; e3e2$3% R) 1622T2! gv4' O (11/98311C __. . PCT/EPOL/11Gr.19 COVPOUNDS FOR
TREATI NG | MPAI RED FUNDI C RELAXATI ON The present invention is concerned with
novel compaogdsssed fornula (H)-—-having fundic 5 rel axati on peogestice®. The
invention further relates to neth for preparing such conpounds,
phar maceuti cal conposit Hmm mmﬂ m@ﬁng sai d conpounds as well as the use as
a nedi ci ne of said corrp ore di sturbed fundi c acconodati on.

DE- 2, 400, 094, published on 18*3uly | 974, discloses
1-11-[2-(1, VAol
hydr oxyet hyf’}?rppf? %8%531‘]@1&5%{)6%@%% azo |D%8nReEsFA}|t%leIsogssr ng bl ood pressure
| oweri ng acti vi ty DE-2 852, 945, published on 26 June 1980, di scl oses
.benzodi oaxanyl hydr oxyet hyI pi peri dyli m dazol i di nones havi ng anti hypertensive

activity. Ifh &npmeﬁﬁ& is BiletfedastiPRovel agﬁlpttﬂrdslo@?&mtﬂia ﬁ?h%ﬁgfundlc

N- oxacyc¢l oal B }t) ines yseful as antid an

.psychosti mif f‘%on %P rligs d he favenfiom fyrthse eleiRs 5’4‘“ P 01@5?2“‘“8% $9loses
N- ;)xr dtes ompgxl?%y%t;ma{akwtﬁﬁl @drkpdsmcmercbdipﬁemg rsawcbglpanﬁdls:kwms&&h&
acti vi 0
[(benzoni oxares gesspe R oS g (1 ED RorEhe AB s RORERERR  ut e

guani di ne as sel ective vasoconstrictors useful to treat conditions rel ated
to vasodi | abEt2,400,004¢ pulisheog 18 Jully doa# rthsclo‘.desr3t[dar[2£{5,4hmadadnbearawl)hﬂadac he

associ 3hed Wb MASHUL s acr 860 0 AR R RUPL R ROIRR DT Uar

| 995, enconpass yranpyri ma eri So onavi’
vasoconst riastivitg activity. 30 V\D 97/ 28157 pubI i shed on 7 August | 997,
di scl oses am nonet hyl chronan derivatives as a2-adrenergi c receptor

ant agoni st SD¥SZG§§Q 945”8&%]{%%4 81?%5@1%6 g0l 896G Heh S é&ﬁ?ﬁﬂh?%%fﬁ' 2 cit ed

condi ti ons resent 1T nvention
art - known c@ﬁ%ﬁmd%h&m%&hﬁ*@g antihypertenaivVAAEUNE.- of the bival ent radi cal
-a' =a2-1&83=a4-, the RS substituent, and pharnacologically by the fact that,

unexpect edl yp. otdtﬁ%%s ungm @@%ﬁ)bfei-‘['@9c dfsEloRaV R R yRIARE 4] lkfl?r endmes

Furt hernore, the co resent I nventi on Have

benefi ci al pEEHRRAH r%%ant%r@ﬁ@rth%emﬁnt%at they have little 0z' no
.vasoconstrictor activity. WO U1/98311( _2_ PCT/EPU 1/U17.9 The present

i nventi on cen@ezmszteommrgmﬁorpicr ferdr 982 BisEoscbiN- B%aagotzvz%xlalétdoatkﬁs a~~ 4

ZSaE tereQ he call)(rsorrerrcformthereof an N oxi form
‘t her eof?Y }QPH’&E‘ ines aying anfidentspsant &°ydd addition salt thereof, or a

quaternary arrm)nr umsalt thereof, wherein -al =a2-a3=a4- is a bi val ent

r adi3 cal of mmhaon\liﬁbhsﬂee@tﬂa S tehiber 1093 QreNsed6EhzoliRxdhe, befddt@HanN= CH-
'R oo i Rryaﬁ?%rhsw%t&a&%ﬁr@eeﬁ? ctaysEnetia Ry oy

(a-10); - ZI ugeful 1o gred condisibentel atatiiocakodifatdtionruttaa ©.g-, Ynigrah, RUsteCHZ- (b- 1
,-Yl -Y 1-CH(R4) - CH2-S- (b-4),
yl CH? R@ad%'\lﬂ_éalﬂ?%e%%aeue %ss%gtgé %s%@&% ers. (b-6), (R4) - ( )

(b

-Y~- R4) CH2- CH2- CH2- - -Y 1-{R4)=CH (b-8), -Y1-C(R4)=CH CHI -
- - i co o an- or

(b-9), -Y 1WEHORDP38HE@Hbl s@bdmojﬁfebmaw 1995 Rencommassap dimgdrobenzopyya

- Y1- CH2- CH( Wx)mrdrr(ehie%@wwes also having vasoconstrictive activity.

30 WO-97/28157, published on 7 August 1997, discloses aminomethylchroman
derivatives as op-adrenergic receptor antagonists useful in the treatment of degenerative
neurological conditions.

The compounds of the present invention differ from the cited art-known compounds
35  structurally, by the nature of the bivalent radical -a'=a’-a’=a’-, the RS substituent, and
pharmacologically by the fact that, unexpectedly, these compounds have fundic
relaxation properties. Furthermore, the compounds of the present invention have
additional beneficial pharmacological properties in that they have little or no

R
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vasoconstrictor activity.




wherein, where possible, optionally one or two hydrogen atons on the sane
or a different carbon or nitrogen atom may be replaced by hydroxy, C

1 4al kyl ey Gi/ds3dal kyl , C 1-q, al kyl carbonyl, or Cl-6al kyl BETIEBAEATY?
substituted 35 with hal o, hydroxy, C3_6cycloal kyl) or phenyl; WO

111/983111 -3 5 10 1~ 20 Y' is oxygen or sulfur; PCTIEP(I1 /11G7.19 Akl is
Cl_qal kyl car bonyl, carbonyl G _4al kyl, C12-q. al kyI carbonyl d _al kyl, carbonyl,

or Cl_gal kanediyl optionally substituted with hydroxy, halo, am no,
hydr oxyC _an kyl, Cl_4al kyl oxy, hydroxycar bonyl Cl_q. al kyl oxycar bonyl ,

am nocar bo mono- or, di (C1 4al kyl) ar Cl_4al kyl oxyd _q. al kyl,
Cl_q. al kyl %Fl?&’r?ﬂ“d?;vﬁm’éf gﬁ‘i%?%? 'ﬁ‘g]f’B §°@“ ﬁ‘a‘hyl oxyca~~bonyl oxy,

Cl_~. al kyl oxyi m no, phenyl & 4al kyl am no, g. al kyl oxycar bonyl C _6al kenyl ,
cyanoC _6al kenyl or Cl_6cycl oB| kyl car,bonyl oxyC1 ~al kyl oxycar bonyl oxy; R1,

RZ and R3 are each i ndependenfa Zcted from hydrogen, C1_6al kyl ,
C3_6al kenyl, C1_gal kyl oxy, Rh.yd.r oxycar | alkt-phaisong hyl tri hal oret hoxy,
C 1 6al kyl car bonyI amno, C1

hal o, hydroxy, R4 - A cyano, N
_~al kyl oxycarbonyl, Cl1_q.al k)ﬂgcér bo ony, an unocar bonyl, nono- or
di (C1_6al kyl ) am nocar bonyl, am noC _~al kyl , rmno- or
di (C1_6al kyl ) anunod _6al kyI Cl_~al kyl ca~~bon | oxyCl _4al kyl oxycar bonyl oxy,
or C3_6cycladtarephemidalinysomeyicifogn mekgqfow&w& prig thereofs a pharntageically
QY?VCOXYC?rklélel@kabl@mwﬁdltlé‘dem&VeBPQ?‘|a u%ﬂé I%k mI onium salt tlhf(arelof wherenB y

[ ~al kyl,) agm nogar bon oxXyCt _qal ky . q. al kyl oxycar bony
pyr ol i di nyl&afbdr¢-18 Rl-%b‘?ghfé’?‘ FMPE&WB’H%] N- hom)pl peri di nyl car bonyl ,
Cl_~al kyl car bony|-Nx¢@-CHdOt)| oxy¢gr bonyl , Cl_4a| kyl oxycar bonyl O _4al kyI :
C3_6cyel oal kyl car g. al kyl oxycar bonyl oxy, or C_~al kyl optionally
substl (élt ed with ﬁ@n—ﬂ Q%Q&ang? Egm no, phenyl, nono- or
di (C~_4al kyl ) am reH=6H-Nefd1- ofa-d),( C, _4al kyl ) ami nocar bonyl ; is a bival ent
radi cal of fornula %Pf[ l\gR(iﬁ 1) 25 RG -N ~--J~ (CHz)m(c 2) RG -N

N.

(CHz)m (c-5) RG -

(c-4) RG1 N-(CH'N)= (a5
-N=CH-N=CH-  (a-6),
15 -N=CH-CH=N-  (a-7),

-CH=N-N=CH- (a-8),

-CH=N-CH=N- (a-9), or

-CH=CH-N=N- (a-10);
-Z1.72- is a bivalent radical of formula

20 -Y1-CHRH-CH,- (b-1),
“Y1-CH(RH-O- (b-2),
-Y1-CH(R4)-CH,-O- (b-3),
-YL.CHR#-CH,-S- (b-4),
-Y1-CHR#4)-CH,-NH- (b-5),

25 -Y l-CH(R#)-CH,-CHp- (b-6),
-Y-CH(R4)-CH,-CH,-CH,- (b-7),
-Y1-C(RH=CH- (b-8),
-Y1-C(R4)=CH-CHp- (b-9),
-Y!1-CH(R4)-CH=CH- (b-10),

30 -YL-CRH=CH-CH,-CHj- (b-11), or
-Y1.CH,-CH(R4) - (b-12),

wherein, where possible, optionally one or two hydrogen atoms on the same or

a different carbon or nitrogen atom may be replaced by hydroxy,

Cj.galkyloxyC, _4alkyl, C;_salkylcarbonyl, or C.¢alkyl optionally substituted
35 with halo, hydroxy, Cs.¢cycloalkyl, or phenyl,

(03 RG-N~ N(CH),t, (c-6) RG-N-~ (CHz) m

L]
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(c-~) WO 111 /98301 -4 wherein mis 0 or 1; S 10 15 20 25 30 Alk2 is a

bi val ent radical independently selected from Cl _4al kyl carbonyl d _qg. al kyl;

phenyl ; C3WeoyeBaal kyl car bonyl oxyC _~al kyl oxycar bonyl oXy;  pCT/EPo1/06749

C3_gcycl oal kanedi yl optionally substituted with one or nore hal o, hydroxy,

hydr oxycar bonyl, hydroxyC 1 _4alkyl, C 1 _4alkyloxy, C 1 _4al kyloxyC 1
_dalkyl, C1 4a| kyl oxycar bonyl , -3-

Cl_g. al kyI car bonyl oxyd _4al kyl oxycar bony! oxy,

G3_~cycl oal kyl car | o kyI oxycar bonyl oxy, phenyl; or C 1_6al kyl
optionally substi ?Stleax@é?ﬁ)fg@ Yor nore hydr oxy, hal o, am no,

hydr oxycar bédkl s Gyaaloylyborl daybonyifl | 4alkyly Couglkylcarbgay LRy Tlicadmhidy by
Cl_4al kyl oxycar Qj ik’an&ilnér ﬂJt{&XEl‘%&fE@H%&W&?%@%ﬁ? XMgahpony! oxy,

C3_6cycl oal kyl , nocar no- or di am nocar bonyl , or
C~_~al kyl wher ehﬁdlpﬁﬁcmalkﬂk Ryaakkgtoay Haydron eAboRE, Eanplilozyesbenylnhi ch i t

Ih Sd?f) ; aC:hﬁdd;rgi afcr]ﬁ)ﬁdégﬁ) @? 1, el @ﬁbﬂ«? nalﬁﬁ)mnbmb&gercl mkgo@ﬁmalkﬁal o,
) qal kyl ox K?d i %ﬂ’%‘%ﬂ’@y&b&%g ébe&ﬁl ﬁ @WPW%@M ani no,

Cl_qal kyl oxycar
hydr oxycar bonyl ¢ la;mmmqmbmnybhenlytmp@llqﬂalﬁjnbah zalaylloxyc)&mmwﬁgdlmwﬂ,, or

C3_6c¢ycl oal kyl car bony! oxyC 1 |
Formil o P8 . - ORISR AN S ooy gy AR P o e Pg B R o () n -
(CHz) 1 (CHRY R% afd RP aie eask indeiisnddnity sblepe®éroniydraged) Cqgalky), (-calkenpier ei n

oxygen, "ul tur, dmﬁaﬁ‘g‘&éﬁk%%°*%ﬂﬁ°§%§"y‘aﬂ%m% L i he for 36D ﬁ?f%‘é’é}?; .

Cl ~al kyl, C3_~&y&10pRitsey pnitsh Syaalkyicapmplanyae Hyl-62 héomatt@ns | kyl,
C3_6cycl oal kyI C%Q@D&S/lcaﬁfo itﬁt@)%fﬁbbéﬁbonﬁ%nbﬁo%@l ﬁ@ ikyahlifotarbonyl,
C3_6cycl oal kyl , ~ I qalécar bon ]WIBQI noqﬁgqu%ﬁi Rte is hydr ogen or
Cl_~al kyl ; or 1R RERO+ S I apin 0gen atom to which

they are at t achéli _qaiyldaconyoxpei alkiyibikgydrborpilger, bedi nyl , honopi peri di nyl,

P, PR b SRR o L Tt
is hydrogen, hydroxycarbonyl, phenyl, aminocarbonyl, mono- or
di(Cy.salkyl)aminocarbonyl, Ci.qalkyloxyCj.4alkyl, C.4alkyloxycarbonyl,
N-pyrolidinylcarbonyl, N-piperidinylcarbonyl, N-homopiperidinylcarbonyl,
Cj-galkylcarbonyloxyCj.4alkyloxycarbonyl, Cj_4alkyloxycarbonylCj_4alkyl,

20 Cs.gcycloalkylcarbonyloxyCj.4alkyloxycarbonyloxy, or Cy.galkyl optionally
substituted with hydroxy, cyano, amino, phenyl, mono- or di(C;.4alkyl)amino, or
mono- or di(C,.4alkyl)aminocarbonyl;
-A- is a bivalent radical of formula

——I?I—Alkz-*
RG
(c-1)
I I I
O G =0
- —N T CHy)i -
\""’/\(CHz)r'n_ o \(CHz)rrT
75 (0—2) (c-3) (c-4)
RS R
7 < /1 a2
:l —N N—(CH);m —N. N—(CHy)z—
\/\mz)— —/ Nt

(c-5) (c-6) (c-7)



-5 PCT/EPII 1/1117~9 -CH2-CH2- (e-i), -COCH2- (e-6), -CH2-CHw CH2- (e-2),
-(CH2)2-CO- (e-7), -CH?-CH2-CH2-CH?- (e-3), -CO(CH2)2- (e-8), -CH=CH
(e-4), -CBOCH2SO® (e-9), 5 -CH2-CO (e-5), -CH2-CO CHI - (eei/@poi/osher ein
optionally one or two hydrogen atons on the sanme or a different carbon atom
may be replaced by Cl_g.al kyl, hydroxy or phenyl, or Qis a bivalent

radi cal of formula CHZ- OCor (e-i 1) (e#12) 10 As used in the foregoing
definitions halo is generic to fluoro, chloro, bronmo and iodo; Cl_~al kyl
defines strai g@be@%q§@@§hed chai n saturated hydrocarbon radi cal s having
from1t04 ar bon atons_such as, for exanp met h ethyl . pr

but yl , lf?yxs@tlnyfrlentza@ﬁ%lﬁwemeaﬁmtIYaﬁﬁhrC&eHérqnil fea- 4a®1%la4%yiclr4§llwgam to

i ncl ude cl _q. abﬂféﬁh/l @}%c?ﬂ@al'k?lcﬁib@h?lroxQQITPJIEQUﬁﬁcaEm&Rﬁfy U@‘étﬁﬂ)a’ﬁdﬁéd@l

car bon atoms suc ﬁ ! %(f [TB -rretF% &tcﬁ/ B‘E"%{ bex and 't he
like; C3_~cycl SRHRLY pubshied WEhoge & 81050 R By YT eXye PEFGE YT | opentyl and
(r:]ygl oh@qt; | ; C3h _ychbky@;yiallqefcngmkﬁbchgh{au@mcckymlaﬂaﬂdye&1c¢aaa}ﬁrhomsabuylat fa;j
ydrocarbon ra | atons, such as propeny

but enyl ) pent eﬁ glb)(ﬁlc%@)\é ﬂgfibf/é %g‘é?g}é gﬁwﬁgefl nes net hyl ene or

1, 2- et hanedi yl C33C)}’m311§5d¢arb¢ledi®wc1dﬂfﬁyh§§0mb0®ylew psenryi @ht or branched
chai n hydrOCarFgﬁalﬁﬁlddpgi%lr\§lfl]}¢élfb§ﬁ{u@éd\gxtﬁ bRIbLmbR: i?yd?@:(}bﬁé'loaérﬁmé such as, for

exanpl e, nethy é gane Ié t he bfanched
i somer s t her eohydrenycagiopsh ByHeipKY Eﬂiilhiélscb#?fl YRy, G4k @ﬂ’éy%lrﬂry?}éﬂched chain

hydr Ofw bont L alctll 9,@1'1(?10% éﬁrl?éx@'l Mmaifbérm&(ﬁﬁulam@mt @ﬁboﬁyﬂ@ xy,as, for
exanpl e, nethylene, et hane e

1, 5- pent anedi yf* 6°é’ﬁlﬁ’alki¥é AP I y} §’6‘?Pé’r5 3@@@%@1 a@imeaﬁ“leaw Cﬁ’rﬁ %h‘é’f udes
C Z_Sal kanedi ylvhareth mbe:lmmgpmoaa@mm@ tescattiver aah tb swhiichgit 6 a?clim'nhnagz ons
such as, for eoa}lqpaéwécl%iq@ranedl yl and the like. The term"CO" refers to

a car bonyl ro ’9830C> PCT/EPIl 1/ OG/~'1 -6 10 15 20 25 Sone
exanpl es oR%t his tRSrcrmne@ymksd @l bydeagy, Rydrosy (=R ©-Sldory., | | 7 ~ ~ 7

\\AN~N~NRRS§\CN:I—{§ N. ﬁrﬁ@No@lﬁaﬁ(yl&lCﬁ4a\llNlé\h)chUn%m WN-N-R U CHNOZ |1 7 wN~N.R O 7
Cj-galkylcarbonyloxyCy 429ky10xyca1bonyl amino, hydroxycarbonyl,

aminocarbonyl, mono- or di(Cy_galkyl)aminocarbonyl, or
Cz.ecycloalkylcarbonyloxyCjy.galkyloxycarbonyloxy;
RS is aradical of formula

~ 8 R /Rl() ((;)n I
Y (CH) )
\NiN'w \N/J\N ~ /J\ ~ /S\ /R __Ilj P! (CPIL—EIU
¢/ ¢/ \Q/ kQJ N
20 @1 (d-2) (d-3) (d-4) (d-5)

whereinnis 1 or 2;
plis0,and p2is 1 or2;orplis 1 or2, and p?is 0;
X is oxygen, sulfur, NR? or CHNO3;
25  YZ2is oxygen or sulfur;
R7 is hydrogen, C.galkyl, C3.gcycloalkyl, phenyl or phenylmethyl;
R8 is Cy.galkyl, C3.¢cycloalkyl, phenyl or phenylmethyl;
RY is cyano, Cj.galkyl, C3.gcycloalkyl, Cj_galkyloxycarbonyl or aminocarbonyl;
R10 is hydrogen or Cj_galkyl;

30  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 C|_4alkyl or Cj_4alkyloxy; and

Q is a bivalent radical of formula



\N~N.R ~O The term "stereochemcally isoneric fornms" as used herei nbefore
defines all the possible isoneric forns which the conpounds of formula (1)
may possesn 0iWRb&ss ot herwi se nmentioned or indicated, the pO®EPCEI6749

desi gnati on of conpounds denotes the m xture of all possible
stereochemcally isomeric forms, said m xtures containing all di astereoners
and enantioners of the basic nolecular sh+tucture. IVlore in particular,
stereogenic centers may have the R- or S-configuration; substituents on

bi val ent cyclic (gglr t(iegl |l y) saturat radi cal s may hape Iher t heey,i s- or

t rans- confi gur at i"om2"€dfpounds enco agm ng doubl e bonds C hav? 2? E or

Z- st er eocheni st r y.Cil,-GHb«CHpubl e bor(@-2)St er eocheni cal¢ s':?@rbrl c \§drms of

.the conmpounds of %ﬁg 2 € obv¢ %sl y i ntended .to- p[ﬁ{f,)gbracw.sw thin
ion.

the scope of this e pha ceutlcally ac aci dition
salts as nenti onelerél’@ nabove are n€#tlt to conpri se‘éﬁwgéﬁgh(gqapeg?" ally
.active gon- t oxi c ; n% d| tion salt &) m; whi ch t he -CFpOOHTE,-of (E-dOhul a
(I') are“able to for phar maceut | ca o tab n salts
can conveniently ‘ﬁbﬁféllﬁ‘t%tlﬁ’ééi Db‘}“et‘PréavtOC}W ‘ilgﬁg a%’ %‘r rsnﬁgxf:: g%é‘ﬁ%hén?
appropriate aci d. coffdH fef Iah}eb@fapdﬁeatbyr@rmsldxyl ﬂl@droexanpheélyl iohor gani ¢ aci ds
such as hydroha}bl c. aci %§ %{g\h drochloric or hydrobromc acid, sulfuric,
nitric, pho@dﬁa ivalegh %Of i ds: or orgapj ¢ acids such as, for
exanpl e, acetic, propanoic, dcr xyacetic, | act%cc pyruvic, oxalic (i.e

et hanedi oi ¢), rral oni ¢, succy ni P?z but anedi gic aci d), rral efic, fumaric,
malic, tartaric, citric, ne esulfonlc, et
p-tol uenesul fonic, cyclam licyl P& p-amyngfalicylic, panpic and the

i ke aci ds. WO 111 /9831IC 7 PCT/EP(11/IT(~7.19 Conversely said salt
forms can be converted by tyeatyrent with an @pm)opriate base into the free
base fo[l(gl Quat ernary ammoni um salts of conpounds of fot~rnula (1) as used
herei n tefi nes which 5 the conpounds of  formyl aé(} ﬁqube ofor(inby
reaction betAm@ndmtbaﬁrégwngﬁl iHopy halo iSzRIgHN P 1o} rf”o(ih POTPmP and fodgy
appropriate Cq%fl@[ &‘éf?rie'é‘ gn@lgﬁtrﬁn;d t&hﬁfhedﬁhalﬁ edtuexainpldegcaconopdicainbaviyg

substituted alkylhalid or a | al kyl.h d t di de
.or benzyl i odio:] t‘d’ ﬁ%‘tbOPé é (R eé;l}\ngl &h%l gro 21 gutyf“i Iggthgfe) used

such as al k)ékhylll”*mf:ihlymr@plsﬂtahaﬂ&:sluta‘ cmaw is ghdept tonmln«ém sa&lkﬂr?atiélse and
Ay Pk O YR L ORBh &S me Sof favHIRS 8F BRE%oR TRRIN WEhSA! for Bafmgle POfkeltiyke] ¥
'charged |g]”r?asc£‘ult| cal ygacce e count eri ons | nc }Lfg |"or o,
br ono, |odo Jbutylj [Bdnmb,rt(mgbmattbe ahd, 1kyf|’ﬁéeé‘%¥tﬁl‘9é%’?183r°&" g &%"éy can be
made using i Plogéﬁgaﬂﬁg%gél%ﬁbﬁ'l Fém& 11@%&;@&@1 Bﬂeﬁidtbrmhsﬁbﬁauas used

e

her ei nabove es t at.és whi cQ r rrul a
(1) as well laﬁﬂtPWéedslH/I f%ca%th)é'rlé%‘f:a SQP@“&B‘]%“ ? & % 8?@?“ gﬁnﬁm&%ﬁ aP PO%’ elf’ﬁ
exanpl e hydnak@s, p@ht% QraieRényRT; s dieanktliyedefTies nivtlgénger fld-gtbarsidiihe

d f f
meant &0 c&aé’ bt okl e oﬁ%nﬁﬁﬁﬁ??ﬁ“%ﬁi%?%%“z‘g@‘@?@ o 2” St om
i s oxidi zed dontdifieg Moox1 the3 cathen atesel suck as ey S@ERETIEHYIEEN} Qf{}?

Some conpoungs Sp(t)(lgpa Qélzpkﬁ‘d He)bl?tf&@ne@isohf&@t‘h%@f illeg‘ﬁllézhﬁ@cﬁyll d&flhb@lbwalent

preparati on, V& determ ses+l.ne

I'n
st er eocheni catanghtpsbmqah%l %MMWWQM@‘F ?ntwgmg;*?%ﬁ FRLG AR as
"A" 25 and t{igh9eTenckaasie, Bneth ﬁé’lql;!l ethh!rliddﬁbéf 1,8-pigraeedyl, { -duteedil.ual

st ereochemi cal. confi L ic forms can
be unam% guoh’§'rFS‘F“E‘H%‘?glwf"%‘%l ﬁfé’ W¥Wmeﬁg‘bgfﬁ8§ Fﬁéﬁ\ramgal |n§§ t?Sot ation in
case "A" andCjBilkiedi]and erdnglieviemiobogues thereofibaNipg 6 A2BER SHMSRER P20 n the
art is able to d t r \q Qb asH®BnAGIRGLINds usi ng
art - known ne?ﬂ%ﬂ? qub 2%5&,1$§§@¢g§§{ﬁgﬁ£hﬂut® h?%ﬁt group gf conmpounds
are those conpounds of fornula (I') wherein the bivalent radical -Z~-2Z2- is
of formula (b-1), (b-2), (b-3), (b-4), (b-5), (b-6), (b-7), (b-8), (b-9),
(b-10), or (b-11). 35 Interesting conpounds are those conpounds of fornula
(1) wherein one or nore of the following restrictions apply a) the bival ent
radi cal -Z1-7Z2- is of formula (b-1), or (b-2); or VWO 01/98311G
PCT/EPIl 1/ (1 G/~9 -g_ b) the bivalent radical -Z1-ZZ- is of formula (b-2),
(b-3), (b-4), or (b-5); in particular the bivalent radical -Z1-ZZ- is of
formula (b-2) or (b-3); or c) the bivalent radical -Z1-Z2- is of formula
(b-3); d) the bivalent radical -a =a2-a3=a4- is of fornmula (a-1), (a-2) or
(a-4); in particular 5 -al =a2-a3=a4- is of formula (a-1); e) the bival ent
radical -A- is of fornmula (c-1) or (c-2); f) RlL, R2 and R3 are each

i ndependently sel ected from hydrogen, Cl1_6al kyl, hydroxy or halo; g) R4 is
hydrogen; 10 h) Akl is Cl_?al kanediyl optionally substituted w th hydroxy,
|n partlcular A|k| |s _CH2_~ i) A k2 is Cl_3al kanediyl optionally

1 . " 4

esul foni c, benzenesulfonic,



-(CH2)3- or -CH -CHOH CH2-; and/or j) RGis hydrogen of phenyl nmethyl. 15
Particul ar conmpounds of fornula (I) are those conpounds of formula (1)
wherei n m@obdssaed ent radical -Z1-Z2- is of formula - O CH2-PCHERDI/0EMY t he
bi val ent radical -al=a2-a3=a4- is of fornula (a-1). 20 O her particular
conmpounds are those conpounds of fornula (1) wherein the bivalent radical
-71-72- is of formula -O CH2-O and thethival ent radical -a' =a2-a3=a4- is
of fornmula (a-1). Preferred conpounds are those conpounds of fornula (I)
wherein RS fp 2 l.a (d-1) wherein X is oxygen, R-is
hydr ogen, Sbgl %x{uﬂﬂl(e&% lﬂl\l/{brlgof)e?%??grred conpoundsyar e those C@iqpounds are
t hose conpounds of fprnmula (1) whgrein the bi &J}Ent radi cal - a~2a2- a3=a4-
ydi

is of fornmula (a-d =) or (- _ghe biy R’adi cal_-A-Z - is of .
formula (b-1), (b-3) (b-4) rein R4 is gen; AIkIleNBO CH -; the
bival ent radical -A—1s of formu a c 1) or (c-2); and RS is a radical of
formula (d-1) wherein Xis oxygen i's hydr , and Qis_(e-1), (e-2),
(e-5) or (e-7). Oh m)re pref & conpoun(‘jiili’r%é t hose cojmpounds of
formula (1) wherei RHi val en /S iRal -a BZad- is formula (a-1),
(a-2) or (a-4); the bi alent ragi ca 35 -Zl 1&2- is of forpulal (b-1), (b-2)
or (b-4) wherein s hydrogen, is - the bi val qul cal -A- is

of formula (c-2) wheyein R-is hydroxynet hyl ; gand RS is a r@dl cal of
formula (d-1) thrNe&E (RS oxygen R~ 7|s g ggen 7 and Q S|l (e4 J;) (e-2),
(e-5) or (e-7) 1\ORI 1@’ —g P NI?IIG? gt i IN” Rther nore
prefei Ted conpounds ar those crrpo nds of flormula (1) ifa the bival ent
radical -a'=a2-a3=a'=£ is of forn (a- a-2) or (4 , e bi val ent
radi cal -ZlZ- is of fornmula (b-% b- 2) (b-4) whe R4 is hydrogen;
ALkl i1s.-CH2-; the bivalent radical -A is of fornmula -CH2- CHOH CH2-; and
RS is asradl cal of fornmula (d-1) wherein X is oxygen, R~ is hydrogen, and Q
is (e-1), {TbeRym fwr&chemiqady 1omavtssiorps”efsasedbercimbpioun definesellthose
conpounds i 2 a- is of
35 e ESBH'{?I Va{)x)mé’\@ﬁirc I éé}ﬁp&fntﬂébﬁﬂ}é—mgfﬁadq; %P@As?% Ig'ﬂn*reisg

forrrula(a- ent radical -Zt-Z2- wherein
YL is O anetfﬁzwnsg mepHPRRSER: indisated; the chgmpicalgesigaption thcql@auelieden%q@é e

bi val ent r adikeal oﬁu ﬁos@ﬁalé Qél@y&ﬁzn{lﬁal%’)lsm&ﬁ@f&mﬁ] dafd ﬁaﬁb&uteﬁ‘b@ﬂﬁlﬁm% alpnd

radical . RS .is of for n.t he, bi val ent is.of fornmula
o Sl S dlsbisfeonsir B chsbioghsr b e el HE B e B T s of
formula (I )stevdogemc pertte niz@ lirve aheRt or S-donfaguradds afbsaiBeads on Bwot[emf orctivl a

1 th j b- 3)- in Y1 is O and
R 15 hydr SO RhofRE lcarsThafoye'ohnd] me 86T BulsqbkigiBER 1 YT 2 5
is of for nﬂoalp(oemis)enm@rpé%mgédmlt? onds Cpp have, andh ar Zasmr@%ﬂhemsitiysﬂt@ﬁldf ornul a
(d-1) wher bibit BendistérbiHentafhyi8bmaid fori of BoBehdholRadlt BFmilg (Phce 20

Pr ef |
1r[ele{ é) 3 ﬁ}'lﬁgﬁ?&téncﬁﬁdpaﬁﬁﬂ@f%eém g thedrpresehhiSBYSICP- 4- pi peri di nyl ] - 2i
m dazol i d| none; 1-]

1-[(2, 3-di fI‘IlSli)ﬁ:ﬂrinaééﬂlc@ligIﬁ@de%ta%iéﬁdﬂ&’ﬁdidiﬁ&)r?*salﬂs)amiéfmbhedﬂrh&bﬂﬂ@lﬁdv@laE*é’| ] tetrahy
dro2(11~-pyrizni di none;

1, 4] di oxi nSIBMOGPEPFSGH- té@fﬁ%tﬁ%%ﬁy Pﬁ%%ﬁq&ﬁ%ﬁm ARSI BIGP- pyri i
di nedi one; tl&r@mpounds of formula (I) are able to form. The pharmaceutically acceptable acid

1-[ 3- 2, i 1]-2,
a1 m ol | AL SAE chn AR 6 huin oy bl B AT AT CLPD L

st er eochenmBBRILODFALE Seide rARpwma{n agidls @mnwsoqua @xmplm meegaaist acidsisuplnps i cul ar,

the 30 (S) h?@h%hﬁﬁ! ®ACES. H}dr&&ﬂoﬁ@@x\’ﬁycﬁ@dﬂ)nﬁ@éﬁ?@Lbﬂﬁ%nérrﬁtrﬂ:r ﬁﬁ&bﬁ&‘i’c arid'e
conpounds @

t.he esent” inve t| o can enera |y al kyl ati ng

an | nt er e dicH® asidsy BF FRGRRIC @F Mmekn&ﬁlat oa?rp%ﬁwﬁ'rogymerly
}Nlher ein V\”;&narp}@p\pé Qpcrahatzee b&ﬁﬂbdigw@],hﬂalpmsmﬂ@cm&:, @ feonsutmeaiﬁmilz ecldjt))al 0, e.g.

Uor 04z C an al so be a
sul fonzﬁ ox;r/r? aéé;f%l}fﬂmgn”? m’al?c ? ; %%sffh' n?ﬁ nESUl Y Elczg 2“:‘%\(}4 onytl oxy,
trifluor onb@ﬁmneﬂslﬁbﬁmnmtowyneanﬁomhecyclalnec,rsehcyhcvp amgnodatigylip, papsic afide
reaction cap e Lgisfornmed in a reaction-inert solvent such as, for exanple,
acetonitrile or tetrahydrofuran, and optionally in the presence of a
sui tabl e base such as, V1% (11/ 983(1l -10 5




for exanpl e, sodium carbonate, potassium carbonate, cal ciunoxide or
triethylamne. Stin~ing may enhance the rate of the reaction. The reaction
may convenM&hel/8p3se earned out at a tenperature rangi ng bet pepRPEARMY
tenperature and the reflux tenperature of the reaction mxture and, if
desired, the reaction nmay be carried out in an autoclave at an increased
pressure. PCT/ E P111 /A >>7-49 Rl ~at ZF 'R as\ ~ ~ Allc~-W+ HARS ---~
R-a4 Z,. (m(an 10 15 20 25 Conpounds of forrrul a (1) can also be prepared

by reductiv I |l 4 tEp e Ak
represents ;d‘%ll ?’lgg E{dn%g E%sz kan"égﬁégjlg,31 é?\[/{\n ng anﬁpp%mvmee?e ﬁl(l:ttgi ve
al kyl ati on ﬁh%&é@jbﬁsé@mlth an internedi ate of forrrula (111). R "\ at zl ~a
~RZ; ~~Alk~=CHOR3 a4 Z /~ (1V) + HA-R5 (gin (1) Said reductive

al kyl ation C(%E?aor Oaég%hfxﬂéﬂﬁgl dalts Bf 5&9@@9@ of 8MhilaS®) A488REd l%%xfﬂ o%ﬁnesf @gmh

exarrpl e, t hane, et hanol uene or a mxture thereof In the
presence50f the pARRUNAg oh frurmul %Gbﬁre&&’le tPé?méR)éFFﬁFféD“ Betwesnoh iy ritrogen ¢f a
sodi um bor ohsgpodfd oSfREHNUIA @Y aHhoppropHatetfatimikpageitosich RO rfehydinmsle. |t

may al so be conveni.ent .to e reduc ent in.c ation

Wih a suitdBopioag i}@fﬁ@%f%ﬂa%galf ﬁah@warg IR R g o

rh3d| um on- denpgivdite. @fhthet eraamtsmhegamdaéaV1ﬂg1groa1manmyds@genseldssuchad aH@l
ucing a nt t t

i on o yRimatbndlheRridies HRH SR QAR AN BiibRG GBS

to prevéflt tdvetesndesinmunidmsalhbas hpohibpdneltargad rofrogear Pharmatenticellynal gr oups

in the reaCta@@ép?alﬂé‘Qo&lﬁfh&%%élh@@c}ﬁ&%d ﬁﬁn%r iddo ﬂﬁ%o?éa%&a@%nﬂ%&%a%iéus to

add an appropriate catal yst-poison eaction mxture, e.g., thiophene
or qui nol i néo¥BtepAR P! Chfbcee?ﬁ%‘d?&@a‘il%‘é“‘%%‘toé e5$haNBR ISUAAYBIS. t he t enper at ur e
may be elevated in a range between roomtenperature and the refl ux

t enper at ure pfe ttemaa&aéﬁ bélf‘aﬂs’éb%é%n?d&gv@ﬂ&é &nﬁ Hidks iH&esoWa%%Wﬁ&l mfe t he

hydroge U1/ CTl EPUL/ 5 10 15
20 Alte atﬁ‘x?é‘?&}lmng%ﬁ’ﬁ% Ig(g)fanmeﬂt l?f‘é?f’fa‘l’rg& ]Béogc? LE’H SB afesact i ng

an acid chl arreﬁﬁletmelarhydkz&es(‘chothEendhthéllﬂkb. represents Cl_Sal kanedi yl or
a direct bond, with an internmediate of fornula (111) under suitable

E Sait IH?R- %g LA 00 Rms & th%lcor%pguﬁds(olf t&¥nla (~I),~wh€‘<|:hk1|n_a§: B%re%ar?:d ida2 S@ R

known manners, are meant to comprise those compounds of formula (I) wherein a
20  nitrogen atom is oxidized to the N-oxide.

The absolute stereochemical configuration of some compounds of formula (I) and of
intermediates used in their preparation,was not experimentally determined. In those
cases the stereochemically isomeric form which was first isolated 1s designated as “A”
25 and the second as “B”, without further reference to the actual stereochemical
configuration. However, said “A” and “B” isomeric forms can be unambiguously
characterized by for instance their optical rotation in case “A” and “B” have an
enantiomeric relationship. A person skilled in the art is able to determine the absolute

configuration of such compounds using art-known methods, e.g. X-ray diffraction.
30

A first group of compounds are those compounds of formula (I) wherein the bivalent
radical -Z1-Z2- is of formula (b-1), (b-2), (b-3), (b-4), (b-5), (b-6), (b-7), (b-8), (b-9),
(b-10), or (b-11).

35  Imteresting compounds are those compounds of formula (I) wherein one or more of the
following restrictions apply :
a) the bivalent radical -Z1-Z2- is of formula (b-1), or (b-2); or



Said reaction can be perforned under hydrogenation conditions wth hydrogen
gas in the presence of a suitable catalyst such as, for exanple,

pal | adi um“dgmé?’t‘é‘?(coal r hodi um on- car bon or pl ati num on- chactaahiodm a

sui tabl e sol vent such as, for exanple, ethyl acetate, and in the presence
of magnesi unoxi de. In order to prevent the undesired further hydrogenation
of certain functional groups in the reactants and the reaction products, it
may al so be advant ageous to add an appropi zate catal yst-poison to the

{)featcﬁtieopegct pyt erqglvﬂeergtraédtbélaﬁh—%zelscgf f&'rﬂdwpe@)zt(@% REM% orr'a(ﬂ ézrmgitaﬁtggina}?reogﬂ e
[ vV i

t enper at ur e aﬁt?ttlt‘?gertté? 25 %e’rsa‘tflﬁ?@“%? (& %)eorr(gé@t?ron m xture and

](c)ptl olnal I(y d)h&teﬂﬁ?ﬁ&urr@dlezil -zha2hydrogeilgas3yay be rai sed. Conmpounds of
ornmula (I efi.n

ds .of I t he bival ent
adi car a0 G Snd R R R G appt (e Gl I B aPRyR Bt ng
i nternefi at es aﬂf-azf-ﬁt:aﬁ ud of fioxtaplava-tiy i nt er rredl at es of for mula (VI1) in a
reaction-ing he%%ztf&ﬂtrﬁdx JA 3§oﬁﬁ)h§tﬁiggt lt) gp&r\@ptl onally in the presence of
Su

an |norgan ase as sodi um car ~at ZI a R ~ ~ ~

AL L -NH ) aBlaR ambR Rareaph Relependontly selecred fremthygiogan i salkyl -hyerdey- | ~CH-
CH -CHz RS a3ppfyigZ R6 OH R (1-a) 25 The conpounds of fornula (1) may
further be ggregared by converting conpounds of forrmula (lI) into each other
accordi ng t&@ Brds Ry5O#engr oup transformation reactions. For instance,
conpounds af) Akingd;aalkhhedikiedionalBPsubstiiayiktieydivty, s@pariculaoauatied to

t he WO 111 £983110 -12 PCT/E PIl" 1 /007-49 correspondi ng conpounds of
fornlula (1) tein R6 is hydrogen by art-known debenzyl ati on procedures.
Sai d debenzy| aik%in anp,talldaaeq)plrdmnond@/ fubktitowidrvgitianydréoo wnpatiodedakéds such as
catal ytic hydr at|.0p SCEI@@H?@ Aroph/af e catalysts, e.g. platinumon
charcoal, pal I? on char coa 7 appropriate solvents such as nethanol,
ethanol , 5i2- BPéplawssegendif@hpyylmetiybr | t et rahydrof uran, and the i ke.

Furt hedfore, conpounds of formula (1) wherein R6 is hydrogen may be
alkylated gl ka0 ABERLH (SR B oﬁn@somgmm%y&k el ati on

with a suitable al et one. n may al so be
converted t%v%?@l%?%legg'gzdisr?é fwiid%' Cib- gﬁm% g thabiv AlgntiRdickinown

procedur es -filarn’ gbnlas b rgnald fdimal ent nitrogen into its N oxide form Said
N- oxi dati on reaction may generally be carried out by reacting the starting

mat er i ornmul.a_ ( with an appropriate or anlc Qr jnorgani c peroxide.
Appr op% eo%fo?a@%\l% C@&WP%@GMF?@@%%P B @) whvav@g%hwa@f’bxi de,
al kal i et ahdioal -E&7ZRhisadfadnhule - QBT - Opendiicteealert ralicss odliim’pet-oxbde,
pota55|untq&%&ﬁ?g 1 S appropriate organi c peroxi des nmay conprise peroxy
aci ds such exanpl e, benzenecar bo-peroxoic acid or halo substituted
benzenecar boper oxoi ¢ acid, e.g. 3-chl orobenzene-cai ~boperoxoi c acid,

per oxoal kardbtterrad i:@tspotmdg a1q3uhom<@mqgmhd:s @fcfodnulaI(IQyotHeyain B8P ds oxiditas of €. g.
te~~-butyl Pl r r anple, water, | ower
aIkanoFS fBMSﬂQ@ aggp d§?%5§ﬁ%ﬁg§ L¥§ g@bgﬁéig(e%% t ol uene, ketones,
e.g. 20 2- butanone halogenated hydrocarbons e.qg, dlchloronethane and

m xt ures ofMeligdhefertd epmpourtis eresthaset dompornadseare Hiose avrdpswowe obfortuéa (1)

i ntei ~r nEd'\ﬁ{e?éin%%15@9%a9195‘1‘3—9%d-§3=%m—q5@F ﬁxﬁﬁam*gﬁ' AL or A DL ol e T

be pr epar ed g to conventi onal reaction I oc res ener a
H%‘?afiﬁt"z

known in t £or ise dnppnda (s bhkb-2hereloriBavheren Réfls hytrpgama ALK'GS can” be
prepar 80 asCHpsahé bieglchnrabxanpl- e§onoﬁnamctcA) or Q:f-Z)V\QKBQB ?s%&atcaﬁsmpounds of

Forml o (1)l RRTF B 8 BLGETe) Al LTS 5 0 3 Ao

e.g. 30 the carbon atom bearing the R4 substituent, and the car bon atom
| i nked to tOtherrAbielpidfeREd bompbynds Tethcerpatpodsdsost fhemula KB whepeimehepr epar ed

he h b ,zed f f
acem ¢ m o O e e LA E R ERTA TN, 18 TN LBE Ty i oot her
fol | owdhg aZl-Zenisvah foremdt (h-1 bib-B) oc@ebindereiRé is hydrnian; ddkiio u@Hs-: dfie f or mul a
(1) may be poonetidch LAL & dit6ma0s g@%mg@élgwtta GBLPAORIL ndRbig { 0T TS bY

reacti on w ui tabl e chiral di as ereonerf ¢ sa orms axe
subsequent IrﬁgagﬁZf%{‘fl@éP df”&'“’%‘%ﬁ‘ﬁﬁfé oxygers B dg hydreeds and Qds (ohare-2),

crystal |l i zg¢-5por @dn). t he enanti oners are WO 11 |/')83116 -13

PCT/ EPOL/ 067~9 | i berated therefromby alkali. An alternative manner of
separating the enantionmeric fornms of the conpounds of formula (l) involves
| i qui d chromat ography using a chiral stationary phase. Said pure
stereochenucal |y isomeric fornms nay al so be derived fromthe correspondi ng
pure stereochem cally isoneric forns of the appropriate starting 5

mat eri al s, pr ovi ded that the reactl on occurs ster eospem f| cal I y. Pr ef er abI 'y

o,y o - o -



el ectronic barostat in conscious dogs"-test. 15 Furthernore, the conpounds
of the present invention have additional beneficial pharmacol ogical

properti esvonipdsas they have little or no vasoconstrictor @ciripPoine7as can
be denonstrated in phai-~nacol ogical exanple C 2 "Vasoconstrictive activity
on basilar artery". Vasconstrictor activity can cause undesirable
side-effects such as coronary effects wkd-ch can induce chest pain. In

addi tion, the conpounds of the present 20 invention have other favourable
pharnacokinetic properties in that they have a fast onset and shoe duration

of action, J| sence of _an or 3A4 lis Duri ng
P he consum ARG g PRt g o prde afd thest cataaunds Phier R v By ae
stomach, 25hivatmxetcaAnsd =pt-aldatids obformete@Evioi (- 2)fo:r¢a>t4) );ahe biRatenersdicahavi ng a

d|sturbedo re d ,{ t d Y fo

i ngestion hgl ?b@n‘r’ﬁ %‘aﬂ?‘t ?Poé\éﬁyﬁ@r@%%r??‘vlg olr}g%#ﬁ’i%ﬁ(l gt&ﬁ%l g’r? and

di spl ay5 dyshnwptntoactzgatpﬁomf ffmemlef-GHe-CH@Hi-(s‘HbelanéRéds 8 haaicad offioomudis whi ch
axe able t t Qr n are useful
to reli evqual .R‘g;%téé‘;?u? ?gél R ‘r%so sa dé‘@%&%’t@? g@%ggwg@ﬁ%ﬂl n view of
the capability of the corrpounds of the present invention to relax the

fundus, thevisyi&st: &éﬁtﬂﬁ&ﬂﬂ§aﬁ§tﬁo$¢% uh&s & ®ahuli(PHOoyIes 1 bialdi ti ons
related to a dltﬂst,urged o 2 l

red. o ai.red acc n, of_ the f
such as, e.lgdl %fy%p'épsl“é 18 ? em‘t‘fgt’rﬂtﬁ gﬁd%ggr@ﬂfa‘m@é‘a%&gbepsla
is desdoi bewlh@ana{ Ine0 rid B4 ttll@@fdgeﬂ thsy)mat@madt@mmml isagkled tbfyblaalréﬁt ayed

astric emt rel axat | e_fun | estion.
8\ar nbl oodrercpfaéﬁfﬂg fs Oﬁ?g%%g? ﬁgwﬂﬁ‘i‘?ﬁh@ 15 t}t‘feﬁ lgali(P anga"licfga Iﬁe?e ent s)
suf fering f(delhwhekein (heﬂﬂmﬂsﬁi(ramcall@lslliflbeﬂm/(c}l)?a@(ed@spept| c syrrptoms as a
result of delayed gastric enptying usually have a nornal fundi c relaxation
and can be ol £YG, gtfenttt%btl SRHRRERS oA BY rolant S REERINE.
proki netic agen 8 clrsapri atients can ah spep iC

synpt ors whlh@mtw@wn@—a -di=e(is 96 et Gar ; ﬁwﬂtl‘quﬁg ra Pﬁélz st i c
synpt ons mlzﬁ@lﬁtetlss) fvahefam’i ltto%aq@nt hdrb8sh; Bl Al ralitREABERS LTy t y

| t
Fondl ¢ 7% SRaBiilm margh e ohRreia- B Sstan AL st o A e oF

conpl i ance fotmilagd 9l wmefdin th’éttﬁvataoﬁrmwzar@fs dffotnda &-6pmaB-7)can be expressed
as the ratio of the voI urre of the stomach over the pressure exerted by the

“st onac h% th? nce of the stomach relates to the gastric tone,
whi ch i elegrRleeqp St‘""F‘?e toni c contraction of nuscle fibers of the
pr oxi mal stb[ra{n(n3 d hychoplr dilioxano[ pArh]padidiniBeyldmetisid H-pipyridixgl]t2-ng a
regul at ed tl?rﬂﬂ&oﬁ?fﬂ%@ct' on (gastric tone), acconplishes the reservoir
function of Patients suffering fromearly satiety cannot

finish a nof ﬁh[(zr%‘alhy(é“pEbé]dt%@f)[?éelﬂP1f5d1§érﬂﬁ@?@éﬂ]He?@?’édlﬂﬁléwfalﬂ@f‘abI eto
finish sai dhmgnptimBabne; Nor mal Iy when a subject starts eati ng, t he stomach

Wil | sowa ive relaxation will rel to accept the
food tha h) g[f ﬂ@gétdéwdrq{ﬂr‘g iguweld %rﬁl?yadgkétysﬁﬁ@%tw%w iydien t he
conpl i ance Dﬂ(lvhy{}spmmnddsod@aﬂmered whi ch results i n an i npaired

formita (1) HE s Ao bath A8 o biRbe i IPRE 5 et hoa

of treati nginudazelibinedived, aphmh@utlcaib‘l afdt:p‘tgblhtamdmsldltl(ogénlérfal ly called
herein pati a&te@heﬁﬂt{]@ntaﬂerta U RR the BARRREES. O phifiPalaf ekt

acconodat i on o undus I ngestion. Copnsequently a net hod of
treat nelt i S 2gniwmaRal thgabeyg ﬁf’é(/??fgp%la‘fj?é?ﬁ@e@m‘:@erl ng from conditions,
such as, for exanpl e, dyspepsia, early satiety, bloating and anorexia.

Hence, the Tseck @n@@&p@;uriséesett Mém&ylcan géaeraﬁy@eﬁfaﬁhrsa Bﬁalk@taﬁh@t&hded and
Jn partlcular t he use o of forrrul &'9” manuf acture of a
medi ci ne f oftesgregipleAl; fﬂﬁn‘gémlg‘rﬁ“ infergediples éﬁﬂﬁtlg H’é‘&reul‘t ded or

i npai red acgpiostatd eaviag gtdip sutina) $ort exafnpied hialoge.gt flworo, dddio, broaph yodact i

and th t t h t di
el axation Ty Sai SRUTRE vy BIY bR ALE a0, PRSP anfhal FRRURIGY. Yo o
Sel ective Slwretmulrﬁm}ﬂmwmmomnﬂiamsulfmsylosmd 9% like raativgsledsing Igmp@tl ne,
par oxeti ne, Ttt RIS L Se @aﬂeaé%nslﬂé& rsalvbﬁt%ucﬁ s, %x%@f@o

ve anount of the

phar maceuti cal conpositi is invention, an effecti

particul ar ¥SHEFOHHIOT fPfﬁafB’a’s%fu@i“ and QpugaallY inghe SEASEnce i & sulkable Rasesueh g%
ingredient is WO (11/'18311C -15 PCT/EPO1/1117~9 conbined in intinmate
adm xture with a pharmaceutically acceptable carrier, which carrier may
take a wide variety of forns depending on the form of preparation desired
for adm nistration. These pharnaceutical conpositions are desirably in
uni tary dosage form sw tabI e, pr ef er ably, for adm ni st rat| on or aI I Y,

oy o I o - = - o o



20 additives of any nature in mnor proportions, which additives do not
cause a significant deleterious effect to the skin. Said additives may
facilitatWOoMe83dm nistration to the skin and/or may be heb@i/Bboifoarso
preparing the desired conpositions. These conpositions nmay be adm ni stered
in various ways, e.g., as a transdermal patch, as a spot-on, as an
ointnent. Acid addition salts of (I) dud0to their increased water
solubility over the 25 correspondi ng base form are obviously nore suitable
in the prepa 0 ageous
to fornul ate é%Pﬁg §§%ﬁ§ﬂﬁﬁgﬁé a%ﬁ%%g Pgéﬁ &&ngﬁgﬁ?F§%§¥wﬁﬂ%ﬁ@% e unit
formfor e@ﬁe‘mﬁ may pilranse ﬁ@tra@rpfalmreacmornor?hetryacémndwmvemﬁbfd@ qmilftd fornl
as used inghg SRR @lalfahﬁ@&dr@mm\veéﬁoaﬁl t@ﬁl’p@ﬂaﬂlré ah&ite PRk Yof 30

di screte units sul as um tary dosages, % unjit. containin

pr edet er mi HREFeARHAT XIS ANGAE Fi‘?zséfefjn‘@F e may besred P B %?%mfg%Vf’t%e
deS|red5thgﬁam§ng@ ekdget i1 n association with the required pharnaceuti cal
carrier: Exanples OF such dosage unit fornms are tablets (including scored
or coated tablets), capsules, pills, powder packets, wafers, injectable
sol utions or suspen5|§Q§ gaspoonful s, tabl espoonfuls and the |ike, and 35
segregated nul ti pl £h rl of A“\(/1 q,vll /38?AljRG 16 PCT/EPO 4. /|1 >G>7~9 For
oral administratio ﬁ%e ceutical conpositions may takeé the form of
solid dose forns, forReﬂanp e tablets (both swall owabl e-only and chewabl e
forms), capsules or gelcdpis, prepared by cdibentional neans with

phar maceutical |l y acceptabl e exci pients such as binding agents (e.g.

pregel atini A propyl

et iyl cel | G- 6 SLALATD dnRRoRE RN AeLbANG PIUANAY By OB )

cal ci uh® phdortprmagdiyte of tmmud:aaﬂvg whegein rﬁbhé@r@ﬁw@tf’e@m&t kondyqy|Ge-satkapedivh a) ;

di si nt egr agbfodHgnt- Wﬁdﬂtﬁfe%ﬂ(}%ﬂoﬁ bdéﬂh&%%l&hargllnié@ﬁladhﬂfe% forgdulyet ting
agents (e. % sodlun1lauryl sul phat’e). The tablets nay be coated by nethods
wel | knownHR-the art. 10 Li quid preparations for oral adm nistration may
take the formof, for exanple, solutions, syrups or suspensions, or they
may be presented as aﬁg:y product for constitution with water or other
sui t abl e vehicl e bef or, uch liquid preparatlons may be prepared by
conventional neans, R%m¢|o al “hCpbat THawew'i catty—=atceptdbl e 15

addi tives such as sus ingr-agents (e.g. sorbitol syrup, nethylcellul ose,
hydr oxypr opyl nethyl cel |l se or hydrogenagﬁg edible fats); enulsifying
agents %e g. lecithin or "‘acaci a); non-aqueous vehicles (e.g. al nond oi
oily esters or ethyl alcohol); and preservatives (e.g, nethyl or propyl

p- hydr oxybe?razcb@de@tn@rallssdatmnccaadqecp)nfomednmaarrmwme@lsqﬂyﬂé@é@waﬁne

sweet ener s ea e, aﬁhpﬁ@@@m@ léth%ol' Rftstne 9P 8 mat&@%r@maeﬂ% prChcAst
sacchari n, um or cal cium sacch arl n, aspartane &%Sg%ﬁgeqqoot assi um

sodi um cyc Iadﬁ‘é‘f"éng 9Nt aied as fop PRAR s chiRprelpiside i 8¢ 59 epsodium
st evi osi de 9hndPeedIIAEE of Am&etoﬁy b@fbhydﬂdar Dtﬂaylalscﬁbe danivesiontg abdigfdpsgear ose)

preferghly saccharin, sodium.or calc and o nal.ly a bul k
eet endr R ancaCsenedPin S traE it R Rkug: s B RY e bse.

i somal t, glpatediem-dnsdraogmhahediug- qzmofgbmsyrrpzlpt;mmmqntczhlamoelarlame horclrdg@ney

I ntense SV@?E%&ears?ecﬁfcg}gca%@ Fﬂ'rﬁ%ﬁﬂ, Qéb%ﬁ tb Rdd RYeIRRERBLESIHOMR: For

exarrpl e, Int case I um acc arin e concentrati on may rang}}ﬁsf rom
0.04% t o 0.rqa08kppypigiure sush as1for examale plummipppertbujoxide. Jg proeg togareyet
Chocol at e funavgrsd fuvhdtthySRREndt AT ekstaifr FiictidK all graypsuﬁ te@adtigs hickthe

phar mageuti cal l tabl e strong, fl avours sent in
Phe 1 AS CORBObEBRE: A B S ar s Ihafhen rreii et Poibnis )

Conbi nat i onke sfactéai thixgteong., thiaptene 9r quiackebrsulpageDo shiyanus the ratPiof ther abI y a
flavour is t

col our undéfggct e’ t@%#@ﬁ%ﬁ%ﬁ@%@ ot c?ﬁ')é '?‘g?%.gﬁﬁg ¥O%§l§tfﬁ{é) &a%%ga% S of

t he invent ugﬂum@pmrasurebéthmnctmnammragndjemnabyémrawm th@ﬂﬂﬁog@ng
acting fornggﬁhw%gqmggy be admi nistered by inplantation (for exanple 10
subcut g eoUsly oOr intranuscularly) or by intramuscul ar injection. Thus, for
exanpl e, the conpounds may be formulated with suitable polyneric or

hydr ophobi ¢ nmaterials (for exanple as an enulsion in an acceptable oil) or

i on exchange resins, or as sparingly soluble derivatives, for exanple as a
sparingly soluble salt. 15 The compounds of the invention nay be formulated
for parenteral adm nistration by injection, conveniently intravenous,

i ntranmuscul ar or subcutaneous injection, for exanple by bolus injection or
continuous intravenous infusion. Fornulations for injection nay be
presented in unit dosage forme.g. in anmpoules or in nultidose containers,
with an added preservatlve The conp05|t|ons may take such forns as 20




W II1/"~83f1(r -18 PCT/EPI1 1/11(~7~9 Experinmental part In the procedures
descri bed hereinafter the foll ow ng abbreviati ons were used : "ACN' stands
f or acet owig diivgsneand "DCM' st ands fox di chl oronet hane. 5 RET/ERH#OEHem cal s
the chem cal formula was used) e.g. CH2Cl12 for dichl oronmet hane~ CH30H for
met hanol, NH3 for ammonia, HC for hydrochloric acid, and NaOH for sodium
hydr oxi de. In those cases the stereochenﬁil(tal ly isomeric formwhi ch was
first isolated is designated 10 as "A", the second as "B", the third one as

C d the f th f th t ual
sterggcheme@ét?ur%WF ng?rﬁt’?‘bn%s OA%%UE Q)r%atlil{% eflglf;’?tﬁwgi?e@%ﬁe%lg 2§ lIéf:arrpl e
A 1 15 Met ha:hbmdbbﬁﬁyrmmm%} Mdhere@mAMZIepIﬂsents & 1 BaiyagegliyHoy avgirsctapaddwith

.dropw se to, [?.H;Jda tn Anditi
di hydro-1, 4- gll?)% é!{]%eg?g pyrlgn?tgimérgﬁt PC 0 881 lr?tr)lis) and triethyl am ne

(0.016 rml) in DCM (26 ) and the mxture was stirred at 5C for | hour.
.The m xture was filtereq offzithe fioltrate was washed with water and
extracted. The organigaf a myEr S d{me f||tered of f and evapqQrated till
dryness. The 20 prodﬁctal %2s (Qlt f Hrhey purlflcl tiony’yielding
2.17g of

()-2, 3- d5hydro 1, 4di oxi no[(2/)3 b] pyri di ne- 3- mahhanol met hanesul f onate (ester)
(|nterned| ate 1). Exanple A2 a) A m xture of

S R Bk e A R

as a cat al yshe priébdnee ofipisaksblotathlysirsagtess, (dr eaqmpleapﬂtttd)umtohe:hambaﬂ yst was

filtered off. d b
L (ot uani S fiuFeirbb bR 5 ARRR, B slibfy, L ARERY 3 gt o Y
fracti on€ weathyl edtatecansdngheipresence of mmesm)@&fadaroacﬂeédo pigventdhgrgndesed g of
(S)-2,3-di hWthﬁ’érltyﬂtc%'ef?étid?tcﬂf%e?talmfu@loﬁéﬂrgrgﬁdﬁn%hé‘i%ﬁaﬁﬁtﬁ’gncg !hgtr&chSﬁ“ ate

2-a) ([a)D— i n nmet hanol )

(R) - 2, 3- di hyRipdcts, £.1apalsh by Qd‘enegewﬁpafi%n spnfet’%aéﬁstta'mtrﬂ%?%a.ﬂzﬁ e 2-h)
([a]D = +32.r¢dktiof rixAde Qﬁg mbéfnﬁfbt qnmﬁﬁhélé\tﬂphl)r TOknHangt ¥elt® oFthe

Icer medi 2t ¢ R ke e Rk ieL Ve ST B OA0 TR LR, B (40 1)

35 (10 nib) vmﬂu:a&hdqxér:dnmmﬂtls&ereadtm mixkiraiaed opisorsdly thegoteonreaot thekeydvagdn f or 2
hours and t nyx&,a with HZO NaCl. The organic |layer was dried, filtered
rand t he sol vent S evaporat ed. The residue (oil) was solidified in D PE
The precipitate was filtered off and dried, yielding 5 g of

(S) -2, 3-di hylhwropaunds df torhmdd @-a3-dsfiped awqmt‘-(&nd%@ﬂf@mula (Dwherdin theds g4lent~
PCT/ EPI1 1/ | IﬂaaaZaﬁ A- Jr%%l@érhémﬁﬁﬂ'é a%@tﬁoﬁ‘}’% (}an(Hegtﬁfa%ﬁtegctx?h)g ([1x]D = -

27.89; c = %‘) 5 a) Reaction
under a~9|tr18E‘j’érﬁe‘§t“ﬁ6§f)f%’rl’é‘la ngwgbq@tggnqiwgs P)m\}é%%t? iy ¢ E@CHOD-IDRAE (225
m). 2,3- Pyrsomeﬂeduat ad BethdfolM@id optidaaliditate pREEHcOBMS encdpthit B&eMushdge was
stlrred for 3 hes at roomtenperature. The reaction m xture was cool ed
in an ice-wat lrunb?aa(l oG 1, 1-di chl or o- 2- net hoxy- 2- oxo-et hyl (1.125 nol) was
added dropwi se. The resulting reaction mxture was stirred for 5 hours at
95C, then stirred 1 over |ght at roomtenperature. The cool ed crude
reaction mxtureyvaé a w th water INtered over Celite and extracted
with ethyl acetaRen; In se ré‘bed“o?’gdnlﬁy

er was dried, filtered and the

sol vent was evapor resi dlfe was purl tqu‘de)y Short open col um
chr omat ogr aphy ove t/\éi]ca gel (eluent : vije desired fractions were
coll ected and the sol t was evaporateg, Vi eI d| ng 4.13 g of ()-nethyl 1,3

a nitrogen atnosphere. A solution of n_I:EL KON B 045l Lgi N THC
(48 m) was added dropwi se to Li Al H4 (I 0 G m)l and cool ed
with an ice-water bath. The resulting IRéaCtIOI’l mxtu |rred for one
hour at room tenperature. The reaction nuxture was tre(gtd d carefully with a
10% NH4§I5 solution and 20 it was diluted with water and ethyl acetate. The
reactiorf”m xture was filtered over Ce.lite and the filtrate was extracted.
The separ at €bheorogapounds aglﬁmma@il)dna& Buithef bd prepadd by dort\t&airgatoquandm

evapor at ed. i

yi el di ng 2. 7%%“{&?6 SE’ h‘ggg{b%ﬁ}{‘%togﬁmé\@{ EJOBQE %{%{%%qle%thggﬁep fate
5). c) A solmﬁqamw‘: mmpmrtstsmécﬁmmvéa (mwhtelm&%lsmleyylm@alyt faanetterfgnnvermdnte the. 036
mol) in DCM 25 (80 ml) was stirred and cooled wth an ice-water bath.

Met hanesul fonyl chloride (0.027 nol) was added dropwi se and the resulting
reaction mxture was stirred for one hour while cooling on an ice-bath. The
crude reaction m xture was washed with water and brine, then extracted. The
separated organic |ayer was dri ed, f| I ter ed and the sol vent _Was_evapor at ed,

o,

15 di oxol o[ 4, 5- b] pyri di ne- 2- car boxyl ate E diate 4). b) Reaction under



-20 PCT/EPOL /0179 ethyl acetate. The organic |layer was dried, filtered and
evaporated till dryness. The residue was purified by open col um

chr omat ogv@INP8I06l uent : hexane/ ethyl acetate 3I2; CH2Cl2/B=pEmpagnpe

901 10; CHzC12/ MeOH 96/4). The product fractions were collected and the

sol vent was evaporated, yielding 0.18 g of 3-{nethoxynethoxy)-4-(2 5
propenyl oxy) pyridine (intermediate 7). #%- Bronine (0.00092 nol) was added
dropwi se to a solution of internmediate (7) (0.00092 nol) in DCM (2 m). The
reaction mcﬁﬁgg %n&ﬁx% c%trﬁﬂo[lﬁ&js @ﬁfoﬁﬂ@@@%@éﬁ Brl?hi’d%%&lﬁ#ﬂr(‘l{'ﬁﬁn The

m Xture was red a saturat uti1on few drops of a
10% Na2S04 dg mwla@ﬁn PT(PﬁeélJWﬁ saig debgazyletiary gatbederfprachiollaning artlaowias

dried over ,lG-chaesch 4d éamy&dh w%]ﬁymsﬁsgeﬁbpwﬂat&&amy% egypmueluﬂgmp 32
of ()-4-(2,3di brorm r opoxy rrethoxwe&/ i ne ﬁ rrgrwite 8). c
A m xture GhaicAplep ‘ﬁ’é‘é’“@hﬁ“’é@ inAPBrapHRYe solyentssush apm h)a 8ol (40
m) wassst ixpegari, diedil étﬁéfp%t@hyﬂref@amam Qi&thkeﬂﬁhrthaﬂﬁire Qﬂ@n’iﬁibiiﬁdsr(ﬁ’ was

concentr at d u d cuu The, concent cool ed on an |c bat h.
e o wifeth Ko g By e ey Ao By SR e oSty
extract ed \midqg e'bdllgdtwaa‘éal;kylanoﬂ' Imthcarayaablc aldehpde ovdetabei ed, filtered and

evaporated till dryness. The residue vvas purified by open col um
chrorratogr hy. (el uent ; I 0)). The
ur o Tract | Beopelfer SHbT T e bERIt A A o Sh BN A

4.27g &6 ()fomns(mllewulmg)mfko@wopmcyglutss fwlcpquri@mwtmaéﬂnhedﬁoa@lemgg its20 d) A
sol ution of bSEfd@”fS’i‘?x‘?' §£f%1\¢8ild§9 rpl%% %éhe?atlﬁﬁd% a é:%%]réyeﬁn%ﬁale”ed

and refluxed over ni was “ad e resulting
reaction msmwmmaépf W@du@r@ Wléh arumon%@ pTEgRIc. ormgw RERtidgas

evapor at ed. Agfi6pi 8 irﬂ#gmﬂ@ﬁerml@@&rﬁpﬁse M@b%m@@%ﬁlﬁgreﬂq%ﬂﬁld&l hifkalPCM  The
organi c |ayer was dé ﬁgiﬂle) d d the oI vent \éaﬁ)o vapor at ed., The

resi due wadRPArqTERER 2 e§’§ ER/P Hﬁl%ﬁ?ﬁ BSHYBHEIOM @S ane/ et hy!
acet at @5( 3/3@p1)op1ﬁtmeorgw1e pém&xﬁes mag compascpdrbect@ads anb as,Hor sampént was

evapor at ed, }
(-~)-3-(br obrf%?reg\ gérpg p%r(%%d:q%% Pl 10 o Std%ter?olfef s ec boPcrgchga id, nt&r medi at e
10). Exam |%claomb@lme@ﬁxb/xpmoxmraeldopergxcmlleamm s,qgqu@@waﬁ@cncadn ne (0.22

mol ) and 2-prAaReR&irbXidts e(goteg'?bﬁ?f Hyd'rdbe?dx@@é"@m(a%@%ome}ltsv@@ féttéxaﬁ‘lquje

over ni ght at r oom errper at ur ?g \F/rg‘ evapor at eﬂ F] xtu

2, 2- di met hy¥a(er, ovwsrabanels %151%@3“@(16) th C’é‘rt&n&ﬁe&qé PERS KEFORes; 9§ m)l)
i n ethaopol Z&i@ndﬁe) hM@gerﬁitddﬂfy@ﬁbcﬁﬁHoan% H%[or&heﬂﬂ@éﬂah@?@ﬁﬂh%@f@ucmhe

sol vent was_evaporated. The residues were conbi ned. This fraction 3S was
pui 7fi ed bysogrleg& |lation, yielding 27.2 g of

3-[(3-am no- 2, 2-di net hyl propyl ) am no] propanenitrile (intermediate 11).

WO 111/ 983(hk(svartPig hfaRirlaly 3kot@ of 2e inderredintes arecknofvni cotrepomedh aderd 11)

0. 16 nol . 500 M) wa
gtl rred a)ncf%ﬂgﬁ]ralégdggé}ga?)ﬁé%gy% glrrgeic?;lg&ofd"ﬁgml&nq& fotngfr}ggé_"zp ]S and d?. eds
yi el di B§ 2ergeeguiss ghes«a}iqum@%nsrhqraﬁeEnwxamni%omymtﬁmqﬁm@smfcfpm@ﬁ| trile
(intermedi ai1g) chd be@epa&&p&)des&}beﬁlﬂﬁnﬂﬁl%s %f4 ht] Rrﬂ'@dN@-@/f’,%%ﬁ (0.12 nol)
in CHBO—VN (400 M) was ydrogenate W th Raney Nickel (3.0 g) as a
catal yst. After upt ake of h ogen (2 equivalents), the catal yst was
filtered of$orapREnERef forpuiay n&gs@n@\péplaﬁlafeé@edweé|r%nymjv‘29m20rgneee
i3§ 3- anunom&go@%kgkm&wﬁnm@s@udﬁdmﬁepx’esdnt%(alkl)ormsrctdﬁﬁgumw sgtihagepedi at e

e a
4= i ng 1. (BRERDOHEIR Pt SR sl e cpebon s igkse ity

2- propenenl-téxrllillAlixfi)nrﬁiiﬂzﬁr nol) in ethanol (80 m) was stirred and refl uxed
for two days. 2-Propenenitrile (2 m) was added. The m xture was stirred
and refl ene trile ain. The )
mxture was e rERgRa oo s D SRR NN it falivt RS PR B0k The
resi due wasbepynihtsiset imvtbe faginl ofoacegait muntuzesgif @ssntidnierewhichicarh¢ separated
CH2C12/46 CH3QMH, Hh@}m&ﬁ%;—“fknowp% AERIIWAeESIAGS PRENRES BRI h&HtiedoBitdie

sol vent was e !ﬁ&ﬁrate e%é
3- [ [ 4- ( hy drdEgmetim () yoay. t(e;ﬂ?@wr pioythy corpspendias ARPEAMEEE Pt opaadMi tril e
(i nter nedi atgctibd)witl?® slijabl dhivel bdie. Qﬁldldi’&stb"réﬁiﬁhrﬁiﬁlt(fdltﬂﬂs z(ré)sxﬂﬁé@leﬂﬂy) in

met hanol sat ated a

o ckel (17 FeisBls o kdmblE ol 1V by o BERBN G Bl Coticirs Aot )
the catalyst was filtered off and the filtrate was evaporated, yielding 3.8
g of 4-[(3-am nopropy()am no]-1-(phenyl net hyl) -4pi peri di nenet hanol
(internmediate 15). 25 c¢) 1,1 -Carbonyl bi s-1Him dazole (0.0149 nol) was
added to a m xture of internediate (15) (0.d137 nol) in THF (40 m ). The
nlxture was stlrred at roon1tenperature overnlght The precipitate was

o o o 1 e~ N



2 hours at roomtenperature. An aqueous solution of bisulfite was added and
the 5 mxture was stirred for 10 m nutes. Na2C03 was added and this m xture
was extraovedivésnh DCM The separated organic |ayer was dripeg/eroihéRés €ed and
t he sol vent evaporated, yielding 5 g of

()-1-(oxiranyl met hyl)-2, 4-i m dazol i di nedi one (internediate 18). Exanple A 8
10 a) Reaction was carried out under niti3gen flow A m xture of

2- chl or o- 3- pyri di nol hydrochl oride (1 1) (I.760 nol) in DVF (1000 rﬂ) was
added dropwi,se .in .30 mn e of Na |

(1200 m) (fes Efﬁ]ﬁtetﬁf@% @%aﬁ UYE JAEES S ‘ﬁ‘ég‘t%ﬁsnw“%‘teé‘& for 30
m nut es. ( dokms oﬁétetwtnpomxdsrdrfem@tﬂa SBﬁh’mb't/e)s liquidDfFona@tiphy isinge chiteled

-dr opwi se o e 4 . our s
at 60 ¢ Trgbol RN 2Geid DI B0 cRReally Hhalhichims bl B0 theli96a oBEL
The ni xt ur ethagerrespondiog puresiterpoabemicatydsamerimiosms aflt:he appropeiptestrrting | t er ed
and the Solmeeha oeme@%ﬁtteqeada%wo%e@meeéatsémft@elyamerabg lthepéceeé due,

t hen decante h")é fraction was co |ne€ anal o ousl g

obt ai ned fr%tetepléﬂeelts Firgshupaid POl oG Smthesized BY sigerosiest ifamethods
hexane/ et hybf pegiraich. (ERSMIhodd hell desint @dodddy Emally cabsiomdrzalipphect ed and
t he sol vent was evaporated, yielding 635 g of

2- ehl or o- 3(%W‘P§H§ﬂ§&‘§toxy) pyridine (internediate 19). b) A nmixture of THF
(915 m), benzenenethanol (2.96 nol) and NaCOH (2.36 nol) was stixred at
room t ergper atta)wls@nﬁcgrggﬁef fdrmutae@)d (led@iohme foBss, ieph aiﬁdcduﬁcéﬂggncém#e salts

t emperat ure ow . , t er nedi.at e adde e
reaction 25“”%5?8?180 14° ‘t“i“ﬁ“beae‘%tl"’ﬁs ?%Vghﬁbf ftuﬂ rel lﬁmd)é)})s m‘?ﬁé‘tser was
added dr op\/\b\eiéer(ceabbt phgmeedogicd dxamplt €-Hethei "%lagtric tmmeasureaidb@@i with ethyl
acet ate. yier, r . |tered and the sol vent was

evapor at ed. 8?%@22@ %tht 1\%%)}9%%%% dogg t\/?:Sﬂt h anal ogousl y obtai ned fraction)
then purified by HPLC over silica gel (eluent hexanel et hyI acetate

(601 40)35 Tﬁetmpreedlerqoamqm%ofvtbe presoitlineandian Have additione] hansficiahs 30
evapor at ed, }Ydrﬁtagélﬂ cé’! ﬁlafrnes in that they have 11ttle of o vasoconstrlctor actmty as can
1-[(2- chlorg Xy (3~ xadi en propano

(i nt er medi aPed ‘ZO?“S“@)edA“ Rh%tT@F‘éIOSIPat fﬁ‘tagﬂh% r%t%asPéQI)St%@V?)Q‘ZPVWIW

fLaweiZoE s Eie@genvas(cenaﬁamnmthmyeat @tusermadéstﬁelerstde e tsuth ae@bramuiyr ef | uxed
or ours v

| vent, was, eva and t he residu rifired by
“short open &df %Wh'(‘?ﬁrcﬁ?rﬂ’td&@? ﬁlbeﬁg/ng f% qitiqu ttbeeeongg)upgqﬁtﬁ'a S
CHzd ~I 2 pr uwamehz(vt@ﬂteﬁ) fav@Qtab®) pharﬂiheolﬂimslcrmdpdrn@umthm Shfwetaee addstect ed
and the sol téﬁ { aBshoi Btofht&f%ct fo‘?n%ﬁs%h 8 B Rt B A ?&Qteﬁo' urm
chr omat ogr aphy over 5| 6 uent: hexanée/ 2 panone‘% 5/'5;
90/ 10) ) . The mgEbPHgg. fract| ons were WO 01/' 18306 PCTI EPIIT/1117~9 -23
coll ected and the sol vent was evaporat ed, yleldlng 2.3 g of 2,3-dihydro-3
[ (phenyl met g} iR dbakdmplidn édaoeﬁ@hhhé ﬂﬁh@s b]tﬁ)fﬁbﬂtﬂﬁ?[éﬁ | otgE FRdiaghe 21).
d A mx ureoflnterrredlate g‘? and Fed 3 2371% i n, DCM
(100 m 3 waselatesap BtPVéfteSraoéf‘rWt"Qtfp %Ef‘@?e P%‘f“t?t%a"h%? iSRS o3 2p 2R vas
addeg a_n]gl_ t heapﬁvmrettawt]enw&esrtmcﬂtrbeq;omboctﬁlgeatmstawbeen shb@nitedet i on m xture
was basifie ate

filtered th
or ganic | ay BrPdiesiiVF Bheds P (PR aflBeniaY EIGRAC MO ST 105,
resi due was bpligvel ithed cirppeurols twhigi armabk;hcmnan@igaewfymwmerdlsgmrb%amget
(el uent : CHa(o2lrmBbP RERNRES] {ogéf é\) atid sgﬁéﬁﬁfﬁo%lrs@ﬁitd ARy Bpforis. ect ed
and the ?ol vent was evapor at ed eli ding 0 , hydr 0 R
[ 1, 4] oxat hi i no[ 3, 2- b] pyri di ne- 3- rret hanol (internedi ate 22) e)
| vl et hanesull visyl of¢he eapablidity of the vempeinds i shemprassat BVenian ogelak thedundus. of
i nter medi at ghdBjec( ébnq%%dme)usenﬂmtttéa@amstcem &eoﬁam%p?em@d to d diste¥P¥d( 50

.m) at OC. The mxture was stin~ed q\e hours. \Water .was added. The

or gani ¢ | ay &AMREEd gF iIEEP‘mFilaF‘E‘EF%SH“OHRgI tfé‘“@‘bql W&lh?s el QRPEBYH £AEN SAUFSI di ng
.1 G g of 2patthpyued enckéxih.1, 4] oxat hi i no[ 3, 2-b] pyri di ne- 3- et hanol ,

rret hanessl fonate (ester) (internediate 23). Exanple A 9 a) A nuxture of NaH

goh§d§ SXSS'Z E&" P%Pdtaﬁéggﬁgﬂgﬁ‘égtsd%t}’i&?mﬁw( Eftirééfe F’;P‘tg)'ﬁs Ol Ut‘hﬂiy %ega%?gded
dr opwi se 20 gagtri® anpm odacimpaitedieldnation wé thestundusgd fmﬁmgﬂ@ohowamt- room

t enper at ur e. et hyl
est her (0. Oﬂd%dg% ?#lﬁﬁ?%%éﬂ%rﬁé @%g%gggg%@dt}?%‘gnmﬁﬁ%mg%% l‘?ﬁ'ﬂgnempeactl on
m xture was stiiTed for 24 hours at roomtenperature, then stirred and
refluxed for 4 hours, then stirred for 24 hours at roomtenperature. A 10%
aqueous NHAC solution was added and the m xture was extracted 25 with DCM

The separated organic layer was dried, filtered and the solvent evaporated.
The re5| due was pur|f| ed by short open coI um chromat ography over sili ca

o, S e



a) To a solution of 2-chloro-3-pyridinam ne (0.0465 nol) in THF (45nl) at
-78C under NZ flow, lithiumdiisopropylamne (0.0513 nol, 2 M was added
dropwi sewd@heogsoxture was allowed to warmto 0C and was stPCTHEPIINEHI 1 hour
and then cooled to 78C. Then iodonet hane (0.0582 nol) was added and the
reaction mxture was allowed 15 to warmto roomtenperature and was stii Ted
for 16 hours. A saturated NH4.Cl-sol uti olt-was added and the mi xture was
extracted with ethyl acetate. The separated organic |ayer was dried,

filtered . i i fiediby short
open' col umeyspfic i lthe WS SURBPAGNR solit T HE SRS HRYC 4 hpfpal DY BT0
801 20) . Thdupdisaelexationzadicenbe irlicyed of thettdyepaphig symatogis| Rysadmipiering a

evapor at ed, prykigbsl 8nbsih A, OF ApAdehPaiand\t By (& syFhpiams Rathout :
i3 g%n ] i i nter mediaat ey ZE‘Y )gmﬂB nol )Oui n THF

(1 ntermnedi 3{5’, 28% ) é??TO a sol ution ;}f JH (0.

(50 m) und&M& ‘?1?}5 dgagipcmptyigg, el fytRePUs FYBRP ﬁ‘%aé’rFF Liremds2 nol, 2
M wasds:c oWyyerdfiesticdimdaeachypeisedin vigy £sultitg & h dissidlished vanplidnee @hd and was
stirre or

1 h . Af | ) i - 73C, | ut j f .
e, ahelilin 5 PRI, AR R RO e anc
t he m xt ur eliwasskeld cowgpdiatce efahestomacbdbhe 'Eoppliancer @ thndomash"'stanibeed f ox 16

h . A =Sl ut | ] ted
Wt et hyt GO WA | AlmBRT (RGO v B ety SRt BP B 20 O
sol vent wasstemaghowat elihe quraplianse aliheiiamanlirielatesdo Hig soplaicttorsy athidhois tin

chromatjggr Rkt HUBE todid ESRra88bn 6EMUSAE fibed OF ARS8k sRERER! ThRYrSinal The
product fracti or%ﬁ? were cqllected and t&%ﬁga sol vent was evagq%r at ed,

yi el di ng 7.Pggt ¢ thg stompaeh Jyaxgrpes isepia 1§ SRRIRAUSR{#ASTTICFOPReny | et hoxy) -
2- propanol dccomplishes tit@se?Ogir fihctido ofi theUsqrmdl on of NaH 6010 (0.081 nol) in
DMVE (250 m), a solution of internediate (29) (0.023 nol) in DVE (250 m)
was added pw se.. The . reaction.mxture . was stirred gnd refl d for 16
hour 5. Af t rAtBBISIHETE Famaa sricty ol faRh posmil et tcediyifedc e at e, The
separ atléd onmgamned bétfayetheyas abié¢ dinifh bdié nednamekal.Noramlly eviten wasbjevtapor at ed.

The residue (R I iJJica
gol. (of uent Healtl bt Skt SR Sho BEAUGANEIDIGIGHEL U ABRIUAL il b

col | ect ed aasgentilee foodghqtis ingegad. CThizdmive relapptionis ntipopsible)whesl thent  was
evapor at ed, copHadid\&F the 8BnthcRfis hampered which results in an impaired relaxation of the

1-[ (2-chl oxp- 3- pyri di nyl ) met hyl am™no] - 3( phenyl nmet hoxy) - 2- pr opanol

(i nternmed d'8%%0). d) A mixture of internediate (30) (0.018 nol) and Fed 3
(O.OSGZQDI) in DCM (500m) was stirred at roomtenperature for 16 hours.

Then Fed 3 1nG4iéi 8f fHelukilit@sf e deghpaisstibenuls (I),UE SIS tisdt ithd @idsdner 6 hours

nore. Extra FeCl 3 (0.018 nol s, added agai n,and the m xture.was stin-~ed
For 16 hourBVeie ASEAIPT G Hnel BRe L e B rT APl AT St hurfens

NHACI - sol ut(gemeraliydcadiled heoti mpdieprse cufpedgg omakistiiibed drnegemder intpaiadd t e. The
separated o i y.&r, r . @ I i.on,
dried, fil t‘{ecrgg_’gbgar%{?ﬁt(ﬁéh_so 9,@%{0 f\?\’/g&s%\é\%%?a?%%%%g&?ggl udegm%ez“%ﬁg’ﬁti‘?i ed by
short d@pen REeVidashforgelinvingpatisgisapHyring Soms¢andiiongeuch a3, dergxample,

CHz Gl 2/ ( MeQdyshépitddrarBpdaikety, BRRtRE SsUELortdiact i ons were col l ected and the

sol vent was evaporated. The residue was purified again by short open col um
chr omat ogr alggépover silica gel (eluent : ethyl acetate/(MOH NH3) 98/ 2;
95/5). The 188 55 afca roRRoOuNd S fernyla £) @ 2 Ardiaiprels PEINISh 2y evapor at ed,
yi el di ng 2.gartgcuddr the @seddftycbngrolma®F borhmuldtIpsoritiohdmdadtbilelof4]rhediding €did

3-nethapol (internediate 31). e) To g sol ution, of. internedi ate.(3 0.0111
oty ¢ ARSI aotsinsah ity el bRpEOE imRrS] RGeOUG AL f ony)
chl ot ~de (Ofu6dE3orwdd ingagioaddadh drophyiasec ankhiherapawtid tovatmenttavy enwisagedit i rr ed
at 0C for 1 hour. Then water was added. The separated organic | ayer was

extracted w ied. filter ng t ol vent S vapor at ed,
Tl ding 2. D yRERSins S nffhorch AL S0, NI B ARB I RRnE bk ARor & €0

met hanol , rabeREM silistanged. . Ssleetive Jerptoaingdit-epiakedhibitese( ¥RE s such 25 A
sol uti of 9 per 1 j nmol) in
trichIg?oné?ﬁgﬁghggﬁ?ﬁggﬁﬁFﬁﬁéégﬁggHggmgﬁggﬁygg&%gggzsoIution of

2, 3-di hydro- 1, 4-di oxi no[ 2, 3- b] pyri di ne-3net hanol mnet hanesul fonate ester

(0. 0217 ol Yo pispateithepharametuiigaleccomppsitipny ofthds inventips, an effecsiye amopaiorh

t enper at ur ehep&tidildPtompéurdl irhas8Bt A0 AldiABH sdi2 fethd ahhe KEER3nYRIRnARIed and
the m xture was stirred for 30 mnutes. Then, it was filtered off and the
solid was washed with a rn.ixture of DCMin methanol (90/10). The filtrate
was evaporated 30 till dryness and the residue was purified by open col um
chromat ography over silica gel (eluent : CHzC12/ (MeOH NH3) 961 4, 9515 and
90l 10). The product fractions were collected and the sol vent was
evaporated; yielding 3.62 g of 2,3-dihydro |

S I Y .



|
5 Exanple A 12 a} Bromine (0.009 nol) was added dropwi se to a solution of
2, 3-di hydr o- 1, 4di oxi no[ 2, 3- b] pyri di ne- 3- net hanol (0.009 nol) in DCM (100
m ) and Nava@0B8vssed ur ated solution (50 m), stirred at roompcemper/ed7uw e. The
reaction mxture was stirred for 16 hours at roomtenperature. Mre brom ne
(0.009 nol) was added and the 10 reaction m xture was stirred for 3 nore
days at roomtenperature. A few drops of1Na2S03 were added and the m xture
was stirred fox 15 m nutes. The separated organlc | ayer was dried, filtered
and the sol vent. e d., The res urified short o en col um
chr omat ogr a“dﬁgb ?f\é'rrplé‘ﬁma ad&&f‘t“(ee}”ﬁfb té‘ia&}-'@ﬁﬁ? éTB B The
desired fr actriiensayvake acdbe emumzioﬁfmtnm tdepamiﬁnguﬂtha@rev%mepaam dqsuedi di ng
0.9 g of 7
(internedia q’aééz; Bzﬁloée%]@ %cne%}:gél%h{rb%dreor?soﬂlé@éﬂ}aw@ U%HQF}ICE%Q%
dr opwi se t ofcamrausteble epreferably, efﬁmumatsaa(lesprall& rgeraly aoby) parpfetal ingeckiphami ne
(0. 0072 5ol gyl &a@@}é Qégreghx)h?ﬂlg t?lE'cbfng)gmﬁanoig ord) hﬁsig%ef‘aﬁﬁ%grﬂfmelﬂsﬁal""as stuTed

for 30 mnutes at s extracted The aorganic
| ayer was S@Wt’%lcabﬂlﬁ@a may; heregppleyedneichiie, 9pexAmple, Jvnteta glvelailsat ed,

yi el ding |.8€olbl®hnd the hke m the case of oral liquid preparations such as suspensmns Syrups,

7- brom) 2, 3-di. hydro @Qﬁ% blﬂg r| dlg - 3nmet hE d lr}ge nesul f onat e
(est er ) ( i ﬂf IS& qélog 01‘ S pgrs'&u tarches, sugars, Kao 11‘1 ricants,

Chloro(l, 1- dmdertshdabmtdgydtbr@mgemtbyhd thel ldeedn ¢lﬁz @Oofhmivydevs pilbsg chpdulds eqpdvi se t o

a 25 Soi( Loy eg?J BARELIEIAL Bade 30 harhfhi e Bol b1 la LipshiBs JAFACR: 48 rR7P MO!)

1 on. m X Wa's St rre our s foom
t enper at ur eadvpntageous,aak dosage wnibioon, drwhich THe splid pharmageidicelgasiers pre nt o
wat er / et hyl BGehay @mgug'@d OF&%&}ttlgyﬁmﬁ@ﬁlﬁ@Hﬁé aérﬁ@n wfif m@iny Ebthpdeed and

t he sol vent was eva i due was purif rt open col um
chr omat ogr afiRy eo%fsr,gt lepstdn fage past, (aveh OHEXM?CB%I}WI Ora%mauiq 5 &dgol 100. The
deSI red fragdliipimsy, WetyebeGatllhesd. ddjcatatic dtutionk MBNExanite, v811¥Y @tReed ini el di ng

7 br ormISS [ PRich the GRomst FRPRASSS P9 e RIHOP sEIPGISE SUPHIRR OHY My saling ad
[ 1, 4] dioxi ng[uzpﬁe-dm]mmm Hjentab{e suspemsbatisahay 859 be fppdRechit which gasdepproptinegen

amospher e i Q%%%E Hepbfi SEIRCLE feldOndybe St el itodifoutBn 200, 2
stirred for S\%Bl i 19 PessLRneOUBGEmITINER ioN, W%ézﬁ@oqa@wmmpm%a neastrgided and

"the reacti OBnHHnéirgra%eﬁYaa?xdﬁir'arshﬁQolé weuﬂ@ dﬁbﬂubﬁﬁmaﬁy sahbindd §Gthaduses NH-C
sol uti og vvas?kfgdde

emx ure vvas géé) %é@to roomt!ﬁ)erature
Thi s H¥as1qf\any BHUBCF RSO RFOPPYT ifmé ‘H’B‘F EEHH VRSO T CRUSE ASIEIGHN et hy |
acetate, Th elelsep@nataﬁebtm therkih. Saiyierddma@s dfaly éatilithielthesdtinbsndtidhm® thokkiant

ted. . T f
o1 on gl PAraENEy RIS TelMpbrpaeosRapPOi il THRTEARRSERM sl ler o
col | ect ed ahdadmgistoteddmyanels veayapsbg-atsealiransdeintl pgich,. @4 sgobén, as an
3-[I[(1,i- dbﬂﬁxtn@ﬁﬁl ?\tcm’ Ac)d%dﬁam( bt ég due to tliten 1ncreased watel solublhty aver the

silyl] ] met hyl | ro- /- ne [ X1 no i ne
(i nter n%%/. aF%“%ﬁEB’P“ 1@; b%%moﬁe QHH’@PSIW‘%‘%@@W ﬁq%@,epmepea lgrB%leaq“iWSTHF
(0.00122 nokpmpestiesded to a solution of internediate (41 ) (0.00081 nol)

in THF anhy rous ) i rred 0 erature, . The reaction m xture
was sti rred‘ii %allﬁldu%“ an%?\’%f)g?t vé’ém'é E?r[h ggeme‘#ﬁoﬁ?du?hama%euéx%lr acted with
et hyl acet apenlpweossapatoaagdnmrfgamfm daag ef admginistiati@dyndfunifoemisy ofl dosagel t he

sol vent evapyy; I
2, 3-di hydr o-7- ?%‘”’e‘ﬂ‘ %‘[‘“T 3 ix o@.tﬁ%fpz&gﬁf“’j“’“ and claims hiereln pefers o physically o di at e
39) d) 3Gvet Hbﬁﬁ@%wltﬁﬂdﬂta@ﬁIaéﬂP%Y@QSQXG&’%CWI copdining gdvedeteraingdauantey of

i ntermedi at of ecBje ihBreBRABIalEMALRd &ﬂ&oaﬁdeqhwé@ﬂ@u rmerz(&uﬂeé.ﬂem dssbélafideM
stirred at 0C, tghe reagltphon m xture was_sti r{-?gO&?l}Cé m nutes at 0C. Water

was added. TAE BPgeaied phgrmacgical arien, Examg dios"’fgeluf’étrf@dma?{ﬁ the
sol vent was t&biexp@malludﬂa,g sgoret dr ngatéd &BE:tsg @ipsules, pills, powder packets, wafers,

.2, 3-di hydr o- 4 " d

ni et hanesul fl%n&%ﬁg Brut@‘rﬁ J)Iddu% n@%[ng Sgl)%)%g {aﬁgaﬁpoﬁﬁﬂ%?@? hﬁ(])ﬂ‘ a"ﬁio a

sol uti 0B of spgreest muauées(t ergpf.(0.03 mol) in DOM (50 m) and Na2003
saturated (50 m), bromne (0.09 nol) was added dropw se and the reaction
m xture was stirred for 16 hours at roomtenperature. Then a

Na~S03-sol ution (10/0) was added and the m xture was slinmed for 5 m nutes
at roomtenperature and then neutralized with a saturated Na2C03-sol uti on.
The aqueous | ayer was extracted with DCM and the 25 separated conbi ned
organic layers were dried, filtered and the solvent was evaporated. The
residue was purified by short open columm chromat ography over silica gel
(eI uent CHZCI 2/(I\/e0-|l NHB sat ur at ed) 95I 5) The desired fractions were

T | o o o o - o, - D Y . -




b) To a m xture of NaH 6070 (0.11 nol) in DME (170 ml ), under nitrogen

fl ow, 20 benzenenet hanol (0.0698 nol) was added dropw se and the m xture
was stirrwooawsseom tenperature fox 30 minutes. Then a solpdT/EFOIME749
internediate (44) (0.046 nol) in DVE (170 ml) was added dropw se and the
resulting mxture was stirred and refl uxed overnight. The cool ed reaction
m xture was washed with water and extratéed with ethyl acetate. The

separ at ed organic Layer was dried, filtered and the solvent was evaporated

111 oa gel oS 1S piitbneo e oraRrgro bul 6 TherEAsBRYY 1)

The pr oductiofexfanhs, dosexasrpde, ¢atléte Chathl swaltbwdbde-snly\aad chewaable farps), aapsiles

ielding 6
{1 ot er maci 8 &, BrebAESBY LGRS n%e&%ﬁ*@“%%?@%&@“%&%*%% mol) in

DCM (64 m pxcipientsisneh gobioding agentsits.g. pregslatiaired Ml and the mi xture was
stirred; at 519%& Haﬁaa%r%yfdﬁrxyﬁﬁ)pgl Hleweenfﬁeearﬁﬁ@rg slon 1BEsslr € was washed

with a sat rate 3-solutio f éw 8&g@ 03-sol uti on 10% and
it was ext PHEOERstalms celplases et %rna sphale)nblCARLS £ § JRRSIEFIPIRHAtENd t he
sol vent wamlcemasamgi @i@mtt@hldts @ g/ pothlestireh ol Bedivastape gliyc@thtd)yoropéingol umm

h t el 1,98/2 Jhe ct..35
fract fons ARG CG FEBPReN RS0t e P2 L b e BamBRd Sol dRevas g o
3- (2, 3di br ambpraapoxy) - 4- (phenyl met hoxy) - pyri di ne (intermnmedi ate 46). WO
(11/98f1 --2 9 PCT/EP111 /11(r79 d) To a solution of intermnmedi ate (46)

0. 0166 I. 270, m Fedl. 0.033 d
e it ur Wl pERAR G ool sl oS R e KA B PR RBle T X e
was treat edolulions, syrsps or sispehsiddaCir-tbeyl may bepmsehted aska dry grodwcetdrsol uti on of
potassium %&%klﬂmo%%lttﬁ Hafer 6{‘9@%@&&%& WhR1d Belf(tn%ru‘:s‘g Sakh hgﬂﬁr r Atﬁcﬁls The 5

sol vent was evaporate unti he residue was nethano
and then fMaydeducnsred mf@vrnmqqah{r@amgpw%Narhdalauﬂ%qertleﬂlly aa?ﬁpt% &

resi dugs Wasddifi @& eh vé Eilsp ancﬁnghw @/ shruitalesy memywudrosémn@mt assi um

d I d ﬁ?j 8 h ol ed
et IR ST e s SR R
evapor at ed acaeid)] naryquedhevehtdedl(ees. whsondash eily wsteis onathgt alaoimbl);\)ahd acted with

evapor at caPIRPV A Ay CEripLs R e itk s pr bRl o 5 O™ A

chromat ography over silica gel (eluent : ethyl acetate/(NbCHINH3) 961 4) .
The prYHucPhimectitondywereptabdd $verstardrsanndhprise pedérelaytat lsass oae apoensat ed,
yielding O t by Ny c]pyrldlne
Ui nt er nodi a?getgr%? su@qsﬁs%?%%ﬁ'ﬁ i %m%f g’algi'l.rﬂyﬁf:&a 141 %}%ﬂtﬁﬁé Qes[u?fm:ﬁr?o 15 s

sl owl y add@ataﬁeurg»iﬂdaﬁ@rcy@a@mc( allteeene@lﬁyerpc@@%ﬁdwﬁ?wfIﬁlptlf%lluf e was

st Id rrﬁd at sfeOi@)@id%%HB&fralbbkE@t f'@r-trichbaba, 1! Ehaﬂebi@lgiaﬁz@%sﬁ&oie%prmwbwvas added
and the react

L.on ture s stirred ang F %fﬁﬁ?l hour 20 Wat er
was added & i’lllfe Wi Preealun seeqhapp.pd gpipnaliya fu 1&&%\?@ FET S s epar at ed
or gani 25 | ayerbitah snatiniteld frutiokd, snerdsey mehltoks iooialte phicoseshwiragamatatucodhe

resi due wa r d r en col um chronmat ography over silica gel
(el uent Egﬂg'%%% hfﬁxgégﬁa%QQQO!SO). The desired fractions were coll ected
and the sol vent was evaporated, yielding 2.3 g of

5- ( 2- pr opeyttwepyepiphgnviadi cravenianteyr ereplopedsindgy coagenhtians. &'os ekamplerinof

i ntermedi atg, dAd8hf (it G2 MRGA. thdcdicMhitAr rHNpan%J 50400 1 P36 () was
slowy added and the reaction mxture was stirre room tenperature for
hour. The solvent was extracted with a saturated thCDS solution and a few
drops of a Na~SO 3-solution (10% . The separated organic |ayer was dried,
filtered and the sol vent was evaporated. The residue was purified by short
open colum 30 chromat ography over silica gel (eluent : hexane/ethyl
acetate 66/33;50/50). The desired fractions were collected and the sol vent
was evaporated, yielding 3.8S g of 3-(2, 3di br onopropoxy) - pyri di ne
(intermediate 49). c¢) To a solution of internediate (49) (0.0123 not) and
HzS04 (0.0135 not) in water (5 m), CH3CO3H 35 % (0.0246 not) was added
dropwi se and the reaction nuxture was 35 stirred at roomtenperature for 16
hours. The m xture was extracted with ethyl acetate. The separated organic
| ayer was dried, filtered and the solvent was evaporated. The residue was
purified by short open col um chromatography over silica gel (eluent WO
111 /' 1831)G -30 PCT/EP111/11C~7~1 et hyl acetate/(MeOH NH3) 9515). The
desired fractions were coll ected and the sol vent was evaporated, yielding
2.S3 g of 5-(2,3-dibronopropoxy)- 4(3H)-pyrimdinone (intermediate 50). d)
A mxture of internediate (50) (0.0091 nol) and NaHCO3 (0.0113 nol) in
ethanol 5 (100 n1) was stln ed and refluxed for 16 hours The reaction

.y S



25 and the m xture was stirred, then warned slightly until conplete

di ssolution. The acidic solution was added dropwi se (over 30 m nutes, under
argon) towosapdalod on of KOCN (0.100 nol) in a mxture of mecCharolndrm wat er
(70:30; 100 m ), stirred at roomtenperature pH went from 8 to 6). The
reaction mxture was stin~ed for 19 hours at roomtenperature. Mre KOCN
(0.32 g) was added and the reaction m xtlire was 30 stirred for 90 m nutes
at roomtenperature. More KOCN (0.9 g) was added and the reaction mxture
was stirred,f [ o at 95C. The
reaction m xtgélg%\%a@&%ﬁﬁ?ggg\so ’nce t?"%?ﬁé\@%ﬁ “é%fgmvwlran% tg dr OpW se.
The reacti omham\mauxtieal\ha@csptabla@Uomg)ﬂa@umuﬁgzhétavgmnay hepregerﬁ@dtrmimam ght

at room t enggk fRSin I e was
stirred and BS%gg&éag%nwn%gﬁﬂrlg gﬁl an_| fé"ed-%&‘ﬁp%ﬁzt‘;é")r esu El?ﬁlgc;ngro E(E:iﬂapl tate
was filter edraveflayparsqes @H/angag@qqg]yﬁgedLgP@fgal@,lyaflavour is used that does not

1-[3- [bISS(puhﬁIé d@iy*ﬁhhﬂ@ﬂrﬂ@ﬂsﬂff@ﬁy{é afll dy6liramderdthe &bidi%'cnﬂ}zlftiom gf fnedi one
(internediate WO Il /983111 -31 PCT/EPOL/ O(~7-t9 ¢) A m xture of
i nt er nedi at WTRBH{Og 010 m)l) in nethanol (150 m) was hydrogenated at 50C
with palladiumon-carbon (10% 1 g) as a catalyst. After uptake of hydrogen
(2 equi val emhsgompdigrds of ﬁlle)fﬁ\'ien\ii/@ﬁ nfaMaﬂsfbﬂﬁCfoﬂﬁﬁla@ﬂds H&ﬁatfplré;tafaa;bﬁs V&sh
evapor at ed. 1ToI uene vvasﬁﬁ E %Beotro d on {1@ éﬁ vaporator The
resi due was O9piPEEPEiPEu 8“55“‘% k& “ﬁ%’i‘fﬁfg % gelapta Og ®ni t rogen.

Tol uenelOnassudddeansty @azetodmagoekirighot hyeintratmasonl aniajectiat. d}hus Tbleemaﬁqﬂcjue was
stirred in BEM: ) m xture
was stirred g@ ﬁ%omu?iﬁe%gﬁu%%dﬁgﬁ g}lt o"fﬂg?rﬁc &r}ﬁ'd%(%g‘onfc a[ﬁé\g/%/glgﬂsadded
and the m xtfor exampie 8% 41y ¢raglsiogin gma%ent@b@sml)meormmbmmetrams Wwa s snaringiyed
of f and thesémmweﬁ@atM§ f@ﬂ/@m{p?és‘s%ﬁanﬁg%%weedaﬂl ng 1.54 g of 1-(3 10

ani nopr opyl ) di hydro- 2, 4C1H, 3H) - pyri m di nédi one (i nternediate 54). B.
Preparatijon_of the fi nal conpounds Exanple B.1 A m xture of internedi ate
(1) (0.Bos1Eh¢gpmpounds gf ﬁ‘ﬁl”i‘l‘@[ﬂﬂ@bwa)tbétfPIéWéltﬁéfczf(Pﬂ‘B“i@ab%ﬂnﬂlmSHﬁﬁ*@h@’

(0. 00815 nojnjectinf, oaVedifhtB23trERInbus, inttARuseuldt dr M@ut&ﬁédu"s@ﬁe@lonlﬁgc
overnight in a Pagygf)@gar atus. The,L excess of Ca0 |t ered OE{[. The

filtrate waS 3R IRIPGHON G CARIEINOUS FLrayeaqu§ § U%QE FIUH08S B open

col um chr orrgdamgnarmw)eq)resenﬂmhm aait dedagt ébrorearp. it antpiddlek Ak CH3AKIABA 10 and

el uent 2 ted and

"t hg sol ven%sa%%@q% %‘ﬂ?gé@mvgggl it %fgllil%ﬁg hﬁ??%(‘é?ﬁ%ﬁ) S(?‘IQ—PLC over
silica Ykl gusperstans, OHRGHS CCEmpBOING/iNpBY oo3juppus V]Erlpeclgimed frma@omt@ms wer e

col | ect ed apdhlRo$Q ¥1ﬂ§‘§uc\%§ @Y&Hﬁh?tﬁﬁpenﬁm‘g 51%1'119 aﬂ%r@fs}ﬂ&%ﬁ%'a@éﬁg from
Dl PE. The pr.¢ te was tered o

()-1-[3- [[(étﬁmﬂﬂyﬂwhiﬂ%w.%&@%p@ny BY gwq%fieh %m&y/ ﬁ%‘?%ﬁ‘g‘?t]oé‘rﬁ“ﬁb?propyl]te
t r ahydr o2( 1k)ipptd vehiold, @ stefi RayROrEAL ek) wat@bbdfs@nigt.e B 2 A mixture of
internediate (6) (0.0092 nol) and interrredi ate (13) (0.01S3 nol) was

stirre hour s C. crud tr rfedb
open ot U B PORGTSEs ShHY BURoa I asogS ouby disri e ebgpeRon ot 15
The desi r edsdppasitores ©r 8dewenenciahs, et edntammgtdwv&nionemupwastoeybzpes suobd The

resi due was, dried, yielding 1.48 g of
()-1-[3- [(1 3- ng%&o[(ﬁ @EF&&%‘?‘?% 2-yl met hyl ) am no] propyl ]t etrahydro-5, 5-

di met hyl - 2( 1H) - pyri nudi none (conpound 10). Exanple B.3 35 A m xture of

2- (br ononet kgt 1)1trgna$alcﬁqmymsgatm thy camppEnds-of thpyinvelitiva i@y, 'Bowmeddioy  and

1- (3- ammopLLRY i tRtr nol) was stirred for
2 hour ?O;t l:%LOOCEM:Taﬁtg1 a%giﬁgﬁﬁﬁﬂuﬁlﬁkmg?sgﬁed wi th DCM and the
resulting solid was flltered of f and discarded. The filtrate was evaporat ed
and the resiTaérmadetions pf the@rasgnt invaptionimay asignaly ircipdepn pagi-flatrens, sugh open
.col unm  chr opadi R@HARIRE le@z[ DST% ek A8L ak®idgikb: CH2CL2/ CH30H 84/1 6,

CH2Ql 2/ (CH30H NH3) 90i 1 e purest fractions were collected and the

sol vent s_evapor at ed. The resj due was di ssol ved in ethanol and converted

into the et HugRagrabitds sentemplated that-atherapeptially effectivg agopniapould be f5pa o) | i zed
from et hanokbouw 0Ed0dingk® tod&ogt Qfmg(/l}(g Body Weght, E&fe’%a 5@0@{ aboliti0.02 mg/kg to

pyr anol 2, 3- bidin 2- tetrahydro2(ll~ r1. mdi none
et hanedi oat EA%OS %‘&%8%1 %‘}/ k@%ﬁﬁ%ﬁf%@% f“(de adm%swmg

2, 3-di hydroth’d-i(cph@mgtmmyhP-raglmedloﬁhcmbﬂt\&a bt fopr irdikee P8t dat hanami ne | U
(0.0059 nol) and intermediate (18) (0.00497 nmol) in nmethanol (30 m) was
stirred and refl uxed overnight. The sol vent was evaporated. The residue was
purified by short open col um chronmat ography over silica gel (eluent :
CHzCl z/ 2- propanone 96/ 4, 90/10 and 801 20), then CH2Cl z / CH30H 96/ 4 and
901 10). The product fractions were collected and the sol vent was
evaporated, yielding 1.29 g of ()-1-[3-[[(2, 3-dihydro-1, 4-di oxino 15



roomtenperature. The solvent was evaporated. The residue was purified by
HPLC over RP BDS (Hyperprep C18 (100 ~, 8 /Cm eluent: H-A CH3CN (0 m n)
1001 0, (2wniWp3®3/ 37, (24.01-32 nmin) 0/100). The product PCHEPIQRSIMErE
coll ected and the sol vent was evaporated, yielding 0.050 g of conmpound
(50). 35 Exanple B.7 Reaction under nltrogen at nosphere. Conpound (R268652)
(0.0037 mol) was stirred in THF (120 mjl8-and cool ed on an ice-water bath.
Li t hi unbor ohydri de (0.0074 nol; 3.7 ~~"0 (11/98311G -33

PCTIEP( 11/ ¥hdzémbeRalbarpf 2 2 M sol ution in THF) was added and the reaction
m xture was stirred Tor one hour at roomtenperature.. The m xt

stirred and®tls mremrﬁwswwgeln%f%#ws@ﬂpww "&R}’éer‘“alt’r‘?é‘s WEEK YT - fs‘%‘%ﬁom

t enper at ur eankdl €dt astlohitEle MAXDIENI! bseds fov eichidgbihethainsd finally cooled to
roomtenperature. Mre |ithiunborohydride {0.0074 nol) was added 5 and the

reacti op nuxture s st and refl xed ove g n.c Ied 0 room

t enper at ur .01'\5\%’?% %dé‘é&‘enﬁ*ﬁ%‘ fRrmy Euwéls\k‘/é%‘{ ngHZQL?dFO\V\Ad{Cﬁ BOMEIRRFOH, and
then the or@EsOHE fs@nueuahol( W) foymsvi) BiC fechydidvhloresicit) enddaOfLifor f i ed by
colum chraq over silica gel (eluent : CH2C 2/ CH30H 9515). The
desired frafg? Hﬂéy#%’\{g ®col l ected and the sol vent was evapor ated. The

resi due was taken up into a small 10 anmount of ACN, warnmed until conplete
di ssol ut i orin thdse tases cheeder@actaemit4lb-ibarhériafvtmtwitch ess fitst iplqedsidesipadted was

filter off,“ h hegl 0 0. 7 d6 anpl e

B. 8 15 sdfPu wa% %gcoa}rr@ta (ﬁzahl %é(?%'géni}mcg aggg%é){o&&g@%dg P 5\|§r)rt]h c"EXor ofortn
(34 m) wasfuatl@tedfemr@pm@macmahstgmbgmqrmaalorbnﬁmtpwm {14) (Q 0024 nol) in
chloroform (8 nm) that was cooled to -50C. The m xture was stiwed for 1

hour at a t&”ﬁ%ée@&t‘r‘&?oftﬁ@@t&?ne%@aﬁ'es Then met hanol and K2C03 were added. The

formed m xt om tenperature for 30 nunutes and then it

was filterdékagtmle Athe solid was washed with 20 CH2Chl CHgOH(80120) and the

filtrats que@md@@rfaﬁﬁd:hldride (dbm le§ \vngq%&hwv@sw&m tvts@qlo B¥niklugs h
1 diPiE g5

88} glrrgo)chr '?‘?Pg roé‘cﬁ}dfe gf“&lc?ﬁq_"g &ihydr éf“ e@e&ﬁa’?ﬂ ( / ‘}'E\e

sol vent wasfnf)l) Iah@rredh}&mdlre\(am)% al@dyin HCH @ongl) @ndﬂ@ mfxture e utided #4®°C 25
per o manca®l T dard LRrontrodrapiyeaas Wimak ke B R R sy G
(64/3G). Textrapreddilst orgaracﬂaycnwav\émei cfxlileteéclf’é@d evaporstgidvidhdryngss. Bheapor at ed,
and eagly r ep%&h&tg voe@%séa v%ﬁR%ﬁ’t?Ei'rtl‘x{} é)%hhemn éimlﬁgﬂwg bEL)- @B%ﬂ%ﬁﬁo 14

et hanedi oi a]D =
-42.50 (¢ “ IQGnefé%e}pygdrﬂeﬁmetbaaein)e%h%sul gic; (e ngegmsdl@fe Wonpound (28)
,[a]D—+4277(c:2572ng/5n1|nCHSOH} np. 216C. Exanple B.10 A

m xture ofE grdi ate (3) (0.04 nol), 1-(4-piperidinyl)-2-imdazolidinone

5 (5.5 T Pl Ty S e

partit i26nedOlHss seedl) uﬂtHgOHﬁﬂS(Bﬁ]Mwa‘Eh@d&g@ﬂt@i eith palgmimm-dna;admnvqae%d ried,

filt d

chr onat ogr aoby AT MG RV GuiobaR oSGy AT B0 B rBESHPRTT
7-1 1 -34 Gﬂ@(ﬁl@f!@%@@ﬂagﬁv®)ﬂatqﬁh€ hdiefsaqtled wias putifiethBy WELE (eblehiect ed and t he
sol vent "Vaset%%{eﬁ{a%} 60746, Joﬁﬁhﬁ%lm&ksﬁlb'zﬂ Cffrh?@»&d‘frﬂh%ﬁs whid m&&@d of f

and dried, vyieldi 6.13 g (48. 3% oun ; %ﬁ
-41.70 (c =ngfhesp W@V%evmrﬁt@@waﬂs}ng 4502 ?Bd&wdw htt %190[81‘3 5
intermadi atyridhet)3-(emd! (mﬂehnediatdlzoagqm <084, stv,°) c\A Q5 3tunvgc5 mBinm xture of

d
i xture 'mzzeg o LBh28, Tlke 2% AR KoM SRR 8. o
and wat er wargemhdiede 20)1(lpre+32%4dae 2Iﬁ@r@[5anmedetbm@éhl c layer was
dried, filt ﬁﬂui’tﬂf@: & te? l:ﬁﬁ%{ét(z‘éh?g% ﬁ’yﬂ?ﬁ aatnﬂ‘i' etﬂ_ Gmi QH% rﬁ@?moﬂﬁvf' ed by

hi gh- perfor nce "1 gui r omat y ov r SI (el uent

GBCh! ( GBOMPE)an Ao ot e Apmixauieror redhsne siionasionids (BS ceplhindPENE

sol ventzswas(1e\wapeadh&dbd &Fbﬁwfsésrmﬁné&?ré w@s%ﬁﬁk&@ﬁ' ah iteatiefP ML wanvert ed
IO? ]E ° a;ge d?;[ gr? %(ij\g]m IC %Jﬁgaﬁ\?acg 'g%eo@x)gamc layer %I:’:lg] dggd l¥1r1t%rceld ndahe so\i\aesnt ]:Nlals tered
(S)-1-[3-[ [c(v%p&ra&dhyhhf fefsidué J(dill oxaswolidifidd g D)IPEdI‘mr;&eg&thEMy filtasedrodl] pr opyl ]

di hydro-2, 4 e u - 37. 46,
(c = 26.56 "HHE‘ m“%'?@l‘-‘}gng Bl R 2B GiaRTh A i“lox%ﬁt 3-Diyhifie, e Ranor 37 (3)
(0.041 nol), benzylamne (0.04l nol) and |~TaHC03 (0.11 nol) in dioxane
(100 M) was stirred and refluxed for 48 hours. The solvent was evapor at ed.
The residue was taken up in water and DCM The separated organic |ayer was

dried, filtered and the solvent was evaporated. The residue was purified by
coI um chr omat ogr aphy over 5| I i ca gel (eI uent K CHZCI 2/ CHSOH 95I 5) Th_e

o o ~ - o T o o o o o o o,



b) Internediate (55) (0.0195 nol) was dissolved in ethanol (50 nil).
2-Propenenitrile (0.02 nol) was added and the reaction m xture was stored
and ref | uve@ogwsomni ght. Additional 2-propenenitnle (0.02 nmetl/pmsocasded and
the reaction mxture was stirred 30 and refluxed for 2 hours. Additional
2-propenenitrile (0.02 nol) was added and the reaction m xture was stirred
and refluxed for 6 hours. Additional Z-b?opencnltrlle (0.02 nmol) was added
and the reaction mxture mas stirred and refl uxed overnight. The sol vent
was evapor a{eﬂ@hneélihﬁmh (Mesmaafatef:gq ]f}?e co} 89 cchnemethgrsanhin over
silica gel lggagb 1CH30H 971 he product fractions were

col |l ected nt was evaporated yielding 6.0 g of

(S)-3-[[(2, 3 dlhydro[l 4] di oxi no[ 2, 3b] pyri di n-3-yl ) net hyl ] (phenyl et hyl ) am
noJ - pr opan@Ranhid £.3(i nter nedi ate 56). V1' O (11/98311G PCT/EPUI/(I17 19

~35 ¢) A mxture of internedia t hanol t ed
Wi t h )m% (&gge%twnwgg%wlegghmp#? gﬁﬁ#@% itk %&élmw% Sgedn lyst.
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theflltrate te resid rifi
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bet ween wa v@ere %&%cP%'\ﬁndtW? séixf%f’%%a% elva o%te&%?el&’ gg%rl% Oge(gf (+2 rI}xe? 1 lfj I'tered and

t he sol vent
chr omal dgr alitnplelder bblYildma-g@Hbf(MaI@ ﬁntemagtultgﬂo CHgOH/ NH~) 99/1). The

deS: 5 ed fr Req aﬁmwa{c@rﬁa {thReh 8En@RHerkb DA SANGANE iderii@BatE VAR0I0AL &tbl) in
yi1 el di ng
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m xture o |nter | e .. . n . xan
i s of i PhERlFE nedhth abRel §a R ed SudBY FOR S R B bt o
was added atwds @iutedhevithemaen and ety ostae\iEs rsmdtilonenixamdeaefllltavcé@vq‘:mr one

hour. The s@lyenty éﬁ@gﬂ&éﬁg ?f(f‘?gcte TH%e rs%tﬁ'rﬂﬁrfm%%g%? Wayﬁﬂed Biideleh &8 N

6.2 m), then stiz uxed for tion mxture was
cool ed, pouh@erlyent qutedamqatew@eewa%wwwa@é@ SgthipEM, @dﬁvremﬁe ngediigdat ed

organi c | aygdld szwged(ﬂfuiuﬁfx@u:%arsd:] biRlsO hedihanRy apRfat@gte 5y el dzng 0.4

Cpnenyl et 1) S o biros Gl X @Raneh o Py sthe ol ke ” 1)

m xt ur @5of Bord) meslsired {Bildoo{cd. WP amizkjwater batht. Matiodne B onyl Fhlomde (0. 0”7

hydrogenat g We a8 aaééq %Wﬁ%%ﬁa a?erleg{}pu sgtoreact tfke sgfs@@féa fc,é%i.{,]ﬁs?wpt ake

of hydr ogen qui va cat tere iltrate
was evapor avkl cophas oagndersbathsT i @géﬁ Wé‘dlanmléiqf&mﬁﬁ waslipdowily wateeand nt o t he

Ft ]hf[i)ned' g%%égfé' thef @kiradtbd. I Dhe sh’lbﬁétgd BEhaRicIay@r Vas dHed;, Qﬂl&%&%d(tﬁ@%ol}/e(ﬁlﬂp 190C;
a]D = - c = ©
conpounds t‘h%ﬁe(‘ﬁ%?rét r é‘ﬁgﬂ&i&; Q&Rfr(a ‘il%olﬁg 50‘?%’3@“8@0@‘8 mpl es. The

fol | owd0g ah&hensalfowuns (e e(insgkdiate 6RH20~. stands for the et hanedi oate

salt 35 WO II | /98311C -36 Table F-1 0 aZ'a N~ N~ NH "I a\ 4~ a O
PCTIEPfItI] 74}9 Ex. - aa=az- a3"a4-- Q Physical dataNo.No.(m. in
OB.I-NCH ~CHz)3-~_np. 77.5 (A~ ,02H204 (1:1);

[a] D = +44. af)(lBBleanitw@bh Mblhere CHp)ope-d-oF (RA0BBOM Was added dropwise to a

= T, g SN TS EOME ARSI BT 3. (o -
24. 75 r?é/ 5 rﬁpm tﬁmpelaﬁﬁrétfom mutes. A solutipn ofg3- (nletMmqthcméq):ér@hlorOPyndme

- OH2- C( CHY} @-0017 1Yal) ferbRAR (X mb:was added dropwise. The resulting reaction mixture was
stirred at reflux overnight. The mixture was washed with water and extracted with



): np 164~9 / ) B 1 _ -CH=CH~CHEN-. 5 ~CH2=C~CH3~2 _CH?~

L B2 -NeGHCRECH _ Y _ .CH-co _
T WO.01/9830 0a_ (1°1)_— .~ B.27 . TrecoveinecHs .
“Cre CHe~C~—~ . ~_ T LT ~_ 8B 3-CPl-N CHECH
T i _02r 0 (1 1)_~___.__(S) . C2H2Og
(1:1): 25B. 11- N=CH- CH=Cl -1 _- OFR- OH2- CO- 1P, 186: [a]D—- 37.26. o
~~ = ?6:56 |5. n~I
Dl Vi F)_ Byl Beet@te- NERClarGmRiC tlag@h was dried, filtered & gmted till dryness. The, 02H204
(:1:_ 121 b Sﬂ wag—&jﬂ_ ncefu;m( @ﬁroma%l’%ﬂﬁi(élﬁeﬁlt) ’hgxe(r@’étﬂyl a@&at%lfﬁg [a] D
___CH30H) Cquiq/Z propanoneQO/IO H;ClleeOH9 4). The product ffaEf‘ ons were collected g~

~C~H204 = 25.72
o oo ( n]an/@émé%lv@rﬂt%s ehidc d?ated dﬁxéiﬁfﬁ Qo%eﬂﬁkﬂvéﬁﬁem()w B2 C_

L~ czﬁizozPl?Pf?Pyg;D)‘/’fPYﬂCP“e 1 &7%:5%111 -37 PCT/E Plll / UGT- 49

b) Bromine (0.00092 mol) was added dropwise to a solution of intermediate (7)
(0.00092 mol) in DCM (2 ml). The reaction mixture was stirred at room temperature for
15 minutes. The mixture was poured into a saturated NaHCOj5 solution with a few drops
of a 10% Na,SO, solution. This mixture was extracted. The organic layer was dried over

10  Na,SO,, filtered and evaporated till dryness, yielding 0.32 g of (x)-4-(2,3-
dibromopropoxy)-3-(methoxymethoxy)pyridine (intermediate 8).
¢) A mixture of intermediate (8) (0.0248 mol), HCI (35.42 ml)and ethanol (40 ml) was
stirred at room temperature overnight. The reaction mixture was concentrated under
vacuum. The concentrate was cooled on an ice-water bath. The mixture was

15 neutralized with a saturated NaHCOQj5 solution and extracted with ethyl acetate. The
organic layer was dried, filtered and evaporated till dryness. The residue was purified
by open column chromatography (eluent: CH,Cl,; CH,Cl/MeOH (98/2, 96/4 and
90/10)). The pure fractions were collected and the solvent was evaporated, yielding
4.27g of (x)-4-(2,3-dibromopropoxy)-3-pyridinol (intermediate 9).

20  d) A solution of intermediate (9) (0.0097 mol) in ethanol (50 ml) was stirred and
refluxed overnight. NaHCOj3 (0.0097 mol) was added and the resulting reaction
mixture was stirred and refluxed overnight. The solvent was evaporated. The residue
was washed with water and extracted with DCM. The organic layer was dried, filtered
and the solvent was evaporated. The residue was purified by open column

25 chromatography (eluent: hexane/ethyl acetate (3/2)). The pure fractions were collected
and the solvent was evaporated, yielding 1.51g of (x)-3-(bromomethyl)-2,3-dihydro-
1,4-dioxino[2,3-c]pyridine (intermediate 10).

Example A.5

30  a) A mixture of 2,2 dimethyl-1,3-propanediamine (0.22 mol) and 2-propenenitrile
(0.22 mol) in ethanol (250 ml) was stirred overnight at room temperature. The solvent
was evaporated. A mixture of 2,2-dimethyl-1,3-propanediamine (0.28 mol) and
2-propenenitrile (0.28 mol) in ethanol (250 ml) was stirred for one hour at room
temperature. The solvent was evaporated. The residues were combined. This fraction

35  was purified by distillation, yielding 27.2 g of 3-[(3-amino-2,2-dimethylpropyl)amino]-
propanenitrile (intermediate 11).
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c) A mixture of intermediate (12) (0.12 mol) in CH;OH/NH; (400 ml) was
hydrogenated with Raney Nickel (3.0 g) as a catalyst. After uptake of hydrogen

(2 equivalents), the catalyst was filtered off and the filtrate was evaporated, yielding
21.2 g of 1-(3-aminopropyl)tetrahydro-5,5-dimethyl-2(1H)-pyrimidinone (intermediate
13).

Example A.6

a) A mixture of 4-amino-1-(phenylmethyl)-4-piperidinemethanol (0.0182 mol) and
2-propenenitrile (0.0304 mol) in ethanol (80 ml) was stirred and refluxed for two days.
2-Propenenitrile (2 ml) was added. The mixture was stirred and refluxed for 5 hours.
2-Propenenitrile (2 ml) was added again. The mixture was stirred and refluxed
overnight. The solvent was evaporated. The residue was purified over silica gel on a
glass filter (eluent : CH,Cly/(CH;OH/NH3) 95/5). The desired fractions were collected
and the solvent was evaporated, yielding 3-[[4-(hydroxymethyl)-1-(phenylmethyl)-4-
piperidinyl]amino]-propanenitrile (intermediate 14).

b) A mixture of intermediate (14) (0.0159 mol) in methano} saturated with NHj

(150 m!) was hydrogenated at 14°C with Raney nickel (1/2 spoon) as a catalyst. After
uptake of hydrogen (2 equivalents), the catalyst was filtered off and the filtrate was
evaporated, yielding 3.8 g of 4-[(3-aminopropyl)amino]-1-(phenylmethyl)-4-
piperidinemethanol (intermediate 15).

c¢) 1,1'-Carbonylbis-1H-imidazole (0.0149 mol) was added to a mixture of
intermediate (15) (0.0137 mol) in THF (40 ml). The mixture was stirred at room
temperature overnight. The precipitate was filtered off, crystallized from ACN, filtered
off, washed with ACN and DIPE and then dried, yielding 2.05 g of tetrahydro-1-[4-
(hydroxy-methyl)-1-(phenylmethyl)-4-piperidinyl]-2(1 H)-pyrimidinone (intermediate
16, mp. 210°C).

d) A mixture of intermediate (16) (0.0059 mol) in methanol (100 ml) was hydrogenated
with palladium on carbon (1 g) as a catalyst. After uptake of hydrogen (1 equivalent),
the catalyst was filtered off. the filtrate was evaporated and crystallized from ACN,
yielding 0.6 g of tetrahydro-1-[4-(hydroxymethyl)-4-piperidinyl]-2(1H)-pyrimidinone
(intermediate 17, mp. 162°C).
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benzenecarboperoxoic acid (0.043 mol, 70.75%) in DCM (25 ml) was stirred for
2 hours at room temperature. An aqueous solution of bisulfite was added and the

5  mixture was stirred for 10 minutes. NapCO3 was added and this mixture was extracted
with DCM. The separated organic layer was dried, filtered and the solvent evaporated,
yielding 5 g of (1)-1-(oxiranylmethyl)-2,4-imidazolidinedione (intermediate 18).

Example A.8
10 a) Reaction was carried out under nitrogen flow. A mixture of 2-chloro-3-pyridinol

hydrochloride (1:1) (1.760 mol) in DMF (1000 ml) was added dropwise in 30 minutes
to a mixture of NaH 60% (1.934 mol) in DMF (1200 m}) (temperature below 27°C).
The reaction mixture was stirred for 30 minutes. (Chloromethyl)-oxirane (3.530 mol) in
DMF (1200 m!) was added dropwise over 30 minutes. The reaction mixture was stirred

15  for 9 hours at 60 °C. The mixture was cooled. Water was added dropwise on an ice
bath. The mixture was extracted with DCM. The organic layer was dried, filtered and
the solvent was evaporated. Petroleum ether was added to the residue, then decanted
(3 times). This fraction was combined with analogously obtained fractions, then
purified by HPLC over silica gel (eluent: hexane/ethyl acetate (50/50)). The desired

20  fractions were collected and the solvent was evaporated, yielding 635 g of 2-chloro-3-
(oxiranylmethoxy)-pyridine (intermediate 19).
b) A mixture of THF (915 ml), benzenemethanol (2.96 mol) and NaOH (2.36 mol) was
stirred at room temperature for 30 minutes (cooling was required to keep the
temperature below 25°C). Intermediate (19) (1.97 mol) was added. The reaction

25  mixture was stirred at room temperature for 4 days. Water was added dropwise
(cooling required) and the mixture was extracted with ethyl acetate. The organic layer
was dried, filtered and the solvent was evaporated. The residue was combined with
analogously obtained fraction, then purified by HPLC over silica gel (eluent :
hexane/ethyl acetate (60/40)). The desired fractions were collected and the solvent was

30  evaporated, yielding 38% of 1-[(2-chloro-3-pyridinyl)oxy]-3-[(32)-3,5-hexadienylox y]-
2-propanol (intermediate 20).
c) A mixture of intermediate (20) (0.034 mol) and Lawesson’s Reagent (0.051 mol) in
toluene (750 ml) was stirred and refluxed for 16 hours. The solvent was evaporated
and the residue was purified by short open column chromatography over silica gel

35  (eluent: CH,;Cly/2-propanone (100/0; 90/10)). The desired fractions were collected and
the solvent was evaporated. The residue was purified by flash column chromatography
over silica gel (eluent: hexane/2-propanone (95/5; 90/10)).The desired fractions were
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—23B. 2 Nk i é&UEnth?és'evaporated, yielding 2.3 g of 2,3-dihydro-3-
[(phenylmethoxy)methyl]- [1,4]oxathiino[3,2-b]pyridine (intermediate 21).
d) A mixture of intermediate (21) (0.00732 mol) and FeCls (2.37 g) in DCM (100 ml)
was stirrred at room temperature for 16 hours. FeCl; (2.37 g) was added and the
5  mixture was stirred for 16 hours more. The reaction mixture was basified with NH,OH
(saturated) and filtered through Celite. The organic layer was dried, filtered, and the

solvent was evaporated. The residue was purified by short column chromatography
over silica gel (etuent: CH,Cly/2-propanone (95/5)). The desired fractions were
collected and the solvent was evaporated, yielding 0.93 g of 2,3-dihydro-

10 [1,4}oxathiino[3,2-b]pyridine-3-methanol (intermediate 22).
e) Methanesulfonyl chloride (0.0076 mol) was added slowly to a mixture of
intermediate (22) (0.0051 mol) and triethylamine (0.0102 mol) in DCM (50 ml) at 0°C.
The mixture was stirred at 0°C for 2 hours. Water was added. The organic layer was
dried, filtered, and the solvent was evaporated, yielding 1.16 g of 2,3-dihydro-

15 [1,4]oxathiino[3,2-b]pyridine-3-methanol, methanesulfonate (ester) (intermediate 23).

Example A.9
a) A mixture of NaH 60% (0.051 mol) in THF (20 ml) was stirred at 0°C. A solution of
3-hydroxy-2-pyridinecarboxaldehyde (0.034 mol) in THF (75 ml) was added dropwise
20  at 0°C. The reaction mixture was stirred for one hour at room temperature. A solution
of 2-(diethoxyphosphinyl)-2-propenoic acid, ethyl esther (0.041 mol) in THF (75 ml)
was added portionwise at 0°C. The reaction mixture was stirred for 24 hours at room
temperature, then stirred and refluxed for 4 hours, then stirred for 24 hours at room
temperature. A 10% aqueous NH,Cl solution was added and the mixture was extracted
25  with DCM. The separated organic layer was dried, filtered and the solvent evaporated.
The residue was purified by short open column chromatography over silica gel. The
desired fractions were collected and the solvent was evaporated, yielding 0.56 g of 2H-
pyrano[3,2-b]pyridine-3-carboxylic acid, ethyl ester (intermediate 24).
b) A solution of intermediate (24) (0.0032 mol) in methanol (dry) (2 ml) and THF (dry)
30 (16 ml) was stirred at 0°C. NaBH,4 (0.0128 mol) was added portionwise at 0°C. The
reaction mixture was stirred for S hours at room temperature. A 10% NH4Cl solution
was added and this mixture was extracted with DCM. The separated organic layer was
dried, filtered and the solvent evaporated, yielding 0.45 g of 2H-pyrano[3,2-b]pyridine-
3-methanol (intermediate 25).
35  c¢) A mixture of intermediate (25) (0.0027 mol) in methanol (20 ml) was hydrogenated
for 24 hours at room temperature with palladium-on-carbon (0.04 g) as a catalyst. After
uptake of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was
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78°C. Then iodomethane (0.0582 mol) was added and the reaction mixture was allowed
to warm to room temperature and was stirred for 16 hours. A saturated NH;Cl-solution
was added and the mixture was extracted with ethyl acetate. The separated organic layer
was dried, filtered and the solvent was evaporated. The residue was purified by short
open column chromatography over silica gel (eluent : hexane/ethyl acetate 80/20). The
product fractions were collected and the solvent was evaporated, yielding 5.91 g of
2-chloro-N-methyl-3-pyridinamine (intermediate 28).

b) To a solution of intermediate (28) (0.031 mol) in THF (50 ml) under nitrogen flow at
~78°C, lithium diisopropylamine (0.062 mol, 2 M) was slowly added. The reaction
mixture was allowed to warm to 0°C and was stirred for 1 hour. After cooling again to
-78°C, a solution of [(phenylmethoxy)methyl]-oxirane (0.034 mol) in THF (40 ml) was
added and the mixture was allowed to warm to room temperature and was stirred for

16 hours. A saturated NH4Cl-solution was added and the mixture was extracted with
ethyl acetate. The separated organic layer was dried, filtered and the solvent was
evaporated. The residue was purified by short open column chromatography over silica
gel (eluent : hexane/ethyl acetate 50/50). The product fractions were collected and the
solvent was evaporated, yielding 7.18 g of 1-[(2-chloro-3-pyridinyl)methylamino]-3-
(phenylmethoxy)- 2-propanol (intermediate 29).

c¢) To a suspension of NaH 60% (0.081 mol) in DME (250 ml), a solution of
intermediate (29) (0.023 mol) in DME (250 ml) was added dropwise. The reaction
mixture was stirred and refluxed for 16 hours. After cooling, the mixture was taken up
in HyO/ethy] acetate. The separated organic layer was dried, filtered and the solvent was
evaporated. The residue was purified by short open column chromatography over silica
gel (eluent : hexane/ethyl acetate 95/5). The desired fractions were collected and the
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5  the mixture was stirred for 6 hours more. Extra FeClz (0.018 mol) was added again and
the mixture was stirred for 16 hours. The reaction mixture was basified with a saturated
NH4Cl-solution and the formed precipitate was filtered over dicalite. The separated
organic layer was extracted with a saturated NH4Cl-solution, dried, filtered and the
solvent was evaporated. The residue was purified by short open column

10  chromatography over silica gel (eluent : CH,Cl,/(MeOH/NHj3) 95/5). The product
fractions were collected and the solvent was evaporated. The residue was purified again

by short open column chromatography over silica gel (eluent : ethyl
acetate/(MeOH/NHs3) 98/2:95/5). The desired fractions were collected and the solvent
was evaporated, yielding 2.1 g of 2,3-dihydro-1-methyl-1H-pyrido[2,3-b][1,4]oxazine-
15  3-methanol (intermediate 31).
e) To a solution of intermediate (31) (0.0111 mol) and thriethylamine (0.0222 mol) in
DCM (200 ml) at 0°C, methanesulfonyl chloride (0.0166 mol) was added dropwise.
The reaction mixture was stirred at 0°C for 1 hour. Then water was added. The
separated organic layer was extracted with brine, dried, filtered and the solvent was
20  evaporated, yielding 2.85 g of 2,3-dihydro-1-methyl-1H-pyrido[2,3-b][1,4]oxazine-3-
methanol, methanesulfonate (ester) (intermediate 32).

Example A.11
a) A solution of 3-chloro-benzenecarboperoxoic acid (0.087 mol) in trichloromethane
25 (125 ml) was added dropwise to a solution of 2,3-dihydro-1,4-dioxino[2,3-b]pyridine-3-
methanol methanesulfonate ester (0.0217 mol) in trichloromethane (125 mi) and it was
stirred at room temperature overnight. 50 m! of methanol and 12.47g of K,CO3 were
added and the mixture was stirred for 30 minutes. Then, it was filtered off and the solid
was washed with a muxture of DCM in methanol (90/10). The filtrate was evaporated
30  till dryness and the residue was purified by open column chromatography over silica gel
(eluent : CH,Cl/(MeOH/NH3) 96/4, 95/5 and 90/10). The product fractions were
collected and the solvent was evaporated, yielding 3.62 g of 2,3-dihydro-
[1,4]dioxino[2,3-b]pyridine-3-methanol, methanesulfonate (ester) (intermediate 33).
b) A mixture of intermediate (33) (0.0138 mol) and phosphorus oxychloride
35  (0.069 mol) was stirred for 3 hours at 100°C. The crude reaction mixture was
evaporated till dryness. The cooled residue was carefully treated with water and then it
was neutralized with Na;COs. The mixture was extracted with DCM. The separated
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organic layer was dried, filtered and evaporated till dryness, yielding 3.17 g of 6-chloro-
2,3-dihydro-{1,4]dioxino[2,3-b]pyridine-3-methanol, methanesulfonate (ester)
(intermediate 34).

5 Example A.12
a) Bromine (0.009 mol) was added dropwise to a solution of 2,3-dihydro-1,4-

dioxino[2,3-b]pyridine-3-methanol (0.009 mol) in DCM (100 ml) and Na,COs
saturated solution (50 ml), stirred at room temperature. The reaction mixture was stirred
for 16 hours at room temperature. More bromine (0.009 mol) was added and the

10 reaction mixture was stirred for 3 more days at room temperature. A few drops of
Na,S0; were added and the mixture was stirred for 15 minutes. The separated organic
layer was dried, filtered and the solvent evaporated. The residue was purified by short
open column chromatography over silica gel (eluent: CH>Cl,/CH;OH 100/0; 98/2). The
desired fractions were collected and the solvent was evaporated, yielding 0.9 g of 7-

15  bromo-2,3-dihydro-[1,4]dioxino(2,3-b]pyridine-3-methanol (intermediate 35).
b) Methanesulfonyl chloride (0.0054 mol) was added dropwise to a mixture of
intermediate (35) (0.0036 mol) and triethylamine (0.0072 mol) in DCM (50 ml), stirred
at 0°C. The reaction mixture was stured for 30 minutes at 0°C, and then it was
extracted with water. The organic layer was separated, dried, filtered and the solvent

20  was evaporated, yielding 1.07 g of 7-bromo-2,3-dihydro-[1,4}dioxino[2,3-b]pyridine-3-
methanol, methanesulfonate (ester) (intermediate 306).

Example A.13
a) Chloro(1,1-dimethylethyl)dimethyl-silane (0.020 mol) was added dropwise to a

25  solution of intermediate (38) (0.010 mol) and 1H-imidazole (0.020 mol) in DMFE
(100 ml) and the reaction mixture was stirred for 16 hours at room temperature. The
solvent was evaporated. The residue was taken up into water/ethyl acetate. The organic
layer was separated, dried, filtered and the solvent was evaporated. The residue was
purified by short open column chromatography over silica gel (eluent: hexane/ethyl

30  acetate 90/100. The desired fractions were collected and the solvent was evaporated.
yielding 2.4 g of 7-bromo-3-[[{(1,1-dimethylethyl)dimethylsilyl]Joxy]methyl]-2,3-
dihydro- [1,4]dioxino[2,3-b]pyridine (intermediate 37).
b) Reaction under nitrogen atmosphere. A solution of intermediate (37) (0.00194 mol)
in THF was cooled to -78°C. BuLi (0.00214 mol, 2.5M) was added dropwise and the

35  mixture was stirred for 75 minutes at -78°C. Then, iodomethane (00214 mol) was
added and the reaction mixture was stirred for 45 minutes. A saturated aqueous NH,Cl
solution was added and the mixture was allowed to warm to room temperature. This
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mixture was stlrred or 30 minutes at 0°C. Water was added. The organic layer was

15  separated, dried, filtered and the solvent was evaporated, yielding 0.208 g of
2,3-dihydro-7-methyl-[1,4]dioxino[2,3-b]pyridine-3-methanol methanesulfonate (ester)
(intermediate (40).

Example A.14
20  a)To asolution of intermediate (2-a) (0.03 mol) in DCM (50 ml) and Na,COj3 saturated

(50 ml), bromine (0.09 mol) was added dropwise and the reaction mixture was stirred
for 16 hours at room temperature. Then a Na;SOs-solution (10%) was added and the
mixture was stirred for 5 munutes at room temperature and then neutralized with a
saturated Na,COs5-solution. The aqueous layer was extracted with DCM and the

25  separated combined organic layers were dried, filtered and the solvent was evaporated.
The residue was purified by short open column chromatography over silica gel (eluent :
CH,Cly/(MeOH/NH; saturated) 95/5). The desired fractions were collected and the
solvent was evaporated. The residue was purified by high-performance liquid
chromatography over silica gel (eluent : CH,Cl,/(MeOH/NH; saturated) 97/3). The

30  product fractions were collected and the solvent was evaporated, yielding 2.7 g of (S)-
7-bromo-2,3-dihydro-[1,4}dioxino[2,3-b]pyridine-3-methanol (intermediate 41) and
0.26 g of 8-bromo-2,3-dihydro-[1,4]dioxino[2,3-b]pyridine-3-methanol (intermediate
42)
b) To a mixture of intermediate (42) (0.0014 mol) and triethylamine (0.0028 mol) in

35  DCM (5 ml), methanesulfonyl chloride (0.0021 mol) was slowly added at room
temperature. The reaction mixture was stirred for 16 hours and was then extracted with
water. The separated organic layer was dried, filtered and the solvent was evaporated,



WO U1/ 183UCr -42 PCT/EP(11/11G7/~9 The barostat consists of a strain gauge

| inked by an electronic relay to an air injectionaspiration system Both

t he strai wag@auwgeréand the i njection system are connected byPGEERG/(T49

doubl e-1 unmen pol yvinyl tube to an ultrathin polyethylene bag. A dial in the
barostat allows selection of the pressure |evel to be maintained within the
I ntragastric 5 bag. Femal e beagl e dogs, “Aei ghing 7-17 kg, were trained to
stand quietly in Pavlov franmes. They were inplanted with a gastric cannul a

under_genergaligpganes hes () BBfbiASIPLARydbIE AMibRNST B dmeReedthnol

| apar ot ormy,” an i'ncj ston was hr ou he gastric

| ongi t udi na[ﬂetéﬁtﬂeééltf?‘éﬂfﬁeﬁﬁéi%@ﬁcﬂﬁ@lﬁﬁ er and the | esser curve, 2 cm above
the nerves of Latarjet. The cannula was secured to the gastric wall by
means of a]@l,g&@ppwse string suture and brought out vi a a stub wound at

the left qd‘ﬁ he hy ochondrlu overy period
of two weekd A gqjug@n ?f;] Wﬁ‘i bRyl aci %@%&E@@r@r}g% éﬂ’ﬁf X opened
in order twaﬁmv@dﬁfpwxgasidmmmmfa @ﬂorbm;plyrrcﬁmia(oua’@ hfolme@eqmr:yol t he

h h 0 .t h
ot omeeh vesoct gt Whndiy Boslill oL SRR R oIl bl bl fdheo o
gastric camwithan 1demvatedmth taod endarméregas flown fTbk donpdatiixture vianstimedsn thec bag

during the 1‘8&‘-@%‘&&%‘2‘1&{ for %P‘f@hw%g afd at%QQmAthQaépa%u\‘@évéﬁriTUEﬁngg n{IWuFeewhé"t ° 20

the bag. g{; at1on perro
gast ri dOvol apmeenizntest eisles vauinhgndithe mﬁrmlee@asavaShettwﬁbtaénwrat@ﬁ@@&99 of 6

mr~lg (ab%&u&n&?ﬂrhgﬁﬁituré #8s &;&&Tcte@mﬂp};@@la ‘A@@t}ﬁq d}htéa sfg%w%tawaaneousl y
(S.C), | nt Eduosenal “Wi . Test 25 co e screened

changes |n ‘é}!fé{ tftgre @F‘ﬂ gt Wé%tEYﬁfPé’EPte%‘é‘i}gp rﬁs“%@ W‘F@‘edd“ﬁ'ér doses
and rout es DHERatdEbt ecmidd @litlesds fﬂm’eamfﬂahcv\dima%cﬁmmmhé tilthee avad evaporhed ng t he
screent ng. RS bR mt AR FRPUE Bl L Ep SPARLIR R <GRRRAE sl U

on rel axat I% ser va 1 on

S. C. orl5LD, offidnd dissarded agsin. dfhetfﬂeatbems e&matadadntélmrﬁanmlch)ldumas W O 111

/) 8311G - 43, bl P et Bver Ry epRNAREIRAgE ~ i n

vol une () 3"& NgPnie Gi[{ n)équg’{‘rr‘én%%f:% %Héerl n Vi Em%' TR s
LD. 2993 1; 98/2) The pmdg_cg fmctloqs wepe co theLﬂland the solvent was evaporated,

- S.C 233l 8 dBuRhiad0d (2- propenyloxy)- pyridine (intermediate (44).
b) To a mixture of NaH 60% (0.11 mol) in DME (170 ml), under nitrogen flow,
20  benzenemethanol (0.0698 mol) was added dropwise and the mixture was stirred at

room temperature for 30 minutes. Then a solution of intermediate (44) (0.046 mol) in
DME (170 ml) was added dropwise and the resulting mixture was stirred and refluxed
overnight. The cooled reaction mixture was washed with water and extracted with ethyl
acetate. The separated organic layer was dried, filtered and the solvent was evaporated
25  until dry. The residue was purified by open column chromatography over silica gel
(eluent: DCM/2-propanone/MeOH 100/0/0,96/4/0;96/0/4;90/0/10). The product
fractions were collected and the solvent was evaporated, yielding 6.2 g of
4-(phenylmethoxy)-3-(2-propenyloxy)-pyridine (intermediate 45).
¢) To a solution of intermediate (45) (0.0256 mol) in DCM (64 ml), bromine (0.0256
30  mol) was added dropwise and the mixture was stirred at room temperature for
30 minutes. The reaction mixture was washed with a saturated NaHCOj3-solution and a
few drops of Na;SOs-solution 10% and it was extracted. The separated organic layer
was dried, filtered and the solvent was evaporated until dry. The residue was purified by
open column chromatography (eluent : DCM/MeOH 100/0,99/1,98/2). The product
35  fractions were collected and the solvent was evaporated, yielding 6.68 g of 3-(2,3-
dibromopropoxy)-4-(phenylmethoxy)-pyridine (intermediate 46).
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15 20 25 3dilsae was gvepprped natibdrys brevigsidug was waghegiwity water and extracted with
10 DCM. The separated organic layer was dried, filtered and the solvent was evaporated
until dry. The residue was purified by flash column chromatography over silica gel
(eluent : ethyl acetate/(MeOH/NH3;) 96/4). The product fractions were collected and the
solvent was evaporated, yielding 0.52 g of 2-(bromomethyl)-2,3-dihydro-[1,4]dioxino-
[2,3-c]pyridine (intermediate 47).
15
Example A.16
a) 5-Bromo-pyrimidine (0.063 mol) was slowly added to 2-propen-1-ol (4.03 mol) at
0°C and this mixture was stirred at room temperature for 1 hour. Then NaH 60%
(0.126 mol) was added and the reaction mixture was stirred and refluxed for 48 hours.
20  Water was added and the mixture was extracted with ethyl acetate. The separated
organic layer was dried, filtered and the solvent was evaporated. The residue was
purified by short open column chromatography over silica gel (eluent : hexane/ethyl
acetate 50/50). The desired fractions were collected and the solvent was evaporated,
yielding 2.3 g of 5-(2-propenyloxy)-pyrimidine (intermediate 48).
25  b) To a solution of intermediate (48) (0.0169 mol) in DCM (250 ml), bromine
(0.0186 mol) was slowly added and the reaction mixture was stirred at room
temperature for 1 hour. The solvent was extracted with a saturated Na,COs-solution and
a few drops of a Na,SOs-solution (10%). The separated organic layer was dried, filtered
and the solvent was evaporated. The residue was purified by short open column
30  chromatography over silica gel (eluent : hexane/ethyl acetate 66/33;50/50). The desired
fractions were collected and the solvent was evaporated, yielding 3.85 g of 3-(2,3-
dibromopropoxy)-pyridine (intermediate 49).
c¢) To a solution of intermediate (49) (0.0123 mol) and H,SO4 (0.0135 mol) in water
(5 ml), CH3;CO3H 35% (0.0246 mol) was added dropwise and the reaction mixture was
35  stirred at room temperature for 16 hours. The mixture was extracted with ethyl acetate.
The separated organic layer was dried, filtered and the solvent was evaporated. The
residue was purified by short open column chromatography over silica gel (eluent :
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25  and the mixture was stirred, then warmed slightly until complete dissolution. The acidic
solution was added dropwise (over 30 minutes, under argon) to a solution of KOCN
(0.100 mol) in a mixture of methanol in water (70:30; 100 ml), stirred at room
temperature pH went from + 8 to x 6). The reaction mixture was stirred for 19 hours at
room temperature. More KOCN (0.32 g) was added and the reaction mixture was

30  stirred for 90 minutes at room temperature. More KOCN (0.9 g) was added and the
reaction mixture was stirred for 75 minutes at room temperature, then for 6 days at
95°C. The reaction mixture was cooled. Concentrated HCl (20 ml) was added
dropwise. The reaction mixture was stirred for 2 hours at 95°C, then stood overmght at
room temperature. The precipitate was filtered off, and the filtrate was stirred and

35  cooled for 3 hours on an ice-bath. The resulting precipitate was filtered off and dried,
yielding 19.6 g of 1-[3-[bis(phenylmethyl)amino]propylldihydro-2,4(1H,3H)-
pyrimidinedione (intermediate 53).
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A mixture of intermediate (1) (0.00815 mol), 1-(3-aminopropyl)tetrahydro-2(1 H)-
15  pyrimidinone (0.00815 mol) and CaO (0.022 mol) in (26.5 ml) was stirred at 100°C
overnight in a Parr apparatus. The excess of CaO was filtered off. The filtrate was

evaporated till dryness. The residue was purified by open column chromatography over
silica gel (eluent 1: CH,Cl,/CH30H 90/10 and eluent 2: CH,Cly/(CH3;OH/NH3) 96/4).
The pure fractions were collected and the solvent was evaporated. The residue was

20  purified again by HPLC over silica gel (eluent: CHyCly/(CH3;OH/NH3) 93/7). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from DIPE. The precipitate was filtered off and dried, yielding 0.88 g of (+)-1-[3-[[(2,3-
dihydro-1,4-dioxino[2,3-b]pyridin-3-yl)methylJamino]propyl]tetrahydro-
2(1H)pyrimidinone (compound 1).

25
Example B.2
A mixture of intermediate (6) (0.0092 mol) and mtermediate (13) (0.0183 mol) was
stirred for 2 hours at 100°C. The crude reaction mixture was purified by open column
chromatography over silica gel (eluent: CH,Cl/CH3OH 90/10). The desired fractions

30  were collected and the solvent was evaporated. The residue was washed with DIPE,
then dried, yielding 1.48 g of (£)-1-[3-[(1,3-dioxolo[4,5-b]pyridin-2-yImethyl)amino]-
propyl]tetrahydro-5,5-dimethyl-2(1H)-pyrimidinone (compound 10).

Example B.3

35 A mixture of 2-(bromomethyl)-3,4-dihydro-2H-pyrano[2,3-blpyridine (0.007 mol) and
1-(3-aminopropyl)tetrahydro-2(1H)-pyrimidinone (0.014 mol) was stirred for 2 hours at
100°C. The crude reaction mixture was treated with DCM and the resulting solid was
filtered off and discarded. The filtrate was evaporated and the residue was purified by
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Example B.6
Potassium hydroxide (0.0022 mol) in ethanol was added to compound (44) (0.0012

30  mol) in ethanol. The reaction mixture was stirred for 4 hours at 50°C, then overnight at
room temperature. The solvent was evaporated. The residue was purified by HPLC over
RP BDS (Hyperprep C18 (100 A, 8 pm; eluent: H,O/CH;CN (0 min) 100/0, (24 min)
63/37, (24.01-32 min) 0/100). The product fractions were collected and the solvent was

evaporated, yielding 0.050 g of compound (50).
35

Example B.7
Reaction under nitrogen atmosphere. Compound (R268652) (0.0037 mol) was stirred in

THF (120 ml), and cooled on an ice-water bath. Lithiumborohydride (0.0074 mol; 3.7
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8. A process for preparing a pharnmaceutical conposition as clained in claim
7 wherein a therapeutically active amount of a conpound as clained in any
of clainmswDdaiwsgei s 20 intinmately m xed with a pharnaceut i gat/Epoiaseppt abl e
carrier. 9. A conpound as clainmed in any of clains 1 to 6 for use as a
medicine. 10. A process for preparing a conpound of fornula (1) wherein 25
a} an internediate of fornmula (I1) is al3Bylated with an internedi ate of
formula (11l1) in a reaction-inert solvent and, optlonally in the presence
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0.9 g of compound (28), [oc]D0 +42.77° (c = 25.72 mg/ 5 ml in CH30H), mp. 216°C.

Example B.10
A mixture of intermediate (3) (0.04 mol), 1-(4-piperidinyl)-2-imidazolidinone

35  (0.05 mol) and NaHCO4 (0.09 mol) in 1,4-dioxane (300 ml) was stirred and refluxed
for 60 hours. The solvent was evaporated. The residue was partitioned between water
and DCM. The separated organic layer was dried, filtered and the solvent evaporated.
The residue was purified by column chromatography over silica gel (eluent :
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silica gel (eluent : CH,Cl,/CH30H 97/3). The product fractions were collected and the
35  solvent was evaporated, yielding 6.0 g of (S)-3-[[(2,3-dihydro[1,4]dioxino[2,3-
blpyridin-3-yl)methyl](phenylmethyl)amino]-propanenitrile (intermediate 56).
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C109& () - ! Wapgwided Jropwiseangiglqyly to a mixture of interme 1ate (57) (0.0032 mol) and
10 triethylamine (0.0048 mol) in THF (50 ml). The reaction mixture was stirred overnight
at room temperature. The solvent was evaporated. The residue was partitioned between
water and DCM. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent
: CHyCl,/(CH3OH/NH;) 99/1). The desired fractions were collected and the solvent
15 was evaporated, yielding 0.8 g of (S)-[[3-[[(2,3-dihydro[1,4]dioxino[2,3-b]pyridin-3-
yDmethyl}(phenylmethyl)amino]propylJamino]- acetic acid, ethyl ester (intermediate
58).
e) A mixture of intermediate (59) (0.002 mol) in dioxane (7.3 ml) and THF (2.4 ml)
was stirred at room temperature. Trimethylsilyl isocyanate (0.0023 mol) was added and
20  the reaction mixture was stirred and refluxed for one hour. The solvent was evaporated.
The residue was dissolved in HCI (6 N; 6.2 ml), then stirred and refluxed for one hour.
The reaction mixture was cooled, poured out into NH4OH/ice, and extracted with
DCM. The separated organic layer was dried, filtered and the solvent evaporated,
yielding 0.4 g of (S)-1-[3-[[(2,3-dihydro[1,4]dioxino{2,3-b]pyridin-3-yl)methyl]-
25  (phenylmethyl)amino]propyl]- 2,4-imidazolidinedione (intermediate 60).
f) A mixture of intermediate (61) (0.001 mol) in methanol (50 ml) was hydrogenated
with palladium-on-carbon (0.2 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 ethanol and converted into the ethanedioic acid salt (1:1), yielding 0.3 g of
30 compound (30), (mp. 190°C; [oc]12)0= -35.99° (¢ = 24.87 mg/5 ml in DMF).

Table F-1 to F-7 list the compounds that were prepared according to one of the above
Examples. The following abbreviations were used : .CoH204 stands for the

ethanedioate salt
35
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' (A); .CoHa04 (1:1);
20
2 | B.1 | -N=CH-CH=CH- ~(CHp)3- (o = +44.40°
(c = 24.66 mg/5 ml in
- e methanol)
B); -C2H2£4 (1:1);
3 | B.1 | -N=CH-CH=CH- (CHy)y- mp.203; [olp = -44.65°
(c =24.75 mg/5 ml in
o __methanol)
_4_{: Bl .ﬁfcjﬁféﬁiﬁﬁ ';"-_‘éhlgq-c@@g)z CHZ— | _{CaFp04 (1:1); mp. 164.9
5| Bl | -CH=CH-CH=N- | -CH,-C(CHy)CHy- e )
6 | B.2 | -N=CH-CH=CH-_ -CH,y-CO- L C’>_H’>0f} @n
7 | B2 | N=CH-CH=CH- |{ _ -CH.z-_(_?}Ig _{39_- e
8 | B3| -CH=N-CH=CH- | CHpj- CothOg (1)
(S); .\CoH204 (1:1);
25 |B.11| N=CH-CH=CH- |  -CHy-CH,-CO- mp.186; [ay = - 37.46°
ol (c=26.56 mg/5 ml DMF)
26 _BLZ_ —N—CH—CBr—~CH— i ~(CH2)3- CoHy04 (1:1);
(A); .CoHpO4 (1:1);
2
27 | B.9 | -CH=N-CH=CH- ~(CHp)3- mp-212°C; [a]DO='42'500
(c =25.06 mg/5 ml in
CH;0H)
R T By coﬁgo;"(& 1);
28 | B9 | -CH=N-CH=CH- -(CHy)3- mp. 216°C; [0l = +42.77°
(¢ =25.72 mg/5 ml in
CH;0H)
.29 { B3 | -N=CH-N=CH- _ ~(CHps- CaHpO4 (1:1);
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60 | B.3 | -CH=N-CH=CH- -(CHy)3- -
Table F-2
X
1
illzf,aU\Ilq/\/\N_K NH
3
a~\\a4 H Qj
Co | Ex. _al=g?-g3=at Q- Physic.al data
No. | No. (mp. in °C)
9 |B.2| -N=CH-CH=CH- ~(CHp)s- CoHpO4 (1:1); mp. 195.7
5
Table F-3
. x
?2,,;1 ' OW/\I]\I/\/\N NI
akall 0] H &Q)
Co | Ex. _al=a?-ad=at -Q- Physical data
No. | No. (mp. in °C)
10 |B.2 | -N=CH-CH=CH- |-CHyC(CH3h-CHp-} ~ = -
11 |B.2 | -N=CH-CH=CH- -(CHp)s- CoH04 (1:1)
10  Table F-4
O
1
222
a N N NH
SO
at O
Co | Ex. _a'=at-gd=at RG Q- Physical data
No. | No. (mp. in °C)
12 | B4 | -N=CH-CH=CH- | benzyl | -CHyp-CO- -
13 | B.5 | -N=CH-CH=CH- H -CH,-CO- -
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14 | B2 | -N= CH—CH—CH- —CHy~N

15 | B.1 | -N=CH-CH=CH- mp.160°C
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N

ol

a
5
Q
o
i
—~~
&
[\
N’
“

(A); mp. 160°C;
[0y = +30.11°
(¢ =23.75 mg/5 ml in
_methanol)
(B); mp. 165°C;
[ = -30.11°
(¢ =930 mg/5 ml in
methanol)

(A); mp. 132°C;
[oc]1230= +38.88°
(c =24.95 mg/5 ml in
methanol)
(S); mp. 132;
20
[o]p =-41.70°
(c =24.34 mg/5 ml in
_methanol

(CHz)s- mp. 200°C

(A); mp. 195°C;
[oc]zDoz +38.51°
(c =25.97 mg/5 ml in
methanol
(S); mp. 195°C;
[0 = - 41.90°
(c =24.82 mg/5 ml in
methanol
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jent

18 | B.1 | -N=CH-CH=CH- | —CH;N -(CHy),-

19 |B.10 | -N=CH-CH=CH- | —CH;~ -(CHyp),-

20 | B.1 | -N=CH- CH—CH— —CH;~N
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21 | B.1 | -N=CH-CH=CH- -(CHy)3-
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22 |B.10 | -N=CH-CH=CH- | —CH:N -(CHp)3-
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C. Pharmacological examples

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

Gastric tone cannot be measured by manometric methods. Therefore an electronic
5 barostat was used. This allows the study of the physiological pattern and regulation of
gastric tone in conscious dogs and the influence of test-compounds on this tone.

The barostat consists of an air injection system which is connected by a double-lumen
14-French polyvinyl tube to an 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 1ntragastric bag, maintained at a constant pressure. The
barostat maintains a constant pressure (preselected) within a flaccid air-filled bag
introduced into the stomach, changing the volume of air within the bag by an electronic

feedback system.
15

Thus, the barostat measures gastric motor activity (contraction or relaxation) as changes
in intragastric volume (decrease or increase resp.) at a constant intragastric pressure.
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A J_1,;
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db, ;
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Claims

1. A compound of formula (I)

1
P\,_al 1
. L 5
R™—T I Alk—A—R> (D),
a;/\\a4 22
R

5
a stereochemically isomeric form thereof, an N-oxide form thereof, a
pharmaceutically acceptable acid addition salt thereof, or a quaternary ammonium
salt thereof, wherein
10 -a'=a%-a’=a®- is a bivalent radical of formula

N=CH-CH=CH- (a-1),
-CH=N-CH=CH- (a-2),
-CH=CH-N=CH- (a-3),
-CH=CH-CH=N- (a-4),
15 N=N-CH=CH- (a-5),
N=CH-N=CH- (a-6),
N=CH-CH=N-  (a-7),
CH=N-N=CH-  (a-8),
-CH=N-CH=N-  (a-9), or

20 -CH=CH-N=N- (a-10),

-Z1.72- is a bivalent radical of formula
-Y1-CH(R4)-CH»- (b-1),
-Y L-CHR#H-0- (b-2),
-Y1.CH(R%)-CH,-O- (b-3),

25 “Y!-CH(R4)-CH,-S- (b-4),
-Y1-CH(R4)-CH,-NH- (b-5),
-Y1-CH(R#4)-CH,-CH,- (b-6),
-Y1-CH(R4)-CH>-CH>-CH>- (b-7),
-Y1.C(R4)=CH- (b-8),

30 -Y1-C(R%)=CH-CH,- (b-9),
-Y1-CH(R4)-CH=CH- (b-10), or
“Y1-C(R4)=CH-CH,-CH,- (b-11), or
-Y1-CH,p-CH(R?) - (b-12),

wherein, where possible, optionally one or two hydrogen atoms on the same or
35 a different carbon or nitrogen atom may be replaced by hydroxy,
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Cy_qalkyloxyC_4alkyl, C;_salkylcarbonyl, or Cy.salkyl optionally substituted
with halo, hydroxy, Cs.¢cycloalkyl or phenyl;
Y' is oxygen or sulfur;
Alk! is Cy_salkylcarbonyl, carbonylCj_4alkyl, Cj.qalkylcarbonylC|_4alkyl, carbonyl,
5 or C_galkanediyl optionally substituted with hydroxy, halo, amino,
hydroxyCj.4alkyl, Ci-4alkyloxy, hydroxycarbonyl, C;_salkyloxycarbonyl,
aminocarbonyl, mono- or di(C_4alkyl)aminocarbonyl, C;.4alkyloxyCj.4alkyl,
C)-qalkylcarbonyloxy, Cj.4alkylcarbonyloxyCy_4alkyloxycarbonyloxy,
C|-qalkyloxyimino, phenylCj.4alkylamino, C;.qalkyloxycarbonylCj.galkenyl,

10 cyanoCji.galkenyl or Cj_gcycloalkylcarbonyloxyCj.salkyloxycarbonyloxy;

R1, R? and R3 are each independently selected from hydrogen, Ci.galkyl,
Cs.galkenyl, Cy.galkyloxy, hydroxycarbonyl, trihalomethyl, trihalomethoxy,
halo, hydroxy, cyano, nitro, amino, Cj.galkylcarbonylamino,
C\.galkyloxycarbonyl, Cj.qalkylcarbonyloxy, aminocarbonyl, mono- or

15 di(Cy.galkyl)aminocarbonyl, aminoCj.galkyl, mono- or
di(C1.galkyl)aminoCj_galkyl, Ci.4alkylcarbonyloxyCj.4alkyloxy-carbonyloxy,
or Cy_gcycloalkylcarbonyloxyCi.galkyloxycarbonyloxy;

R4 is hydrogen, hydroxycarbonyl, phenyl, aminocarbonyl, mono- or
di(C, salkyDaminocarbonyl, Cj_salkyloxyCy_sgalkyl, C;_salkyloxycarbonyl,

20 N-pyrolidinylcarbonyl, N-piperidinylcarbonyl, N-homopiperidinylcarbonyl,
Cy.4alkylcarbonyloxyCj_salkyloxycarbonyl, Cy_4alkyloxycarbonylCi.salkyl,
Ca_geycloalkylearbonyloxyCy _salkyloxycarbonyloxy, or Cy.salkyl optionally
substituted with hydroxy, cyano, amino, phenyl, mono- or di(C,.salkyl)amino,
or mono- or di(Cj.4alkyl)aminocarbonyl;

25 -A- is a bivalent radical of formula

—N—Alk*—

II{G

(c-1)
Ts Te TG

D, —Crowe 0

— ~—N ——CHps —
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(c-2) (c-3) (c-4)
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20 Cs.gcycloalkylcarbonyloxyC).4alkyloxycarbonyloxy;
R5 is aradical of formula
X
7 . RE  RL /RIO (?)n /lk
j‘]\\ /L , CHYI ©CHyp
~ R ~ /1\ ~ /S\ ,R | |
N~ "N N~ N —N N—R’
) W T
d-1) (d-2) (d-3) (d-4) (d-5)
whereinnis 1 or 2;
25 plis 0, and p2is 1 or 2; or pl is 1 or 2, and p2 is 0;

X is oxygen, sulfur, NR? or CHNO»;
Y2 is oxygen or sulfur;
R7 is hydrogen, Cj_galkyl, C3.¢cycloalkyl, phenyl or phenylmethyl;
R8 is Cj_galkyl, C3_gcycloalkyl, phenyl or phenylmethyl;
30 R is cyano, C)_galkyl, C3_gcycloalkyl, Ci.galkyloxycarbonyl or aminocarbonyl;
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Q is a bivalent radical of formula

-CH,-CHo>- (e-1), -CO-CHj- (e-6),
-CH-CHy-CHy- (e-2), -(CHy),-CO- (e-7),
-CH»-CHy-CH>-CHj- (e-3), -CO-(CH3)3- (e-8),
10 -CH=CH- (e-4), -CO-CH-CO-  (e-9),
-CH,-CO- (e-5), CHp-CO-CHy-  (e-10),

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

0
CHZ— \\—
@ @
15 (e-11) (e-12)

2. A compound as claimed in claim 1 wherein R3 is a radical of formula (d-1) wherein
X is oxygen, and Q 1s a radical of formula (e-2) or (e-5).

20 3. A compound as claimed in claim 1 wherein wherein the bivalent radical
-a'=a’-a’=a*- is of formula (a-1), (a-2) or (a-4); the bivalent radical -Z!-Z2- is of
formula (b-1), (b-2) or (b-4) wherein R4 is hydrogen; Alk! is -CH»-; the bivalent
radical -A- is of formula (c-1) or (c-2); and R? is a radical of formula (d-1) wherein
X is oxygen, R7 is hydrogen, and Q is (e-1), (e-2), (e-5) or (e-7).

25
4. A compound according to claim 1 wherein wherein the bivalent radical -a'=a*-a’=a*-
is of formula (a-1), (a-2) or (a-4); the bivalent radical -Z1-Z2- is of formula (b-1),
(b-2) or (b-4) wherein; R4 is hydrogen; Alkl is -CHjs-; the bivalent radical -A- is of
formula (c-2) wherein RO is hydroxymethyl; and RS is a radical of formula (d-1)
30 wherein X is oxygen, R7 is hydrogen, and Q is (e-1), (e-2), (e-5) or (e-7).

5. A compound according to claim 1 wherein the bivalent radical -a'=a’a’=a’- is of

formula (a-1), (a-2) or (a-4); the bivalent radical -Z!-Z2- is of formula (b-1), (b-2) or
(b-4) wherein R4 is hydrogen; Alk! is -CHj-; the bivalent radical ~-A- is of formula
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A compound as claimed in claim 1 wherein the compound is
1-{1-[(2,3-dihydro[1 41dioxino[2,3-b]pyridin-3-yl)methyl]-4-piperidinyl}- 2-
imidazolidinone;
1-[1-[(2,3-dihydro[1,4]dioxino[2,3-b]pyridin-3-yl)methyl}-4-piperidinyl]ietrahydro-
2(1H)-pyrimidinone;
1-[3-[[(2,3-dihydro[1,4}dioxino{2,3-b]pyridin-3-yl)methylJaminoJpropylidihydro-
2,4(1H,3H)-pyrimidinedione; and
1-[3-[[(2,3-dihydro[1,4]dioxino[2,3-b]pyridin-3-yl)methylJamino]propyl]- 2,4-
imidazolidinedione, a pharmaceutically acceptable acid addition salt , a
stereochemically isomeric form, or an N-oxide form thereof.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
a therapeutically active amount of a compound as claimed in any of claims 1 to 6.

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

A compound as claimed in any of claims 1 to 6 for use as a medicine.

10. A process for preparing a compound of formula (I) wherein

_P_]j

6.

5

10
15 7.
8.

20
9.

25

30

a) an intermediate of formula (II) is alkylated with an intermediate of formula (IIT)
in a reaction-inert solvent and, optionally in the presence of a suitable base,

1
l&ll 71
a
Rz—él—%/ \/IE 7—>~A1k1~w + H—A"R® ————> ®
R3¢a4 Z-
Im (In

b) an intermediate of formula (IV), wherein Alk! represents a direct bond or
Cj-salkanediyl, is reductively alkylated with an intermediate of formula (III);

l
e A D
,3/ —>—A1k‘ CHO + H—A—R’> ———> @

Iv) (I
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5 (1
in the above reaction schemes the radicals -Z1-Z2-, R1, 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
10 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.



