.nedlan | apay ot ony, an

i nci sion was nmade through the gastric wall in longitudinal direction

bet ween the greater and the | egSer curve, RB?cm above tRe nerves of
Latarjet. The cannul a was seeyﬂ d to the tric wall means of a doubl e
purse 20 string suture and—bmoug ut—a a ub wayin the |eft

guadrant of the hypochondri gs werg_allowed a kgcoyery period of two
weeks. At the beginning of thg S?perinent he cannul a&Wwas opened in order
to renove any gastric juice 6" ood renngh® | f nec@§@ary the stomach
was cleansed with 40 to 50 m 25 | ukewar m wat er. The ultrathin bag of the
bar ostat was positioned into tﬁ’ fundus of the stomach rough the gastric
cannul a. In order to ensure gasy\unfol di ®g of the intsdgastric bag during
t he experinent, a volune of 150-200 ™ s i-djected TRto the bag by

rai sing the pressure to naxi 14 mm about 1.8 ) very briefly.
This procedure was repeated tasce. 30 Af(e$) a stabilizap)on period of 60
mnutes at an intragastric pressure of 6 mHg (about 0.81 kPa), the test
conpound was adm ni stered subc neously, ®Y/intraduoderal!ly, at 2 nmHg
(0.27 kPa). Test conpounds we creened,*‘.e. changes At gastric vol une
are neasured, at 0.63 ng/ngs.c] O herNloses and’r oules re tested if a
test conmpound 35 was shown t active Ling the scr Ung procedure.
Table G i summari zes the nea 6§X|nal change in volug¥ éln m) on

rel axation of the fundus, 1 hour after adm ni str |d% of the test

compound (0Q3HUREN hydARA1LARIEP C-Il_?ﬁh&l, Gt &1 4alkyloxy, and when R is
10 hydroxy or Cj_4alkyloxy then said R? is bonded at a different position than the
a-position of the ring nitrogen, or when R2 is hydroxy then said R2 is bonded at a
different position than a vinylic position of radical (a-2), (a-3), (a-4), (a-5), (a-6),
(a-8), (a-9), (a-10), (a-11), or (a-12);

1_.2 .3 .4 : .
-a =a -a'=a - represents a bivalent radical of formula

15 -CH=CH-CH=CH- (b-1), -N=CH-CH=N- (b-7),
-N=CH-CH=CH- (b-2), -N=CH-N=CH- (b-8),
-CH=N-CH=CH- (b-3), -N=N-CH=CH- (b-9),
-CH=CH-N=CH- (b-4), -CH=N-CH=N- (b-10), or

-CH=CH-CH=N- (b-5), -CH=N-N=CH- (b-11),



-43- PCT/ EPOO/ 12858 Co. No. Maxi mum change Co. No. Maxi num change in vol une
(rmean)in volunme (mean) 3527213035 698713361 8055145160 8118315454
12213816953 1244917031 125 1222 WD 01/46189 Cains 1. A conpound of formula
(1) 5 -440 oP%shseEPO0/ 12858 X i 2 X113 m45N a4. a their prodregeEP#¢iasisdes,
addition salts, quaternary am nes and stereo chemcally isomeric forns

t hereof, wherein (a-4) (a-7) (a-2) R2 (a-5) -N~'>R2 (a-8) (a-10)

(a-11) (a-3) (a-%Werei n i s hydrogen, hydroxy, Cl4al kyl, or

Cl- 4al kyl oxy, an ] is 10 (E%a’r oxy or Cl-4al kyloxy then said R2 is
bonded at a wlidréigeact hydosgeniatom el radiealactpbsiot(balrt) efaytdpeiondlyGeni t r ogen, or
when R2 is r t aj | d { di.f f.erent si-tign.than a
vinylic posit}%ég%gn)gaﬁqy &goglqs}aéaﬂ?g%ﬁéyi‘g&b!)%%%éy 35:1 a(ﬂéylg’jy p()gggl?b” -1’8) ,
(a-9), (a- 10arbogal amjnoCarsalkal, hegroxy@) -salkyl aBenat-orrde(§iemiyt) sminok; walkeht

radi cgl of f@r_my%xkgar CH CH=CH- (b- 1), - N=CH CH=N- (b-7) ,

-N:CH-CI—I:CI—I-(lb-Z) .- NECH N=CH- (b-8), -CH=N-CH=CH (b-3),-N=N CH=CH ( b-9),

- CH=CH- N:CH_C(rBylH:)-e,m e Rydrpesn Qtag@@}l,ad@,cent carbon atoms in’ the radicals (b-Dto

- CHECH- CHEN-(bbt15 hnary Gpbhdliy GelréBladkt)by UQHO), 46189

Rl is hydrogen, Cj-ealkyl, aryl!, Cy.ealkyl substituted with aryl!,
Cj.4alkyloxycarbonyl, aryllcarbonyl, aryl!C;_calkylcarbonyl,

10 aryllcarbonylCy_galkyl, arylloxycarbonyl, aryl!C;_salkyloxycarbonyl,
C1.4alkylcarbonyl, trifluoromethyl, trifluoromethylcarbonyl, C_galkylsulfonyl,
aryllsulfonyl, methanesulfonyl, benzenesulfonyl, trifluoromethanesulfonyl, or
dimethylsulfamoyl;

X represents O, S or NR3, wherein R3 is hydrogen; Cy.galkyl; methanesulfonyl;

15 benzenesulfonyl; trifluoromethanesulfonyl; dimethylsulfamoyl;
aryl2carbonylCy_salkyl; Cy_galkyloxycarbonyl, Cy.4alkyl substituted with aryl2
and optionally with hydroxy; or C;_galkylcarbonylCy._4alkyl substituted with
aryl?;

aryl! is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
20 selected from halo, hydroxy, Cj.galkyl, Cj.galkyloxy, nitro, amino, cyano, and
trifluoromethyl; pyridinyl; pyridinyl substituted with 1, 2 or 3 substituents
each independently selected from halo, hydroxy, Cy.galkyl, amino, and
diCj.4alkylamino; naphthyl; quinolinyl; 1,3-benzodioxolyl; furanyl; thienyl; or
benzofuranyl; and
25 aryl? is phenyl, or phenyl substituted with 1, 2 or 3 substituents each independently
selected from halo, hydroxy, Cj_galkyl, Cj_galkyloxy, nitro, amino, cyano, and
trifluoromethyl.

2. A compound as claimed in clamm 1 wherein the bivalent radical ~@—- represents

30 a radical of formula (a-1), (a-3) or (a-4) wherein R2 represents hydrogen or hydroxy.

3. A compound as claimed in claim 1 wherein the bivalent radical -a'=a®-a’=a’- is of
formula (b-1) wherein each hydrogen atom in said radicals (b-1) may optionally be

replaced by halo, Cj_galkyl, hydroxy, or Cj.galkyloxy.
35



-45- PCT/ EPOO/ 12858 - CH=CH N=N- (b-6), wherein each hydrogen atomin the
radicals (b-1) to (b-11) may optionally be replaced by halo, Cl-6alkyl,
nitro, am no, hydroxy, Cl-6alkyloxy, polyhal oCl_6al kyl, carboxyl,
am noCl-%al dfbigohydr oxyCl- 6al kyl , none46-or di (Cl-4al kyl ) arcm@@be/685%kyl, 5
Cl- 6al kyl oxycarbonyl; or wherein two hydrogen atons on adj acent carbon
atons in the radicals (b-1) to (b-11) may optionally be replaced by
-(CH2) 4-; R i s_hydr.oge 1- 6al kyl C substi tuted with
aiyre) A FR P SR e eteat pdi - B RS FE iSOyl | 10
aryl | car bonﬁdmllaG@I-Zk)yWhera'nybhﬂdwmmhm said/ tatiichis4 Bl 2K yagropaandiyrvel , Cl-

4al kyl car bo 0 y | car bonyl, Cl1-

6al kyl sul fo%laceaﬁ)?fh%lg gg{gg&ﬂ *ydr(t'r)’re)"t fﬁgﬁ'gggﬁg?fg% benzenesul fonyl,
trifluoronethanesul fonyl, or dinethylsulfanoyl; X represents O, S or NR3,
wher ein R3. Ascqwmmg@ﬁclamedealakwf ClﬁImSHatne"swhéromym Rl tépreenzdydsigefionyl ;
trifl uororretj?%gg@plpfl&ﬁ,ﬁhethgl il gdefamoyl o aryl 2car bonyl Cl1- 4al kyl ;

Cl1- 4al kyl oxycar bonyl : - 4al kyl substi tut ed with aryl2 and optional I y with
hydr oxy; or Cl-4al kyI car bonyl Cl 4al kyl substituted with aryl2; aryls is
phenyl ; pRenfcosmnesnd aselanediin poyiof caigp 130 Subkarein (wdetein éac:hmpndacpsﬁdent ly
20 sel ected fsNRﬁ Retlefoin WWWogeﬁlmﬁﬁm&Yshlfm%yIG&I &y LAY subhit 4 w?tﬁ] no,
cyano, . and 1f|uoronethy| pyridi nyl: pyridinyl substltuteé 1, 2 or
3 sub¥ i tuen‘”[“@f each i ndependent |y selected from hal o, hydroxy, Cl-6alkyl,
am no, and di Cl-4al kyl am no; naphthyl; quinolinyl; 1,3-benzodi oxolyl;

furanyl ; Vhl&ptmhna@utlcileamwﬁ@nydmpm Qéhaﬁtﬁm&e%nbﬁly%@ébféble @a[m@xhﬁ{aly |
substi t ut ed '

substi tuents each i ndependent ted from
nal o, hyar ofy et ttgken v R f F SR PR P GRR Ry S Lo
trifluoromethyl. 2. A corrpound as claimed in claim1 wherei n the bi val ent
radi cHl r8prepentss for3@eparingdi hatmatkufial nuhgoiorlys, cl{iged)n cﬂdim{’/awﬁéreﬂflel’ ein

R2 represen as cl a| claimil
wher ei n theragtll%élfyént?ﬁgagl{“ég%(rq&ﬁ?ﬁa%ggﬁaﬁ&{ripss&o fmo?‘“#uqf T)to 8i%r ei n
each hydr og&timpidyiixedsaitia pharmeegusically aorepayle optrieonal | y be repl aced by
hal o, Cl-6al kyl, hydroxy, or Cl-6al kyloxy. 35 WO 01/46189 -46-

PCT/ EPOO/ 4285 iLn the bival ent
radi -% %a&m guﬁ%????ﬁ#&%?%}é %@hﬁ{?q t%;b g)hgl?ger%l# %e{!%(g%ﬁhydr ogen atomin
said radicals (b-2) may optionally be replaced by halo, Cl-6alkyl,

hydroxy, &0 G&lpreedskiiraxspasbe asogpapuindioasull(Biwisdeinn any of claims 1 to 4
wherein the Rlaf %Pérﬁfé&@{esofh&qﬁlﬁgﬁ'ﬂ) opa FaRabkdlge 19Qﬁg¥ﬁé?§5ﬁ1¥|req§9%elth

furanyl met hyl A co r} as clainmed in any rein
wherein the CO%B‘LﬁﬁH‘e?‘@ f%“Nﬁ?B(H\Rﬁ%F}@PﬁGSRBCq % hhegpdwric acid (PPA) or

dlhr’ret hyl sul f alrrpr)dsph(mus Giyofﬂaailkw(PS@Dﬁtzith&%ﬂ@eﬁ&tdr@uﬂx@ﬁfg?fde&veeﬁ roém
phar maceut i ca St sin maceut i ca acce carrier
and an%tC her apeut n%?yreé‘llg |veere < mrg ?a{ﬁ)‘&?ﬁﬁtbona@lx&‘i |9Pé‘8n$1£§' % of

clains 1 to 6.reaction may be perforrned In a reaction-inert solvent,

2 a N 3443
(I (II) (D
30 b) an intermediate of formula (IV), defined as a derivative of an intermediate of

formula R‘—@—H wherein two geminal hydrogen atoms are replaced by a

carbonyl group, is reacted with an intermediate of formula (V), thereby yielding
compounds of formula (I-a), defined as compounds of formula (I) wherein R2

represents hydroxy,



A process for preparing a pharmaceutical conposition as claimed in claim?7
wherein 158.a therapeutically active amount of a conpound as clainmed in any
of claims 1 to 6 isintinmately m xed with a pharnaceutically acceptable
carrier. ggrpound as claimed in agy.-of clainms 1 to 6 §OfppmhA2ER 2

medi ci ne. %8 i\ process for preparing a conmpound of forrmula (I) wherein
10.a) an internediate of formula (l11), or a functional derivative thereof,
is reacted with an internediate of fornula (I11) in the presence of

pol yphosphori ¢ (PPA) or Xphodphor us oxychl ori de_(P ixat a
tenperature r&a‘@g—‘%et ween \ro&m 25} enperat®r eR A\ €]l ux;tenperature
of the reaction m xture, optNon ‘1’y sai d reaction TRy 0E¢ p Tormed in a

reaction-inert ?\,vent CN + gVJI) () H-Xa~ 2Y &éls NH2 a4~ a 30 b) an
i nternmedi ate of )rrrula(l\/) Gefined as a derivati V&3 an internediate of

fornlul a R - ¢Hoshemgioundswf fgenilagl) dny csrogred mt@é@:ha)ﬁlﬁerlf@llﬂvﬁﬁgdn%o@n

b I , f f b
yrerai ng “comperishel 8P HaRti hap UL 1y il bt sk o |

?cdﬁti mula (1)
wherein R2 repdéisiensat, 9y gposeyselyan 0did 46digon sd7of POHieRGD0 28581d X) &. |

~'*a2 K al 2 toavkrielHnitla freel badf¥n\ with@ikalf alh Clﬂd%sér%% r;(r%;%ﬁ?%lgc) or,

conpounds of f or mul 1'§D@ are converted into ed W ng art-known
reactions; Sfer‘a’ég? olly SorReRLiomg therefor nul a (1) is converted into an
acid addi t| on salt, or conversely, an acid addition salt of a conpound of
formula (1) is 5 converted into a free base formwi th alkali; and, if
desired, preparing stereo chemcally isoneric forns thereof.



