EP 0 389 037 Bl Description Background of the invention 5 A nunber of
substi t'uted (3-hydroxy-4-piperidin *,)obé %)g'?b?e derivatives have been
described as stinulators of the no ' 9 he gastroi ntestinal systemin
EP- A- 0, 076, 530, EP- A-0, 299,566 and EP-A- 0, 309, 043. In EP-A-0,307,172;

EP- A- 0, 124pes@nptionE- 3, 702, 005; EP- A-0, 147, 044; EP-A-0, 234,872 and

US-4, 772,459 there are descri bed benzofuran, benzopyran or benzoxepin

car boxam dBackipdéund aitthe/identidgi Ng substituted on io the nitrogen with an

al kyl am no group or wth a nono- or bicyclic hetero ring optionally through
an al kyls chaAnnunbae st sabstitpted) ridisydeoxe4-bipetiging)bbizakide ajaiivativesBaveC been described as
ant i - psy c hslitmuletorsr of rtie mokligpefi the gaptvibtestingl systéne infEEP-A-0D76)X30, EOA0,285560, 889 GPA62;
FR- 2, 396, 763090#ixre are descri bed di hydr obenzodi oxi n carbox- am de
derivatives WefF é@?ﬂﬁl&%’f@&w tDHFeB, 70R.0050 GR-A-OVHT. 044 0ERTA0234,872 ald U$-4)772459
hetero ri ‘gefe?ﬁ eshbRoEAfitian, henaonyran iorrbenzexepit carbpxarhigd dérivativéscbeing csalbstitstet! oo f

di sor def% B¢ nifregen (‘f’é‘h?'? glkviamino gopp %y@b @ rmeaeraer Risyelin thptere rting joptiondlly dhwevgh an alfithe
N- ( 3- hydr o3 f@'i"P‘H'P 3‘; BEQ et anti-ngycheficiey Prugpleptic. agemienz opyr an or

di hydr obenzo$5l ‘g rf -0.008,760, BEf 96&eFR'3-§?er7§€§h°E?f arp |descrived dilyprobengasioxin garbox-
differ thear 19 daﬁoo B&'P?uz yﬁ# W?ﬂ?f’a% "Ea‘lrlb}? hatera ring. These campynds
gastroi py %p 5‘? 9 s Eid eefgntre] peryous SYStery agr| a5 aptjjemetic
present co (3£%%w§2§9&&%§%mgzdmx 9 zoeffects o “oll on.
20 Descri péa}bg I%t nt Invent W é?merﬂfr é@ ypZn érmaco ogga ﬁ(hglr
novgg _ enzfi%h Blo Jo’ﬁ@&t‘nylerﬁ @ étlnrglaﬁ tSn gnasent compounds show 0
It ~ unex| I motility enhancing ‘effects on the colon

R 0 35 »the N-oxide forms, ‘the therapeutical I y active non-toxic addition
salts and mdaeipednwfmeﬁh@m,pal ly isomeri¢ fornms thereof, wherein: Ais a
radical of formula -CH2-CH2- (a-1), 40 -CH2-CH2-CH2- (a-2),

- CH2- CH2- CH2THstfiZesent (rateriliyn is déhcernddhidth @bvel betmit derivilives Kavldg b formi@- 5) , or 50 -
- CH2- CH2- CH2- O (a-6), wherein one or two hydrogen atons in said radicals
(a-1) tos (a-6) may be replaced by a G -salkyl radical; Rl is hydrogen,

n

hal o; 55 R2 is amino, nono @R3}di (C -sallgtl)anmino, aryl Cl -sal kyl ani no
or G -salkyl carbonyl am no; and R40ar o—2dch i ndependently hydrogen or C,
-ral kyl; L is C3-scycl oglkpml, any2, Caggal kenyl optionally
suBs’titéJoted with aryl, or Llsaﬁadical fornul a

0

g5 the N-oxide forms, the therapeutically active non-toxic addition salts and the stereochemically isomeric
‘ forms thereof, wherein :
\or A is a radical of formula

-CHz2-CHz-  (a-1),
-CH2-CH2-CHz2-  (a-2),
~CHz-CH2-CH2-CHz-  (a-3),
45 -CH:-O- (a-4),
-CH2-CH2-0- (a-5),
or
50 -
-CHz-CH2-CHz-0O-  (a-6),
wherein one or two hydrogen atoms in said radicals {a-1) to (a-6) may be replaced by a Ci—salkyl radical;
R! is hydrogen, halo;
55 R? is amino, mono or di(C1 ~salkyl)amino, arylCs -salkylamino or C1 —galkylcarbonylamino;

R® and R* are each independently hydrogen or Ci-galkyl;

L is Cs—scycloalkyl, Cs-scycloalkanonyl, Cs-~galkenyl optionally substituted with aryl, or L is a radical of
formula



2 EP 0 389 037 Bl -Al k-R5 | bl) - Al k- X- R6 (b-2), 5 -Ak-Y-C =
O-RB'" (b-3), or 10 -A k-Y-C( %m%m(b 4), wherein each Alk is G
- sal kanedj yl ; and Rs is hydrogen, sal kyl sul fonyl am no, Ca-s
cycl oal kyl, Ca-scycl oal kanonyl, aryl, di(aryl)methyl or Het; i5 R6 is
hydrogen, Cl -salkyl, Ca-scycloal kyI, aryl or Het; Xis O, S, S02 or NR7;
said R7 beifgrshydpepen, Cl -ralkyl or aryl; R8 is hydrogen, G -6alkyl,
Cs-6 cycl oal kyl aryI aryl C, -salkyl, di(aryl)nmethyl or O -sal kyloxy; Y
s NRO or aq"dxnect(btzpnd; said R9 being hydrogen, C -salkyl or aryl; R and
Rt 1 eachs i ndependent|ly are hydrogen, C -sal kyl, Ca-scycloal kyl, aryl or
aryl G - 6alAw¥-c(=0)y-RR10 (26), and R1' conbined wth the nitrogen atom bearing
RIO and Rl' may forma pyrrolidinyl or piperidinyl ring both being
optionally subpstituted with Cl -sal kyl, am no or nono or di (G
- sal kyI )am no, or said RO and Rll conbined wth the nitrogen bearing Rt
and RI' 1ayAR-GEAANTBEr adb-Myl or 4-norpholinyl radical both being
optionally substituted with Cl -6al kyl; each aryl being unsubstituted
phenyl or  phessigpach Alsds Grrealkarpdini e 1,2 or 3 substituents each |n(EI pen
dently sel ect'%ds hydepgen. RN Cr ﬁ?'m"%'wy'a@fm Sategypoalih G segyqieplianepyl. avi. d Sty
am nosulfoﬁ » Cl-sal k c rp nyI n' ro I{? fl uororret hyl , am no or

'° rrbered het erocyclic ring
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that the | Bbrhisited with Bhe ARESon BOring ﬁmaﬁdl R WY @orrh B piperdzifyX MrORorgtidfiyDiadisdll bdthl being
atons and bhRhally Bdsit@ébithoiary; of heteroatons in the bicyclic ring system
i s | ess than dach iacsving@isubStitled BhERC YIC pHieyl lslbi3Grutsy witle mRiot 3 rsaystingtis ena@indgpehe
substi t b edently tdalettpd tfrom4hata, hgdrostyl @ntsalkyl WMo Ralkyivky, | Snicosidionyy cCri-calkyicargmyls ignm | t
may opt i onaifiboroniethyt adoind ot antirecarbongliandp t o 6 substituents; said substituents
bei ng sel ect eaicif Hetrbeinf@ fige-am pixo®mbéred hetgoayélic hing oontaBig 1:Aderahlyetereaion gelected

t ri f1 uor omébmyokyged:Isulhue lad) hitrogan, \dra@ided; thiatlnyel moretheh 2 oRygen andiay|sulfuy atoms are present,
CI6al kyl oxgiclives ®f lsirimemhgrel} tngying- aphignriy Con@nms‘alhlﬁd'vﬁhwos'x"ﬁ?!? t q@rooxyfig P’o
ami no, reondeteraeycl ingelso extajoinp 2‘ 21310 b heterpatones selectad fam %t‘r!fﬂel'?os“"“l@"d nitrogen, p’°"'d°d
ani nocar bo HW the ja8erg maﬁaesm‘J( egn ag‘aﬂ‘%?/F '&ﬁ1°h¥9§’é?’5’(?ﬁz‘l“f"' gams;and IE?? BB'?%
aryl G -sal o P’B% EFVC"% rigg \Wé'fe % a-magocy {PP

when R6 i s opiiopally ba %

Bstl E mg
f oregoin 'thF‘f WB"hgp '“lr’lga ‘{S’St °§tsgsé ) % z }ge gr I:P‘g'gls
0l-sal K 'hﬁ? o pih 9@@ %ﬁm Gy i :
t(hifﬂ’ pr o .e:%u%fgj 55 i roi.‘ xfuet%'ﬂ%tc f Qx'ona@ k’;ﬁo T<y :
"Cs-rscycl OaAs in t’héfo%gi u&.nﬁ.&saxa

BIgOHANe to fukfe) VR, Ylomo GHE oape@uak@nd
cycl ohexyl igefings sh%u fitYdnki @FEh&HORARM satulafed gﬁdi}&ral'bﬁn ticAy ﬁdvﬂ@ ®bth 3RO B ¥hrbebms such
cycl ohexan@gydrexar ﬁ&h}k &y, proﬂ‘ﬂfblu@ﬁﬁexﬁl 1-Réte)Mthy R BehelhIpropyN artellted IIR6;HCs—s cycloal-
hydr ocar bomyr aobeﬁaic&o Ey2Iopdpyl| cREotRtyE cetiipbite alDeydiobsxgl; TG3 VdcidpalkérdnylSis tgendic to
car bon at orgclsperttinoms ,and @yclahw@nglyl ,"Cal koo dfines 4ttrighf-alli byl chaled) biydeargrbon
2- pent eny| radidelp esritaininglone douhie bingl an@ hdying &rovg B tacartioh @tons kweh as il exdimele, 2propenyl,
C3- sal kesy [3-butenyd, Lddatenyiug-pehtenyl, 3:péntsndr Sarbibyh2-buteayh anchthe dike: lpashwiienanCoafalkenyl ds

C3-sal kenylsuh;tmin@@n adheteroatom, theh dlteceanen atom of said Cs-salkenyl connected to said heteroatom
preferably is saturated; "Ci-salkanediyl” defines bivalent straight or branch chained hydrocarbon radicals

containing from 1 to 6 carbon atoms such as, for example, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl,
1,5-pentanediyl, 1,6-hexanediyl and the branched isomers thereof.

§0 The therapeutically active non-toxic addition salt forms can conveniently be obtained by treating the
base form with such appropriate acids as inorganic acids, for example, hydrohalic acids, e.g. hydrochloric,
hydrobromic and the like, sulfuric acid, nilric acid, phosphoric acid and the like; or organic acids, for
example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic,
butanedioic, (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-

56 hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesul-
fonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the fike acids. Conversely the
salt form can be converted by treatment with alkali into the free base form.



preferabl y is saturated; "Cl-sal kanediyl" defines bivalent straight or
br'anch ‘chai ned hydrocar bon radi cal's_cont ai ni ng froml1l to 6 carbon atons
such as, for exarrpl e, 1, 2-ethanedi §P°3P9§36Papaned| yl, 1, 4-but anedi yl,
1, 5- pentanedlyl , 6- hexanedi yl and the branched i soners thereof. so

The t her apeuﬁ'h&&'ﬂlp)‘unﬁ&&fl ulgﬂf‘com Br%q'n aa‘sB bg chnogteg ﬁlﬂ: Ne btﬁi@éllby

be obt ai negfynohidk efiforta ﬁ'le ng oﬁ'ﬂﬁr hik &l ﬁor é?ra%e%

i norgani ¢ achfsternt QJdeﬁ(é’diﬂ%s@co |§Us yHnﬁte@-Erl werfe addiition MRk @ dompounds of

hydr obr oni i) bé@blb td46rm. Bxbmblds biGuchTbrfhe afdielg hﬁra%%'a%ohcﬁﬂ%%%ﬁ@ﬂé ke, aci d and

the |ike; oOr TR BaKiies ohtHeWdSmpdufds & Xckiidh @) arélABinit o coMpRY AR Gompodrids QK IARRL (1) C,

2- hydr oxy pwispsimrieCor s8vepal @rbgHh fdisCare Oxidbsdadlitdi K-oxider ORd e flarfulirly hbdeanieidesi C,

( Z) - 2- but ewekiche piperilihe-aitrdyes B Mekidated, 2- hydr oxybut anedi oi c,

2, 3- di hydr oxFhaitampedtids iot fornflia a)shavdwderasmyve bsyfnidirioroapematoms mahdnoswd:tinre.,namely

met hanesul thesei leratee inhther 8-sand ftwrd-positidneoi Hrerpipddideonicleys. W israviden} tatthe etaeedbmically

fonic, eychummesdnesof fharrompoundshefderowip & areointended -t ke lmbracadywithin iy esvpe ot thand

the |ike alByaqtion. Rusthermprg e compeundnefithe presentdamention map fop cisdrgnstisomerse mpreeperticuni t h

al kal i i nt8% He sphstiontsig saigl §r And 43P°s't'°’EPf the iperiding nuiaus Ty hevorRiibal Mditang pr cis-

formul a (I5onfayrsfion andsychastansisqmers tepare I;f@?d t%'&? vitein dhersoepe ke pragast inveatop.
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those N-oxi E%n SRRy RubshiBte® RS ok Qix-'?ri%mﬂériaci REEBeytiR A}lgcashtaﬁxﬁgede oTb,enefewaaﬁends

of formula u)actaawan Scygef, adulturt ah8 nRRYSHTBbIRG Fus6hwikd Bn Ap#ARy | SlbsttdRl Mive- or six-

structure,- nesbbigd HPHERUIhEEAHRDA atois bivecatbon @t AikdRerftatéHh ContéifRy i thetréifainder of

pi peri diaswe nhecflsdt Sing dnly daoeatoriedt t hat the stereochemically 10 isoneric

forms of t hdii)ergptunalyssubdtitufed rive] a sixinjembered ihatbrecy@izdririgOcoliginiagr,2 s @chewkdatoms

t he scope ofselbdiad frony emygemnsulfurLant itroge deibd dusexb witho am aptioodily tsalstiiptee Siweit or six-

i nvent i on manembenedrheléredytlicaing thrasign@ carbonratams op & icarbaniand 1 avitogen atdme conddindrgiin thent s

insaid 3- deropingerh Yo fysedhringdfor £ heferpatpres soldbtadiramolyganssulfurgndheilvagensi t her a

trans ofo cyhreincligt oping,a monesyelic spgisysiamimayi be/ apHianally subsiitvied with yp) tood subktitueataicked t o

he wit hin WheminsHe heinga bigyslicying sysiem imay b taptianally| sybstifyied withyve Uik § substitupss. i9eil

(1) wher ei fyPyiyonts beingdhq sampap def'@%ﬂ herejgab °‘"Pra be partly or completely 15

sat ur at ed, - g{ﬂﬂr\% ' 9'° Wgﬁ a§v j¢ e ?I%m' gpp;gmgmmeﬁg ?'se or

partly sat :

o rt ol RS R B P bt L e

exp i citl y bﬁigxe Gi"b kyl -sa|k —sal xﬁg sak %(ié ror%ﬁb -lsal yl SIIJ‘EJ
Of t% b Qup $f']-leP|@5 i’hlbﬁ repn e

Substi tut vear c,erc Sthefs B Tiobthds WhikiT 630 édcb,r hsnge. n&% %ﬂ&nﬂm&gé 8P{hﬁat

het er oald Ngresdht inventidie bbb Rbbresérdd X%G&meéid Uikl : and rogen provi
no nore than 2 oxygen and/ or suI ur atoms are present or ii) an optionally

substituted five- or six-nenbered heterocyclic rjng containing 1,2 or 3
het er oat ons setI'E'C't(Gﬁz)ai-rom oxy g¥—@HJur and ny gen, bei u(g—f—e etjywi th an
optionally ﬁﬁ{t |7;u-t~g!:¢ five- sdsRMnbere-d—-H ﬁll,y' ou.g-h—’z GY Roms
or 1 carbon andX! nit rogen atomxtontaini'ng in emai’'nde Cl-@f t he
fused ring only carbon atons; or iii) an optlonally substltutea' five- or
si x- menber ed hefe‘g'ocycl ic ring do®kaining 1,2 of¢¥ het er oat onde-del ect ed

from oxygen, sul fur and nitrogen, being. fused with an optionally
substituted flx%six- menbered heterocyclic ring through 2 carbon atons

or 1 cafbon ghd n axbm—m pNng in&CTE) renmi nder of the fused

ring 1 or et efloat gns sel leg\e ygen, S'QI Tirr'ﬂd?ld ;ni trogen; 30
wherei n Het b&khg monocyct? CX? System may b¥! optionally substituted

with up to 4 sutzes_g)ltuents and ©6),
55

7

wherein each X' and X2 each independently are O or S; m is 1 or 2; each R'2 is hydrogen, Ci-salkyl,
C1-s+alkyloxyC1-salkyl or hydroxyCi-salkyl and R'® is hydrogen, halo or Cy-salkyl.

4



wherein Het being a bicyclic ring,systemmy be optionally substituted with
up to 6 substituents, *said substitueqts the sane as defined

her ei nabove. A nore particul ar sungE@p”gﬁ’aﬁgﬁ conprises cyclic ether or

t hi oether ring systens containing one or two oxygen and/or sul fur atons,

provi ded that FMMEN pdri¥Ia XS Binérd e Soictidh sidh e i |
Lo e S S S B Yl

systens ar esubgituteaniithl ¢ -cehir] rEISEropdran aptIBﬁavﬁsubQﬁtutéd %W@{Tbﬁm
ring. Thesezodigxiny, 2, Bdiliyarobenzofiiriii e ﬂ%uhydr@qzmébsﬁzeﬁwanwawuﬂﬁ'te%%ybl%fu?aHﬁsﬂeinﬁ Prd
wi th onesorfemexe Cl ,-,al kyl, C-ralkyloxy,” G -sal kyl oxyCl-sal kyl " or

hydr oxy C1- sal Rgdthes oore patticulan autigioup et campiigdstigirodfclidiiig syatshhevMich a0d ddlocld® from

r epr esent edthé)ygraup ecoasjstitig lof blptdinyl Whigh abptionally isabstititbe fwith A6l of e StildBaSHts\Bech N
ar e cover edndsper@sntly seleiedHiom hialo, hyidoxy oygna Lt cailkglf trillomméByl, G -ei@lky, briv&aibbriyn
can be repr'é@@r@écﬂ'(ﬁ salkyBanhicdchrbenylh @minor meroaand di(C:-calkyl)ar@lino and C1-calkyloxycarbbngl;

H2) . . g pyrimidinyl w is optionally substituted with one or two subsfijuénty @k Jndepeadehtly) selected from
(c-2), halo, hydroxy cyano,(Q, kyl, Cy-salkyloxy, amino anc(@ ,and, gi(C1 rogikylyamjniey pyridazingl which
X| 1KN is optuonail substituted with € —salkyl or ha[pgpyrangyldyhlch is optionally substitut¢g \(uﬂ;-qu ore two
(c-6), cubstuert. aach m@fg{"myss ? &P heloe Y0y o piano reetlion. Crrotaliodarieain
are 0 or S mcmo kgndldlé)q;' ' 1|-%alk y{ p)(lﬂ)lyl Alalpl’kyq optlgflly ,gg}skt tpq)

- 4al kyl 5r 5 y oPlien u y 'ctf op’gpgpqu Pbs“

EP 0 389 0 g’é (:t .is_0] r% d | - aI qu glnélcqu rsa g wnth
grqup consi Honﬂorﬁx an ’d h e Yand eded I¥ on I \ ? ’
1, 3*di oxanyd,pRRbiLoRh | nﬁep%ha% SBH ry ﬁl_f m pRind, mono
optional boy smdlRRE L Heh qum é(lbstltuents
subst i t ut ecbai |hdbp@demlg%$lb'dt’dd frorh G3 - Qlk{ﬂ)’lq&% al c 9 andz@1- nazollnyl optionally
2, 3- di hydr clossntl With 1T, 28Ryl SbehziflidSeRH DRSO @1”}’ Tleyl; Y optignally substi-

t et rahydr oftutscwim Cheakg 58, mteﬁahf;&écrum nylﬁéw&r{aw subBtiiutedPitht defd t% SRR |
Het conpri Sedspénedntly Gselpetbd Groini Mefb, HyrboBTRyaMo] ClLsaky SRl MG dritdMnons SHaOP
consi st i #g (Gf-sgiyhantinongrid vilhiommeihs; 65,7 8Mshatydioqsinolaihyl toﬁﬁdaﬁilyV!uBéiitu%BGmtﬁruptt‘dﬂwo
subst i t uentsgbstitaerits eacll indenackientyl splested faak Ccl-¢ &lkyh Mydrédy OhaloN WARO A, C1 CoaRkiNbky; hidzolyl
-sal kyl , t ropfidnglly rsobstiufag with Ci -sallvh lokazbly) yoptionaliyisnlssttated) aithy €1, - 2y beradx@zolyl optionally
dig( & - sal k yeHby Hieﬁdctar%erﬂm benzpthiezolyiroptionalin chuleiit(nei -wita| GoydakpniTiio sabsyebup of Het
Gi -6al ky| oxgcale wilibo|representes hyithe symhej Hethhi ch i s optional |y substituted with
one or t%o su'BE‘P?’tPG@FH'% hetgeeyclindngeieras pithin this| sularavd afer ing) sirstros wireyaily Hetyis an
cyano, CI- oy s“@ﬂ“@%?‘k%%?}wd aé?’r”?%%"’lﬂr?ﬂ"%n’@' ARTPIRY |p(rr@in¥ls<mqoyllv seibeiitted with
pyri dazi nyI"p\@ Jyorg lﬁis‘lal"Y'uf’l@W Jiple rane frifluerprreshyl; ayTimiginy; optionally

pyr azi nyl of §"‘ ?nbssfﬂ' ammﬂmom'"%ﬂ@"?w dirzekylamine gnd
each indg p%orﬂ‘]ggy gyr s@&é?g}f 'ﬂtg? 6"“‘ W‘H‘Po %y‘é‘mm‘yﬁﬂb%ﬂl 4{'9|°1 ~g2kyl; and

Ol

- sal kyl oxy

vl icu ng am“rao an st| u ch' Car bon cllc
pynLoly V\’@}nﬁigs b I)ﬂ or Sik- |c i §l elng
which is ORboR4lF chitiersd %I’l Ltﬂlee %r ¥H( red' or h on a|n| ne or two

optional | y nfirdgnlatdmstor@ né"é it of- ‘This
subst i t ubedynbd RetCl- sal kyl ; qU| noI I nyl ost | onal su st ute rby the

two substit uenpisal G'&ﬁlbcyclftdﬁﬂﬂd%d&ﬂérbd’ b$ Giseﬁﬁer@* Bs.m&a.h qhe B&fﬂ{oﬁm of QB/eaBrQsent
Cl- 6al kyl , inéntie anydecepyesemed byahe fofdig RRfulgt (Ci - sal kyl ) am no and
trifluoronethyl; isoquinolinyl optionally substituted with up to two
substituents each i ndgpendently sel gcted from h@ o, hydroxy,gcyano, C
-sal kyl ,4Cl -sal kyl oi am no, m)no 20 and di (Ci{- sal kyl ) am np and

trifluoronethyl;,,qui al i nyl opt |1y substftONed with N—Lwo

- substituents ea%h dep ndent |y Ie <€d fir om|Cl i{,sal kylor fpydr oxy, hal o,
cyano and Cl -sal ky %ly qui nazol 1 opt i onal substi t ut th
C, -sal kyI benzi m dazol yl optionall subst itutedgni th Cl-sal kyl; indolyl

optional®y substi -
@1 @2) @-3) d4)

wherein
55 XisOorS;
R is hydrogen, Cy—salkyl or arylCy—galkyl;
R' is hydrogen, halo, Ci—galkyl or aryl;
G' is -CHz-CHz-, -CH=CH-, -N=N-, -C(=0)-CH.- or CHz-CHz-CHz wherein one or two hydrogen
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tuted with G -sal kyl; 5,6,7,8-tetrahydroquinolinyl optionally substituted
With Up to two substi*tuents each |y selected from halo,

hydr oxy, cyano, Cl-sal kyl, G -sal kegﬁ(é%ﬁﬁﬁ nono- and di- 25

(C, -sal kyl )am no and trifI uoronet hyl; 5,6, 7, 8- tetrahydr oqui noxal i nyl

opt i onal |¥°,,§Lgag{,h(§#grﬁgm bygpﬁ,&dtb HR}%& uents each independently

sel ected fremsCéH;-6R)-, rOQXOHz- -, WG or3 B¢ tvio hyarSden ki ekeh ihdbpétz ol V!
opt i onal |dbnﬁ}khé§,tuetréﬁl&6hw¢1 calidyl: sal Ky oxazol yl opti onalTy substituted with
C -sal kyl ; Irgsappiever shhides Rbversaadyl thie Béihﬁénl df UFE @fld W, Tclin bé repfedanted lby the following
benzot ki atamiulab optionally substituted with Cl-sal kyl. This subgroup of Het
radicals will be represented by the synbol Het2. 30 Furt her particul ar
het erocyclic ring systenms within this subgroup are ring systens wherein Het
is an optionally subxtituted six-nenberegsaromatic ring sug(h as, for

exanpl e, pyridinyl opticgially substitute WI#B up to two s bst#n,tsuents
select&d from KYN? cyano, hal | uor one X di nyl
optionally subgti up:to lmo hydroxy,
am no, nono an ' «yl)am no yI py Q lonal |y
substituted with cyap@, Thalo, CIl-4alKkyl oxyca‘F onyI and Cl-¢al k¥ ; and 35
pyri dazi nyl optionally substituted with halo. Another noreRfarti cuI ar
subgrolfp of Het co@ises optionally sstituted five- @7six-menbered
cyclic Ks anmi des containing one, two or three nitrogen atons, said
fiye or six-nmenberedgsheterocyclic ring beiyng optionally condensed W|th a
fivel or six-menberef c gpocyclic or het OC¥£}|IC ring cont@ining one or

two ni gy ogen at/e-nfsN > sul fur or om This_sybgrbup of Het will
' by the ® synmbol| Het. Typi mongecy.cl i c am des
g Het’ e nds of tHe _p#esgnt invention,

be represent edgh
can be represented by t He foIIovm ng for nul ae\

covered by R5

(~~~~~ 14N- N R14 N).. : ON O
| s, orl 50 @9 & 0 @a01)
(d-2) ., (d-3) . . (d4) .wherein 55 = X3 is Oor S; R4
I s hydrogen, G -saldxyl or aryl G -sal kylQ Rs is hydrogen ohalo, C1
-sal kyl or aryl; Ills - CH2- CH2- 0-\ R- or
- CH2- CH2-, one or two hyf@ ‘ BONE N atoms each

i ndepeffdent | y \gay P’epl aced’by CQ ; ‘
-CH2- N(R14) -~ or Y2 CHN CH2- CH2-, wher & € or two hydisfe Ni‘tom; each
i ndepen- dently may be repl aced by C -sghkyl. Typical bicyclic am des
covered by the d?‘{_ggltlon of R5 and R, Z?n be repr esent(ed )by the foll ow ng

5 forqul ae: ReX4 RL 10 @l C
; K Oh~~~ 15 (d-5) (d-6)
(A7) & ~whefdin X* and X5 each independently are O or S; .
0 2 each R |inépe y is hydrogen, Ci—salkyl or arylCi—galkyl; ~j ~1 ~~ R 20~~~~~~~~~~me
each R independently is hydrogen, halo, C-¢alkyl or C1—salkyloxy ; and
40 R'® s hydrogen, halo, C1-galkyl or aryl;

wherein the radicals (d-5), (d-6), (d-7) and (d-8) may be connected to respectively Alk or X by replacmg
either a hydrogen or a radical R'® and R" by a free bond;
G3 is -CH=CH-CH=CH-, -(CHz)s-, -S~(CHz)2-, -S~(CHz)s-, -S-CH=CH-, -CH=CH-0-, -NH-(CHz)-, -NH-
(CHz)3-, -NH-CH =CH-, -NH-N = CH-CH3-, -NH-CH = N- or -NH-N =CH-;

45 G* is -CH=CH-CH=CH-, -CH=CCI-CH=CH-, -CCl=CH-CH=CH-, -N=CH-CH=CH, -CH=N-CH=CH-,
-CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH- or -CH=N-CH=N-.

Further particular heterocyclic ring systems within this subgroup are selected from the group consisting
of 2,3-dihydro-2-oxo-1H-benzimidazolyl optionally substituted with Cy-galkyl; 2-oxo-1-imidazolidinyl option-
ally substituted with C1-4alkyl; 2,5-dioxo-1-imidazolidinyl optionally substituted with Ci-~4alkyl; 3,4-dihydro-

50 4-oxo-1,2,3-benzotriazin-3-yl; 1-oxo-2(1H-phthalazinyl; 2,3-dihydro-5-oxo-5H-thiazolo-[3,2-a]-pyrimidin-6-yl
optionally substituted with C; -+ alkyl; and 5-oxo-5H-thiazolo-[3,2-a}-pyrimidin-8-yl optionally substituted with
C1 ~salkyl.

Preferred compounds within the invention are those compounds of formula (1) wherein R' is hydrogen

or halo; and/or R2 is hydrogen or amino; and/or R® is hydrogen or C1-salkyl; and/or R* is hydrogen; and/or
55 L is a radical of formula (b-1) wherein R® is hydrogen, Cs—gcycloalkyl, Cs-scycloalkanone, aryl or Het;
or

L is a radical of formula (b-2) wherein X is O, S or NH and RE is hydrogen, Ci-salkyl, aryl or Het; or

L is a radical of formula (b-3) wherein Y is NH or a direct bond and Ré is hydrogen, Ci—salkyl, aryl or

6



N~~~ ~~~~NR~~~~~ 1 (d-11) (d. 1)
(d 13) 35 awherein X4 and X5 each i e(gs&gent%y are 0 or 8; each R16

i ndependently is hydrogen. G -salk . -sal kyl: each Rl

i ndependently is hydrogen, halo, C -sal kyI or G -salkyloxy ; and 40
R10 is hydreggmkyidxglop; C -sal kyl or aryl; wherein the radi cal S (d 5),

(d-6), (d-7) ang aldéicd)of BRvuldS-45 MERGOF ﬁ‘ilHto?a'aﬁe%pfo‘ﬁ& hﬁ(ﬁhyaﬁ%l %‘nde are
replaci ng einjdisgon,: Dyalty1 QB &I, 8 R'@ardali Somlbinbd mngbZn
- OH = CH OHapyrdtibinyl ol figdagivyi vadicdh- (A - k) - S (

OH O, - NH ( OMork preferrdd-eon(pdinids are, thos&lldreﬁieﬂ: céﬂﬂbounds NHerBin ?hedeﬂﬂgnts on Né":iQﬂd 4
N- or - NH- Npositiowbf-the pifieriine rfingy hevalthecisddniigatatonOH-, -OH = 001-OH = OH, -CCO =
OH OH = OH, -Rerticula@igreRirted: cdthpound©ieke—thdse @ldre—prébdred corbpdumdsGiiedsin-R' @-halo, RO afino,
OH OH = N-, Re[i¢ E1-@pkyhl R: i©Hydregen -a@HASs M- r@iital- ofNformulaLifat1 ) eff (aj2 whéreii ftrdr carbon atom
het er ocycl i edipdentdo the gxvaensatan isleptionallin subsiutedywithiope erteo Sehabiyt aiistfuetsn t he gr oup
consi sti g of 02"931’@”'%6 Pgtegechsamppungs Brerthaserimdeezustigrted spmibaundsl WhpromL A S¢ hales e b
with G - saP‘RW R® i85 Gyzelkyl, B ighyslogen ?’HlAH?P ragigal iobfamulg| (#-§)- substituted with

G s-al kyI 2 BRI oRPoNRISAY grlasip tthe(ﬂﬁ?ipl I?nsmsqf Eis-temino-wichlpro3-dinydro-

-al kyl ; rylgﬁh-dy- (1-040-6(9(_@plpthala2m@_ewy ?ggqpnpl%gy %egzogj:ancqb:xgyéﬁ? E( p_s-4;;n:no -5-
ide,
:)PPE)EZ: ?f/ I ﬁ 'ﬁ’%{“ln f - 3?%‘? ro-2:0 -1I-rpze z:mld:;% 1-yl -prlp%?] 3-m§tlgxts-94¥—
Ti r nzofu loro-N- hoxy-
?sg,XO T tprﬁ iy PR .dﬁg"gg‘mﬂ"f % § :,°’fz,
= - 4~

Ma (I)S 36[92- rirr§d| \(]ﬁ’er ) r X ’ -2 d 1] xr:égélé;crﬁ-( -
and/Or R3o | amiiy6Lbi616-8 3 iydrd -NI:§ -4-
i s a radi caberRéturbiebBblamics,d-T) c@Ml%ﬁé o-h -d etho Jnyi]-?-ben
OGs- scycl oal kanishdgboxamicy,| theCHharhEEeutlchiy éecépiabl% aE.adad;EBh sQIE aftdj’[h Y&Bﬁérﬁ' n

Xis 0, $ oformidhéred oRforh theldibilp SR from cisd ditlo-6-chlodlN- @fethlilﬁ%i-met plbé'ldﬁ\yl)-34-
radi cal of tibyd@Hai-bddzdpyraimedrboxamide,i S NA Qdis-Santind:-@éford 8N dinyaroN-f3smettoxy-1-[2-(1-
hydr ogen,zs Cmehﬁétkqxi/)athmdnpeﬁdmyb]f?ﬂlﬂ-behibﬁyran(@d:arﬁbmmm& Q¥is-6{aMinb-B-chioro B4ty drb-N-[3-
| - aky; 2- x- i mtieiyHH§-{1envethylethoxybEropPil-2 BiferidByll-B11-bihzopgah-B-yarBogrid I thd- pha&imaceutically
radi cal of #asentablecacidiaddifionysalty ani the \Starevchidhically isondiic fecs thatent] oafichn Wb Gronp deldetal
eagh, i ndepefiefe gig-H-pmine-6-chigraB dgitydro-Wil3-methdxy-1-[(straterdipi2;furany i thylletptbolinyl @B tibeme d
wi th the ni tPygedronkopmidy s aicis-SRminoFraliloRiN11id3-othyk2:a-dihvdsprraxb-il dbengimidazol-1-yl)-
pi peri di ﬁgll PrERYY; 3d%ﬁth°x36+Plpeﬂd'nW%d'wd@f@rtree@dwwww-m dhe [nbasmacevticfliy r aceabt-

0 L L o
i peridine ri @ S
grg t hose rrﬁ'?tg;g‘ffa@ E'Fef"é*ﬁ"ateﬁ ﬁfﬁ drein RAis halo, R2 is anino, R3 is

G -4alkyl, R4 is hydrogen and Ais a radical of fornula (a-1) of (a-2)
wherein the carbon atom adj acent to tphgsoxygen atO@l s optionally
subgtituted with one or two G -4al subsgi tuenys. 10 Q her
particul ar preferred conpounds rred conpounds wherein
R is halo, R is amno, R3is ogen and Ais a
radical of formula (a-5). Most pr rreR*conpqgemmog are selected fromthe
group consi sting of cis-4-anm no-5-chloro-2, 3 hydro- N[ 3-nmet hoxy-1
-[2-(1-o0x0-2(1 A
H) pht hal azi nyl ) et hyl ] - 4- pi peri di nyl ] - 7- benzof ur ancar boxani de,

Ci s-4-am no-5- chl oro-2, 3-di hydro- N-[ 3- met hoxy-1

-[(tet raHﬁyd‘f"lbh%eﬂﬁﬁrb&rﬁsnfésmmlﬂ}aﬁmml@er| di nyl ] - 7- benzof ur ancar boxam de, 15
ci s- 4- ani no- STE%PQE'FPGU'NSL!UO-'T@ (Bcantheynrepared by Nryiwlamngzamndlnel-bfb@mmaﬂﬂ)dmm 1
-yl ) - pr opy| i[termegiate |etiggnule (i)

50 L—W . H—D N-alkylation N

reaction

(I (I

55

W as described in the reaction of (lll) with () and in the following reaction schemes is an appropriate
leaving group such as, for example, halo, preferably, chloro, bromo or iodo, or a sulfonyloxy group, e.g.
methanesulfonyloxy, 4-methylbenzenesulfonyloxy and the like leaving groups.
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pi peridinyl] -2, 3-di hydro-7-benzof urancar boxam de,

C|s4amn05chloro N-[1-(2-cycl |) - 3- met hoxy-

4-pi peridinyl]-2,3-di hydro-7- benzgpm%?éaxam de,

Ci s-4-am no- 5- chI oro-N-(1 -ethyl-3-nmet hoxy- 4-

pi peri di nyl jrnen-diglitioy Haliod op@f‘&fhf (i RBAVRERIF dipa reacﬂon-mert solvent such as,
ci s-4-am Bpe)émﬁlghﬁ&é?'éﬂ'ir aie hidfocarbsh, BY0baRzeh efm&rg itisthylbenz ne. chlorobe
5H- t hi Az Okefd, narom]oBbHbhd Trdi e oY r) AN, dg %reinawwﬁcﬁl m&% laHd ke, 2 h%rogﬂ hydr
0- 7- benz ohdtsdiy@dtaass Aély. Ciichlofmdthéne, #idhloromethane and the like, an ester, e.g. ethyl acetate, y-
am no- 5- clutyslatode andlihd yik; @-kblofe3 o.gE2-prOpsyionb, 4-méth{l-R-pentanone and the liks, an ether, e.g.
- met hy| et héstiglaps, dpiéxybisbtiang) estriakijidroturan-and tHadiika, aff pulah RpratichDKE X2 N,N-dimethyifor-
Ci s- 4- am manide, cCN.Naiinwstiy|aGstainidey cireetiiyis(ifbxide t esanysthlylphosphor triamide, 1,3-dimetyl-3,4,5,6-
- met hyl - 4teimhpdse-R@pytiridivioniee r 3-dinsthyl-2imidazdidincnei di.4,3,3t tatempthplor® C eitndbeitzand, y1-
accept abl wettyd-2wyroiidinone andl thedlike.or a mikiurea suchsoleantsheni cal |y i soneric forns
t her eof® or The asditiernef apy pmgpng@p:@g sucH ag,foy ¢xample, an alkali or an earth alkaline metal carbonate,
ci s- 5- ani fygrogenc earkonge. Nearboxyiaten \amids. piden, Bydyaxige sy slkexidg; agi jodigmacarbonate, sodium
di hydr o- Mdlfggm% Q?Fa%'“ﬁ'aﬁa@%’rf’%’m oxlde sodium acetate, sodium amide, sodium hydrox-

ci s-5- ani Hﬁ s fqr e erIE( n amlge-)eg N,N-dimethyl-4-
met hyl et [ %_I"y thyl)= -g 2@’>épctane, 4-
Cis-B- asm ir §' |c up the acud h is I| erated durmg the course of the
et hoxy- . c§1 m ltlon o aIt éef?rgtr ll;a&lﬂ_:;(gh m%? rg«w :vgv'-:a ar bo
xagide. L5Rad ?Jn%%{% Jaf'abf haaPeasl 6\1. .%5:
i o 5 g e a%?@}@u% |p£m° ﬁiﬁ%ﬂg’” é,y y?n o X&iff' s
A ai a1 | plying n o]
yl']-4-pi p&falysts fétto Iﬁbns?cgﬂﬂrfsagt‘ 1 gCtﬁJ \& ffv an appropriate base and optlonally

cis-8-am dhﬂer7anGJinCHtrﬁoth&J-as bekinddneRdinabidve, 2in SeChirdiéito ot & -saEBI® bhize BERFr agipsf Ol - 1
-yl)- 30 such as, for example, a trialkylphenylmethylammonium, tetraalkylammonium, tetraalkylphosphonium,
propyl ] - JetraaiylphosphoAiufi fidd, diytrgtide; Dydogdh Neumkite add 4heD i zcathiyors] Borewha! Slevsdl de,
t he phar nevepamtiresxhdy\be appraibte tceddhahcarthb ehteodd thetréadtionsal t s and t he

st er eocheni ahis ynd thofoliowing prapanations, Wer reation greducts ehay bé Bolstdpdrh fhy rédodon mixture

st r uct ur andribscessam futhéreudfied Recolding owtipdviogies gambralfydmonr ia thelajt seahchs,dbr egamigieni N
s{ay ti ng exiacken digtifatiom ¢rysiptizstioneldiuetiossand bheerestdgrapbyhe radi cal 35 OR3

Rl -NO N- CThe compounds of formula () can also be prepared by the amidation reaction of an amine g§ formula z
n0 45 W11 hereafter be represented by the symbol D. The conpounds of
formula (1) can be prepared by N-al kyl 3|ng a piperidine of fornmula (I1)
with an internediate of forrmula (I11). L-W +
H D N-al kyl ai on reacgdon/(| (1) 55 Was
descrifed in the reaction of ( i tTNHRY) arf@in the fol | owing reaction
schenmes is an appropriate | eaving up such as, for exanple, halo,
prgferably, chloro, brono or iodo, or a sulfonyloxy group, e.g.

met hanesq&,ﬁ,qu,&,%%acﬂ-omh,{%l benzenesul fonyl oxy and the |ike | eaving groups.
7 EP 0 389 037 Bi The N-al kylation reaction of (Il) with (Ill) is
convenikently conducted in a reaction-inert solvent such as, for exanple,
wat er, an aronatic hydrocarbon, e.g. benzlﬂ nmet hyl benzene,

di met hyl benzene, chl oroben- zene, gnet hoy enzene and the |i ke, an al kanol,
e.g. nethanol, ethanol, 1-but Ig i e ,'{f," a hal oge- nated

hydr ocar bon, e.g. di chI or onet M o met(Nhne and the |ike, an ester,
e.g. e®hyl acetate, 'y- 5 butyrol actAmedand t he i ke, a ketone, e.g.

2- propanone, 4-nmethyl - 2-pent anone d the like, an ether, e.g. 1, 4-dioxane,
1, 1' - oxybi set hane, tetrahydrofuran a he I'i ke, a polar aprotic solvent,
e.g. NN-di net hyI for- mam' de N N-di rret hyI acet am de, di net hyl sul f oxi de,

hexanet hyI rtr J 3,4,5, 6- tetrahydro- 2&91

H) pyr”'l Eﬁlg na siel'lv W"&f"ﬁ Hremlx@ aphydride or an ester, preferably

P"ga ﬂ% T PTI oms mombesi vre
' e, or aﬂ khdwh &?50‘3&9 S, ﬁ)\"% % K}? ing the carboxyllc acnd of formula (V) with thionyl chloride,

phosphorous trichloride, phosphoryl chloride and the like, or by reacting the carboxylic acid of formula V)

65 with an acyl halide, e.g. acetyl chloride, ethyl carbonochloridate and the like. Or the intermediates (IV) and
(V) may be coupled in the presence of a suitable reagent capable of forming amides, e.g. dicyclohexylcar-
bodiimide, 2-chloro-1-methylpyridinium iodide and the like.



to The addition of an appropriate base such as, for exanple, an alkali
or an earth alkaline netal carbonate en car bonate car boxyl at e,

am de, oxide, hydroxide or al koxi deEP % o’d! um carbonate, sodi um hydr ogen
carbonate, potassium carbonate, calcium oxide, SOdI um acetate, sodium

ami de, SOd' ULy hibion feSktions i) cb¥bridnh ﬂ‘éd ﬁ‘ng el Gacihts Wb Qi Hbdenddse
such as, q}]ert%ﬁgn? dch a@rl‘or%ga I?I ?I% g dlclmyr&h haé! Hichioromethane and
N, N-di et hylgd h@nﬁﬁnal%ﬁwatu ¥lg€ ben ‘n@rdﬂﬁ’wmenﬁn ether, e.g. 1,1-oxybisethane

1, 4- di azabi sushjdeotirah Zand) aﬁtme ordn &0t BYREDISBEN, | B9, AULaiamykomkdiddTBNNDE
utilizedst Quirdtitacstimitd hdand ke e e&umoﬁ ofd amamﬁ (5 Fdy be&bpiopiate; UaRIBuIA Ta toriky
reaction. |amifeQdiieh bs) N, NaisHYctiaigmias] dhé warsr, to afcohdP @i the adial vihich ¥ Fiderated uiingathe
al kal i net adourse i #€ reatiion anag e \eME@bdR6m th@. reaction mixture according to methodologies generally
1, 4,7, 10, 13ndvin inaenak ach @b,clochH-adple,caxeotrapichl disiation kempleajiorbar sap fondation.aih some
Stirring ariostapcasdiwhaytbe athventagee 1o envhibe mhalipremixivesy Fuethdrdimeay b lepediert to métedt breino
reacti onto A dydréxgrgedups/during thanggurdseof Seveastiande exeisi undesireshsidecrbaciens dSuithid rgtbcling on
under an i raqups gemassqieadily rerepvablengroups gcheagalmps akyicarkanyle A+ aliyioxyergomyl, gryimethyl,
ni trogen 20°triPutypand dherllg protestive oraupsd N-al kyl ation may be carried out by
applying art- RIRCRRmPRUBRRIYT faraiia () n g ﬁﬁ?‘é’e't/ P8 Ropased Ry fheyleductive H’ﬂ'@[éﬁ"?“d?@“‘°"8?&?’d
condi ti ons 9(96’ jefekatong griajdehygde phifermula 47 Q, (Yssaid iy 3 @, belng a,cmpaysd |°5{°'é'“'l?d§'é‘”5?ﬁ?i"
opt i onal 1% ina} hyg 0139!‘1"“ Bt?ér‘é'k%{'?d'ﬂeﬂ' iCresgvaipalkane iy Rialy arp ferlaged by =
presence of" a§l§’f"ﬂ ansf er catalyst such as, for exanple, a
trial kyl phenyl nmet hyl ammoni um tetraal kyl anmoni um t et r aal kyl phosphoni um

t etraaryl phosphoni um hal i de, hydroxi de, h and the |like
catal ystg. Somewhat eljeypted 25 tenpeLgt HAiase éﬂqﬁ?ﬁdﬁ rigie to enhance
the rate of the reaction. In this and the golshgwi ng preparations, the
reaction products may I sol ated fr the reaction mxture and, if
necessary, further puritih ed accordi n@ nmet hodol ogi es generally known in the
art such as, for exanple, extraction, distillation, crystallization,
trituratison assd @dmnaumawcw@ﬁ@hyeactmem@omwmq tsef cebrida o By (ekhcirgdd mhﬁe)ofbme
prepared byredctaets ana sltibleoreactineingri soNentifin panticalsd, he readtioh mixiis Maydid sl dnddAi\iebibtiR4
(1'V) 35 wi tilnoteraa sribancy lteGeaatidndate fSuitable RulVents &b, Or éxainflR, witer; ©p-¢alkanals, fegn mbthaoi|
deri;vati ve eifaas.cdpropasel ahd e lie; esleisdeg. ahyiagetaietybutyadiactone andxibel liken kihers,i ap 13
an ester, pliaxéner atidhydrefiram Jt1]-bissthaess 2wmethogathanof and dhei lise1 hlogbaatéd Rydicoasbanse.gbe
gener at e i dichiofomgthangy trichlordmethane cand [fhe jliksx) |dipplexd apfefi¢ Jolypnth eg:9 NilNdimethuiioyesmides
reacting i tdimgthyh sulipide-andl e Hile: c?'B?“M'ﬁlaﬁ'df' Ie‘ﬂ?( acefiq 3¢idk PrapeAPic erid anddhd lkesor mmpiuse
prepared fdf FW?IQ“‘&’(T""R?‘E’BV\N %@H'ﬂﬁ"\?s!",.'a' witio 'bﬂ(%ﬁ?ﬁ‘f "l??“srt@éﬁ‘ﬁ’ﬁﬁtm fecarried

car boxyl i ¢ %tsther fydign foppigiacid of - ammonium
tri ohl or e avee"tanaf Hte "P'P( T oy Aot em pjonaly at an
carb oxyI Sc % um-on-c a c ar g P en nh¥o X st for eﬁample
Chld\q.ﬁ i de, atlgn (;f nEl éﬁldearf nts a é 1{. 8@9 déggntta%{v;
form(xz:] g?nytogén ﬁ‘sté?l ec al - 0| n mﬁdu?éjh oShe g%gi e- gth ike
2-chl or ogl :SF%& n lIéDW? ol nlnﬂ 'ﬂhkm:jé Peu ﬁma:faf" th Qr%t d ﬂg';a':' ol st to " readlgn mﬁj reBsthS%sJ d

am dati on r easHel camMBouRESof GEARME I Hfeln)L D' r&RaI df R b- zbundavtsl.g fidtiash 5nbmanve|y be
reactants iprepared dcbiing & dne athd falbwing BRylatios BrbosBiites. such as, for exanple, a
hal ogenat ed hydrocarbon, e.g. dichloronethane, trichl oromet hane and t he
| i ke, an aromatic hydrocarbon, e.g. nethyl benzene and the |ike, an ether,
e.g. 1, 1% oxybi set hgaewlt et r ahydr of HXasAlieRD w\ke or a dipolar aprotic

solvent, e.g. NN-di rr&tﬂ;]yl f or mam de, Nl-&'i-a)
Het—-X—Alk-D

Ha-X—H  +  We—Alk—D ¢620)

(VI @

§0

In (Vi) and (IX) W' and W? are appropriate leaving groups such as, for example, a halo, e.g. chloro or

s5 bromo, a Ci-salkyloxy or a C;—salkylthio, e.g. methoxy or methylthio in case of W', or a sulfonyloxygroup
or pyridinium group in case of W2,

The alkylation reactions of (VIl) with (I-b-2-a) and (VIIl) with (X) can be carried out according to art-

known procedures, e.g. by stirring the reactants without a solvent or in an inert organic solvent such as, for

9



6 dinethylacetam de and the |like. The addition of a suitable base may be

appropriate, in particular a terti g\r@;?@[ﬁa??such as, N, N-di et hyl et hanam ne.
The water, the al cohol or the aci & | i berated during the course of
the reaction may be renoved fromthe reaction m xture according to

met hodol O%ﬁaﬁle%“é?i:ﬁ’égl: Yy drEL2i0n, ey, b&MCenB! hetfiehizeRis dinfetylbbnsaEP hrid thé i 0 loer cal
di stillat g &QMRatRhEI stfdRoIOf-bftaHok andGhdThke! &£ Ketonb, e.& @Proparbh, RéiyI-2-beriERdneb €
advant agegﬁhsthg Qiked: QR etrol) Qg 9 a%GiokdMd, 11" BkydlsEthan,Ueidhfdrofirhn BRYthé dikes MAF @ptbtict O
protect agiwaf, bg. ON-dmethyforyiantide) WNGdiflbthyidtatarhias; difetiyRatfodide, hitrBbenasne,  Hoshyl-2
avoi d uNdpgriolidithn® ridehd IR8.6 4 MRTre obtwoloR Mo® op 5ueh @siiehts.gThg dditips otanrapprosieterbesadi | y
renmovabl e sghQispfor Sxeipledan alkdli 6rahrk ydrih adikaline yrhetal Garbdwelek Widvogen aabarate] hydroxide,

ar yl nmet hy kikoxides hyidade; albidé Yok oxide) etgh eodiunk earnaté, esotliun chydrogan parboiidtee polesspoucarts of
f or mul a ( bynateasodiaint hydnadde, seiun rhethgside sadigal hyslyide, lsediume aroida. icaleiuriicarbdogte adalcym
reacti on bfdraxide.apisiumpnide el theelike rearoorganicdasey elish e$, fdr oxamploaa tertiaty amine\g.y. NN d
L' = 0 rbediet)ylethanamipe Mt -nsthylethyivgrbrapanarpinestfeathyl-morphwlinet 0d thee fiken mey ko atilzebio
atons i n phieurChe acihwhichrisliberpted dwingthe geussel chtip esplioRi yI i ety are repl aced by
=0, with a phpeomgeunds of forpiandf) yheim L js) # radicaly gt formpula [-4) R34 cemeayndspbeing

L' =0 reptpsented by (I-hy4))can also be prepared Dy reacting a piperidine of fornrjlix)()q, with-gn fmm? i )
(11) 25 formug@B eductive N-al kyl ati on reaction may conveniently be
carried®out by reducing a mixture of the reactants in a suitable
reaction-iner tRus\oI vent. In papticular, the reaction ffpxturg nmay be stirred
and/ or heated in er to h#n eJeaction rate. itabl e solvents are,
f or~éxanpl e, ﬁpe‘g;thl {3 s\glr]?gﬁy_s};‘ e0y. nethanol, et hga#b‘l‘?‘?t'pﬁ'éib'gnol and
the like;, esters, e.g. ethylacetate, y-butyrol actone'¥nhd the |ike; ethers,
e.g. 1,4- dioxangp tetrahydrof Wpn, 1,1 - oxybi set hane, 2- ng@ibpxyet hanol and
the |ike; hal ogenated hydrocarbons, e.g. 30 dichl oronet hane,

trichl oronmet hane and the |ike; dipolar aprotic solvents, e.g.

NN- di et hyd dap raid Be havditigasally mesniigh axded@ibedwbrdinbefolei ke; car boxyl i c aci ds,
‘e.g.. aGeti C Theictmpdandid foiindla, @Cwithreinnd istdwaditdl kformula (Br4)nand tYlis dNREf saisiLompounds

sol vent s. béilerepresemedry {I-biéral \oen alsacheqrapeared by mhdiing art amide gb farowal Odlewth aneeing ot hat
t he react tfabmula izarri ed out either with sodi um cyanoborohydri de, sodi um
bqraohydride, formc acid or a salt thereof, e.g. amonium formate and the

| i Ké reduci ng _agents, or alternatively under hydrogen at rr%pher e,
optiona®ly aR'%n 3% i ncreased t enper at ure and/ or pr8§ renin ;he presence
of an appropri alN—€xwl yst HeNRYAKTB, examprer pal I;Nmﬁfnﬂkchél#cgal ,

pl ati num on- ghfrcoal and the like. In order to preveit” the undesired
further hy- dro tion of cert@ain functional groups in theb#aactants and
the reaction products, it may advant ageous to add an appropriate

cat al ysP- poi son to the reaction mxture, t hi ophene, qui noli ne-sul phur

e.g.,
and( the |ike ln s Wﬁ’%ﬁ 2] it By &e B3 erﬁlg‘é&ﬁiﬁ Y5 sultdbiedekiGHinert
al ka | . rrEtS ents, %ES’I igiile QQ& pie, %(fﬂ ﬁ‘}acaﬁglgfyiﬁaneﬂéﬁg ) Ib éigﬁ k@t‘l?d:rmg.eacetone a
pot assi umplLitdd £tédj%ydr9é¥b&$,sb.b'.mdéﬂ€r&ﬁétﬁané&” ichiStomdthahe 8Pl etner, dld1e1,PRRFHRYASHS, Of
for mul 8, ( ketrahydRFuRnand-thb fikefla &l lafrdfic saiverlt, B/gTNINAdihdinytakotaildb, NN-difeth¥itbrm@mide or

al t er nat i \aerhipturb ®f Blich RAVEAE. AS GSPropHAE base sBdheasGor éxabpls, @h |akui mépaladatopall, s&fum
procedur ehydrid® or an organic base stieh adMor example, N;N-diethylethankhiiné\l ok -N=(1{mékHNethyf)-2-pro-
(- b-2-a) Igeiamike Ahdy- bd lotiizedXtoHpick up the acid which is\iberadedt -diixing the course of the reaction.
(1-b2-b) SOmewhat elevated temperatures may enhance the rate of the reactiod/ | - ( VI ED)

(I I'n (41 1) Bacoppodhds\if famala WPwherain b jspa mpicdl at fermulalbidhendgf s INRE, ssidcdemasunds or
exanpl e, &eihgtepresenpted by fhula (hb-81a), BBY alby kenmwepared OF redefing plcarkgxylisracid of formula (XIV)
Cl- sal ky| toh# tunctienaderipativerejinan gmingrek forgwuiiXlh. i n case of W, or a

sul f onyl oxygroup or pyridiniumgroup in case of W2. The al kyl ati on
reactioqr‘;s of (MI) wigh (1-b-2-a) and (Vil) with (1 Xp can be carried out
accordifig to art- kno procedures, e.g. by stirriggftheereactants w thout
a solvent or in an R®n@rOHor gani c B veT SUCH as, R?BF—S& ~alk=s

(1-b-3-3)
xv)

The reaction of (XIV) with (Xlll) may generally be conducted following the same procedures as previously
described for the amidation reaction of (V) with (IV).
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EP 0 389 037 Bl exanple, an aromatic hydrocarbon, e.g. benzene,

net hyl'benzene, di net hyl benzene, a lower al kanol, e.g.
met hanol , et hanol. 1-butanol and t%&%bﬁgaket one, e.g. 2-propanone,
4- et hyl - 2- pent anone and the |like, an ether, e.g. 1, 4-dioxane,

1, 1' - oXybi Set fanBmpdufs ARAHER L WrRRIANG NCOG, LoHES saicPcoRBbits BHiGQbisotal MEMS)
e.g. NN-di nggf Bid be rpI%BEdejﬁy akyiding! la"FidehatheAGrarbramiiaci, wifii déRyloRiieS OV Xd FéBction-inert
nitr Obenze%ﬁlveni-'siil’.ﬁ 43y tor dzample, BY broMbtic HyBefboRNélg. tHaRzehd, Rt Iberzerd aridUhe lief art WO
or nmore of afidkol) eZOMYHEHOS ethdid 2-pRPanbl 8 1l liké\ra BfORS, @I 2-profanbr@SaRd Hiddike, @B pthérOr
exanpl e, sars.glelsaydirofivan aritl thealikb,lor & Inksturd o1 @udibledntscar bonat e, hydr ogen
carbonat e, hydroxi de, al koxi de, hydride, am de or oxide, e.g. sodium
carbonate, sodium carbonate, potassium car- bonate SOdI um

hydr oxi de, sodi um¥ Erequ’f&%ge sodi um hy#irPde, $oardm ani Ne—CHarcH

carbonate, calciumh OXI de, cal cium OXI de and the like or an orgam o

base, suth as, for € atertiary®@nine, e.g. NN 10 @<

di et hyl et hanam ne, N-(1- rret hyl et hyI ) - 2- pr opanam ne, 4-ethyl -norpholine and
the like, may_he utilized to |c t he aC|d whi ch | Ilber ted dur
course of theTloeREpPRHTE °ff‘?ﬁ'§“'% °‘Eﬂ"" ?ﬁag 'g ° "sp"?fe “éag Lal
of formula f’(’l?"g{qg’%’ﬁfr sf? : hy E’& g e aec:: ding f so be
F;(Ie;) ar ig .byﬁlkylatlon procgdure né‘ tlggf form er WI rggmp lkﬁ&lng%&? i es% HHE

g osance of sodium hydnde
+ &C' Y-A Fk mpounds of formula (I) bearing a protective dioxolan nn&" r&beéA‘ldgacQal%h to yield the

COo espondm oX0 ounds. Said deacetalization may be conducted following procedir ely kho w )
RlO and 51]1 CE gﬁn{ﬁﬁaﬁv rB4Ein ratbRsls M@h 84O EJuBsLS meditm. The

conpounds o ﬁmzd? o IOMAGE Q) &niaminé a%yé’na@bﬁét?thenpf:anfﬂar fod(ifto thd coafedponding
NR9, said Céﬁ{mg Y g Sl G deSifRE,BRatNG B skiting bydio Gonthbunde @a IBAIGGenRntAIKiBPMBEdRIN DY
reacti ng ann &8ipebeends off 4a fapptbpiiate ¥hthiyst ¥ich Bs, 00 exafipRCpl@ihurh-od-thiceal,(Réhdyl njckel @nd the

Rl O O like catalysts and optionally in the presence of a base such as, for elimplek 3inNinGhe\b.g. N.N-
H- NRO- Al k- [iethylethanamine and the like, or a hydroxide, e.g, sodiuniNhyGroxiiendAhedike) Sitable solvents are, s, for
RIIl, On example, alkanols, e.g. me(h}!rio) ethanol and the like; ethers, e.g. tetrahydrofuran and the I|I(e|0rg4m>ggre 35

The reactl orhsuchisofers) with () and (XI1) with (XIIl) are convenient|y

nduct ed i n Fheswempeuntisof farmule (omayi airobe canypried te the suiieppopding N-pridedarms fnliewingart-
hy f ocar borknown procederpy fon eonvertingng frivelen aitegen o i Nospride-fogm. Said--exidatien reac"on may
hal ogenatediengrally deaganisn outby, reagling ileoviasting: Malerial of fprmula) (B thnap r?a?fep"a rP’Q?P' QE
e.g. 1,1" -eszgchsoefon%é\mwateémﬁgchﬁwﬁ?sa%mavﬁa Phé"af“P'ﬁ "vd g ';h
sol vent, e. B0 Re"th kY Aotel

ig
such sol venl %‘ap % ?@ég" 2y, e 'ﬁe i 8?' ﬁ%fe %er enecar rox-

car bonat e, be ﬁ" roxo efizenecarb the
NN- dl et hgﬁ eroxoak nonc f O xgiple t :E%'_g I|r b- na ng?%ggna betylul%yd 0 erox-
Qi ck up onvmé daﬁle& SJQW?@ Ied%rvbrﬁgu&nr%@ 15 thrdie, Wbted, B fowbeAMahd) %
SOWEWhat e F@ﬁ a‘?ﬂp 5 hél! eBandIBMd §B N I?d"gglyérgﬂaarbﬁ@tepg Qénzéngemétﬁ‘ﬁ’& 20Rd) dmﬂaﬁwl—
The conpoungg,ead addah Holohe, \Wlaes. ﬁ’b&n&ne' §blﬁan6&qin§€ﬂe i, a Qéd%”hutéﬂ r(ya'oé’a}boﬁrb(b Y

is NR9, gaidk hﬁm%d%.ch&bmahanem.@wmcb Bixtlr6d BRI (bivdits 3 mAdrder B nih&Omb e
prepar ed bYreioﬁét%tbﬂgn@ voappropfidie itCheatthelre@ttiod mikioisl a ( XI V) or a functi onal
derivative w émedt thetinidenediates andatriing(métdribl} in thé foregoing preparations are known compdunds
0l RS- C- OH while bthers are ndvé{n¥hey may be prepared according tRBrt-ErdwiRInetiiokoldies lof plsBarny said
known or similarly known compounds. Some procedures for preparing such intermediates will be described
45 hereinafter in more detail.
The intermediates of formula (ll) may be derived from an appropriately substituted piperidine of formula
{XVI) by reacting the latter with a reagent of formula (V) or a functional derivative thereof, following the
amidation procedures described for the preparation of (l) starting from (IV) and (V), and subsequently
removing of the protective group P! in the thus obtained intermediate (XVII) following art-known procedures,
s0 e.g. by hydrolysis in an acidic or an alkaline medium or by catalytic hydrogenation, depending upon the
nature of P1.
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55 The reaction of (XIV) with (X I) may generally be conducted foll ow ng
the sane procedures as previously %&?hor the am dation reaction of
(V) with (1V). 10 EP O 389 037 e ounds of forrmula (1) wherein L
is NG CH2-CH2-, said conpounds being represented by (I-c), can also be
prepared by al kylating a piperidine of formula (11) with acrylonitrile (XV)
in a reaction-inert sl vent such as, g, exanpl e, an aromati ¢ hydrocarbon,
e.g. benzene, nethyibenzene and the || ap al kang®, e.g. nethagnol,
~ethanol, 2-propanol\ and thgwhi ke t one, ue pamwla the liKke,
an ethes, 5 Pe r%trrNand §+C R xroreotsudéh

sol vents. NC- NC- CH2- CH2- D 10

o) : (a) 0 (-) The conpounds
of forrmula (I) &Y so be converted int ch\otgér foll owi ng art-known
procedures of functional group transfor mati on. Sone exanples of such
procedufes will be cited hereinafter. Conpounds of formula (|

cont ai ni ng d"H regstion of, @D Wi Mhgndyie @é‘l’" RYING, 1o8Ef10R SEoMaP 1 '9R5°sa'Pt§ 2kHiRhie 0-

al kyl at i oﬁ' é‘§'°h & ad"b "?th'er ‘i’yn?fdPﬂ@a\'%r%Yd'Wstsh Proforr 'B e gtoups

al kyl at i n &é P\efbedaf 'P ﬁgt" %!Hmfhﬂfa"%ﬂ?a f"t?rﬂ' H!gf’&t' Eﬂ?ﬁ'ﬁﬂ‘ﬁhds
of for mjl nerme ﬁfl ﬁc ﬁ |ve% rodriaten acet é}%rmu
yield t e JR(% é)r wﬂﬂ ﬁrta ré & Iowm tttv alklia on prooe ures
conduct ed g nd II Elj mo i ’thda t%s
exanpl e, tﬂat$ hdw pm@éo%resa i ee hétbintibikdl © A 353

The corrpou ormJ cont alning a cyano su stl tuent can be

conver tgd |nto the correspondl ng am nes by stirring and, if desired,

heating the starting cyano conpounds in a hydr qgen cont ai ning mediumin the
presence of an approp te catal yst such as, 9®r exanple,

pl ati num on-charc A\ Raney nNalkghtioand th ke cat aF‘ff‘é’t"§°%d optionally in
t he presence ofH®N bas P as—fer=exanpl e, -a,rril

di et hylzet hanam ne t | i kd-WoKIIx hydr\gxide sodi um hydr oxi de and
the like. Suitable solvents are, for exanple, alf kanol s, e.g. nethanol,

et hanol and the | phaty ethers, e.g. tetrahydxpfuran and the like or a
mxyure of such solvents. The conpounds of fornula (I) may al so be
converted to the correspondl ng N-oxide forns follow ng art- known
procedifes f® Be’E@h\V@rFt'ﬁeﬂ og () (V) asgh (XM psad 8 starting pterialg. eap; tHeP'qF’G’P?‘nm“‘BﬂRgd

N- oxi dat i gﬁtt g 30 Sﬁﬁde '&Pths‘@be'a?rF f‘é??a"ﬁ g %@%@ﬁ?ﬁ aﬁ‘@ in; g Eur.

starting °ds tﬁor anlc or inqrganic
per oxi de. L%L (€ ' glos %&, A '%'123% I HE??" ?rmrﬁé Ul ;:é’aggﬁ '8 ‘ofen
per oxi o8 g(atn %ﬁu d

or ga Cep" !@5&@ S e wh | bl s "da ﬁi gﬁﬁ 'M' A ﬂﬁ'Ef
benZenecaiid QerXr:Ltﬂgrﬁrﬁv%ﬁmé g Tt oo o Fogne "ke

&Wé(%é %!%m G?J GHid S<pbiopd
€. g. 3- Chiealindifdup 3AGa 18 %rﬁ@‘@l-?al ok n&6 Ehdlthtd ke, peroxoal kanonc
aci ds, 4.9. peroxoacetic acid and the i ke, al Kyl hydroperOX| des, e.g.

t. butyI hydr operox- ide and the |ike. e-i Sai d N-oxidation may be
carried out in a suitable Rl vent such as, for example, watRt, a |ower

-al kanol , e.g. nethanol /~sfhanol, propanol, butanol Qnd = Ilke; a
hydr ocar bon, e.g. @ ARzhy | benzere—di net oe:@; agal the |ike;, a
ketone,%e.g. 2-propanoRe,42-butanone and the like, a ha ogenat ed
hydrocarbon, e.g. 40 @ff chl §yronet hane, trichloronethang”and\the |ike or

m xtures of such solvents. /In order to enhance the reactioryrate, it may be
appropriate to heat the Adaction mixture. Some of the tef medi ates and
‘starti ng materials in foregoi ng preparations are known conpounds whil e
ot hers ®re novel . They y be prepared according to ar t ®hown net hodol ogi es
of preparing said

Said reaction can conveniently be carried out in a reaction-inert solvent such as for example, an aliphatic
hydrocarbon, e.g. pentane, hexane, cyclohexane and the like, an aromatic solvent, e.g. benzene, chloroben-
55 zene and the like, an ether, e.g. tetrahydrofuran, 1,4-dioxane and the like or a mixture of such solvents and
optionally in the presence of an amine, e.g. ethanamine, N,N-diethylethanamine, N,N,N',N'-
tetramethylethylendiamine and the like. T T
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known or simlarly known conpounds. Some procedures for preparing such
I nternmedi ates will be described 45 @pﬁ‘rg%g%féfr in nore detail. The
intermedi ates of formula (11) may b d”Trom an appropriately
substituted piperidine of formula (XVI) by reacting the latter with a

reagent of f OfigUhermodate?sr 16imbidHBH WRBIEh WASE b Yeakivy RalittSgreip! said W béy BStedohiBd
ami dat i on e desid RS mBdIRRCbein reprddSntéd RK-), b4ANn i bd dotaied Frbrh PO 5IRHIg
(1V) and V,ananchnidigenation plobeduies Bptishaltgioltived BiEthe sephrafivh ol fle GHdeskBd Bomérsl t he
thus obtained internediate (XVIl1) follow ng art-known procedures, 50 e.gqg.
by hydrokysis in an acidic or an al kaline nmediumor by catal ytic

hydr ogenati on, dependi ng u the nature of P1. 55 EPOE89037B1 OR3

oR3 R 11 < tl ikcdogenaiional of Pl i-NNRAH | -

Pl - N%6 JN-C 2 — R 2(yAD \e peaction of
(XVI) with (V) and in ollfowi ng reaction schenes /epresents a

sui tabl eprotective grdup Which is readily renovabl e Ay dr ogenati on or
hydrol ysis. Preferrediprotective groups my for exa(:t:‘e be,

hydr ogenol yzabl e gr oués-, e/g. phenylmethyl and the |™N«e, dr hydrol yzabl e
groups, such as C -4al kAfoxycar bonyl, e.g. benzyl oxycarbonyl and the |ike.
is The internedi at 8XBDf fornula (1V) can be derive&#rom an

appropri Btel y substituted piperidine of formula (XVI11) by al kylating the
latter withy ?g‘aﬁ“f,ﬁ'rﬁfﬁ'l’%ﬁ SPRfla ?Wg%&&iio %&kk&g%ﬁﬁh@, &b Khtorite! GXBimin
prO%n%?dUI’es a‘ﬂ&’%r C6htibidlly In' the Predntd 8O c£t9ﬁJ Jﬁ as2H owjd Ldid, ég&ﬁe ic> bilorad| UGHe | Y
r emdYi NGt Mionfied bfifaintrd S8 SRA e 1d? IrkdHRecidht! 500} b bR heltloialil QiR Nehaloamides,
fol  owi ng ald. -NEHRMBudINRERL] WN-5:8mEGRITmidE nd b QlkB.ORT F3- instihc® e reaction can be
OR3 ( - AdatsXddyl P6 addition of acids, e.g. 28418 \e8il, RYdrothiorichddd and the\iikd! Said halogenation
IEEEEE TR reactidnd cah~conveniently be carried out in a reaction-inert solventlsudf as(ibd éxample, Water, an aliphatic

N( 30 | my@rodcafion,e.g. béntang)ihphie, dycivhéxand and the(ikeyhn ardriidic Goléhi, b.g. befBfib, A8thylben-
starting medss andliis, like arhalogsnptede hyaifoeatbdnpé.4. alithigmpthane cetratigcrorfsiittne aralLthe itke, dr Bl s e
descri bed ieathebeggl, Dexybisetiame, nétraReisotigancand Be li25- 232 (1986) and in the Eur.
Pat. No. 76, 5B® intrimetiateofrigreple r(dd) wheredid, BB, is Afbhpd thanalydogenSeaid Bl bdiig. repre8ntSd By
The i nt er meRli %and saidintsfmediates by (-a)anaal be breparashythelogeaitionl ersulfaaylative of antintermediate an
be_pr epar edf forreuia @Ni nt er redi ate of fornula QOy, wherein WB represents
hyafogen or an appropriate reactive |eaving group 95 such as for exanple,
halo, e.%. chloro, brono, iodo and the like, by treating irR¥r nediate (X)
with an alkyl lithium g\ n.butyl lithium nethyl |it/pd and the |ike,
an alkali netal, e.g. ¥R?sodi umbalqgenationor j ke, a ®¥ ansition
netal, e.g. magnesium } , cadm um are—the—tke or a de, e.g.

sodi umanjde and the lide, f¥llowed by §igRiaent W th a reagent of

formul a 51-C(:O)-Ll rein/LlI represents an appropridte vi ng group such
as,\ for exanple, C, -&al'kkloxy, halo and the |ike. 40

HO C R2 48 0 0 KA
“A 50 o) cv) (XXI-2)

40
The halogenation reaction can be carried out according to the halogenation procedures described herein-
before for the halogenation of (XXI). The sulfonylation reaction can be carried out by treating intermediate
(KX with, for example, a sulfonyl halide, 8.g. C1-salkylsulfonyl chloride, Ci—salkylsulfonyl bromide and the
like, optionally in the presence of a catalyst such as, a Lewis acid, e.g. ferric chloride, ferric bromide,

45 aluminum chloride and the like; or by halosulfonation with chlorosulfuric acid followed by treatment with
ammonia.

The starting materials of formula (XXII) wherein A is ~CHz-CHz-,-CH2-CHz-CHz-, or ~CHz2-CH2-CHz-CHz-
» wherein one or two hydrogen atoms may be replaced by Ci—salkyl, said A being represented by A', and
said intermediates by formula (OCll-a), can be obtained by cyclizing an intermediate of formula (OQII) in the

50 presence of an acid such as, for example, hydrochloric acid, hydrobromic acid and the like, or mixtures
thereof with acetic acid.

55
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Said reaction can conveniently be carried out in a reaction-inert solvent
such as for exanple, an aliphatic hF}/drocar bon, e.g. pentane, hexane,

cycl ohexane and the like, an ar ot © 383 , €.g. benzene, chloroben- 58
zene and the like, an ether, e.g. tetrahydrofuran, 1,4-dioxane and the |ike
or a mxture of such solvents and optionally in the presence of an am ne,
e.g. ethanam ne, N, N-di et Ashet hanam negycailaN N -
t et ramet hyl et hyl endi am ng N tgee like 12 _FP O
i ntermedi ates of formulaY mg wherein WB is a reacti W
WB bei ng represented d said internedi at eg”bei represented by
(XX-a), can in turn be obtainegyfrom (XX) follow ngq art-known hal ogenati on
procedures optionally followed by the separation of ~thg“undesired isoners.

RB1 The
avi ng group, said

5 Rl Rl hakogenation f2
WB4a p2 10 70 XXOD O~~~~ 0 A (XX11-a)
AM) 1w ' (XX-a) 15 For exanple, an

internediate of forrmula (XXI) can be hal ogenated with a dihalide, e.g.

chl ori ne, insrmediete 981 nthioigheut thefellowingdidsgription anth esagiiow acherpes Rt s &1 walld] yst
such as, a LEwiidermegiaies of fogmuig XIlI), i terpy cap beierepared by ideprejpching Hie funefiopalized @lephol
chl ori de dhitermedialejGR8V) | nt er nedi ate (XXI) can al so be hal ogenated with

N- hal oalfi des, 20 e.g. N-chlorosuccininde, N bronosuccinimde and the
like. I'n sone instances the reactiop.cag pe catalyzed by the addition of
aci;ds; e.g. acetic aci ydrochloric acid and the |ikkg&E\Sai d hal ogenati on
-re2efions can conveni R} oR? car ri ed—out—+ma reactig rerR? sol vent such
L as, formexanpl e, watery}—&n aliphati e glody POn, e. g }p&nt ane, hexane,
~cycl ohexane and the!?bl'ke, “ah aromatic solvent, e. R¥benzerw, nethyl ben-
zene and the like, a hal ogeta#ed hydrocarbon, e.g. dichloro@® hane,
tetrachl oronet hane an e |ike, or an 25 ether, e.g.camy' -oxybi set hane,
tetrahydrofuran and the [1ke. The internediates of fornula MI) wherein Rl
I s otheg than hydrogen, said Rl being represented by RI- and said

i nt er medi ah eEmiy QOVKIP2 &) a poREtiv grop @bk ra dor eytanipld, dsyatiydiopwanyD ttertiuid | bistyl) phedik on
of an i nt enetglanatie liké. Thess proteative pups) are ®8dily removable by hydrolysis with for example, an acid,
Rlii-a S 8HQy. hydrochiodd egh radrblmomioracid, acetic acid and the lif@2or3dy catalytic hydrogenation in the

| ) Zsul f onydresericeaf hydrogen and an appropriate catalyst. In case R? ijs amjno, At may be expedient to protect this

A (JOCUp group during the course of the above and the following reactions (qqyoi@_)md@gjrelrhige feadti Suitableyn
reacti on c¥giechie areups predfonenample.corelkmigarasyli Gresiilowigarbenyh benzyiexyeadhany ard aryl-
descri bed RNk pieuPsy &hey Famora of thecprefeqtivey@aer may, gesrerallycky cantierh owt Ryt doRloeking; t9h
reaction GEpMRR: aCirealkdeprRony! gy (it an ERRIPPTRTe acic igbase i gmarhydyic @f gqyecup grganic
exanpl e,§ af;"g‘?ﬂ iF;o'H ’ %§%ﬁ¥%¥§§2rﬁn$;?d? 110 PERSPICH A IVdioBen A g aPReqPriate catalyst

- gal kyl &ul ! g’ VE %é)ti nally in the presence of
cat@lyst suc bt B, Gt o 39 Bt WpmPidiB B m oo

al um num chl oride and the like; or by hal osul fonation with chlorosul furic

acid foll owed by treatQﬂ'th ammoni fduction Q
R? R?
40

R0 CH R0 Al
Nen op?
\
(CHoa
“ ey op? XXV

It is to be understood that in formula (XV) and the subsequent formulae one or two hydrogen atoms of the
carbon chain may be replaced by a Ci-salkyl radical, and n can be 0, 1 or 2. The double bond of formula
50 (XXV) may be reduced by catalytic hydrogenation in a suitable solvent, e.g. methanol or sthanol and the
like in the presence of hydrogen and an appropriate catalyst e.g. platinum-on-charcoal, palladium-on-
charcoal, Raney nickel and the like, optionally at an increased temperature and/or pressure.
The intermediates of formula (}XXV) can be prepared by reacting an aldehyde (XXVI) with a suitable
ylide such as, for example, a phosphorus ylide (e.g. R?® and R?' are aryl or alkyl: Wittig reaction) or an
55 ylide prepared from a phosphonate {e.g. R is alkyloxy and R?' is O~: Horner-Emmons reaction).
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The starting materials of formula (XXII) wherein Ais

- CH2- CH2- , - CH2- CH2- CH2-, or - CH2- Oﬁ%% wherei n one or two hydrogen
atons may be repl aced by C, -sal kyl \ng represented by Al, and
said internediates by fornula QX11-a), can be obtained by cyclizing an
intermediate of formula QO(IIl) in the 50 presence of an acid such as, for
exanpl e, hydrochloric acid, hydrobrgs c acid and the |ike, or m xtures
thereof with acetic acid. 55 13 B 0 .389 037#31 R2 cyclization
R2 5 ~ R190 R¥h-P—CH—(CHp)y—O 0 OH 10 In
intermedsate (XXl Q=aRd throughoutgtthe follow ng descp=p{ion and reaction
schenmes R 9 is Cl -/ R}, in turn,
can be prepared by §ep bt ect i ng the functionalized al hof in internediate

(XXI'V). 15 renovgb R190 AR pr ot weci VR
pup 100 KOO ; k%0 CQCH OH
MLV 10 H Cl O=~ 25|nforn&u|a(XXIV) P2
is a protective group such as for exanple, tetrahydropy |, mair
butyl, phenyl- nmethyXX¥Rd the |ike. These protective gr are rQR4di | y

renovabl e by hydrolysis with for exarrpl e, an acid, e g hydrochl oric acid,

hydr Obr O1m % (9 ne gr Ig I ke 8 or osphona WI an d erl)ag.sugh I n

{he oresln %* bl gﬂng %rgsr e bl e
| the fol, & An rgne 'ﬂ %ESI red side reactlons e'Suﬂlta le

prorective grﬁ%ﬁlﬁg@& asP Qrforﬁiﬁlg' carpconvénﬁhﬂ&yde%farﬂgdqﬁém arf-hlkyloxybenzene derivative

-sal kyl ogy QEIBUih S PR Iatis todbtitbs, optRhdRY follsea W She sbpAaiiof Ha|
of the protggdsidi8sctielRUP MaY generall'y be carried out by debl ocking, for

exanpl e, a Cl-ral kyl carbonyl group with an appropriate acid or base in an
anhydric or aqueous organic solvent or in water; or by _catalytic
hydrogenation in the presgnce o hydrog@ﬁ“yéﬁ'lﬁ‘,an appr g Nt e gat al yst 35
dependi ng upon the nat ur & of 4 protective group. Thd\infernedi ates of
formula WXIV) can beé!?j ed by reduction of anlgt Pdj ate of fornmula
Q(V). 40 QR lRtlon anR2 40 R190 €=0

¢

9 Al SCH . BP2 45
\~1§8~~~~(CHz), 45 (XXVID) ( XV &AW 1t is to be
understo¥®d that in forrrul a (XXv) and the subsequent forrrul ae one or two
hydr ogen atons of the rbonca 6a|k|.raica|,
a%d ngcan gar ga '901""25‘"‘y ‘fen" rray ﬁ E’%' ted ‘%‘§° d
by cat al ytlaep'ﬂ B ' '"‘ﬁ‘:q ey ﬂ%’ g’a"d he "[?fa"ol

d the | | ks % y enzene dre ative wit
an N aIr %99 fS’rR gtf’o b‘éﬁt f;c
pl atinu :ﬁp ,de, rﬁyar’r} hydidehlotic &eid)
optwnal I y cg |tﬁ’:ﬁ's|h9|?£ér‘£§ erature an or pressure

Alternatively, the startrng intermediates of formula (XXII), wherein A is -CHz2-CHz-, wherein one or two-

hydrogen atoms may be replaced by Ci-salkyl, said intermediates being represent by formula (XXli-a-1),

40 can be obtained by cyclizing an intermediate of formula (O(lI-a-1) in an acidic medium according to the
procedures described in J. Het. Chem., 17, 1333 (1980).

O Q cycllzauon
R0

RY0

xXvm (xxm-a-l) ou XXO-a-1)

50

it is to be understood that in formula OO(Clll-a-1) and (XXll-a-1) one or two hydrogen atoms of the ethyl or
tetrahydrofuran moiety may be replaced by a Ci -salkyl radical. The desired intermediates of formula OO~
a-1) can he obtained from an alkyloxybenzene derivative of formula OXXVIl) by reaction the latter with an

s5 ethylene oxide derivative in a reaction inert solvent such as, for example, an ether, e.g. tetrahydrofuran, 1,4-
dioxane, and the like in the presence of a base. Appropriate bases are, for example, alkyl lithium, e.g.
methyl lithium, n.butyl lithium and the like.
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The internmedi ates of formula (XXV) can be prepared by reacting an al dehyde
(XXVI) with a suitable ylide SUChtE?’ 349 ﬁglarrple a phosphorus ylide (e.qg.
R20 and R21 are aryl or alkyl Sug ea?z on) or an 55 ylide prepared
froma phosphonate (e.g. R20 is al kyloxy and R21 is 0-: Horner-Emons
reaction). e startifginBrmedigie®st forfbia PEM), MR RGE amin&-hid) Alis CE14-GH,-02 wheldih one or

R2 R190  two hydfegen atoms may be replaced by Ci—salkyl, said intermediates beinfieptdsented by fdatbild poxid
CH 10 a-5), can be obtained by redtction of the azide group of formula OXXVII) to the corresponding amino group.

\H (CH2)n ( XXVI)

\Op2 i5 Said ylide can be obtained by treating a phosphoniumsalt or a
phosphonate with an appr nat e base such as, fo xanpl e, potassiumtert.

but oxi de, n.butyl lithi ingm arfPEEon s o di u i i}gﬁ&and the |ike bases
under an inert atnospher d in a reaction-ine such as, for
exanpl e, an ether, e.g. 4 etrghydrofuran, 1,4-di and the like. The

I nt ernédi ates of formul a\(_Q?@I ) can conveni ent 1@ beQbtai ned from an

al kyl oxybenzene derivative 20 of formula (XXVII ol I owi ng art-known
formyl ati on pr ocedur es Ba&,lnﬂ' nally followed by the separation of the
undesi red i soners. >j ~ XXIgS) -fonyl on

R2 R190 R190 C=0 (XXVU)

(vt 3o Bl ml.oﬁ oo 8 Al &vatnean Rl %ch ', SN 1)
can be fory |h| 13%in § la()O(

ex l'e, Q%) 1Brmiac? nenor dr bt E’tbrﬂmnf A& Hiokinde
|1 K€, and gid mlﬁg agedrtpyaac(;ﬂﬁgy.t, |t us o t al ned rreta ated al kyl oxybenzene

derivathve Whb Bodde iririEigdd Bf fofnulh ORViY-caPbo prddalmt iR Y Qépﬁﬁﬁ‘lﬂﬁnon of dihydroben-
N- et hy | - BodRi oy fofnfla 00t Gith arfdli)l hthi@n, &gk Rbut@diniimTaAd B ik, follsved BY a BbaiRenbith
conduct ed spHngeszidy) | smei er - Haack (phosphoryl chl oride, formam de) or
Gattermann (zinc(ll)cyanide, hydrochloric acid) conditions in an acidic
medium Alternatj=«aly, the starting jaatermnmedi ates of formul g (XXI), wherein
Ais -Gi2- CHZ-,eln one or two } yaeyy atons may be rg

G -sal kyl, said er medi at es bei ng esent by fornula (X

can be obtai ned by clizing an integrnedi ate of fornula ( -
agidi ¢ nedi umwng to the proé{d_ur)% described in J. t. @hem,
17,1333 (1980). 3R cyclization 2 Q- —~R2

R % -R ngg R190 CH2 XCH2

(XXHI HI ) (XX -&XB050 It is to be undé¥X¥¥Y®bd that in
formul a (XXIII-a 1) and (XXII-a 1) one or two hydrogen atons of the et hyl

or tetrahydr n Y oL .

desire qﬁ % e'l% mﬁ% %rTgerrﬁidY rﬁe”%%i’? ulz Jv(v:h%gel bs?z 19 argi:l ar?da}«l% sz azgf w%?eg;
al kyl OXyb?d%ﬂJ' &l Vit DS piopardd® reQaf.oﬁ %a%tnhre&téc )t fitn Y5t
an {_ dibromopropane QOXII) according to the prooedures described in J. Med. Chem., 31, 1934 (1988).

Subsequent reduction of the nitro-group of formula OOXIIE) following art-known nitro-to-amino reduction
procedures provide the aniline derivative (XXlI-a-6).

Br(CHo),Br
SR Re= A
HO

OH

oo
(O oom-us)

§0
It is to be understood that in formula Cll-a-8), PO and COKXIINY, one or two hydrogen atoms of the alkyl
or dioxepin moiety may be replaced by a Gy ~salkyl radical.

The starting materials of formula (XXl), wherein R' is chloro, R? is amino and A is -CHz-CH2-O-, said
intermediates being represented by (X(XI-a-5), can be prepared as described in J. Chem. Soc., 1315 (1955),

55 by reduction of the corresponding nitro-derivative of formula QOOXIV), following art-known niiro-to-amino
reduction procedures such as, for example, catalytic hydrogenation in a suitable solvent in the presence of
hydrogen and an appropriate catalyst, e.9. platinum-on-charcoal and the like. The nitrobenzodioxin deriva-
tive QOKXIV) can in turn be obtained by diazotation of the aminodinitrobenzodioxin derivative of formula
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55 ethylene oxide derivative in a reaction inert solvent such as, for
éxanpl'e, an ether, e.g. tetrahydrof%lgggp%& fil oxane, and the Ilke in the
presence of a base. Appropri ate bas¥®s B exanpl e, alkyl lithium e.g.
methyl lithium n.butyl lithiumand the |ike. 15 EP 0 389 037 Bl The
starting i dognyed s amno and Ais

- CH2- CH2- O, \/\her%i&hﬁag?\rggngrn &{Ié\%ﬁ"@ awég%sﬁ‘bﬁ@‘g@"ﬁéﬁg"dé repl aced by C,
-ralkyl, said internediates being represented by formula M11- a-5), can be
obt ai ned by reductiN@g owae azi de group ofC{ ormula MVIIT) tqsythe

correspordi ng am no 5 QN3 -H2

0 0 0, M -

(XXU-a-5) 15 Said r iono’r eaction ¢ £ caltied out n %}b’propri ate
reduct ant such as, f/Or exanple, |ithiun m num hydri de qF

1, 2-et hanedi thi ol iQ a i@action-inert Golv is to & un@rstood that
in formutea MII - a-Mdthe subseque rrulae(XXVIII) D) and ( XXXg

one or two hydrogen atons of the dioxine noiety may be replaced by a Cl
-sal kyl radical. 20XXXV)The above i nterX¥¥M\ates of formul aXXkad111) can be
prepared, in tw steps, by lithiation of dihydroben- zodioxin of for rruI a
g.xi(?)ea}tmntﬁﬂt alantt)[%?k% %%QI um eulggOJ] a-guang lhe Il}sgc{ugrmformuae (Q)%(I\ll)laﬁg ()(X;(g)I one or do by
L| hydrogen atoms

oxm monety Be rep y a Ci-salkyl radical.
e basuc intermediates of formuﬂ%V) &9@ prepared by hydrolyzing the ester 8roup 8 formula

Q 30 (
II) The st P?\samlrﬁ'%cr e af (ea%'u"(‘)f formula M (11), wherein R2 is am no

and A i s,y CH2- CHZ CH2- O, wherein 35 one or two hydrogen atons may be
repl aced by Cl-sal kyl, said internediRtes being represented by fornul a
QXXI'I -a-6), can be prepared b)? a oal kyl at i ayirdlgict i on of
3-nitrocatechol MX) w ha_’l.oac d} jnpgOpane (XXX accopgi ng to the
procedures described in J. Md. 31, 1934 (1988). Subsequent
reductiom of the nitro-group of gfor a MXXII'l) follow ng art-known
nitro-to-amno reduction procedm\fs provide the aniline derivative
Xll-a-6). 40 Bt (CH2) & reut o QHr NO2 - XE

R 03] NH2 45 HO oH

00 0 oo XONK

K>, (( XXX#9 ) XXII-a 6) 50It isto be understood that in
forrrula(XXI- -6), dro ena%gsof t he

4 Lae
al kyl or dl'B a "8‘!! ‘”' aB‘Ve 'Eﬂsc e
starting ma,te 9 4N, beroptajned ”a °rs m&ﬂfﬁ& f%‘@ A
is -CH2- CH nt&me g e%? f? oﬁgg g)é(i plu -b "g%%‘??f" d ereu re for ;,3 at|
prepared ash?:l' BEa %' 'a I' c) 1315 (1955), as by reduction of the
cor@spondl ng ni t ro deri vatl ve of for mul a (XXXI'V), follow ng art-known
nitro-to-am no reduction procedures such as, for exanple, catal ylc
hydrogenation in a sui bl ol vent |halok¢la1quoesence of (")

o RZ—-0-C R? R2—-0-C R?

sulfonylation
o (o}

-, -,

The intermediates of formula QOXVII) , wherein A is -C(CHs)2-CHz-, said intermediates being repre-

s0 sented by formula POXXVIl-a-1) can be obtained by cyclizing the phenyl allyl intermediate QOOVIN), in the

presence of an acid, for example, formic acid, acetic acid, hydrogen bromide and the like, or a mixture of
these acids.

55
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hydrogen and an appropriate catalyst, e.g. platinumon-charcoal and the

I'i ke. The nitrobenzodi oxin deriva- ><({3 V) can in turn be obtained by
di azotation of the am nodinit robeﬁfo‘*#% erivative of formula 18 EP O
389 037 Bi POOXV), dediazonation and nucl eophilic aromatic substitution

wi th chloride. NO2 - NO2 -- IH2 O 0

0 _—
0o RZ—0— 2 10_°_’1°_'____.m" ,::L_o_? W
(XXI-a-5) i5 It is to by derstood that in formula ( 3 and the
subsequent fornul ae (4 XV) one or two hydrogen atpns of the
di oxin noi ety nay be repl acedNay C, -ralkyl radical. Th®basgic

i ntermedi ates of fornula (V can*eﬁso be prepared by hydrol n the ester

group of fornmula (XXXVI) in a basi‘c or acidic aqueous nedi

hydrol ysis R22-O-C XXXV (Xﬁ(‘!&/ll%ﬁ
0 AQOA VI) 30 In (XXXVI) andthroughout thefollovmng descrlptlon and
reaction schemes R2 is a C-6 radi cal . The above esters of fq

QOO(VI) i n t1ieAbeve ahanyl a&ﬂt"ﬁ?fneqmmwd‘ee he,propatechY &CipipaD 5ATaIgMSAt °6F P{“H'é'

i nt er medi AWYbehesOf PEWMACEKMxxxvI 1) "according to the procedures descri bed
her ei nbefore for the preparation of 35 the internediates of fornula (XXl -a)
from(XXi1). 0 - 0 hal ogenadon or
a~R2- o-

R”—o—c—§ : ;e—nz
oRg-s’(XXXVA)
i nternggi ates of formy@ (XXOVI1) , wherein Ais -(C(

i nt er medi at es bei ng CHpr e- 50 sented by fornula Q XXVI I-a 1) c\m’\ be
obt ai ned by cycm;cng the phenyl allyl intermediate QQQ(VIII), itcHhe

presence of an aci d\ ex formc acid, aceti?@hﬂ) hydr ogen
brom de and t he I|ke 2@ e of these acids. 5 EP 0 389 037 Bl

A 25 cycllzatlon Il RR-O-C~c2 .-C RR2- O C
R Said reaction can he carried out in a reaction-inert solvent at a somewhat elevated temperature, in particular
the reflux temperature of the reaction mixture. Suitable solvents are, for example, aliphatic or aromatic
W, hydrocarbons, e.g. methylbenzense, phenylbenzene and the like, halogenated hydrocarbons, e.g. chloroben-

zene and the like, alcohols, e.g. cyclohexanol and the like, ethers, e.g. 1,1'-oxybisethane, 1,1"-oxybisben-
30 zene and the like, amines, e.g. N,N-dimethylaniline and the like; dipolar aprotic solvents, e.g. N,N-
dimethylformamide, 1-methyl-2-pyrrolidinone and the like.
The phenyl allyl ether of formula (OXXIX) can in turn he prepared by the O-alkylation reaction of a
phenol intermediate of formula (O0OC) with an alkylating reagent of formula QOCXI) following art-known O-
alkylation procedures.
35

\e 0 CHs Q-alkylation 0
1122--o—c‘§j>--a2 4 CHy=C—CHg-W — o Rzz..o_c_@_kz

40 HO 0
(o050 oD c:Hs—c(CH2 XX
CH,
45

In formula QOOKXI) W is defined as described hereinbefore for intermediate (Ill). Said O-alkylation reaction
can conveniently be carried out by mixing the reactants, optionally in a reaction-inert solvent such as, for
example, water, an aromatic solvent, e.g. benzene and the like, 2 Ci-salkanol, e.g. ethanol and the like, a
ketone, e.g. 2-propanone and the like, an ether, e.g. tetrahydrofuran and the like, or a dipolar aprotic
s0 solvent, e.g. N,N-dimethylformamide and the like. The addition of an appropriate solvent compatible base
such as, for example potassium carbonate, sodium hydroxide or sodium hydride and the like may optionally
be used to pick up the acid which is formed during the course of the reaction.
The intermediates of formula QOMXV1), wherein A is -CHz2-CHz-CH2- wherein one or two hydrogen atoms
may be replaced by Ci-salkyl, said intermediate being represented by formula (XXXVI-a-2), can be
55 obtained by reduction of a 2H-benzopyran of formula (OOCXH) following the reduction procedures described
hereinbefore for the preparation of the intermediates of formula (<XIV).
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5 HO CH2 ,CH3 0
Gt O3 (XXXVM (XXXVII-a 1) 10 The
above phenyl allyl internediate (X)@R/PPP?WaW be prepared by a d ai sen
rearrangnent of a phenyl allyl ether of forrmula (XXXDQ 75 O

0 RR2. CC Y R2 ' n R22-0C QR2 lg,o

49 o R! , Ho o CH 3, CH2

C CH3- CC 2 N ) reduction 2 2

CH2 CH2 (Xxxm  R¥—0-C Q R —— R X)%(\ﬁ & d reaction
can he cgrried out in a reactkropn-inert sol vent at a so el evat ed

tenperature, in particular @he peflux tenperature of t reActi on m xture.
Suitabl e solvents are, for exadfple, aliphatic or aromati ydr ocar bons,
e.g. nethyl benzene, phenylb and the liKke, halogeqﬁkﬁghk dr ocar bons,
e.g. chloroben- zene and th I'Ke, al cohols, e.g. cyclohexanol and the

-like, etwers, e.g. 1,1 -oxybisethane, 1,1 -oxybisben- 30 zene and the |ike,
am nes, e.dt is b@tmﬂquymaamfwmnle M'-&ﬁdmpﬁba"ddl%“h?"%%P@t'ﬁ%’%ﬂﬂl%ﬁ%tﬁe
e.g. N\ dlweﬂnmPIeFYd:rfﬁﬁPﬁ"cféa'" mayke reRjaced by Gi-palYl di none and the |ike. The
phenyl al |yl EheHaiprmegiatps,pffomyla ) cambe prapareg by arfs‘éfg %ﬁ?@ﬁf“ °fttPPePhe"V'°‘“°'
0- al kyl at i o formulz: @M Sallowed by @ cyflization reacienyte qbtain B intqgnegiate.of f Ph an

al kyl ati g reagent of fornula (OOXXI) foll owi ng art-known O- alkylation

pr ocedur es. 350 CH3 Qa4 bj on

RZ\Z:’-OC 40 R2—0—GIoK ( XO)M RZ (XXXl X)
CH2 45 Ip formula QOOQ(1) WLi4 defl ned as descri bed herei ore for
internediate (I11). Said al kyl ation reaction can conveg ent}y be carried
out by mi xing the reactantds Eﬁllqonally In a reaction-inekt_gol vent such
as, for exanple, water, an 0 sol vent, e.g. benzene and the like, a
C -sal kanol, e. g et hanol e like, a ketone, e. 9. 2-Rkgr@nhone and the
| i ke, angether, e.g. tetra%‘#‘ﬂran and the like, or a dipolar aprotic so
solvent, e.g. N N—d| met hyl formam de and the |ike. The addition of an
appropri at eSakbleadion cero b xbrviél eutlEmenediguhsimiter rdacting graragikes gsodeasribediin Elderfield,
carbonat e, Katalecyetc [pap@ndsi¥olo2, pegedi3adrt 18y Erefecibly dhedreaniasgnienkie cardad aupiniaonetiony
be used t o iparciolveny at femperatirgs eloiar 100° €. $uitabireebivents ana dor teamplep hydsesarbens; ¢ phenyl-
react i ons Tieezenetdinhenytetiens; neghthelenendpeshydrngpithplene gndrthg likehdglagenaepihydrpparbops -
wher ei n onee-@rehipiabengang reod) 8w like. Glegholeago- HEC'P'@M"Q@QGI ‘W'k‘tj?ﬂ’?ﬁl R 1:1-@5ypigbenzene

i nt er medi at@IMEly represent ed b forrrul a can be 55 obt ai ned

by reducti dfsye 'a MIiAVAS) F %{%@%}E "“ 'be X lﬁ "tai‘ on
pr Ocedur es P? Wménalsen rearrangemen rea:aéntlti% 1S carried oul in p(?efselr‘%::e of an app?’opl’l (]

of (3 rmufa ch as for example, an alkali metal or an earth alkaline metal carbonate, hydrogen carbonate, hydroxnde

B and the like, or in an appropriate solvent such as for example, an amine, e.g. pyridine, quinoline, N,N-

disthylbenzenamine and the like, a dipolar aprotic solvent, e.g. N,N-dimethylformamide, N,N-
dimethylacetamide, and the like.

40
R! R!
0 [
R%Z—-0-—C R2 — = R®—0-C p R?
45
o\ o)
CH,~C=CH D=
2-C=C CH;,
50
f.0.0°0.411)) (XXXXIV)

The intermediates of formula (ll) and (XVII) wherein R', R2, R3, R*, A and P! have the above described

55 meanings are deemed to be novel, and as such they represent an additional feature of the present
invention. In addition the intermediates of formula (V) and (OCXVI) wherein R' is chloro and R2 is amino are
believed to be novel compounds and constitute a further aspect of the invention.
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EP 0 389 037 Bl RO r ducti . 0 RR2-O0C ) I R2

R22-0-CR 0 (XXXXI')D (XXXO V-&2) 10 It is to
be understood that in formula (XXSR\Q@Q-OQY,B%XXXXII)_and (XXXXI'l'l) one or
two hydrogen atons of the pyran noiety or carbon chain may be replaced by

G -sal kyl . plia@etddtRmiEaly ishfasc Bfmsfdf’fhg‘ébrﬁpom 4ol'n)ulac(ﬁ'an@lﬁe me EQE ofRr la
Cl ai sen r gpmayRBe SsENG By thd AIiRRRNf laRidbih pricedufts bihstbrdeisbidrs ay b

cycli zat i physicat sépaiatioh rhetho@déudh Bs Setivi thySRREINGE ctbmdiaf: ) courket
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R 2 20 &0 their diastereomeric salts with optically active acids or their optically activated)deritaies C- CH ( XXXXUI )
(XXXXI D 25 $84d$ evidesicibatitt@cicand tlaes diasterdometicaademaies miayl be firtfied resblved| igt6 theie apticking
procedur esonaass, disEior ¢idtddranst+ Ferddrahs(:e bylthe leprlicatior yfohattoddleigs downaisto thoisel skilléd in
pages 393thaa8. Preferably the rearrangnment is carried out in a reaction-

i nert sol vefftreastercashpmically ujserseriabipres 100y @so Sed tdatived fem vibert eorraspendingr pure
exanpl & #yenchenieaiy, ipemeris, forms 1 dheyappropiate Harfngemetoriali priavidegl| thas titeareaction occurs
napht hal eﬂ%‘ewﬂ%ﬁ'&ﬂydrona ht hal ene and the |i ke, hal ogenated "hydrocar bons,
e.g. chl oro %‘W ungs, of fPfﬁE'aM) R%S“a"‘é{P@BHEBP'? m%ﬂ max: preseBbinASE" oid" fore ke,

% seefbacin.J. 7848-28
ethers, e ga" “?Ltat'°8 g‘ﬂ\gé rihe o % |Grg Shom.3 > F’\e qqét;%%?é?qsé r'i’th he Ol ai sen
rearran emﬁ c?ptabre reﬁlg?néel § fogps :éer motility
st R e
d & sen rt&b,g{,g g.etggra c, 's I s carried o s}%"so ; rese?\"caesc%' o fduced

appropri af eTP@%ﬁn oftett o@rmeeé&suad Bompd deldf oo Ef) And Ofiy B e bl b @b! Ne
net al  GAr RRKGHiRinal'WIHeAIR rRbrtB RAlichced ByTHoPakaHBle, HdUal ?tit' r%els 95scﬁﬂa/aﬁ1nrhe
appr opri ajoem@ Qs PhdtHnadeld WaﬁﬁEﬁpS\’fmeﬂiﬁﬁfﬂ&aﬁeuﬂ@s"‘ 2841774783 Q1985) 4AY il Biuf Development

qui nol i neResbérdy- 8, BuS LY (1988)) R 2GAstiE emPling BEa 'T&U&Emea’#ll 213 teBl deBRHbEY inGhed RltrENt
e. g. N, N-ahionednd \the w@asiRdTeristyind\bfin abdidite intdxll iR ¢erseidtis dBg affon drhifiStratiorka? lidshidikah

Rl O  _Otest furthetl rovealed/that a representative number of compounds alsd=gignifitantly lacédidlatéd—gdstrlc

CH3 50 29 Xoflilg. (XXXXI'V). The

i nt er nedi at insadditiorf, dhrenprbsant( ¢0hi):)0Lmdsj of( Wvﬂula) ()vine (), the R-gxidBAormE&3he Pibymakewtioslly P'
have t he mle@eld@ﬂ¢l®e($al$5ndm®ﬁblng’sreeumedearmﬁher@f Ibave racpadikylar seveptordbirsiing h

t hey r eprrsafien Soramargengiof tampainds withinthe: present inenifonensadiatlarly rivose hevein the redizdch isi on
t he i nt er?pbenbstitited with Gi cralieyl have(apporfitida antagonistiy aciiviby asiindugRd by bigh dbses of saret9niR2 | s
ami no #r ePJb] guinge pioqiepm, dhe,@ost Forepguadls ot ingantipndg met shew eny apparent merkad regsplect  of

the i nveHIT"?dBIH affinigy with serotonergic-5HT; and serotonergic-5HT2 receptors and have little or no dopaminergic
antagonistic activity.
In view of their useful gastrointestinal motility enhancing properties the subject compounds may be
formulated into various forms for administration purposes.
35 To prepare the pharmaceutical compositions of this invention, an effective amount of the. particular
c compound, in base or acid addition salt form, as the active ingredient is combined in intimate admixture
N~ with a pharmaceutically acceptable carrier, which carrier may take a wide variety of forms depending on the
form of preparation desired for administration. These pharmaceutical compositions are desirably in unitary
dosage form suitable, preferably, for administration orally, rectally or by parenteral injection. For example, in
40 preparing the compositions in oral dosage form, any of the usual pharmaceutical media may be employed,
such as, for example, water, glycols, oils, alcohols and the like in the case of oral liquid preparations such
as suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants,
binders, disintegrating agents and the like in the case of powders, pills, capsules and tablets. Because of
their ease in administration, tablets and capsules represent the most advantageous oral dosage unit form, in
45 which case solid pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier
will usually comprise sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in which the carrier
comprises saline solution, glucose solution or a mixture of saline and glucose solution. Injectable suspen-
sions may also be prepared in which case appropriate liquid carriers, suspending agents and the like may
s0 be employed. In the compositions suitable for percutaneous administration, the carrier optionally comprises
d penetration 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, e.g., as a transdermal patch, as a -
55 spot-on, as an 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.
It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification
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EP O 389 037 Bl Pure stereochem cally isoneric fornms of the conpounds of

formula (1) and the internedi ates (S)é %ﬁé@gf%‘(()”) may be obtai ned by the

application of art-known procedure | somers may be separated by
physi cal separation nmethods such as selective crystallization and
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These pharnmaceuti cal conpositions are desirably in unitary dosage form
suitable, preferably, for admnistration orally, rectally or by parenteral
|nject|on For exanple, in 40 preparing the conpositions in oral dosage
form arfy of the usual pharmaceutical nmedia nay be enpl oyed, such as, for
exanpl e, water, glycols, oils, alcohols and the like in the case of oral
liquid prepar at i ons such as suspensions, syrups, elixirs and solutions; or
solid carriers such as starches, sugars, kaolin, lubricants, binders,

di sinteggating agents and the like in the case of powders, pills, capsules
and tablets. Because of their ease in admnistration, tablets and capsul es
represent the nost advant ageous oral dosage unit form in
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45 whi ch case solid pharmaceutical carriers are obviously enployed. For
parenteral conpositions, the carri OWQ‘*S :hslual ly conprise sterile water,

at least in |large part, though ot X ents, for exanple, to aid
solubility, nay be included. Injectable solutions, for exanple, nay be
prepared wh shiiatkarinBréhdiéiwérb Siko &Wltm&er&aéuétéﬁusﬁ@ln%b@ﬁl gl ucose sol ution
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al so be prepared in which case appropriate liquid carriers, suspending
agents and the |ike may 50 Jablempl oyed. In the conpositions suitable for
per cut aneous adm nistration, the carrier optionally conprises d penetration
enhanci ng agent and/or a suitable wetting agent, cEtlonally conbi ned with
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4- am no- 5- 0- 2, 3-di hydr o- 2, 2- di net hyl - 7- benzof ur ancar boxyl i c acid in

a) A mixture of 40 parts of methyl 4-(acetylamino)-5-chloro-2-(2-propynoxy)benzoate and 172 parts of
phenoxybenzene was stirred for 45 min. at 230°C. After cooling, the reaction mixture was poured into
55 petroleumether. The organic layer was separated, dried, filtered and evaporated. The residue was
purified by column chromatography (silica gel; CH2Cl./CH;OH 97:3). The eluent of the desired fractions
was evaporated and the residue was crystallized from acetonitrile, yielding 11.9 parts (33.8%) of methyl
5-(acetylamino)-6-chloro-2H-1-benzopyran-8-carboxylate (interm. 11).

22



218 parts of trichloronmethane and 3.43 parts of N,N-diethyl ethanam ne were
added dropw se 3.63 parts of ethyl ﬁ% ?’ E)g_é te, keeping the tenperature
bel ow 10-C. After stirring for 1/2 Bsg g? t he whol e was added to a
solution of B.26 parts of ethyl 4-am no-3-mnethoxy-1-piperidi necarboxyl ate
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nasimlar manner t here Were

al so pr eparggmblgq intermediates listed in Table 1. Table I 5 OR3 CX
io e~ HN jNH-C \ 15 Int. No. R3

- 0-A a) Tol® eolktiB- 0P 104.6 parts of (Ahddt C&Hylidxg4-(acetylamino)benzoate in 470 parte b NN-20
3 - H dimethylformimideQvdr& lijod portionwise 24 padH6k. & didpersion of sedilinf3 hydride in mineral oil

- 0- (CH2) 25 O- (50%). under a nitrogerSatmosphere.-ARbi3stirring for 1-holi( &€ tefoptiature, there was adbéd a3
25 solution of 55.2 parts of53-chloro-2-metfiH3-propene in 40p@BipIHEdin@HHRformamided StirfingAvas
-CH3 contin@ed(fGHP Ydys at 50°C. The re@dibn Mixivee/wasfegaporated and the agsisiue was dissolves in
water was addistilotomethine. Thisssolitien, wag Gvashed with water, sodium hydroxide e ard vatsr armvvq%heaf
5-chl or o- 2, 3-dipdsfillerest andiruappeafeds Ehadedidve wag) eryetalizpd ffom 2.230xyhigpropaneh Ehf P"°dl'?‘("@f
35 1338 ( Tised 9if ang dged; yieldiag B5.8 partp (391983 et Mae@v'ﬂwep)-iﬁ%"ethp'e?m@ew0xy
benzene was Jenjoptadnteray 19 hour at reflux te er ature. The sol vent 3
evapor at ed arfd Atppaurp @672 pags 9\‘76!%‘9'5‘@%‘6%%’19 %2 T’f 1F Y' 2P "d'"°"e was stirred for 1.5
trichl or onet H‘Sﬁeat rofype tong P’G 'ie ﬂ s e%‘?’ . The gcoduct

goll
organic | ayer 58?9 o t‘;f %ﬁ ;l@ . NIvig ll:e%d
by col un Chr . :eg 'l %)of ﬁ -2 --(2 Ifﬁg trl)- f
t hek desired fbre o, si uspefiied’h water and
7- br omo- 5- chlrg f,o 22-_0 H&d’ﬁﬂﬁamﬁ% drtQ (E‘J 3methyl 4-(ac-

etylammo)-2-hydroxy-3-(2-meﬂ1yl-2-propenyl)benzoate Total yield: 53.0 parts (74. 6%) (interm. 16).

40 c) A mixture of 128 parts of intermediate 16 and 1220 parts of formic acid was stirred for 20 hours at
reflux temperature. After cooling, the reaction mixture was poured into ice-water and the whole was
extracted with dichloromethane (2x). The combined extracts were washed with sodium hydroxide 10%
and water and were then dried, filtered and evaporated. The residue was suspended in 2,2'-ox-
ybispropane. The product was filtered off and dried, yielding 105.5 parts (83.8%) of methyl 4-

45 (acetylamino)-2,3-dihydro-2,2-dimethyl-7-benzofurancarboxylate (interm. 17).

d) A mixture of 10.5 parts of intermediate 17, 5.87 paris of N-chlorosuccinimide and 158 parts of
acetonitrile was stirred for 1 hour at reflux temperature. After cooling, the reaction mixture was poured
into ice-water. The product was extracted with dichloromethane (2x) and the combined extracts were
dried, filtered and evaporated. The residue was suspended in 2,2'-oxybispropane. The product was

50 filtered off and dried, yielding 11.9 paris (99.9%) of methyl 4~(acetylamino)-5-chloro-2,3-dihydro-2,2-
dimethyl-7-benzofurancarboxylate (interm. 18).

e) A mixture of 11.9 parts of intermediate 18, 22.4 parts of potassium hydroxide and 200 parts of water

was stirred for 3 hours at reflux temperature. After cooling, the reaction mixture was acidified to pH 4-5.

The precipitate was filtered off and dried, yielding 8.1 parts (83.8%) of 4-amino-5-chloro-2,3-dihydro-2,2-
55 dimethyl-7-benzofurancarboxylic acid (interm. 19).
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b) To a cooled (-70-C) and stirred mxture of 15.6 parts of a solution of
n.butyllithiumin hexane 2.5M and 44.5 parts of tetrahydrofuran was added
dropwi se a solution of 4 parts of EP 3898348 e 8 in 26.7 parts of
tetrahydrofuran under a nitrogen flow. The reaction m xture was stirred for
1 hour at poured into a saturated suspension of

car bondi oBa‘pQlé erce o e 22pmggrts of tetrahydrofuran. The whol e 45 was
al | oned t%up to roomtenperature while being stirred and 80 parts of
wat er wer . The aqueous |ayer was neutralized with hydrochloric acid
and t heg f Qr ke RF 8.6 ipbist G lirterMeiatd 2,| X5apaRs &fsbdidi darbbnkte,Conb RryetalCat Potassiumbodids,

yi el di ng }adl142ParksSof &Qﬂ@%peﬁlfanone was stirred for 1 hour at reflux temperature using a water separator.
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(interm Qyntinded oRerightal ratiux nampemture. My wactiors mixtueovas waghad @ith water. The organic layer

8- am no- 7wad ldaedp fillerat echyaparatdd. 4Fhb opsidue i vass | purifipd dayr entuepl ¢heomatoigrpllyi fsiliear gel:
10) . 500 ECHIGH/GH:BHEB:47 The rivent ef $hé desdodrtiactian v evappiatp(l and the residue was crystallized

4- (acet y| &om g-ogbistnenc The pradyst wapydriost yn) vasve, 8 A0&C.aviRiNing7230parte §376%) of cis-4-
phenoxybeamiaprs-chigre-Nd1 l&@-eﬂjvlﬁ@rd-ha@r o-Aioxp-1 Haenzimigazol-teyllety I} 3snethyy Hpingridiny 2. 3-
reacti on wihydrerr-bengefuransaripa@idpi Ry 1435 °C (copet Yol eurret her. The organi c | ayer
was separated, dried, filtered and evaporated. The residue was purified by
col um 7&h|§é§ﬂi§graphy (silica gel; cHQ 2/ CHQOH 97:3). The eluent of the

desired fract | ons was ev rate [&s was cr s&gbr“‘geqsfr;ggnof

R b hidday Dk ﬁ:'zﬁ%g iy
d

EP 0 383 S|ds °.t‘§as e ergﬁmgy @Bﬁé .l i e ek OB 0!

N, N-di € @gﬂ&ﬁa@@ﬁkj @i geal

pressur e IJC’PI ﬂﬁlﬂ‘} 'éﬁl& éHpiaEZ;FEOQ 80?'216 h'%ddldémc@'ihe defidH Gadibn was

cat al yst Je taﬁ'(f thB Ssidud| uﬁUE@&lﬂ fikod M NcotdHitril.y The GEdRilict WAS filtedcE 6T b, dried én

cat al yst Wac%ofa{ b0-€! A6ldiRY 3,105k (808%) bf dig-BirRnd PehlcR/BP ARy 3-netRxy-BRHe methwas
suspendgd l-nowﬂs-qm%nm&hmﬂdmmnmaaoemoturaaﬁmdanﬁde, mp\E74.9r Glicag. 80)o et hane
(2x). The conbl ned -extracts were washed wth water, dried, filtered and
evap- or ateghplelne resi due was purified tw ce by coI umm chromat ogr aphy
(gi)ica gel; CH2C02/ CH30H 97.5:2.5). The eluent of the desired fraction was
evapor at edh aixuiret ¢fet.07amitsl lcinternediete 75 8.8 birtsell sediupneatonate and 200) Rarts Yhamelvidy ct
was fi | doempentanohd wamslirret prsrefluxpcoiwith wefor)Sparatigel ferst 1yn Therp ware adged 3,7 pans of 6-

5- (acet y| ahiore@)@-chiatorsipiy 2h-pyridain-3tone gechiesing Ptarﬁflusiqmpfmssey'faa%‘"" oveynight. They
(interm Iia)ﬁ'Ont rpixture was qﬂ(aﬂ?fai@filﬂ“é “E?f ’ei'g"elw aiakes "(Bf in |df?f"8’r°ﬁﬁtﬂ?“3 sl§°'”t'i'b Zsz

parts of Naghef 3fith datee | dﬁ?qinf' he rggidug by &o! h

1 hour at ilicpgehe ‘ﬁé%@'r" ".‘-3) 9 ° 'ﬁ apﬁ'ia g o A) o
pour ed Pntss 3?’6"' pﬁ? I'O Top l’l ,Ii 3& -- ?aendf -3,4-
di cllor orr%*—?%ﬂ?%m i"m' Ty é[{ gf( " e 4 At e ol b
dried, filMeP@EHRARORMPLSSARE e Pesd suspended in 2, 2" -ox-

ybi spropar}:e(am'll'tﬁg product was f||tered of f and dried, yielding 17. 8 parts
(81. 5% ,of 5-(ac- i5 et yl am no) - 6ch|oro34d|hydro 2H 1

- benZopYr aNmBafad B Rk SitorBiateB 4,18 Bfs(df Biriyo-2kdinmethinoPmBharieslifehaf ester)34
parts of 'dﬁtpﬁm(ﬂlﬁéﬁl-é-gentagon@%n@abﬁ ar@fof SuRluASTaIboiad Wl Istdddad asiGked Quithavates Of
wat er was sebardiib dorf30 houts. TRéIfesiction mixRifel was elapbiaRd aid theresiddel veis dinael with Gyatet. ITee
reacti on rproduttin@s GriractéCwithi dichiBmbihang xdl andl thecombinedberrict vestle Wastisdowith|vater, drieici d.
The presi filtéréd end/évapordiddt Biecrdsidiofwaa pifield by doluryri eirahategraphyG(Siliqacget SCH26B/CAQH of
5- am no- 6-855). OThe - Gyedt di tp CdesiredHraltionheas eyapwrated 8nd: thebrosiguei wasasuspenderyin 2,2
225. 91 C (ianyhispropang4The prgiugEasfillored Hff aind Jripdayielding 2440041t (57§ of Gisthaming-Gephloro-

met hyl  2- Hitygip-Ni3metony1-iprehysntyapdmethyih4-aipegidipdl- 21 -epn2qryRpr-d-carboxamide;

di met hy! f oPmiIPR-10€ @@Pe78dded porti onwi se 24 parts of a di spersion of sodium
hydri de®i n m neral oil 25 (50% under a nitrogen atnosphere. After
stirring f2@mReBour at roomtenperature, there was added a

A mixture of 3.53 parts of intermediate 5, 2.1 parts of 1-(3-chloropropyl)-3-ethyl-2-imidazolidinone, 94 paris
of N,N-dimethylformamide and 1.68 parts of sodium carbonate was stirred for 20 hours at 70°C. The
55 reaction mixture was evaporated and the residue was diluted with water. The product was extracted with
dichloromethane (2x) and the combined extracts were washed with water, dried, filtered and evaporated.
The residue was purified by column chromatography (silica gel ; CHzCl2/CHa OH(NHs) 96:4). The eluent of
the desired fraction was evaporated and the residue was converted into the ethanedioate salt in 2-propanol.
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solutign of 55.2 parts of 3-chloro-2-nethyl-1-propene in 47 parts of

N, N-di met hyl formam de. Stirring was | pued for 3 days at 500C. The
reaction mxture was evaporated anfﬁcﬁgaéggghe was di ssolved in

di chl oronet hane. This solution was washed with water, sodium hydroxide 10%

and vat er ag ot hddSierd bffSha drob, LRI 418 Sark FREHE At Bit-arhIRG. s oA AP [8 Syl
crystal | i zedyp, i-PRaaZolidingIropit 1@9&:%%0;:2. %@@aﬂm&z Admethil-7-behZotufal ﬁ-craﬁ)qyxg? o and
dried, yielethamiofsF); Mp/208.0{OL

4- (acetyl am no) - 2-[ (2- et hyl - 2- propenyl)oxyl - benzoate (interm 15). b) A
m xture of Examglard s of internediate 15 and 226 parts of

1-met hyl - 2-pyrrolidinone was stirred for 1.5 hour at reflux tenperature.
Af t er cool iMgixtutehe 2.6 partsi ob 12-ietiométhyl-@,3 iazolgne,Ls. darisndf dntermediana 2.£2.12 gdne op sarilirc t
was ext r actcetionatet 4nd d47ciberts rob INN-dimetayiforthainida rvaks tstieedcionBidaysd ate70t Cadties comling: the
washed wi t hieagipneamixturg rwae ¢vap@ted. Thpjrpsidue avds aertitiopadalpetreat dighlordiethane sindl waterndhe
cryst al | oz @panie bmryaisepm dhiwaphed wilhwater,dried, filtesetl and evaparatpd. | The residuepfas purified by
dried, vyi e|cgprn©ctggnapgrpaw ﬂn:@‘ggl EHACLGH QO £F; |The eluent of the desired fraction was evaporated
4- (acetyl ar‘\‘l‘%g%'ez'dw ljzed Stoppeaceignitrils (tp v df°'°5€h‘ﬁ§?{t"@’° afides)). (Fhe praduct

li quor was “&% S EHO Lhende d'i'eé’é'i' ¥gEe %tﬂ? 28\ pafts (53§ ﬁﬂé?f"‘?"ﬁ'%‘?’ér
ang recr doxolan-2 i metyl)-Sumethgrvsrivpd md- 2.3 iy png; 7&6"%“! oMl 17. 6P
parts (24. 1 4-(ac-

etyl am no) -2- h dﬁoxy -(2-net hyl - 2- propenyl ) benzoate. Total yield: 53.0
parts (74. erm 16). 40 c) A mxture of 126 parts of internediate
16 and 1220, RaglSor Olra Thods s G -RLAIHlopipyiy-8 bt H-obd &9@%‘:& it ihtGilottite 2, 2.04

L eNDer at i iy ) (A Sl g R e

and the whahereadion %Jr@ﬁiseédawaieh d Gg{larcwa-g QFJeBQ@ﬁe (eglﬁe THS Wtoduet Wis BRFhcted with
extracts Weichiodmethad (b et $6 britiined YestivRis ko WakHBPWth Wty Cdried TMlord 5 dviidihted.
dried, fil tré edideWaLorpnnial Rih achdRitliccE Whidh ARH dRdps RENEGvrdadled! yiélding 2.30
ybi spr opan@arsTh@4.p%pduiCt cisvamihd-$-thigre2|3-aihfdralHB-mldthoReH-[3Y(R-RletlyiNg-bbRimiGazilari)s
(83.8% =f propyifa+pipetidingl57-benzofurancarboxamide monohydrate; mp. 151.5°C (comp. 27).

(acetyl am no) - 2, 3-di hydro- 2, 2-di net hyl - 7- benzof urancar boxyl ate (interm
17). d) A ﬂmnlﬁr‘@ of 10.5 parts of internediate 17, 5.87 parts of

N-chl or osucci ni m de and 158 parts of acetonitrile was stirred for 1 hour at
reflux tenpdenisugrob 3.3 partsef intsopdiatay2, 44prarts efathyl Nii2-erosteviibphamdcarbemate @ Haris of a
i ce- wat e¥. Sqipion of higehene inanrethanal A% @nd 198 fattsof dnethandh Mesrhydimeanated ghaprmahpressyra and
conbi ned e@PiGiEs2 mef El?ti"'é!ﬂ'm sharepal catplysh A Mipa fhe caleulstpd amqun g0 Wos deken
suspended [Py 1B Zalygl ogr .th°'f'|‘?’ét° 6!?8?’3 ghe;tysiduer was dilited withrwater ang the

dri ed, i eP ﬁe)g ombmed extracts were dried, filtered and evap-
4- (acet );;I a - ‘g%}n g ‘:; -dra ﬁ s: ue 'H‘e‘f' I9°"7 f‘i?(')"?‘sag 351@ é{;
él)?\t&gglmumlm IQfll ed %a?g .08 pa sggm h 1 cis- hﬁ-ﬁé- rr)\%% -C oro%3d€ﬁ ro-7- f
refl ux t enpg 2 Bﬂéh gar@dﬁ er coo |ng, ethpﬁ'o'r? ure was tg r? eds%o

4-5. The preC| p| ‘ate was filtered off and dried, yi eI di ng 8. 1 parts (83. 8%
of 4-am g0-Ekanitd @ 0- 2, 3-di hydro-2, 2- 65 di met hyl - 7- benzof ur ancar boxyl i c
acid (interm 19). 23 EP 0 389 037 Bi B. Preparation of the final
conpounds Hsantkred midture 6f 8 paits’ 6f inbrmddiSte [V paits Qf tdtrakyarforiem] 2tparts2of & séMtiopaf t S
of sodi um drdaphenadib enethaiod 4ex reit €D pafts pOinehanbluwasi didéd] aropwish d Avbdysdiot $1 A of an

4- et hyl - 2-apetaidehytie reelutivhSn sttrahytietirah A0% lant @8rpae¢ ofr tetfahyticofiiran)jaring tther ieydiogénatipna
wat er sepanfiercaompléionaxf thehreydragiiation.othe oétalyst Wap filteted ofif and the filirate was evaporated. The

1- ( 2- chl or ersidhe W3s dissplydqhih diphigorpdtiiepe] ansl- thisistletion ivas washasl with-vwatee (2x)s thiedr filtargd wads
conti nued @vagprated;Hhe pesidyecyasgcrystaliized fram @eatonitrifey The praduct was fillired offrand died, vigiditge d
wi th wat er 28§h@ ) | Ay sis-Spginodrchlerg N-(l-pihylSrmesthogipieasigipdl bt dley droiel -ben-
resi due wagoPAPErCP a'BV"d‘?ﬂ Vitiodl 8K?°5\‘?a§1bgraphy (silica gel; 10 CH2Cl 2/ CH3CH
96: 4). The EeI ugn4 of the desired fraction was evaporated and the residue
was crysta from 2, 2' - oxybi spropane The product was dried in vacuo at

700C, vyi eI
L [2-(3-et a%ur% 0;39 Q otf % Izgxanal ?54 ter E: f I’ae ss:h:(ﬁonngf:th £p1'|ene in metfrltanol
&%ia@?t gog! Aﬂg tﬁe Iate teh ,a{hg é ags'

-yl) et hysls] ﬁ.&u taa

NP.  173. 7O0%iitdrd i %nd dhb-filtrate was evaporated. The resndue was punfled by column chromatography (silica gel;
CH2Cl/CH;OH (NH3) 98:2). The eluent of the desired fraction was evaporated and the residue was
crystallized from 2,2'-oxybispropane. The product was dried in vacuo at 70°C, yielding 3.20 parts (68.5%)
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s, Exanple 6 A mixture of 4.2 parts of

3-(2-Dbronoet hyl) - 2- net hyl - 4H qui ngg&i?g]oél e nonohydrobrom de, 3.3 parts

of internediate 2, 4.24 parts of onate, 160 parts of

4- et hyl - 2- pent anone and a few crystals of potassiumiodide was stirred for

20 hours gt En@-fdJaH?ﬁo-%-%HH’SfNa(ﬁ-Héﬁl~3-@9u%xﬁ@$u£(e%&hyl)%$d|@H@Wa%ﬁ@n&ﬂ%x&nﬁ& 20np.

resi due Wgd 4P doinpi gpned between trichloronet hane "and wat er e organic

| ayer was washed with water, dried, filtered and evaporated. The residue

~was purifafplewsce by col um chromat ography (silica gel; CHC19/CHaCH 97:3
HPLC. i licagel; CsHs-CH3/i. Cal-70H 80:20). The eluent of the desired

fracti on aesdteseEd mited (Bndmbihgetliy)32-clidethymsthgicaytaimale) 5.7 mets biristermadiaé oni garti | e.
The pr odudfta suiugiorf of| thigphere iofiethanvtl 4% 198chatts ofvreathanol ahd 6 Paits, of \pobsilimngrefate viis
parts (60hysfdgenafed ei o+l pressae-abd whrin tanpe2iu-with [2ypeitsoof pallp@unmrari-¢harcyal gatalyst 10%.
-[2-(2- nmedfter ttecalculated amount of hydrogen was taken up the catalyst was filtered off and the filtrate was

yl - 4- o%0- %m%meaMei ) ad ﬂ;;?pq mﬁzﬁgﬁ gndpwaieroTher orgenior lsvstawasde;
np. 274. 9sagargted. cwashed with) watgry 4 tefe%a fyaperatechf The  resfdug awasssolififier e A2rexi at e
7, 3.82 pHispwryp @d@lcﬁ mf%ﬁ”BR?rP&ﬂ"éte%l‘f’ﬂﬂe odsid) Hetpsodygt was fifferer] ypff 20 * G3gnd dried in
pent anoneYafkesat 401 G, vislgling 6 pag (7§7&d %W‘FW‘%’P@Y“ gﬁ?ﬁ‘f’&ﬁ’@?ﬂ's ghigro-2,3-giygro-7-

Ther e Werléenmoczrb?nymyplés-nafth%(yJ-p| ridinylJethylJmethylcarbamate (comp.’4

chl or 0?2- éS c gropropyl) 2H pyridazin-3-one and stirring at reflux

t enper at continued overnight. The reaction m xture was evapor at ed

andythe rgsi figin {& toft §517.4 rtéd?m?e'nﬁé&a%ré%ﬂ'%;%{ll?of 2??:1 ano§\%rggdtf394w’iiart§@ﬁ£ed

Wi t hWat efronalirktf t&rr% @D
col UM £ N RSBRAOEARRY i wssac i éﬁila%g n@ﬁw.h of

the desi r@duJ LAGH O Nyl S48 RBRA R &JJAEarﬁnﬁ‘oS?»-EHlb?oﬁ-?l@%O Sty a5 Ho’?ﬂdr' n

2, 2" - OXY bpiSdAEIRFIEANEdinyBISEr-toh Mk EbartbRdnide; inp STo6.fl- @&%@@ﬂ‘ ried, yielding 3
parts (63.7% of cis-5-am no-6-chloro- N-[l -[3-(3-chloro-1

, 6-di hydr exafwpiex®- 1 - pyri dazi nyl ) propyl ] - 3- met hoxy- 4- pi peri di nyl]-3, 4-
di hydr es 2H benzopyr an- 8- car boxam de; np. 149. 5-C (conp. 136). Exanple 8 40
A m xt ur eA gblutidn 4f p&T pats of cis-Aaminord-dilard-8-{ (cydorh@hyledrheathogyf-4-piperidinyl}-2,3-dihydro-7-
t et r ahy dr eengofyrancabaxarbibien in0178 rmatish efitetrabydraiwrart and( 58tparts) of rBdhapeimias hpdrogenated at
4-a4yet hy| - gorma pregsvem endagi foom BApereipneswith 6 panteliof) Ranon miskehAfier the salsuldtedr arepuptnad
refl uxed ixdopen wes @kensupp e refalyst) was ditersD offy gngl the filliate was vapioied.nThet residue, was
evapor 8t eRprifigdoby elumns shrematogranbly drilica, el Gk Gl#/CHeQHINH:) 9318 Pheoelvast of\thg desired
ext r act ed"agfianrvagiexspeaied sed War‘i@' D¥7S Ayipliesruiran arsionisle Ecrhichca few wiope o walsied
with wat eyere gjded The d“‘Ftl @;g@ Jrieg iR yacuorg 401 & yjelding Byppart @??%’l‘ﬁd by
colum ¢ ﬁen;% LAl e )éé" K4 POty Dy Gl -Gy asy bl BrRIM™® ¢ he
de5|re f h was evaporated and the residue was suspended in 2,2'-
oxyblspro REis 1gN€ product was filtered off and dried, yielding 2.44 parts
(5&5% =5-am no- 6-chl oro- 3, 4-di hydro- N-[ 3- net hoxy-1

-[(tetr ah'ydj 0 cgo'IJdu El&cﬁé{h) rﬁkb&é' };f QB pbé?tg réfdélglx-kllunﬁgfcﬂoro-z ,3-dihydro-N-[3-methoxy-1-[2-
- benZC’pyr(?d%fh&arﬁiﬁ&) AYRBiSLRdinyi7-berzofarankcartoxdntidd Hb £l R8T FricHlorombthahb UT €
of 3. 5% padrd 8dded 15ph@ HBPyRdi8inetarbenyilcHivbd. %ft&fsturrmg for 15 min. at 0°C, there were added
1- (13- chl odregwise )81 parts-ot NNdistielthiahahiieOkeeplig 16 Bmpététurd BBIbW 10C. Stirring was continued
N, N- di et foiy b6 dowranit dma®ehpdratd. DR teactioh nfide Wb GasHa0 Niath waterSdrtl fillerd dnar 20
- hours at e@fbGtedI i BSdusrwea ctystallizedifrarh ataonitdls (i€ WhigtDSoiioohten Wels ddded)s he ipebidact Wa's
di | ut ed wvuwéstfilteved off at OF Geang ddedUre vacumnat 40 XC.ryiettling (3.3/patté) (7d.6% hdfeisekantitociublofo2d and
t he combi dikydroeiBmnthoxy-idimethw{t-pyulidinyicerbovabaminolethy(l-d-giperidinylf-er ed and
evapor at elpnzofunrncareoxaroideemonghydeata; mpi 80 tfy (coro. ¥@n chr omat ogr aphy (silica gel;
CH2C12/ CH3OH(NHa) 96:4). The eluent of the desired fraction was evaporated
and the r2@m@8d® was converted into the ethanedioate salt in 2-propanol. 24
EP O 3;?0904)%f“§1 The roduct vvgspf ||d| ter ed off and drl_gﬁ_amy(l) ﬁlhdhpg 4b %ﬁ) arts
(70 09 ?s g-- -[1-(4-aminobutyl)-3-
-i mi dazol P mﬁg@ﬁy FeniRee it e "a?' 'dg S35 aptn A N dnaihyliprmamids | - 7-
benzof ur a@&&f carbonate was lrre ours e solv was evéporated and th
d in trichloromethane. The orgamc layer was washed with water, dried, filtered and
evaporated. The residue was purified by column chromatography (silica gel; CHClz/CHs OH (NH3) 98:2). The
55 eluent of the desired fraction was evaporated and the residue was crystallized from 2,2"-oxybispropane. The
product was dried in vacuo at 60°C, yielding 1.44 parts (35.4%) of cis-4-amino-5-chloro-N-[1-[4-[(3-cyano-
2-pyridinyl)amino]butyl]-3-methoxy-4-piperidinyl]-2,3-dihydro-7-benzofurancarboxamide hemihydrate; mp.
129.7* C (comp. 6).
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et hanedi oate(1:1); np. 208.0 * C (conp. 121) o Exanple 10 A m xture of
2.6 parts of 2-iodonethyl-1.3-di oxo#f %B 8 Parts of internediate 2, 2.12
parts of sodium carbonate and 47 pa 0389 NRFdI met hyl f or mam de was stirred
for 3 days at 70eC. After cooling, the reaction m xture was evaporated. The
resi due wasgfahb bg | oned between di chl oronethane and water. The o organic
| ayer was separated, washed with water, dried, filtered and evaporated. The

resi due wasa pitulef df 998 Péﬂs%pi-bl{lﬂ?o gkn ejm&dnwnaw phrd df bénipoliidl 35 ahd i fiMnfar bt of
95:5). The gNdpidinymanidd Wi Slife@dorTd s iaDTR0VO.Afte? G6HtiAY, fhib Phcton ehillie wisSsaHitlonsd
was crysisal fetwbesl dithismeand evdtl éthandl. tHeCoryskiic (dyetwdsaidparitad Bried] filtd@b @hd BVapdiated.
added) . Therhgrrextiue was\pusifidd byl coludél chrdoinatagraghy (Siliad gelVGte CHACHETH 90310y, SThél @luétit ofifie C.
yi el di ng 2.ddsipdfraciof &s d¥8florakd atd the fsidus wes-chystellided fram addidnitrile (to which some water was

- (1, 3- di oxcddaet).Zhy produt Wwad fiiter8d nik &too Cyand didpyisiding 0185 dart® (33.6%) biyoibr4caminokiisahionr ur
ancar boxam 2idihydreN-[14%5(3,43d19dre-40xq- 2 quinazoli@@aminddetemilSirestibty-Apipdridinylk2 of 2. 78
parts of 101 -Kegzofurdncarkopantige defquihydrate;impl. 19118° Gdeempr88iazol e, 3.3 parts of
intermediate 2, 2.04 20 parts of N, N-diethyl ethanam ne and 94 parts of

N, N- di nethyﬁi‘ﬂﬂﬂrﬁln de was stirred for 20 hours at 70* C. The reaction

m xture was_ evaporated and water was added to the residue. The product was

extracted vi 'E‘Pf‘”[ﬂ ﬁP%P?Sﬁﬁf%ﬁﬂ'“ N 1'(§Lﬂ'ﬂ'"?qm¥')‘@(5'ﬁm°’f¥eﬂ"’ée%f"f’
W th vat Er o [ Ic| |%a irr CE S\E%ngoo e y U(e. Wi I%
?fl IF thglggd wZ:s [2) % wi d|c oromethane 3 ? T@gombme e er§ (Finaéd ered

fram.acet orfl

PRrLs (44. égn e(y‘%ﬂorated e, resjdye || mn chr si H2C|2/0H30H(NH3)
ci S-4-am NGy5:23 fe}n? thg{fdop w f&{te % é@ﬁ% onverted into. the
H benzi mydagah ed?oafe 2 'm erney \Palsﬁﬁér r| , w @aﬂ& 5! %%s
nmonohydr at emidi-chibrie |92- I)HM 11% Oip d. AL t s—of
i nt er medi atgimethyl- febéhza@faﬂcam&famtas lémne nemsﬁo PRER af. pagpte, 2

parts of a so solution of thiophene in net hanol 40 and 19 parts of
met hanol weegkakipelppgenat ed at nornmal pressure and 50 - Cwith 2 parts of
pl ati numson-charcoal catalyst 5%  After the cal cul ated amount of hydrogen

m
[=]

é%'%e

-3-methox¥

was taken upmixtultecot 6 parisl oy sis-5-amito-Ni[1-Bamidprogyl)-3amethokyRepibaritiby le-ahlomed-dihydro-2H-1-

evapor at ed. befidvpyrareScathogamides 3.2 ipartst f R-rattiylthiowd:peimidinotlard 78 pertsoofacétonitels was stirred

&xfract ed vaverwedkeot labretiuxeierhperatird. Thg reactiore mixtorelwaseuapesated and Hhe vasides wasi raditioned

filtered arh$tweempichlorprmeteade amthemmenid (g Vlrasaqqu's fayerdwasysepasateshend re-extracted with

chr omat o@r fighipromsthprieci@xlgdhe camigned Zioorpmpihang: Igyers e deed, diligred) pndsevapeseded. The

desired frde¥ ”Srwaﬁ/aﬂ"'ﬁé"\'/ ¥ Elumneghrometooreply (silice; agk 8”@%6'@95%'&&& -jThe eluent of the

2, 2" - oxybi % bef’la"!?gé agg&?ﬁ'fz’te‘évé@ e ﬁsg\ﬁdm@f ‘Pep%{?f?g;tﬂiygfélﬁed a&’élaﬂqt‘jzgg'f‘%lﬁg _

parts (58. lﬁ% % I ?2 ol

benzofuran)ﬁﬁ %\'Fﬁd ey tfyﬁ E:éz yn ?r% Py 35[’ ma

te heni h{dratoo” :i ﬁ"% %‘h r e
amino:6-chlojo-; ro- -[1=[3-] dro d i o erj my

of &4 part, g Q F ’R;g’ -ﬁaeh l@’ ; e';ly %FF

sol ution of, hopenelnrre "H so ano

dropwi se a m xture of 11 m of an acet aI dehyde sol uti on | n tet rahydrof uran

10% and & %.Rapib 83 of tetrahydrofuran, during the hydrogenation. 46 After

conpl etion of the hydrogenation, the catalyst was filtered off and the

filtrate was mdMAor 84 @dus Jfflﬁs-mﬁhwaums-dhm jachbtioRy- H3qPmeth @Bt dbR6I -2

t hi s sol ut i pepylvapipevimiipel2-direthyNFetofdofutaicaboxaitidecaid 85 iml bicdn@guedisisufivia R6IE 3bl6idn

The resi duetwass stired et 2 hdursz @ deflux Gempacaitied AStérT dobling, fhé @saption duitiire \Was bésiflet avite d

of f and & i spuoniai anddextrarted. Gifh dipllororaethafd 3253 %G heo Eombined Texizatisnweré -dribd, Ofittered\-and.

- et hyl - 3- neavenoreied 4 Thei nesiduedivan \puijfie@ by -columy dimemadgraphy [silica gel ; CH2Cl2/CHsOH 95:5). The

zopyr an- 8- ciepiot i desired figction H8s evappritechand thegrpjidueys Euspersipd in1242tuvhisrronane Toé 3

parts of 1-Rieduginwgs filtered off and Lried, er!ﬂ"ér artst (61.896)1 of gis-4-arpjo-Fehian-2-flibyeiragi-[3-

t hi ophene |’h°"f?é¥ frifrrsppentyl-4cpigerisinyl}-2; -Faphy-7opnzotluisaqariesaniden bamitydigies mp. 137.7°C

hydr ogent 8°™p 112r mal pressure and at 50 * Cwith 2 parts of s5

pl ati num on- chalr Pal catalyst 5% After the cal cul ated anmount of hydrogen

was taken [E‘,a—m?—ﬁg—catal yst was filtered off and the filtrate was

oy oo Pife] 530148 YPB34 i oyl B SR e B350

Croch/ %%gﬁ Rt i SR R sied

and the re Sdv edhe resndue was taken up in water and the whole was basified with ammonia. The product was

extraced wﬂh trichloromethane and the extract was dried, filtered and evaporated. The residue was
crystallized from acetonifrile (to which a few drops of water were added). The product was filtered off at
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crystallized from 2, 2' - oxybi spropane. The product was dried in vacuo at 70
C, yielding 3.20 parts (68.5% 25 &Eng §§9 037 B1 of

cis-4-anino-5-ch|oro-N—(l-hexyI-SEﬁ? 87 - pi peridinyl)-2, 3-di hydro-7-benz
of ur ancar boxam de; np. 130.4 0 C (conp. 8). Exanple 15 5 A m xture of 4.5

parts of §. éx.?dh tRXL&ED MY 4« 6, 2S£ phad Th 8] 6RLLBHRIGS-cRors:2 8affdio-Rfa-

| nt er medi gftﬁo -[ﬁ(ﬁm‘iﬂ%mﬂ&) ﬁylﬁ&didlh&iﬁbﬁ]—#b%nztohPaﬁ&h:%%’iﬁeﬁndﬁ&iyhﬁﬁ%on{ﬂﬁyaz).19‘8 parts
of et hangle ARfbupadioh i Tibl BQeRSépkil a&Biamb & sy {fu&a@gﬂswsmﬁm By b
pressur e ghsbedifekbhfsRessat ure with 2 parts of palladi um on-charcoal

catalyst 10% Arter the cal cul ated anount of hydrogen was taken up, the

cat al yst fyltered off and the filtrate was 70 evaporated. The residue
was parti bet ween trichl oronmet hane and water. The organic | ayer was
separated, washed with watergooadried, filf{gred and evaporated. The residue
was solidified in 2,2 -o0x- (%lsprgpa : 0 which a few drops of water were

added) 20 The prqgu er ff *£. and dried in vacuo at 40'C,
yi el di ng 6.3_pgff§hﬁ¥gf éﬁ%’- ‘ ’ P@%

cis-[2-[4-[(4-am no-5-ch
benzof ur anyl ) car bonyl am no} - 3- net hoXy- 1-
(comp. 41). 15 Exanple 16 X .- T refluxing solution of 17.4 parts of
intermdiagile 2 in 195 parts of 2-nropapol wer
- propeneni tYebhg. | BLifrring ag2reflux t
The} r eact ijopoMm Ppdgine was 20 evapor s
frohT?-pr —Tje _proauctowas T1
yi el di ng 4.8 part g (73.7% ijn Ci s-4

e wa-Aont i Nubskekalt | lphdur s.
he residue s forty/ s§ a®’0C) 4ed
and dried 1h vacuojat 64 C,

chlorQ-N[1

- (2- cyanodt h¥l )} 3 et hoXsr 'éidﬁdif 173.1

pi peridin I]-2,3-dihydro-71%fégofuranc rboxagi de; np. 1904 7*C (conp. 7).
Exanple 19 25 A soljuti on of .7 par

ci s-4-am =yt Hroxy=—d—prperrdrmyti= 2,3-d1 hydr
0- 7- begzofurancarboxam de in 178 parts of tetrahydrofuran and 158 parts of
met hanol was hydrogenated at normal pressure and at roomtenperature with 6
parts of Raney nickel. After the cal cul ated anount of hydrogen was taken
ups_s he catalyst was filtered off and the filtrate was evaporated. The
residue was 30 purified by colum chromatography (silica gel;

CH2Cl 2/83€H30H(NHa) 93: 7). The eluent of the desired fraction was evaporated
and the residue was crystallized fromacetonitrile (to which a few drops of
wat er were added). The product was filtered off at 0 * C and dried in vacuo
at 400 C, yielding 8.5 parts (53.6% of cis-4-amno-N[1

- (2-am.noet hyl) - 3- met hoxy- 4- pi peri di nyl ] -5-chl or o- 2, 3-di hydr o- 7- benzof ur anc
arboxarff de (conp. 35). 35 Exanple 18 To a cool ed (ice-bath) mixture of 3.8
par%s of cis-4-ami no-5-chloro-2,3-di hydro-N-[ 3- net hoxy- 1-[ 2-

(et hyl am no) et hyl ] - 4- pi peri di nyl ] - 7- benzof ur ancar boxam de nonohydrate in
104.3 parts of trichloronmethane 40 were added 1.3 parts of
1-pyrrq}idinecarbonyl chloride. After stirring for 15 min. at 0 C, there
wer e added dropwi se 1.31 parts of N, N-diethyl et hanam ne, keeping the
tenperature below 10 *C. Stirring was continued for 20 hours at room
tenperature. The reaction m xture was washed with water, dried, filtered
and evaporated. The residue was crystallized fromacetonitrile (to which
sonme waser was added). The product was filtered off at 00C and dried in
vacuo at 400C, yielding 3.3 parts (73.6% of cis-4-am no-5-chloro-2, 3-

55

28



45
di hydro N-[3 nmet hoxy- 1 [2-[methyl (1
eridinylj-7- benzofurancarboxam de
Exanpl e 19 50

| i di nyl
FBheg aEbE.

3.2 parts of cis-4-am no-N-[1-(4-am nobutyl)- 3-

carbonyl )am no]ethyl]-4-pip
; np. 112.00C (conp. 43).
A mxture of 1.4 parts of 2-chloro-3-pyridinecarbonitrile,

met hoxy- 4- pi pep—i—eiydpSachl orge23-dihydro-7-h 5.8
parts of NN-di IExof nmani delﬁnd 1.3 pmi t K3of| sodiam car Jowsdranviampst|i rr ed
for 20 hours X ent was evdporatled and the rlesk WEE)

di ssolveq in tjichl The org er was washgd with |wat er,
dried, filtergd &nc ~Fe r s pOr(CHekd col urnt71.0

chr omat ography] (si lji CH 3/ CH3 98: 2). The Hs el ugnt off the
desired fractifongwgs ghd th st I1ized f[:@%‘

2, 2' - oxybi spr pane was dr acu 0 1iC, yi el{di ng 1.44
parts (3% 4% of 4cilslla} ami no- -‘Chl or o- - [ (3 %

2- pyridi nyl)ani n8] urdy } 3- mﬁzhbxy 4- p | }-@:(€Hgihydr o- 7- bgnzef yr anca
r boxani de hemijhygr g 26 .0-(CHE),0 38528536 |Bhokdanml e
20 A m xture 1.1 -C Ioro |nazoI|none 2.4 arts |of
conpound 35 and 2 i ®i B yof N, | f.ox( s stijfrgged |f or 3
hours at .20 -] C. Afjt er§ cool nhe re | Xxture vvas rtitigned §

bet ween di chl dr ometlhang and netlhahol . nic | ayer separjat ed,
dried, filter dg A por at e The repi purifi ed colu 130.4
chromat ogr aphyl (Silji ; 2Cl 2/ CH3 . 81ue of tHel3dd red
fraction was va@oraPe and 2tpyadyl-esi duel st-O(CHzlad flr om acet B9i4fril e
(to whick so ggﬁ 1The p s .bi.(%jzed ff at 050G jand
dried, yielding C S f [l NO#It or

o o) N[lﬁ Syteotidingt () ok, 183.7

_[ 2- (3, 4- di hydr ol24- ¥t ) y1-P=&Hadst holxy- 4- pi p@ﬂiﬂl nyl ]
-7- 10 Bgenzoflurandar bpxam de sjgsqui hy 191.8 * (conp.| 88).
Exanpl e 21 A nj xi3urjeSof 4. @8:-paris- of -0-(CHj)y- 1/2Hy0 | 134.3

Ci s-4-am no- N-[[ 1- ( 4- an] noet hyl - met hpxy eridinyl]-5 chloro 2, 3-{di hyd
rng-:2, 2- 15 di net hyll- 7- benzofu ar box ydrochl ori de, 1.54 partis of
2ch|or03rrethyp zine apgd 1.68 p al ¢l i def was st} d for
20 hourssat 120 14 .f AFter codtjng, the’rfead n'ﬁ'@gpﬁﬁé s dilugedWith
wat er and t he |prdyc as extragted w dichl oro e (Bx). Th i ned
extracts were dr]i%e ,Bf | t ewseye-NANN—evap ?JL'[- 3 @@Eﬁhe Was pur }éﬁed by
col um chr omatjograghy {silica b-ef; CH2[Cl 3/ CHsQH( NH3) 95: 5)} The €] uent| of
the desired frjacti dqn whs evap®rated angd tlhe regsi due was copverted| i nto} t he
20 et han&li oatle ®allt 5ih 2-pr nol . The2gr-@Bisck was(CH,lt erpd of f fnd3dfi ed,
yielding 1.38 jpartq (2B. 1% Cl s-4-

am no- 5-chl or ¢- 2, 3-{di hydr o- N-[ 3- gmt hoxj- 1

-[2-[ (3- net hyl{ 2.py|r znyl)amn ethyl =24- i di <2, 2}

di met hyl -.7- be zcz)lfﬁra rbom t.-hanaai 0: 1:'%3(%??6hydr§t28; rrp124117. 1
* C (conp. 130). Efdanple 22 2 ol Xtufe of 5 parts of

ci s-5-am no- N-|[E1-( 3- h>y_- Pl P - orp: 3,4} di hy
dro- 2H 1- benzopyr gn § 2@%32&#&'@"’@ ngar4{§ pf y@%ﬁl?y |§Q§ piy}li%rﬁ di nol
and 79 parts df Bcdt®n|tril CHyEOst i rrpd [oFEB el rpfl ux 1298
tenperatuse. Theor qaqdt| on MeXQgHyp Was £y 4Pt ed -@CH e resu—Qoe
partitioned bgtwger ﬁl hl oro hane ang an_% A ( C)H The ag#ﬁou gayer
was separ at ed land rle-ektractedgwi th 30 aich rpmet’han 2(2x pr‘}’b hed
di chl oronet harle | aylers{ were drjled, filleded anfl evaporated} The rksidup was
purified by cdl cﬁ_rnat[E'g'rNa)[j)yZ (sil] &4 &&3; | CH BHsCH(NHa) PB6| The
el uent offethe jtwo desifed §—&~cp ns wap gqvaporphted and the|residupes wefe
separately crystalllizel fromacetohitr]ldq. Thel product was]filterpd off and

dried in vacuo at 70 *C, yielding a first fraction of 2.22

ci s-5-
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am no:- 6- chl oro- 3, 4-di hydro-N-[1

~[ 3-[ (4- hydr oxy- 2- pyri m di nyl ) ami
35 benzopyran-8-carboxam de hem

il ki

142. 6* C and a sec

ond

nmet hoxy- 4-pi peridinyl]-2H1 -

fraction of 1.00 part (15.99% of cis-5- am no-6-chloro-3,4-dihydro-N[1
-[3-[ (4- hydroxy-2-pyri m di nyl ) am no] propyl ] - 3- net hoxy- 4-pi peridinyl]-2H1 -

benzopyran-8=carbaoxam de hem hydrate- nopn 143 5-C Total vield: 3 22 parts
(51.1% ofolg dcs iconp 1£38). 40 Bxafplg3 2B A nioxaur e df base/éhit i P
Ci s-4-am no- moCh my. §- 2, 3- di hydr o- N- [ B- et hoxy- 1- [ 3- ( 2- netjhyfordh, 3} @#®xpl an- 2
-yl)- propyll | -4-lpr pgridinyl [, 2-di net Qyl-7- enzofurancarboxam and} 85 m
of an aquedqus2sul fsugi c acjd | ution 3% .@15 Etl LQ-e0H4 )g.r hours pt24.27 ! ux
t enper at ur Af tler ¢ool i"ﬁ@,—}t hE_reac idqn mx{ure was basiffied wifh 45
ammoni a and extrjact ¢d with dichl oronetQane (gx). The conlji ned exfracty were
dried, filtlerad fand evablgCgOeﬁ(O)The 8di ks Jrvas-(b((ﬂli{j)'t-ed byHsO! ujm92.8
chr omatogr gphy (jsil ijjca gel ‘CHZCI 2/ OH 9515). The elugdnt of the depired
fraction S evgpor at ed  residud was puspended in
2, 2" - oxybi slpr¥&pand. |The lS‘Ip/‘o ugt was t ebd| of fO-6Detr i dd, yi el HITR p. 4
parts (51.4% of| ci$-4-amn chl or , 3-di pydro-N-[ 3-
nmet hoxy- 1- (4- oxopentyl ) - 4- pi i di ny 2, 2-dy et hyl - 7- berjzof ur angar bokam de
henm hydtatd; np.{ 13].7-C so o conp. ). Ex@nple 24 A mjxture of 6.3}parts
of conmpound 41, [R23.4 parts o} _2-prop |, saturated with ‘hydroch oriclacid
apd 198 55 pazas of |met hEho 1S sti d-CHy | 15-04CHy)at rlef/R &0t P80 fit ur e.
Y'F cool ilng, tlhe fgeaction ture evap¢rated. The rlesi due jhas t fken
up in ter|] and {t he]whol e asifi wi th @gnmoni a. The |pr oduct | was
extraced wifth trf chllor onet e and t extrag¢t was dried,inItered anﬂ
evapor at ed.| The yesijdue was| crystal | d fro{h acetonitrille (to which few
drops of ey7 We| ¢ jadded N prod e 11| t@ @g at 15950 389
037 B1 QOC Jand ied inv at 400C, jyieldin p rts (7 909 of
Ci S-4- gpi nor 5-chj or ¢- 2, 3- ro- N-[B- _ _
met hoxy- 1- LJ2- ( hylfam no) yl | -4-pj] pqri di nyl ] - 7- benzof ur ancar bpxani fle
nonohydrat ¢ (conp. 42). conmgoundp I]i stedjin Table 2 re prepared
gceording tjo 2 nj kpg pr sgas descric}ejj i n-@.(%}}g?- tﬂ: PLOCeE 4Ny
exanpl es 5-124. 5 Tall e a L2-( .5 -IN NH- C
NH2 A B8 np. HBx CHO L2 n R3 -0- A
bassal t . no.  fo. o n o. |
form 20 5 P /IJS,QZ_-Nf -dgH3 4.
- 0- (CH2) 2- B |5 [° weronp 92 N 8 13%“34@ O{CHyr = OH0 | 1243
: O
— >
0 |6 @g(ﬂ 2| -CH3 | -O-(CHy,- 2749
40 o N
2
31 {1 <% |3|-cu3| -ocHpr | H0 1119
45 FO-O—
32 |5 @”"- _ 2| -CH3 | -O-CHpy | H0 |[157.3
NS N\r(
50 0
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28 EP 0389037 Bi Conp. Ex. L2 n R3 -0- A
bdse/salt np. no. no.

form (C2 5 NEP 038903781 o~ 0O (cH2) 2-
171.0 0 3 11 4- F- CBH4- 0- 3 -CH3 - 0- (CH2) 2-
138.6 10 4 11 CN- 3 -CH3 -0 (CH2)2- 5
17 HoIN- 4 -OR _0-(CHR2)2- 6
3-cyano- 2- pyidodyl. | BkH 4 - G2 -pn(cH3 2 DL H20 | bade?@ieq fp. | 5
! 2n0. | ndd - 0- (cH2) 2- 209.9 15 form | €O
NO 8 414 )L = ~0- (O 2-
130. 4 20 9 2py | - P o( D-
159.4 10 p 37| 3 2-6&?‘? gﬁ CIB-IB d(C*-I?<52(c 0)H20 {253
150.4 11 b -pyMrrolidi C(0) - 3 -O (CHi2) 2-
183.7 12 B et rfahydr o- ranyl 1 - ZHS -0- (ch2) 2-
172.2 250 | fIl 43 5 I sC24N N 3
- CH3 - D- soHRY2- 1/ Neko  13p1d @H3 |  -0-(aHy),- 14 H
S B ) 2} 549'@{33 O | 3 "o
5 5 36 | 18| HsCrO-C 2 | SHopp) £ (Cﬁz)z' e I?120 W2 ko
17 11" Bir | 18 | (H;C3)p-N-C(0)-BiH-- Fpd -CHj3 |- O-Q-(EHy)2- ﬁm 57.4| 124
18 5 2-CHB-1, b-difoxol an-2-91 3 - EH3 - 0- ( CH2) 2- H2 1ij18. 7
19 1 23 3-£0) N Ye -} - C 2
1298 45 39;9 7C(11 A c. o6HLT-| 3 Oagéﬁ'% o0-f B b-
H20 1% .3j21 |13 @H 2 -CH3 - 0- (CHR) 2-
H20 710 221 |5 2 -CH3 - O (fcHz) 2}
266.0 50 N | CH3 &5, 29 R0389037B1 Co k.
L2 P 1B teu-ahydrg-Z_-f@x_aﬂyl- 7 'cgg%qgl é?i-l(Fﬁz)ﬁ%ﬁ Mo. no. o167
_ Q : r 3
023 & “HB&-MNQ-C-W— 3 3&1{#‘93'? :‘B-.({iﬁz) 2.| Y2H,0 | 145.4
124. 2 o
- 4 |15 ™ 8 5| -cH3 | -O-(CHy),-
~ CH:—f—o—‘é—-T— 3 22
30 CH, Cts
42 |24 CH3-NH- 2| -CH3 | -O«(CHp)y H0
0
43 |18 CN_'C'_N_ 2| -CH3 | -O-(CHyy H,0 | 112.0
35 (I:H3
C | 7
o] e |3]-cHs| -ocHpy 203.6
40
45 | s Hscz-N)LN— 4| -CH3| -O«(CHyy H0 | 1132
d 0
46 9 Hscz—NJkN— 3] -CH;3 -0-(CHy),- 180.2
50
Cl
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24 11 HSC2- 0- C( O - 3 -CH3 -0- (CH2) 2- H 20 92.8

10 25 5 HCN N - - 0- (CH2) 2-
177.2 15 E"o"o’%’“‘?%’ CH3- AN- 3
- CH3 -0 (CH2) 2- 1/2 H20 128.0 20 (j CF13
27 11 N N 3 -CH3 - 0- (CH2) 2- H20 151.5
25 CHO 28 I GH30—<—€: 3——€H3 EHY2- H20
147.9 30 Comp. | Ex. L¥abo 29| 7| 5R H5CB-erp- | basgfsalt “;46 L CH3
20- (CH2) 2- 00,3801 104 3 35 I Xeb foeme 4O | 6
2 - CH3s - Q- (G 2- 749 %0 2CHL : P20 0
't 31 11 & (i OdS'U\ 3 7 &€3 '0'(9“63{ éaﬁo 2°2r—é hO
111.9 45 \—§ -1 o] 32 5 CTIN. .. 2
- CH3 -0-(cHd) 2 10° 143 ko D
1 85 30 eH *83doisob7 B1 CBrp. Ex. [ 6] -CH3| -OyGHy,0- n | 1387
-0-A- 10 base/ qal t| mp. noji no. _
form (CC) P49 | 7 N 2 | -CH3 |330-(CHH,-O- H7C3} W19 N
'3 -CH3 L O (QH2) b- @ 129] 9 10|34 11 NC-
1 -0 L 0- (qH2) - H2N P -CH3
-0-(CH2)2- 36| Soid 11 H5c2~F - NH| 3 | -6H3 {or@-(CH)2-0- JO (CH2) 2423 1/2
‘H20  135.2 37 18 O)-NH— 2 {oms -0- (CHR) 2
157.4 38 71 St 8H Bl -CHsi3  -OCH) 3- 0- 39.2
_15\_/,8 20 39 8 t=trahydr 2furany- I} -CH3 -04(CH2) 210
1976 C 40 |18 12| <_ 2-furnyl- 1 | -eHs3{CHa0-(CHy),- - 0- (H5ER) P-87.0 | 1/ 2
H20 14;;.4 al 41 |15 ol 1 1 2 -CH3 S0- (EH2) 2
CFA-COCN Boss |12 @(J_ p|sCH3 (b -O-(CHy)- 191.1
54 | 8 | terahydro-2-furanyl- | 2| -CH3 | -O-(CHy)y- HO | 124.6
2 55 | 8 | tewahydro-2-pyranyl- | 1| -CH3 | -O-(CHp)- | 150.8
56 | 8 | tetrahydro-2-furanyl- | 1 | -CH3 }O-C(CHz3),-CHy- 170.1
[o)
— 57 |12 “’°’°‘C"‘é'; 2| -cH3 | -O(CHpy | 12H;0 | 1164
]
30 o]
s8 |1 . 3| -cH3 | -ocHy,r | HO | 2319
_ 0
U 59 |11 CH;5-0- 3| -CH3 -O-(CHyp)>- H,O |1183
o’ j’\
60 | 7 HC2-N" “N— 3| -CH3 }O-C(CH3),-CH,- 187.1
. &
0
61 | 7 ﬂHqu—NJL“ 3| -cH3 | -O-(CHyy H,0 |103.0
; O
[}
62 s H,c‘—CH,-N'lLN— 31 -H -0-(CHy)p- 216.9
50 -
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42 24 CH3- NH 2 -CH3 - 0- (CH2) 2- H20 0 43 18
ON G N 2 -CH3 .- . H20 112.0 35
CH3 44 9 HC2- A éigﬁg’dﬂ B1 -0- (CH2) 2-
203. 6 40 5 45 5 HsC2-t N- 4 -CH3
- 0- (CH2) 2- H20 113.2 45 46 9 HsC2-N . S 3 -CH3
-0 (CH2) 2- +86—2 3
_d 55 31 1'3'8) 037 Bleéonp Efqn| R oA- base/salt ) mp.RB
T OA- b o | form | CC)
form  £00 0] 563 8 tpﬁihydrtﬂzzefuranyl- 2 H, -Bkl -O-(CHy)- 2| -CH3 | 154.8
*0- (CH2) 2- 162 HeP| 202.6 g8 15 || g | HO-(CHyy 6 1{GHBs
-0-(CH2) 2- O 29,7 10 049 7
j 63, | 8] tetrahy kol 1] H O-CHy, ¢ 50 |1864
4- F- C6H4- 0- 66 11 {cH3 HC@NIH2) 2{@3 | -CH3 | -O-(CHp)-142. 3 51 | 1889
loK 1 10-CH3 67-01( PH2 )R/ N—o— 233 P-CH3 133-(CH2)2. - f uranyhes.1 1
- CH3 -0-{cH2)p H2e=/ 87.0|0 po 53
1 -CH3 - ) - 194 tetfa 01 2- anyl -
2 - -0 %—é) % tetrahydpp-2-furaiyly R &S%HZ) WY ©| 7ikd
t et ahydr o- 2- pyr any - 1 CH3 -0 (CHR) 2- 150. 8 %6 8
tetrahycf?o-Z-rf/u@a L] 1HG N-9- C( (HB) Ci3p- -O-(CHp)p- |170.1 (146657
12 HsCd C | 2 L 0- (C2) 2- 1/2|H20 116.4 ©6Hq
304 NO/KB8 11 HN K N 3 -ChB
-OY’CH2) 2- Ho | 231. 9\'66 7 bcz-N | 3 |-c3
- 0- C( CH3),2- CHp- | 7.1 40 b 0 $1
7 n. H3d6-9 INg .gc_ _ - % _ H2( 3..0,4% 62
5 HsCs- Ctp-N | N ’ 6 k) 5 Q) 22O (CH T 32 szfg._é.g%ézso
- - }'/ -
25 o
71 |5 Hbcz—NJkN— 3 | -CH3 }O-CH(CH;3)-CHj-{ 1/2H0 | 94.2
e/
%0 72 | 8 | tetrahydro-2-furanyl- | 1 | -CH3 |O-CH(CH3)-CH,-| 12H,0 | 67.6
73 | 8 | tetrahydro-2-furanyl- | 4 | -CH3 -0-(CHyp);- HyO | 1534
74 |12 CeHs- 1{-CH3 | -O-(CHy)y- 129.7
. 75 |11 HyC=CH- 1| -CH3 | -O-(CHy),- H0 | 1423
'-&cz 76 | 8 | tetrahydro-2-furanyl- | 1| -CH3 | -O-(CHps- 158.1
| 77 |11 ¢.C3Hs- 1| -CH3 | -O-(CHy,- 162.3
78 |11 (CH3),CH-O- 2 | -CH3 -0-(CHy)s- 1219
40 0
79 |7 n,c,-nku— 3| CH3| -O-(CHp;s- 100.6
45 o]
80 | 6 CJN\JI 2| -cHy | -o(cHyy 260.8
\N CHs
50 81 |13 2| -CH3 -O-(CHy)3- 153.8
82 | n (CH3);CH-O- 3| -CH3 | -O-(CHp)y- H0 | 93.2
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55 32 . EP 0 389 037 Bl Corrp Ex L2 n R3
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o (o g% Y1 (CHi)%cégl - P3 o @%ﬁ@%ﬁgﬁ ai¢im,0 15110 o
-0- (CHi 2- 182. 3 78 11 (CHR) 2CH O- 2 |-oH3
- 0¢ (EH2) 2- 88 |20 21N 40 2| -CH3 -0-(CHy),- 3/2Hy0 | 191.8 | 79
7 ¢a- N 238 - CH3 - - (CH2) 3- 100. 6
45 M sol |6 2l o3
-G (cHy2-| 89 | 9 p-CHj-1,32kkoBn-a- @ | -CH3 [OKXCH;3):1CGH,- | (COOH), | 135.1
2 -CH3 -q- () 3- 0 153. § 82 11 ( CHB) 2CH| 0-
3 -CH3 - Q- {;CH2) 2- o < 55 EP [0 389 OB Conp.
Ex. 0 lZl(l @Etnk"‘ R3 3 %32 0- A&-%Cﬂz)z blase/ sal Zl(ﬁ}p no.
no. =5 NN florm (OC) $3
10 1, 3- gool,ahy! - 2-pyridyl-CH3 -10-cheeHR) 2- ) 149..1{84
12 %H-Oh 1o 03 || -0 ;Hz)%(CHZ)3 H0 73% 85
12 c. CoHfi 1- oJ| -£H3 - 0- (EH2) 2- H20 1B9.3
92 |5 N 2| -CH3 | -O-(CHyp,- | 32H02717
. A
H (o]
Cl
93 | 5 @v 2| -CH3| -O-(CHy), 230.5
35 N—
N\ )
94 |13 H- 2 | -CH3 }0-C(CH3),-CH;- 174.4
95 |11 4-F-CgH4-0- 3| -CH3 | -O-(CHps- 134.2
40
CH
9% | 7 ES_Y’NI ’ 2| -CH3 | -O-(CHy);- 219.1
N.
(o
4 97 |16 NC- 2| -CH3 -O-(CHa)-
98 117 HyN- 3| -CH3| -O-(CHyp)y- 185.9
99 |11 (CH3),CH-O- 2| -CH3 | -O-(CHps- 141.4
o 100 | 11 NC- 1| -CH3 | -O-(CHy);- 175
101 | 17 H,N- 2| CH3 | -O-(CHp)- 138.5
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10 86 5 N 3 -CH3 -0- (CH2) 2-
264.2 H 15 87 11 (CH3) 2CH- 0 3 -CH3 - O C(CHB) 2- CHe-
HO/H20 151.0 0 88 20 EP0389087B1 ~, g -0 (CH2) 2-
3n2 H20 191.8 20 89 9 2-CH3-1, 3-dioxolan-2-yl- 3 -CH3
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- 0- (CH2) 2- 33 B0 | 27T 780 O 93 5 1 CH3
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4-F- 06l 4- O B - 0- ( CH2} 3- 134}2 40N | H 96
7 103 [11 (§H3lz§H30 3(1 -1 3--0-(CHy)s- | HCVHZQ D. 2000{ 45
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( CH3) 2CH- 0- b o W n{-CH?) 3} 141 4 80 100
11 NG | -OB Jo- 175 191
17 Hﬁﬁ“s 16 2 NCgy | (:Fu §§JFH 3-8 CHy)y CHy: 188.5 $5 34
"EP 0 389 037 PB1106ohp? |Ex.  HaN- -CH3 [O-C(CHg,-CH33[2(COOH), - 0{ A-
base/salt® np| mo.| 21q. 3 -CH3 LO-C(CH4),-CH,- 38
form. (C 1p2  p2 C/}w“— SRCER | o (858
/2 B0  188]6 1OE 11 mo ( CH3) 2+ (- 3 -CH3 - (CHP) 3-
HOTH20 2001008 J9é| 21 No- (~~~~]Ni¢ OotQCH cu,lb4 21
2N\H 2 -C ‘D&L‘i@!}%—' 3.digxplan-2-y1- | 99 EHEOP 3:{2 _2 N} 1833
2 -cH3 Po- o P2 L il digrplan-2-y - 21 B . cHz| 1278
- 0- C( CH3) 2- CHp-119( paini ) 15°H3-C(0)- 107 | 332CH3 -O-(G}'H)j-{ (COOH), | 168.8
{0434-0,C(CH}OI3L2H¢H79 4-F-06H4 0- 16B3§ -GH3 [O-C(CH3);-CHy- | (COOH),| 13073 T~~~N
183. 3 202 Moo #1; 5 GGA oxa? ’05’3y'6'c( NGy Q) 1 8B 3-
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40
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111 9 4- F- C6H4- 0- 3 CHS OC(CHS)Z CH2- (COOH)2 140. 3
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208.0 58 \ Li 5 EP 0 389|037 Bl [Conp.| Ex.
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H20 30 -8R B1| s 2| -cH3
- 0- (CH2) 3- wis8.2036) | |~~~ ~~~CH3
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N_ ,CHy
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— .N NH- H20
30 CeHs
131 | 5 N 2| -CH3 -0-(CHy)3- 158.2
| X
N
0
) 385 CH,
(N
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N\
% o
133 | 11 o 0 3 | -CH3 }0-C(CH3),-CH,- [2(COOH) 186.4
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CH0~
45
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[o] .
135 { 7 — 2 | -cH3 L 0-C(CH3),-CH,- 183.4
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132 5 N 2 -CH3 -0-(CH2) 3-
195.6 0 40 133 11 CH30 -CH3 -C(CH3)2-CH2- 2(COH)2
186.4 45 0 DOC EP 0 380 037 B1 1/2 H20 CH, 0 45 134
12 H |  -CH3 -0- (CHR2) 3- 184.9 50
91 N ~ 55 36
EP0389037B1 . EE?( L2 L2 2l R3 n -O-E— | basessali rﬁ‘p
base/ sal t Mo. "M%o. | NO- form ©0)
form (? o) N-H36 T
3 -CH3 ; - 0-|( CHR) 3- N 9.5 d 10 137 11
CH3- 0- 136 |37 'ECH?, | " -0-(CHp)B} -CH3 -0-(CHy)3-134. 1 138 | 149.5
. CHOo - N -0-¢CH) 3- (CoH) 2 223.6 CH30} -4 ¢-c
CH30 15 139 12 1 }FCH3 O0-C(CHY) 2-CHz2-|(COOH) 2
215. 2 ~~~ZNH e R H20 {20 L 21
NH o | 87 )dk|-o- G % oe- |P o | 50 11| 1944
-CH3  0- ¢( O3®B)|2tICH2- 0 3 12€Hg b 14»(CHP4- 1H (COOH),| 223.6
3 -CH3 {0- (CHR2) 3] cH0 -H20 64.2 B0 35 Exanpl g 25 The
- compounds lijsted{in Table 3 prepafed| according to simlfar proce¢duredq as
descri be(LZJ5 in any |of {he pr#teedi ng exqmpl es. 4p Table 3 OR3 Cl
O Tt~==~"~1 1503031 12 H- 1 | -CH3 }0-C(CH3),-CH,- | (COOH), | 215.2
20 140 | 21 (E(t::t“ 3 | -CH3 }O-C(CH3)-CH;y- | 1/2H,0 | 185.6
o
25 141 | 5 ’) - 2 | -CH3 [FO-C(CHj3),-CHy- 122.6
. _
[
-
142 | 21 NH 3| -CH3 -0-(CHj)3- 1/2H,0 | 164.2
) 35 Example 25
N The compounds listed in Table 3 are prepared according to similar procedures as described in any of the
proceeding examples.
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. _ _ 5 4 0O - CH3
T0-(CH2) 2~ t5 £ 43 cFﬁé:%"?ﬁ"BgD 144
3 CH3 -O (CH2) 2- i.C3H7-C 145 0 3 CH3
-0-(CH2)2- H3 2-N 0 146 31 3 CH3
-0- (CH2) 2- CH3 2Q—44+4——OCHN 2 CH3 - 0- (CH2) 2-
148 JO |Comp. 212 CH3 | n | R3 | -C22 2B-A49 0
2 . CH3 no. P2 150 0 | CH3
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3 CH3 -0- CfCcH) 2 01 C~H3
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8YY{ CS™® 2 - 0- (CH2) 4- 0 161 CH3) 2CH- 0-
3 , CH3 N gi cal @ﬁ) es 15 [The useful
gasttJioi nt esti nal nﬂf‘?l ro(;;ée}#fi es of%%( e25czorrpounbls of the
present invention and
20
147 CH3 -0-(CHy)z-
148 CH3 -O-(CHy),-
25
149 CH3 -0-(CHp)y-
~ 150 CH3 | -O-C(CH3)-(CHy,-
30
151 CH3 | -O-C(CH3)-(CHy)y-
152 CH3 | -O-C(CH3)-(CHy)-
- 35
N~ 153 (CH3),CH-O- 3 CHj3 -0-C(CH3)-(CHj),-
3 _
154 1 | CH3 | -O-C(CH3)2-(CHp)3-
) 1 O
155 4F-CgH4O- | 3 | CH3 | -O-C(CH3)p-(CHp)3-
156 s\@""’ 2 | CH3 | -O-C(CH3),-(CHY)3-
g
45 (+] i

157 | (CH3)CH-O- | 3 | CH3 | -O-C(CH3)2-(CH)3-

(e}
158 (—7/ -1 CHj3 -0-(CHp)s-

159 4-F-CeHa-O- 3 | CH3 -O-(CHy)y-
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particular their capability to enhance the contractility of the colon can
be denonstrated in the followng test. Exanple 26 20 Col on ascendens

i nduced contractions. The experi men€P 0289 83mBlict ed according to sinilar
procedures as described in The Journal of Pharmacol - ogy and Experi nent al
Ther apeutics, 234, 776-783 (1985). Colon segnents, 4.5 cmlong, were
vertically 25 s i of 2 g1 100 nd _of a De Jalon
solution [KC 5|Gomy. |CaCl 2. A#0 0. 54| vt 5.9 mM-ONgRCl 154. 1] mM

gl ucose 2.8 nM {bwo37./5- C and gassed with a m Xture of 95% 02 and H% CO2.

W
Contractisons welfe aqur egs L b Rcal | y, W[t 7 DCRI 00, JS
D spl acenent Tr nnsl ucar nty oll} Unit. A?ter&zli%stabi iz t(lt:(#?%peri od pf about
acyro

20 m nutes, 3.4%10-6 W net *ne was given at{ a tine interval of] 15 3o
m nutes. \Wien r¢produgi bl e coatracti ons were obtjai ned, the test conpound
was adm nisterefl to thhe b i.ng. .sQl utjon. | The cdnpound _effect was fpl | owed
for 10 monutes &dﬂu;&@}éﬁjﬁ Ié 1 ﬁﬁa imal ¢ 4-at i ons| | nduced
by 3.4x10-6 M nethacholine. The % effect for a representative nunber of
conpounds of formula (1) is depicted hereunder in Table 4. 35 40 45 50 55
39 EP0389037B1 Table 4 Conp. No. Dose 1.10-C6 M Dose 1.10-7 M5

1 G- Bhaymacological examples +4 20/ 2 +32% +31% 3

+49% I +39% 5 N +34% . +31% 8 +45% ]
+27% 10 The useful gastrointestinal motility stumulatmglpropertles of the com. Qy%ls of the present '“"Q-'E'S'U/E"f?,“
+4 fo/ particular lh&b %pfgpity to enhance the_l_%og%ctility of the colon cap %erg@strated in the follq_wAnpo}gst.
+37% 33 +34% +25% 15 38
+339  2EmBledBog, 40 +22% +329% 43 +36%
+20% 46 09‘ . +30% 47 +28% +25% 20
48 Colon g%eoﬂa?aﬁs/ duced contr_gggo%. 53 +30% +28% 57

+27% The expe'n"lgg}ﬁ/%ﬁﬁconducted acoordihg %O/Qimilar procedures as"'d%lg(ﬂ)ed in The Journal of Pharmacol-

ogy and Experimental Therapeutics, 234, 776-783 (1985). Colon segments, 4.5 cm long, were vertically
25 suspended with a preload of 2 g in 100 ml of a De Jalon solution [KCl 5.6 mM; CaClz.2H.0 0.54 mM;
NaHCO; 5.9 mM; NaCl 154.1 mM; glucose 2.8 mM] by 37.5°C and gassed with a mixture of 95% O. and
5% CO2. Contractions were measured isotonically with a HP 7 DCDT- 1000, JSID Displacement Transducer
W Control Unit.
After a stabilization period of about 20 minutes, 3.4x10~® M methacholine was given at a time interval of 15
s0 minutes. When reproducible contractions were obtained, the test compound was administered to the
bathing solution. The compound effect was followed for 10 minutes and expressed relative to the maximal
concentrations induced by 3.4x10~°* M methacholine. The % effect for a representative number of
compounds of formula (1) is depicted hereunder in Table 4.
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Example 27: ORAL DROPS
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500 Parts of the Al was dissolved in 0.5 | of 2-hydroxypropanoic acid and 1.5 | of the polyethylene glycol
at 60~80° C. After cooling to 30~40°C there were added 35 | of polyethylene glycol and the mixiure was
stimed well. Then there was added a solution of 1750 parts of sodium saccharin in 2.5 | of purified water

and while stirring there were added 2.5 | of cocoa flavor and polyethylene glycol q.s. to a volume of 50 |,

providing an oral drop solution comprising 10 mg/ml of A.lL. The resulting solution was filled into suitable

containers.

Example 28: ORAL SOLUTION

50

9 Paris of methyl 4-hydroxybenzoate and 1 part of propyl 4-hydroxybenzoate were dissolved in 4 | of
boiling purified water. In 3 | of this solution were dissolved first 10 parts of 2,3-dihydroxybutanedioic acid
and thereafter 20 parts of the A.l. The latter solution was combined with the remaining part of the former

58

solution and 121 1,2,3-propanetriol and 3 | of sorbitol 70% solution were added thereto. 40 Parts of sodium
saccharin were dissolved in 0.5 | of water and 2 ml of raspberry and 2 ml of gooseberry essence wers

added. The latter solution was combined with the former, water was added q.s. to a volume of 20 |
providing an oral solution comprising 5 mg of the active ingredient per teaspoonful (5 ml). The resulting
solution was filled in suitable containers.
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the active ingredient. Coating 20 To a solution of 10 parts nethyl

cel lul'ose (Methocel 60 HGS) in 75 d urat ed et hanol there was added

a solution of 5 parts of ethyl cel Eﬂ@é@%&éﬁu‘ocel 22 cps 0) in 150 m of

di chl oronet hane. Then there were added 75 m of dichloronmethane and 2.5 m

1, 2, 3-prop§§“!£§| CA%QU’P garts of polyethylene glycol was nolten and

di ssol ved i hl oronet hane. The latter solution was added to the

former and jhhgh %etAheé Ea%s&u@ﬂdeﬁku&eés@a% $tarch, SHBERARI0ST0S PhBRIRADMCEn 5

parts of PQhoyids, Tkl AT Bk InfbgRbBiumNibaritd Ware GgorGIYCAIRGd Rigethbr.CTHe eIt HBAIS was)

(Opaspray KussoabMSOne vt 1006 siiaBib hardéridd [yeEImOcpsulos comphisingt xoh @0 ngsfabe wive

coat ed Wi t ngidarntt hus obtained m xture in a coating apparatus. Exanple 31:

| NJECTABLE SOLUTION 30 1.8 Parts nethyl 4-hydroxybenzoate and 0.2 parts

propyl 4- hysstampie/doe ArMCOATERTABLETS sol ved in about 0.5 1 of boiling water for

I njection. After cooling to about 50 - C there were added while stirring 4

parts | awot iRrepawticd of Bbl@tFToeart s propyl ene glycol and 4 parts of the A L.. The

sol ution was cooled to roomtenperature and su pI errented W|th water fo

i nj ection d\ wixtugedof 100 parigiof i 'a5§Q)P%F|"€WS% agrwell adthe

sol uti on 3%umigied withe3 pqlytionef QP“F F‘I"%‘i"‘aﬁ"id Sa.ﬂi’ oll I;o' i
ed

in steri ‘{ie %ﬁ@%ﬂ%ﬁmg 0 \ﬁ%? rﬁ % Fﬁ ena SI Ve \ﬂ%}:o tex

in a solBti

poI yet hyl erf@ 'ﬂ‘@"”q‘a} ""ﬁ ?5ng°§§¥ tgr] %H{V'"? be%h ?Ealéafn)l?gérl &
\Jgfpsol adient, g 300 parts were nolten together. The latter m xture

was—m xed with the fornmer solution. The thus obtai ned m xture was
poured i t\é@ﬁ%}gl ds at a tenperature of 37-38 0 Cto form 100 suppositories

each contaiping, &gllorﬂarté)fneﬁnh Qelftioke (MetBEEP BE HESY in 7BNHF 6l d¥Rhtlrato®bthlrohbré va$ 0
Parts of " A Jyged?d) luiu& A8 dads Sletedaifdss (Ebe 22 WY @ ifT150a%l oneibHioréiisthahe TRsNEha |
was added OyePe addd #5 fi ofdidhloRthetharOdntl t2150M1 GRS tbpanétig 10 Pandyéfholyethyldhe glycd lves
sol uti on Wagolsh 8id didsdifsd iR78 ndl iof di6ibronibtifahes Thd Rtted Glttdh Was sdded & H& fodier and fEn O
389 037 Bl thdréiiwe® ddbi@i 215 phrir of init@ndsininl cewiievgnoaians ipartst of (pgly Syipyedliddh, anBB0 ndidf
DE, DK, FR,cokdBntrakeli,coloirr, susgdnsioNl(OpaSprayl K-1/21a919% andctbe whndnmflaslhnmogpflatdcb Thetiablet OR@s

R.,o were coated with the thus obteined-mixturelin hlRbatif¢Papparatus.
1Q—r~~~~~~~ 0 A15 a N-oxide form a therapeutically active nontOX|c
addi tion saﬁmmmeii‘awslﬁéfmﬁﬂﬂ@ﬂl y i sorrerl c formthereof, wherein: Ais a

radi cal &f fornula -CH2- CH2- J
1.8 Parts methyl 4-hydroxybenzoate and 0.2 parts propy! 4-hydroxybenzoate were dissolved in about 0.5 1

of boiling water for injection. After cooling to about 50° C there were added while stirring 4 parts lactic acid,

0.05 parts propylene glycol and 4 parts of the Al. The solution was cooled to room temperature and

supplemented with water for injection g.s. ad 1 |, giving a solution comprising 4 mg/mi of A.l.. The solution
35 was sterilized by filtration (U.S.P. XVIl p. 811) and filled in sterile containers.

Example 32: SUPPOSITORIES

3 Parts A.l. was dissolved in a solution of 3 parts 2,3-dihydroxybutanedioic acid in 25 ml polyethylene
40 glycol 400. 12 Parts surfactant (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 parts were molten

together. The latter mixture was mixed well with the former solution. The thus obtained mixture was poured

into moulds at a temperature of 37-38° C to form 100 suppositories each containing 30 mg/ml of the A.l.

Example 33: INJECTABLE SOLUTION

80 Parts of A.l. and 12 parts of benzylalcohol were mixed well and sesame oil was added g.s. ad 1 |, giving
a solution comprising 60 mg/ml of A.l. The solution was sterilized and filled in sterile containers.

80
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- CH2- CH2- CH2-  (a-2), - CH2- CH2- CH2- CHZ- (a 3) 25 SCH2-O (a-4),

-CH2- CH2- O (a-5). or 30 -CH2- CH2- a-6), wherein one or two
hydrogen atonms in said radicals (5"1’)38?(93(916) may be replaced by a
G -6al kyl radical; 35 R is hydrogen or halo; R2 is am no, nono or

di (G - 6a1.; W amno, aryl G -6alkylanmno or G -salkyl carbonyl am no; R3 and
R4 are ea&{% ﬁéﬁ?ﬂ??ﬂ%@%ﬁo&ﬁﬁ&y@ﬂ%&t&r AT BE, CRl B bk, Fr, 6B, AWy AL @R kY1,

Co- scycloa anony optional Iy substituted W t h aryI or Lis a
radl cal of, f,pghgwcgogrppouﬁdﬁ&gﬁma (b-1), -Ak-X-R6 (b-2), 45 - Al k-Y-C(
O-R§ (b-3), or - Y-C(= O-NR OR' (b-4), 50 wherein each Alk is C1

-salkanedlyl and R5 |s hydrogen cyano, Cl-salkyl sul fonylam no,
Ca-scycloalkyl, Cs-scycloalkanony o aryl, di |)- nmethyl or Het; R6 is
hydrogen, C, -ralkyl, C3-rc alkyl, am Fbk, 55 Xis 0, S
SO2 or NR7; said R7 being hyﬁﬂoge : aryI(DRB i s hydrogen, C
-sal kylig C3-scycl oal kyl, aryl; | R* - 6al Ky dl(aryl)nethyl or C

-ral kyloxy; Y is NRO or a di rect bond; saPd Rg bei ng hydrogen, G -6al kyl
or aryl; R10 and R1ll each independently aré‘h drogen, C -salkyl
C3-scycl oal kyl, aryl or arylC, -ralkyl, or RIO 42 * C

EP 0 389 037 Bl and R11 conbined with the nitrogen aton1bear| q

may forfn a 'I°61’q H’fr?ryq thS’Fp‘ib‘F‘i?@’r Ayen Jan-tpxic idifion ??“tfélanﬁer??ﬁ'ﬁ"ﬁ%@ﬁs?"e"c orm
substituted? 7Hﬁwﬁ@m kyl , amino or mono or di (G -6 al kyl)anino, or said
R1p gnd R {¥™¥#e nitrogen bearing RLO and Rl' may form a

pi per azi nyl BézéHnDrepﬁllnyl'radical both being optionally substituted with
ClL -6 kyl ; ‘each aryl being unsubstituted phenyl or phenyl
substituted Bﬂém% ormixsubstltuents each independently selected from
hal o, hydroxy, C, al kyl,; C1 - Eal kyl oxy, am no-sulfonyl, G
-ralkylcaerﬁuch;¢ﬁJGH!tr@nLuoronethyl am no or anlnocarbonyl, and each
Het being a five- or six-nmenbered heterocyclic ring containing 1,2,3 or 4
het er ogbons -ggj-0ct eg4f,r om oxygen, sulfur and nitrogen, provided that no
nore than 2 oxygen and/or sulfur atons are 10 present, said five- or
si X- menber edcHi-0&-0ei ng5ppti onal | y condensed with a five- or six-nmenbered
carboxylic or heterocyclic ring also containing 1,2,3 or 4 heteroatons

sel ected from oxygen, sulfur and
30

-CHp-CH-CHz-O-  (a-6),

wherein one or two hydrogen atoms in said radicals (a-1) to (a-6) may be replaced by a Ci-salkyl
radical;
.8 R! is hydrogen or halo;
gy R? is amino, mono or di(C1 -salkyl)amino, arylCi -salkylamino or C g alkylcarbonylamino;
R3 and R* are each independently hydrogen or Gy -galkyl;
L is Cs-scycloalkyl, Cs—scycloalkanonyl, Cs-galkenyl optionally substituted with aryl, or L is a
radical of formula

40
-Alk-RE (b-1),
-Alk-X-R¢  (b-2),
45 -Alk-Y-C(=0)-R®  (b-3),
or
-Alk-Y-C(=0)-NR"WR"  (b-4),
50
wherein each Alk is G1-salkanediyl; and
R® is hydrogen, cyano, Ci-salkylsulfonylamino, Cs-scycloalkyl, Cs-¢cycloalkanonyl, aryl, diaryl)-
methyl or Het;
RS is hydrogen, Ci-salkyl, Ca—scycloalkyl, aryl or Het;
55 Xis 0, S, SOz or NR7; said R’ being hydrogen, Cy—salkyl or aryl;

RE is hydrogen, Ci—salkyl, Cs—scycloalkyl, aryl; arylCi—salkyl di(aryl)methyl or G, -salkyloxy;
Y is NR? or a direct bond; said R® being hydrogen, G -salkyl or aryl;
R'® and R'! each independently are hydrogen, C;-galkyl, Cs—scycloalkyl, aryl or arylCi -galkyl, or R'®

42
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nitrogen, provided that the latter ring does not contain nore than 2 oxygen
and/or sulfur atons and that the tgélghﬂ%%1 of heteroatons in the
bicyclic ring systemis |ess than is a nonocyclic ring system
it may optionally be substituted with up to 4 substituents; when Het is a

bicyclic 15 gng fol Bl With tro riYerCdidnh Béh?ihd W°tb‘ﬁd RULRy! tbrbt £ 6By SHpigedif
substi tuents; mﬁadoﬂl. b%MBS&ioLAWQJbam m R Slafk{A! ol o RIBRD. 47 QG LOLIRNERIRG bbdalarge Of
hal o, hydr OXYandCB(‘a%melﬁeB'v’;l*MQJ AREYeh Bblaarmé:R‘@ﬁdkB“ mapioin@ pipethAnyl or Sindrpholiny!
C1- gal kyl oxy, raidal @ath ksihgPopiidnatiySsabssitited wity Or—gamyii - 6al kyl , C, - sal kyl t hi o,

mer capt 0 Ni t 1 0,eaéhTariliObeirdDGrButititted! iphéryt b plkeyiy!) Substifuted mhyi £, or 32 bubytitasiris Neach
am nocar bonyl indépeidentirselected fom il hydrokya IT: akylr & odalklioxyGaminoSsalidayll Cixyatiqicrbonyl, |
aryl G - Gal ky hite yitlagrénoathyl, amino bxi awdroeamtionylzaidcal = 0 and S; provi ded t hat when
R6 s 20 Het ,eadte Heti Isping om fieee toe diximemieredh heteroeycisoringataniaining . 1.24 orhé rhetewektoms
conpound accosalkicted from owigen. swifur ant @itregen, FRavided thalng misrpethanch oxjigen ghd/qr3uliugatoms are
hydr ogenteor apiesaot, sfl fives dnyshimengered ringCheing) eptipaaly cqadensed wifitia é‘g‘ér?f sp-megibgred
radi cal of foﬁmﬂlc@bhel oayflie rigg plsorgpnipiging, §.4:2 84 Retereatoms, spleftepkqm, pxygen, sulfur and
C5- scycl oal kaRitegpn. prayidgd theg;thejafter ring qqe&tmt gantan mage ‘aa'r %waea|an9!?r SP'B'F Aipns andpinab

wherein X is e tatal Gumhgriobhetpragtoms dn %H“nys"eﬁ' f'%fmﬂo cli
is a radi cal i fﬁmltd“ p2pion 8? '?1""' E % gﬁh g bicycli °
hydr ogen G Ti ma)f tionally pe sul %#f Wi to?ir uenhs sa su o eln lecte
Of fOI‘ nmul a (bfrﬂ? I:pgg s?'@ (N a e i )8‘E Omet BF&Q g[gg hn no

qh/aendent I y 'kyofﬁ ?}’Gal lo "ﬂ ' ﬁogii; "a Aot
the nit reﬂeﬁ T ua% vk '?a ot rgf.e;i N équav bt R5
bo&g&poun CCOr | ng to C aim?2 V\/her el n

plperldl ﬁg{]ﬁl Eh
t he subs%bl)/t uent’s on the 3 and 4 position of the 35 pi peridine ring have

the cis-conji quhahibdd Bomgbund’hc 16 @laint P WRGSIN ! 8 GGdEg8h BOhalop RTHK Aydidgbn BhaMikd; N
Rl is hal o, Rpsishydiégenor CiBRIkyISRCE hybidgéy:l ., R4 is hydrogen and A is a radical
of fornmula (a-1)Li9& rddiealdf fordstd @1 whdign a%tn@aiogah N2 eI @IKENCs -t ayclbdii@nanyly argror
atomis gptionatdry substituted with one or two C, -4al kyl substituents, or
A i's a radical afisheadivel ot fofrauldp-2) wibrdin Xis @18coriNtednd €0 ity dmgbnds ecalidl, ag! Qrdflet
claim1 whereon Het is a cyclic ether or thioether ring system selected
fyom t he group dadssirasiicalrofjfogula (b-3) wherein Y is NH or a direct bond and R® is hydrogen, Ci—salkyl, aryl <
1 KX7 2 or Gi-salkyloxy; or tR 2 ; (c- |H2
(C- 2), 9o L is a radical gf) formula (b-4) wherem Y(i N[-’ or g(dimggt bond and Fﬂ&a xgz:k J
- inggpendenyy are hy rogen C -mlkniQo iﬁ d R combined with the mtrog@ b(gynng sai

(c-7) wherei nRee?c?ﬁRRI’“a&fﬂﬂ'“X?V'ép&ﬂ‘W'P’rﬂﬂ@ﬁ@ﬁ’ efied vy are Oor S mis 1 or 2;
each R12 i s hydrogen, C -4al kyl, 43~~~~~~~~~~
"l ki oy At o g’a?"&? o o P oot i i S fapon ot g
al kyl.. er BPPnR{ing heve e & 'V%ﬂ i ng system sel ected fromthe group

consi St ' ng g f APch rjmgél Xllnpo ct.l .8n|a¢, eYemSH‘b&th'aIBuﬁ?eig a}MnB khsoig'% QEIk)tIVW' is
SUbSt I tuents Eﬁﬁ Efl ufa (- ﬂq)r -8 Whbtath the A% %Mm&%m@m ygen
-sal kyl, trif ﬁ\r uted o‘P%% Ci amkmﬁb’éﬁtl?&-%ybr,A 98 RRicAREoMutala-5).
- eal kyl )@m nocar ony

5. A chemical compound according to claim 1 wherein Het is a cyclic ether or thiosether ring system
selected from the group consisting of

QIU'

xl
6  ——(CHon X! ——(CHorm Y X—"N o
— - \Rlz ) — 4\R12 . =T S~pi2 T —— R
\xl ; Ny’ : NP (cua:.\/
(0-1), (0-2), (0'3)' _ (0'4)-

50

x! |
( Y\ R!12 x! I/\\ R12 b fi 1l "
. e . Bt
/QXZJ'\/‘ ’ )\le'\/ »of l\xl)

©5), (c-6), ©7

55

wherein each X' and X2 each independently are O or S; m is 1 or 2; each R is hydrogen, Ci-salkyl,
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5, . amno, nono and di (C, -6alkyl)amno and G -sal kyl oxycar bonyl ;
pyrlmdlnyl which is optionally subst].- g:agd with one or two substituents
each independently selected from 89?9%’ Xy, cyano, Cl -salkyl, G

-sal kyl oxy, am no and nono and di (G -sal kyl)am no; pyridazinyl which is

optional l'y s}bSiibyELadh Srlhydrbxy8, -2y dnaHis :QﬁJdegerPMz{l@Zr'd?YJ alifd ch is
optional |y stk fieitie HetiibdyBiicOritg é}EtSmtééBct&P aw; gfrﬂ&ps c&é&hg'dﬂ%ﬁﬂﬁﬂﬂﬁﬁl&ﬂ ¥
sel ect ed fr qugtidhaly Gubdibifbt itk .oné BEHNG » subselt ,md ondeh w éted fmﬁmaBOnymo-
and di- 10 cyanof &z i, Kﬂo}o’ﬁﬁttﬂpcﬁ-@iﬁwﬁky lhﬁm SHAYi(C, ey @ V\Lca\ﬂahﬁ
optionad | y i} mbristaaél dm1tﬁlkﬁjhmﬁﬂ|akd/b1-sﬂwowbbfﬂyl le'lnﬁdhyl whi€hOik logidadity Yubsti-
substi t ut ed tuted WithGine D& lwoydubstitusritsl eacb lingbpendnthhselested Pbrh GG IhlydroxyBald, Tl gk, Wi t h
C, -sal kyl; QGirdakgiolyydmindhandimons areidi(Coaalkyl)amisa pgidadingt widchvis btiokally subetitdtad with
qui nol i nyl dptealisyladr| Ralos wpetind wihishl isvioptionallp substitubed withberiel drecwd Ssulestiloénts each

i ndependent Il epantiently selectadoimnh bl hytpxiy oyano, @iyeatkyl, CGsalkydaxy.kantino, @bno- and di-

- sal kyl'oxy, %l)amm@ﬂda%dsadhywcarb@alt RyTo)vh whight isaprifonally Subgiiiuterywitth () s alkyl;

i soqui nol i nyavr P”B‘ﬁ'hlsl%@ﬂﬁﬁ?ﬁ'ﬂ?éd’"ﬂ\ﬁt‘ha“ﬁvb imigazolyl which iy gpionsliyabstitutesi ity
each i ndeperftiesdtylytrigzalylphich s Pﬁ‘“ﬁ’?ﬁ"h&fbé"t“t?ﬁ/‘mhoge salkgly, ginglinybentiang|ly substituted with
a - sal kyl oxy® ‘°a'f'(f’ ﬁ‘tPs"'t FFach{edeprndenty &?ﬂ&?ﬁ Bzaﬂ? O EYRNS: B1-sRYb Gt pligony.
qui noxal i nyI f "%u"ﬂg‘i"?ag" éﬁd "t"ff B°‘1“ iy l?B"H‘?' 'tgteéa up to

i ndeperﬁjent I ‘& no o no' 3‘ Sr g
it t

al kyl .oxy; | i: tuerrﬁ¥ éqgc;e aIk :2 y,OI‘:a ff nld Ce-WI Up .

beQz# m dazo sal I nz | gl l |dnal r‘k%

subst i tut ed , 11_5 , , : .on

subst i tit ed r'EuHsWitu rQs each u{dgpetnﬁ\ﬁtlys b i mals , PE0GRY

from hal o, Wﬂﬁoﬁﬁ%o SRR, -5 SNSRI rifibio rome'l“ !669@{9&% Qnoxﬁmﬂ%ptloﬂﬁl

di (Ci - 6al kylskiaeh Wi &' thd !;Jblsthlﬁﬁi@@ﬁfh dtlependenBly delebtell Sbah rkmwwa 16, ra;y no
optional |y sHiE,-gilkylowy; @ibzelilobtiokdMy bebsktiiBy WithtTs LdalkiiCdXbfoly aphishaly MlEdaRRE Ik Ly
sel ect ed fr QakyE, bentbxaxbligly bptiortaiyd subkttuted @ktt0 C1 6 o) eRddthiakalyl -optiondlly ysubstiited with
t hi azoly| omhisalglidry substituted with C _-s._ alkyl: oxazolyl optionally
subst i t ut ed wherbin Hél is monﬁ:a&dﬂgémidd)ﬁigsmstmsﬂlep{edami onal ly substituted with
Cl-sal kyl; benzothiazolyl optionally substituted with 25 C -sal kyl;
o wherein Het is m)nogycl ic am de_,ring systergselected frd)m X3

0 -0 /ﬁ 30 14 N
N, x y) 0 N J\ G N 4 X AN 0
| 35 g1 ¢ N— i lz) o | (d -3)
(d-4) wherein X3 |sOkoé| ;40 \'( R14 is h rogen, Ns‘é'l kyl *or aryl G
-salkyl; R 5 is hydrogen, halo, C gsal kyl or yl; Gt is -CH2-CH2-,
-CH=CH,, - N=N- or -CH2-CHz2- CH2-, erein one or two hy- drogen
at pns each mdependenqg}{may be reft?iced by G @33 kyl; afd¥& is

-CH2-, -CH2-N(RI 4)- or -CH2-CH2-CH2-, wherein one or two hydrogen atons
each 45 whiyispendent 'y may be repl aced by Cl -salkyl. wherein Het is

bi cyclic am deyné ogr §yst em sel ected from X4 X4

X4 50 4 R™ is hydrog¥n, C; -salkleSNylm -salkyl N

NN OS 17 R is hydrogen, halo]NCsRkalkd dp aryi; (W5)

(d-) G' is -CHz-CHz-, CH=CH-, ZN=N-, -C(=0)-CHz- or -CHz-CHz+CH,!, Whbrain~dne [or BVd hy-

111111 111 Sldrogén dtdnbd each indeiPeridendiy thal) Be' reRidced by Cy-salkyl; and R16

0 G? is -CHz-CHz-, -CHz-N(R™)- or -CHz-CHo-CH-, whersin one or two hydrogen atoms each
45 indspendently may be replaced by Ci—salkyl.

wherein Het is bicyclic amide ring system selected from

X4 x4 x4
Ri6 16 16
50 ’ R R
@:LN QM ==
H e ettt . e
& d 17
'?'/\XS NAR” ~ N)v::
R16 te
55
@) (d-6) @7
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5 N :17 (d-1)

(d-9) ° (d-13) 10 Qr~~~~~~~ N~~~

Y 15 EP 0 389 037 B1

~~~~~~~~~~~~~ R18 (d-11) (d-12)

(d-13) wherein X4 and X5 each i ndependent | y ,are 0 or S; 20 each R16

i ndependently is hydroge aI kyI or ary C asal kyl ; each¥Rr17

i ndependently is hy a - 6 N xC - Gal AN and R18 is
hydr ogen, hal o, as ar yI er e |n e radi cal -5)N—(d-6),

(d-7) ang (d-8) ma edtor yAIk or yqrepl aci ng

ei ther a hydrogen or a radl (?al R16 and R17 by a free bond; 29 - &Bis -CH

= CHCH = CH, (CHZ)4-(d_ng-(CI—IZ)2- -S-(@2)3-, -S-CH = g -CH = CHO,
- NH (CH2) 2-, -NH-(CHZ)3- -NHCH=CH, -NHN=CHCH-, -NHCH = N or
-NHN=CH; GAis -CH=CH+CH=0C+, -CH=LC-CH = CH- -Cpl =

CH, -Nm CHCH=CH, -OCH=N CH= CH, CH CH-N-CH-, -CH =
N, -N = CHN= CH e H = NCH = N .N/A conmpoupdgavivgg t he
formula R3 35 | ! ‘N— : HNGSN - C; &/ I{IA 40 a
N-oxide form a th fiically active i
stereochem cally isoneric formthereof, whergin A Rl, R2, R3 and R4 are as
deflned ¥n claim1. 7. A conpound havi ngthézfornula 45 RI RR

2 . (V) 0 A55 @lbalt or a stereochdfial |y i someri c¢ ﬁarmthereof
wh ‘rel n AL R and R2 are as def| ned in claiml; provided that the corrpound

i's her than 4ré|in and ;]: 233 di hydro 7- benzof ur ancar box-
ylic amé% and é“ WQ ;rwg] l;Zkﬁ)enzof urancar boxylic acid.
45 * E| l ependenws g%gg,g‘? ga|k§'oreh KRRyiaky according to claim
7 wherein RI 1 s a| X 1_@,@@}5}9 armaceuti cal conposition
conprising a QFBMWG ?ddfcth@l 5),{é6) (dﬂziarﬂfwl%ﬁﬁay%fobﬁﬁectéd‘l@ FepbcthRly Alk or X by replacing
t her apeuti cal g,me,egﬁya%énvdpamh.rms R¥ QIR wod; as cl aimed in any one of
c: ai rrsdlzst o |6<;s 5% ‘:laéh pld:aogith -(o&d)p,r Q%emm)fg -SXCE)H&S met%m-cacﬂammosmm {GbR)aS
claimed in cla -CINBIFGREL O, -1 =iICH-CH35 ENHBCH = N- or -NH-N=CH-~;

G‘H?i(:: -2L=CH-CH=CH-. -CH=CCl-CH=CH-, -CCl=CH-CH=CH-, -N=CH-CH=CH-, - CH=N-

v CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-, -N=CH-N=CH- or -CH=N-CH=N-,

30 6. A compound having the formula

40
a N-oxide form, a therapeutically active non-toxic addition salt or a stereochemically isomeric form
thereof, wherein A, R', R2, R® and R* are as defined in claim 1.

7. A compound having the formula

45
R!
0]
n 2
HO—~C R ™
50
0]
A

55 a salt or a stereochemically isomeric form thereof, wherein A, R' and R? are as defined in claim 1;

provided that the compound is other than 4-amino-5-chloro-2-methyl-2,3-dihydro-7-benzofurancarbox-
ylic acid and 4-amino-2,3-dihydro-2,2-dimethyl-7-benzofurancarboxylic acid.

. A0



therapeutically effective amunt of a conpound as clained in any of clains
1to6is intimately mxed wth aEPB’Wﬁ]' cal carrier. 10 11. A conpound
as clainmed in any one of clains 1 se as a nedicine. 12. A process
for preparing a conmpound as clained in any of clainms 1 to 5 characterized
aKI a) N ah.kyl{ Rripbifhd GcddtdinG td éié.rﬂ‘? vfﬂéreltl W g‘éhl@rog% R? is amino. R _Y

J -
Q VA vvher 9' A "bharBhoeutBZI ccﬁﬁnoﬁm E&ﬂ\pﬂé’l@ asprﬂﬁﬁab&ﬁ&l icBrriér @idMesl activk tiRgrétient a

i nternedi at angdpeltiRalskéttive-amolrt bi 9 compound as claibtEin @hyonb\of dairs T@Ct | ve | eavi ng
group, 4n a reaction inert solvent, optionally in the presence of a base

and/ or a hmdi éethsdbit pregajing ealﬁi'n'wacgjtieal eopeositich asackiime io fclafmp Bnchract@Bed in that a

- OR3 L- NQNHR4hdmapsutically sffective afjoud®f aicanpmund #83:laimed iRdnyzof dlaips 1def isretthately roikedi m
1, with a caribaphérmeceaticeiccawiér. f ormul a Rl 0 HO C4R v 45 or a functi onal
derivative thereof, wherein A, RB and R2 are as defined in claiml, in a

" react i on- thek compoindan claimeghinjapyherie|of claims 1 19 fpruse aqe wedigineg r eagent capabl e of
form ng am des; or c) reductively N-alkylating a cor‘ré)ound of formJIa HD
(11) Wi t h12 ARpesstionprensIingAfpMeousH as eigimer in apy °f°'a'r5's charactefizgdby \her ei n
1'=0is a com3biialyiasing # Biperiding offomulgher ei n two geni naI hydr ogen atoms in
said C,_ -sal kanediyl or Ca-scycloal kanedlyl are replaced by = O in a
reacti dh-inert medi um or opti onal | qg3conver ti nggt he conpounds of formula
(1)."into each other follow ng a nown dun 6nal group transfornation
reacyions, and, if desired, cggver Op20f f romula (1) into a

therapeutically active non-toxi C Itlg by t Y ment vm h an appropriate

aci d, conversely, converting a 55FR A orminto a free base form
wi th alkali; and/or preparing the N-oxide \r g and the stereochem cally

I someric forns thereof. 46 11111111 1 1 1+ C

L N S * EP0389037B1 13. A process for preparing a conpound of

formul a Het - X-whbrsin[A, @,-F8; B> dnd ReCeoagldetigedt ip claimai,Mwith antrgermediatd-oftformdadAd (8] k

are as mefi nedvhbminol ad avshctie tbatihg' grpups heateactivm inent aakiecta bptBnally in the presence of a

OR3 base anfbr a\@lide salt;- NR4  Cl| - 2 4to ~ ~
biNre@rting a piperidiin@min@efforgwier ein A, R1l, R2, R3 and R4 are as

deu ned in claiml, characterized by

30 OR3

L—-NC>-NHR‘ [14%)

\5/ wherein R3 and R* are as defined in claim 1, with a carboxylic acid of formula
Rl
v
“ 0—C R? (v
0
\A

45

or a functional derivative thereof, wherein A, R' and R? are as defined in claim 1, in a reaction-inert
solvent, optionally in the presence of a reagent capable of forming amides; or
c) reductively N-alkylating a compound of formula HD (ll) with a ketone or aldehyde of formula L'=0
50 (V1), wherein L'=0 is a compound of formula L-H wherein two geminal hydrogen atoms in said
C -salkanediyl or C3—scycloalkanediyl are replaced by =0, in a reaction-inert medium;
or optionally converting the compounds of formula (l) into each other following art-known functional
group transformation reactions, and, if desired, converting a compound of formula (f) info a
therapeutically active non-toxic salts by treatment with an appropriate acid, or conversely, converting a
55 salt form into a free base form with alkali; and/or preparing the N-oxide forms and the stersochemically
isomeric forms thereof.
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reacting a reagent of fornula Het-W(VII) or Het-X-H (Vill) with a
pi'peridine of formula HX-Al k-D (1 a) or V-Alk-D (IX
respectively, wherein WL and W2 arbsé’z%aﬁoq]e%ctlve | eavi ng groups in a
reaction-inert solvent, thus yielding a conpound of fornula Het-X-Al k-D

(1-b-2-D). 43> process 304pre€arlﬁé 2 ESpdurldVF foRhuRPRdt-XIMik- Iﬁt} S0P adendinglo didth whétein Het,
i

NC- CH2- CH2- D % dc,mkg.ggg)(ge@lhdagnagmqlaaamrgpr hé RAditAIr epresents the radical 20
OR3 R/ wherein A, Rl, R2, R3 and R4 have the sane

“meaning as in clalml, characterlzed by al kylating a piperidine of fornmula
HD(ll)swith CH2 =CH-CN (XV) in a rea@Ri’on inert S0lvent, thus yielding a
conpound of fornula NG CH2- CH2-D ( == reduci ng said

~conmpound to the correspond- ing-aM ne r—®Ont ai ni ng medi umin

" the presence of a catalyst. 35 15. reparing a conmpound as
claimed in claim6, characterized by reactingoa piperidinam ne of fornula
OoR3 40 P4 ' N NR4H (XVl) 45 wher ei h\g represents a protective
group and R3 and R4 are as defi ned in claiml vvlth a carboxylic acid of
formula Rt 50~~~~~ x \b; "’ERS . 6~~~~ A 55 or a functional
Sﬁﬁ'sgaﬂ'exte | ;hg?eé‘m qu)%& siy E? ") &,%5 pipg rlﬁ %‘ stF'p%%é 18 fho-2-
i nt er nedi®at e FPLECOXTL 'ef‘g% vey o ar !ﬂﬁﬁi 19 ! 5"“8"?%@
037 ‘Bi OR 3 ent, thus yleldlngacompoun ot-X-Alk-D(b=27b).~ —  — N-NC

(X ) (1) As ]1 océgfgléroéggigﬂ-lgaa{ &orrlﬁm?\%f BFrﬂﬁaeﬂélbﬁﬁcﬂJb ?-cf E&S&hé’fb iR r1twhere|n D
al

solvent onverting a conpound ormul a into a
therapeuglcal y active non-toxic salts by treatnent wi th an appropriate
acid, or conversely, converting a salt forminto a free base formwith
aIkaIi; and/ or preparing the N oxide faoris and thelétereochenlcally

isoneric forns thereof. i5 Cains f thefcﬂ ES,
GR 1. A process for preparing a <copou
OR3 25 R L-N N C R
0
w
30 wherein A, R', R?, R® and R* have the same meaning as in claim 1, characterized by alkylating a

piperidine of formula H-D () with CH2=CH-CN (XV) in a reaction inert solvent, thus yielding a
compound of formula NC-CH2-CH.-D (I-c); and optionally reducing said compound to the correspond-
ing amine in a hydrogen containing medium in the presence of a catalyst.

35 15. A process for preparing a compound as claimed in claim 8, characterized by reacting a piperidinamine
g( of formula

OR3
40
PI-N NR*H XV
45 wherein P! represents a protective group and R® and R* are as defined in claim 1, with a carboxylic
acid of formula
Rl
50 9
HO-C R (v
0
kA

55

or a functional derivative thereof wherein A, R' and R2 are as defined in Claim 1, and subsequently
removing the protective group P! in the thus obtained intermediate

" A O ) O
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a ,N-oxi,de form a therapeutically active non-toxic addition salt or a
stereochem cally isoneric form 30 f, wherein: Ais a radical of
formul a - CH2- CH2- (a-1), 35 F&Qﬁ“&&g;&z (a-2), - CH2- CH2- CH2- CH2-
(a-3), -CH2-0- (a-4), 40 -CH2- CH2-0- (a-5), or 45 - CH2- CH2- CH2- O
(a-6), wherein one or two hydrogen atons in said radicals (a-1) to (a-6)
may be replaced by a G -sal kyl radktal; Rl isghydrogen or hal o; 50

R2 is am no, nono or di (G -ral )amr@ g -sal kylam no or

G - sal kyi car bonyl am no; R3pand gendenkyy hydrogen or G
-sal kyls; L is Ca-rcycl oal kyl pl oal riyl, Ca-Galkenyl optionally
substituted with aryl, or Lisaraical( or mul a 55 - Al k- R5 (b-1),
-Alk-X-R6 (b-2), 48 \ RN RN HE 11111 |
111 EP0389037Bl “Ak-Y-C = 0)-RA  (b-B), or 5 “Ak-Y-C( =

0) - NRA' 0Al11 @Z wherein each Alk is G -ralkanediyl; and R5 is

hydr ogéh, c %"9 -Kngw Ripredps tﬁ'rﬂ/Tea‘ﬁ'PWBe" M’B%t #ylcif gesirpd, |converting a compound of
Cs- Geycl oal 'ﬁﬂ?‘l lp mt%ua eraggpg |ve Pﬁ?tt alis bydreatment with an appropyipte acid, or

hydr ogen, Cfo ﬁ' prvert iree baa? I'm Bith gligli;-andjor; pepgring ghe NrepsdeJprme7 -
said R7 bei ﬁ@d VLo ‘Qfg‘f‘l‘“ca&'s "ﬁﬁ’"‘% °’8?fyl R8 is hydrogen, Cl -sal kyl,
C3- scy(;ga (glailﬂél LYJ bwﬁig%%l Hgé g’rééiryl )met hyl or Cl -sal kyloxy; Y is

NR9 or I'rec ogen, Cl -sal kyl or aryl; RAO and
RA1 éach %ﬂ.{l §l - 6al kyl, Ca-scycl oal kyl, aryl or
aryl C, - 6a1 k ep?&gg%}tp%aﬁhgﬁ Q%ﬁ%&m combi ned wi th the nitrogen atom
bearing R10 and RA' may form a pyrroI|d| nyl or piperidinyl ring both being
optiong ly substituted with C -rab% ~am no o% nono or di (G

-sal kyl )am no, or said RAO and RL, ighed Wi # the ‘ni trogen bearing RAO
and RA1 may form a piperazinyl/ or\4-nor pho Ko radi cal both
bei ng optionally substitut i N 4 ac’ﬁ arylMbei ng unsubstituted
phenyl or phenyl substituted 1, nz' or 3 tituents each 20

i ndepepadent |y sel ected from halo, hydr oxy9 sal kyl, Cl -sal kyl oxy,

am nosul fonyl, C, -sal kylcarbonyl, nitro, N—A uoromet hyl , am no or

am nocar bonyl ; and each Het being a five- or six-nenbered heterocyclic ring
csunt ai ning 1, 2 3 or 4 heteroatons sel ected from oxygen, sul fur and

ni trogen, chﬂf?’%P@d°’f‘h&tth?ﬁP°m§?"(¥ achirarnoptosig yedien sak P storapehamically dspmerig form

present?, safgreph V'?’e"br i Xx-menbered ring being optionally condensed with a
five- or six- rﬁe’ﬁﬁ of o

-CHz-CHz-  (a-1),

35 «CHz-CH2-CHa-  (a-2),
<CH2-CH2-CH2-CHz-  (a-3),
-CH2-0-  (a-4),
-CHz-CH2-0-  (a-5),
or
45 «CHz2-CH2-CHz-O-  (a-6),
wherein one or two hydrogen atoms in said radicals (a-1) to (a-6) may be replaced by a Ci-galkyl
radical;
_ R! is hydrogen or halo;
50 R? is amino, mono or di(C1-salkyl)amino, arylC; —¢alkylamino or Ci-¢alkylcarbonylamino;
R® and R* are each independently hydrogen or Ci-galkyl;
L is Cs-scycloalkyl, Cs-scycloalkanonyl Cs-salkenyl optionally substituted with aryl, or L is a
radical of formula

55 AR (b-1),

-AKX-RE  (b-2),

* c L M S *



25 carboxylic or heterocyclic ring also containing 1,2,3 or 4

het er oat ons sel ected from oxygen, sul fur and nitrogen, provided that the

| atter ring does not contain nore tFR ?Wyﬁbn and/ or sul fur atonms and
that the total nunber of heteroatons in the bicyclic ring systemis |ess
than 6; when Het, ks f<0onQcyclic ring systemit nay optionally be
substituted vﬁﬁ{]"ﬁ%"?‘g 4 g’ﬁ%’st Ituents; when Het is a bicyclic ringsystemit
may optionally kg substituted with up to 6 substituents; said substituents
bei ng sel ected 30 fromthe group consisting of halo, hydroxy, cyano,
trifluorgmnet hy,ql“‘,.y.ei< gaRRl, @y G -sal kyl, aryl, Cl-salkyl oxy,

d -ral kyl oxyC, - sal hydr oxyG - 6al kyl , Cl-sal kylthio, nercapto, nitro,
am no, nono and vdlbné@ea&aﬂlﬂﬁyb)-aﬂ&anaiyl;aﬁql d - sal kyl am no, ami nocarbonyl, nono
and di (C, - sal kyl|Rpasrhyvenger, legeny,| G -GElkylsuibiyiambicyCsat dycoaliyl, Cs-scycloalkanonyl, aryl, di(aryl)-
aryl d -sal kyl owihgar Banyl , a bival ent radical =0 and =S; provided that when

R6 i s Heto, Het RS ichydrogen €dsalkyl, %s-ecychalkyhrtyber Het om 35 char act erized by
a) N-al kyl ati ng Xis i PesiC df N&'; sdid R’dreing IhydregRs Ci-salkyl or aryl; RI
0 HN N- (% is hydrogen, Ci-salkyl, Ca-Roycloalkyl, Bry), ayiG1 willeyl.c(ary)methgiior Oma'kmv and R4

are as defined iYis NRhpra directpprchsaisy ] baing yekagpm Ce—saliyl Piarviul a L W (
wherein Wis a rPéaendlﬁ)eechv?mgd Wcmthrqse'a Caéa'!sx'-l%nscv%@fkv I%é’M‘F"‘a'ky' or
opt i onal 1%y InRP’H’éd "@grgtﬂ th n 8gen afom bearlgagle and B gay for aay&%dlgsgprtplp myl

10
r eacti ng a l iml @ mong or -galkylYamino, of said R

i
11 $1111 111 igg Al ‘% é%ge“ t@?% G"f7 Bf‘%%’?‘e? R h $oRoim o
~~~~ESEOI ucflch ea E ing u :# y 1 g éuggtmtgdawﬁl 12 or 3 substltuents each
Aor af unc i | inde :r:fd g&\ E{elected rbon : lkyl C -sallgloxy, ara)mlq_élfoél?lema-gal rlb%ngl

incaliml, i n aeaéneﬁ be% 4 %‘J tor %R mYeRiBbred @.%aoa)aﬁé ling tdMalnln§ M@S.ea%teﬂ,tatoas
reagent capabkgectl b oﬁg@ﬂ @it SRS itroGen, prévided that noGrlord ﬁM&x& |aHdltN‘sa*uké‘tblﬂ§ &89
a conpound of pledninskia five) dr!shomeibbrad am& Bbifd) BptioRally kehabsee a f1i0é-rad | s&-rembered
(VI), whgy ei nciboxiiciob héter6yBie Qg BlsdOéontalming 23 ok 4 hbtibatdnts sdlettedfr@he 6Ryéhl sulfur and
hydr ogen at omaitrbgen,SirdvidledCihat-the Iattek Angeddby/hot Bdntaidimde yic: aqhdncand/ok syifur aibds and that
repl aced by =th3,totkimudber @8 bdtércatonisiie the bivpdlic uing syatem-is less than 6;ovhero Pétiia alohagyclic
donverting t heéng eyseouitdsayobptibmalynib ssubstituted ntith wpa oh4 ctietituertisp [MhewiHay isaa thickeiown
functi onal gr dogsystenait stap ppliabdlly he substituteécowith, upde 8 subisfituentss saideghibstitusnio being selectad
conpoundseof f éremthen glok) cpasistingaof2i@lo, hvdrmemp@uvﬂuerametw Bt ah, reofiGreallyic aryl,
salts by treaCmsakyiag.t ¢ -eatkvigwr-spliofl dydronEr dalkud r Creeiiiyitios are apt%d\'ﬁ?e?"t"r‘% 050
salt form i nt 8 diGiessikpheainos ayigs wataminoy aminocarbaryl. Jpongr ad AiCrrgaliofamingcay Pk
fornms and t he Ces@onaadrmd 2 "lalé‘ﬂ%?"ﬁ“??"‘f'cfr'?%‘@'ef‘tﬁé"r'%bfo apd ﬁ pyisied dhat whep R
preparin t?rﬂ?bt'j'ﬁﬂs %‘?"“'?"Eﬁd 8“ REARORERM - D (1-b-2-b) wherein Het, X and

Al k are &s ZSLLQ{@H—)ﬁed aim 1 and D represents the radical OR3
o~ N-al yamgaplperldlneo rmula

Rl
OR? R!
40 o
1] 2
HNC§—N-——-—C R
1;4
o
45 \'A

wherein A, R', R2, R® and R* are as defined in claim 1, with an intermediate of formula L-W (lli)

wherein W is a reactive leaving group, in a reaction inert solvent, optionally in the presence of a
50 base and/or a iodide salt; .

b) reacting a piperidinamine of formula

55
L—N NHR* av)

. A A



30 . ' -N N-C RO \MA 35
. /wherein A, R, R2, R3 and R4 %rge q%%fq ned in claiml, characterized
by reacting a reagent of formula {0 1) or Het-X-H (Vill) with a

pi peridine of formula HX-A k-D (1-b-2-a) or V-Alk-D (IX) respectively,
wherein W an } y action-inert

sol vent thus%‘%‘%?gl ﬁgwtan’Jsg@ﬁ‘%‘?ﬂ%%ﬁ"}eﬁw&ﬂﬁggﬁgﬂ?%a fé}m[’ 1-b-2-b). 40 3 A
process for preparing a conmpound of fornula NC CH2- CHZ D (I-c) wherein D
represents the radical OR3 RIpi45 _NSN-C

R/ 0 60 wherein A R, R2, R3 and R¢§ have A he sane neaning as in claima1l,
characterized by al kylating a pi pﬁéi_gﬂn fo‘{'ﬂul a HD (Il with CH2 =
CHCN (XV) in a reaction inert so , yleld("ﬁg a conmpound of formula
NC- CH2- CH2-D (I-c); and optionally reduetng\ said conpound to the
correspond- 55 ing amne in a hyer@n ¢gont ai ni ng nediumin the
presence of a catalyst. 50 A l 11111'11111111 I
11111 1111111 EP 0 389 037 Bi 4. A process for preparing a corrpound 8

~~~~~~~~~~ OR3 R HNJ-1Ca \ 12 (1 _1t4 10A a N-oxide form
t her apeuti cal I°S/a fypetionab deriyalive thereef. wherain 4. §f) aady arg,ps ‘?f"éef’é? %@Heﬁh%’&ﬁ'@f‘""e"
i soner |1g f or mS¢ Ylafg?' @‘%E“a"mé'?eé%’aacomound’:” ageht ca '°Efr}{g’ ﬁ’é d f | ned | g _¢laim
1, char'dcteri i an\;g’
PI - NQNRAH g |y 0\? s 9,"‘9' Kl %’qqg?‘t’aﬁ:ﬁ;%"u'h?m 5 if ?34’ are
aé.géf | ned Ior opf%nal |‘lvert|nQt ?fLergl ) jinto ea%lﬁ Iog “{ollo ?f%, Eg rg,;?onal q
ygrou tran: ea io ' e red larﬂ comp i for Aan
subseq u‘,g:nt ! t }{:LIQQ %orpﬁﬁé ?af& b))/ f?eagﬁeqw;\m ab oﬂngl@ al.i&"b? r@dlf' verting a
. i nternedi a rm into a free base form with alkali; and/or preparing the N-ox%rms and the stereochemical
BI‘ C - isomeric forms thereo‘ 45
2. A process for preparing a compound of formula Het-X-Alk-D (I-b-2-b) wherein Het, X and Alk are as
25 defined in claim 1 and D represents the radical
‘ 3 1
s OR o R
i1
30 ——N\/_J>»N——C R?
|
. R4
_ O
\'A
_ 35
\_/ wherein A, R', R2, R® and R* are as defined in claim 1, characterized by reacting a reagent of formula

Het-W' (VII) or Het-X-H (VIli) with a piperidine of formula HX-Alk-D (I-b-2-a) or W2-Alk-D (IX)
respectively, wherein W' and W2 are both reactive leaving groups in a reaction-inert solvent, thus
yielding a compound of formula Het-X-Alk-D (I-b-2-b).

40
3. A process for preparing a compound of formula NC-CHz-CHz-D (I-c) wherein D represents the radical
45
—N N—C

50

wherein A, R', R2, R® and R* have the same meaning as in claim 1, characterized by alkylating a

piperidine of formula H-D (Il with CH2=CH-CN (XV) in a reaction inert solvent, thus yielding a

compound of formula NC-CHz-CH2-D (I-c); and optionally reducing said compound to the correspond-
55 ing amine in a hydrogen containing medium in the presence of a catalyst.
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g‘ .A follow ng art-known procedures in a reaction-inert solvent, and, if
esired, converting a conpound of la (1) into a therapeutically
active non-toxic salts by treat rrentE'\’/\Ptsﬁswgﬂpropri ate acid, or
conversely, converting a salt forminto a free base formw th al kali;

and/ or prepari and the stereochem cally isoneric forns
t her eof . 52@5?%"$SQ?°'%%"9§°3'$°% C L M S *  EPO 389 037
Bl Pat ent ansprl che PatentansprUche fUr fol gende Vertragsstaaten: AT, BE,
CH DE, DK, FR GB, IT, Li, LU NL, SAE 1. Chem sghe Verbindung mt der
Formel 550R3 R 0 180%ine N Oxi dfdrm ein therapeutisch

W rksanmes ni cht-toxi sches Addi sal z gder e sf ereochem sch i sonere
Form hi evon, worin: A far ei iéh Regt-Ner 20 MCH2- CH2- (a-1),

- CH2- CH2- CH2-  (a-2), - CH2- CHO-CH2- G- 25 -CH2-0- (a-4),

- CH2- CH2- 0- (a-5) 30 oder - CH2- GH2- CH2- O- (a-6) steht, worin
ei n oderrzwei Wasserstoffatone in diesen Re&r_ (a-1) bis (a-6) durch ei nen
Cl -s-Al kylrest 35 ersetzt sein konnen; Wasser st of f oder Hal ogen
bedeutet; R2 fclﬁi A&mdgo I\/bno- tgdgr Di ( e oﬁlg ag%|k E%Qﬁﬁ Ar (9(% qmeric form

- s- al kyl ani noad¥efidecorm, "k‘% lﬂﬁﬂg \% ?%5

unabhangi g V\aéhoe@Pfst"@?'P'"d?ie'? g % 1 arep &% defpedh I gigm e Jze Yy reacting a

Ca- 6- Oyclfoal k{iPendramige eUJMYA| K anonyl , “ gegebenenfal | s durch AryI

substitui ertes C3-s-Al kenyl steht oder L einen Rest der Fornel -Alk-R5

(h- 1), 45 -Al k- X-R6 (b-2), -A k-blé( = 0-R8 (b-3) oder 50

- -Y-C( = O-NR1O FI 1 (b-4) bedeu worin Alk jeweils Cl1 -s-Al kandiyl
darstellt: und R5 fU Wsserstoff ano - Al l&sh)sul f onyl am no,
C3-s-Q/c%aoaI Kyl , C5-6-Cycl oal kanofyT ﬁ{

wherein P! represents a protective group and R® and R* are as deﬂned in calim 1, with a carboxylic

25 acid of formula
, RI
—/ 0
7] N
30 HO-—~C R '\
6]
- A
o 35
- or a functional derivative thereof, and subsequently removing the protective group P! in the thus
o obtained intermediate
40 3
OR Rl
0
L] 2
P'-N N—C R (1:4%1))
R*
% 0
\a

following art-known procedurss in a reaction-inert solvent, and, if desired, converting a compound of

50 formula (I) into a therapsufically active non-toxic salts by treatment with an appropriate acid, or
conversely, converting a salt form into a free base form with alkali; and/or preparing the N-oxide forms
and the stereochemically isomeric forms thereof.

56
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55 . Di(aryl)nmethyl oder Het steht; R6 Wasserstoff, C, -6-Alkyl,

Ca- 6- Cycl oal kyl, Aryl oder Het be%?{#%; ;d}lr 0, S 802 oder NRY steht
worin der genannte Rest R7 WAsser ) Oé -s -Al kyl oder Aryl darstellt

52 1111 M1~ iU 111 11 111 EP O 389 037 Bi R8
f U Wassepgbembnsprifohe - S- Al kyl , C3-s-Cycl oal kyl, Aryl, Aryl- -s-al kyl,

Di (aryl) meiteptanspitivhe @ir folﬁdiddkwertnlagysyaaiéneht,BEYcﬁ B, bmnpdsrn QI e, Nir eI to

Bi ndung steht; weicher Rest RO Wasserstoff, Cl -s-Alkyl oder Ar

darstelit . Kchemische VerblrbithgumiicteRForm¢lewei | s unabhangi g Wasserstoff, C,

-g-Al kyd, Cs-6-Cycloal kyl, Aryl oder Aryl-C -s-al kyl bedouten, odor R und
RA" zusammen mt demdie Reste RIO und RI' tragenden Stickstoffatom ei nen
Pyrrolidinyl- odor Piperidinylringggs!|den kénnegt, die beide gogebenonfalls
‘durch C,-s-Al kyl, Am no oder odor ODi (G- al kyl ) ami no substituiert
sein kénnen, oder worin di %Res e Ogun grei nggm mt dem R O und
RA tré@enden Stickstoffatg‘m pera yf - oder 4-Norpholinylrest 10
bi | den konnen, die beide gegebenenf aﬂ‘l p 1 -6-A kyl substituiert

sind; jedes Aryl unsubstituiertes Phenyl or flurch 1, 2 odor 3
Substituenten substituiertes Phenyl darstelTA” wel che Substituenten jeweils
unabhl n ?lg unter Hal ogen, Hydroxy, Cl -6-Alkyl, C -s-Alkyl oxy

Ami nosu f ony, .
Ani. nocar bony 2:1% Iﬁo&)&df& .Meféﬁédﬂ&ﬂw dksja;%'%é Rk toxlgc!hu R@J tlﬁﬁtsgy Lder em Pocﬂen&sch
seUgI i edri genfdag;,g;,rﬁggy& po'},gg]en Ring mt ei nem Gehalt an 1 2 3 oder 4,
unter Sauerstoff, Schwofel und Stickstoff ausgowahiten Het eroat onen

bedeut 4 , -Cszmz- Ma@ggbe, daB nicht nmehr als 2 Sauerstoff- und/ oder
Schwof el at one vorliegen, wobei dieser fUnf- oder sechsglied- rige R ng
gogebonenf al-CH,-CH:tCHat ne@a2f,anf - oder sechsgliedrigen carbocyclischen R ng

- oder heterocycli- schen Ring, der ebenfalls 1, 2, 3 odor 4, unter
Sauer st of f, -SdOMfGH-Qrd Se-B kst of f ausgewAhl te 20 Het eroatonme enthilt,
kondens$(ert ist, mt der Mafgabe, daB der |etztgenannte Ring nicht nehr als
2 Sauer st of CHaPrd/ deté Schwef el at one enthalt und dal 3 di e Gesant anzahl von
Het eroatonen _in _dem bi cycli schen Ringsystemkleiner als B ist; wobei dann,
waon Hot ei nCheotBeScl |(as§hes Ri ngsystem bodeut et, di eses gegebenenfal | s
durch bis zu 4 Substituenten substituiert sein kann und wenn Het emm

bi cycl i*ches F&"ﬁbsyst emdarstellt, dieses gogebenenf alls durch bis zu 6
Substi t uent e&_l sd;l_l tow ert6 sein 26 kann; wel che Substituenten aus der
aus Hal ogen, &n& Trifluornethyl, d-g-Akyl, Aryl- Cl -s-alkyl,

Aryl, Cl -s séln J)l’ﬂ)g‘l odg;12weﬁlv%J Zé%e% d|ﬁ§n§este¥l Aa-1) sqb%xd\arcgfllg r] (j‘ ?T‘F%G‘Jeﬂ(:l

- S- A|k¥4thl Qrse Brineh: mno
AQ—O - S- alk1w5§§é}g°ﬁ&gp%§,{ 4y Mono- und Di - (C

r-s=al kyl ) am NRGHT AXREY MonoChde? DI KN aIBAAGAY, pﬁﬁ—s-alﬁﬁayrlmogderc —g-Alkylcarbonyl mmo
r-s-al kyl oxyghg bonyl, einem zweiwertigen Rest = S™best ehen

G uppe ausgowi kA dnd &t me.lsmhabh;iﬁrgw&&m&medﬂﬁﬂ needeumn RA fUr Hot so
steht, «Hot an leftinemeiCytibaigts Cot iCaticakamny| Xgegeda duiréht Aryl Bubsfitierss 5 LeAlkenyl
Ver bi ndung mrbtredérisqhren Gbst tier Fadel N R f Ur WAsserstof f odor Hal ogen steht; R2
Wasserstof f oder Am no bedoutet; R3 Wasserstoff odor Cl -4-Al kyl darstelit;
R4 Wasser st oMER] sté-1h. f Ur ei nen Rest der Fornel (b-1) steht, worin R5
Wasserstof f, C3-s-Cycloal kyl, C5-s-Cycl oal kano- 35 nyl, Aryl odor Hot
bedeut & ;: od¥FXF® f Ui nen Rest der Formel (b-2) steht, worin X die
Bedeutung 0, NH hat und RA for Wasserstoff, G L 4- ANKyl, Aryl odor
Hot steht; oﬂ'bY%E X ef®M Rest der For el (b-3) steht worin Y die

Bedout ung NH o&ljer ei ner direkten Bi ndung hat

50
-Alk-Y-C(=0)-NR™®R'"  (b-4)

bedeutet, worin Alk jeweils C;-g-Alkandiyl darstellt; und

R® flr Wasserstoff, Cyano, Ci-s-Alkylsulfonylamino, Cs—-s-Cycloalkyl, Cs-¢-Cycloalkanonyl, Aryl,
&5 Di(aryl)methyl oder Het steht;

R® Wasserstoff, Cy —g-Alkyl, Cs—s-Cycloalkyl, Aryl oder Het bedeutet;
X fur O, S, 80Oz oder NR’ steht; worin der genannte Rest R7 Wasserstoff, C1-¢-Alkyl oder Aryl

darstellt;
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und R8 Wasserstoff, G -4-Akyl, Aryl oder C -4-Akyloxy darstelit; odor
40 L fU einen Rest der Forgﬁl 3&8 _%J iteht worin Y di e Bedeut ung
NH odor einer direkten Bi ndung hat & 3ROG3(,R j ewei | s unabhbngi g

Wasserstoff, G -4-A kyl oder Aryl bedouten, odor R und RA', zusammen mt
dem di ese Reste mur W ol LA n&encﬁnaamhsmfﬁtmmam aean,.)m 1 8o 8] 2tky

oder Piperidi nyf kgsi aus den nnen 45 7"3." Chem sche Verb ung nach

Anspruch 2, wor iy aflinge Sabisdinet SidRb Shainy S v%tchéﬂ%sﬂﬁ’shﬁésbl’dlﬂﬁ (ﬂeeSAIkyl oder Aryl
Pi peridinringears@ite ci s-Konfiguration aufweisen. 4. Chem sche Verbi ndung

nach Anspruch 1,R%aKkd @ BieikslahadaznigigveRsimstat ¢, -RAIKANT:0HSCEbaR],Aryl bder RE/I-C1Js-alkyl
Cl-4- Al kyl StbedﬁmenRﬁer\MS e Bt akimmandnaitident dielRebte’R'P Llid R Dagendae Sticksteffatomosines |
(a-1) oder (a-Fgyoligihghbder Piperidinyltiag bilden kdnnealin Gadecgegblmhéngdlo durtie Gae tNIg Amino
Kohl onst of f at edergdape-badec DG - -gkyjaminchsubstituant ildsdnreneodeCworih- didsi \Heste R'® und R,
subst i t uent en geméissentnoit dami R1°gind R'deagenden StivkstotigtomeeineRcRineraginyl- ¢dor frivorp(igiinypst
bedeut et 70 55 Bitden kdnnen, die beide gegebenentally dudhCh 1s-Alkyl substituiertising; 11111 1111 * C
L N S * jede® Ayl3gsubgliteriss PhenylCedenidureind. &/odes %&um*gfuw&e reulagh ésrteﬁcﬁhemvl
Wori n Het ei n daistelitoguaiche Subsiitue ji§ unabhéngig unter Halog@n, rfy1 —6-Alkyl, -Alkyloxy
Xi X 5 Ammosulfonyl C —s-AIkyBg o Qlltro, Trifluormethyl, Amino o r Ammocarbonyl ausgewéhlt sind;

o u
l( g_ ?3()2 015 Jedes eﬁrgo || nggn hetqrocxcll ﬁm Ge It an 1, 2, 3 oder
' 4 unter Sau ff é fe nd %fg@ |t der MaBgabe,

1c-5), mch 2 c m vo | e F echsghed
s e IR %;’5% e zg fag oo
th ihl
auf wei st ,, j edej ete %&e Iﬁfjéié § mlt Eelt' Mafg der gé]\a M ﬁMthehr als 2
fom

- 4-al kyl Oder t&fXXm der § anpkiebid ddeNdlo i&bshndtdrta oatomen in dem
serstoff, QPR REE Rinfsystoft- i¥ide bis 8 R twobd? Akn, \Wahr Het"mi rd%hd%:ycllsches Ringsystem
het er ocycl i SC*EG&uBi QS Fogubbriehtalls dareh BR el Bl SubshtdentéhesubsttuléR R6in kdmaSdng WemDHA W@
Pyridinyl, dasicgeehbeningabnh arstolt, civsedi gagebemsifalls dindibisSuBSubstrisibresubstitulert sein
substit ulegert ikarin; welti® $ubeiitichisn Aisaddn-ans Hglbghn.LiRydedxy, Hevamg artflucinethylD Cy-¢ -AlRyka Acy)-
Cl -s- Al kyl, TnidalkyDArykChykAlkylGly, - Akiplpkyet ys -allriHgdraarrt aaty], Chs Ay lthion Mercap-
Di (G -s-al kyl )am¥toosaing Mopb- undBi(Gros -alktiiamino, U C i {alkYlarings AkinbgashonyhManercind Di-
@_-.6- Al kyl oxy denrbelkyamingsarbonyl, aCrs-raliardxyearnopyhd ArylGi; -aliaddxygarbonytj g ginem - zweiwertigen
gegebenenf al | Segfur @ knck F A dpstahgrden Swppe Bageyihit sindnmit der MaBabe.1dal danp. vesn R° Hr et
j ewei | s @habha&iehh Het@neigem Fﬂl‘%ﬁ@‘ﬁbml-%ﬁd?@k&i‘de'tl?tano Cl -s-Alkyl, C1

- 6- Al kyl oxy, Am no und Mno- und D| C -r-al kyl ) am no aﬁd?eWAhlt si,nd
Pyri dazi nyl £ 2. (ggegr é’B@WE‘H‘P P‘?hsA“(’iREﬁ' yin |@£% %fh“%&%"{aﬁ?r%ﬁt
i st; Pyrazi nyI sg" e ‘g i tue

subst | tuiert i slt Emﬁ’ | 'ﬂ)a%%' d”°Uh e a"ﬁ&'ﬁ% ﬁ"" 8?@@9 "Cfé}'ﬁ'ﬁ%ka"?f
-65A kyl # G Y

Cl S AI kyI oxx,g r °'" _‘_ zIIYQ "" )ﬁ&{{]gecgh 8gg§’e§e'l"¥ ﬁ{]}d@&’gﬂ?ﬁih
Gr-6-Akyl su h] b’ihé?lrﬁest' tFo f wor %ﬁd.&ﬁ&ﬁ %Em-f 5&94 énequifewan Bindung hat
A -g- Al kyl subgq§ ki Wa&bistotr, 5 +4- IIH}\ eV T ﬁﬁoﬂ Iﬁ% g al durch

CL- 6- Al kyd SUDSt{ fuplbifdnt RestSdor FJ.E\J;@;Q s{&@séuaam@rﬁm&desemwa.celme%mam@h&yl
substituiert iuad RoGiNgrol jewwk,undﬁ&g@ewadaamf@hl-ﬂkydwee AryD b&dedteh, a8 1R und R,
Subst it uent en zgsalwieh triit Qérh dicsé ,Rebts ER'Y @M IA'S tragandah | Sugksfffaldhh, CdineioPyargiRimyl- oder
Hydr oxy, Cyanipefidinyirast Alskilden kdbden: s- Al Kyl oxy, Am no, Mono- 35 und

D (G -s-al kyl)am no und Trifluornmethyl ausgewdhlt sind; |sochinolinyl, das

gegebenenr$ aB.| Lhemischla Verbindung nach Anspruch 2, worin die Substituenten in der 3- und 4-Stellung des
Piperidinringes die cis-Konfiguration aufweisen.

4. Chemische Verbindung nach Anspruch 1, worin R! Halogen bedeutet, R2 Amino darstelit, R® flir C1—s-

Alkyl steht, R* Wasserstoff bedeutet und A flir einen Rest der Formel (a-1) oder (a-2) steht, worin das

50 dem Sauerstoffatom benachbarte Kohlenstoffatom. gegebenenfalls durch einen oder zwei Ci-4+-Alkyl-
substituenten substituiert ist, oder worin A einen Rest der Formel (a-5) bedeutst.

55
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bis zu zwei Substituenten substituiert ist, die jeweils unabhangig unter
Hal ogén, Hydroxy, Cyano, C, -6- Alkyl. d-s-Al kyl oxy, Amino, Mno- und

D (Cr-s-alkyl)am no und Trifl uor FBt 9°§E§devvah| t sind; Chinoxalinyl, das
gegebenenfal I's durch bis zu zwei Substituenten substituiert ist, die
jeweils upa | ogen, Cyano und G

-s- Al kyl ogy%ggﬂls%h\% [menE acg%&?ﬁurfﬁlglélmm HFD’eréﬁéﬁz{glI? gogebenenfal | s durch
C, -s- Al kyl subst | tUI ert I st; Ill?,en2| m dazol yl ?g)g,as gogebenenfal | s durch
Cl-r- Al kyl _suBsTi tidert ist; ﬂ-d-(pq:qu)m das g nenf al | %! , - 6- Al kyl
substi tgi ert l"§g RB, 7, 8- 'I‘e't'l(ahyd-rmbhl nol-—= nﬁ‘ islas. g@g%wé durch
bis zu zwei Substituenten subs®ftuiert 'ist, \(:b( jeweils o) gi g unter
Hal ogen, Hydrogy, Cyano, Cl-s,-Alkyl, Cl-v-Al kyloxy, Am no, "Mono- und

D (d -6-al kyl )am no und Trifl uGPret hyI ausgeviffi t sind; (c9),

5, 6,7,8-Tetrahydrochi noxal i nyl, das gogebenenfalls durch bis zu zwei 45

Subst i traent e u I tuiert | St e ] ewgi.l unabhangi g unter C, -6-Al kyl,

- Hydroxy, Hake h’d un oxy_alus gvaAhgt sind; Thiazolyl, das
gegebenenf alMNg, G;JQL){2 A _silbsti tui erk j,ET;} Oxazo- lyl, das

. gegebenenfal I's durch O -s- Al’kyl “substituiert st Benzoxazol yI, das

gegebenenfal | sefirch G -6- Al&$L substi t ui er&7)| st Benzot hi azol yl , das
gogebeﬁ%nf alls durch C, "-$-Al kyl substltw ert ist; oder worin Het ein

l-'.
m)nocycl I SC%iehe n Séség%% %?gr St%l;esc Ethgrgsgee\qdhloetﬁerr ggye em bed95u§et 5vé‘brin jeder
Engi fUr

I
- ' st X! und )(2 jewei S steht; m den Wert 1 oder 2 a r Rest R'2
&-?‘N ) ~424 sorstoff, Gi1—s-Alkyl, C1- ﬁ- oxy€ 1-4-alkyl oder Hydroxy-Ci-4-alkyl darstellT\Ethg gﬁ m
20 serstoff, Halogen oder 4-AlKYl der
N\ O worin Het B?—%et@n@ y1: sches Ringsystem ist, élﬂgegahhlt aus der Gruppe, @agste'ha)d aus
(d4) 10 WOT | Byriafedy, bk gdelRREHTaIIS dsérEdHon olibk zfle WiSsEBEndn Qlistitulort ist, Gro Aol unishe
Aryl - -S- 3d|d<NHter d-ﬂfo§éne Hdrexy my'énmfsa(ﬂ&t Afifiuornayip BEB-Alkdoxy; ﬁmm&*albﬁlllyl Qﬂf%—

Aryl bedeut Qind DG % lakylyafaindcatbol,, Amikd- Mond-tind Di(} -s~alkyl)aminé>und= C; ~AfyidxyestBdny

- CH2- Cig - CHZausdoivEtRt sindy\Ryrimitling, BasOgbgéberaialls tiudch einen \0fs 2@si Sulbdtifusitansbbgtitiseiist,s
unabhangi g diig jeWeilEunabbingigliyiter Héleyeh, Hydw®y, ICyanoNCies+Alkyl,NG| —-=Blkyfidxy, Antivd2undiNBno-

- CH2- N( Rl 4) -und OHC: — GiKghakind- flistbwiilsit eihd; , Pidezinyl, dasn gegelisnentalie | duldh S ed-Alkyd foklert ore
jiewei | s unabiwivge gbsituiecttist®yrazifyldak pegobenenfalts tdursie pinenlcuernrami; Subsfitentdn>substituiert
worin Het eiist ¢i¢ iyeilsi unatihéngigiunited iHelpgeny Kydeoxy [Kayenou Ces -Allkdu SgeWilvipy, dming Moo x4

x4 i | %0 RRd-Di(Cg-s-alkyllamino und CiRs-Alkyloxycarbonyl ausgewihit sind; Pyrpqlyl, das gegebenenfalls
N - N~~~~-~durch FG17eAlkyl csubstitulert ist; Pyrazolyl, das gegebenenfalls durch Ci-¢-Alkyl substituiert ist;
0 17 (d~~~~|lg\idazoly[;. dlgsﬁgz ggbeppyfalls durch C -s-Alkyl substituiert ist; T Iyl @s gegebenenfalls durch
0~~6 (d-8) 1 —g-Alkyl substitliert ist; Chmohc'ﬂ gegebenenfalls durch bls zZu zwei Sﬂx/ﬂ ten substituiert
ist, die jewsils unabhiingig unter Halogen, Hydroxy, Cyano, G;-s-Alkyl, Ci-s-Alkyloxy, Amino, Mono-

_ 35 und Di(C1-s-alkyl)amino und Trifluormethyl ausgew&hit sind; Isochinolinyl, das gegebenenfalls durch
L bis zu zwei Substituenten substituiert ist, die jeweils unabh#ingig unter Halogen, Hydroxy, Cyano, Ci—¢-

Alkyl, Ci—g-Alkyloxy, Amino, Mono- und Di(Ci—g-alkyl)amino und Trifluormethyl ausgewihlt sind;
Chinoxalinyl, das gegebenenfalls durch bis zu zwei Substituenten substituiert ist, die jeweils unabh#n-
gig unter Cy1-¢-Alkyl, Hydroxy, Halogen, Cyano und Ci-s-Alkyloxy ausgewdhit sind; Chinazolinyl, das
40 gegebenenfalls durch C;-g-Alkyl substituiert ist; Benzimidazolyl, das gegebenenfalls durch C:-s-Alkyl
substituiert ist; Indolyl, das gegebenenfalls durch Ci-s-Alkyl substituiert ist; 5,6,7,8-Tetrahydrochinoli-
nyl, das gegebenenfalls durch bis zu zwei Substituenten substituiert ist, die jewsils unabh#ingig unter
Halogen, Hydroxy, Cyano, Ci-g-Alkyl, Ci-s-Alkyloxy, Amino, Mono- und Di(Cy-s-alkyl)amino und
Trifluormethyl ausgewihit sind; 5,6,7,8-Tetrahydrochinoxalinyl, das gegebenenfalls durch bis zu zwei
45 Substituenten substituiert ist, die jeweils unabhiingig unter Cy-g-Alkyl, Hydroxy, Halogen, Cyano und
C1-s-Alkyloxy ausgewdhlt sind; Thiazolyl, das gegebenenfalls durch C;-¢-Alkyl substituiert ist; Oxazo-
lyl, das gegebenenfalls durch C;-¢-Alkyl substituiert ist; Benzoxazolyl, das gegebenenfalls durch Cy-¢-
Alkyl substituiert ist; Benzothiazolyl, das gegebenenfalls durch C;—s-Alkyl substituiert ist; oder
worin Het ein monocyclisches Amidringsystem darstellt, ausgew#hit unter
50
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0 , ~~~~0 ' 0 40

N oe G-eN

. 46 Ot 1d-1) EP 0380 037 1 (d-12)

(d-13) worin X4 und X5 jeweils unabhangig fUr 0 oder S stehen; jeder Rest
Rls unabhangi g Wasserstoff, G -r-Alkyl, oder Aryl-C -s-al kyI bedeutet; 50
j eder Rest R17 unabhl ngi fUr Wassers off, Hal oggn, C -g-AlQyl oder Cl
-s- Al kyl oxy steht; und 8 Wasser st i, -s-Al kylJloder Aryl
darstel It: worin dRU—RNETN{d-5), (@ 6N—(d;7) Jund; (dogar a N—bzw. X
gebundenssel n kénnen, He ent wedeke g n Wasser Nf oder & n,WRest :R16 und
R17 durch eine freie Bitlling ersetzt %ind; G3 fa 1s'CH = CH = CH,
-(CH2)4-, -S-(CH2)2-, -S-(CH2)3-,-S = CH, -CR°= CH O, -NH(CH2)2-, 55
-NH (CH2)a-, -NHCH = ClEl) -NH N = QgCH2-, -NH-(gjgj N- ode((M NH N = CH

steht; &4 fUr -CH=CHCH=CH, -CH=CO-CH=CH, -CO = CH=CH, -N
= CHCH® CH, -CH=N CH=CH, -CH=CHN=CH, -CH=CHCH= N, -N=
CH N = CH ody?fim%ﬁ@qqswahw steht. 5511111111 1j1 11 111111 EP O
389 037 Bl 6. vé?‘bYVﬁ?f i, £ 1 -y} odee et ~scallyl darstellt; Rl HN N-C

RR 0 10 el ne ?’y 'i'n"'a o ‘E‘héf“& M&Wdﬁﬁt?tksarres ni cht -t oxi sches
Addi ti onssal z 2 ﬁg{gd‘#o‘r"’fﬁ Qﬂzéil”érﬁt"%!"i“he"b\“eRi‘"e'

:::%r rreRls léﬁgl R4 f %ﬁﬂ Hz-g( ?odleflﬁ: H;t:(sJ rselﬁ:?e"? e?r zw(rjlgl Vgasser me 0
) unabhén durch C ;1;% sein kdnnen; od A R '
ﬁ%.cg&. 60k § gl e f%méa Gvon, worin A

OA25 ein Sa|£°
und R2 wie in Anspruch I nier e, daB die

Ver bi ndugg von 4- Am no- 5-chl or- 2- net hyl - 2, 3-di hydro- 7-
benzof ur ancar bonsaure unc?* x‘

4- Ami no- 2, 3-di hydr o-.2 2- di mg*hyl - 7- benzof ur
30 8. Verbindung ngch spNuch™ 7, wori A Am no
bedeutet. 9. Phar eyl sche Zusanmen |etZ'—n§'/TTJ'ﬁ"fassen , .

phar mazesti schen Tragder Ynd¥xf s wirksa dtei |l €l béré'beut'i sch
w rksame Menge ei ner Ver lal"'ndung nach ei nem der AnsprUche 1 hiws B. 35.10.
Verfahren zur Herstellypg einer pharmazeytdschen Zusammnﬁgtzung nach
An.s,pruch 9, dadurch gekennzel chnet, daB eine therapeutisch w rksane Menge
ei ner Ver bi ndung nach ei nem der Anspr Uche 1 bis 6 innig mt einem

x?
wonsaur e verpchigden ist.

phar maze¥t i schen Tr ager ir{n scht wird. l,l" o
4
) H e : N—
\)\NARU N\
. 35 o
\x— @8 (d-9) (d-10)
0
40
! Nl JL‘N coder 1:‘
N NN
45 @11 (d-12) T @13)

worin X* und )¢ jeweils unabh#ngig fiir O oder S stehen;
jeder Rest R'® unabhiingig Wasserstoff, C1—¢-Alkyl, oder Aryl-C,-g-alkyl bedeutst;
50 jeder Rest R'7 unabhéingig flir Wasserstoff, Halogen, Ci—¢-Alkyl oder C1—g-Alkyloxy steht; und
R'® Wassersioff, Halogen, C—¢-Alkyl oder Aryl darstelit;
worin die Reste (d-5), (d-6), (d-7) und (d-8) an Alk bzw. X gebunden sein k&nnen, indem entweder
ein Wasserstoff oder ein Rest R'® und R'? durch eine freie Bindung ersetzt sind;
G3 flr -CH=CH-CH=CH-, -(CHz)s~, -S-(CHz)2-, -8~(CH2)3-,-8-CH=CH-, -CH = CH-O-, -NH-(CHz)2-,
55 - -NH-(CHz)3-, -NH-CH = CH-, -NH-N = CH-CHa-, -NH-CH = N- oder -NH-N = CH- steht;
G* fir -CH=CH-CH=CH-, -CH=CCI-CH=CH-, -CCl=CH-CH=CH-, -N=CH-CH=CH-, -CH =N-
CH=CH-, -CH=CH-N=CH-, -CH=CH-CH =N-, -N = CH-N = CH- oder -CH = N-CH = N- steht.

-
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4q 11, Verbi ndung nach einem der AnsprUche 1 bis 6 zur Verwendung als ein
Medi kanent. 12. Verfahren zur Her | her Ver bi ndung nach ei nem der
AnsprUche 1 bis 5, gekennzei chnet %#5#]%7%]AI kylieren eines Piperidins

der Formel 45 OR3 RI
HN- N‘ C - @rlﬁdunﬁgit der Formel . Lo . . . 0
worin A, RlL, R2, R3 und R4 wie in Anspruch 1 definiert sind, mt einem
ZwW schenpr odukt der Fornel 55 L-W (111), worin W eine

reakt i onsf ahi ge Leavi ng- G uppe bep®Pchnet, inRinem reaktionsinerten
Losungssi ttel, gegebenenfalls Am{Anweséhhei=t=(ei ner Base und/ oder ei nes

| odi dsal zes; 56~~ ~~~~~~~~ W X1 —8-+d R 1ap.). EP O 389 037

Bl b) Unsetzen eines Piperidi 'ns,'zder F oR3 5

NHR VL-N) N worin R3 und R4 wie in Anspouch definiert sind, mt einer
Car bonsaure der Fornel 10 Rl O Il- 15

HOC 1R2 0 20 oder einem funktionellen Derivat hievon, worin, A,

Rund R2 wie_ in Anspruch 1 definiert sind, in einemreaktionsinerten
Losungsni t t e}ne 'Q%QEVEhe'Hf‘%ﬁﬁp ulisgh viksrEes piciipdseen Additiongsalpprey gidg stspeheiseien
bef f ahi gt en FEQERLPLT higypa,woin AR5 B upd B wiedp Agspiuch Leefiierh¥ind- vier bi ndung der
Fornmel HD.(I 7 1 nem Ket on oder Al dehyd der 25 Formel '= 0 (V1),
worin 'y:zo \éel)rbr'f{eyu e’rﬁlhfpeﬁ%"ﬁalt der Formel L-H bedeutet, worin zwei geninale
Wasserstoffatone in diesem G -67- Al kandi yl oder Ca-6-Cycl oal kandi yl durch
=0\efsetzt sind, in einemreaktionsinertenghdi um oder gew-nschtenfalls
Qoer f Uhren der Ver bi ndungen der Fornl?el Y i nei nander nach bekannten

funkti gpel | en Gruppent ransf or mat ooy QORN, d gewl nschtenfalls

QG berfUhren ei ner Verbindung der 30 Hr el (W 'in ein therapeutisch

w rksames nichttoxi sches Sal z durch Bghandl ung mt einer entsprechen- den
Saure, oder ungekehrt Cberfahren einer\Sajzformin eine freie Basenformmt
Al kali; und/oder Bereiten der N-Oxidforrftn und der stereochenisch isonmeren
For men 2hi evon. 13. Verfahren zur Herstellung einer Verbindung der Fornel
Het - X- Al k- D €l Sijz 2Yer reinohstetepchemisch isbmesaoffarm hidedn, waiin A, R' dbduRPdwidl ik Anspeuch
Anspruch 1 disfiniest gind; mit dey Madgat®, dleh direVarbigithg von 4-Amino-5-chlor-2-méthyl-Bi3-dihydre-B O
t\F 45 dar stkepsofurangashonsiiurg urd 4-Apgno-2atinydrer2 imethwl-7-benzfisancarikonsdured edrsohiedant

Si nd,Hgy?ekenri?eichnet durch Ursetzen eines Reagens der Fornmel Het-W (VII)

oder %(.' I-\llegb\lﬂdlwzg mt el nem Pi Rerl di n . der Formel, HX-Alk-D (I-

nach Anspruch 7, worin R! Chlor darstelit und R2 Amino bedeutst.

9. Pharmazeutische Zusammensetzung, umfassend einen pharmazeutischen Triger und als wirksamen
Bestandteil eine therapeutisch wirksame Menge einer Verbindung nach einem der Anspriiche 1 bis 6.
35
- 10. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung nach Anspruch 8, dadurch
gekennzeichnet, daB eine therapeutisch wirksame Menge einer Verbindung nach einem der Anspriiche
1 bis 8 innig mit einem pharmazeutischen Tréiger vermischt wird.

40 11. Verbindung nach einem der Anspriiche 1 bis 6 zur Verwendung als ein Medikament.

12, Verfahren zur Herstellung einer Verbindung nach einem der Anspriiche 1 bis 5, gekennzeichnet durch
a) N-Alkylieren eines Piperidins der Formel

OR3 ' R}

2
- HN l:l-—C R~ an ,
R4

§0 0

worin A, R', R, R3 und R* wie in Anspruch 1 definiert sind, mit einem Zwischenprodukt der Formel
65 L-W (lll), worin W eine reaktionsféihige Leaving-Gruppe bezeichnet, in sinem reaktionsinerten
L8sungsmittel, gegebenenfalls in Anwesenheit einer Base und/oder eines lodidsalzes;

_—
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b-2-a) bzw. W2-A k-D (1 X), worin W und W2 bei de reaktionsfahi ge

Léavi ng- G uppen bezei chnen, in 50 m reaktionsi nerten Losungsmttel
unt er Ausbi |l dung ei ner Ver bi ndung dE?°r§89§éTBHet X-Alk-D (1-b-2- b). 14.
Verfahren zur Herstellung ei ner Verbindung der Fornel NC CH2-CH2-D (I-c)
nach ANSPruch 1y uifdkkéh dhed PRafBighind b Bdme | 111111
e c b Prdnghigg b B9mole) ra RLO 10
darstellt, wori n A, Rl, R2, R3 und R4 di eOIgI ei che Bedeutung wie in Anspruch
1 aufwei sen, gekennzeich- net durch Al kytTeren eines Piperidins der Fornel
re;& konsi ner- ten L8sungsmttel

HD (Il)smt A-2 = CHCN (XV) in_ei

unter Ausbil dung ei ner Ver bi ndungl"d' C- CHZ?CH2-D (I-c); und

gew | nsch- tenfalls Reduzi eren di eser—Vverbi ndung zum ent sprechenden Amn in

ei nem wasserstof f hAl ti gen Mediumin Anwesenheit eines Katal ysators. 15 15.

Ver f ahren zur HearigtRé bnd Rfgrviein desprogh i Idefinidet isind, mitcdiner\Gasimnsiivte doy Fayedlennzei chnet

durch Untet zen el nes Pi peridi nam ns der Fornel 20

OR3 P1- NsNR4H 25 worin pl eine Schutzgruppe darsteilt und R3 und R4 wie in

Anspruch 1 definiert sind, mt einer Sarbonsim‘re der Formel 30

Rl 0ls HOC R2 ( 35 h

O oder einem funktionellen DerivatHO

Anspruch’sl definiert sind, und 40

Sch‘utzgr uppe Pl aus dem sol cherart erhaptene
Pj - N A\ IN-C 2

(XM 0 KA 50 nach bekannten Methoden in eétnem reaktionsinerten

Ldsungsmttel, und gewanschtenfalls QoerfUnhren einer Verbindung der Formel

(1) I'n ein therguaesihin® fiRabhdilbs BERE Miveh ok, FEAE Fe S Ahredh BaGRBA s Gn
mt einer entspsiRfivesdiaiRindrioH L8sungifitol, HBISIREMSIL inAAREIonnel 'RBs R BiRKingdh Aioh

und R2 wie in
|eBende Abt r ennen der
ZwW schenpr odukt oR3

in eine frei e Bgfhiglen RBageRs; oder M t Al'kali; und/oder Bereiten der
N- Oxi df or men une) rétktived RARGABIRE MnSMrﬂimmee IForm@r MER (Il) hitiheR . Keton oder Aldehyd der
25 Formel L'=0 (VI), worin L'=0 eine Verbindung der Formel L-H bedeutet, worin zwei geminale

Wasserstoffatome in diesem Ci-g-Alkandiyl oder Ca—s-Cycloalkandiyl durch =0 ersetzt sind, in
einem reaktionsinerten Medium;
[ oder gewlinschtenfalls Uberflihren der Verbindungen der Formel (l) ineinander nach bekannten

funktionellen Gruppentransformationsreaktionen, und gewlinschtenfalls Uberflihren einer Verbindung der
30 Formel (J) in ein therapeutisch wirksames nichitoxisches Salz durch Behandlung mit einer entsprechen-
den S#ure, oder umgekehrt Uberflihren einer Salzform in eine freie Basenform mit Alkali; und/oder
Bersiten der N-Oxidformen und der stereochemisch isomeren Formen hievon.
13. Verfahren zur Herstellung einer Verbindung der Formel Het-X-Alk-D (I-b-2) nach Anspruch 1, worin Het,
85 X und Alk wie in Anspruch 1 definiert sind und D den Rest
OR?
2
40 .
—N N—-C
a4
o)
45

darstellt, worin A, R', R?, R® und R* wie in Anspruch 1 definiert sind, gekennzeichnet durch Umsetzen
eines Reagens der Formel Het-W! (VII) oder Het-X-H (V) mit einem Piperidin der Formel, HX-Alk-D (I-
b-2-a) bzw. W2-Alk-D (IX), worin W' und W2 beide reaktionsfdhige Leaving-Gruppen bezeichnen, in

50 - einem reaktionsinerten L&sungsmittel unter Ausbildung einer Verbindung der Formel Het-X-Alk-D (I-b-2-
b).

14. Verfahren zur Herstellung einer Verbindung der Formel NC-CH2-CHz-D (I-¢) nach Anspruch 1, worin D
den Rest
66
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EP 0 389 037 Bl PatentansprUche fOr fol gende Vertragsstaaten: ES, GR 1.
Verfahren zur Herstellung einer Veé'bi du er Fornmel OR3

R L-N NC \ PO BY A 15 ei ner N-Oxi df orm
ei nes therapeutisch wirksanmen nichttoxi schen Additionssal zes oder einer
stereoche- m sch isomeren Form hievon, worin: A flr einen Rest der Fornel

- CH2- CH2- (a-1), 20 -CH2- CH2- CH2- ,ORYa-2), - CHZRICH2- CH2- CHe- (a-3), 25

-CH2- O (a-4), -CH2-CH2-O ( oder 30 . - CH2- CH2- O (a-6) steht,
worin ein oder zwei WAsser st offmto -—eH 2h (a-1) bis (a-6) durch
einen G -r -Alkylrest ersetzt | k6£men; R1 Wasserstoff oder
Hal ogen bedeutet; R2 fU Am no, Mono- oder (G \-s-al kyl)am no, Aryl-C
-s-al kyl am no oder C, -s-AlKkyl carbonylam no S.LG : Rs und R4 jeweils
unabhangi g Wasserstoff oder C, -s-Al kyl bedoutén; L far Cs-s-Cycloal kyl,
Cs-s- Cycl oal kanonyl, gegebenenfalls durch Aryl substituiertes Cs-6-Al kenyl
40 105t ehdarstadiieworln A iRhdHR, MRand Rtidie gighaRedeutyng el Ansprutih 1 jaytweiseny gekenngrigh-
(b-2), 45 - Mekdurchlkylieren) eingg Piperiding.dgy) Fasaed H-O5() mit CHz 57¢HC ()@Q inﬁir@p_rpqpqtiqqsiner-
(b-4) bedeutien Wosypgemielanier fushisngsoirer Vergindyng a?r%ﬁ;vn'lée' NG1CH-EHs- (-o)j1ynd pewlpseh-
Wasser st of f , terfglig feduzieren giegey E(;/P'E‘BN 1 prigereseendensimin ipypinpm ypssgrstoffhdligen Medium

Cs- s- Oycl oal RARWASoAheit cigeg Katalygatoss. /| ) net hyl oder Hot steht; 55 R6

Wasser sfoff, -s-Alkyl . Cs --Cycloal kyl, Aryl oder Hot hedoytet: X far
Der Sl i i RIS b b, S B Bl
G (67 Al kyl od®" AT Qar<Te 1t; R3 fUr Vasserstoff, Gi-6-Alkyl,
Ca-r-Cycloal kyl, Aryl, Aryl-C -6-alkyl, D (aryl)nmethyl oder G -r- 59

v 0. 15,,11111 1111 11lul 11 111 EP Q.$89 037 Bl Al kyloxy steht; Y fOr
NR9 oder eine direkto Bi ndung stoht; F‘cher_ Rest R9 Wasserstoff, d-r

- Al kyl odor Aryl

Pl-N NR*H xvD ,

25 , _
worin P! eine Schutzgruppe darstelit und R® und R* wie in Anspruch 1 definiert sind, mit einer
Carbons&ure der Formel

30 Rl
o)
1]
HO—C R? oy
35 o)
oder einem funktionellen Derivat hievon, worin A, R' und R? wie in Anspruch 1 definiert sind, und
40 anschlieBendes Abtrennen der Schutzgruppe P! aus dem solcherart erhaltenen Zwischenprodukt
OR3 Rl
e
“ P'-N N—C R? v
R4
0
\a

50

nach bekannten Methoden in einem reaktionsinerten L&sungsmittel, und gewlinschtenfalls Uberflihren

einer Verbindung der Formel (l) in ein therapeutisch wirksames nicht-toxisches Salz durch Behandlung

mit einer entsprechenden S3ure, oder umgekehrt Uberflthren einer Salzform in eine freie Basenform
55 mit Alkali; und/oder Bereiten der N-Oxidformen und der stereochemisch isomeren Formen hievon.
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darstellt; R10 und RI' jeweils unabhangi g Wasserstoff, C, .-s-Al kyl,

Cs-6-Cycl oal kyl, Aryl odor Aryl-GC -s-a bedeut en, oder R10 und
RI' zusammen nit demdi e Reste RI10 Lﬁ'?(P?OQYOWrB&genden Sti ckst of f at om ei nen
Pyrrolidinyl- odor Piperidinyiring bilden k6nnen, die bei de gegebonenfalls

durch O -s- Alik¥ansphiBnd fi s-al kyl)am no substituiert
sei n kénnen, odol’rIs wor 1 n rgﬁgéngﬁ(&gﬂrag%e ES(.‘?? germei nsam mt dem R10 und
R’ tragendan vaiidrsiOfid-adiong et WelindohP s P&ingy! - oder 4- Nor phol i nyl rest

bi | den konnen, die beide gegebenenfalls durch C, -s-Alkyl substitulert

sind; 70 ¢ j edes Aryl unsubstituiertes Phenyl odor durch 1, 2 odor 3

Substi tuenten substituiertes Phenyl gg¥stellt, wekthe Substituenten jeweils

unabhangi g unt er Hal ogen, Hydrox .-SOAl Kk C, -s-Alkyloxy,

Anmi nosul fonyl, C, -r-Alkyl canbqgyl ,\N rO¢ Tr thyl(l Am no odor

Am nocar bonyl ausgewdhit sin Es t &n Tl nf - c?der

sechsgli @@lri gen heterocycli schen ng Mt ejem¥ehalt an 1, 2, 3 oder i5

4, unter Sauerstoff, Schwefel und Stickst of @usew i hiten Het eroatonen

bedeutet, mt der Ml gabe, daB nicht mehr al sTA"Sauerstoff- und/ oder

Schwef el at ome vorliegen, wobei dieser fdnf- oder sechsglied- rige Ring

gegebenenfal | s m& ei.nem f anf- oder sechsgl i edrigen carbocyclischen Rin

oder het éf ocy e N-gyidform., e'"es the"g@HEﬁh Wrksgymenightioxg ?éﬂ4l@"§al2? odey qiitepptergoche-

unter. Sauer std?'?"h' ﬁ%&; "i"t:kstoff ausgew hl te Heteroatome enthdlt,
er

kondgnsi ert ist, M E" 5'8% daB der |etztgenannte Ring nicht nmehr als
2 20 Sauer_g ,t,oﬁg_‘e ugqé oder Schwef el atome enthlit und daB die
Gesant anz@hl von it er onen in dem bicyclischen 'Ri ngsystem kl einer als 6

i st; wobel dangy,-.g§dh,Hote@),n nonocyclisches R ngsystem bedeutet, dieses
gegebenenf alls durch bis zu 4 Substituenten substituiert sein kann und
wenn Hot ein bewyeHicHioes Ri@gsystem darstel It, dieses gegebenenf aI | s durch
bis zu 6 Substituenten substituiert sein kann; welche Substituenten aus der
aus Hal ogen, Hik@xy (a-fyano, Trifluornmethyl, C, -s-Akyl, Aryl- 25 a
-6-al kyl, Aryl, G -s-Akyloxy, G -s-AlKkyl oxy-CI -s-al kyI Hydroxy-d
-s-al kyl, C, -F@Hzﬁ(FHéﬁthl(ﬂﬁ) Mercap- to, Nitro, Am no, Mno- und D (G

épal kyl )am no, Aryl - -s-al kyl am no, Am nocar bonyl, Mno- und D -

(G -s-al kyl) ani nesear bonyl Cl-s- Al kyl oxycar bonyl,

Aryl - C, -8 al kyl oxycar bonyl ei nem zweiwertigen Rest = 0 und = S

best ehenden G’%p%" Yo ﬁrﬁe sind; mt der MaBgabe, daB dann wenn R6 fOr
Hot sateht, Hot an ei nem Kohl enst of f at om an X gebunden i st;

gokennz e| chn etSteg'uY’?fﬁ kgy"ﬁ-zﬂla'%s?eé?‘@ﬁm@la ifetiospn Restep da-1 disdasf) dFGF H*E@" @ -¢fkylrost

N-C f 2t sein konnen; t A worin

AR, R, o 2 ioann braptel e |
Zwi¥chonpr odu 6r°he "O'I%g['k T 3'”"?/@?4 H’VW ‘%fﬁ'lﬁga"}'"&?ﬁ?r %t rfs‘ﬁ'fyﬁ’la’@%“y'am'"°
Leavi ng- & uppe ﬁhﬂﬁ ils u :-Bhéq\ ser's?o?fl%hérc&qi'-

ep; erl g

j
Cosungen {1<F EaPbeGiaL e L el %%ﬁeﬁ'*’%%ﬁ@%‘*’t@ R RRRa

| odi dsal zges; bﬂahtléﬂ&Qte?:ﬁﬁ\RSdtBé‘r%

(V) 55 worin R3 und R4 wie in Anspruch 1 definiert sind, mt einer
Car bonsaur e dexk-Reor nglt), 60 I I1~j1l~ H 1 11 EP 0 389
037 Bl Rl
-Alk-X-R¢  (b-2),
45

-Alk-Y-C(=0)-R® (b-3)
oder
50 -Alk-Y-C( = 0)-NR'°R!! (b-4)

bedeutet, worin Alk jewsils C1—s-Alkandiy! darstellt; und

R® fir Wasserstoff, Cyano, Ci-s-Alkylsulfonylamino, Cs~g-Cycloalkyl, Cs—g- -Cycloalkanonyl, Aryl,
Di(aryl)methyl oder Het steht;

55 R® Wasserstoff, C1-¢-Alkyl, Cs—s-Cycloalkyl, Aryl oder Het bedeutet;

X fir O, S, 802 oder NR? steht; worin der genannte Rest R Wasserstoff, C -¢-Alkyl oder Aryl
darstellt;

R® flir Wasserstoff, Cy-g-Alkyl, C3-5-Cycloalkyl, Aryl, Aryl-Ci-g-alkyl, Di(aryl)methyl oder Ci-g-

1T




05 HOCQR/ OA J 10 odor einem .

f unkti onel | en Derivat hievon, worin A. Rund R2 wie in Anspruch 1 definiert
sind, in einemreaktionsinertan LEEUN B gagebenenfalls in

Anwesenhei t eanes zur Bildung von Am den befil higten Reagens; odor c)
reduktives ﬁéﬂzsren ei ner Verbindung der Forrmal HD (I1) mt einem Keton
oder Al dehy Qrﬂ] oder eine GididEPBindung” Stettldicher Rést Re waslorsithing, VAN QuduRg der

Formal L-H hg , worin zwel gem n%lee Wasserstoffatonme 1 n di esem

G-r-A kandl yl R@ciﬁa REGewaidnGhHaRYIJWRbr¥b, G4 LLsCAky T 8, 51C58aRY, Adylder Arfl-CR L
reakt i ofisi neggi@ionMesdt HTund<R™ zusammen mit dem did iR§te BOWNH RO agunbichl StiskstoRsrh blRgren
der Ver bi ndupgsidinge loadr igRdiny{ring bildea i K3AELdie Daiad gblsenaiTtalis Mufch I LAk | Anii

Gr uppent r ansdder Niorio- Od IDHEHKE alRy)@iino SutBtitgeasis kdrhe badr IwarirObiesel Rdstecht® andrar,

Ver bi ndung dgsmeidéhm mit dérdrRYaUnd(RY) tragenden IStickisteitatone winers Biberadinyk sdam@dviorpholinylrest

ni cht t oxi sc hisfidenS@hmentis lssive Gegeherdhfallsgiuch C1-eiAlgirsusstitiepsishen- don Sfure, odor
ungakehnt Cber fedisr Ayl eisulstituiSieds Zthemyinodar durchel, f2r elore 3 Bbstitvbdemsubpstituionlek hényl
und/ oder Berdarstelita welche Substiventérolewails unabbiingig runtet dalagers fiydryec 61— dvie@emARdosan

hi evon. 2. \Aminashifoayl Gias-Alkidcathoryl.| Nitray Tefluaemethyle Aing gdar g\"&l@faartmvl rpiipgewshlt sind;
Het-X- Al k-D {"-b-2), worin Hot, X und Alk wie in 25 Anspruch 1
definiert sind jeg?ﬁd-lqbelﬂgﬁunegqer mghedngen heterocycllschen jng g@t_emg- hajt anNJ r@_t@er R2

O4l 0 A®35 d%nugfﬁ"eﬁﬁuﬁfs%oEﬁ '°" 5%‘6 '°€GP "] PpIRy ’P'ué?{ abgabe,

definiert si $¢f nic #ﬁ@ "gj' Hﬁ& %@ 'ﬁ%l% Od I,ed-

Het - v (V”)ng;% ese" P' 8°ﬁ Qo "é‘F? mg
%I

nf Is
b-Z27a) bzw. erbato e on t mehr als 2

Leavi n )8 egg btdito e thalt A &b M ﬁinae
unter Ashi | R kaﬁm E&. Pt "f‘?fg %}; o
Verfahren z %ﬂgﬁ’éﬁ Sdideb ébBSbeﬁérllfbﬁg duY& BN ﬁdﬂﬁﬂstﬁt?‘eﬁtef g\fbgﬁherNGm ohores sy t'é:}n'b ,

worin D den §8gisc b3 Ringsystem darstellt, dieses gegebenenfalls dirctbis zu 6 Subsﬂtﬁé‘ﬁtéﬁ%tntungﬁt sem] - C
R 50 kann; welche Substituenten aus der aus Halogen, Hydroxy, Cyano, Trifludifdti, & Ld-Alkpyagryin A,
Rl, R2,25R3 ugds-dikyl, A1.6C:0i-Riofidxs, BREARIAGKTHG: Wialyl] HydrRSOf-tHalyl,1C: ad+Allthis, Mercap-
gokennzel C h- toAHllitro, AmindOMoridyl GriDigBh ¢ yalki @0, AyIF0s S; -dikya@inb,dAmirtocalBonylFitonve bnd-biD
(1) mt CH2(CrsGliRylfaiMinpedronyln Ceis rhdikyloxyearkidnyld 18y HCe+s-alkyieycdriamyin @iemt tvesiwedigérer
AUshbi | dung eRest=O\ipd I SisbstaipndinrGréppe aesigevidiit SR milder MasGiabecdas demdwene Vil dat
tenf al | s Redsieht,dletan eihemdehlenstoffdsormehX gebroden ht spr echenden Amin in ei nem
wasser svof f hgekennggighngtdetthum i n Anwesenheit ei nes Katal ysators. 61 EP O
389 037 Bl 4. atiAkdlieressinggRireridingdesFormply ei ner Ver bi ndung OR3

R

worin A, R', R2, R® und R* wio in Anspruch 1 definiert sind, mit einem Zwischenprodukt der Formel

LW (), worin W eine reaktionsfihige Leaving-Gruppe bezeichnet, in einem reaktionsinerten
45 L&sungsmittel, gegebenenfalls in Anwesenheit siner Base und/oder eines lodidsalzes;

b) Umsetzen eines Piperidinamins der Formel

O_R3 .
50 _
L—N NHR* v

55 worin R3 und R* wie in Anspruch 1 definiert sind, mit einer Carbons&ure der Formel

i AN 0 A



5N NnNCo o RR ) e 70 ei ner N-Oxidform eines
therapeut I sch wi rksanmen ni cht t oxi s E(ﬂo%g%bl onssal zes odor ei ner
stereoche- m sch isoneren Form hiev R2, R3 und R4 wie in
Anspruch 1 definiert sind, gekennzeich- net durch Unset zen ei nes

Pi peridi nam ns der Formel 15 i

OR3 20 P'-N
worin Pl el ne Schutzgruppe darstellt )
definiert sind, mt einer Carbonslure
(V) 30 0s\.A 35 oder ei nem f unkiQo@
und R2 wie in Anspruch 1 definiert sind,

VWAR4AH (XVI)

R4 wie in Anspruch 1

225 0 HO-C R2
N“vatvhi evon, worin A R
d{anschl i eaendes Abtrennen der

nmel

R 40~~~~~~~ 40 A U 10ER2
ZVW 45A nach bekannten Methoden in einemreaktionsinerten Lésungsmttel,
und gevaF&cht enfalls Oberfahren einer Verbi nduggcder Formel (1) in ein

t her apeut i sch \Amekgmfyn'ﬁ?@vﬂ" Depivet kigva oA 1'ynd RE wie doAngerugh i ggfiniert sind; ip gjnem

ent sprechenden §F fl’;?':e‘?ﬁﬂo Reln pRockeserdlip Hp ettt ‘*Slff" A6 Bjidung, vap fwniden
frei e BasenfornP all und/ od er i df.or n nd
der stereocheni 'é)crﬁ 5 worm eﬁ’g Veﬁ ?V Seréﬁ '5% it e'"e:l pt(m odgr) ‘i 11
e T S s

LUK.N— SE 1. COJEQPE&UG htgﬁfglg%b h; ﬂrcﬂpkl&blﬁdug%n der Formel () ineinander '?\ac(}) ﬂeQannten

! onellen Gruppentransformationsiéaktionen, und tinschtenfalls Uberflihren einer Verbindung der

l ~~~~~ 02A 15 Fwen@ bl i Eoutis WindarRéiHich#RBcHed 85I AR BeHAHRIIR it Sifdr ehtsbchER N

toxi que, ou f Qbireyuds, Wasloshjekent WBBMIRkon einer Salzform in eine freie Basenform mit Alkali; und/oder
Bereiten der N-Oxidformen und der stereochemisch isomeren Formen hisvon.

2. Verfahren zur Herstellung einer Verbindung der Formel Het-X-Alk-D (I-b-2), worin Het, X und Alk wie in
25 Anspruch 1 definiert sind und D den Rest

' OR3 | R!
0
30 1t
l'z“
. o
A A

35

darstellt, worin A, R', R?, R® und R* wie in Anspruch 1 definiert sind, gekennzeichnet durch Umsetzen
eines Reagens der Formel Het-W' (V) oder Het-X-H (VIll) mit einem Piperidin der Formel HX-Alk-D (I-
b-2-a) bzw. W2-Alk-D (IX), worin W' und W? beide reaktionsfshige Leaving-Gruppen bezeichnen, in

40 einem reaktionsinerten L&sungsmittel unter Ausbildung einer Verbindung der Formel Het-X-Alk-D (I-b-2-
b).

3. Verfahren zur Herstellung einer Verbindung der Formel NC-CH2-CH2-D (I-c), worin D den Rest

OR3? R!
0
"
R4
50 o
N\ A

darstelit, worin A, R', R2, R® und R* die gleiche Bedeutung wie in Anspruch 1 aufweisen, gekennzeich-
55 net durch Alkylieren eines Piperidins der Formel H-D (ll) mit CHz = CH-CN (XV) in einem reaktionsiner-
ten L8sungsmittel unter Ausbildung einer Verbindung der Formel NC-CH2-CH.-D (I-¢); und gewlinsch-
tenfalls Reduzieren dieser Verbindung zum entsprechenden Amin in einem wasserstoffhitigen Medium

in Anwesenheit eines Katalysators.
= ¢ L M 5 =




i sonbre de celui-ci, formule dans | aquel l e A est un radical de

formule 20 6;133 é@,% - CH2- CH2- CH2-  (8-2),
- CH2- CH2- CH2- CH2- (a-3), 25 CH2 8? 47, -CH2-CH2- O (a-5) 30
QU - CH2- CH2- CH2- O (a-6), un ou deux atones d' hydrogbne dans lesdits

radi caux (&@- Ygriafireh sE’urr‘13l}!e>rstéﬂlkﬁyeiﬁér\i%?bl’n&un%5 renpl acés par un
radi cal alkyle en C, - est un atone d' hydrogene ou

d' hal ogene; R2 est un groupe am no, npnpo- ou dialkyl (C -s)am no,
aryl-al kyl (C1 -s)am no ou al kyl - -s.)-carbonyl am no; R3 et R4 sont
chacun kndependanment un ato hydrog ne m:r un groupe al kyle en G -6; 40
L est un radical HMclo @ Rycl ofMcanonyl e en Cs-s,

al c~nyle en C3-6 dventuellene ub 8itue pPa un groupe aryle, ou L

est un radical de formule -Al k-R5 (b-1)0 45 }YA k- X-Rr (b-2), -Ak-Y-C(
= O-R8 (b-3) 50 Mz A k- Y-O(= 0)-NRLORLL (b-4),
formul e¥ dans Iesquel I es 55 chaque reste AI k est un

gr oupe alcanedl un atonme d' hydrogene ou un
groupe cyan Oem QHm, e| [fp?u(fj aﬁ\ 'Bch'k clguo:éﬁalﬁs ofler einer stereache-
cycl oal can ony J i worna g%% mg "b H’@?h 1 %mert sind, gekenngeigh- |,

n eme ehdl

atone d, hydro eng ou un -s cycl oal kyle en C3-s, aryle
ou * C EP 0 389 037 Bl Hot est 0, 8, S02 ou
NR7: g edlt radi cal R7 etant un .atone d' ﬁ @Irogbne ou un groupe al kyle en G
-6Qu aryle; RB est un atone d/hydrogbne ou un groupe al kyle en G
-s, cycloalkyls on C3-s, aryle, s aryl -al kyle(C -s).,

di (aryl pn6t hyl e ou al kyl oxy en @ =Ns: NR'H (XVBst» NR9 ou une |iaison
directe; ledit reste RO etant un at d' hydrogbne ou un groupe al kyle en
Cl-s ou aryle; RAO et RA sont chacun i ndependamrent un atonme d' hydrogbne

ou un gr oupewainkB'l enecBchutkgrappeCdasiatiailty RE e RCwia in Ashrlich Ddefiniert sind, mit einer
aryl - al kyl e( Girbanpgurepder Rirdelet R', conj oi ntenent avec tO
| " at ome2sd’ azote portant RIO et R', peuvent forner un cycle pyrrolidinyle ou

piperidiny- le, I'un et |'autre 6tant eventgel |l enent substitues par des
groupes alkyle Sn G -a, 0
O - o 2
HO--C R )]
30
o’
i
: 35 oder einem funktionellen Derivat hievon, worin A, R' und R? wie in Anspruch 1 definiert sind, und
o anschlieBendes Abtrennen der Schutzgruppe P! aus dem solcherart erhaltenen Zwischenprodukt
OR3 R}
0
40 1} 2
P'-N N—C R xv
R4
o\
. A

nach bekannten Methoden in einem reaktionsinerten L&sungsmittel, und gewtinschtenfalls Uberflihren

einer Verbindung der Formel (I} in ein therapeutisch wirksames nicht-foxisches Salz durch Behandliung

mit einer entsprechenden Sdure, oder umgekehrt Uberflihren einer Salzform in eine freie Basenform
50 mit Alkali; und/oder Bereiten der N-Oxidformen und der stereochemisch isomeren Formen hievon.
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am no ou nono- ou dial kyl (G -6)am no, ou lesdits radicaux RA" et RA" r6unis
avec |"atone d' azote portant RO at t former un radical

pi perazinyle ou 4- norpholinyle, EE%#’%%Z&‘W et ant eventuel | enent
substitues par des groupes al kyl e en 15 Cl -6; chaque
fragment ar gbn@itatidhs! € groupe phenyl e non substitue ou un groupe phdnyle
substitue pRévehdications psurleddEthts (cdmtrtictants yufliama ¢ ATTER) En, D) bR FR, 6B,3F,1N) LBANI) sE
des at onmes d' hal ogbne et des groupes hydroxy, alkyle sn G -a, al ky oXy en
C, -s, am nesuwohposslchimicab kydoffale - S) carbonyl e, nitro, trifluoronethyle,

am no ou sam nocar bonyl e; at 20 chaque radi cal Hot etant un cycle

het erocyclique A5 ou 6 chatnons contenant 1, 2, 3 ou 4 heteroatones
choisis parm |es atonmes d' oxygbne, @ggisoufre et gtazote, etant entendu qus
2 atones d' oxygbne eVou de soufr maxi mum sond’ presents, ledit cycle A5
ou 6 chal hons 6tant event uel |LQ;N slqu_d_cga ke carppcyclique ou

het erocyd®ique a 5 ou 6 chai nons, epant A rrent 1, 27 3 ou 4

het er oat ones choisis parnm |es atomes ® oxygphe, \de soufre et d' azote,
etant entendu qus co 25 dem er cycle ne gonti/ent pas plus de 2 atones
d' oxygbne eVou de soufre, et qus |le nonbre tot&” des het6roatones dans |e
syst bne c%gl i que bicyclique est inferieur & 6; |orsque Hot est un systerre

cyclique I Wg L S {. exent, el | S re substl tfue DB sobitS X
St a on ra @E&] ueme aﬁtﬂ nonB ue ou orme r O!b lmlﬁ.lemen

substj tuants; n%qﬂ

evens ‘uel | ement ic % rMu°181U & 6 substl tuants Iesdl ts
substituants et ant ch0| sI's parm es at ones d' hal ogbne et des groupes

hydr oxy, sgyano, trifl uorggtiHay- l e, alkyle en G -a, aryl-alkyle(C,
-6), aryle, alkyloxy en G -a, a kyI oxy(C -s)-alkyle(C -a), hydroxyal kyl e
sn G -a, alkyl (G -a)th¢w-cHa®Hgapt@se), nitro, am no, nono- et dial kyl(C, -a
)am no, aryl-alkyl (C, -a )am no, am nocarbonyle, nono- et dialkyl(C,

-a) am nocar bonyl e, al kyleygHe-CH€Hgar Iyl e, aryl al kyl oxy(d -a) -
carbonyles un radical bivalent = 0 ou = S; etant entendu qus |orsque R6 est
Hot, Hst est lie & X surChsrD-at d@#). de car bone. 35 K 2. Conpose

chi mi que selon |l a revendication 1, dans |lequel RA est un atone
d\bydrogene ou d' hal ogbn@z-GR-Q=st (afd at one d' hydrogene ou | e groupe am no;
Rs est un atone d' hydrogene ou un groupe alkyle en Cl -4; R4 est un atone
d' hydr ogBhe; L est un r%dical de formuls (b-1) dans |squel R5 est un

at one d' hydrogbne ou un cycl oal kyle en Ca -a,

cycl oal canonyl e en Cs -a; a%]cgzg I—@fs)' ou L est un radical de fornmuls

(52 a0 | SOl X et Bl b S phnt s W AL 0595

(b;é) dans lequgl Y est | pggu.ﬁn n;'cales rh.hcﬂio et R8 est un atorre

d' hydrogbne ou ga grOUp%ste\r r on « oftld fﬁﬁco—s)aﬁllin‘sy ){cylﬁ)n-g ino ou 9!%1/#45
L est un radical de {griu ,50,2, dans T equel v est ou un "fla I'sSO
directe, et RAOge§tHRA %am&haemﬁdépenumﬁmmmm d.uaanawmegrgupbwiifn&ab@e ;ou
un groupee al kyl e en Cl »& @uradicsl| Sclodiiyie R c£;, Eﬁﬂoalcd’n@ﬁﬁb‘ 8n @YEC aloniloOHE Ca—s
d'azote portant | esdits éventliblipment sibstuepar Bhgroupp@lyiepsi f or mer un radi cal
pyrrolidinyle ou piperi @stykagicalde fadmulConposa chi m que selon | a

revendi cation 2, dans |lequel |es substituants en positions 3 et 4 du cycle
pi peri di ne sont en confrAafatifn).cis. 4. Conposa chim que selon |a

revendi c&ion 1, dans | equel Rl est un atone d' hal ogbns, R2 est |e groupe
am no, R3 est un groupe¥fte ®PC -4, 4 est un atone d' hydrogbne et A
est un radical de fornuls 55 a-1) ou (a-2) dans [squsl |'atome de
carbone adjacent a |’ atdﬂ'ﬁ'ﬁ(?ﬁ?ﬁébnéb@st event uel | enent substitue par un ou
deux substituants alkyle sn G -4, ou A est un radical de formuls (a-5). 64
1 111111°%11111 11111 11171 1111

-Alk-Y-C(= 0)-NRR"  (b-4),

formules dans lesquelles

65 chaque reste Alk est un groupe alcanediyle en C1—¢; et
R® est un atome d'hydrogéne ou un groupe cyano, alkyl{C1-s)sulfonylamino, cycloalkyle
en Csz-s, cycloalcanonyle en Cs—s, aryle, di{aryl)méthyle ou Het;
RS est un atome d'hydrogéne ou un groupe alkyle en Cy—s, cycloalkyle en Cs—g, aryle ou
63
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EP 0 389 037 Bl 5. Conpose chimque selon Ia revendication 1, dans |equel
Het est un systbne cyclique de type ether ou thioether cyclique choi si

parm ceux de formules (C0121,., FEP0389Q37BtH ) |

X ' ILK2;...R...2 7R wWRl ;cl) X

X. X I~4& © - (c-2). (c-3).
k-1). 10 10 kX*R * 0, S S NR?;

........ c5. (c- 6) :::y,e on c}_)f:oc:,ua le; ledtda d}‘ﬁaphansmlqgi;a(qqo&gél %@dmp%‘se T alél c%x X

et X2 sont chagun i ndepg s aBms dhy ogfahb&, rﬂgr&ﬁs aikyloun éi_s,MBél@uJ&%acalaryBlZ
est un gtone d' hydr ogbgf-afkWe(GiLs ) GiRBMeRI& ¥ 8k

al kyl oxy( Cl-4)yal kyl e( &t -Nbp oldine Baison d-JaMGlnéuﬁtyreét&w @mﬁnu&oméd'hﬁroﬁﬂ@oﬁﬁﬁ un
atone d' hydrogene ou dgbabeanasen CUs dgnargsoupe al kyle en Cl -4; ou dans

| equel Hot estR'est BYSt sanechagunl indgpandémrbent O #6mé qUEIr@RE & urPGroupe alkite leA @ Gal
pyridinyle qui est eveeklagkdecerei-¢sars tol tatybalkyde(Cid), aURY eaiR!'S dlrtdintdmeanivec
choi si stochacun i ndepentiomestazoipporiant Rifest Rt peuwest idimierirogybla eyretidinjdesougpipétidirgs
hydroxy, cyano, al kyl eleelfunGt l'agre étlant f\entoellemernt Isybistituésapak Wb grpunes alkyle o6 C125
am nocar bonyl e, nono- @'@'“‘HP'-B.F‘R (ewidia '@msmf@r P Iegdite radipainnB' e ordunist avec

di al kyl (G -s) ami no, et'aéﬂ (Rortend \FE% ioh ¥y pauvent, fprmey cin eeplica \oinérezioilen oo &~ qui
est dvent uel | errent sub’é’;’? ’é"°p %H““ étﬂéé‘!@"%‘&‘lﬁ%‘?’f‘tsi{l’&ﬁt‘@?l’é groypes alyle an

i ndepentf amrent m d ’S“a ones hal ogbne et des rou es hydrox cyan
alkyle en G © ‘%afr {% rou °p'§Wg ?P“e‘t’bsﬂ'ﬁ 'b?m‘ﬁ?f’ @'P(s

un (i cal g nr ?p 4 (rensement, Hiefttcs TheEn @% s

al ogbne otffn )} ;m o c aé.{?’y?"e(?eﬁ APnOME Yy P “ecz;ﬂ’ nitro, "5'9?’%[2 e
qu' estﬁfiven TR, ie d 'ur. .Qjemcg@ %G%Xousub&yn&ua&hﬁ a%m' 5' § Chﬁcun
i ndependam td?ﬁ%@ 'Ehou reQFé' {e Eﬂq Y atofge!
al kyl'e en Clgoggenaley &xébui?d“auQr\axl m SO ntén?é?ﬂ cydid rﬁ @a‘iﬂu&%
al kyl oxy( G mbntGaudd @il cfsle sibobaftiue 3h haxrbéyeﬁqﬁé 8 5Qls cﬁﬁﬁons\e%msm SemdrEqll2,
substitue pas obld hEBREBResNkiNE BarfNied dtomés d'ékiigshél o Galire lOY 8'a%R) ¥tk oRlHdUSSS co
event uedsl eneddmisrlthaé hé codtightpas Plus 96 2 dRMesH ki ygshe BBouCde soliie, tub RCHomBle total des ,
I m dazol yl e basroaties akesN leUsybtbrasrefdiqueUiiGichdus! @stDinfridun A 05; WifiRe Mok ¥t &inHysttme €N
C, -6; un r aclclgsb mondcaaliqleyil peutiérentaadibmet &tret substitué paisqed b SibistitubtsDiasque Hefdsbupe
aI\k,yI e en C, un §ystetme cyciqbe biglcliquei thpdul évphtasliéoenh Eteecdubstitud pér jusqio 6 istbsBugpiy lesdits
jusqu' a deuxsubstiuants antreheisis bannigles atomescdivalogéng ep desdrnupesriydrpar crianal flucrinitys
d' hal ogline ele. dels e Cotsprryl-alkylalCox) arviesalivioxy enl Goyd, elldaxy(Ci ~)-Bkylef( ko) hystrgxyeliyleC,
-s, amno, nPhBL-sed kYH‘F%cF) cantds e #1einaz mong- et digsyl(E e larmjno caryhalkylCachlamirio,
i soqui nol i ny?'@"‘é’@’é?ﬁyl?ew dialkyl{G ts)aminecashonyle. AyIPWC daeabosyis saryialylam@ —<)-
choisi s chacEﬁ‘ib°f‘¥|?ié' SRR SRAPT Sifiast enfepmipauedorsnp Bt exi Blete ot gaidié AgC sur un
groupes hydrm deSPEeP- al kyI e en O - 6 aI kyI oxy en Cl -6, ami no, nono- et

n et. trifl dlcal qU|noxaI|ner

sam
evgnf uel | enen mf’solsj Chfm'?ue se'ﬁ%’f ks ne %tg%ntﬁ dc ino;
' ndependammnt parF{51e uq Ieaa%%q & i)sf @Ihydrogene,
hydroxy, cyanq et eg,l o (g_,,) g &a ae ou un groupe
event uej,| enent Su%éléaikﬂﬁepé:f-s,%cl%&hﬁﬂ?
benzi m dazol ylie ewsntn eddlcBN®N forikd 3-2)t difs ﬁh’&ﬁel% e&réuﬁeoua*llk%teﬁ‘egst% atome UN
radi cal indolyl e 4hydrogen@uei diktob RIS YN BILRSdIS sleHdR@L un groupe al kyle en Cl1
-6; un radicalL 5, Gst/ynSradicdl Bé IfyHile® (H-8) s 1BYUEY G3tNH od LR laRérEaifectt UAFEI dstifn Par
jusqu' a deux substatomdaimydrogth@bwsinsgraup@ ik én' o)) e U ERYExy BRCIL,; ddes at onmes
d' hal ogsne et ldes egruumiirs! deyictmote h-4)clgsriaguelA deyNie o neisontdirectd lok AP 6@ ot C
-6, am no, nono- hacdh @dépphdamm@nt unGatopend'hydrogéine ton iuh Igwopenakifiehgrl €;-+ ba aryRdoc al
5, 6, 7, 8-t et r ahydr dfuetritk suningiee I'dvrend'azetelporephipsdiititadicaux BE gb BH. peuwgifomedaux
substituants choi §$%°a'cH¥H@'GIﬁV"PP!d@?9@ﬁ'mé¢ment parm des atomes d' hal ogbne et
des 50 groupes al kyle en Cl1 - droxy, cyano et alkyloxy en C, -6; un
radi cal®t 1% a9PF f%CW@nt%B? Iaéﬂ@m'cag@b% dans Raupl dgs substiiyanss PrePogifigns [3eet 4 du cycles
un radi cal oXeEIENS oAt ¥\raMBYEIN &fent substitue par un groupe

- 4. Composé chimique selon la revendication 1, dans lequel R' est un atome d'halog&ne, R? est le groupe

- amino, R® est un groupe alkyle en Ci-4, R* est un atome d'hydrogéne et A est un radical de formule

65 (a-1) ou (a-2) dans lequel I'atome de carbone adjacent & Il'atome d'oxygéne est éventuellement
substitué par un ou deux substituants alkyle en C1-4, ou A est un radical de formule (a-5).
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alkyle en G -s; un radical benzoxazol yl e eventuel | enent substitue par un
radi cal al kyle en C, -6; un radical ﬁwﬁ%ﬁol yl e event uel | enent
substitu6 par un groupe alkyle en G ns | equel Het est un systene
cyclique de type am de nonocyclique choisi parm ceux de formules 55 EP

0 389 037 By, >65mposé chimique selon la revéhdication 1, dans lequel He@est un systdme cyclique derplgthgfacms

| esquel | es X3 thnoétrféﬁéycaugbhoﬁu pam,%uxogsgrmugs at one d' hydr'ogene” ou un groupe
al kyle en C, -6 ou aryl-alkyle(C, -s); R5 est un atone d hydr ogbne ou

d' hal ogbne ou un gr oupe al kyle en Cl-s ou aryley 15 est

- CH2- CH2-5 - CHECRE(CIN=N-, - CPEO=(6Hw ou - 3‘01112 CH2-, Hn—om QAkomes
d' hydr ogene po&vzﬁ‘atzre rerrpl %Hfé\dh‘acun |TT6% e]rdﬂmment par ,gyoupe
alkyle en C -s; %t & est CHz- XR14) - ou - GREAGHY- CH2-, un
ou deux atomes ¢ jhydrogene pouv . 8tre renpl agss chacun |nd§p§ndam*rent par

un groupe alkyle en Cl -s; ou dans | equel "Het est un ySt bme

cycl i que 'de type am de bi cycl | que choisi parm ceux de fornmules R6 N 25
c.o- k" X! i~~~ = ~~(d46) fid-71 30
R 7 H R/ NN R'2 Xe— " Y ] ( )

' SRR 8 .
(d.9) \x,_J'\/’ (d-p&\ﬂé\/ 0 N i 45
R NCNKR?2 17:: (d-8 ).
(d-92) ™ (c-5). (d-10) %P dans | esd¢®l | es X4 et Xs sont chacun
i nddpendamment 0 Cu S; chaque radical RL6 est independam*rent un atone

d’ Wr ogene Olﬁar'rknlLs Siigd! rﬂicgw)@ eq@@gontc C daﬁlln ﬁs m ?1 0 a&g
radical R 7 egjgidan ﬁqg aﬁ%ﬁ%‘&h 8HeOd1Ey i% glk ﬁb 6% k;b(b -4 (ﬁ.‘ou
groupe abkyl e h?&o:@ﬁlkﬁe orf § -t A3 Lﬂ%nﬁm u H'ﬂal

d' hal ogene ougynl groupe alkyle en ClL -6 ou aryle; es rad| caux - ,
(d-6), (d-7) efans(Koud) HRRCuSY B bysBineeryéigld RSSrcybiRed Erblsi BAEGRT rabicHl pQﬂiHr?ﬂe q st
renpl acenent Gvanfuelmanesubsti d3zp G 106 dolk SlMStituane, haisi¥ chikcOn Ridéddhdantardht pEARI des

| i ai son |i br e;atothes d'halogéne & Hag gruipdd hydioxy, k¥and, alkylelsll 09-s3 Bifludbhéihiis, dikyloRsén ¢,CH =
CHCH = @+, -am@bi2)bbnyle,- BeroCHR )dialkyl(Gy Ss)dniiid23rsenyle,Sainb, —mbid- , ot - didtkyC:Cllarfting, et

_41

- NH- alkyloxy(Ci -s)carbonyle; un radical pyrimidinyle qui est éventusllement substitué par un ou deux
substituants choisis chacun indépendamment parmi des atomes d'halogéne et des groupes hydroxy,

(L cyano, alkyle en Cy-s, alkyloxy en Ci-g, amino et mono- et dialkyl(C1-g)amino; un radical pyridazinyle

) qui est éventuellement substitué par un atome d'halogéne ou par un groupe alkyle en C1—; un radical

30 pyrazinyle qui est éventuellement substitué par un ou deux substituants choisis chacun indépendam-

ment parmi des atomes d'halogiéne et des groupes hydroxy, cyano, alkyle en C1-g, alkyloxy en Ci-g,
amino, mono- et dialkyl(C1-¢)amino et alkyloxy(C1—s)carbonyle; un radical pyrrolyle qui est éventuelle-
ment substitué par un groupe alkyle en Ci-5; un radical pyrazolyle qui est éventuellement substitué par
un groupe alkyle en Cs-s; un radical imidazolyle qui est éventuellement substitué par un groupe alkyle
_ 85 en Gy —5; un radical triazolyle qui est éventusllement substitué par un groupe alkyle en Ci—s; un radical
\_,/' quinolinyle éventuellement substitué par jusqu'a deux substituants choisis chacun indépendamment
parmi des atomes d'halogéne et des groupes hydroxy, cyano, alkyle en G-, alkyloxy en Ci-s, amino,
mono- et dialkyl(C1—¢)amino et trifluorométhyle; un radical isoquinolinyle éventuellement substitué par
jusqu'a deux substituants choisis chacun indépendamment parmi des atomes d'halogéne et des
40 groupes hydroxy, cyano, alkyle en Ci—g, alkyloxy en Ci—s, amino, mono- et dialky(Ci-g)amino et
trifluorométhyle; un radical quinoxalinyle éventuellement substitué par jusqu'a deux substituants choisis
chacun indépendamment parmi des atomes d'halogéne et des groupes alkyle en Cy—-g, hydroxy, cyano
st alkyloxy en Cy—g; un radical quinazolinyle éventuellement substitué par un groupe alkyle en G1—5; un
radical benzimidazolyle éventuellement substitué par un groupe alkyle en Ci-¢; un radical indolyle
45 éventuellement substitué par un groupe alkyle en Ci—s; un radical 5,6,7,8-tétrahydroquinolinyle éven-
tusllement substitué par jusqu'a deux substituants choisis chacun indépendamment parmi des atomes
d'halogéne et des groupes hydroxy, cyano, alkyle en Ci-s; alkyloxy en Ci—s, amino, mono- et dialkyl-
(C1-s)amino et trifluorométhyle; un radical 5,6,7,8-#étrahydroquinoxalinyle éventuellement substitué par
jusqu'd deux substituants choisis chacun indépendamment parmi des atomes d'halogéne et des
s0 - groupes alkyle en Ci-s, hydroxy, cyano et alkyloxy en Ci—g; un radical thiazolyle éventuellement
substitué par un groupe alkyle en Ci-¢; un radical oxazolyle éventuellement substitué par un groupe
alkyle en Ci-5; un radical benzoxazolyle éventuellement substitué par un radical alkyle en Ci-¢; un
radical benzothiazolyle éventusllement substitué par un groupe alkyle en C1-s; ou
dans lequel Het est un systéme cyclique de type amide monocyclique choisi parmi ceux de formules
55
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(CH2)2-, -NH-(CH2)e-, -NH-CH = CH, -NHN= CHCH2-, -NHCH=N ou -NHN =
CH; &4 est -CH=CHCH-= Ve -CH=C+, -CO =CHCH=CH,
NS GHOH= O, =CH= H= CHEPORIQTEL N of o= oo = N, oN
=CHN=CH ou-CH=N 5 CH=N-. 6. Conposa de formulo 10
OR3 R 1 11N55=NRC \ (rrr 15 A

| S T Y e N SO Q_N 0J o f or me

N- oxyde, sel d' additiof therapouti ment actifAot non toxijgue ou forne

st drdochi m quenmeRr#*—~ Ne—de; cel gk - c,u,. dans |eqd§'|‘A Rl —R3 et R4
sont tods quo ddflnlé\dajs la rev cation 1% 7. Corrp sa,wle formulo O
_ 25 I t C N" R (VtA
90~~~~~~~~~ 30 sel ou forne-stereoct ni guenent R'%ombre de colul-ci, dans

| oquel A, Rl et R2 som)tols quo dednpnis dans {da;,revendl cajglypn 1; 4t ant
entendu quo | e conposa est difflrent de |'acide 4-am no-5-chl oro-2-
et hyl -12, 3- di hydr o- 7- benzof ur annecar boxyl i que et de |'acide

4- am no- 2, 3-déhhipsellep  2- di ndt hyl - 7- benzo- 95 f urannecar boxyl i que. &
Conposa sal oana rﬁ@r?éll cation 7, dans | quel Rl est un atorre de chl ore et
R2 est le gr ou e affit Hpstoree d'eyd ?5?°t'i”',bﬂ'° éP‘Yr‘ﬁE’bﬁt‘F ApCorilnt un

vehi cul e phar ceu‘E‘°1t ’Pﬂdhy f?g r?t'd “aryle’

quanti t’® t h~r eut """ né'"g &\jégx 'ﬂ:e‘f des
re\(endl cations 1 a W”Y)aé'{e tée E?g'pbfép‘%' D "6 p?:? ?J"ﬁ"ée" 8Ap0s ?l on

phar fracout i qu%250| (35' Chp-CHAIGRSL B bid Gaukt ofEs g'lﬁRichgér%rboﬂ% gnge

i nfTnmenment une qu 5 gﬁ d %ga th §00Rgse solon }1 une
45 SJuel G éﬁ‘eﬁ éﬁs%dn P Ve peidle ol et GuDBABRRRSUL | GUE.
11. Conpos6 so ne que conque es revendl cations 1 A 6, pour

utilisation on tant quo r;edl cament. 12. Procede pour la preparation d'un
conpose solon P una quelitongye des revendi iops 1 & 5, cardct6ri- 50

se par 55 EP O OR3 R 05 NSl C r*

R - 25 ~0 10 dghs sont tfel s_-_g_ggﬁilm nis dans

|l a revendication 1] gt’#er' se par i ? ' reacti AN tif de
formulo Het-WL (VII) ou I—pt -H (VIll) ave urte”’ pi peridi no c'i‘e kor mul o
L/ : k'é
5 . {a6) fa-n -
30 -
(o) I}lﬁ ) 0
R'I? N N4
) G/\NJkl/ | {I_\( : N
- N
0
(d-8) @9 (d-10)
40
o O
7 7
Ci e e:
- N ) 2N
N N"
45 R
@11) W-12) 1))
50 dans lesquelles
Xt et X6 sont chacun indépendamment O ou S;
chaque radical R'® est indépendamment un atome d'hydrogéne ou un groupe alkyle en Ci-s ou
aryl-alkyle(C1-5);
chaque radical RY est indépendamment un atome d'hydrogéne ou d'halog&ne ou un groupe alkyle
55 en Cy—s ou alkyloxy en

R est un atome d'hydrogéne ou d'halogéne ou un groupe alkyle en Ci—¢ ou aryle;
les radicaux (d-5), (d-6), (d-7) et (d-8) pouvant &tre reliés & respectivement Alk ou X, par remplacement
d'un atome d'hydrogéne ou des radicaux R'® et R' par une liaison librs;

. Il!llllj (N AR



HX- Al k-D (1-b-2-a) ou W2-Al k-D (I X), respectivenent, W et W2 6tant |'un et

| "autre des groupes partants 15 EP]Rsdeid3? . B1dans un solvant inerte a
|"egard de |la reaction, pour |'obtention d un conpose de formulo Het-
X-Alk-D (1-b-2-b). K- 14. Procede pour | a preparation d' un conpos6

de formul o NC- C&2- Cldg+ EPH=CHeGH =Gl ofGHb)er {0kt c8{GHak--8;CHi(ls, QIR(E-0-¢ -W-
reprdsente | e radi cdfH:20 -NREHz)s-, -NH-CH=CH-, -NH-N = GH5CH-, -NH-CH=N- ou -NH-N=CH-;
~~-NJ-N-C\ / 2%*0 #st-~-CH=CHCH=CH- _-CHF QQhCH=CH-, - -CCIFGHLCH =il e | -N& CHEEH = Gtb,
R3 ot R4 ont |es nent@HsN-GHFFHe alGHGPE-NTH-dafd=PHCHaden Y TEHNGRH, ou -CH=N-
caract6rise par |'al9AMNition d' une piperidine de formulo HD (1) avec CH2
.= CH CN (XV)6 dans %n' (sgol vant inerte a |'4gard de |a rdaction, pour

| ' obt enti on PESHSSYMBe formul o NG-OH2-CH2-D (1-c): et dventuel | e- nent
‘la reduction dudit conpose on |'am ne correspondante, dans un mlieu
contenantwde | " hydr ogbne, 3 s5 on prb6sence d' umtcatal yseur. 15 Procede

pour la preparation d' un corrpos4$§$1 l'aorevendi cation 6, caracterise par
|l a m se en reaction d une pipefndinanipe_¢e 240 oy,
3 Pi -N NR4 H 1 (Xvl) 4 ns'iaquo e/P1 represente un groupe
protecteur et R3 et R4 sont tels quo dfF i nig”“danys | a revendication 1, avec
un aci de ;garboxylique de fornulo 50 R O ffOkCA R2 M55 0 1A
69 111 11 H 11 11 * C L M S*
EP 0 389 037 Bl ou un derive fonctionnel de celul-ci, dans |lequel A R et
R2 sént tels coemedivhiyde, selddiarsiitibra thiepatiqliomertt iactii ofl poncloxique saui forme| stédochiiniquenenn
du groupe pr otisamdeLde delui-ail sians léquel iy BYI B2, R® pirR* sontitall qui définG dans la revendication 1.

at, 20 R1 PI-N N-C i Xt, 0XV11 ol 10
Q ai nsi obt @ uCompesésle fefmule npdes operat oi res connus dans |a techni que, dans
un solvant inerte a l'4gard is de la reaction et, si, on le desire, la

conversion d' un conpose de fornule (1) en un gel therapeutique- nment actif
et non toxique, par traitenent par [ , ie, ou, inversenent, la
conversi df d' une

30
sel ou forme stéréochimiquement isomére de celui-ci, dans lequel A, R' et R? sont tels que définis
dans la revendication 1; étant entendu que le composé est diffiérent de l'acide 4-amino-5-chloro-2-
méthyl-2,3-dihydro-7-benzofurannecarboxylique et de I'acide 4-amino-2,3-dihydro-2,2-diméthyl-7-benzo-
_ 35 furannecarboxylique.

8. Composé selon la revendication 7, dans lequel R! est un atome de chlore et R? est le groupe amino.
9. Composition pharmaceutique comprenant un véhicule pharmaceutique et, en tant que composant actif,
40 une quantité thérapeutiquement efficace d'un composé selon I'une quelconque des revendications 1 &
6.
10. Procédé de préparation d'une composition pharmaceufique selon la revendication 9, caractérisé en ce
que I'on mélange intimement une quantité thérapeutiquement efficace d'un composé selon I'une
45 quelconque des revendications 1 & 6 avec un véhicule pharmaceutique.
11: Composé selon I'une quelconque des revendications 1 & 6, pour utilisation en tant que médicament.

12. Procédé pour la préparation d'un composé selon I'une quelconque des revendications 1 & 5, caractéri-
50 sé par '

55
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forme sel en une forne base libre a |I'aide d une solution alcaline; et/ou
| a preparati-on des formes N- oxyde et des fornes stereochini quenent

i sonbres de ce conpos6. 20 Revendtﬁﬁ?ﬁﬁ%mgﬁﬂ'les Etats contractants
sulvants: ES, GR 1. Procede pour |a preparation d' un conmpose chim que de

formul e 25 OR3 Rl 0 L-N
N-C R2 () 30 3 1

0 d' une forme N-oxyde, d un sel d' ad ¥?Ron hera e_%iquenent actif et non

t oxi que, ou d une fornme 35 st hi m que \songre de cel ui-ci,
formul e gans |l aquelle A —N Ta Br mul e - cH2- ove-

(a-1), 40 -CH2-CH2-CH2- (a-2), - CHRICH2- Ci2={ (a- 3), 45

-CH2- O (a-4), -CH2-CH2-O (a-5) ou 50 - CA2- CH2- CH2- 0- (a-6), un ou

deux atones d' hydrogbne dans | esdits radi caux - a (a-6) pouvant etre

renmpl acds par un radical alkyle en G -C6; 55 RI est un atone

d' hydrogtene ou d' hal ogene; R2 est un groupe am no, noho- ou

di al kyl (G - g) dam leauel ArR}| F2aRiey R symam géfinis dana lalrgvendiqation 1, egractédsétrefy| ami no;

R3 et R4 slarinise: by E4aetion ritue péasiiadeniormule HetY oYl ey Hetorth QMR vesuungrpiRgridingde

al kyl e on Ci fognule7q 1111111 111111 11111 11111

111111 * C HX-Alk-Dyff-b-2-8) ou W?-Alk-D gqg (gseestiyemenk W' f W2 étant 'un et I'autre d%grpu(ga? pagpnts
A§geet dafe Eactign,

~cycloal k§l e 0{? ;ﬁ‘o ns ﬁ;ﬁq"’(ﬂ%{tli@gﬁ Palffd'gﬂgnﬂgn Qyp qempese de formule Het-

- dvent uel | ement™ ST SpPPhe par un groupe aryle, ou L est un radical

fj jlz?rY_mél( s:1§.0 rocédé po;r la gf 'or}e_) f;urz gnﬁ)}%@( mlin%@)]@%ﬁk%ﬁﬂ-c?ge}o (8 _re%é'ldication 1,
f or mul es, dans ﬁnesaalf?g Pée é(s: aeqlued'rceste Al k est un groupe al canediyle en G

-6, et = est un atone d' hydrogbne ou un groupe cyano, alkyl (C,
-s)sul fonyl am no, cycl oal kyl e en_CB-6,C%¥cboalcanon¥he on Cs-s, aryle,

di (aryl)ndthyle ou Hot; - 0o
n
o -
R4
0
SN ' \A

30

>

dans lequel A, R, R2, R® et R* ont les mémes significations que dans la revendication 1, caractérisé

par I'alkylation d'une pipéridine de formule H-D (ll) avec CHz =CH-CN (XV) dans un solvant inerte &

I'égard de la réaction, pour l'obtention d'un composé de formule NC-CHz2-CHz2-D (l-c); et éventuellie-

ment la réduction dudit composé en I'amine correspondante, dans un milieu contenant de I'hydrogéne,
N 35 en présence d'un catalyseur.

15. Procédé pour la préparation d'un composé selon 1a revendication 6, caractérisé par la mise en réaction
d'une pipéridinamine de formule

OR3

P'-N  )»NR'H (Xvi)

dans laquslle P! représente un groupe protecteur et R® et R* sont tels que définis dans la revendication
1, avec un acide carboxylique de formule

50
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R5 est un atone d' hydrogbne ou un groupe al kyle en C, -

cycl oal kyl e-en Cs-6, aryle ou 20 Hot; X est O,
S. S02 QU NR7 ; ledit radical R7 FAE ¥ Bhme o hydrogbne ou un groupe
al kyle en C,-s ou aryle; Rs est un atone d' hydrogene ou un groupe

al kyl e en C, our ff déRMEGbrRRAdnk! [d6 cOllil-c8ans 1qu§Jl W Ry ot RE ¥dnt s lqud &dtifts dand)a revendication
di (aryl) met hylefersuite Réiiirafion)tu rbupe dpr otdoteul P! dans le prodl)’t intermédiaire €St NRO ou une
liaison directe; ledit reste RO dtant un atone d' hydrogbne ou un groupe

alkyle en C, -s ou aryle; RO et R sont chacun i ndependanmment un atomne
d' hydrogene ou un groupe alkyle ogp®-s, cyclogl kyle en Cs-r, aryle ou

aryl -al kyle(C -s), ou RO et R gonjointenment,avec |'atonme d' azote portant
RO ot R', peuvent f or mer yrHol j Ie pu plpdrldlny 30

le, lun et |'autre etant éﬂe t uel Eﬁﬁ SN R parX§¥s groupes al kyl e
en C, -s, amno ou nono- ou di yIRE, -s)k 0, ou lesdits radicaux RO et
RA" reufiis avoc |'atone d' azote portant FAO et) "11 peuvent forner un

radi cal pipdrazinyle ou 4- norpholinyle, Nuret |'autre etant
eventuel | enent substituds par des groupes alkyle en C, -s; chaque

%ngﬁ?;eaggl % ibtt e ﬁiogs’.dgi‘ﬁ%j;;gg@ﬁfﬁ F?é]:lgfgn Eﬁmapot ) uf rm u \%n ur :ﬁ u 3257 )
es atones % p en
g;‘rt Fkg Oﬁmarrhag@MtE lﬁ'\;‘g E ocﬁ%i:re U?;;:i%gh i?éf% al |||t|er Qﬂo %rp Xn N-

hdt drocyclique a 5 ou 6 chatnons contenant 1, 2 3 ou 4 40 hdt dr oat ones

Choi'Si S pHetendlcafiond{palibies Eta coairatiants suvemts’: 6, @ d' azote, dtant entendu quo

2 atones d' oxygene et/ou de soufre au maxi mum sont prdsents, ledit cycle A

5 ou 6 chat nerssdepaunta pRdparatiol @luh Compddy dhinfiqud @6 fofmuld) Cycl e car bocycl i que ou

het erocyclique a 5 ou 6 chatnons, contenant dgalenent 1. 2, 3 ou 4

hdt er oat ones choisis parm |es atonmes d' oxygAne, de soufre et d'azote,

dtant emtendu quo ce dernier cycleypp contiont pAs pl us de 2 atones

d' oxygbne et/ou de soufre, et Pe nogpre toral des 45 hdt dr oat ones
st " nf ur_a 6; |orsque Hot est un

sysxbne cycl i que nmono-cycliq ut eva 7 ment @ re substitue par

jusqu' A 4 substituants; lorsqu t Rst un Ay bme cyclique bicyclique, i

pout dv¥®ntuel | enent Qre substitud par ju®q0 k)6 substituants; lesdits

substituants dtant choisis parm des atone ﬂ al ogbne et des groupes

hydr oxy, cyano, trifluoronﬂthyle al kyle en C, -s. aryl-alkyle(C, -6).

aryle. alkyl | e

hydr oxyal ky|£§¥ fg :i ,w '3%{' “‘é?a")"ﬁ@ g}aép i & f‘)r"om"'%‘l“’ Ao dunsiomne o
C, -6)am no, anlnocarbonyle, nono- et

Qr/kw i%fHaJi!sQaquélfey
di a kyI(C -s anlnocq&hgmﬂdmd@$mmkoxy(c -6) carbonyl e, arylal kyl oxy(C, -s
) carbonyl e, un radical bivalent 0 ou = S; dtant entendu quo | orsque A

est Het, Hot est |id acp-Gut u&.@torre de carbone; caracterise par 55 71

I 1111&&] il 1210 I 111J1 11 1s11 EP 0 389 037 Bl a) la Nalkylation
d' une pi p6ridi ne de f oCHICIR-CHRS Fﬁ-zﬁ
0 HN N-C

-CHz-CHz-CHz-CHz- (a-3),
P -CHz-0-  (a-4),
-CH2-CH-O-  (a-5)
ou
50

-CHo-CHp-CH2-O-  (a-6),

un ou deux atomes d'hydrogéne dans lesdits radicaux (a-1) & (a-8) pouvant étre
remplacés par un radical alkyle en C,-Cs;

55 R! est un atome d'hydrogéne ou d'halogéne;
R? ost un groupe amino, mono- ou dialkyl(Ci—s)amino, aryl-alkyl(Ci-¢)amino ou alkyl-
{C1 -5 )-carbonylamino;
R3 et R* sont chacun indépendamment un atome d*hydrogéne ou un groupe alkyle en Ci-g;

" ‘) ) O
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R4 0 10\I to ’; t ~~~~~— A dans | aquelle
A, Rl, 'R2, R3 et R4 sont tels que déf i ni | us haut, avec un produit
intermediaire de fornule L-W(111) o?n%‘*?%&?em e West un groupe partant

reactif, dans un solvant inerte a |’ egard de Ia 15 lrl;i)eactlon

6vent uel | ement qn pr~senge i’y Q‘E&g i d We el Masss GF
réaction d' une pip6ridi r@gmenéu,{ﬁgu .Qifu'é{f! - Lwr;}é ° ZiBé y @zhs
| aquel l e R3 et R4 sont tel s radil &5bindieS P! us avec un aC| de

car boxylique de formule 0 30 _ .

2 HOOC s R2 -AKk# 0 &35 ou un derive fonctionnel de celul-ci,

dans lequel A R et R2 sont tels quo définis plus haut, dans un sol vant
inerte a |'6gard de | a r-a&dtRSon (b-Byvent uel | ement en presence d' un r~actif

capabl e de fornmer des am des; ou 40 c) la Nalkylation rdductrice

d' un conpos4 de fornul e -MBY{CI2P)Rvedbhe c~tone ou un al ddhyde de fornule L
= 0 (VI) 8ans laquelle ' = 0 est un conpose de formule L-H dans | equel deux
atonmes d' hydrogbne gem nds®Hans | edit radi caI0 aldcane(CI -lg)dl yle 0;1 R

cycl oal cane(C3-s)diyle sont re Iacesp ans un mlieu inerte
I'yegard de I(a re?act?/on &J‘Ye%ﬁ))h'BP mef* a conversion des conposes de
forrmle(l) entre eux, solo | s rdqftlons de 45 transformatlpn de
groupes fonctionnels corlfilegs o ue, et, Si on le d~sire la
conversi on d' ungonpose J&F a{??: gmou adiyle gniLry- @ uement actif at
nog_toxi que, par traiteny -s,é’JcloH ae _sﬂf?ﬁ)ejl(arw?i i f’?\z PR, cveled]
conversion d' ungsfornme sgl & %’ ?caoaﬂ Iggrgacss_g,lalrjyé&n
al caline;pet/ou la prepgjgti on or mes mes

stereochi m quengnt i SOMREES, Q%@Qﬁ hﬁ’@”ﬁ&ﬁqﬁcaﬁﬂ’ &ant fGh gﬁﬁg% hp&yéén+ Bu un proppe,
pr6paration d'un corrposamghee,io,r_guhg,yiglet X- Al k- I -b-2-b), dans |eque

X et ALk sont t&'s quo @&t unMttdmeCiyBrobshe o8 \GR @%W&lky@bnb% c%l&aﬁ% LAl N ark@
radi cal 55 EP O 389 Q@BFalkyle(C)R3, diary)méthyle ou alkyloxyBn £, Q; -
10 dans lzequel A R1, Rast RP ai ulkédliaiom dirdcdt Rdif| reateORl étant un At dl@drogene ou un
revendi cation 1, car act @raupealiyleren|Ca-smuseyleen reaction d' un reactif de
formul o Het-W (Wlelt R'"ou sbi tchadurHintiéiehdamarent aun Latogned"hyeiogéshis ve ud @rdups alkilieden Cy—,
U cycloalkyle en Cs-s, aryle ou aryl-alkyle(C1-s), ou R'™ et R'' conjointement avec
' l'atome d'azote portant R'® et R'", peuvent former un cycle pyrrolidinyle ou pipéridiny-
30 le, I'un et l'autre étant éventuellement substitués par des groupes alkyle en C;—g,
amino ou mono- ou dialkyl(Ci-s)amino, ou lesdits radicaux R et R'! réunis avec
l'atome d'azote portant R'® et R' peuvent former un radical pipérazinyle ou 4-
morpholinyle, I'un et I'autre étant éventuellement substitués par des groupes alkyle en
Ci-s:
. 35 chaque fragment aryle étant le groupe phényle non substitué ou un groupe phényle substitué par 1, 2
\_/-' ou 3 substituants indépendamment choisis chacun parmi des atomes d'halogéne et des groupes
hydroxy, alkyle en C1, alkyloxy en C1-¢, aminosulfonyle, alkyl(C1—s )carbonyle, nitro, trifluorométhyle,
amino ou aminocarbonyle; et
chaque radical Het étant un cycle hétérocyclique & 5 ou 6 chaihons contenant 1, 2, 3 ou 4
40 hétéroatomes choisis parmi les atomes d'oxygéne, de soufre et d'azote, étant entendu que 2 atomes
d'oxygeéne et/ou de soufre au maximum sont présents, ledit cycle & 5 ou 8 chalhons étant éventuslle-
ment soudé & un cycle carbocyclique ou hétérocyclique 2 5 ou 8 chafnons, contenant également 1, 2,
3 ou 4 hétéroatomes choisis parmi les atomes d'oxygéne, de soufre et d'azote, étant entendu que ce
dernier cycle ne contient pas plus de 2 atomes d'oxygéne et/ou de soufre, et que le nombre total des
45 hétéroatomes dans le systdme cyclique bicyclique est inférieur 2 6; lorsque Het est un systéme
cyclique mono-cyclique, il peut éventuellement étre substitué par jusqu'a 4 substituants; lorsque Het
est un systéme cyclique bicyclique, il peut éventuellement &tre substitué par jusql'a 6 substituants;
lesdits substituants étant choisis parmi des atomes d'halogéne et des groupes hydroxy, cyano,
trifluorométhyle, alkyle en Ci-¢, aryl-alkyle(C1-¢), aryle, alkyloxy en Ci—s, alkyloxy(C1 - )-alkyle(C1—¢),
50 hydroxyalkyle en Ci-, alkyl(C1—s)thio, mercapto, nitro, amino, mono- et dialkyl(C1~s )amino, aryl-alkyl-
(C1-¢)amino, aminocarbonyle, mono- et dialkyl(C —¢)aminocarbonyle, alkyloxy(Ci —¢)carbonyle,
arylalkyloxy(C1 -5 )carbonyle, un radical bivalent =0 ou =$; étant entendu qus lorsque R® est Het, Het
est lié & X sur un atome de carbone;
caractérisé par
55
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HX- Al k-D (1-b-2-a) ou W2-Al k-D (IX) respectivenment, W at W2 etant P un et
| ~aut re ,des. groupes partants 15 rtactlfg dans un solvant inerte |

| " dgard de |l a reaction, pour * obEB9:383.93¢ By, conpos6 de fornul e Hot -
X-Alk-D (I1-b-2-b). 3 Procedd pour |a preparation d un conpos6 de forrrulo
NC- CH2- CH2- D resente le radical 20 OR3

RO 55 Q) la ﬁ-)alkylgﬁna urteaﬁﬁé% Jleedel?orﬁiﬁlg °N N-C O <A 30 dans
lequel A, Rl, R2, R3 et R4 ont |es nmOres si gnifications quo dans |a

revendi cation 1, caractdris6 par | QJ kyl ation dgune pi pdr| di ne de formulo
HD (1% avec CH2 = CHCN (XV) d un gol vant/inerte a |'egard de la
reaction, pour |'obtention d ¢n rrpose"de I NC- CH2- CH2-D (1-c); et
eventuel | e- nment la rtducti dhdudj omsros m ne("borrespondant e, dans
un mlieu contenant de |' hydr e, r8’5 prtsence d' un catal yseur. 4.

Procedd pour |a preparation d un conpos6

OR3 10 RO It IIN N-C R2 R4 0 45
A <A d'une forme N oxyde, d'un sel d'addition therapoutiquenent actif et
non toxique ou d' une forme stereochi m quenent i sonbre de colul -ci, dans

|l equel A, Rl fi@ns feguelie AQI, §orﬁ3°E51 oty tols ‘EI'RA"FfWISsP'LHdﬁ%t Jvac wpprodut "P‘%W@%Pé’at i on
1 caracterisef °'1"3’(PH [gﬂuep ‘é’ceﬂ rF’ p?.l reet dansn pivact inerterdiegard de Brs
55 PI - R $ °“‘“°'°"‘° ‘I"H' Jff J11111111111 EP 0
389 037 Bl daR¥ af“!faﬁ'éTef"%"mb 5 '@H‘f“g '&‘fjoupe protecteur et R3 at R
CQ%, "tols que dMinis dans |la revendication 1, avec un acide carboxyli que
de*formule 6 oy~~~ 0 10-C it

(V) 0 1}9A ou un d~rivd f onct i onnel <eﬁ?‘ul ci, et ensuite |'dlimnation du

groupe protecteur Pl dans le pr odwt err%gd ai r Gv)

25 dans laquelle R® et R* sont tels que définis plus haut, avec un acide carboxylique de formule
S R!
2
30
HO—C R2 ™
0
kA‘\
35

ou un dérivé fonctionnel de celui-ci, dans lequel A, R et R? sont tels que définis plus haut, dans un
solvant inerte & I'égard de la réaction, éventuellement an présence d'un réactif capable de former
des amides; ou
40 c) la N-alkylation réductrice d'un composé de formule HD (ll) avec une cétone ou un aldéhyde de
formule L'=0 (V1) dans laquelle L'=0 est un composé de formule L-H dans lequel deux atomes
d'hydrogéne géminés dans ledit radical alcane(C1—¢)diyle ou cycloalcane(Cs—s )diyle sont remplacés
par =0, dans un milieu inerte & I'"égard de la réaction;
ou éventuellement la conversion des composés de formule (l) entre eux, selon des réactions de
45 transformation de groupes fonctionnels connues dans la technique, et, si on le désire la conversion
d'un composé de formule () en un sel thérapeutiquement actif et non toxique, par traitement par un
acide approprié, ou, inversement, la conversion d'une forme sel en une forme base libre 3 I'aide d'une
solution alcaline; et/ou la préparation des formes N-oxyde et des formes stéréochimiquement isoméres
de ces composés.
50
2. Procédé pour la préparation d'un composé de formule Het-X-Alk-D (I-b-2-b), dans lequel Het, X et Alk
sont tels que définis dans la revendication 1 et D représente le radical

-
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15 OR3 OR P'-N N C | 2 (Xvil) 20 | I
"1 4 0"KA 25 ai nsi obtenu, selon _des nodes operatoires connus dans |la
t echni que, dans un solvant inerte bEP'OGQ‘?Qro&"Eé la rdaction et, si onle
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dans lequel A, R', R2, R® et R* sont tels que définis dans la revendication 1, caractérisé par
la mise en réaction d'un réactif de formule Het-W' (Vi) ou Het-X-H (VIll) avec une pipéridine de

formule
HX-Alk-D (I-b-2-a) ou W2-Alk-D (IX), respectivement, W' et W2 étant I'un et l'autre des groupes partants
15 réactifs, dans un solvant inerte & I'égard de la réaction, pour I'obtention d'un composé de formule Het-
X-Alk-D (I-b-2-b).
i ;
o
(I 3. Procédé pour la préparation d'un composé de formule NC-CH2-CH,-D (I-c), dans laquelle D représente
le radical
20
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dans lequel A, R', R? R® ot R* ont les m&mes significations que dans la revendication 1, caractérisé
par I'alkylation d'une pipéridine de formule H-D (i) avec CH> =CH-CN (XV) dans un solvant inerte
I'égard de la réaction, pour I'obtention d'un composé de formule NC-CHo-CHaz-D (I-c); et éventuclle-
ment la réduction dudit composé en I'amine correspondante, dans un milieu contenant de I'hydrogéne,
, 35 en présence d'un catalyseur.
L;
4. Procédé pour la préparation d'un composé
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d'une forme N-oxyde, d'un sel d'addition thérapeutiquement actif et non toxique ou d'une forme

stéréochimiquement isomére de celui-ci, dans lequel A, R! R2 R® et R* sont tels que définis dans la
50 revendication 1

caractérisé par la mise en réaction d'une pipéridinamine de formule
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dans laquelle P! représente un groupe protecteur et R® et R* sont tels que définis dans la revendication
1, avec un acide carboxylique de formule

ou un dérivé fonctionnel de cslui-ci, et ensuite I'élimination du groupe protecteur P! dans le produit
intermédiaire
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ainsi obtenu, selon des modes opératoires connus dans la technique, dans un solvant inerte & I'égard
de la réaction et, si on le désire, la conversion d'un composé de formule (I) en un sel thérapeutique-
ment actif et non toxique, par traitement par un acide approprié, ou, inversement, la conversion d'une
forme sel en une forme base libre & I'aide d'une solution alcaline; et/ou la préparation des formes N-
oxyde et des formes stéréochimiquement isoméres de ce composé.
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