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( BENZODI OXAN, BENZOFURAN OR BENZOPYRAN) DERI VATI VES 5 The present

i nvention i s concerned with novel aminoal kyl chronmane conpounds B2iEQgg)
fundic r%gﬁﬂe}#l% properties. The invention further relates to nethods for
preparing SUCH ~tonmpounds, pharmaceutical conpositions conpFr&ERlo446 4
conpounds as well as the wuse as a nedicine of said conpounds, 10
Structurally rel ated am nomet hyl chromang _derivatives are disclosed in
US-5,5499 as selective autoreceptor agonists useful as antipsychotic

agents. O her stgﬁﬁ}ﬁgih r§ﬂl§ ) ZW |.xes having
affinity for cerebral 5- %roxy%?@bqgén@ﬁgﬁ@ é) - type and
therefore suitable for-the ORBENZRPYRAN) DERIFAITYESt he central nervous
‘system are disclosed in US-5,137,901 15 EP-0, 546, 388, published on 16 June

1993, discloses structurally related ani no- net hyl chroman derivatives
having affinity for cerebral 5-hydroxytryptam ne receptors of the 5-HT1

type anil f dihegopent ingentémeiptancamed withendv2l inpin@alkiichfonfas cadPoutstavatzed  on
14 Decenbe . . Of am_no hyl chr.oman .20
deri vat i vegwgt%?%lﬁe bR %I i oh&‘gflqﬁ?@lo%rfg{tggs%% = E’Fﬂl?g}?? PRABESEHEG on
18 July 19?ampgnagds, phasnaceytiral comipositiops pompliisingsaid cympounds as well as the

hydr oxyet hykd asla RicBRNih&lyf saidt juAligazol i nones possessing bl ood pressure
|l owering activity. 25 DE-2, 852,945, published on 26 June 1980, discl oses

ol SR bl Shndited CoCehhictrot s scastns
di ch oseﬁ Kklootacynitambégptbr sgolkistsnise fud bd ardiip@%oti@@gdﬁsﬁf@lbeﬁﬁnﬁh ﬂﬁ'ﬁlwd ﬁi&ﬁant S
and psychost: - 0 . ubld s on .24 r 198 I scl oses
N oxi des o% kﬁ ox%@%@l‘%‘gﬁ $ ?c?l%%lg%%aﬁﬁﬁgﬁm%ﬁ%’é%erﬁ%% %{Ey%ﬂf’(tﬁ@%@é‘&ant
activity. 35FepOrog t_’[rrcﬁrblff)llﬁmmnéﬁmefom spitglp fenthe tre4t0@8: of dliswiiars ef the

{ (benzodi oxaieal neARABTsYEBM arddisBIBRBIRYISAAN) #F iy] ami no] al kyl - substi tut ed
guani diye as sel ective vasoconstrictors wuseful to treat conditions rel ated

to vasodil i ch.as, e.g.,_mgqgraine, cluster headache and headache
associ at ed%‘tﬁé{”ﬁgg‘&gglﬁ 1shpdQt Hefune 1903 sitscloses gruciurailyprepated aming-

PCT/ EPOQ 047etbyluiDodtnie3R 3iTves pabing affattydor chdetraly-bidryx i PRamife EREPRES €S

di hydr obenzepy 4RrT, type and for dopamine receptors of the Dy-type. EP-0,628,310, published

on 14 December 1994, encompasses the use of the same aminomethylchroman
20  dernvatives for the inhibition of HIV-protease.

DE-2,400,094, published on 18 July 1974, discloses 1-{1-[2-(1,4-benzodioxan-2-yl)-2-
hydroxyethyl]-4-piperidyl-2-benzimidazolinones possessing blood pressure lowering

activity.
25

DE-2,852,945, published on 26 June 1980, discloses benzodioaxanylhydroxyethyl-
piperidylimidazolidinones having antihypertensive activity.

EP-0,004,358, published on 3 October 1979, discloses N-oxacycloalkylalkylpiperidines
30 useful as antidepressants and psychostimulants.

EP-0,048,218, published on 24 March 1982, discioses N-oxides of N-oxacycloalkyl-
alkylpiperidines having antidepressant activity.

35 WO0-93/17017, published on 2 September 1993, discloses [(benzodioxane, benzofuran
or benzopyran)alkylamino]alkyl-substituted guanidine as selective vasoconstrictors
useful to treat conditions related to vasodilatation such as, e.g., migraine, cluster
headache and headache associated with vascular disorders.




pyri m di ne derivatives al so having vasoconstrictive activity. O her
structurally related am nonet hyl chroman derivatives are disclosed in 5

WD 97128157, published on 7 August 1997, as a2-adrenergic receptor 02 QEC 2003
ant agoni stoo1538d ul in the treatnent of degenerative neur ok-cgvmhmns
conditions. The conpounds of the present invention differ fromthe cited
art-known conpounds structurally, by the nature of the R5 substituent, and
pharmacol ogi cally by the fact that, 10 thexpectedly, these conpounds have
fundic relaxation properties. Furthermore conpounds of the present

i nvention hﬁmﬁdﬁg?)'?%hs]%%f23:1’@&119’961'993%'0919&)5@135 dJRSz&}BSEﬁi 0 that

t hey havellttlglgor no vasqQconstrictor ~activity. During the consunption of
a neal the BURY F“@“VF %W?%@oﬁ%‘?sﬁ“?ﬁ"%aﬁ@’@f omach, 15 rel axes and
provides a "reservoir" function. Patients having an inpaired adaptive

rel axat i on @thet mcfumqltelama%uﬁ@@dm lwﬁﬁﬁmpabﬁmecstmeaxssmwlﬁ o be

hyper sensi t St.r. nsi o d displa tic s . .
Ther ef os wpe?.@g%@a :Tﬁ?cﬁ %’@Hf)t 3 g‘i’f %‘F@y Jg‘fﬂg’ ?&“ﬁ%ﬁ%ﬁ’éﬁ ze an

i npai red fmsdfutmmbaxmeomfabgewaitd neupologiehli aomditipas.i ents suffering from
said dyspeptic synptons. 20 The present invention concerns conpounds of

formula (1) f form

t hereof, a 1[3 ar nﬁ%ﬁ#@g@%@%g&l‘ chbﬁgmﬁcgﬁf&%gga& p?éi)ggé%lf’%t‘#ereog

yuat emary aywwshiralh 8athe napee elothe petityentpandiphasmegolagically bsathis dang lthat,

Cl- 4al kyl cagieepsdiddly %skzbmp&ﬁ{da%yé funtaﬁrﬂamxh&il ropbiks, F@ithdecgaieanedi yl
optionally substit E drox rox%CI 4aceﬁyl

I Garkyl PSS Rs PR ean Ry have s Ry Q%{PBB&%&&W |
. 4al Kyl car bpnopérazsy/io thatmmwehnwmmmooqnstrmtor@sgﬁwcl oal kyl car bonyl oxyC )
1- 4al kyl oxycar bonyl oxy; Al kz is Cl-4al kyl carbonyl Cx. . 4al kyl ; Cl1_6al kanedi yl

bstitut 4
a1 . 4al k e?%%%@*gﬁ%@%*?kyﬁ%‘xﬂyﬂ%ﬁ%%ﬁ% U ordihith o FpaAL e
14al kyl %@ﬁw%ﬁryvadm a "[BBrCIr lapenenl H’@newrltamgwmow@@%ﬂaaﬂvc
oxycar bonyl faxmtlsaoﬁmymmkls forling<RBbh A beén SHBSH td b Behercnbitilate®,

Claal Kyl oy EEPRAIE o n%ﬁfdz s K@ﬁ%%%%’ﬂffﬁsfp%aw%ahﬁ%%w el
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The present invention concerns compounds of formula (I)

Z
j: 9—Alkl—N—AlkLR5 M,

25  astereochemically isomeric form thereof, an N-oxide form thereof, a pharmaceutically

acceptable acid addition salt thereof, or a quaternary amimonium sait thereof, wherein

Alk! is Cy_salkylcarbonyl, C)_4alkylcarbonylC_salkyl, carbonyl, carbonylCj_salkyl, or
C.ealkanediyl optionally substituted with hydroxy, halo, amino,
hydroxyCj.salkyl, C;.galkyloxy, C;.4alkyloxyC,_4alkyl, C; 4alkylcarbonyloxy,

30 C).salkylcarbonyloxyCi_salkyloxycarbonyloxy, or
Ca_gcycloalkylcarbonyloxyCj_salkyloxycarbonyloxy;

Alk? is Cy_salkylcarbonylCj_saikyl; C).galkanediyl substituted with hydroxy, halo,
amino, hydroxyCj.4alkyl, Ci_galkyloxy, Cy_4alkyloxyC;_salkyl,
C-salkyloxycarbonyl, C;_salkylcarbonyloxyCi_salkyloxycarbonyloxy, or

35 Cs.scycloalkylcarbonyloxyCj_salkyloxycarbonyloxy; C3_gcycloalkanediyl
optionally substituted with halo, hydroxy, hydroxyC)4alkyl, C)_salkyloxy,




-OCH(R4)-CH2- CH2-(a-4), -O CH(R4)-CH2-CH2-CH2-(a-5), -OC(R4)=CH (a-6),
-O-C(R4)=CHCH2-(a-7), -O C(R4)=CH CH2-CH2-(a-8), or--O CH(-R4)~CH=CH (a-9); s~
0 2 DEC 2003 PCT/ EP0O0/ 04746 wherein optionally one or two hydrof@pEatgiis on
t he sa r i fferent 15 carbon atom may be repl aced by

"pBulsi

roxu\‘/‘;’_ R1,
and R3 I ndependent |y sel ected from hydrogen, Cl- 6% ?‘,’“’ 46

C3- 6al kenyl, C1. 6al kyl oxy, trihal onethyl, trihal omethoxy, halo, hydroxy,
cyano, nitro, amno, Cl-6alkylcar bonylflm no, Cl.6al kyl oxycarbonyl, Cl

al kyl car bonyl oxy, am nocarbonyl, nono-""or di (Cl_6al kyl ) am nocar bonyl ,
am noCl- 6al kyl , nmono- or 20 di (Cl-6al kyl ) am noC1- 6al kyl ,
Cl1- 4al kyl car béhydabsWalyC4anlky), 6 yueteylaxypirbsmyl, or

C3-6¢cycl oal kyl - or when R1 and R2 are on
y y agah@m&éygxgggkmkm %}b@@%ﬁm

adj acent carbon at ons R2" t aken ether may forma bival ent

k .
radi cal of forlrafcycloaikylesboryloxyéipaaliylayycagonmexyip- (b- 6),
- CH2- CH2- CH2ZEH2- {slr Ry alefDridical Gfiforthl®- 7) ,
GrcrP oo (b B IR Cop- G BY0) O - O (b-5), wherei n
optionally one oP-€EHARHyHpen atons dm2hhe same or a different carbon 30
atom may be repl_acet lkoxy, Cl-4glkyl or CH2OH, R4 is hydrogen,
Cl- 6al kyl , phenyl net k(ﬁréﬁggr oxyd 4al El;/:ﬁy Cl4al kyl oxyd - 4al kyl ,
C1- 4al kyl oxycar bGhGHERGIGHIGHx ar bonyI®&#A - 4al kyl oxycar bonyl |
C3. 6cycl oal kyl caCOHYROXVITL-CHAGHKY | oxys3r bonyl oxy, or a direct bond when
t he gl val ent ra ? 4);5 -Z'--- is of f%SrmIa (a-6), (a-7) or (a=8); 35 R6
i's hy Pogen, Cl- 6a |7, Cl4al kyl car bor‘?’l 7> Cl4al kyl oxycar bonyl ,
phenyl nethyl, CO-&EAEGH-GHear bonyl , (@F).- 4al kyl car bonyl oxyC1

al kyl oxycar bonyl_o_g R4)%H6@H(;,d:@?l kyl qarghait yl oxyC 1-4al kyl ox ycarbonyl ox
y; WO 00/ 75136 A&((F% i§ &_Ir %?_{ cal of forpula 0 Z DEC 2903 PCT/ EP00104746
"X R9 1010 (0) mr&CHRY)-CH=CH- (a-9),

wherein optionally one or two hydrogen atoms on the same or a different
15 carbon atom may be replaced by hydroxy;

R!, R? and R3 are each independently selected from hydrogen, Cj.galkyl, C3.¢alkenyl,
Cj-ealkyloxy, trihalomethyl, trihalomethoxy, halo, hydroxy, cyano, nitro, amino,
C).e¢alkylcarbonylamino, Cj.galkyloxycarbonyl, Cj_4alkylcarbonyloxy,
aminocarbonyl, mono- or di(Cj.galkyl)aminocarbonyl, aminoC;_galkyl, mono- or

20 di(C;.-salkyl)aminoC).galkyl, Cj.salkylcarbonyloxyC} _salkyloxycarbonyloxy, or
Ci_gcycloalkylcarbonyloxyCj_salkyloxycarbonyloxy; or

when R! and R2 are on adjacent carbon atoms, R} and R? taken together may form a

bivalent radical of formula

-CH3-CH»-CHaz- (b-1), -O-CH»-CH3- (b-6),
25 -CH»-CH3-CH,-CHj>- (b-2), -0-CHy-CH2-0- (b-7),

-CHj,-CH»-CH3-CH>-CHa- (b-3), -O-CH,-CH;-CH3- (b-8),

-CH=CH-CH=CH- (b-4), --0-CH-CH3-CH2-CHp-  (b-9),

-O-CHj>-O- {b-5),

wherein optionally one or two hydrogen atoms on the same or a different carbon
30 atomn may be replaced by hydroxy, C)4alkyl or CH,OH;

R4 is hydrogen, C;_galkyl, phenylmethyl, hydroxyC_salkyl, C;_salkyloxyCj_4alkyl,
C4alkyloxycarbonyl, C)_salkylcarbonyloxyC;_salkyloxycarbonyl,
Cs.gcycloalkylcarbonyloxyC . 4alkyloxycarbonyloxy, or a direct bond when the
bivalent radical -Z1-Z2- is of formula (a-6), {a-7) or (a-8);

35 R® is hydrogen, Cj.galkyl, C)salkylcarbonyl, C_salkyloxycarbonyl, phenylmethyl,
C).salkylaminocarbonyl, C;.galkylcarbonyloxyC)._4alkyloxycarbonyl, or
Cs.¢cycloalkylcarbonyloxyCj_salkyloxycarbonyloxy;



XY L' NI (CH) 1 (CH)p2 ~NNR7 N-N NN~ 'S R7 -N N-R7 LQ)

~QQ (c-1) (c-2) (c-3) (c-4) (d- 1), (d-2), (d-3), (d-4), (%Zdﬁﬁzyﬁj

wherein nis 1 or 2; 5plis O, and p2 is 1 or 2; or pl is 1 or

is O;

XWa oog§igen, sulfur, NRO or CHNO2; Y is oxygen or SWITER00SFI46S
hydr ogen,
Cl- 6al kyl
Cl- 6al kyl ,

Cl - 6al kyl, C3- 60yc| oal kyl , phenyl or phenylnethyl; R8s
C3-6¢cycl oal kyl , phenyl or phenylnmethyl; 10 RO is cyano,

C3-6cycl oal kyl, Cl1_6al kyl oxycdrf bonyl or am nocarbonyl; R o is

hydrogen or Cl_6al kyl; or RO and R10 taken together with the nitrogen atom
to which t
honopi peri

ﬁyi?gga‘ﬁggi%ql?ggn y forma pyrrolidinyl, piperidinyl,

pi perazinyl, or nDrphoIinyI group, optional}y substituted
with C 1.4alkyl or C 1-4al kyI oxy, angd, 15 QOIS ach val ent radifpal of formula

- CH2- CH2- - CH2- CHg- CH2- - CH?SEN? - CH=CH 20 - CHZ(€$ erein
optionally one - CHZ 2 CO- GH2

t\FA)oI hydroéen a?ﬂ%uﬁ the%a%b(c 5 r{ ( RGHol (d- f)Lg?
(d-10). C SHANR o)

10

15

20

25

{e-1) (c-2) (c-3) (c-4) (c-3)

whereinnis 1 or 2;
plis0,and pZis 1 or 2; or p! is 1 or 2, and p2 is 0;
X is oxygen, sulfur, NR? or CHNOy;
Y is oxygen or sulfur;
R7is hydrogen, C)_galkyl, C3_gcycloalkyl, phenyl or phenylmethyl;
R8 is C)_galkyl, C3_gcycloalkyl, phenyl or phenylmethyl;
R? is cyano, C.galkyl, C3.6cycloalkyl, Cy_galkyloxycarbonyl or aminocarbonyl;
R 10 is hydrogen or Cj_galkyl;
or R% and R10 taken together with the nitrogen atom to which they are attached may
form a pyrrolidinyl, piperidinyl, homopiperidinyl, piperazinyl, or morpholinyl
group, optionally substituted with Cj.4alkyl or Cj_salkyloxy; and
Q is a bivalent radical of formula

~-CH>-CHj>- (d-1}, -CO-CH>- (d-6),
-CH>-CH7-CHo»- (d-2), -(CHp)-CO- (d-73,
-CH5-CH3;-CH;-CH>- (d-3), -CO-(CHz)p- (d-8),
-CH=CH- (d-4), -CO-CH7-CO- (d-9),
-CH»-CO- (d-5), -CH;-CO-CHy- (d-10),

wherein optionally one or two hydrogen atoms on the same or a different
carbon atom may be replaced by C1.4alkyl hydroxy or phenyl, or
Q is a bivalent radical of formula

8]
CH,— e—
O - O
(d-11) (d-12)

As used in the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo;
C1-aalkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 1-methyi-

Folt. CH2 or



or.a different carbon atom may be replaced by Clal kyl, hydroxy or phenyl,
or ‘Qis a bivalent radical of formula or (d- 11) (d-12) 25 As uipéj Fg-nzdﬂj'ne
foregoing definitions halo is generic to fluoro, chloro, brono an % '0

Clal kyl | Ne trai ght and branched chain saturated hydrpéﬁ,k i cals
havi ng %Wfﬁ%"z 4 carbon atons such as, for exanple, nethyl, et y?bd
propyl, butyl, 1-nmethyl 0 z fFC 2003 WD 00/ 75136 PCTI EPOOI 04746 -5 et hyl,
2- met hyI propyl and the |ike; Cl1_6alkyl 'SS meant to include Cy-4al kyl and

t he hi gher honol ogues thereof haV| ng 5 or 6 carbon atons, such as, for
exanpl e, 2-methyl- butyl, pentyl, hexyl and the |ike; C3. 60yc|oal kyI I S.
generic tOC&lybI%lpipﬁmnfopld)ﬂ@ﬂ@bmhM Ci 6el}<(ﬁll is prasnt o ingladeGrpalkid,apd the

~C3_6al keny ki ghef h&ﬁalo‘ghé@ihg&fofﬁmngs arehkados am @cumsabwmqﬂe Wﬂm@m bon
‘radi cal s havi ng fr

t
pent enyl oPURRER r?‘e(’fyila%‘ihﬁi 8&&2“8@#“%@ %?WB @e#psil i?tﬁ]é%édl yl;
C1- 3al kanedycylbpdﬂjrlj andcyblohax @inC.gdlkaiyd Hefires smmmd¢rm?¢er ocar bon
‘radi cal
ot hyt he, posoiafihaidIon (it SRLARRR P16 UGN, ASpe, en BEBRRLRY,
t her eof ; bu&aw@ne@nyllord@ﬂcmfscbw nefity] 3_/@1@15 mgthyiane oF 18reéh%m’-étv chai n
hydrocar bort ﬁﬂta%@hr‘yl Héﬁﬁé'tﬁ\'zd]&nfsfrﬁlghﬂ or%?aréh@cﬁétﬁﬁfhﬁir&vﬁﬁ)on&’d@lhalﬁs f or

exanpl e, ene anedi ane ne
1, 5- pent ané’&PE)/‘I“m%Fﬂ?mt ié" éFéW@Hé‘é”‘?ss%‘ﬁié?g fQ tFé‘P’é‘B% X’é@%"&?«ﬁ?eﬁ& ncl udes
Cl. 5al kanecll SY-brapadedihk ahd glecbrahoed imeesthtdeef; €hfsalkanddng deﬁuwlbmﬂcmt oms such

as, fog %h?ggﬂ@ﬁc&%&%%*i&o&ﬂ%ﬁ&&%k E@mal}m% £hih Mo %’a:bbﬁf’m to a

car bon);P ar one exa nmolety~are : Q CH3 ~N
NyR7 - N NuRTan fareamply rmggylene, 132-pthanediyl, 153 ropanedivh bﬁl%anc M- N R7
NYS. N, R7 N%anﬂﬂné\lhﬁ? afd tHR Br&hcHed isomersi¥ereof: C ;.¢Rkanediyl includes

C)-salkanediyl and the higher homologues thereof having 6 carbon atoms such as, for
example, 1,6-hexanediyl and the like. The term "CO" refers to a carbony! group.

15
Some examples of the R5 moiety are :
1
~ )L ~R’? — )k .-R-“ ~— )\ -R’ — *\
N N N N N N N
/ )_/ ==/ \—=/
O
S o /cl:tmo2 0
7 ) '7 7 7
N” ,R R
\NJLN’R ~ o0 \N N \N)KI
(L k) L NG
0 O O O
7 7 7 R‘T
\©,R ~ /u\ .R \N)J\N,R \NJLN'
20

The term *“‘stereochemically isomeric forms™ as used hereinbefore defines all the
possible isomeric forms which the compounds of formula (I) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all

25  diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.

Compounds encompassing double bonds can have an E or Z-stereochemistry at said



NJL R7 ~ N N 20 The term "stereochemcally isonmeric forns" as used

her ei nbefore defines all the possible isoneric forns which the c¢

of formula (1) may possess. Unless otherw se nmentioned or indicated, the
chem calwoamirgrsat i on of conpounds denotes the mixture of RCT/EPeRGHTAE €
stereochemcally isoneric forns, said m xtures containing all 25

di astereoners and enantioners of the basic nolecular structure. Mre in
particular, stereogenic centers nay hafe the R or S-configuration;
substituents on bivalent cyclic (partially) saturated radicals nmay have
ei t her thedgibtle b@rd. Bteaa&hsxmfaugubaiehemonnmla@um omatmaﬂmumg) greubl e

bond C 2003 WO 00/ 75136
pe! Epony oS intes e fo 64 GHERERE TRyl fopk B i st T or s of the

conpounds of fornmula (1) are obvi ously i ntended to be enbraced within the
scope of: t hi empoveds obformila (Hovhgreindise lifvaitor radical A!)Z4heofdiommblagatfi)yval ent

radi calg = 0)a Or s - 1S4 l.tuent R4
is a di rec{ ‘%)201'(55%2)9{ Jﬁ&g}i %{ﬁ lﬁ(\l“aggkfrﬁc% 8rtr(lg)liheet lqgI'he p%{gére n%c@?ﬁ%tg'al |y
acceptable acid additjon salts as mentioned her el nabove are neant to
conpri se t Ake phamapeuiicallnidegptableiagid additianmalts asmiedtientdiherairaboat are or ns
\Q’fc“cggt ahrgn%gﬁ:}g ‘fﬂﬂ@n@é thﬁa%éﬂﬂéﬁnééﬁy a%'h%g ﬁeﬁe ﬁ?’gﬁ gélaraaaml;ﬂ §§P§§éﬂ§&ﬂ%h 'eg ?: Lé
the base f&%ﬁ%ﬂ"ﬁ“@i&kﬁ" @ﬁ?ﬁm%@ tooforg. T B}F%BPF%H"@*‘EH%P‘@B de for
exanpl B) i addigamaltsaeh deneniEhtiade objatiicdtyl ticatiag titkshase fgm \hmsmﬂhl,.ml c or

hydr obr om Sg@%éﬁatﬁ%'df ';L{ﬂg?owﬁ'té 54 ids co%&b‘%fs? "QF ! EQ d mb&‘iwc 3%1%5 %8&}9'?5 Cor

or ganl C acl roxyace
lactic, py hydiobalicoacidsi .g( hydéocféwfa@rémdmhwnum ﬁulfun«'s l!FéiCIPnHJhS’SPhOIEC and

but anedi oi CheAlgitethcidsor SBhM@E Geidf SR dsCior Eﬁérh 2 ARtk 6}:‘rbfiau‘noﬁ:' hidrexyacetic,
nmet hanesul fonl c, et.hanesul foni,c, .be zeagesu oni ¢, t ol u§nesul oni c,

cyclam c, L3GUERArYc, oxalin{ie, sthanedipic), malongis; suceipie (G PRI A
Conver &l y nsa¢id, femdatic f roalis tarenic batroo megranechl fopid, etateseoniai t h an

appr opr | at gﬁfeﬁ?e%@sd@g F%Q uErQ:‘%uffB J}g&%i %%mﬁégahﬁﬁ&w A ani'&‘a?nﬁ' ts of

conpounds as use I n de ounds of
formul a (1 thealike agse to form by reactlon bet ween a basic nitrogen of a
conpound of forrmula (1) and an appropriate quaternizing agent, such as, for

exanpl e 2@me@gyls@lrdaslamfoxwlk%Iaewbﬁ%r@hmylmm@}ﬁ wit 3 dppkdiRtedbase into

aryl aI b 8 g nmet hyl i odi de or benzyliodide. Other reactants wt h
good I vi ng® F%bec’g &Y al so be used, such as al kyl
trifluor orret hanesul f onat es, al kyl met hanesul fonates, and al kyl

p- t ol uenesdaeratrysmmronigmatis obrompmminefiforsalat(asised pwsintdetivey whbirdr ged
nitrogen. Pﬂé‘E&ﬂﬁ&lﬁhb %‘f‘l’drél Pa%f&&%ﬁl'e_‘?gﬁ&%ﬂéa&% bAtGEAAEL L QEBge? P

i odo, trifluoroacetate and_acet at ] o
compound of formula (I) and an appropniate quaternizing agent, such as, for example,

25  an optionally substituted alkylhalide, arylhalide or arylalkylhalide, e.g. methyliodide or
benzyliodide. Other reactants with good leaving groups may also be used, such as alkyl
trifluoromethanesulfonates, alkyl methanesulfonates, and alkyl p-toluenesulfonates. A
quaternary ammonium salt has a positively charged nitrogen. Pharmaceutically
acceptable counterions include chloro, bromo, iodo, triflucroacetate and acetate. The

30  counterion of choice can be made using ion exchange resin columns.

The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates

are for example hydrates, alcoholates and the like.
35

The N-oxide forms of the compounds of formula (1), which may be prepared in art-
known manners, are meant to comprise those compounds of formula (I} wherein a
nitrogen atom is oxidized to the N-oxide.




30 counterion of choice can be made using ion exchange resin colums. The
termaddition salt as used herei nabove al so conprises the sol vat jltszz whi @h
the conpounds of fornula (1) as well as the salts thereof, are | @t 03
form Such solvates are for exanple hydrates, al cohol ates gke. 35
The N ox™RO¥%51s of the compounds of fornula (1), which né’?q?eﬁ“g@gﬁgr ed in
art- known nmanners, are neant to conprise those conpounds of fornula (I)
wherein a nitrogen atomis oxidized toythe N-oxide. WO 00/75136 -7 0 Z
OFF. 2003 PCTI EPOO/ 04746 Interesting conpounds are those conpounds of
formula (1) wherein one or nore of the follow ng restrictions a&] :a)

t he bi val ehteresigigcampolidszee thoge epmpeynds oA fermuia (1) yheEl gye %’F“’b%) t‘ﬁ%

bi val ent ragj =Ll L2 ] f formula (a-2), (a-3), (a-4), or (a-9); in
parti cul ar ?&%&?ﬁ%r%?n\fglggsnétp%rlﬁ jcal  -2Z1- (Z?( i)s (f 621-2)5 m(JI a %a- 3) f)r (231- 4); or
c) the biva) dhe bivalnerdicalnZlz5- is of formipla f‘r‘dl)a"f?%‘- »Td) R, R2 and R3 are
BT e L e et o Lol 1y subot ¢ cd i e
is rogen; - , iQna substituted wi
hydr oxyg ingp‘gFPi"@Eﬁ“gFad}ﬂ%}@C?i%-’? éfé%%kp%gg?jg%éﬁg%loﬁaned?yl substi tuted

wi th hydr oxy, thibivadant ragidahfZ!A¥ %k ds pEformgladaed¥oH CH2-; and/or h) R6 is
hydrogen Ordf) p??'ﬁd tl‘ﬁ%ﬂ: \S:\%crh iﬁﬁéﬁejnﬁbﬂtﬁyrse&@mﬂqmﬁl&y@xfogfaﬁ),l’mzﬁkjll hydroey t hose
a er

conmpounds o or eln the "bivalent radical -Z1-Z2- is of
fornmul a - CH2-@Hmloi(a-4). Preferred conpounds are those compounds of fornul a

(1) wherei Q)R§4ii§h@;6%3di, cal of 20 formula (c-1) wherein X is ox'y_%gn, and Q
is a radical f.or d.2)_ or - : nref Qi gk Bise t hose
conpour*gs % %‘f‘#ﬁ@ﬁ@ﬁ‘fg%ﬁﬂi‘r"@ﬁﬁ“% sﬁ)snsm yé‘f‘ég‘{eﬁ’;’&%{iﬁ‘(}“ ?EHECHZ Ak2 is

- CH2- CHOH CH2-CHR6 is hydrogen; R5 is a radical of fornula (c-1) wherein X
i's oxygen, R7 A& Ayl 2080digndbRidiked(willydraby, & paticorr aligrief er r ed
conpounds are those_ conpqunds of fornmula (1) wherein R4 is hydrogen; AlKkl
is -CH2-; Al kzcﬁg'(:}@@%@#aﬁlﬁz; R6 is hydrogen; R5 is a radical of

fornul a (c-dy) péiehedrogeh drphenyigerhylR7 is hydrogen, and Qis (d-5). 30 Still
ot her pyeferred conpounds are those conpounds of fornmula (1) wherein R4 is

gydr ogen Ab:h.(rltictiﬂ%r éo%n%_@f- fon'%glﬁz([)' e HobBe SbinEERT forfuld &) hidregear; RS 1S
bivalent radical -Z1-Z2- is of formula -CH-CH»- (a-4).

Preferred compounds are those compounds of formula (I) wherein R is a radical of
20  formula (c-1) wherein X is oxygen, and Q is a radical of formula (d-2) or (d-5).

More preferred compounds are those compounds of formula (I) wherein R4 is
hydrogen; Alk! is -CHap-; Alk? is -CHp-CHOH-CHaz-; RS is hydrogen; R3 is a radical of
formula (c-1) wherein X is oxygen, R7 is hydrogen, and Q is (d-2).

25
Other more preferred compounds are those compounds of formula () wherein R% is

hydrogen; Alk! is -CHz-, Alk2 is -CH»-CHOH-CH>-; R® is hydrogen; R3 is aradical of
formula (c-1) wherein X is oxygen, R7 is hydroger, and Q is (d-5).

30 Still other preferred compounds are those compounds of formula (I) wherein R4 is
hydrogen; Alk! is -CHOH-CHy-; Alk? is -CH2-CHOH-CHz-; R6 is hydrogen; R3 is a
radical of formula (c-1) wherein X is oxygen, R7 is hydrogen, and Q is (d-2).

Most preferred compound 1s
35 1-[3-[[(3,4-dihydro-2H—l-bcnzopyran-2—y1)mcthy1]amino]—2-hydroxypropyl]-2,4-
imidazolidinedione; a stereoisomeric form or a pharmaceutically acceptable acid

addition salt thereof.

The compounds of the present invention can generally be prepared by alkylating an



radi cal of formula (c-1) wherein X is oxygen, R7 is hydrogen, and Qis
(d-2). Most preferred conpound is 35 07 DEC 2003
1-[3-[[ (3, 4-di hydr o- 2H 1- benzopyr an-2-yl ) met hyl ]am no]

- 2- hydr oxypreopyiss- 2, 4- i m dazol i di nedione; a stereoisoneri cpd@EPiomkr
pharmaceutically acceptable acid addition salt thereof. The conpounds of
the present invention can generally be prepared by al kylating an 0 2 DEC
2003 WO 00/ 75136 PCTI EPOQ/ 04746 -8 inteBnediate of formula (I1E) with an

i ntermedi ate of- formula (11), wherein Wis an appropriate |eaving group
such as, T GhicthadiBicr f0Anda (F) Sit! At QR meBll Wi ForIRT), wheflth w Qan! 1 SO
i nstances Wnay also be a sul fonyl oxy group, e.g. nethanesu onyf%xy,
benzenesul f%ﬁw leaying gragp sHek Rndesenamnig haloy € gnfluerpchiomebromgciodoe

| ea\r/]i ng g ][ carfis sorfie Tifseariceatt inag als_arbch&unlﬁﬁfrlﬁiﬂggyuba[h.g rﬁ@i@dﬁchlﬂfbnifyﬂﬁﬂ | ISol vent
such as, . nitri or.tetra an, and opfionally in
the pr esengrga“'ng‘fz"-i%g;.?l g‘%ﬁ%’@ﬁg{ é)géémgtlll}%ﬂﬂsgg?ny]?ﬂ X‘E&%ﬁﬁ‘%?”&b‘fﬁ%?‘?ﬁ%@ﬂ%t e,
pot assi 8m cErersactian capdieperfomnédia aneactidreinkstsakvemtssuch 8, forrexagpleay enhance
the rate Ofacbfb%itﬁ!@&ttbﬂﬂxydﬂiﬁrah,eﬁﬁ6;9%71@%1&99\5%%&{3%}( rsté’iﬁbﬁ%ﬁ%s& Sokn Qut at

a tenperature ranging between room tenperature and . IX tenperature
of 10 the r'@REX4Ne Yip earappate. Hotassim eatbonatts calelnoxisls ardnethdaminer i ed out
i n an aut ocStaviag atay enhahdecherneof e eeos. The rdddtidn maPtdnveiedty bd cairldd - RS

"Xz R3 R6 I un of formula (J) can also he prepared
by reducti v(é'*tf} %%@%%é%mﬁnggg{%‘gpf ﬂgé?’gtteén%efratflﬁer Ilﬁe r(':ﬁl)“x IGTRRSFRTS OA K| -
repr esdft s teagacien miswee and, @ desiatdk alrertiagtion maybe camierhounin ak moesTaveeaiuct i ve
al kyl ati on gf peRdsagsedhtd) an internmediate of formula (111) Ak'-CHO + \
HNAK - RS ----~ (1) R6 20 Said reductive al kylation can be perforned in
a reaction-inert solyent such as, for exanple, dichloronethane, ethanol,
tol uene or a m xture , and in the presence of a reducing agent such

as, for exanple, ekzbﬁ.ro AE- 8- SOdW 2hydride, sodi ug 25
yAE) ydrri e.ég

cyanobor ohydri de or &¢j oroh may al so be conVenient to
use hydrogen as a rgduci ng agent in conbination with a suitable catalyst
such as, for exanple, p# I adi um on-charcoal ™rhodi um on-carbon or

pl ati num on-charcoal. In case hydrogen is used as reducing agent, it may

be advast agompotmisastdomnule Ty SiRilsd Be pepatedty tdiRivEIPAKYfaBiRg BH Xt Ur e such
as, for exafRlfiealttd 0P b R, Whefedy W repibsOnde uirtd B LR il eaiyt,

following art-known reductive alkylation procedures with an intermediate of formula

(I0I).
1
P\ 71
R?‘—-I—j }-Alk]'—CHO + H—N—AK™-R® —— (I}

; 2
ks/ / 72 ﬁ(z
R

20 av) (I

Said reductive alkylation can be performed in a reaction-inert solvent such as, for
example, dichloromethane, ethanol, toluene or a mixture thereof, and in the presence of
a reducing agent such as, for example, a borohydride, e.g. sodium borohydride, sodium
25  cyanoborohydride or triacetoxy borohydride. It may also be convenient to use hydrogen
as a reducing agent in combination with a suitable catalyst such as, for example,
palladium-on-charcoal, rhodium-on-carbon or platinum-on-charcoal. In case hydrogen
is used as reducing agent, it may be advantageous to add a "dehydrating agent to the
reaction mixture such as, for example, aluminium rert-butoxide. In order to prevent the
30 undesired further hydrogenation of certain functional groups in the reactants and the
reaction products, it may also be advantageous (o add an appropriate catalyst-poison to
the reaction. mixture, e.g., thiophene or quinoline-sulphur. To enhance the rate of the



30 undesired further hydrogenation of certain functional groups in the
reactants and the reaction products, -i#smay-.al:so -bexyadvant:ageous :20 add. an
appropriate catal yst-poison to the reaction mxture, e.g., thi opg' Ml g3
qui nol i ne-sul phur. To enhance the rate of the 0 2 OF 1003 WD 00/75136 -9
PCTI EPOOYOPPAB 1% act i on, the tenperature may be el evated i REVERAMMI et ween
roomtenperature and the reflux tenperature of the reaction m xture and
optionally the pressure of the hydrogen g.gas may be raised. 5

Al ternatively, conpounds of formula (1) Can also be prepared by reacting an
acid chloride of formula (V), wherein Al kt' represents Cl.5al kanediyl or a
di rect bontkactipn,the wmperatee meali bxt elevdted Tramahge Ydtvedn wpotetempaianmb bed theact i on
condi tions =Ll ~= L ; - co s (V)
Sai d reactfeofﬁﬁ ctglr?p ‘lé‘{“ﬁgf ﬁgllré rrr_% lt??li erﬂﬁ%@%g%#glta%%hccpﬁs ié%i (gr%é)h V\lllgilfr %é%f?ydr ogen
gas in th8MAEBREASEE a suitable catal yst such as, for exanpl e,
pal | adi um on-charcoal, rhodi umon-carbon or platinumon-charcoal, in a

's]yi tablg ssalmee:méivsgl,ctbrﬁﬁmurﬂ‘d%feaﬂmhg? c%rﬁilgb’b% ﬁ‘:@ﬁ:hé% Bégﬁ?dn%ﬁhﬁdi@ presence
of magnesi uppxi de n order to preven e undesj red,. uy. r .

vl ogenat FERHEF LG\ MEETeDh Mk reptesents 1 ohkapealielon dbredpngpit
reaction pnodeorbaiiate bf foayhuid @) hedaduasitlagactcn dcondaibats.an appropri ate
catal yst-poison to the reaction mxture, e.g. thiophene or

qui nol i ne- sul phur. ii‘lio enhance the rate of the reaction, the tenperature

‘may be elevated in betweef? roomtenperature and the refl ux
tenperature of t react i ' lque-cancL ot “4pf t he—preseur giets—t he
hydrogen 20 gas may/ A/sed. Conpounds ofgsformula (I-a), defined as
conpounds of formul® (1) wherein Al k2 represgnts -CH2- CHOH CH2-, can be
prepared by reacting i(Nternedi ates of fornmul (VI) with intermnedi ates of
formula (VIl) in a reaction-inert solvent, such as nethanol, 25 and

opttonal Y dafl 1B EAANGRARImER REIWYafogBAtfon BHEROAS with hGkidgtn 2R R R
the presence of a suitable catalyst such as, for example, palladium-on-charcoal,
rhodium-on-carbon or platinum-on-charcoal, in a suitable solvent such as, for example,
ethyl acetate, and in the presence of magnesiumoxide. In order to prevent the undesired

15  further hydrogenation of certain functional groups in the reactants and the reaction
products, it may also be advantageous to add an appropriate catalyst-poison to the
reaction mixture, e.g. thiophene or quinoline-sulphur. To enhance the rate of the
reaction, the temperature may be elevated in a range between room temperature and the
reflux temperature of the reaction mixture and optionally the pressure of the hydrogen

20  gas may be raised.

Compounds of formula (I-a), defined as compounds of formula (I} wherein Alk2

represents -CHy-CHOH-CHp-, can be prepared by reacting intermediates of formula

(VI) with intermediates of formula (VI) in a reaction-inert solvent, such as methanol,
25  and optionally in the presence of an organic base, such as triethyl amine.

E|l6 o

(VII) g1
1
Ny ;
R P Alkl—IiJ—CHz—(IZH—CHZ—R
o rA RS OH

(I-a)

R! |
R? N Alk'—N—H v CHr R ,
—_ — +
"\// 22 i
R3
(VD)




3 (Vi) (I-a) WO 00/75136 -10 0 Z DEC' 2903 PC r/ EPOQ/ 04746 The corrpounds of
formula (1) may further be prepared by converting conpounds of a (1
i nto each other according to art-known group transfornation rea@c,zt%%m For
I nst anceyoaomsmsnds of fornmula (1) wherein R6 is phenyl net bgt/EpesrodIss
converted to the corresponding conpounds of forrmula (1) wherein R6 is

hydr ogen by art-known 5 debenzyl ation procedures. Said debenzyl ati on can be
perfornmed follow ng art-known procedurd8-such as catalytic hydrogenation
using appropriate catalysts, e.g. platinumon charcoal, palladiumon

char coal , Irheada;m hHPbEfofRbIY ¢ rSaySFufkRerdt prEjHa ) xﬁfeh otmfBg gpanol ,
di et hyl et er z.brahydr0 ragrJ yZﬂithe Ilﬂlgse‘ﬁ Furt%oe Om near

d f
formila (1) oWAWRDIREFaFLo BHFTION PR ARTeT M@J%rf%%?m% 1

procedur es isstetce] Corapounels gf fdmdth[) wherbindt Sy lphénydmettiyl barebestorivahtdtedhgehy de

ket - dtoth
cor t espondi STeRPARIGRBIHIAE o fPf‘ﬁ‘g‘Tﬁ%‘a‘f‘f{g_%%% ety AVREMRC Vet 1 ng
a trivaP entdehenzyintion nracegdures sSaiddehenad atian ¢an tegicformed fallawing artdmowinon may

general |y Rfogafurds@tlcipds cdblyd b aﬁcmeus%& ﬁﬁ&ﬁdaﬂacm&%'@% fhiruRh BY! @
(1) with an %che or n|c oy 1 norganic,.peroxi riate

i nor gani c ﬁé'ﬂag‘% gggjl arcp@)lr M APRHRRTAte ‘(%P@gsé‘ﬁh ﬁ%ﬂ?ﬁ?“ﬂ@l f%hafaal net al
or earth al?&ai'opaaolnﬂieaiyl pnhmomtﬂh;zdroﬁm aﬁomwmepdﬁuﬁheﬂﬁompﬁrﬁﬁmnﬂﬂbf

per oxi de; r ' ch as,
Do Coxanpl e@m&&@eﬁ%égg@ggﬁ% gén%hgﬁé af@%ﬁe%ﬁgﬂ{&%?ﬁ&q?ﬁm%&%? such
benzendBar b@pé@o%@l’@l‘é@cﬂ’ﬂlkygﬂugﬂ vith ssuitablsratdsbydaerdesentoper oxoi ¢ aci d,
per oxoal kanoi ¢ acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.

tert-butyl #N@E&Bﬁdlﬁ?&b@?forﬁﬁlat@)brhﬁy A% UEReAE 10 heEoRUHRIRg VAT T Over

al kanol s, anol a | ? rocar.bons aiq tolu ket ones,

e.g. 2-but °1 w&g& Wi FORFABIES [ Feaverting 2 iy ?ﬂ&r‘%‘?ﬁ?ﬁ‘ﬁa‘r?éts and

m xt ures of Neaxidle fosml \Saidt N-ox2fatidh ecastia toiap gemilla_;rbeedasnahd;mamfngtthe

i nter I at o or may be

orepar ad acoar e BRGNS @A sBbpa R ELE 3 inteeiS e 23@41& known i n

the art. Foﬁpem!eew@awem@m;ﬁ cvmv@m&meatl@ﬁleohydrpmmraxm191 At (V) may

be prepar edmedl @F darﬂgalklnﬁmﬁetkl 1@tbngdﬁ91h géroiime shhﬂ(ﬂ)ci’dildc

WO 93/ 17017aanrd V\Q95/ 05383 4 n% 4 F sone, of the

i nt er medi at aRPIRRYA ﬁg%anbcn‘?r%‘ P °°§‘?Pé}588§’é°ﬁ?'8°18%ﬁ P SFABPIE st ruct ure,
' present i nbenZzRnegarkzo-geronvit agjdroahalorspbsinghd hmzcm%rbomMOMMrc |t om

P,eadark![ ngl\illl% h%B%l@eréﬂ%}:ﬁé’-@i}Bopemlé D8a GRIGRUKAARE LN S pedxbh&eiRAcid,

aﬁ(ylhydroperomgcs e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g.

2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

The starting materials and some of the intermediates are known compounds and are
commercially available or may be preiparcd according to conventional reaction
procedures generally known in the art. For exampie, a number of intermediates of
formula (IT) or (V) may be prepared according to art-known methodologies

30 described in WO-93/17017 and WO-H5/053837,

Compounds of formula (I) and some of the intermediates may have one or more
stereogenic centers in their structure, present in 2 R or a S configuration, such as, e.g.
the carbon atom bearing the R4 substituent, and the carbon atom linked to the

35  -Alk!-NR6-Alk2-R3 moiety.

The compounds of formula (I) as prepared in the hereinabove described processes may
be synthesized in the form of racemi¢ mixtures of enantiomers which can be separated




The conpounds of forrmula (I) as preplr ed in the herei nabove descri bed

processes nmay - be synthesized in the formof racem c m xtures of
enant i omers whi ch can be separated 0-2 DEC 2003 WD 00/ 75136 PCTI eBOHEE 2
-11 fro ?ﬁt her follow ng art-known resol ution pr ocedp&%mo}'m“r acem c
conpounds rmula (1) may be converted into the correspondi ng

di astereorrerl c salt fornms by reaction with a suitable chiral acid. Said

di astereoneric salt forns are subsequentl.y separated, for exanple, by

sel ective or fractional crys‘tal lization and the enantioners are 5 |iberated

th f | kal t rof th
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forms of the e St al's ereactlon
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preparatio se net ho nt.i oner | y pure
starting ma?@?s e copRo gﬁ'\ﬁttﬁ‘\'ﬁ‘g? L%fﬁ‘?h%ﬂ%" Q’ "bséngfaocrh?rls%H t he
phar maceut istagilohary phaseptSahd pursatctcs;chalﬁlcalﬂgdlsenwneﬁ)mmy s be desiver rosof
possess fa ilw% Y, it
phar macol o\éﬁégé gmf ‘%Eféh?%%‘b%guﬂ&@g{%gg&ée%zéure@ an ellne tronic
bar ost at |ﬁn@gm@&lmdfé{b@&'ﬂl@ﬂaﬂl%wwWF@SPEFWE'&% tFﬁ Ay dr2 PR esent
'tﬂvenallen rs@%ff‘?té’tﬂﬁﬁrtlé Qésied PRNEEdrRD @hdmumtbam?@mﬁdgjmmwpeaﬁbmmds? Ej hat
ey have i e or vasoc i activ rated in
gar macol ol é’é‘Fpaéai‘Qﬁpl bese met 93 Hg?f’g"taﬂa%eﬁ"\?fé’ %‘E%X/e‘%a&“‘8ﬁ'% QEW@# artery".
Vasconst ri ctaringofaieviatsy can cause undesirabl e side-effects such as coronary
effects V\/ni ch can induce chest pain. 25 In view of the capability of the

conmpounds &%ﬁhﬁ&f& fohﬂﬂfér@b 1\} 8:(1'39 sLg &Bm&\%uuaailp%c&lﬂmb%%alts

conpounds are us I oNns re at gil ngere or inpaired
r el axatiSon ¥1d sterecisemerissiosme thesep! P@ssgss fayaysak) §|fl§1dlfe PPUGR PIPETES B pat i ng

and anor exi é\ndéﬁ\é&@ﬁﬂﬂiaﬁnh&ol@@% rekilﬁﬁh:@l ah&oGhduit yondirsareted by Sy npt ons can
be caused b tying or by inpaired rel axation of

t he fundus %ﬁBCLF%’bﬁb%ﬂsd%téPlcfﬂﬁsmw %ngﬁfded ani mal s, including humans,

(generally called herein patients) suffering from dyspeptic synptons as a
result of dEbmlyershogatterdompenpdyofithe peseit invehvorehaverrdditwnal bagati¢ial r el axati on

and Cag ﬁiﬂn%&ﬂg 1g£; grg'ﬁérﬁesdi}ﬁmméﬁg%’ﬂmcmopﬁs%ﬂhﬂbﬁ%&hﬂ@a@,can

prokin . Clsa Pat | ents can have. dys

synpt oms Wi Pﬁé@!ﬂo'ﬁgaﬁé\ﬂ‘ ﬁba@‘aﬁp@g’&? mpleck 2 Y ABPROIFTRYYE FHED gj’gﬁ% tic
synpt ons rra)mér@s UVhscbhaifiter adstm@rceﬂ Biusaohédirhbledite-effechyspelr secrsoaryi ty
resulting i ance and abnormalities in the adaptive

fundic rel aﬁgf?t%wmcﬁcﬁg}ﬂ)rédruc‘f%nﬁ?sggff]ed fundus results in a dininished

conpliance of the stomach. The "conpliance of the stomach”" can be 0 7 Ur
2003 25  In view of the capability of the compgunds of the present invention to relax the fundus,

the subject compounds are useful to tfeat conditions rejated to a hampered or impaired
relaxation of the fundus such as, e.g. dyspepsia, early satiety, bloating and anorexia.

Dyspepsia is described as a motility disorder. Symptoms can be caused by a delayed
30  gastric emptying or by impaired relaxation of the fundus to food ingestion. Warm-
blooded animals, including humans, (generally called herein patients) suffering from
dyspeptic symptoms as a result of delayed gastric emptying usually have a normal
fundic relaxation and can be relieved. of their dyspeptic symptoms by administering a
prokinetic agent such as, e.g. cisapride. Patients can have dyspeptic symptoms without
35  having a disturbed gastric emptying. Their dyspeptic symptoms may resuit from a
hypercontracted fundus or hypersensitivity resulting in a diminished compliance and
abnormalities in the adaptive fundic relaxation. A hypercontracted fundus results in a

diminished compliance of the stomach. The "compliance of the stomach™ can be




WO 00! 75136 PCTI EPO0O104746 -12 expressed as the ratio of the volune of the

stomach over the pressure exerted by the stomach wall. The conpli arpcgrrofgp)
the stomach relates to the gastric tone, which is the result of the tonic

cont r act Wenoais136uscl e fibers of the proxi mal stomach. Thi SPETERDHER746 par t

of the stomach, by exerting a regulated tonic contraction (gastric tone), 5
acconpl i shes the reservoir function of the stomach. Patients suffering from
early satiety cannot finish a normal medR-since they feel saturated before
they are able to finish said normal nmeal. Normally when a subject starts

eating, th%xprcmcabtmiahosiﬂm mmaswme\sanﬁﬁihmf tr@rpmskureexéﬂtw @merach wi |l
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the fundus to food ingestion. Consequently a nethod of treatnent is
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25

The symptoms of impaired fundic relaxation may also arise due to the intake of
chemical substances, e.g. Selective S¢retonine Re-uptake Inhibitors (SSRI's), such as
fluoxetine, paroxetine, fluvoxarnine, citalopram and sertraline.

30  To prepare the pharmaceutical compdsitions of this inventon, an effective amount of
the particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture 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

35  form suitable, preferably, for administration orally, rcctal]j or by parenteral injection.
For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols, ails,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
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25  with the required pharmaceutlcal carrier. Examples of such dosage umt forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and

=

segregated multiples thereof.

30  For oral administration, the pharmaceutical compositions may take the form of solid
dose forms, for example, tablets {both swallowable-only and chewable forms), capsules

or gelcaps, prepared by conventional means with pharmaceutically acceptable

excipients such as binding agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylceilulose); fillers (e.g. lactose,

35  microcrystailine cellulose or calcium phosphate); lubricants e.g. magnesium stearate,
1alc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting




présented as a ary pr oduct for cons,ltutlon with water or other suitable
vehicle before use. Such liquid preparations nmay be prepared by e . 2505
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conventional means, optionally with pharmaceutically acceptable addltlves
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such as Caranel Chocol ate avo ant asy vour and
the like pHATHIEREISEFL2Y Jaccharp cyodision gr ?lawgafqha%mS§artan0FM may be
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be fornul ated as )ﬂ‘B ﬁ? arations. Such long acting Tormul ations may be
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adni ni st er et¥"BY ¥ ‘Hh(:’f"t')’f exanpl e subcutaneously or
intra cularly) or by intranuscular injection. Thus, for exanple, the
conmpounds nhyerre sheenmt@ataacconvediently doagibgediallyweondenattidhsd iFapleebingle, in

materials the case of sodium saccharin, the concentration may range from 0.04% to 0.1% (w/v)
based on the total volume of the final formulation, and preferably is about 0.06% in the
low-dosage formulations and about 0.08% in the high-dosage ones. The bulk sweetener

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

The pharmaceutically acceptable flavours which can mask the bitter tasting ingredients

in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,
30  black currant or strawberry flavour. A combination of two flavours may yield very

good results. In the high-dosage formulations stronger flavours may be required such

as Caramel Chocolate flavour, Mint Cool flavour, Fantasy flavour and the like

pharmaceutically acceptable strong flavours. Each flavour may be present in the final

composition in a concentration ranging from 0.05% to 1% (w/v). Combinations of said
35  strong flavours are advantageously used. Preferably a flavour is used that does not

undergo any change or loss of taste and colour under the acidic conditions of the
formulation.
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(0.036 not) enzenecar operoxo c acl 70.75% in
DCM ( 2320m ) asgpsos buitereer glogr glyreddpburs at room tenperature. An aqueous
solution of bisulfite was added (to renove

For intranasal administration the compounds of the invention may be used, for

example, as a liquid spray, as a powder or in the form of drops.

25  The formulations of the present invention may optionally include an anti-fiatulent, such
as simethicone, alpha-D-galactosidase and the like.

In general it is contemplated that a therapeutically effective amount would be from
about 0.001 mg/kg to about 2 mg/kg body weight, preferably from about 0.02 mg/kg to

30  about 0.5 mg/kg body weight. A method of treatment may also include administering
the active ingredient on a regimen of between two or four intakes per day.

Expenmental part
In the procedures described hereinafter the following abbreviations were used : "ACN"

35 stands for acetonitrile and "DCM" stands for dichloromethane.

For some chemicals the chemical formula was used, e.g. CH2Cl, for dichloromethane,
CH30H for methanol, NH3 for ammonia, HCI for hydrochloric acid, and NaOH for
sodium hydroxide.
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and cooled to 55C. A solution of NN bis(phenyl nethyl)oxirannmethanam ne
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silica gel (eluent: CH3OHICH2Cll1l 9713). The pure fractions were collected

and the s&l-EPATANGE opinednicAmedales i el ding 11.8 g (45% of

()-1-[3-[ bEzambr i met hyl ) am no] - 2- hydroxypropyl] -2(1 H)pyrim dinone
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Exanpl e B. {ox3ranyibicithad)-84peri gdrohidinagioty (ipteht 1) benzopyr an- 2- net hanami ne

(0.032157!l) in nethanol (100 mM) was stirred at roomtenperature. A

sol ution oﬁ;xgﬂﬁgrmdi ate (1) 5 (0.032 nmol) in nethanol (50 m) was added

dropwi se an e resulti nq%areac_ti_o_n m xture was stirred overnight at room
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minutes. The organic layer was separated, washed with water, dried, filtered and the
solvent was evaporated. The residue was purified by column chromatography over
25 silica gel (eluent: CH3OH/CH,Cl; 97/3). The pure fractions were collected and the )
solvent was evaporated, yielding 11.8 g (45%) of (&)-1-[3-[bis(phenylmethyl)amino]-2-
hydroxypropyl]-2(1H}pyrimidinone (interm. 2).
b) A solution of intermediate (2) (0.034 mol) in methanol (500 ml) was hydrogenated
with palladium on activated carbon as a catalyst in the presence of thiophene. After
30  uptake of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CHoClo/(CH3OH/NH3) 95/5). The pure fractions were collected and the
solvent was evaporated, yielding 6.15 g (70%) of tetrahydro-1-[2-hydroxy-3-

[(phenylmethyl)amino]propyl]-2(1 H)pyrimidinone (interm. 3).
35
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HCU2- pr opamethan@h@0 mag ivps stirteet avesonh tdmperatdreofA seintonlof mtsrmedmtal{ing 0. 49 ¢
of ()-1[3 - di r 8RAeY | t ] = 2

nyclr xyor oy P2 ol 4 iliEhr 30 RED AR R €ick Q‘?ﬁ?%”#%@%h%?gmwe
Exanpl e B. ¥ag¥lizedseyemnighipt 5o0m tamperaiwign hefolieRewepevaporind The theideanol
(300 ) wams phiifiéEtly 8élumh RIBHASER AR dvef silies gdleRient CBBCIANCHAOHNIH, Pf
Na2CO3 (0. é&l 4 Jll_%&(?lﬂy t.hanol Vézf)@@g 35 Wﬁsgqued. % mﬁ&%u%e] Was330
Stirred and it Fosdeheg ragkons e cdllekied USRSy 2ise cvaportig pieigiEs

N, N- bi s( pBegy(R7ekohid))1-{32[[(God-Hdihydmrdiidt-benzapyme-2(0)ni@hyiilphesylmetiyl)ene (320
m) wasyadde 0V By > | 50C over ni ght==Wat er '
(150 n?()) m%ﬂﬁ%%r%%é%@oﬁ@%@éﬁé gc'?’qlgg%)'for 15 m nutes. The

organic layer 0 2 OFE 2003 WD 00/ 75136 PCT/ EPO0/ 04746 -18 was separ at ed,
washed wi thri ed, filtered and the solvent was evaporated. The

resi due wasy pidihfel S, NuiHG8loUIM- 1L SRrAD 2 2RM6xAMERydel 1(0.023 afll) 4Rl uent
CH2d 2/ CH3OH 97/ 3) . ,.Th re fractjon re.col l.ect ed an&i tll"1|e ol.vent was
evapor at ed m[ﬁ"é‘i e &3-52@023 610& in met ano? (% ml) was hy(c:irogenate wit paﬁadxum on
() - 1- [ 35[ biastyphedgarmet (PF)) ani2 madlytinyble preggnce py HHiepieng ( Aepypteke df none

I nt er medi b Bk ' |
( G %0%% %ﬁléwg_} L%fjgcagalyskz OEEF dq;ffearﬁ;t e Eittrdld %2l dpordted.

HCl 12-propa>{ A0 _nrg}‘ was hydrogenated w'th Pd/C 10%
(2 g) as a &rasidue waspyrdied bycalusmoshrpmatogimpRy oper st 8PA(PENY | t he

cat al yst dmasﬁ@lbmgem@m).am piie fiattjbrisat&re vaBectatopartas eslvenklveasr esi due  was
separated into | enant i r P ent... . - hexane )150;

Chi r al pak fﬁs%g‘%%ovd& 1%@‘2#ﬁ%ﬁghﬁ:@[gﬁ:@c{]?183@%@2%65%%\2 and the
sol ven20wasylmesmdahenyimethyiddmiinohy2-hydrosypropylltetrahydro-2(1 H)pyrimidinone

(A) -tetrahydsgpinl 2- hydroxy- 3-[ (phenyl met hyl ) am no] propyl ] - 2(1 H) -
pyrim dinone (internediate 5). ¢) A m xture of

[S-(R*,R*)]-3, 4- d'| gl_ydr 0- 2- oxi ranyl - 2H 1- benzopyran (0.006 nol) and
i nt er medi at €L 006 nol) in ethanol (25 m) was stirred and refl uxed
for 2 hour sA mixture of compound (3) (0.0086 mol) in methanol (100 ml) was hydrogenated at

25  25°C with palladium on activated carbon (1 g) as a catalyst. After uptake of hydrogen
(1 equivalent), the catalyst was filtered off and the filtrate was evaporated. The residue
was dissolved in ACN and converted into the hydrochloric acid salt (1:1) with
HCV/2-propanol. The precipitate was filtered off aﬁd dried, yielding 0.49 g of (+)-1-[3-
[[(3,4-dihydro-2H-1-benzopyran-2-yl)methyl]amino]- 2-hydroxypropyl]-2,4-

30  imidazolidinedione monohydrochloride (comp. 4).

Example B.4
a) A solution of 2-hydroxypyrimidine (0.16 mol) in methanol (300 ml) was stirred at

room temperature for 30 minutes. A solution of Na,CO; (0:16 mol) in methanoi (40 ml)
35  was added. The mixture was stirred and refluxed for 15 minutes and cooled to 55°C. A

solution of N,N-bis(phenylmethyl)-2-oxiranemethanamine (0.16 mol) in toluene

(320 mi) was added dropwise. The mixture was stirred at 50°C overnight. Water

{150 ml) was added. The mixture was stirred at 55°C for 15 minutes. The organic layer



15 The sol vent was evaporated and the residue was purified by HPLC (el uent
hexane/ et hanol 70/30; Chiralcel O 20 pm). The pure fractions WBB SEr 2003
collected and the solvent was evaporated, yielding 1.7 g of ’

[ S(A) ] - 1S ovbhsizg 3. 4- di hydro-2H-1- benzopyr an-2-yl)-2- hydr EPOMO47T46

et hyl ] (phenyl net hyl ) am no] - 2- hydr oxypr opyl ] tetrahydro- 2(1H)-pyri m di
none (internmediate 6). 20 d) A mxture of internediate (6) (0.004 nol) in
CH30H (100 m) was hydrogenated w th PdygC 10% (0.5 g) as a catal yst. After
upt ake of hydrogen (I equivalent), the catalyst was filtered off. The

reaction m xture 5% cg gg into the_hydrochloric acid salt gl 1) with
HCI / 2- pr opanhdl *“PHF W&Q‘ wateh grigdfiltered apd thgselvent vasevapremie

dried, y| el rdsidge ®a$purifiaf by column chromatography over silica gel (cluent

S(A t hyl '
A2 hi%i‘%cﬁy/&?%;@? P48 e R el s %SO 9 ochi or  de
di hydrat e (GYgporadcyie abgloflE)-1- @ans{phcrmlmﬂ)mm 24H®ﬂr02y[ﬁﬁpﬂ]-

conmpoung 152(139)155@@}1,@"&]& (ﬁﬂé}m'édx%teu st the conpounds that were prepared
accordi ng one s and_table F.3 lists both the

exper i ment alﬁ & Wﬁﬂ%oﬁﬂ'ﬂf?‘ﬁ%‘a‘e&b&né)ﬁa'ﬁﬂl) in B 2apropapol (WDrﬁﬂd%@fﬁg
"theor.") eR&0ren) ehs AydrbyariasednaiiviBa/Ct D(D%C(argtbaﬂa ciMI¥E0aEer GbtZkd SrhydRiR3n VO

00/ 19156’ PSSR, O ASEP IRy AL i sy, o,
R6 Physi cal w%pageg)aratﬁl jogo Rgc(nmomcrﬁ i) HRbC (Rimen(: he@rhe/EtOH 50/50; Chxralpak

10  AD 1000 A 20 um). The pure fractions were collected and the solvent was evaporated
yielding 4 g of (A)-tetrahydro-1-{2-hydroxy-3-[(phenylmethyl)amino]propyl]-2(1 H)- 3
pyrimidinone (intermediate 5). '
¢} A mixture of {S-(R*,R*)]-3,4-dihydro-2-oxiranyl-2H-1-benzopyran (0.006 mol) and
intermediate (5) (0.006 mol) in ethanol (25 ml) was stirred and refluxed for 2 hours.

15  The solvent was evaporated and the residue was purified by HPLC (eluent :
hexane/ethanol 70/30; Chiralcel OJ 20 um). The pure fractions were collected and the
solvent was evaporated, yielding 1.7 g of [S(A)}-1-{3-([2-(3.4-dihydro-2H-1-
benzopyran-2-yl)-2-hydroxy ethyl](phenyimethyl)amino}-2-hydroxypropy!]tetrahydro-

- 2(1H)-pyrimidinone (intermediate 6)..

20 d) A mixture of intermediate (6} (0.004 mol) in CH30H (100 ml) was hydrogenated
with Pd/C 10% (0.5 g) as a catalyst. After uptake of hydrogen (1 équivalent), the
catalyst was filtered off. The reaction mixture was converted into the hydrochloric acid
salt (1:1) with HCV/2-propancl. DIPE was added. The precipitate was filtered off and
dried, yielding 0.69 g of [S(A)}-1-[3-[[2-(3,4-dihydro-2H-1-benzopyran-2-yi)-2-

25  hydroxy ethylJamino]-2-hydroxypropyl]tetrahydro-2(1 H)-pyrimidinone
monchydrochloride dihydrate (mp. 138°C) (compound 15).

—

OH H OH

. )
0 N\/l\/N NH
@J/J\/ T
HCl2H,0 ©

compound 15

30  Table F-1 and F-2 list the compounds that were prepared according to one of the above
Examples and table F.3 lists both the experimental (column heading "exp.") and

theoretical (column heading "theor.") elemental analysis values for carbon, hydrogen



Z 1

NHO CHA

H CH2 CHCH2 0 0 H (A HC
(1:%;683H -CH2-CHCH2--N- 3; " HOH -CH2 CH-CH. -i -
0 36 H

| 0 OH (D) HC . H20(1:1) 8 B. XGHE

|
C6H5 - CH2 - - CH CH2-4; 1/NH OH . HCl

-(1:1)

-19-

(1:2) 2 B.3 H
“CH -CH-CHz NH 3 13.1 -CH2-CBH5 0 0
(1:2) 5 B.3 H-CH- H

and nitrogen of some of the compounds as prepared in the experimental part

hereinabove.
Table F-1
O. _CH~N—AlK*-R>
o s
Co | Ex. RS — AR Ph'ysic.a} data
No. | No. (mp. in °C) —=—
)
OH
1 | B2 | -CH-CgHs —CH~CH—CHy é -
QH /ﬁ\
2 {B3 H —CH,—CH~CH _NK)NH HCL (1:2)
OH /E\
3 B. 1 'CHZ'CGHS —CH—;"‘CH"‘CHZ NH -
0
X
4 | B3 H —Cﬂz—CH“CHzl I HC1(1:1)
0
D\
5 | B3 H —CHy iH—CHI—Nk)NH (A); HCi (1:2)
o 1
6 {B.3 H ——cnz—cn—cu,—wuw (B):; .HCI(1:1)
o 1
7 |B3 H —CH; —CH— CHf—-'NK)NH (C); .HC1 (1:2}
o 1
8 | B.3 H —CH—CH—CH; K)Nu (D); .HCI (1:1) .Hz0 (1:1)
DH /[?\
13 | B.1 | -CH2-CgHs —CH—CH—CHN | ”]“ (R); HCI (1:1)
(8]

C@? dﬂf NBlIoH
NH (O ;
IEBIATAG CHp- - ~




13 1B. 1-CH2CH-CH, (R); HO . (1:1) -C'!-IZ-CGHS Table F-1 0 0 2 DEC 2003 WO
00/ 75136 -20 PCTI EPO0/ 04746 CoEx. R6A1k2_REPhysi cal data No.No. (mpy pi

0(R);
ng/ m

HCI

(1:

1),

np. 241 C, 14B.3HcHz 04-cHZ NH (Xl 20 = -75. 62,
| NWOHBIIZ13EC2H2O4 st ands for the et hanedi oate salt TaPCEEPO®RO4546

CH, - N-Alk2-R 5 16 R CoEx. R6- Alk2- - R5Physi cal

9B. 1- CH2- CoH5- CHZ CHCH, NH. HCI

oC-=

data No.No.(mp. in Q

(1:1) L--, \\0 0 OH 11B.2- CH2- C6H5- CH:2&H--CH, H 0

10

G

0 O

(1:1) OO0 OH 10B.3HCH -CH CH, -N NH HCl

Co

Ex.

R6 —AlZ—RS Physical data
No. | No. ' (mp. in °C)

H j\ (R); .-HCI (1:1); mp. 241°C;
14 | B3 H —CHy~CH—CHy N "NH (o] = -75.62°,

I_]\

8

c=4.95 mg/ml in CH10H

.C2H304 stands for the ethanedioate salt

Table F-2
L -
CHy—N—Alk>—R’
A
Co | Ex. R6 —ALP—RS Physical data
No. | No. (mp. in °C)
on I
9 | B.1 | -CHz-CgHs —CHmCHECH N]H HCI (1:1)
0
0
on [
10 | B.3 H —CHy~CH~CHy N NIH HCI(1:1)
o
0
ou M
11 | B.2 | -CH2-CgHs —~CH,;~CH~CHN l\/II\IH -
0
on X
12 {B.3 H —CH;—CH—CH,—N UH -
Table F.3 :
Co. Carbon Hydrogen Nitrogen
No. Exp. Theor. Exp. Theor. Exp. Theor.
2 53.30 52.05 711 6.94 11.04 10.71
4 52.82 54.01 '5.95 6.23 11.34 11.81
5 53.29 52.04 7.60 6.94 10.32 10.71
6 53.94 57.38 17.34 7.36 11.06 11.81
7 52.85 52.04 7.90 6.94 10.15 10.71
8 - 5322 54.61 7.65 7.55 10.87 11.24




OH 12B. 3H CH2-CH CH2- N NH Table F.3 10 Co. Car bonHydrogenNi t rogen
No. Exp. Theor . Exp. Theor. Exp. Theor. 253. 3052. 057.116.9411. 0410. 71 07 0
452.8254. 01' 5. 956. 2311. 3411. 81 5532952. 047. 606. 9410. 3210. 71 DEC 2.[]3

653. 9457, 3611.0611. 81 752.8552. 047.906. 9410. 1510.

853. 2254. éﬁngé 5510.8711.24 0 2 DEC 2003 WD 00/ 75136 -Z?hggﬁolg%‘glﬁomm
CO. Car bonHydr ogenNi t rogen No. Ex : Theor. Ex p. Theor.Ex p. Theor. 10 53.52
'54.01 6.14 6.23 11.63 11.81 1257.4457.487. 317. 3611. 6111. 81 C.

Phar macol ogi cal. exanpl es C 1. Gastric tone neasured by an el ectronic

bar ost at | U L,uuau ous uu GastTTq tTONE &rdnnm bg Ea Dy anonet ric
met hods. ore_an ronic h.a_r- L8N as Used. _trp 8Ll lows the st udy

gf t he gh%/ |Nlopgl| caIEp.patterm"}a:bd regﬁnt;ﬁtior'il‘lwbr. dasExp.c k ofieedrn konsci ous
dogs an e nffuengge, of [te onpo on 444 s |t Th r opt at
consists o &R aL S?\Jgectlonﬁsngte %Tn ch |s§'i§onnegltq26 b I gub e- |l unmen
14- French pollvi

yl S{dbe tlo A% &Itra? nifl 438 d pr\llk g (maxi mal

volune: 10 700 m). Variations in gastric tone were neasured by recording

changes in¢t lf’ﬁam’\’af&b%?amxaﬁg. fesWM thin an intragastric bag, naintained at a
constant pressure, e _Dar oSt at r['al nt a| U constant pressure
(presel ect &) St IQNGMEISYELG i =t~ into the stomach,

changi ng t k[ﬁa.sml tumcanhota:ermdnstxmmytdmomgxd)memndel 'Elmtfmm an tleettiipick system
o A o HarR L R Hec AR IR AP RS of BE Bhy bl PartiPiid RESIRASH Of

gastnc tone in conscious dogs and the influence of test-compounds on this toner==—

) The barostat consists of an air injection system which is connected by a double-lumen
14-French polyvinyl tube to an ultrathin flaccid polyethylene bag (maximal volume:

10 =700 ml). Variations in gastric tone were measured by recording changes in the
volume of air within an intragastric bag, maintained at a constant pressure. The
barostat maintains a constant pressure tpreselcctcd) within a flaccid air-filled bag
introduced into the stomach, changing the volume of air within the bag by an electronic

feedback system.
15

Thus, the barostat measures gastric motor activity (contraction or relaxation) as changes
in intragastric volume (decrease or increase resp.) at a constant intragastric pressure.
The barostat consists of a strain gauge linked by an electronic relay to an air injection-
aspiration system. Both the strain gauge and the injection system are connected by

20  means of double-lumen polyvinyl tube to an ultrathin polyethylene bag. A dial in the

b barostat allows selection of the pressure level to be maintained within the intragastric
bag.

Female beagle dogs, weighing 7-17 kg, were trained to stand quietly in Pavlov frames.
25  They were implanted with a gastric cannula under general anaesthesia and aseptic
precautions. After a median laparotomy, an incision was made through the gastric wall
in longitudinal direction between the greater and the lesser curve, 2 cm above the
nerves of Latarjet. The cannuia was secured to the gastric wall by means of a double
purse string suture and brought out via a stub wound at the left quadrant of the
30  hypochondrium. Dogs were allowed a recovery period of two weeks.

At the beginning of the experiment, the cannula was opened in order to remove any
gastric juice or food remnants. If necessary, the stomach was cleansed with 40 to 50 ml
lukewarm water. The ultrathin bag of the barostat was positioned into the fundus of the




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

I ntragastric pressure. The barostat consists of a strain gauge lirﬂ?eﬁft[fb?ﬂﬂfi
an electronic.relay to an air injection- aspiration system Both the Strarn
gauge an¥QWE51H ection system are connected by 20 neans oFCHEEMM746,en

pol yvinyl tube to an ultrathin polyethylene bag. A dial in the barostat

all ows selection of the pressure level to be maintained within the

i ntragastric bag. Femal e beagl e dogs,“%i ghing 7-17 kg, were trained to
stand quietly in Pavliov frames. 25 They were inplanted with a gastric

?:annul a undenagemesuih tﬁélg@&hh@agxhaiaﬁmﬁioﬁﬁﬁa{]éxﬁuwmyuhmfliﬁg offhieer a rregi an
aparotomy, . .an incision was nade through the c.wall . in.]angitudina
direction 'Bgfl%@g?fc?%épu&fl\é@?cefx%ﬂ&‘ep{\@ vgglgg%?f %ﬂf’%/@"%w@%“gﬁ%%l“flﬁ Mherves -
of Latarjehebape cannula was secured to the gastric wall by nmeans of a
double purse string suture and brought out via a stub wound at the |eft

quadr ant own{aﬁgg%gmeﬁﬂw O#éi-ﬁgil PR NER PGS 1R r%u a‘%‘iu}ﬁm@ﬁ” od of

two weeks. I nni ng e experinent, e’ ca was opened in

order to re¥Mydurng 15 gaayies & 4 eansangPressug of Srpmiie (abpat (&L kB athg test he
st omach wa@oxﬁﬁmas%_a\a&zﬁxlﬁsté&dtsab&ﬁaﬁeouslygs.ﬂ\ﬁbmﬁmabdengg%m%g.g arésla\/\fl)n bag of
n

t he barostat was .positioned,i.nto the fundus of the 0 2

00/ 75136 ﬁ@ﬁ@@&?&’&ﬁ%"?’?ﬁdéfoﬁ%ﬁcﬁ VESEG Y Fi’é“@&@fer?’ﬁa-"&&ﬁ‘i‘ﬁﬂ’f"él.ly Ph order

t o ensure @&3yngikd.oDthendoses ahdh eouteswveragessdd if @ tdsa gontippembwadishospebenent , a
vol u of - L1 ' I Wkﬂﬁi e meat i f-+ng a
stabimlallosat %%cgiggpgtc}j c\%&ﬁg@ﬁfﬁgﬁq&%&#xﬂhﬁf éjsﬂl 9;[1 e gazgggllcéé vol u%%gll s stable
during 15 $hange E5velumg opgeleratin of ghefindre dyring thenHjourahservaiorsreniopa) | t he R
test conpard.0asr [0 MHdMifisaE6h S1MAE WsoRaptind (083Gny/kgpr i ntraduodenal ly
(I.D.). Test conpounds were screened, i.e. changes 1 n gastric volune were
measur ed, isgialéi_at 0. 63 ngfkg. Ot her doses and routes were tested if a
test conpo xS shown to be 10 active during the screening procedure.

Tabl e @-l summarizes the nean naxinal change in volune on . relaxation of

t he fundusj ~duri ng.t he |IMagimuolcbengedt i 0 erj od |aMagmusn Change |1 . D.

adni ni str%?B%B‘l RR¥E Hest, VNHRE YRS (&%g\]‘ﬁg/ ' | Tafl wl@nd (1) 13 Co.

No. Rout eMaXi r’rgm (:n%%ge RouUtT eveXi mum arlge n_yol gme (m_) ,Co. NQ.in volune
(m 5S.C 41124 D 244 gs. C 1481145 cilool?s £ AW-1d) p 51340
Vasoconstrjctéve|ast€Cvijty on b#si |l ar far tidéry| SBgirent s of @@sil ar jarteries
taken from pi gs (anaest hetlsegl4vm th st)dilgm Jegr[pbarbi t al )5

C.2 Vasoconstrictive activity on basilar artery

Segments of basilar arteries taken from pigs (anaesthetised with sodium pentobarbital)
were mounted for recording of isometric tension in organ baths. The preparations were
20  bathed in Krebs - Henseleit solution. The solution was kept at 37°C and gassed with a
mixture of 95% O3 - 5% CO3. The preparations were stretched until a stable basal
tension of 2 grams was obtained. |
The preparations were made to constrict with serotonin { 3x10°7 M). The response to
the addition of serotonin was measured and subsequently the serotonin was washed
25  away. This procedure was repeated until stable responses were obtained. Subsequently
the test compound was administered to the organ bath and the constriction of the
preparation was measured. This constrictive response was expressed as a percentage of
the response to serotonin as measured previously.

30 The EDsgp-value (molar concentration) is defined as the concentration at which a test
compound causes 50% of the constrictive response obtained with serotonin. Said
EDsp-values are estimated from experiments on three different preparations.




|

were nounted for recording of i sometric tension in organ baths. The
preparations were 20 bathed in Krebs - Henseleit solution. The SOlUL?t[jJE%nZUﬂJ
was kept at 37C and gassed with a m xture of 95% 02 - 5% CO2. The

pr epar at | el stretched until a stable basal tension ofpcgnudh gt\;vas
obt ai ned. e prﬁgparati ons were nmade to constrict with serotonin ! x10-7

M. The response to the addition of serotonin was neasured and
subsequently the serotonin was washed 25sqway. This procedure was repeated
until stable responses were obtained. Subsequently the test conpound was
adm nistereq to the organ bath and the constriction of the preparation was
measured. THi2¥%onstrictive response was expressed as a percentage of the
response to serotonin-as nmeasured previously. 30 The ED50-val ue (nol ar
“concent r at i hnk cosipdefid nbfbromla e concentrati on at which a test conpound
causes 50% of the constrictive response obtained with serotonin. Said

ED50-val ues are estimated frgm experiments on three different preparations.
0 2 DEC 2003 WO 00/ 75136 PCT/ 4746 -23 Clains 1. A conmpound of formula
(1) 5 RB Alk'--1~ --Alk~Ry a st%eoaﬁem’—wﬂ-ys i sondy, c formthereof, an
N-oxi de formthereof, a phar eugictal |y i@cept able acid addition salt

t hereof ,5 or a quaternary amm®hium salt thereof, wherein Alkl is

Cl- 4al kyl car bgeitteockdmitally oo don (At katl N-axadebfony khereaff donyl G . 4al kyl ,
10 or C1_6al kanedi yl optionally,substitute it h [ - a4 no,
nydr oxy C1- 4apEyTetee ERl RS plaby o WG S o ¥E A ey S BHRL B
Cl- 4al kyl car bsaiytherepf, vdiercidal kyl car bonyl oxyCl4al kyl oxycar bonyl oxys— or
C3_6cycl oal kylaggy L AKViGhofal &Y L Ve abha Moyl, Bhtbdni1ScarbonylC) 4alkyl,
Cg 4al kg& car bonyl %qg%f’@ ?(l; Ccl)-gé,l {“g‘me%i yl sglﬁsl% g&ed ‘ﬁ‘%ﬁh h dryong,‘ }tﬁyal 0,
15 ami n¥  hydr oxy ©F Cajspikanediyl opsioRg psupstivaierhy i PysroEy. ha ’R?‘Y“,Ov
Cl4al kyl oxycar bonyldrokd€4ahlkyl, CaLbiylxexg Chalkalok yC axallkdr bonyl oxy, or
C3- 6¢cycl oal kyl car bon 4 | oxy X ediyl
optional |y substi ?ﬁr“éh&ﬁﬁc‘ﬁg‘% eﬁﬁ@?&@?h@@&%‘%ﬂéﬂfgﬁ%@% g’a‘#kyl oxy,
C 1. 4al kyl oxyCl1- 4&lskeglclodkyleattiopyloxye artibyipk ycagigonyloxy;
Cl .. 4al kyl car bapy i ory Chid REHONOINC Y| SX¥aneBfyl substituted with hydroxy, halo,
C3- 6cycl oal kyl car tl)onylglﬁd %a?kﬁ(lﬁg%jlb?nyl XY e Z1- ZZ-lkils a bival ent
r adi cal lgf f or nul é"?go'q‘?émxy 1-4atkyl, Cj-salkyloxy, CjZsalkyloxyCialkyl,
C)4alkyloxycarbonyl, C;j_salkylcarbonyloxyCj_salkyloxycarbonyloxy, or
Ci.gcycloalkylcarbonyloxyCj.4alkyloxycarbonyloxy; Ca_gcycloalkanediyl
optionally substituted with halo, hydroxy, hydroxyCj_salkyl, Cj4alkyloxy,
Ci4alkyloxyC)_galkyl, C)_galkyloxycarbonyl,
20 C1.4alkyicarbonyloxyCj._salkyloxycarbonyloxy, or
Ci_gcycloalkylcarbonyloxyC).4alkyloxycarbonyloxy,
-Z1-72- is a bivalent radical of formula

-O-CH(R%)-CHs- (a-1),
-O-CH(R%)-CH;-O- (2-2),

25 -O-CH(R?)-CH>-S- (a-3),
-O-CH(R#)-CH,-CH>- (a-4),
-O-CH(R4)-CH,-CH,-CH3-  (a-5),
-0-C(R*)=CH- (a-6),
-O-C(R%)=CH-CHy- (a-7),

30 -0-C(R4)=CH-CH,-CH;- (a-8), or
-O-CH(R%)-CH=CH- (a-9),

wherein optionally one or two hydrogen atoms on the same or a different
carbon atom may be replaced by hydroxy;
R!, R? and R3 are each independently selected from hydrogen, Cj_galkyl,
35 Ca_galkenyl, Cy_galkyloxy, trihalomethyl, trihalomethoxy, halo, hydroxy,




-OCH(R4)-CH2- (a-1), -OCI-l(R4)-CI—|2-OJi(a-2), -OCH(R4)-CH2-S-(a-3),

-0 CH(R4) - CH2- CH2- (a-4), -O CH(R4)-CH2-CH2-CH2-(a-5), -O C(R4)= Cl—l-ﬂéﬂ! )Zﬂg
-0 C(R4) =CH CH2-(a-7), -O C(R4) =CH- CH2- CH2-(a-8), or -O CH(R4)-

wher ei n WEtU0§FA%I6 y one or two hydrogen atons on the same ofCHERP§9E#ent
carbon atom may be replaced by hydroxy; RI, R2 and R3 are each

I ndependently sel ected from hydrogen, C -6a| kyi, 35 C3-6al kenyl, C

1_6a| kyl oxy, trihal onethyl, trihal onmet h@ﬂ’y, hal o, hydroxy, L 0 2 DEC 2003
WD 00115136 PCT/ EPOQ 04746 -24 cyano, nitro, am no,

C1- 6al kylbcar FOHWC%B&%L[-@JHH@% Ftyl_ mﬁﬂydrmn@tk):@daﬂwdmmﬂw Oxy,

am nocar bon or arrV| nocar bo

nono- or di {Cl 6 kﬁﬂllfyé?ﬁfhéigio’%’awa}l cargpn ﬂaWchg%(Igd @Q”pmﬁm“ \)/'l

al kyl oxycar bony| exino©f.s4&Ryibmpaboad d«gﬂlcaﬂmmhmq/l(aallqalCkxy.iadﬂx);lczﬁbonyloxy-
bonyl ; .and R2

aken T oget her. may FoRRASE R, AT AR ABARY GBEAI: R (Mo 5.2

- CH2- CHR- CH2- ( b- Frrbo@yltrY; @H2- (b- 6) ,

- CH2- CH2- CH2(de- I(bar@ R2 Q‘eQITPa' nQattm/atoms, R1 and R2 taken together may form a
- CH2- CH2- CHZCH é D- CH2- CH2- | n- ),

- CH=CH CH=CHD ‘ba@!)”a Mf@ﬂ?lmz CH2- (b-9), -O CH2-O (b-5), wherein
optional |y one oCHWIHRYHggen atom; c(b lt)he sa@eCH_ﬁ_ GHdi fferent dar®on

atom may be repl d rlf R4 is hy gen,
Cl - 6al k phen F}%ngztdgpﬁlé &ﬁ gﬁéx C14al kyT C14al (k%%é]é}a é4a| kyl , ‘Egl;?al kyl
oxycarb‘gnyl Cl1 k- 2&Hb@ﬁ§2&%ﬁy€l I'3&yl oxy@a ariyiis-CHz-

C3- 6cycl oal kyI caheryiiaomSofal kyl oxyc bgnyl OXYD-CHb- (ﬁ{pcmc(CHbonctbtg; t he
- Al k' - NR6- Al kZ-R{SJa 'e(tjy when the biv eﬁ radi cal -Z1-Z2- is of fornmula
(a-6), (a-7) or -Eg%z: "R6 i s hydrogeny Ci-6al kyl, Cl.allkyl carbonyl,
Cl4al kyl oxycar bowydreinpdaiophinestrydr twa0h y@icgéa latopdsami the samdomg lifferent carbon

? ja: ty: car bonﬁlﬁé %34%?{) agédggﬁg&.@ﬂ( le{{ kapg @g}j@hoal kyl car bonyl oxyC
2 y OxycaFrL O ydrogen Ci-salkyl, phenyltnethyl, hyd:oxyCMalkyl C-4alkyloxyCj.4alkyl,
C1-satkyloxycarbonyl, C|4alkylcarbonyloxyC)| salkyloxycarbonyl,
Cj.gcycloalkylcarbonyloxyCj 4alkyloxycarbonyloxy, or a direct bond to the
-Alk'-NRC-AIK%-R® moiety when the bivalent radical -7!-7% is of formula (a-6), (a-7) or (a-8);
RS is hydrogen, Cj_galkyl, C}_salkylcarbonyl, C;_salkyloxycarbonyl, phenylmethyl,
20 C1.4alkylaminocarbonyl, C;_4alkylcarbonyloxyCj_salkyloxycarbonyl, or

C3.6cycloalkylcarbonyloxyCi.4alkyloxycarbonyloxy,

R5 is aradical of formula

_R® Rq\ _R'0 (O}

X Y (CH,)71  (CHy)
\NJ]\N’R7 \N/J%N \ /'\ ~ ,l\ R’ Ez ¢ |2 4

O/ O A O R O A N

c-1 (c-2) L (e O (c-4) (c-S)

25 whereinnis | or 2;
plis0,and p2is lor2; or pl is L or 2, and p? is 0;
X is oxygen, sulfur, NR? or CHNO>;
Y is oxygen or sulfur;
R7 is hydrogen, Cj_galkyl, Cs.gcycloalkyl, phenyl or phenylmethyl;
30 R8 is C|_galkyl, C3_¢cycloalkyl, phenyl or phenylmethyl;
RY is cyano, Cj.galkyl, C3-6cyc]o:§1ky1, C).¢alkyloxycarbonyl or aminocarbonyl;
R!0is hydrogen or Crgalkyl;



|
'10 (0), 9 NI- XY (CH)P (CH2)p2 'R N .S. .R7T 1 NNN NNNNN-N
NR7 ~Q (c-1) (c-2) (c-3) (c-4) (c=5) 25 wherein nis'| or 2; plis 0 &Pd
p2 is |l or 2; or pl is 1 or 2, and p2 is 0; X is oxygen, sulfur, OrdrBEC M0
CHNO2; Yw@oérraigen or sulfur; R7 is hydrogen, C1-6a|ky|,(}kﬂﬂﬂnummmkyl,
phenyl or phenylrethyl; 30 R8 is Cl-6al kyl, C3-6cycloal kyl, phenyl or
phenyl methyl; R9 is cyano, C-6alkyl, C3-6cycloal kyl, Cl-6al kyl oxycarbonyl
or am nocarbonyl; R10 is hydrogen orCi2®al kyl; 0 2 DEC 2003 WO 00/ 75136
PCT( EP00104746 .- 25 or R9 and R10 taken together with the nitrogen atomto

which they are att 0 ra
honopi peri di IR% B{'l%ﬁcﬁig?g&h s Wi ‘Rgﬁltﬁglg&g{n%ﬂrtgu‘ghaﬁhle?(%%At §/:heédu s¥| tuted
with C 1. 4a| kyl cfbniiabyn'ahthyylompendlamkdH@n@lipsﬂfél“lb]i P’@F@ﬁtﬂyff &i cal of

formla - CHe- CH2- 1 tidn@t Hubsti mgdzwﬂﬁ@‘&kﬁ | ¢16C R)alkylbGHR) 2- CO-
(d-7), -CH2- CHo- é&%&“y%ag%‘ )6 S ) e Q)

- CO- CH2- CO- (d-9),aM0 - CH2- CO-~ (d-5), CHZ CO- CH2- -10), wherein

opti onakl y Or(gls)ﬂbivé&?:nhﬁédrcegﬁﬁoﬁhmas on the sane or a different carbon
atom may be repla Cl - 4al kyl , oxy or phenyl. B is a hjysl ent
radi cal of forrrul gﬁ%ﬂeﬁﬂ) 15 (d- 12 ng A conpound a%oc alprred |nlecl ZI m 1
wherein R5 is a r&He&H26fHF-or nul a ((é 1) wherein X {@EDxfEEn, afd’dis a

radi cal of formul —"1‘31@-(3@2-@1[12- ) (d-3), -CO—(CHz)z* (d-8),
-CH=CH- : (¢-4), -CO-CH2-CO- (d-9),
10 - -CH-CO- (d-5), -CH,-CO-CHp- ~(d-10),
~ wherein optionally one or two hydrogen atomns on the same or a different

carbon atom may be replaced by Cj_salkyl, hydroxy or phenyl, or
Q is a bivalent radical of formula

RY

CHZ— —
O e O
(d-11) (d-12)

15
2. A compound as claimed in claim 1 wherein RS is a radical of formula (c-1) wherein
X is oxygen, and Q is a radical of formula (d-2) or (d-5).

3. A compound as claimed in claim 1 wherein R? is hydrogen; Alk! is -CHp-, Alk2 is
20 -CH,-CHOH-CHj-, R6 is hydrogen, R? is a radical of formula (c-1) wherein X is
oxygen, R7 is hydrogen, and Q is {d-2).

4. A compound according to claim  wherein R4 is hydrogen, Alk! is -CHz-, AlkZ is
-CH,-CHOH-CHy-, RS is hydrogen, RS is a radical of formula (¢-1) wherein X is
25 oxygen, R7 is hydrogen, and Q is (d-5).

5. A compound according to claim ] wherein R4 is hydrogen; Alk! is -CHOH-CHz-;
Alk2 is -CH,-CHOH-CH,-; R6 is hydrogen; RS is a radical of formula {c-1) wherein

X is oxygen, R7 is hydrogen, and Q is (d-2).
30

6. A compound according to claim 1 wherein the compound is
1-[3-[[(3.4-dihydro-2H- 1—benzop;yran-}yl)rnethyl]amino]- 2-hydroxypropyl]-2,4-
imidazolidinedione; a stereoisomeric form or a pharmaceutically acceptable acid
addition salt thereof.

35




3. A compound as claimed in claim1l wherein R4 is hydrogen; Akl is -CH2-,
Alk2 is 20 -CH2-CHOH CH2-, R6 is hydrogen, R5 is a radical of formula
(c-1) wherein X is oxygen, R7 is hydrogen, and Qis (d-2). 4. Agp

accor di ng™MH0&Sk6m | wherein R4 is hydrogen, Alkk is -CH2-, P&@omgffqm
-CH2-CHOH CH2-, R6 is hydrogen, R5 is a radical of fornmula (c-1) erein X
is 25 oxygen, R7 is hydrogen, and Qis (d-5). 30 5. A conpound accordi ng
to claim1l wherein R4 is hydrogen; Al k|l -2& - CHOH CH2-; Alk2°is .

- CH2- CHOH CH2-; "R6 is hydrogen; R5 is a radical of formula (c-1) wherein X
s oxygen, RIA ﬁzgi;;gg@gwg comsilbih Eoffiidthe a Phartn LR 4 AP IGel2qC! 31 ™
1-[3-[[ (3, 4-dI K4 rpgf‘gﬁﬂi’-”ﬁ%“z%%“&rﬂffﬁmmv%94 ¢laimegoip-any of claims 1 to 6,

2- hydr oxypropyl]-2,4- imdazolidinedione; a stereoisoneric formor a

phar maceut i &all procese éprtpatpasing aipharmshditit0 Boﬁibéitibrh@i S8imedin O HRL36 - 26

0 2 DEC52003 ; Rl A phar maceufi cgl, conposition corrprlrglf‘ng a .
phar maceuticajal,y cgg(%t'jdg%%fe}@%éifl??netr&gﬁampgu? %Sréﬁ’é‘&ﬁqlﬂép)’ﬁ’f%létm&/bicaﬁmunt of

a conpound as!"&matehsaixed witly 2 phamacemicallytaoceprabde cabripr, ocess for preparing a
pharmaceutical conposition as clained in claim7 wherein 5 a

t her apeut i c@l Aleonfioul® afTRiYd inf clainmed in.any of clains 1
to 6is intimately }r{n@xed Wtﬁﬂgngﬁggﬁﬁggﬁég 45 AR B L% carrier. 9. A
corrpougg asgfl imed in any of clainms | to 6 for use as a'nedicine. 10 10.
A process f ‘Srpé‘b"}????Qpagpéﬁﬁﬁ)éﬁﬂmpglﬂﬂd@frﬂmuha!a((ll))whdndnei n a) an

i ntermedi at e of) fodmtednged{did bf fosmal ol Ryi Bl ‘&‘E’Eg jate of .f | a
(rrr)y in a reaCEA - .egtt as)ol enta@g%ﬁjgr}éﬁwieg%ﬁ%ﬂ iiq'?l elq%?oefggmlgam ,
suitabl e base, 1 88“‘? Rk Saﬁ“"flh?‘bcpﬁeﬂ? I¥ pfherisesenraola spitablerhasai n ALkl )

represents a direct bopd or Cl_b5al kanediyl, is reductively alkylated wth
an internediate of fo | a %al I1); R~ 2 AIK'-CHO + HN-Alk~- RS ~--~ (1) R3
RG (JV) (Ill) c¢) an ;{Ee\r\ igte qf fornula (VI) is_reacted with an
i nt er nedi ate” of f orfult |1y s i et di Hghcedgorhds—of—er nui@® (1-a),
defined as conpounds g forfdla (1) wherei nRALk2 represents
- CH2- CTgJ—I— CH2-; (m (m
b) an intermediate of formula (IV), wherein Alk!" represents a direct bond or
Ci-salkanediyl, is reductively alkylated with an intermediate of formula {m);
I
Zl
R’L':I\j %Alk"—CHO + H—N—Ak™—R} ————
Y7 72 Ls D
R3 R
vy (1D
20

¢} an intermediate of formula (V1) is reacted with an intermediate of formula (VII)

thus yielding compounds of formula (I-a), defined as compounds of formula (I)
wherein Alk? represents -CH;-CHOH-CH,-;

R
Zl
A 1 CH;R®
R g Alk'—N—H +
A 72 L —_—
R R™
(VD) (VI)

1
Ny
T Alk'—N—CH;~CH—CHR®
N2 le 1
3 4 R OH

25 (I-a)




Lr Alk --i-H+ R3ZR6R CH RS0 (VII) R rX AKk'-NCH HCHR f\/ 2

Z'J 625 R3 ROHO0O 2 DEC 2003 WD 00/75136 PCTI EPO0O/ 04746 -27 in the
above reaction schenes the radicals -Zt-Z2-, Rl, R2, R3, R4, R5, R6, ~Alkt
and- A1k2 are as defined in claiml and Wis an appropriate Ieaviqﬁ%&?pﬂmg

d) or, qPounds of formula (1) are converted into each other fol

art - knov(ﬁr 5836 sf ormati on reactions; or if desired; a coﬁﬁaﬁﬁﬁw%ﬁ'ﬁornula
(f) is converted into an acid addition salt, or conversely, an acid
addition salt of a conpound of * fornula T) is converted into a free base
formwith alkali; and, if desired, preparing stereochenically isoneric

forns thereof.
in the above reaction schemes the radicals -Z1-Z2-, R!, R2, R3, R4, R5, RS,
Alk! and AIk? are as defined in claim 1 and W is an appropriate leaving group;

d) or, compounds of formula (I) are converted into each other following art-known
5 transformation reactions; or if desired; a compound of formula (I) is converted
into an acid addition salt, or conversely, an acid addition salt of a compound of
formula (I) is converted into a free base form with alkali; and, if desired,
preparing stereochemically isomeric forms thereof.



