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4- ( AM NOVETHYL) - PI PERI DI NE BENZAM DES AS 5HT 4
- ANTAGONI STS The present invention is concerned wth

wamenslomsespounds of formula (1) having PCT/EP2004/006285

5HT4- ant agoni stic properties. The invention further
relates to nethods for preparing such novel conpounds,
pharnaceutical conpositlons c&nprising sai d novel
conpounds as as a nmedicine of sa
ﬁ?ﬁ@@m@ OWI@ELEI?LP@BIQN% B@%\&‘\MIQ@% ﬁSé%néﬁM@é%NISTS
of 3- or 4-substituted 4-(am nomethyl)- piperidine
deri TEeS:
compounds of the present invention differ fromthe

CTHeGesRNt in'étftion mwmemswlws b t:uxhpd)&mas oPforinlR (T) havmg

f f f t
HE ceNsesRetE PrABeRey LRI oh BEer NG E Bt Sydrergrine
heaaklo ngved ugmpdimd 3, prhametbytical dvenpastieantonmerisgradknayvel

, ; ¢

pr%g%h .%ékggﬁﬁg?é ﬂ??ﬁgFE§&§%§%g§8%§&3F§L|gsed in
WO- 00/ 37461. The present invention concerns conpounds
oWO-00/37A6d didcjoses bitynlie behmamides| of 3+ enreubstitutesi-4r(aminomethyl)-
p:ﬂ rﬁﬁﬁe de?irx}at}_\}és ﬂé@/lﬂggﬁ'i"g]gflﬁg&ﬁﬁfc’ pr@;;erl"f’es

rmaceutical ly accept e acid base addition salt
t hereof, wherein -R-R 2 - is blvalent radi cal of

fﬂwmmou@scgi]tlgx erse@hmxgntlon@.lf@q fooncthe CLte(( art g)'lown gorgppunds

kPthd reserQeGﬁa Zarfetién (oA tHY 4-po&ltiéfbf the benzamide
i%%l}am CH %%"&Q N (a-6), -0-CH
@Hﬁle&h% hrarog%oml%@% CH2- CH2- CH2. -
(a-8),wherein in said bivalent radicals optionally one
AUnexpectéil g tgpeseat emﬁpcmﬁds Sffosaiie (I hav iehprdwwdendtabolic stability

Cpr(r);?e?'trllese}:toglrg n%XVIBI the C5) l f%:u% s Qgéclg):lsed/\irall W-’oo%’m?i’.d roxy.

The present invention concerns compounds of formula (I)

R’ R
0
/ T ] 3
[—N CH;yN— R
H
' R' R?
N

a stereochemically isomeric form thereof, an N-oxide form thereof, or a
pharmaceutically acceptable acid or base addition salt thereof,
wherein

-RI-R2- is a bivalent radical of formula

-0-CHy-O- (a-1),
-0-CH,-CHj- (a-2),
-0-CH3-CH3-0- (a-3),
-0-CH3-CHjy-CHy»- (a-4),
-0-CHj3-CHj3-CH;,-0- (a-5),
-0-CH,-CH3-CH3-CH>- (a-6),

-0-CH;,-CH3-CHy-CH»-0O- (a-7),
-O-CHy-CHy-CH3-CH,-CHy-  (a-8),
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R3 is hydrogen, halo, Cralkyl; R4 is C -6alkyl; G
Nal kyl substituted with cyano, or { "al kyl oxy;

w@EREahbogsoxy; cyano; ami no or nono or di (C i  PCT/EP2004/006285

_6al kyl)am no; R5 is hydrogen or C _6al kyl, and the
-OR5 radical is situated at the 3- or 4-position of
the piperidine noiety; L is hydrogen, or L is a
radical of formula -Alk-R* (b-1), -Ak-X-R7 (b-2),
-whdteil-CgadpivRent(dadig)ls optionally knZerGvotlydidReRAtPmE lon4hg same or a

: ; e S s
e
3 gahxdrpgan hadowCaellys: aryl or Het; R7 is G _6al kyl ;
G4 G0k ghIkSIULS LhlkiAtQBstithtbd with 4y oY or CReN6y0 @, Kilkyloxy;
aryl oirﬂéHef; oAl et SRR SRR S saligloxy
hy dr'O8¥h agpnacgr m%{}WId,‘(CR@a DHYPogen, G ~al kyl ,
@_G¢ Mgdrogdnkor I ptlikiy xid thie -ARY kradicdl issitaated atethé 3bertiposition of
Nqu wher ei n. Rlp i, hydrogen or C - alkyl; Zis a
dir eg? PIREAY™C BP'°S> or " NR1O wherein R10 is hydr ogen or
di _dahydrbgenRar laisch iRdizaled dérmiulependent | y are hydrogen,
G- alkyl, _Gg#sycloal kyl, or .1&nd R12 conbined with
the nitrogen atr om beari ng Rll%%ng R12 may form a
pyrrol i di nyplk-XiBderi di nyl, pi perdzi nyl or
4- mor phol i nxjk-vigigop®oh bei ng (epy,ienal | y substitut ed
with G - a o a I ese unsubsti tuted phenyl
=OY-NR! 2 o .
or phenyl §%§é¥f¥d§ingf§L 1,Qé§5r 3 substituents each
i wickrpie rdenAlkyis €¢l gadkanddifyl, and hal o, hydroxy, C - al kyl,
b6 - Xy .= | k e N 1 lamino: 1 or Het:
e PRIt by DL SRR S Bt o o
i risSulsplisly C;-alkid spstitpted piith dsiduoxy o erdigipalkvibanyi eiklely
Wt hs @ S; $0) kyYNR®safdF Dbeing hydrogen or Cj.galkyl;

RY is hydrogen, Cj_galkyl, C3.¢cycloalkyl, hydroxy or aryl;

Y is adirect bond, or NR10 wherein R10 is hydrogen or Cy.galkyl;

Z isadirect bond, O, S, or NRI0 wherein R10 is hydrogen or Cj.galkyl;

R!! and R!2 each independently are hydrogen, C1.galkyl, C3.¢cycloalkyl, or R1! and
R!2 combined with the nitrogen atom bearing R!! and R12 may form a
pyrrolidinyl, piperidinyl, piperazinyl or 4-morpholinyl ring both being optionally
substituted with Cj_galkyl;

aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3 substituents
each independently selected from halo, hydroxy, C.galkyl, Ci-galkyloxy,
C1.salkylcarbonyl, nitro, trifluoromethyl, amino, aminocarbonyl, and
aminosulfonyl; and

Het is furanyl; furanyl substituted with C.galkyl or halo;

tetrahydrofuranyl; tetrahydrofuranyl substituted with Cj.galkyl;

dioxolanyl; dioxolanyl substituted with C1_galkyl;

dioxanyl; dioxanyl substituted with Cj_galkyl;

tetrahydropyranyl; tetrahydropyrany! substituted with Cj.galkyl;
2,3-dihydro-2-oxo-1H-imidazolyl; 2,3-dihydro-2-oxo-1H-imidazolyl substituted
with one or two substituents each independently selected from halo, or
C1_6alky1;

pyrrolidinyl; pyrrolidinyl substituted with one or two substituents each
independently selected from halo, hydroxy, or C;_galkyl;
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t et rahydrofuranyl; tetrahydrofuranyl substituted wth
g ~al kyl ; di oxol anyl; dioxol anyl substituted with G

wO 200R900838di oxanyl ; di oxanyl substituted w th QPCEFEP2004/006285

al kyl ; tetrahydropyranyl; tetrahydropyranyl

substituted wth G ~al kyI 2, 3- di hydro- 2- oxo-

1H i m dazol yl; 2, 3-di hydro 2 0Xx0- 1Him dazolyl
substituted with one or two substituents each

i ndepeaiyddinyl; )pyﬂéihyﬁkﬂubsiitﬁued withaine or tyo Wbstitkerts each independently

pyrroISEQE@ 0%16 qlkgl%kgydéeﬂtqgﬁ&ltut ed wth one or two

substit uen S ea del ected from hal o,
hydr oxpyrimading; pycinidjayl mhsnm lt qudwayubsgwme@@t ed

Wi th qR&pehd Ylﬁsélé’&&tfr&ﬂ%ﬁiosh bﬁéf Iaylently
sel ect ed fro

pyri mRFAgAny pemdﬁ%lay i bstitgied with aL%E r 0o wasﬁge%fr eacho
subst iihdepehdentiaedlediediepa ms}emy \C IS@U@Mx@dCf gzﬂmlh)ah@lo,

hydroxy. or 6al kyl >

cubst iR Ry g R AR R R SRERY b

i ndepéndtpredeptly e¢leteckfiornrhydoky.d? galkylagyal kydlleydyr hato.
.6al kyl or halo; pyrazinyl; pyrazinyl substituted with

%seus%g n {hwoég%ﬁga %ﬁﬁ&% h%?on gé&ﬁ%l‘?@ Flﬂ %M?r%e{)riglto%gnd éodO'
| G oy SirAighicran ranchishehainedhiraled ysheqartniradicals having
;1%(?{9 i Q% tztccg}bgﬁ gtrog%rsgemafg& elxaqﬁlte ul?gt?glk }Zt'hylg rsf)dpple $utyl, 1-methyl-
esfaftcmetyRroRY 2g Befye! Rt in ettt BLOrar 80 o he
Illemoh%hémhereeﬁ}{aying Soora@arhonlatidryd, such—axptohykmﬂly,IZ-methyl-

2bué){ U%%lb% oegkj E}n%%? @%g dﬁﬁg?%og L %nErYJI to' ScIghARlL. ERtobutyl,

longltﬂ zoe caclobrisbit apalkenedislidefings bivlsnt ssaghpbebranched chain

bR lx‘&cﬂéa'ls Rehivihe £BRMYo 19%30H%tdnﬁ§‘s%ch as, for examPle

-6eyc|
epetﬁ%{;éwﬁ’ pEx mne@g/ﬁfﬂﬁé';éaaﬁé’deﬁyﬁ& RisARrL | St

bil,§-hexxantdist, 1 ?7' Iptanediyh 1 Bretaddigh dindivaedigal hodecanediyl,

;@Ff _ga I%}gfeg ?}eﬁn g(%igér 2 1y}indgth% Eﬁ alégngn?etrg {B%re%%!(aA%ﬁCanediyl

IdeSings ipal e dirgight dr, btanwbccadem yptdrocartenpadicanenitaihing from 1 to 4
agooﬂ%&ﬁﬂse%icﬂ las, f&r &aﬂl e A angﬂ.héqul L2 &Rt AP 3Yropanediyl, and

nonane
1 ,4-butanediyl.

The term * stereochemlcally isomeric forms” as used hereinbefore defines all the
possible isomeric forms which the compounds of formula (I) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.
Compounds encompassing double bonds can have an E or Z-stereochemistry at said
double bond. Stereochemically isomeric forms of the compounds of formula (I) are

obviously intended to be embraced within the scope of this invention.

The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove
are meant to comprise the therapeutically active non-toxic acid and base addition salt

forms which the compounds of formula (I) are able to form. The pharmaceutically
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1, 11- undecanediyl, 1, 12-dodecanediyl and the branched
i soners thereof. ¢ ~al kanedi yl defines bival ent

W@ 20vaigisss or branched chai n hydrocarbon radi caPGI/EP2004/006285

containing from1l to 4 carbon atons such as, for

exanpl e, nethanediyl, 1, 2- ethgnedlyl 1, 3- propanedi yl ,
and 1, 4- but anedi yl . The term stereochen1cal|y

isoneric forms" as used herei nbefore defines all the
peseitibleadid edditiorcsalts carsconveientlythe bt hydeeatig the base farm

( 1] t . ..
(i Y RS G RASE SRt KRR o i
oselﬁb@s;lsydrw igriagidsiece. bydrashloioardiydrabramis jagide sbfvric itrig,
f@@@{d{ig ghrrg Fﬂséqgﬁ%eiedg adrﬂdéédﬁlcea%ldé@,ﬁélﬁésnfdﬁ @xahple, acetic, propanoic,
ecuj.ar
RSB0, IR PYTHV B aiE 0 s Pih sl Bl Tl eol e plagane-
hdivie atid®, nkleioy fufaciorhalgy tadthriq mtrls,ubﬁhaﬂeuﬂfdnsc ethanesulfonic,
q)eégéngﬁl’ﬂo cl Iqt(éluégeg{lltf(l)na}clzl %ller\é%g garl] a?(ghgs%h fn%%am(ac and

e¢he kpagdd. ng doubl e bonds can have an E or
Z-stereochem stry at said double bond.

%&{v%fé@}%?d%@it lféf SSCQHBE F&nvfeﬂéd@ dﬁ’%atﬁl@rﬁ V@lﬁ’f%@g@éﬁ{e base into

are obviously int to be
fabassdomtope of this invention. The
pharmaceutically acceptable acid and base addition

SAd & ﬂfQHﬁﬂ (L& NRRRUR aélHFc Pi&seh Ena& Qlse %@Tébhv%ﬁed into
the théerapeutically aﬁélve %ég_ oxi c acid ﬁh

O8I DPRstPXaGMEtal o aRInGATditon 1 TRERSRYUFAMaH Wi %Rawoaneﬁe)mgamc
3@513 utﬁl&bﬁné BaskQr Appropatp bave FRIC Etinis eaxhbij:&(; cepkahple, thei d
agditi.on s n taln

CrEnbrg S 000 SRR Rt AR AR A4 By sodium,
Apyassipn, atagnesoimisateaump saltsand therlikexsuitp with argepigbasess €.g. the
a&(‘g&eﬁ D Peh cyhgfj églgﬁgfal@l l@@fa@ﬁmuﬁ sgl’ts Qﬂdj!i WY@ dnfin® 5c1ds such

ron1c a nitric, phosphoric and t
I4$< rﬁ&ﬁ@§efﬁwn6?gﬁﬁp%m&5ﬁ8§ &uch as, for exanple,
acetic, propanoic, hydroxyaceti c, Iactic pyr uvi c,

o tbfm fddifon SANANSEH l@réi)nabo'if@hl%‘ b@mpr%é@ ﬁierhbb‘va{eb which the
butaned oi ¢ aci.d

oo TS U POFbes e pfeerpitofFable to T Huef solvares
b @ rReatpletdates pale dolagssaad kedikec, cycl ami c,
salicylic, ["- aninosalicylic pannic and the like

i ds. nver sel ne._can g v rtqg y
B e
f forms although not explicitly indicated in the above formula are intended to- be 1ncluded
within the scope of the present invention. For instance, when an aromatic heterocychc
ring is substituted with hydroxy the keto-form may be the mainly populated tautomer.

The N-oxide forms of the compounds of formula (T), which may be prepared in art-
known manners, are meant to comprise those compounds of formula (I) wherein one or
several nitrogen atoms are oxidized to the N-oxide. Particularly those N-oxides are

envisaged wherein the piperidine-nitrogen is N-oxidized.

A group of interesting compounds consists of those compounds of formula (I) wherein
one or more of the following restrictions apply :

a) -R1-R2- is a radical of formula (a-3); and/or

b) -RI-R2- is a radical of formula (a-5); and/or
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The conpounds of formula (1) containing an acidic
proton may al so be converted into their non-toxic

wOoreahoosss am ne addition salt fornms by treat merdtT/BP20b4/006285

appropriate organic and i norgani c bases. Appropriate
base salt forns conprise, for_exanple, the amoni um
salts, the alkali and earth é?kal ine netal salts, e.g.
the lithium sodium potassium nagnesium cal cium
S@IR%ls&mdiogé‘lﬁorIHakEandi/aits wi th organic bases, e.g. the
I hi i ne, ' S
B ool e HEMEE B o YRR, Bl
arg@p@aﬂieflamlys,uamé/oand the like. The termaddition salt

ﬁewzﬁ@. &}%g&i BARRM gl ah&&eamrlla&@a 1§ n&a&alavaie%s oMigebition of

soffrrrua as wel he salts
théh"eB’ﬂ)eﬂ‘HP%n%laé‘d/l% form Such sol vat es are for

etz F0Dis By vy g b the AlORFvalliahla s sitiaet dtal thel3-pition@Tehedpiperidine
€e.co (ﬁunds of formula (1) may also exist in their
’lﬁwg ¥ form Such forns although not explicitly

| g)d Ré it lgdrdgan tand tixh eORS fadlicaliisaiteated atribehgiesitiomofibe piperidine

&éh‘i\?d/ th| n the scope of the present invention.
For [ ance, when an aromatic heterocyclic ring is

dushe i-OB? satlical istpituglad attie Brnosikien of the PrrcRdipe b@gtaﬁé is in the trans
Mai RsifioR AP AR do H@liﬁém%ﬁéne omtBe U \osiibal8f the piPeri@ine nftflety;

co nds of formula (I whi ch nay be prepared in

ar t%®n manners, are meant to conprise those

GY e UORS raficdl o siuhtad @t the \Mpbsiﬁbﬂ obthe piperidimeeingland is in the trans
nitraogen. a9 ST :
Parqosgl i Te "R%H% ﬁleﬁ@tfg}&g ntﬁ?élﬁg?{é}}{% gﬂgg% Va;}endme mcp?]tg and
pi phe almohlee Wmﬁgwgénn pésald/plos(mcunq@dletyﬁls BHéP);aind/or

fﬂt@{sq.,zgfoggn .conpounds consi sts of those conpounds of
Qr mu

ok ettt B By e RS of b Bt o
f1prislaeradioal DY foranudhl @k 1)0yherdt ARRis G Syatkanadiylcadd RE is hydrogen,
f orl&gl q%g(%‘g{?%iﬁ -6%%??11@3, 1 ﬁ%{%ﬁs&ﬂd @ﬁmro [clgtﬂ ?eg?ésex?tr}%/ p%enyl
cy ambstivathy Wathibalp, orduyilreesy;cor Hjt rep@@bktmgatqﬁrmdmﬁ@rﬂ@yl dipxolanyl,
A R Ll S S
ri nlgls ajgad p ,(b -2) wherein Alk is C|_4alkaned1yl and X represents OandR7is
Cs.gcycloalkyl, Cy_galkyl, Cy-galkyl substituted with hydroxy, or aryl representing
phenyl substituted with aminosulfonyl; or
L is a radical (b-2) wherein Alk is C; alkanediyl, and X represents NR8 wherein R8
is hydrogen and R7 is C_galkyl, or Het representing .pyrimidinyl or pyrazinyl
substituted with C_galkyl; or
L is a radical (b-2) wherein Alk is C_4alkanediyl, and X represents SO, and R7 is
C,-6alkyl; or
L is a radical (b-3) wherein Alk is C;_4alkanediyl, and Y is a direct bond and R? is
C,.6alkyl or hydroxy; or
L is a radical of formula (b-4) wherein Alk is C;_galkanediyl, and Z is a direct bond,
and R11 and R!2 represent both hydrogen, or R1! and R!2 combined with the
nitrogen atom bearing R!! and R12 form pyrrolidinyl or piperazinyl substituted with
C1-6alkyl; or
L is a radical of formula (b-4) wherein Alk is C,_salkanediyl, and Z is O, and R!1
and R12 combined with the nitrogen atom bearing R!! and R12 form pyrrolidinyl.
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f) R5 is hydrogen, and the -OR5 radical is situated at
the 3-position of the piperidine ring; and/or g) R5 is

waysoesss and the -OR5 radical is situated atPCTHEP2004/006285

4-position of the piperidine ring; and/or h) the -OR5
radical is situated at the 3-position of the
piperidine ring and is in the trans position in
relation to the nethylene on the 4-position of the
pi peridine noiety; and/or i) the -OR5 radical is
Sﬂ)ﬂléﬁh&ﬁesahg bdirﬂpcﬁmﬁ@ aretthaya cofpbirels pi feemiubli (Dewhereig and
' t he trans n relation to the nethyl ene
els4alf)18§1 ntlrg(ﬁg% nenulén peridine noiety and the
absol ut e -©e@Hp-¢iHa0t on of said (@idPeri dine noiety is
(3S, 49); I's hydr k) L is a radical
of. for mul ?‘?E‘é‘? ZL?%IZIO (b- 3)0(geslj (b-4): or 1) Lis a
rRediie hydregen; b?lmﬁma@ﬁ’l’l) wherein Alk is C‘al kanediyl,

aod IB@1 ISy ¢ QERA, subétﬂﬁt@él(ywth(éyafw or @35@2%6*}0@]1l<5ﬁll<,yloxy,
G _6al %I sul f onyl am esentl ng phenyl

subST MG AR FTHONPAT 1Q§r1 6ﬂ§£€11r) »or Het representing

R rishydtogenLor &1 yhlkyl iaodk tleaORP ; radicad x0ditanated asthb §t ot 4+pesition of

Wi t . Mal. . pyridinyl; or L is a radical (b-2)
Qheo?wlpif?(&mhm&%gl kanedi yl, and X represents O and R7

|Is dshgbgednoat kisa raflicalad|feyulai ~al kyl substituted with

hydr oxy, otaAmitpd representing ghgnyl substituted with

am nosul f on L is a radical (b-2) wherein Ak is

C nal kaned%‘k Xgﬁwd X represent(gzﬁ\iRS wherein R8 is

hydr ogen anrAllkRY-G(sOFRAl kyI or(b3gtorr epr esent i ng

pyrimdinyl ,pr )( Mh pzubstbt ted with G “al kyl;
or Lis a r%% % ?EN% vvhere| Ik i s  _4al kanedi yI,
aviteroin eagly Akkdn s 1 Stkanadigl;RIdi s C,. 6Galkyl; or L is a
rl@fd:lg g%c%r&%eo gyd‘f@)gf %ﬁo%éﬁg}i%ko%k_y‘ﬂ@1k6%l’l{§fgs‘)t(ll)}fbmylﬁﬁgloYaﬂyﬁor Het;
1s Cy 6alkyl C1-¢alkyl substituted w1th ydroxy; C3.gcycloalkyl; aryl or Het;

X is O, S, SO, or NR8; said R8 being hydrogen or Cy_galkyl;

RY is Cy.galkyl or hydroxy;

Y is adirect bond;

Z is adirect bond or O;

R1! and R12 each independently are hydrogen, or Cj_galkyl, or R!! and R12 combined
with the nitrogen atom bearing R!! and R12 may form a pyrrolidinyl, or piperazinyl
substituted with C_galkyl;

aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3 substituents
each independently selected from halo, hydroxy, Cj.galkyl, C;-galkyloxy, and
aminosulfonyl; and

Het is tetrahydrofuranyl; tetrahydrofuranyl substituted with C;_galkyl;

dioxolanyl; dioxolanyl substituted with Cy_galkyl;

pyridinyl; pyridinyl substituted with one or two substituents each independently
selected from halo, hydroxy, C;_galkyl;

pyrimidinyl; pyrimidinyl substituted with one or two substituents each
independently selected from halo, hydroxy, or C|_galkyl;

pyridazinyl; pyridazinyl substituted with one or two substituents each

independently selected from hydroxy, C;_galkyloxy, C;_galkyl or halo;
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Lis aradical of formula (b-4) wherein Ak is
Cral kanediyl, and Zis a direct bond, and R and R 2

WO spse@sss bot h hydrogen, or RL and R12 conbi nedr/mP2obd/006285

the nitrogen atombearing RL and R 2 form
pyrrolidinyl or piperazinyl szbst ituted with

C _6alkyl; or L is a radical 0t formula (b-4) wherein
Ak is Chal kanedi yl, and Zis O and Rl and R12

conbi I]@fhzmyil ipytdzmyhsdbsﬁtgmd veittoonelreatwagnbbiituenisiedeh2

t hose RASERAAAD 1ectd Fim UL, AaTROPEIDHEN R alo.

bi val ent radical of formula -0-CH 2-CH2-O (a-3),
- Parithl&-oGhipo Gikd3 a6 those- dompoBdsi of foaydd @ ewherkml the -ORS radical,

gref%l'z{f%l rep%éc;ﬂtl{fiﬁ ﬂ'dm)ﬁlng}‘%thf)% sq{ug%h a?fﬁ@%tﬂogfﬁBﬁ %f met h

ano
rmmrlcbme @piet haamgktm tf@mcrmﬁgwwnsl ﬁybn fﬁsnraéwaleﬁ in the trans
?dﬁiﬂon iR Rdattdh9o HeRethAGhCA the pipehiliabRietpt the 3- or

posi tion of the piperidine noiety; L 'S hydrogen or
Lis aradical of fornula - AIkRG& - Al k- X- R
(More partionag comppunds arg thoseisompouRsfs Kot @threln@qfalzalem
(fadi#al, RW & mraaaslibf%ﬂmuks(a@) dr za-a} klwmemSyrhdwaa ebrBniss
S 8 b ML Aoy of B Rt dingmdicty evigg g 35 trans)
Cdonﬁ@miakgrrh whmhsbtreﬂpbmtk todabdolity (3H ) cddFigbryioh obsakd/piperidine
dig,o Xis O S, SO or NR8; said R8 being
hydrogen or G - alkyl; R9 is G _6alkyl or hydroxy; Y
is a direct bond Zis a direct bond or Q
Preferred compounds are those more particular compounds wherein -R1-R2- is a radical

of formula (a-5); R3 is hydrogen; R4 is methyl; and RS is hydrogen.

More preferred compounds are those preferred compounds wherein L is a radical of
formula (b-2) wherein X is O, Alk is C_salkanediyl and R7 is Cy_galkyl, preferably
methyl. '

Most preferred compounds are the compounds (87), (125), (158), (159), (162), (163),
(165), (168), (177), (183), (184), (185), (186), (187), (200), (202), (211), (225), (228),
(229), (246), and (247).

The compounds of formula (I) can be prepared by reacting an intermediate of formula
(1) with an carboxylic acid derivative of formula (III) or, optionally a reactive
functional derivative thereof, such as, e.g. carbonyl imidazole derivatives, acyl halides
or mixed anhydrides. Said amide-bond formation may be performed by stirring the
reactants in an approf)riate solvent, optionally in the presence of a base, such as
triethylamine.

OR® R
0

/ | ] 3
L—N CH,~NH, + HO—C RP— ()

R! R?
(I a
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R11 and R12 each independently are hydrogen, or C
_6al kyl ,or R11 and R12 conbined with the nitrogen atom

whzmshwg3Rl and R12 may form a pyrrolidinyl, OPCT/EP2004/006285

pi perazi nyl substituted with G -6al kyl; aryl
represents unsubstituted phengl or phenyl substituted
with 1, 2 or 3 substituents edch i ndependently
selected from hal o, hydroxy, C - al kyl, Cral kyl oxy

&rempavndpelforawiIi(-ba definedee bempaindan mmar(b)nwﬂem L is other
teRhdd R @eﬁf ébh%@ﬁéral?}*@esﬁﬂef)éi&?gy Nl le@ng%hﬁ‘tkrmedlate of formula

di oxol nyL itute
Ar) wich gt int Wﬁmﬁ%gﬁgﬁ DuvBiSig ¥V is rapvigoratgedving group
Subls &4, feremhmpleakdlo, exg €lend efilbioy bﬁﬁ{aa i‘ddedoffm&tnnb ddstances

] | kvl ; di
LR T YR
itﬁﬂmnﬁmanwlfseyl@qt &l the b ieadtive léaythgargupsofhaampophds of

SURFET N Ml T PO Mo
@*mrmu@szyan 4 per@qrqui inog repetion-ipgrt sty eny suchigy zramp &)
Sdébt@hiutn@t r-germﬁdn lsmﬁta%ﬁ dhﬂ&h)ﬂ aB&thinidean DME %h optionally in the

e et Lo o CoR i 96

cartpaae dN-mdthflpymalidané by trmthgkamlme t StaringRay ealtincathe rate of the

e
%f ftl%fl E{ﬁ( fgagtﬁ(;n %gy%%n@?mg%tg{)% %ﬁt%d duﬂggé{% tg}ﬁﬁefa?ure ratngmg
thetwesy roora tqmm@u@mﬂ ithpreflex temperatire of g reacian pugiEal
is in the trans position in relation to the nethyl ene
on the piperidine ngprety. More partrtul ar conpounds
are those conpound/& f formula (B<wherein the
bi val ent—adi c al— cH a@e rROE—Hforml a (1@ 3)
or (a-5), the -COR di ca 'reprts hydroxy and is
situated at the 3-position of tfe pipperidine noiety
havi ng e (3S-trans) coff® guratten which corresponds
to absolute (3S, 4S) configuration of said piperidine

| et referre are S [ articul.ar
RlsBtfvaly SorBrafi SRPRRMG (R Rf o 438 oBRlsf s ken?
(Maﬁiylatl@ aicemhguhdoyf dormuiel(Tiag withtamyihternagddateet fosmula L'=0 (V),
Ry Qe €0 represents a derivative of formula L—H wherein two geminal hydrogen
atoms are replaced by oxygen, following art-known reductive N-alkylation procedures.

R4

0
L=o0 + H—;\}CHZ-N—C R} — ()

1 2
(I-a) . R R

) N’

Said reductive N-alkylation can be performed in a reaction-inert solvent such as, for
example, dichloromethane, ethanol, toluene or a mixture thereof, and in the presence of
a reducing agent such as, for example, a borohydride, e.g. sodium borohydride, sodium
cyanoborohydride or triacetoxy borohydride. It may also be convenient to use hydrogen
as a reducing agent in combination with a suitable catalyst such as, for example,
palladium-on-charcoal or platinum-on-charcoal. In case hydrogen is used as reducing
agent, it may be advantageous to add a dehydrating agent to the reaction mixture such

as, for example, aluminium tert-butoxide. In order to prevent the undesired further
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More preferred conpounds are those preferred conpounds
wherein L is a radical of formula (b-2) wherein X is

waxoodbdossss C 4al kanediyl and R7 is Cral kyl, PCT/EP2004/006285

preferably nmethyl. Most preferred conpounds are the
compounds (87), (125), (158), .(159), (162), (163),
(165), (168), (177), (183), (?84), (185), (186),
(187), (200), (202), (211), (225), (228), (229),

(l%@ﬁ)genﬂﬂﬁi df Eéﬂéln ﬂﬂ&ﬁom FRAips iisthe featantnahd thelractian phuducts, it
nt.er ne

Ve be Al pnEars Wl bR i BeChot P letuioh mixure
oa' g., thiiphemead guirmlinesetphwre T gnltanco thelratd of theatdctien, the

B8y A B SRl ATERE G il
ftsmmltatmoihthy regetigremixdurand eptl@tally Herpgesswe of ehechydipgen gas may
| bk @lkedpPpropriate solvent, optionally in the presence
of a base such as triethyl amne. OR R4 L-N > CH2- NH2

Il I'11)Conpound f f
(¢0fB§’°unééPf fﬁ)éraulésd &(ﬁi‘ﬁé’s fpa@a%?# b%ﬁq%ﬂpgmg F*}eraf‘?aﬁ& of fprmula

| VIR tWIRFeit PGGeﬁWéﬁh&%&ppﬁ@ﬂa@ Qﬁﬁ?ﬁkﬁn&pr&l@ctbﬁe@ﬁ@fpe Ehch)as for
at e, of or

el BRER BRI S bt Sone PLA HhfoelrioBhote elolp With an

aqmt offiormaule (]IB,amlangtpgnopugte seactivafinctional derivapyetheieaf, such as for
td 48Ryl b d Ana%abseaﬁeﬂt et AN EES
)P A'S0

e a su Xy  group,
n@m%@éqw@wt b&yem%\@x Qéﬁéwlaﬁdﬁwemethods
trifluoronethanesul fonyl oxy and the |ike reactive
| eavi ng groupsr® The conpounds of formp*a (1-a) are
defined as ¢ ounds of fornulaQ(l Mherein L
repr esengcgs—pydr ~NH1e keag R3perfoened-a)n
a reaction-i t solvent such as, exanpl e,

R R’
V1) amy

Compounds of formula (I-c), defined as compounds of formula (I) wherein R3 is
hydrogen and R4 is amino, can generally be prepared N-alkylating an intermediate of
formula (II) with an carboxylic acid derivative of formula (III-a). Said N-alkylation
reaction may be performed by stirring the reactants in an appropriate solvent, optionally
in the presence of a base, such as potassium carbonate or triethylamine. The N-alkyla-
tion reaction is then followed by a hydrogenation procedures using a suitable catalyst

such as palladium-on-carbon.

R’ NO,
fT i
—N CH,—NH, + HO—C > >
R  R?
(I (ll-a) 7

R’ NH,
A
L—\}CHz—Iﬁ—c—Q (I-c)
H
R' R
N



acetonitrile, 2-pentanol, isobutanol, dinethyl
acetam de or DMF, and optionally in the presence of a

W@ 2i05/aisss base such as, for exanple, sodi um car@DRER0@4/006285
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pot assi um car bonat e, N nethyl pyrrolidone or
triethylamne. Stirring may eppance the rate of the
reaction. The reaction may conveniently be carried out
at a tenperature ranglng bet ween room tenperature a

t Gempeinds of tosmpla () detingd as gampeunds of fprmula; () wherein
Raethlylabhind, 330 geetally lbabrepaieu ,N-smplaﬁngwﬂﬁmﬁefrmwawf formula (11)

s RSO T8 1 et

| proectimggratyethat candenehavdd wnder(adjdic mdsr&llltmns sichefS e.g. rert-butyloxy-

r :a%boﬁlgf r%a%d A a lét}/o tré%%og fma %r Ti@él]l IJSJ S\{m%{éqe&lg rdafnts in an

fanplrmategsoment, Ianta;mlly edthemmenqevf albiw:l, atCh@ﬁ pplessiun carhonate or
l1|ylanﬁn9 The'N-a Bﬁon rdabrid) i is hdn\bllowed 324 Hycfr@l%{ﬂéa&%n

kyI ationcan , erformed 1n a react’ion-ineéert
s‘eﬂ%aﬁl ig Genylitians in 8 eplogRpoxe theipEsieding EEQuRHT(e,
et hanol, toluene or a mxture thereof, and in the
presence of a reducing agent such as, for exanple, a
bor ohydri d¢¥ e.g. sodi um borghydri ge;”sodi um
cyanoborohyNride or triaceto hyd;i de. It may
al so e XonyeitenHt 0 use HRYY asRa TeducT ng agent
in combin on wWith a suitable @3 Izyst such as, for
exanple,(ﬁalladiun}on-charcoal r

pl ati num h-charcoal . In cd&b hydrogen is used as
reduci ng agent, it may be\ advant ageous to add a
dehydrati agent to the yeaction m xture such as, for
exanple, A n1n|un1ﬁer' Pyt oxi de. I n order to prevent
the u i r et CHyr V€ getiat i &d) of certain

functiona r oupsHi n t e
products, it may al soRbe a&dvant ageous to add an
appropriate catal yst- pbr§on to the reaction m xture,
e.g., thiophene or quinoline-sul phur. To enhance the

r Blieecoipoulids ofdereinil(I) mial €urther be prepared by converting compounds of

formula (I) into each other according to art-known group transformation reactions.

The starting materials and some of the intermediates are known compounds and are
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, intermediates-of formula (II) can
be prepared according to the methodologies described in WO-99/02156 or
WO-00/37461.

Intermediates of formula (VI) can be prepared according to the general methodology
described in W0O-99/02156 or WO-00/37461 for the therein described intermediates of
formula (VIII).

The compounds of formula (I) as prepared in the hereinabove described processes may
be synthesized in the form of racemic mixtures of enantiomers which can be separated
from one another following art-known resolution procedures. The racemic compounds
of formula (I) may be converted into the corresponding diastereomeric salt forms by

reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently
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tenperature nmay be elevated in a range between room
tenperature and the reflux tenperature of the reaction

woreooseos3sand optionally the pressure of the hyRETBEN04/006285

gas may be raised. Conpounds of formula (l-a) can be
prepared by reacting an |nterppd|ate of formula (VI),
wherei n PG represents an appropriate art-known

protective group, such as for exanple a

tseparatodit fox gxaarpbe by Iselectiva ob fraztydnabcrystplliaation and the enantiomers are
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IS _amno er al |
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adfipepeieationafhese nnn‘thcfds rwﬂl ladvantagapuslySernploy bhaﬂtlbmleacalbrrpure
s‘?eﬁ'ﬁf] Qe be performed by stirring the reactants in
p% opriate solvent, optionally in the presence of

base such as potassium carbonate or triethyl am ne.
THe dompabidsl offororla @ the Mroxids formes theathamasdutisally acceptable acid

W%Mﬁfdn%aupm%@&wﬁn&ﬁl fUHn@théi'ébf g&k&s sﬂtrgiaxﬁgomsnc
such as a a | mon c?g Conpounds of
fRSPPﬁW"é‘\SI e%f)“ P conpounds of formula (1)
wherein R4 is net hyI am no, can generally be prepared

L}‘;{xrr%nlehﬂclir?(t:ﬂe;&) uhdkltdg‘;fdtmmwuyh@fe shewiith o(/éd ﬂlewoélh: Adbility
1V
(er Pesgrauah Vgelﬁe FRRRAn gt %ffgh{’?i??@fwé#r% Hitmle 2

Unaee advantdgausanetabdlic gtabilgyl pi’a)pamese regult in a reduced I‘lSk of drug-drug

lﬁ{eiactiyﬁ ¥h ﬁ%ﬁg@eﬁ Bf’@f(l)chro?ﬁ% g45BV nf}g}ﬁxé alchape gaevbmz NEYP3A4,

t ts
et BM,uCéYIé?Cs%arxﬁiethP2<é\& Bt e BHaCH e v

_ﬁ{lﬁfpﬁ;v&ﬁ 'dl } s%?etﬁﬁﬁoﬁ?es | riheAn e ﬂiﬂs@ad%nia?écﬁﬁs R 3110 Stability
e a

n reaction.is.then f
ROy HBSL{RF B ek AR S0 94 e CORBORRH G dagpnila D
tiasteaiaf\tke hdual pinthBeitiong fghoagve@mgradient on a regimen of between two
or four intakes per day thereby giving more patient compliance.

In view of the 5HT4-antagomstlc propertles of the compounds of the present invention,
the subject compounds may generally be used in the treatment or prophylaxis of
gastrointestinal conditions such as hypermotility, irritable bowel syndrome (IBS),
constipation- or diarrhea-predominant IBS, pain- and non-pain- predominant IBS,
bowel hypersensitivity, and the reduction of pain associated with gastrointestinal

hypersensitivity and/or hyperactivity.

It is also believed that the compounds of formula (I) are useful in the prevention or
prophylaxis of a disturbed, hampered or impaired gastric accommodation such as
dyspepsia. Dyspeptic symptoms are for example epigastric pressure, a lack of appetite,

feeling of fullness, early satiety, nausea, vomiting, bloating and gaseous eructation.

The compounds of formula (I) may also be of use in the treatment of other SHT}-
related disorders such as boulimia and hyperphagia.



The conpounds of formula (1) may further be prepared
by converting conpounds of formula (1) into each other
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The starting materials and sone of the internedi ates
are known conpounds and are c¢ rcially avail able or
may be prepared according to ¢onventional reaction
procedures generally known in the art. For exanpl e,
internedi ates of fornula (I11) can be prepared
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correspondl n ure stereochem call f f .
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@26 thereaGiant 6t ﬁbpﬁﬁ@ﬁ@@?lﬁdd&ﬁh&gﬂseﬁﬂﬁﬁe}n abéryctivie bdadder,
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“such as alfuzosin, indoramin, tamsulosin, doxazosin, terazosin, abanoquil, or prazosin

'in order to obtain pharmaceutical compositions comprising such an alpha-adrenoceptor

antagonist, and a 5-HT4-receptor antagonist of formula (D).

Hence, the present invention provides compounds of formula (I) for use as a medicine,
and in particular the use of compounds of formula (I) for the manufacture of a medicine
for treating gastrointestinal conditions such as hypermotility, IBS, constipation- or
diarrhea-predominant IBS, pain- and non-pain predominant IBS, bowel hyper-
sensitivity, and the reduction of pain associated with gastrointestinal hypersensitivity

and/or hyperactivity. Both prophylactic and therapeutic treatment are envisaged.

In view of the SHT-antagonistic properties of the compounds of the present invention,
the subject compounds may also be of use in treating or preventing SHT4-related CNS
disorders in a human. In particular, the compounds of formula (I) can be used to treat a
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Furthernore the conpounds of formula (1) have shown
i nproved netabolic stability over the structurally

wo gloav@dssconpounds of WO 00/ 37461 as descri bedPGTIEP2004/006285

Exanpl e C. 2. These advantegous netabolic stability
properties result in a reduce@ ri sk of drug-drug
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[\BSich fhzi carrie benprdses palinepomdon ghatoke solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case appropriate
liquid carriers, suspending agents and the like may be employed. In the compositions
suitable for percutaneous administration, the carrier optionally comprises a penetration
enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not cause a significant
deleterious effect to the skin. Said additives may facilitate the administration to the skin
and/or may be helpful for preparing the desired compositions. These compositions may
be administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
ointment. Acid addition salts of (I) due to their increased water solubility over the
corresponding base form, are obviously more suitable in the preparation of aqueous

compositions.



I BS, bowel hypersensitivity, and the reduction of pain
associ ated with gastrointestinal hypersensitivity
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al so be of potential use in other gastrointestinal

di sorders, such as those assogcj ated with upper gut
nmotility. In particular, theSFare of potential use in
the treatnment of gastric synptons of

gastro- oesophageal reflux disease, such as heartburn
(Te RCdspstidlg a8 biGs th Fadnitdate the afereinenticried Iphafrtabwtmal

S TR R T T ———
oIDosagé emt forin asweed in thehepetifieationsant chimp hexpinyb&m tg pbysically
bl;adde 1?5?’ %l;&%ﬁlg s lu%l’tax% Hysgg&v @Jcﬁ%ﬁt‘é%n@r@r%ﬂf%redét&’ﬁﬁﬁed quantity

urlnary %; r ost p Yy
(ahelive iperedieat ¢abculaed topsestuch is9d thgriapeutig gffeettin association

O\Qﬁﬁ {Hé%dpgxgd \Il)lld%l’rﬂ'é@éxﬁlcﬁlrc%ﬁ’i@ nE)Yamﬂlé’oCdﬂ&ﬁMﬁdosﬁgd WAt forms are

e ersensi t t Tl
glﬁﬁr(mplugmgm@@ BF eRae tablets) spgsus; pffe g ﬁgftﬁag‘?ets wafers,
binpdeiBle sbupiens&tabiehyivhy teaspdontuly, tabie‘spndmfuls maé therlike, and

urlnar in ence associated with irritabl e bowel
Sirtrenta mps ERHE

?ESpect it may be advant egeous to
conbi ne the 5HT4-ant agoni stic conpounds of formula (1)
VFdrioralndminidteatian the pamacrutiasltcagpositionsmahtaks the form of solid
a&osg%&rﬁ{snfore ATete l@% ets g@%%ﬁﬁiﬁ&ble‘j&ﬁ?gxgﬁéﬂéwable forms), capsules
terazosih, abarno razosin i n or bt ai A

poregelraps prapezed by @ﬁw@gtlpmaé ﬁseae%hﬁh pharmgcatticallygeceptable
aé)&merﬁéii&ﬁa@%m@ a bﬁégelaﬁﬂﬁe@nﬁrz@?ﬁrdh?cept or

B BTlg0F asa%dyxhé%ﬁf%t P IR Cleoipst o

ami‘ﬂ%@brjzstaﬂﬁme aiidlos®opaildiura phasphtitel lulsecants e@omaguesdsn stéarate,

£ aqr sﬁlcg éls%nq‘%ﬁr&{i? gepgaﬁg{a?ocgt iﬁ to?%or%iglrﬁ@%ﬁ g@%oﬁﬁ&:), or wetting
h@ggets@gq sodtqm lapgsul platedt ]l"bg{abkgﬁ;.m@f be coated by methods well known
d;natg,gg@a predom nant | BS, pain- and non-pain
predonmi nant |BS, bowel hyper sensitivity, and the
reduction of pain associated with tr0| nte tinal

hliseidspreraratiops foF oz adwinitiatien &w.t@iettf) or example,

P&dl’ﬁh%ls 359‘%'dp§ oRf\@példRna L8 Whdyomay wmtedas a dqnpmoaag dat.
n vi.ew O

cEnmitHieR b Vg o pRBEnRRy BhefeoREHR R ST Ryl Btparations
coapbe ptpamdpy edrsentienabmearsgoptivnaly mﬂm@amacprtm]éh@qcn@table

SMrdﬁ]il\;eg ls@éheag s%ndmg agents (e.g. sorbitol syrup, methylcellulose, hydroxy-
propyl methylcellulose or hydrogenated edible fats); emulsifying agents (e.g. lecithin or

acacia); non-aqueous vehicles (e.g. almond oil, oily esters or ethyl alcohol); and

preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).

Pharmaceutically acceptable sweeteners comprise preferably at least one intense
sweetener such as saccharin, sodium or calcium saccharin, aspartame, acesulfame
potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin,
stevioside or sucralose (4,1°,6’-trichloro-4,1°,6’-trideoxygalactosucrose), preferably
saccharin, sodium or calcium saccharin, and optionally a bulk sweetener such as
sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose

syrup, xylitol, caramel or honey.
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di sorders in a human. In particular, the conpounds of
formula (I) can be used to treat avariety of CNS

walz@enedss | ncl uding but not limted to drug SRUOBERACE006285

abuse, cognitive disorders such as Al zheiner's

di sease, senile denentia; behavioral disorders such as
schi zophreni a, mani a, obsessi'Ve-conpul sive di sorder
and psychoactive substance use di sorders; nopod

dhAsedavestefitts hre&:‘énﬁhﬁ&fnﬁ? ginployed irploMagoneditretionsy For example, in
anxi e di. sorder

sor de an r o
I BF s sl e BARN PRt ORRY fabe I CEE 00 1% (0
Haseiomths total ezbhxmeatfst&ﬁmal édromigsiohsandeprefersblyde about 0. 06% in the
C}Q&ll gg@%ﬁm&dﬂs Qn(f"g%ugg b i ’the?ll{iglF 4644 QQﬁééC @'bﬁlkcsweetener
ad eﬁg(mVp]yd:{emqe(yndprggracﬁ@ntm% TGRS @mt @ut 51032 1o about 35%,
Rp&ermAah aRdut 407354 WA, of this invention, an
effecti've anmount of the partlcular conpound, in base
O']Eh ?R%l:qgmq%g%:;ahg 2??2]?1:4%19&1%%% 2 g:eaﬂmmatﬁll( Y@% l)llt?e tas(tjmg ingredients

Ak @Edl@ﬁ/ﬁiﬂsag“e&bhﬂulatﬁﬁﬁ lafea;hbier ﬂ‘nhleflavdM’d sbh aﬁdslren@r raemeny,

d
e ot suRkbert g AP ERT oo Mg nlad B Plery
fdvad mesabst indhd highdpsge forondatianestoeger Sdyioyrsimayhei requied such
da%%fa?@nél %@&ﬁﬁ%& MR ﬂQxL&Glr ffaﬂfas?ﬂmcﬁ‘ﬁ' aaFcr ALiRE -

parenteral 1 njection.

epharmaceutiqatly mc@p@bﬁeﬁgongwﬂa\@@rﬁp dch flayiur .nr?meawress%ag& final

f&rh%sﬁﬂﬁ/ P4 cdda&tfh‘ﬁﬁﬁ L‘an@hfgrﬂﬁm 005vc@l1 /U@WV?! G&beﬂ&tlons of said
such

SFRBR AT eGSR oP el & My iy ey b nor
nindpigb ahy clemgs uclsas tasts aehslon sndaythegpsdic ednditions ofitie
sfol utllt(i) s; or solid carriers such as starches, sugars,

“ubr | cants, binders, disintegrating agents and
the I|ke in the case of pomders pills, sul es and
t Htel fotrsulatBes af e pm¢sentheventleamy|Optlat¢hrlrhynn@m£am apH-flatulent, such
tﬁ@}rﬁ%}ﬁlcéﬁb‘j %ﬁgw@&t&?&g@mehn@ most advant ageous
ora osage orm I n which case solid
pharnaceutlcal carriers are obviously enployed. For
pecremporndsed thsoayention saytake h?é?w@%tewnfepegmspwwm Such

qeﬁ@adtfﬂg f&‘irﬁﬂétioﬂs ?% adlﬁtmétaaas by ilﬂplhﬁﬁ@nﬁl @& dxampleough
Ot er gre i en S,

bR RG O AR BbcyBrS S e mustofs foigSioo M. i SFRpte

pthe panpahnid mak be fortruiataibwith suitablemolynses o dibfdmphoblc materials

’ g(?(l)ruetxlar%Bl’e la%il %glﬁﬁloi%qh Yh %Q%P&f)le%l ?oﬁoﬂr&clpafn é?és{n@,gorgag gpgr}ngly o

€ suspensi ons

probbde dadiviativeshfor hxamazlé aspinaopely aekuble salt.

The compounds of the invention may be formulated for parenteral administration by
injection, conveniently intravenous, intramuscular or subcutaneous injection, for
example by bolus injection or continuous intravenous infusion. Formulations for
injection may be presented in unit dosage form e.g. in ampoules or in multidose
containers, with an added preservative. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulatory agents such as isotonizing, suspending, stabilising and/or dispersing agents.
Alternatively, the active ingredient may be in powder form for constitution with a

suitable vehicle, e.g. sterile pyrogen-free water before use.
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liquid carriers, suspending agents and the |ike may be
enpl oyed. In the conpositions suitable for

weEznsataseous adm ni stration, the carrier optiBIEEP204/006285

conpri ses a penetration enhanci ng agent and/or a
suitable wetting agent, opt| gal l'y conbined with
sui tabl e additives of any nat'dre in m nor proportions,
whi ch additives do not cause a significant del eterious

i @6mpbends b€ tlfelih‘ibntl&ahﬁy alid bk forafulai@yinfractall dotrgpositidisesuch as

adm nj strati he skin an

Sheisakeris G peeniod ehete S rer Dk oSornlthet Sifbatlert Blsgy such

nmyodoa batten ariogtee ghderides.var i ous ways, e.g., as a

transdermal patch, as a spot-on, as an ointnent. Acid
Lrion salts. t . r

?gf H}S’iaf‘?ﬁa npg?th(;en %1% ?(?IS o@ﬁ%gﬁh bﬂ\%ﬁ{l?ﬂ% nf bg\'ﬁgeﬁ for

@sanplesisya luqmdssmw,taabperﬂrqrhethp epueidppm of aqueous

conp05|t|ons It is especially advantageous to

IR rﬁ%% A48 E%sﬁﬁ@{egwg'M%%Poéﬁ&mMé dﬁ%ufnt would be from

03|t m’ f or

a:bmltrﬂ @Oﬂang/lsmwanbaummg&grhosiy weteht peeferablydegmalout Ri0P1 me/ke
QLB S SUnEHg bbdy Weightoeci fication and clainms herein
refers to phyS|caIIy di screte units suitable as
unitary dosages, each unit containing a predeterm ned

a ctive ingredient calculated to produce
1A éhed? §¢erdﬁfés umhaaﬁharelﬁatw‘rfﬂw:fouowlrgswbmmuomwmmbect HACN"

RSO P o LR G R i

clidil @dmithbhe t"D]PE "cxshpesi Ifcuslllsqurbﬂ))dt;thgo{)\EkQ'AqS atokds for ethyl acetate;
Wﬁlfl-le el Q{n&&f oﬁm&r’& S " a@’%&%ﬁsc'fo? Qéetlc a01d "MIK" stands

t easpoon oon s an

Jegnedysk lé@bwwllkﬁmﬁ MKtk orpbme@wpm&miﬁm YIAq stands
tihegiRidadyiRe@iidecal conpositions may take the form of

' kc?ree‘ié%?@fcaﬁﬁﬂé chifgicekonaRe &'a o5 & NAGH Prtodim bydroxide,
ged,Capdor wﬁamcablox’mye, Ko OO idri ;mtmlsmmrlmnaﬁet H: for hydrogen gas,
%%FHI&%& &f bylééfo_ P&aﬁh 9'@@%@}1?&%&@&0@'}@&5 i

I nised mal z€
)

Wpr g)fdrmh}fé’lccﬂcldqw QU $ndiy |hydnde CaCOj3 for calcium
rERENALE SAnld U OR For thésHuﬁfl@dﬁﬁn&b | act ose,

m crocrystal i ne cel lul ose or cal ci um phosphat e) ;
I ubr| cants %}9 magnesn um stearate, talc or silica);

dh-direpasation.of dhedptegmediglest o st arch or sodi um st arch

Eapld Atle); or wet t i ng agents (e.g. sodiuml auryl
sul p%ate) The tabl ets , be coated by nethods well
known

a) Preparation of intermediate (1)

—0
HO OH

A mixture of 5-amino-2,3-dihydroxy benzoic acid (0.62 mol) in sulfuric acid (110 ml)
and methanol (1100 ml) was stirred and refluxed for 24 hours. The reaction mixture
stood overnight at room temperature. Then the mixture was concentrated and the
residue was partitioned between DCM and water. The separated aqueous layer was
washed with DCM and the separated organic layers were collected, dried, filtered and
concentrated. The product was dried , yielding 120 g of intermediate (1).
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adm nistration may take the formof, for exanple,

WO003100€88S, SYrups or suspensi ons, or they napdraP2004/006285

10

15

20

25

presented as a dry product for constitution with water
or other suitable vehicle befgre use. Such liquid
preparations may be prepared by conventional neans,
optionally with pharnmaceutjcally acceptable addi ti ves
such as suspending agen % sor bi t ol syrup,
%p%&r@l lu gse, hydr ropyl ‘_J;%l:&g %g[ose or
ena edlble_Pa \ enuIS| y1 ng agé . g.
IeC|th|n or acaci a); nom- queous vehi cl es (e.qg. aInDnd

OIA mn&'ujeﬁbf ftdrifcdiall (1?$d"'3§ mél) JJt,) (0.723b1 mﬁé%Werﬁﬁlonlum

b
Bieiof s abid St e Y UL @”i&%&%ﬁa@&g?éwp%@ooo
phtf @aediriedahd kdhstd O0eC) for 20 hews VIEGEDRIA @90 iR Setrabutyl-

RO i 5 LA T BT 03 0B, T st
dimytdreowdsaiticred end weflexehfor 44 hourel Then thesteactionsnidtirowas allowed
SHEERN Qisx%oﬁldteﬁl %rafuhfb(;)‘fép W%El&: &: TheSus S}Ségklgﬁ QuiY gilt ed and the filtrate

ctsucrose era sacc arln I um or
sHBE ﬁ%ncr«wrat a'hs ﬁ?ncsmatﬁ yaapmtlknesivb@éve@newat@@eﬁ tcdgene The

S eepatdal aqumrlii)teﬁ lwas tvastet @@@ral $ifes K8 DOM. RS Separated orgamc

omal t | uco litol
o ERaters forineg ard N EAcRA EonureT Tyt ble spispiized
e fipaYBE dnd ACM; vieldmgr26rgadfiinemmediae () Xmppl49°C).n t he
case of sodium saccharin, the concentration may range
fromO0.04%to 0.1% (w V) sed on the total vol une of
the final fornulati d preferably is about 0.06%

| By prgarkii gpsage f o i ons anglAfoMhe¢308% i n the

hi'gh-dosage ones. T e sweet ener can effectlvely
be used in | arger quant\¥ies ranging fromabout 10%to

aIAQﬂixt\ﬁ@%; mwnlsalfe@mtlizy(o?mgPma?gmﬂﬂ%@@%dwésvs)umahﬁd
utlca acc a avour
¢ RETBRE P ol Y eribanbiny 28 YSY BiiuBaR A 1k sotuion

f ONL0Gn])oves added tprtbé formbd pretipitate. Thiareaction mixtire a@s allowed to
CR&th Yo rOBﬂ'lStgll?l fadire RIAARK f&h’)@& ?f&: HateShdsHMRAIA g dried, )yleldmg

flavour. I nat1on ours may yi e
gbba gr‘ﬁé‘ﬁ?‘i‘@dlaﬁf’n@ ﬁéprﬁ3dﬁcldosage fornul ati ons st ronger
fI avours nmay be required such as Caranel Chocol ate

MEAM nt Cool flavour, Fantasy flavour and the

a) Preparation of _}—d“ intermediate (4)

A mixture of intermediate (2) (0.089 mol) in methanol (500 ml) was hydrogenated at

50°C with palladium-on-carbon (10%; 3 g) as a catalyst in the presence of thiophene
solution (1 ml). After uptake of hydrogen (3 equivalents), the catalyst was filtered off
over dicalite and the filtrate was evaporated, yielding 20.9 g of intermediate (4).

HN—C—CF,
b) Preparation of intermediate (5)
—0
L

To a mixture of intermediate (4) (0.1 mol) in trichloromethane (130 ml), trifluoroacetic
acid anhydride (0.11 mol) was added. The reaction mixture was stirred for 1 hour and



pharmaceutically acceptable strong flavours. Each

flavour nmay be present in the final conposition in a
w@onseisssat i on rangi ng from0.05%to 1% (wW V) . PCT/EP2004/006285

Combi nations of said strong flavours are

advant ageously used. Preferably a flavour is used that

does not undergo any change or° | oss of taste and

col our under the acidic conditions of the formulation.

Tthe nfitrasvat doaesitiafed ! Tie psidsewis punified ovearsilicayel on a glas filter

SRR L R P LT 0 B

cwapmnoetsrated. Theeresidvewas puified py sblhimnshrdmatagraphyeeyeasilica gel

. e . ; ;
e RABRA e, Bpon LR R Bachh Bl N BirdUREFht was
saveperetgdedeld| 11 of mtgrmsdiatedPhr | y) or by intranuscul ar

i njection. Thus, for exanple, the conpounds nay be

formul ated with suitable @J_ol ymeric or hydrophobic
materials (for exagpl e As alt enulsion in an acceptable
of) IPrepgratios nofex changke 4@ ns, or MeEFRGEy sol ubl e
derivatives, for sRanpie as a sparingly soluble salt.

The conpounds of the \“aention may be fornul ated for

%fe%ﬂécﬁséggf@mst@i %i"f\tmfiﬁ (P00 haBivRsstiREd atGBEMGEthB&htuYe under

| r]traveno , Intramni SCUO ar or ubcut aneous | nj.ecti on, .
frgrogaciiayr- Soipnpbyduge iofyecia pregfing (0 d84¢ meligyas added portionwise
| iHde NGBS THSd RRetionQhiftiréwa®Warniedrto 507 @ Clthe lodB@ethane

b sent ed i nit dos orme. . g. ifn anpoul es. or .

0 BaF Fiaee Aot Soneise 3t AR R Sifiss frE TiERlip mixtue
Thss stiorep asba°Canvernight, therkthe snigturd wanaloasd $o sqe Hsioons,

S ons:

SRiBLaRRE B BB RN ol i (X0 B, AR PR en. The

i ssparated prasgic layes pen driedy filtstedisnd canceptraied yislding $982fng
agRRhedialkl6er natively, the active ingredient nay be in
powder formfor constitution with a suitable vehicle,

e.g. sterile pyr ogen-f\r?e wat er before use. The

conpounds of the invenicemomy also b e fornulated in

r §HreparARAPSSI ti Oﬁgggc"h a s supp@siniedidt©sr)or

retenti on enemasyde. cont ai ni ng conventi onal
suppository bases sqchpass cooccoobauautttteeorrrr
otthheegerrllvycceerriiddeess.. For intranasal

ol miituse efinteonediste (DdAH33hael)dn NaPel N (R,&hmiobangyyates (g0 ml)

Usetirfe@an@ XFRREE for  houd The factorS e was aBoRed\edooPlo room

| tgmtple?r%tufrg rtlrlgnotexft-bgtry? Bi%érbonate (0.041 mol) was added and the reaction

mixture was stirred overnight at room temperature. Then HC] IN (0.07 mol) was added

and the residue was extracted with DCM. The separated organic layer was dried,
filtered and concentrated, yielding 10.0 g of intermediate (7).

Example A.3
NO,

a) Preparation of _oE Q “ intermediate (8)

LS
Methyl 8-cloro-2,3-dihydro-1,4-benzodioxin-5-carboxylic acid ester (0.44 mol) was

dissolved in sulfuric acid (850 ml). This solution was cooled to below 0°C. Nitric acid
(fuming, 0.44 mol) in sulfuric acid (200 ml) was added dropwise in 2 hours. The



In general it is contenplated that a therapeutically
ef fective anount would b e from about 0.0001 ng/kg to

wabmanod3srg/ kg body wei ght, preferably from abeut/ER2000006285
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ng/ kg to about 0.5 ng/ kg body wei ght. Experi nental

part In the procedures descriﬁed herei nafter the

foll owi ng abbrevi ations were usSed : "ACN' stands for
acetonitrile; "THF", which stands for tetrahydrofuran;

" lhdrlonshixtifle whostirtiddbt 45 miraitd3ane] 0°CDtHel powed ndisinfodice-water.

s b G oo Ui cotan o ¥ Hoac ot ands

for acetic acid; "MK" st ands for nethyl |sobutyl
ketone "DMF" standg faq " et hyl f or mam de and " DVA"

ds for di nethyl ge fde. For, cal s the
Q:aa?t qu | a wdi€ 1, e.og. %%’ la(ip?§di um

hydr oxi de, Na2CO3 for ‘sodi um car bonat e, K2CO3 for
PRUARRI&6F ﬁ%ﬁ@&l%%@l @ 2@ xﬁ&j mth*F PeRy n9?§nd M@Hf ON, 1000 ml)

n| tr ogen ? dic rf) t‘lane fo
wesd 2 Kok REPRiD ré o @mw oYLy .
" ﬁl‘(ﬁ)ffl?@@ﬂgﬁ‘t The Eid]td:@us @@%sfe@fraaad githl sthgbacearae; 750 ml).
0 a Si um r o)
¢ e feppiateoaee STV esTin Shrled i o 1o by EERTIRL Wy Soroentrated
i HChr"ﬁlaﬂpmclplte(t&)vaAﬁltemd offewashid Sdthrwaie- azd Gried, hyyeddiog y2 g of
b%{%{% 1‘at%°(bflj (0.62 nol) in sulfuric acid ( 110 m) and
no 1 [

00 M) was stirred and refl uxed for 24
hour s. The reacti on m xture stood overni ght at room

t Exquaplathid e. Then the mi xture was concentrated and the

resi due was partitiaoned ween DCM and water. The
separ at ed aqueous | a , washed with and the
sogaerArEPIoPHani c | wer e coI‘P'@E‘P@daeg]rq)ed

filtered and concentra‘?\_gP The product vvas dri ed :

! A pLiReals (DRSS (250 Gl Qﬁ@a@@ bt 50°C
nwith pladAGESon-curboh 56K grasch datlysainuhy bmn plithidphong gpdution
(é Q Aﬁexjuﬁil% 6)8 2}9&1@8{ @%ﬂﬁwﬁl%gtsm% reb¥0n 68 8RrdWis Aitdled over

anon
celxte and the filtrate was evaporated, yielding intermediate (10).

HN—C—CF;

b) Preparation of a intermediate (11)
—0

A

A solution of intermediate (10) (0.095 mol) in chloroform (200 ml) was cooled on a
water bath, then trifluoroacetic acid anhydride (0.125 mol) was added dropwise in a
period of 20 to 30 minutes, and the reaction mixture was stirred for 2 hours at room
temperature. The solvent was evaporated, toluene (150 ml) was added and the mixture
was concentrate until approximately 100 ml, then DIPE (300 ml) was added. The
resulting precipitate was filtered off, washed with DIPE and dried, yielding 28.8 g of
intermediate (11).

HN—

¢) Preparation of Hos Q “ intermediate (12)

A
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m) was stirred and refluxed (700C) for 20 hours.
Extra DVA (250 ml), tetrabutyl ammoni um brom de (5 Q)

w@amshedssono- 2- chl or oet hane (29 nml) was added. PAHEP2004/006285

reaction m xture was stirred and refluxed for 44
hours. Then the reaction m'xl% re was allowed to cool
to roomtenperature over wee ﬁ'nd. The suspensi on was
filtered and the filtrate was concentrated. The

MU @UY RbE Wil addedrportiondvitht B ednyRenuredeRiwv 287C th @lsukitien of

et Craco GELERL N peRRcor B5REE (REEDBog bleTEgpion

aniixede whs stireadefdr Yholimtesaermonetemperaftine  lodemethane@9 mol) was

; T : ' . . :
S BobliFdng 9 %l%‘p“?’%%&%gfwas%ﬁéﬂgﬁ%‘?%%& 2 minutes. The
irerctippdkireewgsPourdrAuk inig HCh(400mles feenusees solutiopocad@znd the
4%%](%%% gﬁ‘@:@’_rh eﬂc{rehl g&i%ﬁ@cmm()z t{fﬁer% eﬁevig{lf. g‘lﬁe dffanicahyer Wad séfakated,

] u SYele] on.an . .
MeRSbvith WACE ARG Gnthe GRIVPR Yep Guanirg S SeHBH v dissgived in
NEORR (R00rel; D) tugd EHF (180sml) aad thg(iéact‘ibrx inixtarevess stikedasd
t o, warm to roomtenperat and_t i Di .
\K%fguxrefi:%]r A 1naﬁhe 8r ig ’solg‘:-’:rglw&s ﬁvap?%t%f) %{ﬁg?e Qc{u%s{lse 'afl‘(alfn?e
icnheentratdiveaseodl8y of ine.and 3eidified B neenated FICL. The precipitate was

r &t L0y R <H 574 ok j 4) A m xture
dneRaYat rredlr%{dé)q?%dg( })%!é%h'?r%ﬁeﬁﬁﬁg (?r%?hgngl (500 )
was hYdrogenat ed at 500C with palladi um on-carbon

) as a catalyst in the presence of thiophene

solution (1 m). AffRer take of hydrogen (3
equi val ents), the cdtajst was filtered off over
@ Ergppron i the filtdatp was evHIORS ‘éﬁ’,(lg) el di ng
20.9 g of internediate (4). h) Preparation of . |
A mxthisnf srethyl §yamigo-2,3ndikydipd doberzodigxineyisagbxylig peid gster
@.!lgloi)ﬂﬁ&?kﬁgl(ﬂhgﬂ?ﬁaﬁﬂ?d étwmmt%m egadﬁ% Sfipizeeid (96%)

an [ . nmol ) was, added. e [ .
i PR e frebpist of wpmtmernd, i mict e AR @1 mob in
oonterd b0 mi)edas aflded dropwita et neas tpmpérhiuel The erixtuid wasstigest at

i : .

SRRy 50 AN g SR SRR B0 15 mo
an aqueous HBr (48%) solution (100 ml) and water (300 ml) was stirred at room

temperature. Mixture 1 was added dropwise at room temperature. The mixture was
stirred at room temperature for 30 minutes and then diluted with water (300 ml). The
precipitate was filtered off, washed with water and diluted with CH,Cl,/CH;OH/H,0O
(300 m1/100 ml/300 ml). The solution was filtered over dicalite. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was suspended in
DIPE/petroleumbenzin. The precipitate was filtered off and dried, yielding 23.2g of
methyl 8-bromo-2,3-dihydro-1,4-benzodioxin-5-carboxylate (intermediate 13).

0,
b) Preparation of _(} Q o intermediate (14)

L
A solution of intermediate (13) (0.12 mol) in sulfuric acid (175 ml) was cooled to 0°C.
A solution of nitric acid (0.12 mol) in sulfuric acid (175 ml) was added dropwise. The
mixture was stirred at -10°C for 10 minutes and poured out into ice water. The
precipitate was filtered, washed with water and taken up in DCM. Water was added.
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was concentrated. The residue was purified by col um
chromat ogr aphy over silica gel (eluent : CH2Cl 2/ CH3CH

wE02Pooske pure fractions were coll ected and tINEI/EP2004/006285

sol vent was evaporated, yield 11.0 g of internediate

(5). c) Preparation of interngdiate (6) Internediate

(5) (0.036 nol) in DVF (100 M) was stirred at room
tenperature under nitrogen flow Sodium hydride 60%in
PEreahixture wa et R drwith) DGG Thd degniodayter easwashed widr water, dried,

e e Rlvenl Ba e 2’9’%&*8%@%%%6%9@% T <o

at 500C under nltrogen w. This reaction m xture was
stirred at SQJC ovem , then the m xture was

I to nodg snper at pour ed out
aéa P%g““%ge‘gg , Bt h xt ract eg{ @n-r?ﬁﬁ é’\ﬁ%g The
separated organi c | ay as dried, filtered and

CRRG SRt SHifdrmadiftt €14)%. 855 Iﬁog 119NaOHt(§OOTEﬂU ﬁ)tdefl-ﬁﬁQ}OO‘ilﬁl) was

Preparation of interedia m xt ur

iSHfred ﬁ%@pg&témper)at%omahtnﬁ? .Wﬁsmé{@srr?tm? (I%Shsd#%tﬁ)was added.
a{}hﬂ: MRheE wad thfdc)edv\a&l ahyl acetste ATt higbrel lmd adidified vithtHIC1. The
The .r.eaction. nmx 0 to, c t.o roam .
RSRERT i OPtri el BieFE b it sk B migimtFD Thg e,
waeldinddd43 gpofdntetmedigati)on m xture was stirred

overni ght at roomtenperature. Then HO IN (0.07 nol)

%@eﬂg&and the residue was extracted with DCM The
o organic |ayer s dried, filtered and
concentrated, yieldin O g of internediate (7).

NO2 Pr ti . ~
o PBafatifn of (8) et hyld % CinterniEtialé (16)

8-cl oro-2, 3-di hydro-| (\-bé)nzodl oxi n-5-carboxylic acid
edsnnxtu(e(hﬁtzlethlezﬁ drasdxdx}s-éfmatb)dbemo&cl (@.2iF mol)anil K»(8600.6 mol)

’Ih)l 1.2- { Pio?no%ﬁlaH%t(Pﬁ‘ "ﬁ’@%fﬁ %’Jts i @%@ﬁl)%sgﬁgﬁ N\d nf Exed for

d@arsa Ibmagt@q TRixpurp §{3f gooleds diltered apd thersp afr‘éaa/@dgporated
SttHe'rE6hel Wds tdieendpiH DEM alvashed Q@b watdt@Ad BR BiRGuODN NaOID

soﬁmon The organic layer was dried, filtered and the solvent was evaporated, yielding
30.5 g of intermediate (16).

b) Preparation of Hoe intermediate (17)

A solution of intermediate (16) (0.146 mol) in NaOH (2N) (400 ml) and THF (400 ml)
was stirred and refluxed for 18 hours. The reaction mixture was cooled and THF was
removed by evaporation. The residue was acidified with concentrated HCI. The
resulting solid was filtered off, washed and dried, yielding 26.5 g of intermediate (17).

Example A.7
CN

a) Preparation of _W intermediate (18)

A

A solution of NaNO; (0.1314 mol) in H,O (29.3ml) was added dropwise at 0°C to a
mixture of intermediate (4) (0.1195 mol) in HCL 1.5N (190 ml). The mixture was
stirred at 10°C for 15 minutes and added dropwise at 5°C to a mixture of CuCN
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Extraction with DCMyi el ded internediate (8). b)
Preparation of o\ internediate (9) A m xture of

wo oxtoenenssi ate (8) (0.20 nol) in THF (1000 m) BOWEMAGHA06285

(2N, 1000 m) was stirred at roomtenperature for 5
hours. THF (700 m ) was rerm\e/?;? by evaporation at

350C. The aqueous |ayer was €tracted with ethyl

acetate (2 x 750 m ). The separated aqueous | ayer was
q0al6e3! nfi) 2d KCX (02149 mak)l iraH @ (793anl) itelmixane eas Et&’tealdat 5°C

5 SR RASEARC S DSl G R snURIARS AR e e
Bxasrgxitracted with)didthyd ptheatTho nrgamcl laptee was sHipatatedy 41@9d Altered, and
:ﬁ%‘&&b&t Qfas IR dlﬁhlt%mésg)n(e%éiﬁ& WE Washid Witk cgl}fzb%@%{CHﬁH

O enat e ' at1 num on-c

Sipedafilgre @n hiepvas qyaperatesh till doyness. dhe Fesislym emtied by
S@lithn @lﬁofn&to@fa%)hy SdrenicHptiakRemt chgdrzw abetate 98/2). The pure

equi.val ents ction m xture tered. ave
CEHHPS g Dieste T SR Vet bt il st iy BnE 0.4 g of
Iinteemnediate §18). (10). b) Preparation of internediate (11)

-0 A solution of internmediate (10) (0.095 nol) in

chl oroform (200 m) was cowled on a water bath, then
trifluoroacetic aci dia ride (0.125 nol) was added
dv)dpepasaionvfa peri ogdof t o 30 imemmedets (1&8nd t he
reaction mxture was sgirped for 2 hours at room
tenperature. The solvent was evaporated, toluene (150

A iwgise efdaemeiae (Ha (D44amel) wad libimmehydraxidecmenghydrate
ﬁq 9X infoRtig I THELG00 M) ardd@ste B BEm( P04 df'ih)ed ‘Aﬁ@oﬁﬂ@ﬁhﬁerature for

t at filt d
i RS Rt PR higmisirs S oo ap e g and
(ekir)lctedHNlthlethyl heetdte. Athe pagaatci layer ofas biparawed( dried, éiltered] atdehe
I t
(RSP SR RaB il LR PSRBT SRR e o)
(11) (0.084 nol) in LyV-dinethylformam de (150 nl) and
on

0,
Preparation of H}d intermediate (21)

A mixture of intermediate (22) (0.12 mol) in NaOH 1IN (200 ml) was stirred and
refluxed for 4 hours. The reaction mixture stood overnight at room temperature, then

cooled on an ice-bath and a HCl-solution 1N (200 ml) was added. The mixture was
allowed to warm to room temperature and the formed precipitate was filtered, yielding
26.7 g of intermediate (21).

Example A.9

a) Preparation of _>_Q intermediate (22)

A mixture of 5-nitro-2,3-dihydroxybenzoic acid methylester (0.3 mol), potassium
carbonate (0.66 mol), 1,3-dibromopropane (0.42 mol) and tetra-n-butylammonium
bromide (4.5 g) in 2-propanone (900 ml) and DMA (600 ml) was stirred and refluxed
for 30 hours. The reaction mixture was stirred for two days at room temperature and

then filtered. The solvent was evaporated and the residue was partitioned between water



m xture was stirred for 90 m nutes at room
tenperature. |odonethane (0.09 nol) was added dropw se

wW@2ms60838Ti Xt ure was stirred at room tenper at UPET/EPR00LB)6285
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m nutes. The reaction m xture was poured out into HC
(400 M, 5 % aqueous sol uti 02753 cold) and the m xture
was extracted with DCM (2 tirfes 350 m). The organic
| ayer was separated, washed with water, dried and the
saldV20M. Was sepampair apadc layéravas dsied  fdteraisand icona@tratdd.i The residue

H (2
rl\n@zf(st sl?&%e%\%gcgqn ﬁ’;ﬁl),fe'l &gd ed%ﬂ((? gu:?i%do@ggﬁt}?cl{rgﬁgttokﬁﬂhy over
osikicarget (ededny eGHzWQPémb%&/&L gigldingi31.h g ohipiermediate (22).
al kal i ne concentrate was cooled on ice and acidified
with concentrated HO . Th@:precipitate was filtered
of f and dried, vyiel .75 g internediate (12).
Exdirppagation®dfa) Pre n of / jintermediate@Bhte (13) A
m xture of nethyl
8- am no- 2, 3-di hydro-1, 4=benzodi oxi n- 5- car boxylic acid
eA naixtufOoflintkhediate (2X) €0.1 { ired) inlHEARS0 s1l) washydsagengedrwith

W&ﬁxﬁ{ -i- @arbéym% é%rg) a4 (%taﬁy%ﬁ%thé gzljcséﬂc): ?@ﬁu’\%ﬁ)@ﬁ I?folutlon

nd| r§11)+ fhftwake @i bnirme)n (&fsgula@la@a) thespiaysewas filteserhe

t SOARE AddHhe filtFAEe wid ddndértrat@S yisldidg 207 @bf in@@itediate (23).
tenperature for 30 mnutes to give mxture 1. A

m xture of Cu(l)Br (0.15 ) in an aqueous HBr (48%

over

solution (100 m) and (300 M) was stirred at
r §PRepatRAEL Ur €. X * was agtdefkdibito@a) se at room
tenperature. The mkt was stirred at room

tenperature for 30 m%utes and then diluted with water
(300 M). The precipitate was filtered off, washed
Wintdrmediter(2r(d. 1dinhal} was disdohve@Hi? €lchlothiBDhitrtd {0 B0)and the

gﬁm X:l‘l?tg wrgs/ #&%Qd mx 231‘1 mI I'f)('?i hst8 la%rb\g&at\ﬂpesoeid\{ & g'rlfl\{lgfoacetlc acid

fanhvém@al(odﬁdmlh evas @dd@é droma@ %ﬂm@mﬁ@weralth@ and dliea the reaction
V‘ﬁﬁmf%‘é%&h@ RAREH for 1 BolEt 9@&{5 Qg Bﬁla\gfezahm theﬁlasn&hestwlmtremdue
was filtere drie ieldin

oraR e A g R e Y R R A
(intkmediedi(24)e 13). b) Preparation of inter rredl ate (14)

A solution of internmediate (13) (0.12 nol) in sulfuric
acid (175 m) was cooled to 00C.

{CFs
d) Preparation of x_do intermediate (25)
v —0

NaH 60% (0.046 mol) was added portionwise at room temperature to a mixture of
intermediate (24) (0.131 mol) in DMF (140 ml) under a nitrogen flow. The mixture was
stirred at room temperature for 1 hour. Iodomethane (0.046 mol) was added dropwise.
The mixture was stirred at a temperature of 50°C overnight, then cooled to room
temperature, poured out into ice water and extracted with toluene. The organic layer
was washed with water, dried, filtered and the solvent was evaporated. Petroleumether
was added and decanted and the residue was warmed in petroleumether and again

decanted. The residue was concentrated, yielding 12.8 g of intermediate (25).



A solution of nitric acid (0.12 nol) in sulfuric acid
(175 m) was added dropw se. The m xture was stirred

woa005/Mme3€ for 10 m nutes and poured out into PCE/RRAGI006285
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The precipitate was filtered, washed with water and
taken up in DCM Water was adggd. The m xture was
extracted with DCM The organic | ayer was washed with
water, dried, filtered pnd the solvent was evaporated,

yielding 36 g of inter ' (14). NO2 c) Preparation
ofe) Pkeparpti¢n ofrt er neyi 15) A m phdshRdiafe (Q?t ernedi at e
(14) (0.055 nol) (300 mM) and THF (300 m) was

stirred at roomterr@ure over ni ght. NaOH was
evaporated., Ethyl acertate was added. The mi xture was
et madure df witermediate/ (25 HOER8# enol JlinaNaOH { IM£).085mol) and water

N TN 1 i.pi s stirred, then )
P iDL R Ao L B e Kl BTl UG Onan o
y PehamnHbropm tgmgergture. nFhenrierttbuty bdicarbpnat iAol reol pwés agded and
USRI el bl oy M 7 g0 mo)

- di oxy- 5- ) ]
HK?&%‘H%@%@P% ﬂwffyé‘ic %5 o rcig Ao E M oL hegeparsied preanig layer was
adutd ridte(cd @00 concentrmied, yialding 60,8 pobfmatinbipg (o). 24
hours. The reaction m xture was cooled, filtered and

t l.ve was evaporated. The residue was taken up
irﬁ'lgéﬁf—'qvbg‘%hed with water and an aqueous 2N NaCH
solution. The organic | abggfwwas dried, fil ter]?d and
t t S evagporaved,-yi el di 30.5 9.0
i f%@%é%tﬁgltoeﬂ\? 16). b Baratior{n{(;efqm?(ﬁ?t&(%édi ate (17)
v A solution of interpedjate (16) (0.146 nol) in NaCH
(2N) (400 m) and THR (400 m) was stirred and ' od
ref d for 18 hours. The reaction m xture was cool e
et A e vatiadsyd omispwie RbieonTiREperaBirelioe mixdure of
ainietintdiad (24)t(D.16 0 At ih ngME @45‘6Cihd 1) ugh& a_rrﬁfﬂ#ewm,% squala, nnq)étfme was
fi red off S a rjed, n . .
o AP B larort B 1 R "Raedgreip d o s gt dhopwise,

| Thenmityre daa starr¢dl®)a temperature between 50 and 60°C for 2 days, then cooled
to room temperature, poured out into ice water and extracted with ethyl acetate. The
organic layer was washed with water, dried, filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent :
toluene/ethyl acetate 90/10), yielding 26.5 g of intermediate (27).

Q \
b) Preparation of H(}_Q intermediate (28)

Lithiumhydroxide monohydrate (0.264 mol) was added portionwise at room
temperature to a mixture of intermediate (27) (0.063 mol) in water (150 ml). The
mixture was stirred at room temperature for 18 hours. Water (150 ml) was removed by
evaporation. The mixture was acidified with HCI 3N till a pH = 4 was obtained, then
extracted with ethyl acetate. The organic layer was separated, dried, filtered, and the
solvent was evaporated, yielding 14 g of intermediate (28).

Example A.11



A solution O NaNO 2 (0.1314 nol) in H20 (29.3m) was
added dropwi se at 00Cto a m xture of internediate (4)

WO(2005/Ma&8 nol) in HCL 1.5N (190 m). The m Xt CE/RBAGI4/006285
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stirred at 100C for 15 m nutes and added dropw se at
5Cto a mxture of CuCN(O0.167350l) and KCN (0.2749
mol) in H20 (293 m ). The m xture was stirred at 50C
for 1 hour, then at 6Q0 or 1 hour and 30 m nutes,
t hen cool ed and filQ e e filtrate was extracted

\A/pteBa,qhgﬁgyl et her,y orgam C LadGhedia 82s)ipar at ed,

dried, filtered, andd hep sol vent was evap ted till
dryness The resi due was washed with CH2Cl 2/ CH3OH,

dIdt&ﬂtedfatel 1(9@}@(65@%1}»% 15104 \cfﬁﬂh DARE (A030 f%ﬁ%o%g 061 mol)

he T esi uri f romat ogr
o ét a@s efl pargiogwse( %ﬂa éﬁtwreovae Sﬁle@% {ar 9Qeepatteeatge¢m)temmmture
p Hl@dok Ibrangtecwiﬂ? Weiod) a3l aJd&é‘d zﬁfla Jﬁ@ftatttgﬁ4r§&ttﬁf@ Was Y@iPed at 50-60°C
t es leldin 0,
CHF 3Rl sontst e TRl Fas peiediq ool Pl 600 mipgnd
A@Xﬂaﬂted thetthCM’(Qet 2dilnt Bhe(cbBbir(ed. O(Bg%ﬁ: laydr Jwad Méhshed with water,
i
| &ﬁé?f Hg@%&l 5193(fh? gglggﬂ% %Q@o?z%té L The 1cr1r|$eo%/zﬁs1 %8 Ibg tcal?tgm
O@G‘O%beéover siticveel (puent|: taewa/lﬂwét: @0/30) HEherdegired feactions
\Aﬁ&e@@llétﬂtéd £ tMé §dnvdﬂ@bva§é‘ta§&‘3te%><tﬁ@&§18£’e Whi mss%'i\t&t'm THF

t ed,
B B L A Or PR o Bk L 23 ED 0N g | The tappe es stimed
yovermightg The érgnmfsolmhMﬁ&:@a;airged 19he adﬁ&é\l’ﬁﬂhﬁ‘:r Ava8 washed with
[ DERE SRt i, LI0h B BRBHAL Fodied bn gt fle BitaBd Goidiiedupith o
stoneendigted HClrsefution éeja pHrof 3 th dufen thi mmaecmmmneﬂ with
Sdlékﬁ e@l\ﬁe@r}& ﬁmmF%t Tﬁ@&%ﬂlﬁéﬁﬁﬁ%‘ﬁ?é‘fager rﬁ %Pie& C}ﬁg:gégi d;%_}ﬁ@

sol ut | on
E“(em@aﬁ/\%@p%ﬂate%)éﬂ ding g thintermcsints (29 erat ure and
the fornmed precipitate was filtered, yielding 26.7 g

dExanipleanedi ate (21). Exanmple A9 NO2 Q/=\

oﬁ,aa
a) Preparation of —of UQ intermediate (30)

A mixture of intermediate (24) (0.166 mol) in DMF (350 ml) was stirred at room
temperature. NaH (60%) (0.2 mol) was added portionwise. The mixture was stirred at
room temperature for 1.5 hours, then heated to 50°C. 1-Iodo-butane (0.2 mol) was

added. The reaction mixture was stirred over the weekend at 50°C; then cooled. Water

was added and the mixture was extracted with toluene. The separated organic layer was
dried, filtered and the solvent was evaporated. The residue was purified over silica gel
on a glass filter (eluent : CH,Cl/CH;0H 99/1). The desired fractions were collected
and the solvent was evaporated, yielding 34 g of intermediate (30).

Q~
b) Preparation of H(?—Q intermediate (31)
Intermediate (30) (0.09 mol) in NaH (10%) (400 ml) and THF (100 ml) was stirred at
room temperature for 28 hours. The organic solvent was evaporated. The aqueous
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a) Preparation of - ~~\ - internediate (22) A m xture
of 5-nitro-2, 3-di hydroxybenzoic acid nethylester (0.3

wordoF/p0g8st assi um car bonate (0.66 nol), PCT/EP2004/006285

1, 3-di br onopr opane (0.42 nol) and

tetra- n- butyl ammoni um br om d?6( 4.5 g) in 2-propanone

(900 m) and DVA (600 M) was“stirred and refl uxed for

30 hours. The reaction m xture was stirred for two

dajssura twak SashedevipeD @M tieenao illifiddewitli & coreenttatedTHE] solution (pH 3

sol ven S, aeva resi gt 4
B a8 RPN R o IR HOReRdl, AR and
dthE salyerftiwas evaporaderd yisbling:22 g af mterm¥hate(2bi due was
suspended in DIPE, filtered, dried and purified by
cjg_l u@ éi;'r;omat ography over silica gel (eluent :

98/2), yielding 33.5 g of internediate
(22). b) Preparation of gxmfernediate (23) A mixture of
i Qt 'lgg;g' (22) ( ) in was
h@ﬁégeng?tgg Wi th um on-cgﬁgglﬁle%?%%ﬁ)m( g) as a
catal yst in the pr eseﬂ§gjof a thiophene-solution (1

m). After uptake of hydrogen (3 equivalents), the
cAtmaikisd ovaerhediste () (@2688omel), Hbwalad-prepaned 0158@ mol) and

fil t t [ ' 7. .
ek Rl PR B IRSIF R RIE X800 L Ry ket e 1308 oy, then
(Bropghtte momegingeratyre HMF was evanetgd. ke residis ayag dekep gp in ethyl

tyd i it AT he @faakt |
e Bk ol et

TWRS Werbed aetBrrateradiicd. Bliergdipndibe solvant Wig ey aRREcd Jdg gesidue was
dpeEdes colunirhéhranimghphpeeatilicegd teuditayclohexaneAtOn080/20).

ture s stirred for 1 [ r t
* R e ekt Sen @ plt REMIN G R BT RIRE SRR 5000
DinRifmadiate 3 (tpp4&Y°6).ur e overni ght, yielding 5.8 g of
internediate (24). d) Preparation of internedi ate (25)
NaH 60% (0. 046 nol) was Hgg{ied portionwi se at room
tenperature to a mxtu 0 interrrediateéa24) (0.131

no) Drepanatiorof( 140 m ) r a nitipigenediate(33) The
m xture was stirred®af’ Tgomtenperature for 1 hour.
| odonet hane (0.046 nol s added dropw se. The

%’é{;ﬁf@%%{eﬁ%{%&i% 2}2330.@312?%@&%&&%?{ 3bomP9N) and THF (200 ml)
was stirred at room temperature for 72 hours. The solvent was evaporated. Ethyl acetate
was added. The mixture was extracted with ethyl acetate. The aqueous layer was
acidified with HCI till pH 2 was obtained. The mixture was stirred. The precipitate was
filtered, washed with a minimum of water and dried, yielding 22 g of intermediate (33),
(mp. 203°C).

Example A.14
o
—0 . .
a) Preparation of U intermediate (34)

Sulfuric acid 97% (80 ml) was added carefully to a mixture of methyl 9-(acetylamino)-
3,4-dihydro-2H-1,5-benzodioxepin-6-carboxylate (0.51 mol) in methanol (1000 ml).
The mixture was stirred at 60°C for 1 hour and then cooled. The solvent was
evaporated. The residue was taken up in DCM. The mixture was washed with a KHCO;
solution. The organic layer was separated, dried, filtered and the solvent was



tenperature, poured out into ice water and extracted
with toluene. The organic |ayer was washed wth water,
wa@lzdaoe/doosss | t ered and t he sol vent was evapor at eRBCT/EP2004/006285

Petrol eunet her was added and decanted and the residue

was warmed in petrol eunet heref?nd agai n decanted. The

resi due was concentrated, yiét‘ding 12.8 g of

internediate (25).e) Preparation of internediate (26)
Aeviaparated ETIRS resithieewasstispanded Rﬁ)IPthnG%%ﬂlaﬂmlﬂouhfbﬂmﬂ The

r%‘%‘ﬂgﬁga?‘%ﬁﬁi‘)eﬂ Bl Wik dbnd ed il B LSRR 6

on an icebath until roomtenperature. Then tert-butyl
di carbonate (0.036 ™ ag added and the reaction

Stirreedov | ght at .room ature.
and thel tfméa?n@g ext ract ed

1. X3 ur e was
r?f)ﬁfelt?{)"é r?tgl) was ad o’@
vvlth DCM The separated organic | ayer was

fAImléW&JIOfdﬂ@“@%ﬂﬁ@é 14 49- & mod); ia [vegites §240omB was éﬂrred at 0°C. HCl
nve hﬂ)%%@ddae& wideR 010 The i Rtudd whY @R@Adsr B mutes. A

Ip‘gt e&gﬁgﬁ@ sﬂtlfl éha?él}pg% q}eré]’%@omly \H;}/%\a@?iggcggrggwise at 0°C. The

| mixgura®cs afireed 24)C (6. 3G hinates Yo give Biktufed ). Ainjixtundeficopper

néhtl(grf)cﬁgp ulzl ln%%ﬂ\ﬁ mﬁi@lh(g%(?( hﬁ&%?‘é%?ﬁqata{ JO()ﬁldti%&erERl?{leture (A) was

aaﬂdedj deppwiissi Tlee reqtiionmuixtue wasweiisredtat rqogtitegapergture for 1 hour. The

t HeRFHAL Was iRGLIBAANE Wadttd JA8Aked gf'ielel?méi 358 g df hxﬁ@rmedlate (35).

cooled to roomtenperature, poured out into ice wate

and extracted with ethyl acetate. The organic |ayer

was washed with wat igd, filtered and the sol vent

V\‘Iﬁﬁ) eva ora ed. Theore due was utrl flde % col umm
STRITOGP&bhy over s a gel (&MGERAAE R jene/ et hyl

acet ate 90/ 10), vyiel d| 26.5 g of |nterrred| ate (27).

bA nitk@peaofahiennedidte (35) €0.22 diofjtaad (KIBH (2L tivilLintwederqk0@eml) was

r@Qi'?r%H 359(? ?etﬂ%xécp fo% §6 nﬂ?&tls mstha{j?oe ?er?g gflé %n%ﬂ%&df ?gldggegr@lth a

mﬂn):eritnateddi@lrsomlso The)precipitaterivas filieredhall, washe¢ andl dried, yielding

r It iaRRERLE () or 18 hours. Vater (150 m) was

renbved by evaporation. The mxture was acidified with

HO 3N till a pH = 4 was obtal ned, then extracted with

ethyl acetate. The grg N | ayer was separated, dried,
fci)ll;reepra? (%ion o?d the HO% d “ intermediate (37)

A mixture of intermediate (36) (0.01 mol) in sulfuric acid (20 ml) was col(")-l;.ed to -30°C,

then a mixture of nitric acid (0.01 mol) in sulfuric acid (20 ml) was added dropwise at

-30°C and the reaction mixture was stirred for 5 minutes. The mixture was poured out
into ice-water, the resulting precipitate was filtered off and washed with water, yielding
intermediate (37).

Example A.15
o Ve
—0
a) Preparation of U intermediate (38)

A mixture of intermediate (34) (0.27 mol) in water (270 ml) was stirred at room
temperature. Sulfuric acid (97%) (30 ml) was added dropwise at room temperature. The

mixture was stirred for 15 minutes. A mixture of sodium nitrite (0.27 mol) in water
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sol vent was evaporated, yielding 14 g of internediate
(28). Exanple A 1 1Preparation of internediate (29)

wo oitoenenssk at e (24) (0.0565 nol) was taken up i PCIDRF2004/006285
(110 mM). NaH 60% (0. 061 nol) was added porti onw se.
The m xture was stirred for 9Q mnutes at room
tenperature. 1-1odo-propane (U061 nol) was added and
the reaction mxture was stirred at 50-600C for 45

hQuo sil) Whealded atopiise Bh oo tinpeRtitel STheaniktie wad gireedladroom

et P20 GrpuRT © 5BRY DA R e e

d(r014e1dpl)ﬁn vbier €d0amylandieydsatiromivtacis@7@ mipwasatiend aftvem

t%ﬁllp &%ﬁﬁl{(ﬂ#@ gﬁ \995 @éiﬁgﬂﬁﬁgﬁ&ﬁh‘r"%ﬁ%@f&ﬂ%& T%\é %actx(an
f migdure ovas stirsedataem éxsppegatang dor hleous ol heaecipiase was filtered off,
ey aihed %tﬁ‘i dllﬂtk% sﬁﬁﬁﬂlaé&‘d YR H a3 Wat@ Andl Aridd mdet RAudd) pressure

An aqueo soI added. The
Sermlgh P? Vaiak vm@%Ml%ﬁ%O%P@siﬂyer W SrRfpteddried.
efflegred aidetle séﬂh@ht aQu evapdrataly Fhe valil washied unddriteddcdd pressure,
sat ratﬁd%i%%%‘p%%@d %!t | ori de, cool ed on an ice bat h

centrated HO solution to a pH
of 3 to 4. Then the mxtq“re was extracted with
di ethyl ether (4 x 1Q0n “The conbi ned organi c | ayer

d I tered | ted,
PRy of ool at o ( 28 erEENBY A 100

_Preparatlon of i nter i te (30) A mxture of

(118 gn 8?31 rb (i @nlgg f]{g?_ﬁ(‘([l)%/@% m@d?vai azlde}/fd? V\%wwe ata

atdnlmdrapmc bétenen §end 5ﬂ€etom mlxt;me ofvatermedipteddB)dp. 12 orel) in
t &F%QE @%H [8sd 19{) ’i‘l}éregkﬁséﬁ%lxw@@abﬁﬂeﬁ% b RRY0 minutes, poured

ut'an ded. The reaction

neut irfp dcawajersnd e septesd with Wv@&@gﬁan%kaygmsen%?# dried,
CRIdred] and\Heabl veRsSwadasbraed, yididingintéricdia@GSor Xt r act ed

with tol uene. The separated organic |ayer was dried,
filtered and the solvent was evaporated. The resi due
was purified over sgli ,-V. del on a glass filter (eluent

g%p%'{a%{ﬁ) GHFOH 99/ 1). g-lesired, Eﬁ@‘f‘%é @ﬁ) ver e

nd the $BI g was evapor a eI di ng 34
g of internediate (30)

NaOH 2N (700 ml) was added at room temperature to a mixture of intermediate (39)
(0.1205 mol) in THF (700 ml). The mixture was stirred at room temperature for
2 hours. NaOH was evaporated. Ethyl acétate was added. The aqueous layer was

20  acidified with concentrated HCI. The precipitate was filtered, washed with a minimum

25

of water and dried, yielding 36.5g of intermediate (40).

Example A.16

a) Preparation of —}_QO intermediate (41)

A mixture of methyl 2,3-dihydroxy-5-methylbenzoate (0.198 mol), 1,3-dibromopropane
(0.198 mol) and K»CO3 (0.396 mol) in 2-propanone (360 ml) was stirred and refluxed
for 6 hours, then cooled and the solvent was evaporated. The mixture was poured out

into ice water and filtered. The filtrate was extracted with ethyl acetate. The organic
layer was separated, dried, filtered, the solvent was evaporated and purified by column



b) Preparation of internediate (31) Internediate (30)
(0.09 nol) in NaH (10% (400 m) and THF (100 m) was

wOonoyeoegssat room tenperature for 28 hours. TheCarEPami4®06283
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sol vent was evaporated. The aqueousm xture was washed
with DCM then acidified w thpa concentrated HC
solution (pH 3 to 4) and extracted with DCM The

combi ned organic | ayers were dried, filtered and the

s ShroBRtoSHRREY aversdicaek(clugnie| cyplahexane/gthyk aceiatest0RMHIOAA0S0),
( gik)dindExeetipbdia®.(4B8. a) Preparation of / ~\ /
internmediate (32) A mxture of internediate (23)
(0.2688 nol), 2-brono-propane (0.537 nol) and
triethylamne (0.403 in DMF (600 m) was stirred

ab) B3pRatiaver ni ght , yifhe rought merhedftei@nper at ure.
DMF was evaporated. Th& ré@si due was taken up in ethyl

acetate, poured out into-ice water and extracted with
eAhyixtae of iteemediae (¢r)gd(ani1 39 hﬁ]/)ﬁﬁ a}hﬁ&ttﬂ@Sﬂ'ﬁENa@Htsblution 2N
I re nd, the saql vent ) apor :

Tﬁ J0r) gﬁod ugﬁ%?dp%lﬁiwalsé rrgd atagen) ?‘r?f“?:‘ﬂ?%%ﬂrg}r&gmﬁﬁﬁy q%ﬁ:g\”
sévaperategeind the mixture way etidified avitdy HECIORN. STy cipithie wasifiltered,
f vasell Qhth Wik A ther i ; o
evapor at ed, y,fdggg!rlhgggega*‘agggi '9ié;(?ért?}e ‘?@%‘%@E‘}‘ p '(7r$'p.c)'
145C). b) Preparation of internediate (33) A mxture

X iate (32) (0.0942 nol) in NaOH (200m , 2N)

and THF (200 m) was_ stirfed at roomtenperature for
\Zésd}ours, 'I(')I%e sol VE{]}_A@ evaporated. Ethyl acetate

SRIFRAPN OFhe ni xtuf e s ext r adhiEEmegdiaty (Ep hy |
acetate. The aqueous layef was acidified with HO till
pH 2 was obtained. The M xture was stirred. The
ph deixpire ef ebigmo-2,31diksideaky-henzdie deidintethyd estem({0r39fhnafl) and K>CO3

LS mN th A81dtomYpSpsi -pt ot i

IR :z;lgéog R ?gb%*.é}? ) S ploBhRATRRIOM) Wiflsirred and
i%BE’F f EO%AI;?DS £ Feartion mestyre ovassoded. fltpragpyendigalte and
cthe edluérlt yvak @vaporated. UTte redidusebiyypartRidneg 8étieaiNAHLO; (5%, aq.)
?%ﬁi‘li[?(‘lllgly i\ ;(])gé]aélicl l?g%g%g Izﬁs?}%{ra é((f %Irigd, %lt%raerdbo(%)éy (Iligetlhete gx?d t?l% solvent
was evaporated, yielding 112 g intermediate (45).

Br

b) Preparation of ud intermediate (46)

A mixture of intermediate (45) (0.14 mol) in THF (200 ml) and NaOH solution 2N

(300 ml) was stirred at 30-60 °C for 4 hours, then the organic solvent was evaporated
and the aqueous concentrate was cooled on ice and extracted with DCM. The aqueous
layer was cooled further on ice, acidified to pH = 1 and the solid residue was filtered off
and dried, yielding 33 g of intermediate (46).

CN

c) Preparation of H intermediate (47)

A mixture of intermediate (46) (0.33 mol) and copper(I)cyanide (2.7 mol) in DMA
(800 ml) was stirred at 140°C for 20 hours, then the reaction mixture was cooled and
FeCl;3.6H,0 (130 g), HCI (33 ml) and water (200 ml) were added. The mixture was
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The m xture was stirred at 600C for 1 hour and then
cool ed. The solvent was evaporated. The residue was

wa 2008m0088 i N DCM  The m xture was washed w t h BCHERND84/006285

solution. The organic |ayer was separated, dried,

filtered and the sol vent vvas%gporat ed. The resi due

was suspended in DIPE and a s anount of ACN. The
precipitate was filtered off, washed and dri ed,
ystietedian@0°T0for 20 bdurs,ebeledradd poveed &A)into lwatd?r Edol atetane waf added

fﬁl%éhpfng{ ?%{eaﬁl?etrédgt%)rﬁfgSUé ngﬁ%éi[lﬁe (s)il F@ﬁicﬁ@% (&éé%eparated

(weshedrmthwwradtmldﬁmrg@)m@,@e a@lve)f.t@/as ?h@omtw ukhs regidue was
Sttakénr 1?ﬂjinfv9arter]aﬁd Q‘Sn’)ﬂtl\!%@H ﬁ)lﬂﬂic?ht WL ad?fed Stﬁéﬂ itk utd @v?s extracted

I N water rOWISE&

)
ow@ Dﬁ‘% aﬁidkfiqslr%ﬂwa@ apqd W’@ateétw@(f@ﬁ agetaty Pilwg@gc layer was
Geparadt Xdrivdend Me solveri whsdvapsrhted crm&tesladﬂ Wis figificd b? 4hort

e mte Jer a
Rl @ﬂewfw&&gg%\ﬂ%%e&%/@%‘ Oriisrs BB R igiine 7

wafantetmediael(43). r oom t enperature for 1 hour. The
precipitate was filtered off and washed and dri ed,
Y, 5.8 g of internediate (35). c) Preparation
o]l;'t‘—|-rP(—e1-n1=ﬂj’8m9|km‘15_8 ate (36) A mxture of internediate (35)
(0.22 nol) and KOH [) in water (1000 m) was
Shi : refl uxe 30 m nutgs. aly cool ed.
Tehgré xttﬁggfwas act di Wi th at"ggncegdttérgt gd HCI
solution. The precipit was filtered off, washed and

F,&'nﬁQmé’éf%thﬁ&na‘l? gﬂsr)rgé 1&({‘&‘8 g@ﬁbi& ?51({?@) anﬁ'p I’-biphenyl]-

| 32 dronhoslicacid)0126 1o3) mdpt;achlvr@mthmeu (800 )vasstirmed pnd

\(’&gﬁ%ﬁ‘e‘a%fsj hés, p%qga@ oluf: A KSCO1 X§%afd \j&\)/gtrsa'&taeggdn& el Thg organic
yerwééegmae% ﬁeeé iﬁ fqdo?mﬂt#é §‘8Y%“t\)08§ e%%PPW"é’g‘“F @ﬁ»ﬁ Phe

niesidticewas phitifietiby coluemnvehsorpatugraphyaivter silitaogel Ceduamat er

L, S8 e OS] B OB BTl 1k S 5Bl RO o

a) Preparat|on of mterrred% te (38) Amxture of
intermedi ate (34) ( Isain water (270 m) was

Sl;)ilfrép%gati%h ofoom —d . intermediate (49)

A mixture of intermediate (48) (0.048 mol) and NaCN (0.1096 mol) in DMSO (330 ml)
was stirred at room temperature for 15 hours. K,CO3 (10%) was added. The mixture
was extracted with ethyl acetate. The organic layer was separated, dried, filtered, and
the solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: cyclohexane/ethyl acetate 70/30), yielding 10.8 g of intermediate (49).

CN
¢) Preparation of H}_d intermediate (50)

A mixture of intermediate (49) (0.0419 mol) and lithiumhydroxide monohydrate
(0.0837 mol) in THF (100 ml) and water (100 ml) was stirred at room temperature for
5 hours. THF was evaporated. The mixture was acidified with a concentrated HCI
solution and extracted with ethyl acetate. The organic layer was separated, dried,
filtered, and the solvent was evaporated till dryness, yielding 9.8 g of intermediate (50).



10

15

20

25

tenperature. Sulfuric acid (97% (30 m) was added
dropwi se at roomtenperature. The m xture was stirred

WO 2005060888 nut es. A mixture of sodiumnitrite (BCREP2WD4/)06285

in water (270 m) was added dropw se at room
tenperature. The mixture was stirred at room
tenperature for 30 minutes to give mxture (A). A

m xture of copper(l)bromde (0.4 nol) in water (540

m ) and hydrobromc acid (270 m) was stirred at room
temgleause. M xture (A) was added dropw se at room
tenperature. The reactionoun xture was stirred at room
tenperature for 1 hoWr. e precipitate was filtered
of)fPrepagsiioadfw t h a dyl d sul f urinternadiate €d) ut i on and
wat er and dried under %ed pressure overnight. The
resi due was taken up in The organic | ayer was

Sl%&@lh@dl@l@ éZQr(O 9895 bl tveis Qddéﬂ'}ﬂ)rﬁ(hﬁv@@it\tmﬂ tagyserature to a

S BREE L EStipr e it 555 (B il SARE L AH RELT0 e)yas addea
Pfl&:patxalre ovas stirrédtigoroesly,ahen (odlEp thO%@IAlsol@mpmcﬁf NﬂN@i ®.0967
21%5@ 1r( Qlat:!e?’ ﬁ Srﬂ?ﬂ[) X)vak gdcﬁzulai Y 'Eébngpe?ﬁiug b(atz&egb)c WT‘”@ d[‘f'lg mixture

MV anmd dor hSnn@vWédhm @deé gha kempzlzslrﬁbw)ve?rh?@qt%% (Cto a hot
3@1&&%@90}1& cul0g. S'PE@C(OBQE nmly'humerv(@m ﬁ‘al)hfnﬂ@cb dtro @G ow.

10 m nut es, re t0|ce
o ke mtvea e shrreskan lsﬁeﬂrfafaﬁ rpinulzs e, o 1*‘3@5%5? gy into ice
dwateﬂandf dxtra@ed diith @thg] ddeeates dhe erganivdsyee wapsapataead, dried, filtered,

VeI ?tw %Sr%? ’%a%rﬁ%%)ef%%“ﬁ g}e e%tﬂggzgl\gﬁn cf‘hromat rTgraphy
tcmpelhaa gfrl éelu@tatmw@ﬂyl adetdte 8@/ e dwatfeclign)were callagted and
B ot U (o] il dFRE: Mo Busisipr ed at room
tenperature for 2 hours. was evapor at ed. Ethyl

acet ate was added. The a ous |layer was acidified

wi th concentrat ed . e precipitate was filtered,
v?ai}@;%:aﬂohfbfa m ni ter angedhddede (32) €l di ng

36.5g of intermediate Exanple A 16 a)

Preparation of -</ - er medi at e (41) Amxture of

”Rtnlf% ur@oBnfithY s Xyt 3%0 ij2; Hﬁbl)bwﬁﬁm %h)chm (0.0144

br onmopr opane (

oD S S pRRRGOIE (G EH) Hhs Stieed 2 %@Fé}f%a@fﬁ £ theh gosted to room

temperature and the solvent was evaporated till dryness. The residue was taken up in a

mixture of DCM and water. The organic layer was separated, dried, filtered, and the

solvent was evaporated, yielding 2.7 g of intermediate (52).

o—

¢) Preparation of (}_—Q intermediate (53)

NaOH 2N (20 ml) was added at room temperature to a mixture of intermediate (52)
(0.0113 mol) in THF (20 ml). The mixture was stirred at room temperature for 18
hours. THF was evaporated at 30°C. The aqueous layer was extracted twice with ethyl
acetate, acidified with HC1 6N and extracted with ethyl acetate. The organic layer was
separated, dried, filtered, and the solvent was evaporated, yielding 2.5 g of
intermediate (53).
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for 6 hours, then cool ed and the sol vent was
evaporated. The m xture was poured out into ice water

waoshodsser ed. The filtrate was extracted w t hPet/Rp1004/006285

acetate. The organic | ayer was separated, dried,
filtered, the solvent was evaporated and purlfled by
col unmmchr omat ogr aphy over sifli1€a gel (eluent :

cycl ohexane/ et hyl acetate 80/20 to 70/30), vyielding

| Bipipledixt e (41). b) Preparation of HO\ internediate

(42) A mxture of inter —ate (41) (0.1129 nol) in a
m xture of a NaOH sd n 2N (370 mM) and THF (370
rd))Prep@satiohiof r ed at_go enper at ustefnaedid&(Hpurs. THF
was evaporated and th xture was acidified with HC
12N. The precipitate filtered, washed with water

an Gnidfuresk 1nbéhﬁéd1£t6 @& 10.91 ghodf and CIORACHL@H (382 (0(431mol) in

|IH%F?~PEW 186 (szlg tll'&e%ltg% 5 rg roallltrsI e frov:tgh} to-room temperature

SandrtheneplsnBwels byegotatag-thdryudss. Breirdsidust wad taleeptugrin @@ig8iFe of
%t):r szé&o@ﬁ ¢ frfixiire %(tr?gi dwih %mwargﬁg@&g§r49as

pr opanone was stirred | uxed
f&sparztzdmmdsﬁ terpdrand S«okvset wwvm%@ﬁﬁeylﬁé@géd@ fantermediate
fl%-h jered over dicalite and the solvent was evaporat ed.
e residue was partitioned between NaHCq 3 (5% aq.)
and DCM The organic |ay, was separated, dried,
filtered over dicalqt nd the sol vent was evapofat ed,

yh)rehaidtiohlZ g i nt at e (45) .inteymddiapessati on of
internedi ate (46) A ngxt@re of internmediate (45) (0.14
nmol) in THF (200 m) NaCH sol ution 2N (300 nl) was

2E1{ttﬁﬁ1ﬁ§ycﬁbx1§9d§@d1@§ (©ag2 ﬁlddl")?uhissaddé@%pwr& a@f(ﬁ»ﬂﬂﬂefhperature toa
ol vent was e n ncen e
B8 O RSB SD 09T el U TR D +hE watsg Lghan. T
| mi&@mre\ms stivad stdodrm Itédi}mratmre oivernjgha CTHIF ﬁvaedvdporapald Ethyl acetate
t t
éﬂgd Slg-xg n%x{usec' {VQJE] %’rél!;tgd% h'e ce%t '%Eda gc?das ﬁjaa/er was
i awcbﬁqumthp@qentrated\Hﬁl @@Mewfadd é%mx@www@qraeted 3ath
nBEM. afd o%ﬂ&qwérw 3Yafed| dridd, Teded! hdMy®solvent was evaporated,
yielding 21.5¢g of intermediate (55).

Example A.21
Preparation of —>——o—g—bi ;mm\ intermediate (56)
NH,

A mixture of 1,1-dimethylethyl (trans)-3-hydroxy-4-[[(phenylmethyl)amino]methyl]-1-
piperidinecarboxylate [described in WO-00/37461 as intermediate (1-d)] (0.023 mol) in
methanol (100 ml) was hydrogenated with palladium-on-carbon (10%, 1 g) as a
catalyst. After uptake of hydrogen (1 equivalent), the catalyst was filtered off and the
filtrate was evaporated. The residue was solidified in DIPE + ACN, filtered off and
dried, yielding 4 g of 1,1-dimethylethyl (trans)-4-(aminomethyl)-3-hydroxy-1-
piperidinecarboxylate (intermediate 56, mp. 178°C).

In an analogous way, but starting from cis-3-hydroxy-4-piperidinemethanol (described
inJ. Org. Chem., 34, pp. 3674-3676 (1969)), 1,1-dimethylethyl (cis)-4-(aminomethyl)-
3-hydroxy-1-piperidinecarboxylate (intermediate 57) was prepared.



(800 M) was stirred at 1400C for 20 hours, then the
reaction m xture was cool ed and Fed 3. 6H20 (130 Q),

woHEos/ @838 ) and water (200 m) were added. ThECTERAM/@6285
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wasstirred at 600C for 20 hours, cool ed and poured out
into water. Ethyl acetate was dded and t he | ayers
were filtered to renove insolUble salts. The organic

| ayer was separat ed, vvashed with water, dried,

filtered and the soI ve ;s evapor at ed The residue

was taken up in %Nﬁ%&g&tgtgg was
added, then the ure syextracted wth DI PE,

acidified with HC and extracted with ethyl acetate.
The organic |ayer was separated, dried and the sol vent
ted. The resi due was purified by short

col umm chr omat ogra hy ( uen CH2Cl 2/ CH3OH 95/5 + 2
cetic a o I.nt er 47) .
R ) L B ST .
(48) Amxture |nterrred|ate (16) (0.126 nmol), NBS
( ulﬁimeﬁmle)th)drﬁdax[sw ltydpixwy[ (phersymbtbyBaminojoyethyd]-ci d

[0y ELBETL LRy et o syl 3, .7 o
K’zfmp@@ﬁzﬂéﬁe peseﬁ%'ax earalpqlpmmeiviomptngraphy gverChiralesl AD (eluent
vvalsexaﬁ@aha{oe 90/2d)< | B¢k, dekirdd fedcBidns aad cbn@tmnuem sdmt was

eva The, re S purif

CHTDRRRIn Tohisns yRs S S0 b el Br MRy RiforasSt yidaing 377 ¢
G101 Aimsthylothek@R erane)- medroxy&d{[[(ﬁl)qnygmehyd}angnd]ﬁleﬂxyg] bf

| ration of internediate (49)
PlREfAEtaRoSylattmertloali 48) (0.048 nol) and NaCN
(0.1096 nol) in DI\/BO(330 gy) was stirred at room
tenperature for 15 hgurs Cx3 (10% was added. The

Ny Prdpatibds of Xt L ethyl  agRhR¢Rat organi c
a);erﬁvv?ats sgparﬁ‘tc?_ dr T\ tered, an%let@hyz sol vent
was evaporated. The residue wa8? puri fi ed by col um
cAmoixtiro gf intenyediater(58)i (0i02& nopd) in (n@tlmmt (100 ml) was hydrogenated
c /et A

N PRI CR o EPAE B S b A ke Sl

equivalent) the catalyst was ltered off and the ﬁltrate was evaporated, yielding 4 7 g of

1,1-dimethylethyl (3S-trans)-4-(aminomethyl)-3-hydroxy-1-piperidinecarboxylate
(intermediate (59); [0)20:P= +4.37° (¢ = 24.03 mg/5 ml in CH30H)).

Example A.23

« p
. N . .
a) Preparation of ; 0>— O‘\HN intermediate (60)

A mixture of 1,1-dimethylethyl (3R-trans)-3-hydroxy-4-[[(4-methylphenyl)-
sulfonyl]Joxymethyl]-1-piperidinecarboxylate [described in WO-00/37461 as
intermediate (1-c-I)] (0.03 mol) and benzylamine (0.1 mol) in THF (250 ml) was stirred
for 16 hours at 125°C (autoclave). The reaction mixture was cooled and the solvent
was evaporated. The residue was partitioned between DCM and an aqueous K,CO;
solution. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was crystallized from DIPE, yielding 5.3 g of 1,1-dimethyl-
ethyl (3R-trans)-3-hydroxy-4-[[(phenylmethyl)amino]methyl}-1-piperidinecarboxylate
(intermediate 60) ([a]20:P= -68.65° (¢ = 23.16 mg/5 ml in CH30H); mp. 91°C).



A mxture of internediate (49) (0.0419 nol) and
['ithiunmhydroxi de nonohydrate (0.0837 nol) in THF (100

worgo)s/@ogsswat er (100 m ) was stirred at room t @CEAIPAL041066285
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for 5 hours. THF was evaporated. The m xture was
acidified wth a concentrated3iC solution and
extracted with ethyl acetate. The organic | ayer was
separated, dried, filteredgnand the solvent was
evaporated till drynv Kl el ding 9.8 g of

i h) Brepadiient of ( EXAHK 9 a) inRiepdaRY 53n of -0

/[ ~\ internedi at (51) I ms'ate(23) (0. 0895 nol)
was added portionw se at roomterrperature to a mxture
of concentrated sulfuric acid (28 m) in water (42

mA)mixhoe of in@ermpdiarg 6@ 00d6 m'gcl;%nm’&étﬁdhr)ﬁg 158 i %R@ogenmed

\' o 0 solution O

( {6&83}8@1%}1 BQ%H)OB??&) 2,?21%) z}ﬁ ca\iﬁé%s al (de’&ilpgﬁatuge of 50°C. After
th}mi@ggte( lvmwa&@() thﬁnchtéiﬁt whk ﬁltmeﬂtolﬁﬁ@dw%ﬁltrate was

Sév 61%t$df

S L RS
KYlats| (ntsrmegiatechl).( 250 rr1) under a nitrogen

rovv. The m xture was stirred and refluxed for 30

nicxuni@s A.34hen cool ed, poured out into ice water and
extracted with ethyl acetate. The organic |ayer was

separated, dried, {ilfe " and the sol vent was
ea) Rpepacdtiod of The r (Hﬁ— S (pLg ed by Gl iate @)
chr omat ogr aphy over silica gel} uent : toI uene/ et hyl

h )
m&?&? it 6 lg{é}\)(/) por at gelg% %, é%iag"&ﬁg’dﬁlde/&igg 8y by W%ﬂﬁr%%ﬁog‘c glution
((3 Hl- dls)e\t'@i figns- éﬁlyénfoxyﬁt[éﬁ(ﬁ«emﬂaﬂmxe@ﬂmmnmmmahgq 1-
ipipeeidiredarddey14t ldeséribed 12 W®lob/37461R) At ((I%B Qﬂ'% gB by mol) in

0144 . nol . 0

S TS S e o
taddgsandithe esultiog teaeticohixant wasstiesdfevahsltés. | A small amount of
Wa‘x’é}% adaaie "Irh%%bﬂzgﬁt WA v%/]gorgt\%% gg%gxg 5%&{1%35% &)S{t]é}d)ne%/letween

wat er . or gani ¢
fvf qtqrép% B Cl\é’na ¢ h@a@éll&y@hwamamedpdmat Glterey and thernglv@ntivas
3 ated, §1elEa at1eu i t iat.e
g;é%fori\% @t 1 1 %letlﬁ’) tr%seép gﬁ@ Ih&ﬂ’?’l?flel{ gglﬁf n?go¥}g
g i ey sy m(tqua@ff)zm ) in THF
(20 mM). The m xture was stirred at roomtenperature
for 18 o—

b) Preparation of o-C—N Yy intermediate (63)

A mixture of intermediate (62) (0.065 mol) in THF (250 ml) was treated with liquid
NHj3 in an autoclave at 125°C during 16 hours. The reaction mixture was filtered and
the filtrate was evaporated. The residue was partitioned between a 5% aqueous NaOH
solution and DCM. The organic layer was separated, dried, filtered and the solvent was
evaporated, yielding 16 g of 1,1-dimethylethyl (trans)-4-(aminomethyl)-3-methoxy-1-
piperidinecarboxylate (intermediate (63).

Example A.25

O. N.
a) Preparation of >|/ j(l/ Qo:\Noz intermediate (64)
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hours. THF was evaporated at 300C. The aqueous | ayer
was extracted twice with ethyl acetate, acidified with

woHeos600saand extracted with ethyl acetate. The BITRPI004/006285

| ayer was separated, dried, filtered, and the sol vent
was evaporated, yielding 2.5 4 of internediate
(53). Exanple A .20 a) Preparation of -0/ -\

i nternedi ate (S@F|9 U A mxture_ of internediate, (48)

(omixturedif ferirhetylcd4gand ipasidinesabosdate (0. o)) and nifa-mathgne (0.1

t(tﬁ@?ld’ﬂr}]ét%lm (RV0I Al Sks a%nfiﬂﬁﬁoﬂ?.rs&%mﬂfe&mnm@ rqo.tn gmmas

enpe u and. t he. sol vent.. e orate

ded GPpwEL L | Gohe The-EAtting Tadite Meariry P2 R PR f

Vkahpdfrataﬂa;j TREMIverit evasewdporatedidhe eesiduaohethken tihinDEOWateHthen

or i er . r . . )

G B W HoolRi € BRR Rl (i Gih DU Fifep A bflinic

(lgyb) yvab)vaﬂ:eépﬁﬂ)awatgn da¢d, fdteredtand thedobvent qvapgrated) The residue
dsRUSHERIETRDIOE, Gty PR Wash€d ARPdrER! Yieldp 1?@§9f intermediate

ropwi'se at roomtenperature to a mxture o
(e dfGt@- (54) (0.091 nol) in THE (20 nl) and water
(200 M). The m xture was stirred at roomtenperature
overni ght. THF \Z:\%Eoﬁz ated. Ethyl acetate was

S

&) Pesparalio ofri Xt reet ed imérifedRtdgh) acet at e.
The aqueous | ayer was aciified with concentrated HO .

SUE% RifiEmegle &% 13 S8 O o KiiB LR L2 T cblapfl@s0
gol) wes hydragenated pb t 41Cewith paliaditinrgnzarbos g1 036, 1 g) as a catalyst. After
| e Fe i b Sen((3 RYuivERATR IR oAt RR&es Aah®theTltratd W
-di)?t ;6? % %n'é\ )llinr‘{t e?%léi,at (38%;(15t5gf)ﬁL IELH, A6 ' x({ urelfls tcg? . >
fygpqg?tﬁ@tWHgqulﬁﬂ was taken up into ice/water, then alkali?ze with potassium
(HydRRede-ahd Rylesdway with [0 eTiyik ek tiel Wardxmradtedtviyd ith MGM.
elrﬂedslelg]aergt%& grog)'c(l}{ilc ’ﬁletly%r was dried, filtered and the solvent evaporated. The residue
was suspended in DIPE, filtered off, washed and dried, yielding 7.5 g of intermediate

(65).

Example A.26

OH
a) Preparation of HO A~ N g‘""'\N/\Q intermediate (66)
H

A mixture of (trans)-4-[[(phenylmethyl)amino]methyl]-3-piperidinol (prepared as
intermediate (6) in WO-00/37461) (0.04 mol), 3-bromo-1-propanol (0.04 mol) and
Na,COj3 (0.08 mol) in methylisobutyl ketone (400 ml) was stirred and refluxed for

18 hours. 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 :
CH,Cl,/(CH;0H/NHj3) 93/7). The desired fractions were collected and the solvent was
evaporated. Toluene was added, then evaporated again, yielding 7.2 g of intermediate
(66).

OH

b) Preparation of intermediate (67)
HO\/\/ mm\NH

2
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[described in WD 00/ 37461 as internediate (1-d)]
(0.023 nol) in nethanol (100 m) was hydrogenated with

w@alos/aeisssam on- carbon (10% 1 g) as a cat al yst . PG¥/ER004/006285

upt ake of hydrogen (1 equivalent), the catal yst was

filtered off and the filtratgéwas evaporated. The

residue was solidified in DI + ACN, filtered off and

dried, yielding 4 g of 1, 1-dinethylethyl

(A iRy df-ifmatiare (66) (0.03 mbl)dn methatiel (150 ml) was hydrogenated
f@he {)}% dlnu%? 81[1 %%Xh gfo%(z' é(}t ?5%‘%@ %ﬁépuptm of]tgzﬁx%)genl n

ogous
O(ll sqewhlydtr),dhy catalps;tpr@s ifidfiered ok amdrtm ﬁm@eswats dyaporatgd.yyielding

. 3674-3676 (1969)),
Q{gg %épﬁ]eldéfehyl (cis)-4-(am nonet hyl)- 3-hydroxy-
1 pi peri di necarboxyl ate (internediate 57) was
Int ermedi ate (57) - NH, Exarrple A 22 a)
Pr epar ati on of internedi atg

d ‘; ) ul
él)g)gérbl%} 'Necar ngl ate [dy tﬁe 3@88’}@@%@%@@8}
| nterrredl ate (1 d] (2.73 nol) was separated and
B0 U 4 oI, B ATTAGIND il prepared as
daé@nn@fhatﬁ (@)dni 950%7146 K81 apelyd %@Ot%@e@%x}ﬁ%%@o“ mol)
enanel,aogdo. om{dl)elﬁenm,lﬂldsaﬁdﬂg(%ﬂﬁ (ﬂmﬁl)rl\ﬁmé%drrsmhallid??ﬂwfed for
or i el din e e
i e bR e R B b
AD@MA, nltélnmhe(bwnly Matee, driedt, iterediand ﬁleﬁebvcntGe‘hS\evhpQratbd The
QR §hd AtieRb by cBhfiin di rgagge?gﬁﬂzgmm el (@2 A
(qldﬁﬁlnﬁ@fh@ww}W@@n%@wr@ﬁmﬁlwlwmm} f@ﬁ ﬁ%Fhﬁéﬁlvent was

;ﬂﬁrat%dg,s)lelaﬁl %g:@ftlﬁleﬁﬁédlatétd? upt ake of hydrogen (1
eqU| val ent ) tﬁe catal yst was filtered off and the
filtrate was evaporated, yielding 4.7 g of

OH

b) Preparation of —C\_/—l\i ;I“I"\NH intermediate (69)

2

A mixture of intermediate (68) (0.016 mol) in methanol (150 ml) was hydrogenated
with palladium-on-carbon (10%, 1 g) as a catalyst. After uptake of hydrogen (1
equivalent), the catalyst was filtered off and the filtrate was evaporated yielding 3.3 g
of intermediate (69). :

Example A.28

OH
a) Preparation of >r0\lgbi ;mm\? intermediate (70)

A mixture of 1,1-dimethylethyl (trans)-3-hydroxy-4-[[(phenylmethyl)amino}methyl]-1-
piperidinecarboxylate (intermediate (1-d) in WO-99/02156) (0.426 mol), benzaldehyde
(0.5 mol) and palladium-on-carbon (10%) (5 g) in a thiophene solution (5 ml) and
methanol (1000 ml) was stirred at 70-80°C overnight. The solvent was evaporated.
The residue was partitioned between DCM (150 ml) and 5% aqueous NaOH (150 ml).
The mixture was separated into its layers. The aqueous layer was extracted with DCM.



1, 1-di methyl et hyl (3S-trans)-4-(anm nonethyl)-3
- hydr oxy- 1-pi peridi necarboxylate (internediate (59);

wo[2a§3200838+4. 37 ¢ = 2 4.03 ng/5 M in CH3OH)). PET@PPHa/006285
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A.23 a) Preparation of \ / \ / / internediate (60) -i
ONHN'" A mxture of 1,1-dingyhylethyl
(3R—trans) 3- hydroxy 4-[[ (4-met hyl phenyl ) -
oxynet hyl ] -1 - pi peri_di necar boxyl ate [descri bed
Lrﬂi %g‘]PSdiﬁr@QmS ayehyay ‘#Fd‘r filtered and the)splvent vors eveporatachdThe
bw’sidub&ﬂib perifi€d By ¢6Mihn thromiafog (a%ﬁ? o%r)sﬂ?tlﬁ eﬁ(elt{g:glﬁ?ef \?V;S
1 r ve e reac
o SEREI TR PR LRk pioat site orflectrbandthesolat ves
pavappratah ethelres dweewasD@dtaliutddrona DIRD tsd Mg@ﬂbf&@wt 'Tlgen :
T [ r . , [ [ e n
Eﬁc@ft?@%a% ﬁl\}\tg}sleﬂ eo\%\%@rcﬁgeﬁz}; a%lﬁ]g 2, gs g 8,3 dlwgtélyﬁ:{hyij (9 rans)-4-
[[Ptf’ﬂﬁllen}’l@éﬁl}’f)ﬁ@moﬂ)nﬁg’l]'thé/ldchXBYgl -pip8ridjnexfarboxylate (intermediate

17(1 me3egh et hyl
F% ?irpans) - hydr oxy-4-[ [ (phenyl net hyl ) am no] net hyl ] -
- pi peri di necar boxyl ate (iLQternediate 60) ([a]20-D
-68. 65 (c = 23.16 ny/ m CH3CH); np. 910C).\ V b)
Preparation of - 4; f-NYntermediate (61) NH2 A

e 460) (0. Giferm@lidte{(71)Tet hanol

(150 m) was hydrogenated w th pall adi um on-carbon
(10% 2 g) as a catal  at a tenperature of 500C.

After uptake of dro 51 equi val ent) the catal yst
V\ﬁémf‘mf? ‘@E?HBFGFIa NZ:O)&H@S molyia 2epropanob(18p0 mi} @ a mixture of

y&é IHﬂLn@ Lprbpshiolel SMthg Y ktirred and refluxed for 15 minutes and then

(Bles %é&@?fﬁ}oweg?@r%t A SO B selusign (150ah was
a@ddéd ePbe mbitae vofs ektracedtbrbieainees (vith) DEVACTheastgatliél Bier was
néef)ﬁrgﬁg%rﬁ{dnﬁfi&%? %?%thggngag rebgqeoréted ylen&)m% 84953 g og ?trans) 4-

t[{Bis(eh @m@hwaymmof[r{l@qm mmmmﬁmemmtg Ay).] oxy] met h
yl']- 1- piperidinecarboxylate [described in _
V\DOO/ 37461 as intermedjatg~N1-c)] (0.27 mol) in

/O

A mixture of intermediate (71) (0.083 mol) and butylaldehyde (7 g) in methanol

(300 ml) was hydrogenated with palladium-on-carbon (10%) (2 g) as a catalyst in the
presence of a thiophene solution (3 ml). After uptake of hydrogen (1 equivalent), the
catalyst was filtered over celite and the filtrate was evaporated. The residue was
dissolved in aqueous HCI 2N (500 ml). The mixture was washed with toluene and then
separated into its layers. The aqueous layer was basified with 50% aqueous NaOH and
then extracted three times with toluene. The combined organic layer was dried, filtered
and the solvent was evaporated, yielding 29 g of (trans)-4-[[bis(phenylmethyl)amino]-
methyl]-1-butyl-3-piperidinol (intermediate 72).

nb)Rrepaatitn dfnt er med

c) Preparation of intermediate (72)

OH

d) Preparation of /__/—T\f ;"""\NH intermediate (73)

2



THF (1300 m). The m xture was stirred for 30 m nutes.
Met hyl i odi de (0.54 nol) was added and the resulting

WO 2msn0888 M xture was stirred for 90 m nutes. PCERPA0D4/006285
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anount of water was added. The sol vent was evapor at ed
and the residue was partiti ongiglT bet ween water and DCM
The organic | ayer was separated, dried, filtered and

the sol vent was evaporated, yielding 1, 1-dinethyl ethyl

t Aafiknde bf infefmbd@aRYTDNE0YY ol ih eiEyhanoX(2F6 ml) was hydrogenated

met hyl 1 - 3-nmet hoxy- 1| -ni peri.di necay bo at e
(i Beltacimmon-gpn (L% PRl 3k AERERE0 R bftake of hydrogen
| (2 euivaltng),ehd Glglyst walkiBiltéredioxeruetiteaind ithet féltraedvastesagcd@pd,

(0,065 ; F s sated: wi tih: L quj
e i ph - oy Kl PR P M T A ECE
m xture was filtered and the filtrate was evapor at ed.
TEeample Adife was partitioned between a 5% aqueous NaCH
sol uti on and The QL9 k¢ | ayer was separat ed,
dried, filtered S nt was evapor at ed,

i pmet hly| et hyiptermediate (74)

(trans) - 4- (am nonet hyt") - 3-ret hoxy- | pi peri di necar boxyl a
te (internediate (63). Exa A. 25 a) Preparation of
o] Ninternmediate (64) OHANe# xture oftert-butyl

RO bz e
sfurfurd aneshanesubionate 60102 mobeand Ao CQ: £0-0674mel) vsrg added. The
a%g&ﬁmgﬁ&ﬁ% Has %ﬁrré%@ireﬂm&d 'fiﬂ@ﬁ Hdi?lPst; 'Eﬂelﬁtcbu_?_lﬁd.\/\@ﬁe precitpitate
stirred fo urs at room erat.yre. e. ve

wares Bferpbplte The SHE pBS FAROTAEE Thaer Ot aS UG RA PY Folumn

t {teomangiaphy ovee dilich gél (alueiiti: CHyOISCH; DN EX) ridetdesired fractions
Wi Foh -

SRS A IR RSBl ORI | o) For emiBalete
evaporated. The residue was suspended in DI PE,

filtered of f, vvasndodried, yiel ding 17.2 g of
i iate (64) (M./I8NC0) . b); ' f
lﬁ’i‘if?ﬁ%%‘%}"?%esg A ni R D nEREERR ST O

rex@f internedi ate "(64)
(R QR8 TR 4 A8D296 Gl Finddithnbl A 5Bl Was HREgHARted WA Dalladium-
on-carbon (10%, 2g) as a catalyst. After uptake of hydrogen (2 equivalents), the
catalyst was filtered off over dicalite and the solvent was evaporated, yielding 5.74 g of

intermediate (75).

Example A.30
OH
a) Preparation of PH( S'i""\NH intermediate (76)

2

1,1-Dimethylethyl (trans)-4-(aminomethyl)-3-hydroxy-1-piperidinecarboxylate
(prepared as intermediate (1-¢) in W0O-00/37461) (0.06 mol) in 2-propanol saturated
with HCI (60 ml) and 2-propanol (400 ml) was stirred and refluxed for 30 minutes, then
cooled. The solvent was evaporated and co-evaporated with toluene. The residue was

dried, yielding 12 g of intermediate (76).

OH
b) Preparation of NUN ;mm\ intermediate (77)
NH,



m ) was hydrogenated at 14C wi th pal | adi um on- car bon
(10% 1 g) as a catalyst. After uptake of hydrogen (3
woeqes/ooadsent s), the catalyst was filtered of f @od/EPR@4/006285
filtrate was evaporated. The residue was taken up into
ice/water, then al kalized w tRgpotassi um hydroxi de and

salted out with K2CO3. This mxture was extracted
ce with DCM The separated organic |ayer was dried,
me%re of ﬂ&r@m@«bgtanwgﬂ e @Q8y0ph intermadiate (46i(8.06 mwd)and

04 @@124 moBlilPACN (01§ Wa@ Etﬁnred"@ﬁt}@fﬂnéa %rdz'd A?og%s en cooled
T

ks FE%%IYW @%@V&PWE%% ( 6@; r%ldﬁwaa .perlﬁed by column
otliromattRaphy pl¢rsilieagehietueyi )C&HQGIQKCH?(DH)NE{%) 85/15) The desired

5 V\g @8’?‘3%@ %B?ﬂ(:ﬁt@@%l?cpﬁ% %&vgﬁwa%fe%@%?%e@a%%p (lé g)qf 1mgmledlate

W)Na2CO3 (0.08 nol) in nethylisobutyl ketone (400
n1) was stirred and refluxed for 18 hours. The sol vent
ofpted. The residue was partitioned between
$§g§ gﬁd The orga J ayer was separated, dried,
filtered and the solv s evaporated. The Ir_(53| dueI
V@sp addnet by col cht omat ogr %‘1 Lyl ica ge
e 20 27Oz 3 ) ol e R | 4

f AahikhROSF M‘Sro‘é@t C%Efd?(ii lggl%d Hltew:ftgll V o ome atlrred at room

evapor at ed. Tol uene agal n,
10 fempgratygeA.23§- %Frahxﬁr‘éwl r(@b(rrai@etbﬂé‘rpyn@p o). lmbavaataddw
odropwise &@ﬂﬁ’&ﬁikﬁ&@aﬂdgﬁ% nﬁkﬁﬂél was| stitredi ‘éﬁgﬁﬂg’%ﬁl&@ra&fre for
. I N
P OB Saro oS ee e 41 (ks Ml Ppdiomgiis agy temigiure
cweswvgmted ta\B0-86°Cpraxkehoaf. Tigdeaweom nidturguasvstiked for, 30thRutes.
t te wa
g{&/‘%agg Eﬁg%rgﬁﬁ&d‘ch‘{ Igf‘cfegg 29& tno%r\?as J&?%Jr ir)rerél ofwige engd? e mixture
15 éo Ad §7 ¥ reqeg%mg(tpr@wvagfstlmeqi oyertighti\it room temperature and
i méleﬂélﬁdtb&hﬁi 4R dﬂsp‘%é&ttU raWéﬁH solutlon 20% §2000 ml? "l;}le m1xture
(§4 s Vi (g’ﬁp at rXom tt hgerg Iilg‘l product was exgacted with DCM (3x).
‘ﬁ?sesﬁ g&

The separated organic layer was dried, filtered and concentrated., yielding 193 g of
intermediate (78).

OH

b) Preparation of d O'“m\CN intermediate (79)

20 A mixture of lithium hydride (0.66 mol) in THF (600 ml, p.a.) was reacted at room
temperature under nitrogen, then a mixture of 2-hydroxy-2-methyl- propanenitrile
(0.66 mol) in THF (150 ml) was added dropwise and the reaction mixture was stirred
for 2 hours at room temperature, giving mixture (A). A mixture of intermediate (78)
(0.6 mol) in THF (250 ml) was added dropwise to mixture (A) and after complete

25  addition, the reaction mixture was stirred and refluxed for 4 hours, then stirred
overnight at room temperature. DCM and water were added and the organic layer was

separated, dried, filtered and the solvent was evaporated, yielding 128 g of intermediate
(79).

OH

c) Preparation of d d"""\mz intermediate (80)
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internediate (6) in WO 00/37461) (0.04 nol),
| - chl or o- 3- met hoxypropane (0.04 nol) and Na2CGO3 (0.08

wordop/00a838ret hyl i sobutyl ketone (300 nl) was stPCT/EPR08416H6285

refluxed for 20 hours, then cooled and the sol vent was
evaporated. The residue was tgken up into DCM then
washed with water, dried , filtered and the sol vent
was evaporated. The residue was purified by colum
cintepmrediag i 2PH).6auel) irsCHj;QH/Nﬁéj (1(5d) wamhydrogenated at 14°C with

BRNGTRTN M350 R SO0 I ok e

ofiltgred eff mmtselve@syas evappratedy) Thy @géugwa@ﬁlswvednn |A )m

cdn%r‘?édrfﬁﬁg' tﬁé @thﬂ&%)oxé\ua‘@d @alﬂ%xlt ) With mﬁf;ﬁﬁﬂ%ﬁ{)&ﬁﬂ(ﬁ 1311 X 61%):

ango
p%ﬂl\reaawaffﬁqsﬁnte% mﬁfsweelﬂe A§vaaSl§yer&9§d B afocnag} ¢ me@rpltate was
Uﬁl’te’ib’cﬁo@hm&t&ﬂérﬂ@;@ﬁl hdthapl Bosleé Bitg coolldie Thatpadcysitatemass filtered

ter d, of f .Lhe £ rated, yielding
i iatoablie logg TR AR5

Preparatl on of internedi ate (70) A m xture of
1Exandilerat3dy | et hy
(trans)-3-hydroxy-4-[[(phenyl met hyl ) am no] met hyl | -1 pi p
eri di necar boxyl ate (interne te (1-d) in WO 99202156)
(Pregatfriorindf) , ben al\ "ol ) antermediate (81)
pal | adi um on-ca 109 (5 9) M% a thi ophene

solution (5 m) an%l et hanol (1000 ni) was stirred at
7R nRuECoON Bdithghylethylhaethpl{4-fintethydsnl fouy oy ueyl | -carbamic acid

0 M, R IR 00 P R 100 m
| wzss stiznpd and refluaedifpu é& houits agpetedwiiliered andidie é‘dtrw ias evaporated.
D rgglﬁuéﬁﬁg)blﬂﬁﬁd%%@ﬁhﬁl dRoRAto¥¥ash }d(We? dilich ki @ned - and

yvent _was € resi due_wa urified
iR R SaD SORR) RyeTGoe Aca oiintsmietiot g Bent
CH2Cl 2Z( CH3OHZNH3 ) 9Qz10). The pure fractions were
Cltanflé aczand the sol vent was evaporated. The residue
was crystallized fromDljgkE and a drop of ACN. The
precipitate was It%[€§off and Mried, yielding 2.35

on) Prépathitiontoliiy | et S, intermediate (82)

TP
Intermediate (3) (0.146 mol) in DCM (400 ml) was stirred. Triethylamine (0.146 mol)
was added. The reaction mixture was cooled to a temperature below 10°C. Formic
acid (0.146 mol) was added dropwise at this temperature and the reaction mixture was
stirred at this temperature for 1 hour (= mixture A). Intermediate (56) (0.146 mol) in
DCM (400 ml) was stirred at room temperature for 1 hour; then added to mixture (A).

~ The reaction mixture was stirred for 90 minutes at room temperature. Water was

added. The separated organic layer was dried, filtered and the solvent was evaporated,
yielding 81 g of intermediate (82).

OH
0,
@mm\ 9
HN—

Intermediate (82) (0.15 mol) in 2-propanol/HC1 6N (120 ml) and 2-propanol (1200 ml)

was stirred and refluxed for 2 hours. The reaction mixture was allowed to cool to room

b) Preparation of intermediate (83)
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[[ bi s(phenyl et hyl ) am no] net hyl ] - 3- hydr oxy-
1- pi peridi necarboxylate (internediate 70), np. 133C).

wbooRn@gay ati on of internediate (71) A m xtur ePOI/EP2004/006285

internediate (70) (0.284 nol) in 2-propanol (1000 m)
and a m xture of 6N HCL in Znéﬁropanol (250 M) was
stirred and refluxed for nutes and then cool ed.
The sol vent was evapor at ed. A 5% aqueous NaOH sol ution
(téinPeratute oweesnightd ddie fared procipitate wasssfileexed off andidridi; gielding

t 6 | ayer was separat ed,
osr“.n%é w‘%ﬂer eg(gﬂd(r&%gggo vent was evapor at ed,
yi el di ng 88.95 g of (trans)-4-

[Thah shdbgovs wayt inferinediaten {84 and/(§5) S<p peparetl. nol
(internmediate 71). c) Preparation of internediate (72)

A m xture ofpd Nnternediate (71) (0.083 nolpHand
butyl al dehryfle (7 g) M net hanol (300 r[}(éj/a
hydr ogen "W, 10 @ adi um on- car bon as a
catalyst in the prence of a thiophene sol ut| .

m). After uptakeQof/hydrogen (1 equivalent), he
catal yst was filtered over celite and the filtrate was
evapor at edntefthediate¢34ue was di ssol ved |1nteaqcsb@ig§859|d
2N (500 m). The m xture was washed with tol uene and

t.hen ?egarat ed into its layers. The aqueous | ayer was
th 50% aqueous NaCH and t hen extracted
three tines with tolu The _q_ed organi c | ayer

was dried, filter an ..... vent was evapor at ed,
yd) @repiaratio?®f g 0 ( pheny| mittérpled std 686)
nmet hyl ] -1-butyl plper|d|n

internediate 72). d)
Preparation of internedi ate )A m xture of

'&hﬁiﬁlﬁ%ﬁﬁt@rtﬁ&ﬁﬁte (D-(0.68 nivy) ih D Odﬂﬂﬂpind(tﬁétﬂylﬁ}n)ne\/ﬂﬂsl mol)

sttt S Boite U deigrat o AR of g S v

tdniered &dralOyainuteaat 590. tlateadediate (80) €0.08 moa)nimdtthethﬂahmreat e

?g E%(?PZJI?%&P%OU B?LQF%%F&%! a? SQCOfThe reéglﬁl%fl mniture was allowed to

(w:rmetpmn deraper@yre aEslawpllleel witlp gatsy ﬁneeiﬁaarated@ﬁga@fc lpyer was
'd?fe@r RGP the Qfalvéd? Wk BRofit& a{nzljc)oe&é%)opﬁﬁfwﬂﬂ toluene, yielding

#H?@F’B?‘E?@&%t hyl - propanol (200 ni

i s
mul}\m_ E_d intermediate (87)

Ay

Intermediate (86) (0.08 mol) in methanol (250 ml) was hydrogenated with palladium-

b) Preparation of

on-carbon (10%, 2 g) as a catalyst. After uptake of hydrogen (1 equivalent), the catalyst
was filtered off and the solvent was evaporated, yielding 34 g of intermediate (87).

In an analogous way, intermediate (88) was prepared.

OH \ E_
mdmm\ ﬁ)
HN—
1

intermediate (88)



met hanesul fonate (0.05 nol) and Na2CC>3(0. 0774 nol)
wer e added. The reaction m xture was stirred and

worebiamesd f or 24 hours; then cool ed. The pr eciPoTtEP2E04/006285
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was filtered off. The sol vent was evaporated. The

resi due was purified by col ungpchromat ography over

silica gel (eluent : CH2Cl 2/ CH3CH 97/3). The desired

fractions were collected and the sol vent was

evaporated, yielding 11.1 g of internediate (74). ( vy
1 ration of - N/ ini\ interrrediate (75)

NH2 | nternediate (74) f0.0279 nqolca met hanol (150
m) was hydrog ate pal | ‘U - carbon (10%
2Ppepatatiéh Sat aly Lgke) of hydrq &?#}n&ﬁate(gg)
equi vaI ents), the cat aI yst g5<filtered o ver
dicalite and the sol vent was%gvAporated, yielding 5. 74

7 A. 30 P t
n?;rml &%feu(ﬂi@ g : 5)139@(1% fllb}’vﬁ%ﬁtﬁ%e?;ﬁ;ﬁ%glrlwo(g 015 mol)
( wasatilpd dnd theintiouiEd wh&d stirgd Ay §T@XFormic acid (0.013 mol) Jias added

A e
(et vlamito.0h nidd) anddnterthidiatn €67 (@O Lpmoblin DEM (100 mvmere
sddded 8GN A HeeldcHY R Hmttgfe \;5;% oWl ?ogwa{nbg)'}o&?ﬁ%x?lg?ra € then

sol vent was evapor at ed CoO-evaporate
THeshed M‘Hd@t%ﬁlﬁ P‘?P@EP'[CMTGPIHF tyerwasgrist, filered m;ijiihatselvent was

(efaporated, yRél@Rg! 5 ¢ 6Nin@irmbl&ate (BD). Nt er medi ate (77)
NH2A m xture of 4-brono-butanenitrile (0.06 nol),

ter te (76) (0.06 nol) and Na2C33 (0.24 nol) in
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desired fractlons wer e col | ect nd the sol vent was
evaporated, yielding 4.5 g of inmternedi ate

Intermediate (9) (0.06 mol) was added to DCM (250 ml). Triethylamine (8.4 ml) was
added and the mixture was cooled to -5°C. Formic acid (0.06 mol) was added dropwise

in 5 minutes. The reaction mixture was stirred for 40 minutes at a temperature ranging
between -5 and -10°C. Intermediate (56) (0.06 mol) in DCM (50 ml) and triethylamine
(8.4 ml) were added at once. The ice bath was removed and the mixture was stirred at
room temperature for 2 hours. DCM (200 ml) was added. The mixture was washed
with water/NaOH (5% aq)/water/cold HCI (5% aqueous)/water. The separated organic
layer was dried, filtered and the solvent was evaporated. The residue was triturated
under DIPE/ACN. The precipitate was filtered off and dried, yielding 23.2 g of

intermediate (90).
OH
%—o—@—p{ ;mm\ ﬁ
HN—

LS
Intermediate (90) (0.0478 mol) in methanol (250 ml) was hydrogenated at 50°C with
platinum-on-carbon (5%, 3 g) as a catalyst in the presence of thiophene solution (3 ml).

b) Preparation of intermediate (91)

After uptake of hydrogen (3 equivalents), the catalyst was filtered off over dicalite and
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and the reaction mixture was stirred for 30 minutes. To this mixture, a solution of
intermediate (59) (83 g) in DCM (1000 ml) was added at 5°C, then the reaction mixture

was allowed to reach room temperature and was washed with water. The organic layer

was separated, dried, filtered and the solvent

intermediate (95).

was evaporated, yielding 150 g of

Table I-1 : intermediates (96) to (114) were prepared according to the same procedure
of Example A.38
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Example A.38
. O/\/\/O\ e .
Preparation of o//\\O intermediate (115)

4-Methoxy 1-butanol (0.9 mol) was stirred in DCM (1500 ml) and triethylamine
(1.35 mol) was added, then methylsulfonyl chloride (1.1 mol) was added dropwise

5 (temperature rise up to 40 °C) and the reaction mixture was stirred for 2 hours at room
temperature. The mixture was washed with water. The organic layer was separated,

dried and the solvent was evaporated, then co-evaporated with toluene, yielding 167 g
of intermediate (115).

10 Example A.39

O\/\/O\ ~ M H
, s intermediat
Preparation of O/ 7S ¢

0" o
(116)
Triethylamine (0.11 mol) was added to a mixture of 3-cyclohexyloxypropan-1-ol
(0.063 mol) in DCM (120 ml), then methylsulfonyl chloride (0.07 mol) was added
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b) Preparation of C‘_(Cﬁz)ro‘@_ﬁ"m{z intermediate (118)
o

A solution of intermediate (117) (0.135 mol) in THF (500 ml) was stirred and cooled to
0°C then, ammonia (gas) was bubbled through the solution. The reaction mixture was
filtered and the solvent was evaporated. DCM (600 ml) was added to the residue and
the mixture was-washed with HCI (600 ml, 1N). The aqueous layer was separated and
extracted with DCM (2 times 300 ml). The combined organic layers were washed with
brine, dried and the solvent was evaporated. The residue was crystallised from
CH;0H/DIPE, filtered off and dried, yielding 18.5 g of intermediate (118).

In an analogous way, but starting from 4-phenoxypropyl chloride or 4-phenoxyethyl
chloride, intermediates (119) and (120) were prepared.

?
C"'(CHz)s“O‘O i Nz intermediate (119)
0
0 . .
CH(CHy)~ i N2 intermediate (120)
o}
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(95). Table I-1 : interne hates(96)
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pr epar ed accord{(;&r}g’a:1 e\ samedros &H‘x/eo Exanpl e
Aa)FGepanition ot r uctT ure {'car Hdafla JHND intermediate (122)

A mixture of intermediate (87) (0.0154 mol), 4-bromo- butanoic acid, methyl ester
(0.02 mol) and triethylamine (0.02 mol) in DMF (150 ml) was stirred overnight at
70°C. The reaction mixture was cooled and the solvent was evaporated. The residue
was taken up in DCM and washed with water. The separated organic layer was dried,

filtered and the solvent was evaporated, yielding 8 g of intermediate (122).

OH -
BH ot N\
b) Preparation of \Oj\/\/O i t/ intermediate (123)
0 ea e

Intermediate (122) (0.0154 mol) in HC1/2-propanol (6N) (0.09 mol) and methanol

(100 ml) was stirred and refluxed for 1 hour. The reaction mixture was cooled. The
solvent was evaporated. The residue was taken up in DCM and washed with H,O/NHj.
The separated organic layer was dried, filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/(CH;0H/NH3;) 97/3). The desired fractions were collected and the solvent was
evaporated, yielding 1.75 g of intermediate (123).

In an analogous way, intermediates (124) to (129) were prepared.
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H
N
{11 Z_N . .
\OJ\/\/O CH HéQ/ intermediate (126)

OH

1] —N
\O/ff\/\/l< S CH; H

intermediate (127)

OH
MICH,—N
\o/ﬁ\/\/O CHy H/ﬁD/ intermediate (128)
Q/O
OH
AO/W\N"CS""'C“Z'H@/ intermediate (129)

For the preparation of the final compounds, also art known intermediates have been
used such as, e.g. 3-cyanopropyl bromide, tetrahydrofurfuryl methanesulfonate,
3-hydroxy-propyl bromide, 2-methoxyethyl bromide, 3-methoxypropyl chloride,
(trans)-4-(aminomethyl)-1-[2-(1,3-dioxolan-2-yl)ethyl]-3-piperidinol (described as
intermediate 8 in WO-00/37461), 1-chloro-3-(1-methylethoxy)-propane, 2-(3-
chloropropyl)-2-methyl-1,3-dioxolane, 2-(2-bromoethyl)-1,3-dioxolane, methyl
4-bromobutanoate, 2-chloro-acetonitrile, 2-(2-chloroethoxy)-ethanol, N-(2-
chloroethyl)-methanesulfonamide, and N-[3-[(methylsulfonyl)oxy]propyl]-

methanesulfonamide.
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8.6 g of internediate (116). Exawgple A. 40

A mixture of intermediate (85) (0.01 mol), intermediate (115) (0.014 mol) and
sodiumcarbonate (0.02 mol) in isobutanol (100 ml) was stirred and refluxed for 40
hours; then cooled and filtered. The filtrate's solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent : CH,Cl,/(CH;0H/NH3)
97/3). The desired fractions were collected and the solvent was evaporated, yielding
2.6 g of intermediate (20).

b) Intermediate (20) (0.006 mol) in methanol (100 mt) was hydrogenated with
palladium-on-carbon (10%, 1 g) as a catalyst in the presence of a thiophene solution
(0.5 ml). After uptake of hydrogen (3 equivalents), the catalyst was filtered off and the
solvent was evaporated. The residue was purified over silica gel on a glass filter (eluent
: CH,Cly/(CH;0H/NH3) 96/4). The desired fractions were collected, filtered and the
solvent was evaporated. The residue was dissolved in 2-propanol and converted into
the (E)-2-butenedioic acid salt (1:1) with (E)-2-butenedioic acid. The precipitate was
filtered off, washed and dried, yielding 1.8 g of compound (1) (mp.174 °C).

Example B.3

OH
j I

Hi MCH,—N N

a) Preparation of JI;r T intermediate (43)
Q_/O

Intermediate (26) (0.012 mol) was dissolved in DCM (60 ml). Triethylamine (0.012
mol) was added and the reaction mixture was cooled to a temperature below 10°C.
Formic acid (0.012 mol) was added carefully and the reaction mixture was stirred for

45 minutes at a temperature below 10°C to give mixture (A). Intermediate (67) (0.011
mol) was stirred in DCM (60 ml). Triethylamine (0.029 mol) was added and the
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%{]preparation of S0 R O\K intermediate (44)

¥
A mixture of intermediate (88) (0.0106 mol), 1-bromo-2-methoxy- ethane (0.015 mol)
and sodiumcarbonate (0.02 mol) in isobutanol (100 ml) was stirred and refluxed for
20 hours, then the reaction mixture was cooled, the salts were filtered off and the
filtrate was evaporated. The residue was purified by column chromatography over silica
gel (eluent: CH,Cl,/(CH30H/NH3) 97/3). The product fractions were collected and the
solvent was evaporated, yielding 3.3 g of intermediate (44).
b) A mixture of intermediate (44) (0.0067 mol) and HC1/2-propanol 6N (0.03 mol) in
2-propanol (80 ml) was stirred and refluxed for 1 hour, then the reaction mixture was
cooled and the solvent was evaporated. The residue was taken up in DCM and washed
with a 2% aqueous NaOH solution. The organic layer was separated, dried, filtered and
the solvent was evaporated. The residue was suspended in DIPE, the mixture was
boiled and cooled. The resulting precipitate was filtered off, washed and dried, yielding
1.78 g compound (33) (mp.135 °C).



CH3OH/ (NH3) (2 m) was added. Then, DCM (100 m ) was
added and the m xture was washed with water, dried and

wobthes/mwm3gent was evaporated. The residue was paTiEPR@d/006285
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over silica gel on a glass filter (eluent: DCM. The
product fractions were coll eetled and the sol vent was
evaporated, yielding 4 g of internediate (121).

%g@th@ 42 a) Preparation of |nterrred| ate (122) A
i nternedi ate §87) 0154 nol) bro
bAmeintreofzempounds2A$) (0428 mof)p 3ﬂlzeth@qypm@ﬁhchlonde (0 025 mol) and

tﬂdtz?sh'ﬁmcﬁ‘ﬁb&ﬁe go 3 nﬁmb in AONPE nllyle8k mraed%@re‘imea ﬁﬁ' 20
overmght at C. Terésgtlon m Xt ure vvas(fooe

thewrss § %ﬁ%tlml%‘%b"éﬁ 5eled » peged, Qud i, walgy an %&@ﬁtedavﬂ
I DCMCYha Bfgamsiyealwm §dpaimtdednedT ﬁ&eﬁ&ﬁﬁd ﬁkedlvemtgadsle@aporated.

LSS e bl 5O G SR R R vEF BhicatB etugyy
F@Hﬁﬁg/&fﬂ;ﬁH/NHﬂ YA 0.9t Ehapute fraetions 38Ye dobleetedrant] the solvent was
(evaralel, ool lbs Hideted oft BRI shifth ehddn Qihifiakd of
hopioparke apd DERE, vielding 8 @graf campowsiy2eQ), (mprn 076}, {fék% D5ak0.70°,

%&pwﬁ@%zlﬂ]hﬁn{e@@ngg)a was taken up in DCM and washed
wth H2O NH3. The separated organic |ayer was dri ed,

filtered and the sol vent was evaporated. The resi due
i ed by col unm chromat ography over silica gel

]S& Imigfite ofCorfpbadd Wgﬁhﬁbl) Q)Yltafﬂ)il. (07084 d$) andpotassium acetate
s PR RO S AR B amon . 1 0
a3 aanghoynube pryence of e thieplicad wiutionZ2 mi). dftet 2ptpkevef lydrogen
RS P RS 1A i b e oporvc.
,Thegp%%ﬁ wasgpartitingipd between a 2% aqueous NaOH solution (100 ml) and DCM
(150 ml). The layers were separated. The aqueous phase was re-extracted with DCM
(100 ml). The combined organic layers were dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/(CH;0H/NH3) 97/3). The product fractions were collected and the solvent was
evaporated. The residue was dissolved in ACN and converted into the ethanedioic acid
salt (1:2), then filtered off and dried, yielding 1.62 g of compound (11) (mp. > 110°C).
An analogous procedure can by used by replacing butyraldehyde with 4-fluoro-

benzaldehyde for preparing compounds such as, e.g. compound (64).

Example B.7
Intermediate (123) (0.004 mol) in water (100 ml) was stirred and refluxed for 6 hours.

The reaction mixture was cooled and washed with DCM. The solvent was evaporated.
The residue was suspended in ACN. The precipitate was filtered off, washed and dried,
yielding 1.58 g of compound (16) (mp. 240°C).

Example B.8
Triethylamine (1.4 ml) was added to a suspension of intermediate (12) (0.01 mol) in

DCM (75 ml) and the reaction mixture was cooled to a temperature below 0°C. Formic
acid (0.96 ml) was added dropwise at a temperature below 0°C and the reaction mixture
was stirred for 30 minutes at a temperature below 0°C. A suspension of intermediate
(69) (0.01 mol) in DCM (25 ml) and triethylamine (2.4 ml) was added, then the mixture
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intermedi ate (129) For the preparation of the final
conpounds, also art known internedi ates have been used

WG amko0@s3s e. g. 3- cyanopr opyl brom de, PCT/EP2004/006285

t et rahydrofurfuryl nethanesul fonate, 3-hydroxy-propyl
brom de, 2-nethoxyethyl bromdge, 3-nethoxypropyl
chloride, (trans)-4-(am nonethyl)-I-[2-(l

, 3-di oxol an- 2-yl )ethyl]-3-piperidinol (described as
i wiasestimed phroemgemperatorolor 3 haws) DCM (100 ml) and water (150 ml) were

ada&h Qﬁéjmﬁ('tﬁlje W‘@tshﬁféﬂxﬁlq}ié’ Pay&rs QRPN parbted3The organic layer was

?sg (E Wl)eousl %A)Iélsglkxgplg %&(gl}fgmr, then dried, filtered and the
%Neﬁﬂ@bwé\aﬁ@ateﬁ ThE-reéiley wasgneifiedibly Icoluén chromatography over

Cﬁﬁ c&% { f %%@@?p@hfm& Tgﬁaroduct fractions were collected

Nnjd3h¢ {olesnh whs enaporated) Bieiepidopwhg erystallised from DIPE with a small
ATy RN 6 ol g o
(@nav&emir@@(mn 1961108 °6p-opanol (160 m ) and 2- propanol
(1400 m) was stirred and refluxed for 1 hour. The

S}QL&E‘L{E BWAS evaporat ed and the residue was taken up in
a smal | anmount of t hanol.. The

a mxture. of
i THHUES Qe D@ﬁe 3M0t995ér¥1‘dh@e°o%/§ agusoyn f1¢1 selution @ ml) and
ardF (3temb rvgaa Rtifred a\mﬁlgm r(ﬁﬁ‘xﬁ) ﬁiirﬂfeﬁ(ﬂuredhéledoncémtfdtﬁ idacuo.

; rﬁg)\fllg t‘g% bﬁ%( gﬁ‘i\ u? %fpﬁ%ﬁ@ 2}?‘8{1 %}Xtygctcd with

MEMIEBs). OFhe sepanted Orgm@ l(t)&s wag Gried, ﬁhcte)d and thespolveti widse

I(eg%%&lltaeg g}l’gé'rde(%fg% )Jvaégggtﬁgi%drjffg r L % e hgé éEgJit)a%'ov{lhs filtered
rsfiang rteﬁewel@atﬂ le%g ahermpqund (4. (mphléo?ﬂ trate's

sol vent was evaporated. The residue was purified by
0:3] ghpomat ogr aphy over silica gel (eluent

g HNH3) 97/ 3)u Thepdesired fractions were
coll ected and the solv Jas_8 apor@t ed, yielding 2.6
th) Phepafiitioh GBI at ent20)\_J5) I @- ate (2@9m{eala£bqtf»30)
nol) in methanol (100 m) was Ry ro@'enated with
pal | adi um on-carbon (10% 1 Q) a catalyst in the
Cangoune (24) (6.026 moplie AE1;001/NH; §260 ml) was hydrogenated with Raney

Nickel as a catalyst in the presence of thiophene solution (1 ml). After uptake of

hydrogen (2 equivalents), the catalyst was filtered off and the solvent was evaporated.
The residue was crystallized from ACN (0°C). The precipitate was filtered off and
dried, yielding 8 g of intermediate (130). b) Intermediate (130) (0.008 mol) was taken
up in chloroform (100 ml). Triethylamine (0.012 mol) was added. Methanesulfonyl
chloride (0.008 mol) in chloroform (10 ml) was added dropwise at a temperature below
5°C. The reaction mixture was stirred for 30 minutes, washed with water, dried,
filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CH,Cl,/(CH3;0H/NH3) 93/7). The desired
fractions were collected and the solvent was evaporated. The residue was suspended in
DIPE/ACN (0°C). The precipitate was filtered off and dried, yielding 1.1 g of
compound (63) (mp.180 °C).



(0.5 m). After uptake of hydrogen (3 equivalents),
the catalyst was filtered off and the sol vent was

woevepogssed. The residue was purified over silPCaaEPgel4/006285
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on a glass filter (eluent : CH2C 2/ (CH3OH NH3) 96/ 4).

The desired fractions were ceBtected, filtered and the
sol vent was evaporated. The residue was dissolved in
%X%r R qll and converted into the (E)-2-butenedioic

aci t t=(1:1) with (E)-2-butenedioic acid. The

P wdxtpictofinsemeasiaté (138) @ 16fmql), Rechtierd-3amethik-pysagine (0.016 mol)
Yh§ |09§:1*ﬁ91 dxidle 9, & 61 m;m@lfs( ﬂ'\)) »camtl;lrz& a@@ooc lFor8Rofirs; then

Prepar at i on I At er nedi at é&
|0ﬁ91@¢ﬁ8‘6ﬁt%t%aseéésd Wtbﬂ?l’%ﬁ)waﬁé&f%ﬁt%ds\bﬂ% Hot b/ G s Bpe
@*e;)aretlt&l by Llé}/’é} Was tﬂﬁhd@ﬁﬁerg@ had ﬂﬁ?o]&&d&@hs%ﬂﬁbo&é’t@d The residue
react i xt.ur e 00 e

urifi P £ gh B RSeng oy o ic G Ry Gl Plopen)
t%g)r &he tiesired ififaxtians sverasol ettied nadithe solvéﬁ wasreuymsated. Bhe
L d
rETRE A e T O THER ) ). A ettt sFs{torcd off g ared.
ryielding r1|4étgh3flcam‘pﬁ@nd((1§8b(2@ dﬁo was added and

thereaction mxture was stirred for 45 mnutes at room
t%%[eagqge, to give mxture (B). Mxture (A) was

adde omxture&\? andtlagresltin reaction

m Xture was sti over ht a 2004t eqper ature. The

PRl gbE ure v vasted i SR It e hlde (131

filtered and the sol vent was evtega drTih: ;resi due

?‘aﬁl Rl Oro S AT j"”l‘r‘? LSRR FuR L GRSy )-
tbomasidiit e Al Sevd) BT A0 wes hsispeanatsd with palladiur-

Bbheéa%ﬂgl(% g) £fa daEHl)?sE Hﬁﬂé ?Fe@ex{cé%fthl efe mmidﬁr(g nﬂj After

i nt
piaks g we&riéﬁsml?w rﬂ") Sl S e BHOR AR Gy Was
fe@ﬁpc@ited g (5 rremdlihaw&qiumﬁed byetrieaodyao elirethatogluphy eedrdiliea gel.

d. b
8 Rl By e i F0erhl Bl AR 6 g of
fintetnegdgate 63d).t he sol vent was evaporated. The residue
W@% SHIRERE ﬁﬁerh{édﬁtﬁlia 1)f(b'ob@8 %1)%?1 }Rflﬂzt glrbbﬁm (6}96}9 W) in

The residue was di ssol ved in

r%a@ppamh(@ X g atrgpskand Fefaredl &oF LU themvihe Tegtion mixture was
sopled ahd®the 86I3aMY Wasl ea¥rate@ STha résidlie Wdsltileneg i XN hed washed

w&h efbk a%&ead%g rI\f’j‘ltﬁ—fjsolutlon he or%gmc \f\%’er was separated, dried, filtered and
the solvent was evaporated. The residue was purified by column chromatography on
silica gel (eluent : CH,Cl,/(CH;0H/NH3) 90/10). The product fractions were collected
and the solvent was evaporated. The residue was dissolved in 2-propanol and converted
into the (E)-2-butenedioic acid salt (2:3) with fumaric acid (2 equivalents). The
precipitate was filtered off, and dried, yielding 1.13 g of compound (81) (mp. >130 °C).

Example B.13

OH NO;
a) Preparation of WI( S""'CHZ-EJ\Q intermediate (132)
LS
A mixture of intermediate (3) (0.013 mol) in DCM (60 ml) was stirred and cooled in an
ice-bath. Triethylamine (0.013 mol) was added carefully and the mixture was stirred at
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dried (vacuum 400C), then crystallized from D PE/ ACN
filtered off and dried, yielding 1.3 g of conpound (2)

w@ 25068390C) . Exanple B.4 a) Preparation of N-PQFEP2004/006285

intermedi ate (44) A mixture of internmedi ate (88)
(0.0106 nol), |-brono-2-methoyy- ethane (0.015 nol)
and sodi uncarbonate (0.02 nol) in isobutanol (100 m)
was stirred and refluxed for 20 hours, then the

raetgmpprhredit(iCethgn forminrcdi(0.9 Hamali was adged dlropwiseansthe
Shigedalfordd bl hEE ASURGAS Bernilne 09 RV i
(NGO :mlmze:fi%fzfgn end Qaqmqﬁsy myyipte) wag Rt gtright at room
ftempéﬂa@xtfé g\he lf@ctli%ﬂ_ nlneatéxe gvaa miafshe_talewﬁloh S Hqueas ﬂaOH-golut/ion and
ev 0 ed, | € 1 N . 0 I nter. . .
VIROE: Shral SR s e b S T i orfanic
Hayef 2vap dripd idtere@iind Com8ntmaskd. Tihe résidueopapotificdby cdlpmnas
Fotidrh S0Pl SVl PR (ehont: COHOL GIREH DOO), THE bl ragsions
resE goldeciodand shessolvgpt Vas Danerated- Thesssdusvasconcapted with

%Hﬁgé;?lgwlis?é Wa]!g I@&h m:élﬂéﬂ, We%%7§%&§2te%&iate (132).
SR MR T TR .

riydiogesatedwith pallathn-od-caboh ¢ 0%, Theg) asesatatyishin the presence of

Qﬁ%ﬁégﬂets%&fxx?@?lsmfl i. th%fﬁg g(g’hy ) gﬁg&ﬁg agéts qh? cataéy was
Xﬁlllt?ﬁrc& qr;f gv@ﬁi@%@?ﬁ&uﬁlgzﬁ)w%s@ﬁgaM| ';él%e' resi%urlgp we?s cr}.':%allized
SR DRRSYRO LA DIPR! 20 88y etidd A4S tHRltHan8dibic acid salt (2:3). The

Y
pot assi ungar bonat e, (0. 0375 [) 1.n ACN (5 was,
T VAL TP O, rieth YIEHinB oL RS Brog .conirh@mﬁég%{%a- ST0°c).
m xture was cooled , poured out into water and

elabild Bd4w th DCM  The organic | ayer was separ at ed,
dried, filtered and the sol vent wag @vapprated. The

resi due was purified by cghumm ghrqg aphy over
silica gel (eluent : .%é§. H3) 93/7/0.5). The
U PEEPRFEER PEns wePe-tet elt dd N e sol vent! ediate (133)

evaporated. The precipitate was ered of f and
recrystallized froma m xture of 2<propanone and DI PE

YA @i ghiufegofIntgrmddiate (080 (0101 § A0D) Jin DOM (G080 Gyas[sdtred) tikthylamine
_(il).%'l Z (f)riol)( v(\:/as:ad%lgd gr?d e /rezactrf?)n rlng]xthr%tw% %8!)1& on an icebath (temperature
below 10°C). Then formic acid (0.016 mol) was added dropwise and the reaction
mixture was stirred at a temperature below 10°C for 45 minutes. (Solution A). A
solution of intermediate (69) (0.013 mol) in DCM (60 ml) was stirred at room
temperature, triethylamine (0.03 mol) was added and the reaction mixture was stirred at
room temperature for 45 minutes. The first solution (A) was added and the reaction
mixture was stirred overnight at room temperature. The reaction mixture was washed
with water. The separated organic layer was dried, filtered and concentrated. The
residue was purified by column chromatography over silica gel (eluent :
CH,Cly/(CH;0H/NH; 7N)95/5). The product fractions were collected and the solvent
was evaporated, yielding 3.1 g of intermediate (133). .
b) A mixture of intermediate (133) (0.006 mol) in 2-propanol/HCI (6N) (6 ml) and
2-propanol (60 ml) was stirred and refluxed for 1 hour. The reaction mixture stood
overnight at room temperature and was then concentrated. The residue was partitioned

between an aqueous ammonia-solution and DCM. The separated organic layer was



Exanple B.6 A m xture of conpound (8) (0.0094 nol),
but anal (0.0094 nol) and potassium acetate (0.015 nol)

woiosmebvgsanol (100 m ) was hydrogenated with  PCT/EP2004/006285
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pl ati num on-carbon (5% 1 g) as a catalyst in the
presence of a thiophene solutdSen (2 ml). After uptake
of hydrogen (1 equivalent), the catalyst was filtered

%fned gﬁ?grefﬁd' ctoﬁ%e‘ﬁpgteh h@lefbd %)(thfcﬂvﬁs X\ggtam‘é@cpﬂ&ﬂt%ﬁﬁ‘ PIPE,

0 agueous

é'dtemdla@d d(l!d),oﬂqwl)lgéﬁé erxdivompeend{1) 3) € Tflig 126¥8rs were
separated. The aqueous phase was re-extracted with DCM
(100 m ). The conbi ned organic |ayers were dried,

nd the sol vent was evaporat ed. The residue
vvas purlfled by coly chro raply over silica gel
(el uent: CH2d 2/ (CH3 %ﬂ\ %3) he product )
fa) REPRIGHEN REr e col | ect ed ang”twd t was Intermediate (134)

evaporated. The residue was di ssol n ACN and

t to th h :
A ok o BSOS D B
(Nid¢Rel (I"R) as™a c’hﬂdl%&C)Aﬁeﬁlﬂp&k&bﬁ@Qlﬂ@gep:t(’b eq@dvaients)athe bytalysteslas
SRR, UL SLOSI G a4 pseisaeelplysh.
Fb) MgthaneBifanyll ahleride (). 2t ml)(waaﬁdﬁd)drogwlsm fpomrfemperature to a
(i 3fhrEb mvmeﬁstu 56 ( @0664 ﬁBi) 4 qxe&mmﬁn@ oS mziyen DCM

reaction m xture was coQ
469 dhAtizad hevaﬁaiﬂa@@aufomechmiﬁm@i %g’a% e@%m@emﬂm
AL stitrB@ fd? 128 Goirst Blhembdsre fvids tvisieed Wik wates slestgaricllayer was

srpmiehd e sl ufe RlarpRGE P8 i bR g st column
shepensgraphyafver sitier gab Gileing (CHz’!)lz/(@iiQH/hﬁh) 99/, WEMHT733. The
rHrddlﬁPﬂ didfis Cv@f%%llg&e tHE SolVéin vx%@ ?Laﬁﬁrzﬁ@d &he resxdue was

rrpeaure ormcC acCl was_ad

cﬁwpwls;f;é feom BIRFswish 2 smaH ameunioed A filtaaed ‘Pfé washed "F"tﬁirfk
ryxemllﬂg@ 729éfcﬁﬁripbﬁﬁ‘dj(ff99§ (03p) IBUFTIL[ePOR= 3.83e (PeLRAUORRY/S m] in

C%{ suspension of internediate (69) (0.01

j DCM (25 m) and triethylanine (2.4 m) was

added then the m xturewas stirred at roomtenperature
1BUES. DCM (100 m) and water (150 m) were

gggggtg{e ogecorrfnqﬁ)éltlﬁg @a?}a@ q%% n;dl? gﬁgmte Iz& OE?%%[)SDW &0 ml) and
THF (50 ml) was stirred (5°C) under Argon Thionyl chloride (0.006 mol) was added
dropwise (5°C). The reaction mixture was stirred at 5°C for 1 hour, ammonia (gaseous)
was bubbled through at 5°C for 10 min. After reaching room temperature, the mixture
was stirred for 2 hours, taken up in DCM and washed with water. The organic layer was
dried, filtered and the solvent was evaporated. The residue was purified over silica gel
on a glass filter (eluent: CH,Cly/(CH;0H/NH;) 93/7). The product fractions were
collected and the solvent was evaporated. The residue was crystallised from DIPE,
filtered off, washed and dried, yielding 0.4 g of compound (197) (m.p. 136 °C;

[a]20.P= -11.52° (¢ = 10.42 mg/5 ml in CH30H)).

Example B.17
A mixture of compound (192) (0.005 mol) and triethylamine (0.01 mol) in DCM

(30 ml) was stirred at 5°C. Formic acid (0.005 mol) was added dropwise at 5°C. The
mixture was stirred at 5°C for 30 minutes. Then, 1-methyl-piperazine (0.015 mol) was



washed with a 5% aqueous NaCH solution and with water,
then dried, filtered and the sol vent was evapor at ed.

woRes/soesisdue was purified by col unm chr omat ogrragiBP2004806285
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silica gel (eluent: CH2ClI 2Z(CH3OHZNH 3) 961A). The
product fractions were col |l ecsed and the sol vent was
evapor at ed. The resi due was cryst allised from Dl PE

nt of, ACN esu recipitate
ey ST e RN nbfentecpis PGl forsach 190 e pes Bt avas
( %ghe@n)pth waer. TQS ofgahic l@eawpi; dridd, filtérediand theSolbnt was

5
TS T ———
af% Gbit-HeRHAHNME)- Thpemoém raetianawete ¢ollested aral th¥ belvent was
cevapehitddaTRe WaRIuD &b ﬁisﬁﬂvéﬂ‘ ih 3¢ %Clﬁlpa& V@Q‘@%Oﬂ%@'lﬁt{) the

uti,on an ed w.t he separa
o?tb%ﬂ?dt" 19 %ﬁ}@ Fﬁ%él Sd’h'i‘eéaec‘ﬂtart? @/ﬁ%élt%rﬁ‘éj offiaad deied; yielding8.6 g of
evaymuad €288) Tip. ¥Egi°dye was crystallized from
DI PEZACN. The precipitate was filtered off and dried,

19 9 of conpound (44 | 30C). Exanple
)égg'%&flasj&éj—gepa?atl on g? H 2 §\| C%—|2(rl—r|p| nt er Zredl atgp(130)
o&mmumof(cm)po@ﬁd (228) (ﬁnmg33mno1):h13@sﬂﬁihmtyﬂr|2;§mtewb boml) and

catal yst in
g ?qvaﬁl:%% hene so |kt§rn5 ?Tsme m%tl%/rg PVag ?‘ﬁ?fga@fthe
8@%8 ¢2reigtedy Bhesigsigye memmﬂ)bstwemwafqr landaDéXM and was

Cﬁxﬁra&@d’ﬂdﬂﬁ:s sathveoM. %@ o _I)@} &ds se }@&terdeﬁﬁéﬁ" f1t9R3 and the
II|zedfr pltat Was

re
S° Ve ‘é(%s oePoaie 8”3AF é“&lduﬁ M@P awaéec@ plremgtography over
(silB(a)gel E)uehntGH OEACH O H/NBR) 95(/5); @HBpﬂSﬁ{lat fitRBorsalas céﬂécted

aﬁﬁq‘? RRARLIPR s oo Out R T4 fE of compound

9Blroform(lo m ) was added dropvvl se at a tenperature
bel ow 5C. The reaction m xture was stirred for 30

maBlétIe§ ll\iﬁ’gﬁééggnpwuhﬁk t\g@ttvg_% p?e@ht% Sgéo\%lgég poﬁc?rlle]?I taga)%ve

[«V)

Table F-1
Co.
No. Ex. No. Structure Physical data
M CH,— NH, : N
1 B2 NN~ CH;~N (trans); (E)-2-butenedioate (1:1);
mp. 174°C
o :
HO\_~_- iCH,~N ~
2 | B3 " H (trans); mp. 150°C
hk\ MCH,~]
3 | B2 SN d “H U (trans); mp. 127°C




chr omat ogr aphy over silic

CH2Cl 2Z( CH3OHZNH 3) 93Z77).

wazios/easssd and t he sol vent

was suspended in D PEZACN (00C).

filtered off and dried, y
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(68) [(BY. [1000C). rrplzé‘ a) Pr epatr atzi?’ﬁ of &y
Q' internrediate(lSl) A re of intde rrredlate(88)
6--04—hply—and-++—di-reihy—fethyl—(3-—gxepropyh)
g¢arbam c acid ester ( 015 [) in THF (100 m) was
rygr()gggat ed Wtb~pak! axt n rbon 100/ 2}&13 a
g¢atally iin the presence oft hene scffrﬁﬂ ?
Aften uptgke of hydrogen (1 i val ent ), the cat al yst
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nesi gue s purified shoft col m chir omat ogr a %/3
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and f{he so¢l vent was evapora i el di nqop.2126°g of
intefmedi ate (131). b) A m eof i nfernedi ate (131)
0. 0048 ') and HO p2-prepanol (6N) (% nm) 1n
2- propanol (100 m 5 St .and reffl uxed for 1
hogr | Bhen the reactd on Hi e was coqtrat),am (1:hemp. >180°C
gol vent s evaporated. THe T e$l due wag taken up in
DCM_and shed. with a ?%a feaus NaoH <n| ution. The
Qor gani c I(Byer was sepapa ed dried, filltered and the
gol vent was evaporatg ..a;l}e, Way(trindf; iefhdioats (1:1)
goPugmBény omat ograph 2-propanolate (1:1); mp. >92°C
\\\\\\ NH,
w0 | Bs (trans); ethanedioate (1:2);
mp. > 130°C
OH
NH, ] : 9.
"y B.6 ~o~N ;l""CHz—II:ll (trans); ethanedioate (1:2);
?\/ cl mp. >110°C
O
OH
H
HO\/\/ NCH,~N N\
12 | B3 d H (trans); mp. 146°C
O
OH
H
NINCH,— NN
13 | B3 (Y™ d H (trans); mp. 140° C
(0]
O




silica gel
product fractions were collected and the
woevep@ogssed. The residue was dissolved in
and converted into the (E)-2-butenedioic
(2:3) with fumaric acid (2 egygval ents).

(el uent

precipitate was filtered off,

CH2Cl 2Z( CH3OHZNH3) 90ZI 0) .

The

sol vent was

2- prramEarab04/006283
acid salt

The

and dri ed,

g9
2

&

vviBo.A mi xt

conpgunad (81) (np. >130°0

Brapdration of \ gphcfddl" i
ure of internediate

yielding 1.13
) internedi ate
(3) (0.0%3 mol)

(
3

n
f

60 n

riet

i x4 J

orm

1) wgs stirred angftool

hyl anfi ne {ii}%i’
rfe

11)(:}12

r 8.3ngs st
c acild (O

93 ol ) mas é@g d “dr opvi se and the

nii-oc

P
in an ide-bath.

efully and the
(b@E, my. (1683170°C

A daol it Fa) f

I
[
e

d

Xt

nt er

nels €

enpgr atur,
qued

e TWqgsS DLIIICUIUIO
nedi gt e ggilﬁig
h%§6a0t| Kﬁée@

e. The reaction m

us N4OH sol uti on and wat

’-I'\JI

S

ITULUD

A-—~-Sot+uti-on—ot

REM (30 M) was added
red oy@rrs)gtitanatioatedd);
eavas waphedswth a 5%
¢ The sgparat ed aqueous

9
d

Lr-act

ayer|
ayef
e d
ilid

was drled f||
uB. Mmas
a gel

ions

was |extract ed E&iﬁ?
er
WMICH,~

(eIuent
were_collect prl and

The separated organic
Botrgted. The

ol il clr onat q@aaphyp. 2MRC

CHz2Cl 2/ 90/ 1Q). The pure

sol vent _was

vap(
nd
nt’er
0. 0(

rated. The reS|d "was go
he so¢l ve VopoL, & es
nBdi at e hﬂZ) A ni'x .
69 nmpl ) in nethanol (15

ncemtrated wi th tol uene
el ding 2. 759 of
¥ of i nf{ErEAPalB°C132)

) was rydrogenated

n

= — ~+ =

i th
he
Phﬁl
ilte
onc

pattgdiunmron=carbog; (10%
resemce of thlop e so
epaf hyq; edtitvil e
bred ¢f f over dlcallte a

bntratied. The resi due was

J. g as at..cucuyol A

t om@l m). After
, 1 h‘(tr&r% @A\%ﬂm&as
S

e fild
zed from

p

L

A O R
T

EX am

- prq
cid
i gl

ppanol and DI PE @hd c@nver
(2:3). The %8sy
.25 g of ol

sal t
14 a) ?%%Parati

ligg 2
bl e B

Pystalli
fled into|the ethanedi oic
ed and dri ed,

filtel
07) (np. ;ﬁétﬁg lﬁglés); mp. 197°C

i nt er medl

20

B.3

OH
N\\/\/ OI"“CHZ—H/ﬁD/

L

H
NG

(trans); (E)-2-butenedioate (2:1);
mp. 184°C

21

B3

(trans); mp. 153°C

22

B.2

(trans); ethanedioate (1:2);
mp. > 174°C

23

B.2

: v

(trans); ethanedioate (1:2);
mp. > 162°C




A m xture of
m) was stirred,

internediate (26) (0.016 nol)
triethylamne (0.016 nol) was added

in DCM (60

woOa0eb/40bg38r eacti on m xture was cool ed on an i c®oatEP2004/006285

(tenperature bel ow 100C).

Then formc acid (0.016 nol)

was added dropwi se and the re&dtion m xture was

stirred at a tenperature bel ow 100C for 45 m nutes.
(BeL,ufion A). A solution of Intermediatf (69) (0.013
m)}\,) Ea. XM (60 nl ) waSnsture red at roon t enpepgsithfdata
t H8t wh-anj-ne—(0. 03 rml\ was added and jfhe reaction
nf xt uf e was stlrred roo tenperaturel for 45
M nyt es, . The fi n&t r§ouiti; s added and the
re%t 3415 'xtureGT/\//a tirle ni ghtviaanﬁbom
tenpefaturje. The reaction mxidure was shed with
water| Theg Separat ed organi t fayer was jariedi—H+-tered
and cponcentrate. The si du aS rif [ ym
ches mgﬂaphyowﬁ*féel Ilﬁgnt trans)bM a i,
gH2d 2/ (CH3OH NH3 7N) 95/ 5) . Tfie pr@ductmp.r>at25?©ns wer e
CQJ_;_%pt ed land the solvent was“evaporatdd. yielding 3.1
g of |i nterlmedi ate (133%™ b) m xt,ure df internediate
(1%?) &OH%C% 'T,Cﬂ\)/wrg;ﬂ.rcﬁg (6N) (6 m) and
2 p? dparfol| (60 M) was’/stir't d, ref ||toawg; hpr04.7-107.6°C
RHour .| The |reaction m xture s{o over nijght at room
tlenpgrature and-was—theg; coneent+ated—Tthe—+esi-due—was———
artiljti ongd bet queo \rsﬂ a-|sol uti on and

TRe Jepag f@&Ha wasdri filt
nd co%?ertrat ed. The productp cryst@f“i‘sl) ﬁog&
CN_and DI PE, flltered and dr&gﬁ’, yielding 1.55 g of
dqonmpqund (113) (np. ) . nplﬁg B 1% a) Preparation
qf L|O ingernedi ate 34 Q (22¢) (0.01 3 nol
i|n2&chizBI® INH 3 (800~ ‘3\?\/&” genate {2 WS?’W&%%FHWW(]Q);
Ni cke¢l (1]g) as a catal yst.{Alt ef upt akep.812%¢dr ogen
2 equi val ent Q) the cat al VS .f: filteled off and the
fliltjate has evaporatedyieldding 5.1 ¢ of

nedi 1te\( 4 h hl ori de (0.54

el afided dr opw se—at (trang); mp. 26°C

i

(trans); mp. 135°C

ire of internediate (134) ) and
friethytapmrme (0013 —rygl)— F—Akt-er—3
hour §, ne hane%hl ori m ) was added and
the Mggufe N ed"¢ S. g e m xtuyre was
vashed with mg(,@r, the orga er wés?ans)rpmp' t3o%c
OH
O~ MHCH,~N NH,
31 | BS C( d H . |trans); mp. 118°C
O
OH
NH, .
32 | B2 \0/\/14 ;"'"CHrg (trans); ethanedioate (1:2);
mp. 162°C
O
OH
H
N
33 | B4 \o’\/'d"'"c”f;’(ﬁj@/
Q/O




dri ed,

filtered and the sol vent was evaporated. The

residue was purified by flash col um chromat ography

WOQuev008838i ca gel

(el uent:

CH2Cl 2Z( CH3OHZNH 3) P@3AIP2004/006285

9872, 97Z3) . The product fractions were coll ected and
the sol vent was evaporated. T8-resi due was

crystallised fromDIPE with a snall

anmount of ACN,

f Cb. r ed f, washed and dried, yielding 0.7 g of
c BrdVq193) (np. 13@ptufea] 20 D= - 9. 83 (c =pRAichUata
Zont—mEHeH))—Exanple ' re_of conpound
(192)] (0.4906 nol) in p i ne 0.0%2 ngdl), DCM (50 ml)
a’n?‘,{TH 50 ™ i T e~ r JArgon. Thi onyl
dhl orli d& (0. Q06 ol ) was adde pWi se(t'@EPOG)\P 128°C
The"rjeactijon m xture was stirnedoat 50¢ for 1 hour,
gnmoni a (daseous) was "z‘*t"Se—f—ele@—-m
mn. |[Aftern reaching Mre, tthe m xture was
qt35 fed.4f ¢gr 2 Nolrs, DCM arygl a;(gzéll;beqz ]
water. The organic | ayer wa , filfteréd an
dolve¢nt—was—evaporated. _The %| due_was purified over
gili¢a gel onaglas fffter {eluept: CH2CI 2Z(CH
3 NH. 3) 193 .ht@,;_N rHns %ﬁ@ ¢k eoe
aggzi I:E:‘)i ol ve 0\V\)‘&;E/epora fedd _Fhe resi )g k » 2@(1 D
¢rystallised fromDI PE, filt off h: QJICand
grie,yretdmg 64 of;corpetnd 107 (mp.—-136 C
[a]20,D=. 11.52 (c ~10.42 ngZngﬂz( CH3OH) ) .
Exanpl g, Bl 1 M-xtuie AYfcH; 0. 005 nol)
hnd rl?%t Nyl ;ﬁlzne (0.01 rmICH)D i gg?ﬁg)}%ém
stirfed ap 50C Forrric aci d 05 m)l was added
ropii se pt 5C. The mi gture was stirref at 5C for—30
/‘Uégut% Thems 1- rre ""ch_ ) (0.P15 nol)
ad at 50 actHo ture o
mterrperature and was Wwashed ﬁ?})at\/\lg?w I{Fﬁwsc
dri pd f|| ‘ed and fhe sol vent was

Th reS|du
r ap aiy{/ a..g;,;—;

urified by colum

Maent |
5/ 5 The ptoduct “f i ons V@ra % 1'%41195'&% b;
ol vent was evaporatled.b The r e@?d‘d@
di'sqotrveq Tmethyl—acetgte—and cor*.ve-ffﬂH into_the
et hgnedi gic acid salt [[he precijpitate was
f id tlesed |of @HW@WHEL@E‘O 0.6 ((tmfis); ethanedioate (1:2);
mp. 152°C
NH, .
41 B.2 0/\/\/'\/:5""'0}12 '(ﬁ)g (trans); ethanedioate (1:2);
mp. 150°C
fiCH
42 B.5 O/\/O 2 N/%g (trans); HCI (12)’ mp. 180°C
O
OH
O OIHIICHZ—N NH,
43 B.S L (trans); mp. 144°C
0}




conpound (238) (np.
of conpound (241) (0.0033 nol),

wO((200300883801 ) and et hanol
refluxed for 5 days.

> 112 0C). Exanple
pot assi

(50 M) was sti

B.18 A mixture
um hydr oxi de
rred @QA/EP2004/006285

The m xture was cool ed and the

sol vent was evaporated. The r#$i due was partitioned

and DCM and was extracted 2 tines with

en wat er
_|{The drganic | ayer was seperated, dried, fTiftered
e Nrgl vent was evSmpowat ed . The r dsi due PR Sical data
Fii-ed—Hy—ecolurmm—chromat ography over |silica de
nt : C ej%éftg °525) The |pr oduct
ye ig hCB %t vert was
gvapqr ated. The resi due o Vi elldriansg nip. 130°  of
donmpqund (]249). Table F- I li9gsythe conpounds that
vijer e |prepgred accordin e—of—the—4gbove—Exanples————
Tabl ¢ F-1 |Co. Ex. ruct yre Physi cal] data No. B.2
t4ansp;2 (E) - 2>buteNegt"tsEr ) np. [rFpp(EB2-Butenedioate (2:1);
trams); np. 1500C )H NH2 B. rans); hg232°C
70¢Physilcal data (trans); - 90.2-1112. 30C (trans);
ethaTedioate (1:1); 21 (trans); {np. 142C
NH,
AP NG MNMCH,~
46 | B.6 “H o (trans); mp. 158°C
Lo
OH
/0\/\/}{‘ ;HIIICH - NH,
2
47 | B.S H o (trans); mp. 150°C
O
\/\/ IIIIICH2
48 | B.S d (trans); mp. 143°C
49 | Bo o\/\/}{ ;mucHz—N/ﬁj@/ NH2 (trans); (E)-2-butenedioate (1:1);
mp. 191°C
O
HO™TY ;"l"CH —N e
50 | BS : /EQ[ (trans); mp. 172°C
51 | BS Q‘N ;mm/ (trans); mp. 118°C
MINCH,—,
52 | Bs LO\O(\/ ; ma (trans); mp. 160°C
LO
OH
O/\/\/ NCH,—] NHZ
53 [ BS H ’d *H . (trans); mp. 162°C
O




(trans);
(1:2);

(1:2);
>110C (trans);

np.
np.

>180C (trans);

wo2evoomasol ate (1:1); np. >92C (trans);
> 130C (trans);

et hanedi oate ( 1:2); np. >125C (trans); HC
et hanedi oate (1:1)

et hanedirERb@4/006285

et hanedi oate (1:2); np.
nmp. 146C (tran$P: np. 140 CCo. Ex. No
data No. 14 B.5 (trans); np.

Structure Physi cal
16801{7/00C V-0 (trans); ethanedioate (1:R); I5 B.5 np.
> &&5 Xxp.[B. 7 (trans) ;Strpture2400C 17 B. 3 (tranpﬁys,cgpjata
1848 B7 ’tra..o), m-—31400C_19 B .3 {fanS\ HCl
(h: 1)} np.| 197C 20 B. 3™ /" CHy(trans);
(E%z-1 2 %u gnedi. 1) InCHF: 2 1 |@rass){(E5-2bSknedioate (2:1);
HP. 15 é{(tranS); et hamedi oat 22)5 mp. 200°C
OH
K@/ i, —] NH2
s B6 N ; CHy N (trans); (E)-2-butenedioate (1:1);
mp. 216°C
0
OH
o :
WHCH,—N ~
56 | B4 H (trans); mp. 185°C
U
M jOH
0 NH,
MCH,—N
57 | B2 > *H (trans)
0
OH
58 | B.5 \o/\/\/“{ g'""C“z‘ i
. H o (trans); mp. 128°C
] :50”
0 NH
59 | Bo (></\/ u--:cnz—g/ﬁt@/ ’ (trans); (E)-2-butenedioate (1:1);
mp. 197°C
< 0
OH
NH,
6 | BY )(L/\/T\f ;""'CHz"g (trans); (E)-2-butenedioate (1:1);
mp. 160°C
va»< oy
61 | B9 ’ J];j (trans); mp. 138°C
\O/\/\/)\i ;lllllc]—{2
62 | B4 (ﬁj;:r (trans); mp. 114°C
63 B.10 /S\N/\/OIIIICHZ NH,
. . (trans); mp. 180°C
0




WOR0sAMSER 5 (trans);

22 B.2 -0 np.
23 B.2 Y np.
(trans);
125C 26 B.8 (trans);
(trans); np. >180C ( 1:2);

139C 31 B.5 118C ( 1:2); 32 B.’2

> 174C OH N (trans);
> 1620CCo. Ex. No Structure Physical
H20 (1:1);
np. 104.7-107.6 0C 27 B. 7

286388 29 B.5 96C 30 B. 8

et hanedi oate (1:2);
dat a
25 B. FCTIPP2094/006285

3384135CCO Ex. No

Stuetur-ePhysi-cal—dat-a~No—34— B4
1 51:;08}3%( f\lﬁ).’ ans); np 1%t2rlcl:ct6r¥ar ans); HA {1 2) '_I%yséa}aatc)s;
0.
OH
Oy
CH,—N
64 | B.6 H (trans); mp. 170°C
ci
0
H
MNCH ] NH,
65 | BS O/ O H . |(trans); mp. 133°C
&
NH,
66 | B.7 HOJL/\/ "R o (trans); mp. 220°C
0
C *‘
Hi WICH,—N’ ~
67 | B.4 NN H (trans); HCI (1:2); mp. 182°C
0
OH
E:J\\/ )\i ;IIIIICH ~N NH;
68 | B.11 g/\/ ' H , (trans); mp. 100°C
C
)
6 | B2 HO\/\O/\/I{ ;""'CHz-g N (trans); (E)-2-butenedioate (2:1);
’ mp. 191°C
OH
HO\_~. /\/pi ;umc}-{z— NH,
70 | B.S 0 H o (trans); mp. 140°C
]\i ;nmCH —N NH,
71 B.5 HO ’ (trans); mp. 145°C
HO_~ /\/hi ;mucHZ—N N2 °
72 | B.S 0 (trans); mp. 140°C
NH, .
7 | B2 HO/\/\/N‘ ;"'"Cﬂz (trans); (E)-2-butenedioate (2:1);
' mp. 225°C




36 B.4 np. 1500C 37 B.2 (trans);

(trans); np. 135C (trans);

HO (1:2);
WO (200510098389 B. 7 np. H QOC (trans);
et hanedi oate (1:2);

np. 113C 38 B.4
2- propanol ate
et hanedi oat @CT/EP2)04/006285

41 B. 2

40 B. 4 np. 152C (trans);
np. 1500C 42 B.5 (trans); HCl -4t:2); np. 18Q0C 43 B.5
trans): np. 1440CCo. Ex. No Structure Physical data
No.co44 B.9|(trans); np. 1300C (trans),
( ) 2{HeuNefpedi oate (2: Shyctdd B. 2 mp. 232C 46 Bpfical data
({rans)—np—1580C-47 B.5 ( _1500C 48" B. 5
(trang); np. 13@\(; 5), ( )-2-N,butenad|oate (1.1),
49 B. P WICH— ~
7 Ba ’ (trans); mp. 145°C
OH
Q-0 NH,
S mucﬂ2
75 | Bs g HN/\/C . (trans); mp. 188°C
(0]
OH
76 | B.S - (trans); mp. 133°C
0]
OH
H
N
77 | B4 /ﬁ\/\/h{ ;""'CHFH o (trans); (E)-2-butenedioate (2:1);
mp. 176°C
o]
OH
78 \©\/1< ;""'Cﬂz‘}_"l N
B.6 o (trans); mp. 172°C
OH (o]
So~N ;" CH s
Mt 7]
79 | BS o " o (trans); mp. 137°C
&_/O
OH
80 /&/\/l‘(’ ;"'"CHz_{_‘{ N
B'93 ol (trans); mp. 153°C
OH
81 | B.12 PN N WICH,~N (trans); (E)-2-butenedioate (1:2)
Q/ H,0 (1:1); mp. >130°C
(0]
OH
N\\ MINCH,— NH
82 | BS \/’d H “ (trans); mp. 159°C
Q/O
/K/\/ ¢
NH,
WHCH,~]
8 | B9 O H2 @ (trans); mp. 143°C
0}




np.

118C 52 B.5 (trans);
WODBZOW3862- Co. Ex. No. Structure Physical

191C 50 B.5 (trans);
nmp. 160Q0C 53 B.5 (trans);

np.

172C 5 1 B.5 (trans);

np.
np.

d ®Ca/Au004/006285

(trans); (E)-2-butenedioate (2:1); 54 B.4 np. 2000C
(trans); (E)-2-butenedioate (-85-1); 55 B.6 np. 216C 56
B.4 (trans); np. 185C 57 B.2 (trans) 58 B.5 (trans);
n}p(.}0 128C (jtrans); (E)-Z-butenedioare ( ﬁ—ﬁg B2—"p—
19/C [Ex.m1)s) ; (B - 2- bsugaigdi oate (1:1); B@, 1
16¥¢ 6 1[B 9 trans): . 1380C6284(tra yggadata
4140¢ -
84 B.4 Ho\/\o/\/)\i ;umcﬂ2 BN (trans); HCI (12) H20 (1: 1);
mp. > 165°C
O
OH
35 | B2 O/O\/\/N ;|||||CH2—g N2 [(trans); ethanedioate (2:3) H,0
i/ (1:1); mp. 168°C
O
N O NH, (trans); ethanedioate (2:3) H,O
MHICH,—
86 | B2 o H (1:1) 2-propanolate (2:1);
0 mp. > 70°C
OH
/0\/\/hf ;""'CHz—N N
87 | B.S H (trans); mp. 110°C
OH
”—1< S'"“CHFN o~ (trans); ethanedioate (1:1);
88 B.1 H > edioate (1:1);
mp.188°C
O
OH
NGNS | ;'""CH —N NH;
89 | B.12 N ‘H . (trans); HCI (1:2); mp. 220°C
0]
OH
d N
9 | B.I2 \HN/\/\/ "CH;~N ~ (trans); (E)-2-butenedioate (2:3)
H,O (1:2); mp. 173°C
O
OH
~ ""'CHZ—N
91 | B.12 N (trans); mp. 109°C
N. OH
:(N/\/N' ;'""CHz—N NH;
92 | B.11 H o (trans); mp. 150°C
OH
9 | Bs \ro\/\/bi ;""'CHz—g M trans); ethanedioate (1:2);
?\/ a mp. 139.3-160.5°C




63 B. 10 trans); np. 1800CCo. Ex. No Structure Physica

data No. 64 B.6 (trans); np. 1700C (trans); np. 133C
wOo(2oz008838 np. 220 OC (trans); HC (1:2); np. PEAMP2004/006285

(trans); np. 1000C (trans); (E)-2-butenedioate (2:1);

np. 191C (trans); np. 1400C (ggans); np. 145C OH 72

B.5 (trans); np. 1400C 73 B.2 ' \ / (trans)

E -putgnedioate (2T 1), mp——225€C0 —No—Struetutre
h %l

EiNodata No. 74 r%Jef ans); np. 1450C 75,8
tNarfs): p. 188C 76 B 5 Slcgdata

trans) np. 1330C ( ans);
} rrp 176C 78 B. 6
H¥p. 137C

(trans); mp. 165°C

E) - 4- but ¢nedi oate (2: 1pu 77
trans); np. 1720C 7 ...5CH_
94 | B.12

anlanlanlia v lan)

N OH
(L O 5
\ #ICH,~N
95 | B4 N H (trans); mp. 177°C
O

OH
o\/\/}‘{‘ ;l"llCHz—N NH,
9 | B.5 \r H o (trans); mp. 128°C

OH

97 | B4 HO/\/\/N‘ ;"'"CHz-H (trans); (E)-2-butenedioate (2:1);

mp. 190°C

OH

08 B2 H O/\/\/bi ;IIIIICHZ—H

NH,

(trans); (E)-2-butenedioate (2:1);
mp. 216°C

Svgieed

OH

40 HI]T —]
99 | B2 /s‘ﬁ/\/'d e

(trans); mp. 157°C

Sl

H
N.
HO_~_-N ;m"cn— ~
100 | B.5 “H (trans); mp. 152°C

Cl

O
OH H
O~ IMCH,) NS
101 | B4 e d H (trans); mp. 124°C
o]

0| B /s\ M\/“( S.....cuz N/ﬁjg/ (trans); HCI (1:2) H,0 (2:3)
2-propanolate (2:1), mp. 100°C

2-propanolate (1:1); mp. 100°C

03| Ba O)\s:g/\/h( S.....CHZKSQ, (trans); HCI (1:2) H,O (1:1)




80 B.9 trans); np. 153C trans); (E)-2-butenedioate
(1:2) 81 B.12 H2O (I:1); np. >130C 82 B.5 (trans); np.

WOLSE@0sB B. 9 trans);

Physi cal
np. > 165C (trans); ethanedi cgre (2:3)
np. 168C (trans); ethanedioate (

(1:1);

np. 143CCo. Ex. No Str u®CarEP2004/006283
data No. (trans); HO (1:2) H2O0 (1:1); 84 B. 4

H20O 85 B. 2
2:3) H20 86 B. 2

Z-pr

opanolate (2. 1), np. > 1o0C§7 B 5 (trans):

iy
(.30'}-*5@@ edioate (1: Bhuc@@ B.| (trans): ethap,m,|B88C
8ON® 112 (tlrans); HA (1:2): np. 2200C (jtrans);
(E) - 4- but gnedi oate (2: 3)H90 Bp12 H20 (If:2); np. 1730C
91 B.|12 trlans); < AO98Gk NH,
104 | B.2 g/\n’rp\/ 3 TH (trans); HCI (1:2); mp. 100°C
0}
N
105 | B1 H~ nCHN ~ (trans); (E)-2-butenedioate (2:1)
' a H,0 (1:1); mp. >170°C
NH.
106 | B2 \H/\/\/bi ;'“"CHz‘}l‘_{ ’ (trans); ethanedioate (1:2);
mp. 100°C
OH NH,
107 | B.I3 ~o~N ;'""CHZ_EJLQ (trans); ethanedioate (2:3);
{ % mp. >160°C
OH
MICH,~N NH,
108 | B.13 &/\’ ’d i (trans); mp. 150°C
NH,
109 | B.13 NN S'""Cﬂz NJ\Q (trans); HCI (1:2); mp. 205°C
ol B3 NP g.....cﬂz-ﬁ Nz (trans); HCI (1:2) H,0 (1:1);
mp. 200°C
o §
INCH,—
111 | B.13 AN ”2@“ (trans); HCI (1:2); mp. 174°C
OH
HO\_~_-N ;"'"CHz—N NH
112 | B.13 “ (trans); mp. 148°C
O
113 | B.14 /o\/\/]\i ;mllCHz"N/&Q (trans); mp. 126°C




92 B.

trans);

np. 1500C (trans);

et hanedi oate (1:2);

93 B.5 np. 139. 3-160.50CCo. Ex. No. Structure Physi cal

W@l 2108/000838 94 B. 12 (trans);
np. 1770C 96 B.5 (trans);

np. 1650C 95

B. 4 (tPGEBY2004/006285

np. 128C (trans);

(E)-2-butenedioate (2:1); 97 B 4 np. 19Q0C (trans);
(E)-2-butenedioate (2: 1); 9 .2 np. 2160C 99 B. 2
trans). np.157C 100 B. 5 (franc\ Ap—152C-101
tgoans) ; rp 1240C (trans) (1 2) H20 ( 2: %
Blsfq ﬁxpwﬁ-)anol ate (2: 1000C (trgns); S“( %3
2 111103 B4 2- pro anofatgp1 1) |p. 1000CCo.
EZx. No St fucture Phy chI dqt
114 | B.14 SN MO U (trans); HCI (1:2); mp. 176°C
. OH H
d N X i 1)
s | B1a O~ Y ~ (trans); HCI (1:2) H,O (1:1);
mp. 157.7-182.2°C
O
OH u
N S - N trans); HC1 (1:2) H,O (1:1);
116 | B.14 ~~ CHN (trans) (1:2) HO (1:1)
mp. 186.8-210.3°C
O
OH
HO\/\/I‘i ;IHIICHZ— NH,
117 | B.13 H (trans); mp. 156°C
U
OH NH,
118 | B.13 é/\/'d'""c“fnjjg% (trans); mp. 132°C
O
OH
19| B3 Wr»i ;l""CHz—N o” (trans); ethanedioate (1:1);
' C mp. 114°C
o]
120 | B.8 Howd""mﬁqji/@/\ (trans); mp. 157°C
21| i H—N ;umCHZ—N \N (trans); ethanedioate (1:1) H,O
' 0 (1:1); mp. 103°C
122| B8 "O\/\/O""'CHZ-NJEQA (trans); mp. 110°C
LO
MCH,—N N [(trans); ethanedioate (1:1);
123 | B Q/\/hf S in‘\o)/\ o e




104 B.2 NH (trans); HO ( 1:2); np. 1000C (trans);
(E)-2-butenedioate (2:1) 105 B.I H20 (I:!); np. >170C
wAdo®sBo3g t rans); et hanedioate (1:2); np. 1000€CT1DEPAN04/006285
(trans); ethanedioate (2:3); 107 B. 13\ / np. >160C
108 B. 13 (trans); np. 1500C B.13 ""CH )
(trans); HA (1:2); np. ZOSOCr -\ ~J (trans); HG
(2 —H2OH{-4+-3)—310—B—43—p—26066—3+1++B—13 traﬂs)'
o.(1:2)] np. 174Cr 112 B. 13 trafs); o
i;ﬁ, Ffl"lﬁlo'ttrans) Sffféﬁ . Ex. No .>tructur gred P
ysifcal ¢ata No. 114 w14 (¢rans); HA (1:2); np.
J76C|(trans); HA (1 CH, ; o (trans); ethanedioate (1:1);
124 | B8 -
mp. 124°C
OH
om0 <
"y (trans); ethanedioate (1:1);
HN~
12| B3 6 g mp. 104°C
OH
IMCH,~N o~ (trans); ethanedioate (1:1);
H
126 | B3 <‘/\|O/\/ d np. 142°C
(trans); ethanedioate (1:1);
1271 B3 O/\U@,/r%\ mp. 96°C
s | Bs \/\/N ;""lCHz o~ (trans); ethanedioate (1:1);
mp. 108°C
129 | B8 ,,,// Y@[ (trans); mp. > 60°C
130 | B3 \NOMCHFN/%[ (trans); mp. 188°C
131| B8 \/\/O""'CHZNJ]Q/ (trans); mp. 132°C
O NH, (trans); (E)-2-butenedioate (2:1)
132 { B.2 - S\N/\/ e H,0 (1:1) 2-propanolate (2:1);
0 mp. 100°C
OH
133 B.1 H—-)i ;mnc}{z—g NHz (trans); HCI (1 . 1) H20 (l 21);
' Br mp. 185°C
0]




115 B. 14 np. 157.7-182.2C (trans); HA (1:2) H20 (
1:1); 116 B.14 np. 186.8-210.30C 117 B.13 (trans); np.
wd aeS0dokss B. 13 (trans); np. 132C (trans); et haredEpmbde006285
(1:1); 119 B.8 np. 114C 120 B.8 (trans); np. 157C
(trans); ethanedioate ( 1:1) 4420 121 B.1 (1:1); np.
10300 122 B.8 (trans); np. 1100C (trans); ethanedi oate
Q

|._\

TR A | I U I |

(. 1 . 3 B rrp 1’27(‘f‘n :V !\vb St | et ur o l')'f\\ls| r\"\|

dattoa No, trans); eth nedi oat e (1:1); [L24 B. 1
t,2 ) No-et hanedi oat egt(‘ft“ﬁ; 125 B.8 np. 104 &npcal&ata
Gty

muCH—N
134 | B.8 e ’ (trans); mp. 131°C
135 | B.8 Oﬁ/\/d""'c“f /E/Q/ (trans); mp. 120°C
H
llIIICHz-N N
136 | B4 HO T (trans); mp. 92°C

H
é\\\\\\\ NHZ
H
137 | B.5 N Br (trans); mp. 100°C
0

NH,
138 | BS /\/\O' o N/ﬁjr;[g (trans); mp. 132°C

~ ' NH,
139 | B.S W\Om \CHy N/ﬁj;:[ (trans); mp. 136°C
o

HO/\/\N‘ ;IHIICHZ NH;
140 | B.S (trans); mp. 160°C

NH,
141 | B.S O‘""C“Z (trans); mp. 150°C
Br
I _
OH
\\\\‘\\N NH,
142 | B.1 HN H . (trans); HCI (1:2); mp. >260°C
O
OH
H
\/\/I{ ;‘""CHZ_ N
143 | B.8 H (trans); mp. 120°C




(trans);
et hanedi oate (1:1);
woebsvesiisoat e (1: 1) ;

et hanedi oate (1:1);

126 B.8 np. 142C (trans);

127 B.8 np. 96C (trans);
128 B.5 np. 1080C 129

B. @CIYEPAOBLJ0D628S

np. > 600\ C- o ,]> 130 B.8 (trans); np. 188Cr 131
B.8 \J" (trans); np. 1320C r -{trans);
(B -2-butenedicate (2:1) S 132 B.2 -W'" H20 (1:1)
2 @5,cganol ate (2:1); nmp. 1000Cr H N (trans); Hd
1. DEH20.|(1: 1 133 Bt 1850CCo. Hx. No. ﬁtg,g e
(..I‘;{%i)cal cgta ?\'ﬂ 134-B Rtm?” ; %ﬂtg%
(ftrars); rrp 1ZOOC lfL36 (tHr ans); |np. 92C 137 B.5
(transk:. np MCH-N h
{375k TP (trans); mp. 132°C
O
OH
//\/\ WNCH,—] NH,
145 ] B.S N Cj N o (trans); mp. 162°C
146 | B.5 ‘d'“"c“f” "
. (trans); mp. 150°C
OH
HO N ICH,— NH,
147 BS C/< ’H N (trans); mp. 170°C
o~_N ;""'CH—N NS
148 BS | 7 ’ J]Q/ (trans); mp. 96-98°C
149 | B1 H“{ S""'C“z (trans); (E)-2-butenedioate (2:3)
IH,0 (2:1); mp. >115°C
N\/\/ INCH,= ﬁ\/\/ . .
150 | B.8§ 1( S n (trans); (E)-2-butenedioate (1:1);
mp. 160°C
O
OH H
HO\/\/}\i ;IIIIICHZ— NN
151 ] B.8 H (trans); mp. 110°C
152 | B.S o,,,,, w/é( (trans); mp. 135°C
AN INCH,—] NH,
153 | B.6 'd cth K%@( (trans); mp. 110°C




138 B.5 (trans);

np. 132C 139 B.5 trans); np. 1360C

140 B.5 trans); np. 1600C 141 B.5 trans); np. 1500C
wOo4es/Bod38t rans) ; HA (1:2); np. >260C 14
np. 12Q0CCo. Ex. No Structure Physical
B. 8 (trans) mp. 132C 145 B.572trans);

3 B. 8 PCTAP2()04/006285
data No. 144

np. 162C S 146

np. 1700C 148

B rans); np. 1500C 147 B.5 (trans);
B&o( rans); np. 96-98C OHr ~\ H N /THCH2- NV 7T H
(1 mn#)& NEF) - 2- but enedStostues (2: 3) 149 H | H2Ophyidad data
>+15€C0- : = € i dat a No
ty ans ; ethanedi e (1:); 68 B.8 np. {760CCo. Ex. No.
Stiyct y g [Physieql eeta N N (trans); HCI (3:2) H,O (4:1);
mp. 220°C
OH
0\/\/ WINCH,~ NH;
155 | B.S ~ d *H N (trans); mp. 146°C
HO_~_- MNCH. L
156 | B.8 d 2'(%;/ (trans); mp. 119°C
/o\/\/N: ;’""CH N~
157 | B.8 ZNJEQ/ (trans); mp. 97°C
2N
158 | B8 /0\/\/'\/:5 e (trans); HyO (1:1); mp. > 75°C
O
OH
NN NitCH,—
159 | B.8 H (trans); mp. 104°C
(0]
OH
I\K\\/\/ MICH,~N //N
160 | B.8 S H (trans); mp. 108°C
- OH
H
MHCH,—] N
161 | B.8 Wld H (trans); mp. 132°C
Q/O
162| B3 /0\/\/N ;""CHZ—H (trans); ethanedioate (1:1);
mp. 100°C
O
OH
163 | BS WN ;"'"Cﬂz—ﬂ (trans); ethanedioate (1:1),
| S ¢ mp. 76°C




(trans); ethanedioate (1:1) H20 164 B.8 (1:1); np.

112C 165 B.8 (trans); np. 138C 166 B.8 (trans); np. H
WOQ0D@G/000838ns) ; et hanedioate (1:1); 167 B.|l np. PC3@PE04/006285

(trans); ethanedioate (1:1); 168 B.8 np. 72C 169 B.8

(trans); np. HOOC 1 170 B.8 {/Brans); H20 (1:1); np.

900C 171 B. 14 (trans); np. 1500C 172 B.8 (trans);

e ganedl oafe (I:I); np. IZ00CT (trans),; Ethanedioate ¢
1 ; [EX A%, B. 14 np 100§{§;E>ﬁyes| cal data (frans) Physwal data
el Nan . 11004 (trans); np.
1B8C (trans); np. 148C 08 (tmans); np.| 1200C
61| B N~ CH;N (trans); ethanedioate (1:1) H,O
(1:1); mp. 112°C
0
OH
H HINCH,~N
165 | B.8 N “H (trans); mp. 138°C
0O
OH
N% INCH,~]
166 | B.8 SN~ C/< N (trans); mp. 110°C
0
H
1671 B BN ;‘“"Cﬂz Nj/ (trans); ethanedioate (1:1);
' mp. 130°C
168 | B3 HO(_~_~ mucn,—g (trans); ethanedioate (1:1);
' mp. 72°C
'""CHZ—N \r
169 | BS on/\/ d (trans); mp. 110°C
(0]
OH N
2
170 | B.8 <>c>/\/ H (trans); HyO (1:1); mp. 90°C
®
~ N MNCH,—N’
171 | B.14 g/vv TH (trans); mp. 150°C
OH H
U . NS ~UN ;umcﬂz—ﬁ/ﬁtQ/N\l/ (trans); ethanedioate (1:1);
C mp. 120°C
8]
173 | B.14 ~ N/\/\/N‘ ;""'Cﬂz-H (trans); ethanedioate (1:2);
H 0 mp. 100°C




(trans);

et hanedi oate (1:1);
WOLBGHNGBS6 (trans);

OH N B.8 trans);

et hanedi oate (1:1); B.l np. 2400C (trans);

B.8 np. 1000C B.5 (trans); np.

np. 130Q0C B.8 (trans); npPCIARE/006285
nmp. 1230CCo. Ex. No. Structure

Physical data No. 184 B.8 0 V742 A (trans); np. 85C
185 B.5 (trans); np. 1080C (trans); et hanedi oate
(Lcd)l 186| B.8 np. 154C 187 B.5 (trans)j T250C 188
B N (EraNs) (3S-trans)Struepre 125C; H ' 1189 B 5PlﬁUSlc§1data
| pO2E=—9-B510 (c-=-2_1.56 rm/'a m_in nethanol)
(trank); efhanedioate:1) 190,B. |
174 | B S~ lIIlCHZ—I]:;{ (trans); ethanedioate (1:1) Hzo
b (1:1); mp. 110°C
OH
G g
H— MINCH,—]
175 | B.1 2@ (trans); mp. 138°C
N~
WNCH,—N
176 | B.8 {j/\/ O ’ )(%Q( (trans); mp. 148°C
OH
G '~
WMNCH,—
177 B.8 Sadh “H (trans); mp. 120°C
178 | BA H~N ;mucHz‘N (trans); ethanedioate (1:1);
mp. 240°C
179 | B3 AO~N ;""'CHz (trans); ethanedioate (1:1);
mp. 100°C
H ICH,—]
180 | BS O\/\/O it NJtQ/ \|/ (trans); mp. 130°C
OH
N NCH,~N NH,
181 | B.6 Id “H . (trans); mp. 130°C
WNCH,~N
182 | B.8 \/\/O ’ /%@/ (trans); mp. 146°C
NCH—N
183 | B.8 WO i %j/\ (trans); mp. 123°C




np.

B.7 a]20-D = -16.66 ¢ =

1600C 191 B. 7 (3S-trans);
22.51 ng/5 m

3S-trans);

np. 234C, 192
in nmethanol) g H

wOo2Bst00es3s) ; np. 134C, | 193 B. 15 O a ] 20, D= . 9CI/EP2@4006285
= 23.40 ng/5 M in nethanol)Co. Ex. No Structure
Physical data No. 3S-trans); @bhanedioate (1:1)
2-praopanol (2:1): 194 B.5 np. > 8Q0C, [a]2.D= -9.37 (c
={23.41 nyy 5 i in nethanol) (trans), efhanedroare
(Lyd) [ExB B.6 g O np.Stig@€ o o_J (3S-tfrans); PRRical data
gH3OH) (3$-trans); 1360 197 B. 16 ja] 20 ' D=
-1 .92 4 16-4% gg—f ICH
I]K4 B?8 3 SN (trans); mp. 85°C
O
OH
HO\/\/ NNCH,—N N
185| B.S d “H (trans); mp. 108°C
OH
186 | B3 '\/j"""\ (trans); ethanedioate (1:1);
d‘ mp. 154°C
0
OH
187 | B.S ow/\/»{ ;""'Cﬂz-N >
) L H (trans); mp. 125°C
(6]
OH
NH,
H— WINCH,—N
188 | B.I O " H
o (trans)
0
//O
//S\E/\/\N OHH (3S-trans); mp. 125°C;
189 | B.S N o [a]20.D=_9 51°
0\_) (c=21.56 mg/5 ml in methanol)
O
OH
190 | B1 [ n (trans); ethanedioate (1:1);
K d mp. 160°C
0
i
HO. N OH
191 | B.7 T . (3S-trans);
g N
26
HO\"/\/\UOHH (3S-trans); mp. 234°C;
192 | B.7 ) g N [a]20.D=-16.66°
0 o\j (c=22.51 mg/5 ml in methanol)
H
\%ﬁ/N\/\/\UOHH (3S-trans); mp. 134°C;
193 | B.15 0 "y N [«]20.0=_9 g3°
0 Q (c =23.40 mg/5 ml in methanol)




3S-trans);

(1:1);
wWOoo100888ny/ 5 m
et hanedi oate (1:1);

198

(E) - 2- but enedi oate 3:2) 2-propanol ate

B.5sLJvYOn > 700C

i n met hanol

[

mp. 146C 3S-trans);

aj]20 ' D= -7.96

) 199 B. 12 HN S PCUTEP2@)}/006285

mp. 1080C, 00

B.5 C]20D= i0.70 ¢ = 10.28 ﬁgfzm i n met hanol )
3S-trans); np. 84-86 0C. 0 1 B.5 aJ]20 ' D -10.03 ¢ =
24C83 /4 m in nethanol) 35 tr ans); np. 1080C  0Z
15 qE2MNo)= _8 70 c = = Shuetg® ng/5 m in Physical data
t ” Aot ) Bha ,3. Cﬁ1' e'at a (f r nnc\ et hanedioate (1 1)
tinp. [192. 3- 200 (trans); et hanpdi o s-n(aﬂs)le)thanémoate(l 1)
141/59(63 ?r;isgjsitrans) E\I?ZC‘@ 52 ProPan1 (2:153- 42
ngy n ¥ a/N o
7 mp. > 80°C; [a]20.P= -9 37°
(c =22.41 mg/5 ml in methanol)
195 | B (trans); ethanedioate (1:1);
”"'/ mp. 172°C
FoN ('?) (3S-trans); mp. 118°C;
196 | B.5 [0]20.D="_7,94°
"’// \’j (c =9.82mg/2 ml in CH30H)
. N (3S-trans); mp. 136°C;
197 | B.16 : »,,,,/N [@]20.D=_11.52°
(c =10.42 mg/5 ml in CH30H)
(3S-trans); (E)-2-butenedioate
198 | B U (3:2) 2-propanolate (1:1);
/,S\\ A mp. > 70°C; [a]20.D= -7.96°
¢ =21.99 mg/5 ml in methanol)
199 | B.1 HT/\/\/N ;uucﬂz-gb/o\ (trans); ethanedioate (1:1);
0 mp. 146°C
\o/\/\ o (3S-trans); mp. 108°C;
200 B.S o,,/ [a]20.D= -10.70°
(c =10.28 mg/2 ml in methanol)
N
\\\/\UOHH (3S-trans); mp. 84-86°C;
201 ( B P [@]20.0=.10.03°
d (c =24.93 mg/5 ml in methanol)
INI
3S-trans); mp. 108°C;
NaTNN OH ( ’ ’
202 | B © ’O‘ E\"/ES\ [0]20.D= .8 70°
%4 18]
X o\__) (c =25.86 mg/S ml in methanol)




(trans);
(trans);
WOrpnosad83s3- 1 86. 2C trans);
168. 4-191.9 0OC (trans);
134.6-139. 7C (3S-trans);

et hanedi oate (1:1);

np. 7RG,

np. 101. 0-
nmp. 128.2-135.1C (trans);

24.19 ng/5 m

129.3 0C

et hanedi oate (1:1);

et hanedi oate (1:1);PCHEP2004/006285
et hanedi oate (1:1); :

|[a] 20, D=_i0.54 ¢
in methanol)Co. Ex. No. Structure

r;aol cat—glata—No—( 3Strans)—(E—=2-butenedroate—+—1);
[ .O-i,gp 1 1[a]20 D= ¢l04p9 C = 22.67 Mg/ 5 mp| t
N néﬁ?’ (3S-trans); np. > 113C, [a]20 ' D= - Rgcaé‘}a?c
F 23]/66 ny/ 5 m 1 n nethanoly (3S-trans]; np. 160C
[[a] 20' D= {11.60 (c = 22.85 /5 m in pethanol)
I oo (trans); ethanedioate (1:1);
203 | B.1 H
N mp. 192.3-200.4°C
0 o S
O—
anr Hp (trans); ethanedioate (1:1);
204 | B.1 N
Q mp. 145°C
(0]
\/A/\/\UOHH (3S-trans); mp. 122°C;
205 | B.S CA N A A, [0]20D=_8.97°
6 & ) (c =23.42 mg/5 ml in methanol)
~ o—
206 | B.s o H (trans); ethanedioate (1:1);
' ke I d mp. 101.0-129.3°C
HO” "N o=
207 | B.S , H (trans); mp. 128.2-135.1°C
Yty
208 | B.S N///\/\N(:ro_ﬂ (trans); ethanedioate (1:1);
"y, N 0 mp. 175.3-186.2°C
& b )
09 | B WUO_“ (trans); ethanedioate (1:1);
. K mp. 168.4-191.9°C
2O
HO\/\/U _H (trans); ethanedioate (1:1);
210 | B.S Yy, N
\—; mp. 134.6-139.7°C
O
HOT Oy OH (3S-trans); mp. 79°C;
211 | BS O‘,,,/ﬁ o [@]20.D= -10.54°
0 o\—__) (c = 24.19 mg/5 ml in methanol)




(trans);

216 B. 4 (trans) 3S-trans);
WO 1®50®888 = 24. 69 ng/5 ni
91C, 218 B.5 [a]20,D=.13.40 (c
nmet hanol ) (3S-trans);
149. 4-156. 4C (3S-trans);

et hanedi oate (1:1);

23.50

215 B.5 np.
np. 155C, 217 B.5 [a] 20 D=
i n met hanol ) (3S-traPS)/EP2UP4/006285

et hanedigoate (1:1);
et hanedl oate (1:1);

90. 5-141. 5C

ng/5mM in
219 B.5 np.
20 B.5

p— 28232 —ece—bx—No—Strueture—hystcal uata No-
tGoa )+ €thanedi oateo(1:1); 221 B.5 np. 110. i %%C
lz\r(,a%‘)]f\IO bt hanedi oat e° “I%; 222 B.6 np. 160. d
3S-fransj,; etiﬁnedl oate (1:1); 223 B. 3S-%s);il§)?2%utenedioate
U (1:1); mp. 150°C;
212 BS ,,,,/N [a]20D= 10.59°
(c =22.67 mg/5 ml in methanol)
\"/\/\/\ (3S-trans); mp. > 113°C;
213 | BS U [«]20.P=-10.57°
(c =23.66 mg/5 ml in methanol)
J\/\N OH (3S-trans); mp. 160°C;
214 | BS O:,,ﬁ o [a]20P=-11.60°
0 o\’) (c =22.85 mg/5 ml in‘methanol)
0——
S N///\/\U " j‘/@\ (trans); ethanedioate (1:1);
' " I mp. 90.5-141.5°C
//N
/N\/\/\
216 | B4 (:r (trans)
"0,/
j\/\AN OH (3S-trans); mp. 155°C;
217 | BS Cr,,,ﬁ o [o]20.D=-10.13°
0 U (¢ = 24.69 mg/5 ml in methanol)
V/\N OH (3S-trans); mp. 91°C;
218 | BS ' O‘,,/E [a]20.D= -13.40°
0 Q (c =23.50 mg/5 ml in methanol)
\
(3S-trans); ethanedioate (1:1);
2191 B> >—R Q oj mp. 149.4-156.4°C
..||||/ 0
OH
I
3S-trans); ethanedioate (1:1);
220 | B.S (o(k\/\” . ( ) e (1:D)
N mp. 128.2-132.1°C
OH 0 d




O (3S-trans); ethanedioate (1:1); 224 B.5 0 np. 159C

HO (3S-trans); ethanedioate (1:1); 225 B.5 np. > 65C N
wOoNe2®08885 g g (3S-trans); ethanedi oate (1:1) PCATEPBOE/006285

1600C [a]20 ' D= -14.73 28 B.5 = 10.18 ng/2 M in

nmet hanol ) ,OH (3S-trans); ethdfedioate (1:1); 29 B.9

;a 120,0Q=. ] 49 (¢ = 23.94 ng/5 M in nethanol)

’( -tfrans){; 30 B.I ethanediocafe (I.I) HZO (L. 1) 1p. >
IUCCAExMo| No Struct ursrblapesi cal data No. (3SpfysRRShta

0.

?
NN O—~—
221 | B5 ‘ﬁ) ¥ . H w/@\ (trans); ethanedioate (1:1);
"” O\—j mp. 110.2-121.2°C

/\/\N o— .
222 | B.6 ,%//N (trans); ethanedioate (1:1);
O\) mp. 160.0-184.3°C

Y\/\ (3S-trans); ethanedioate (1:1);

////N (\j mp. 152°C
(0]

223 | B9

CL
224 | B.S "’/Njfé\ (3S-trans); ethanedioate (1:1);
’ 0\) mp. 159°C

HO\/\/\ OH
225 | B O://g (3S-trans); ethanedioate (1:1);
I O\—j mp. > 65°C

NNy OH
226 | B.S O;,ﬁ (3S-trans);

OH
. 0><\/\,O: g\(@\ (3S-trans); ethanedioate (1:1);
\._; I Q o -
I (\—) mp. 160°C

HOL A~~~y
228 | B.S O‘ H Y@\ (3S-trans); [o]20D=-14.73°
wpN _ )
I O\/? (c = 10.18 mg/2 ml in methanol)

WUOH (3S-trans); ethanedioate (1:1);
H
229 | B9 0 P\ [0]20:D=-11.49° (c = 23.94 mg/5

0 0\j ml in methanol)

C‘B/N NN, (3S-trans);
230 | B.11 O:,/N o ethanedioate (1:1) H,O (1:1);

mp. > 94°C




231 B.1 K rthanedioate (1:1) H20 (1:1); np. >90C 232
B.5 (3S-trans); np. 15Q0C 233 B.5 (3S-trans); np. 156C
W@ 3Bs500mes) ; et hanedioate (1:1); 234 B.5 [a  PCT/EP2004/006285
]20,D=.10.69 (c = 30.87 ng/5 mM in nethanol) 235 B.5
(trans); ethanedioate (1:1) 3 B 5 JL (trans) 37 B.5 o
(3S-trans); ethanedioate (1:1 np. 9Q0C (SS-trans)
§ e—{3+2—38 B 3+Fmwp—312c 39 B5
qt@ranedj oate (1:1); 5C 40 B.5 et 1aned|
(NoL)P* NP 1000CCo. mgtmclj% Structure Physi cal faéd%
(fcrsy); anedjogate (1:1I); np. 2@¢1 B.5 1920242 B. 6
cis); E @d‘\?a 3 0 X (@%-g3ns);
etzbamesino te (gh1) 244 S A3 Ns) jethaRedick&QOP) A4S (1:1);
B. 6 ¢t hanedi oate (1:1); np. 142 mp. >90°C
/ \
232 | BS — ,,,,/ (3S-trans); mp. 150°C
HO
233 | B.S ,,,,/ (3S-trans); mp. 156°C
Oy OH (3S-trans); ethanedioate (1:1);
234 | B.S O‘,,,ﬁ o [0]20.D=-10.69° (c = 30.87 mg/5
0 0\') ml in methanol)
N
I
~ Oo—
235 | B.S O/\/\U " \”/QS\ (trans); ethanedioate (1:1)
iy
© 0\,}
N
il
\('?/TP}\/\/ .
236 | B.S ; | 1 (trans)
0 K
29
ﬁ/\/\ OH .
U - (3S-trans); ethanedioate (1:1);
237 | B.S oy N 0
o\/? mp. 90°C
(]
—/—\N OH
\_/ \]I/\/\U H (3S-trans); ethanedioate (3:2);
238 | B.17 0 N 0
mp. 112°C
6 &)
A~y
239 | B.S Q\/ﬁ 0 ethanedioate (1:1); mp. 135°C
Moea )
240 | B.S N ethanedioate (1:1); mp. 100°C
OH
20




246 B.5 (3S-trans); np. 7Q0C (3S-trans); ethanedi oate
(1:1); 47 B.5 np. 1400C (3S-trans); ethanedi oate
w@ 100300888 B.5 np. 700C 49 B.18 o L g y (cis) ; POREBD4/006285

B.5 (3S-trans); Co. Ex. No. Structure Physical data No.
251 B.5 (3R-trans); np. 11001252 B. 16 (3S-trans) H2N.
253 B. 18 rT'p 800C 254 B.| (trans); HA (2:1) 255 B.I
335 ranrs—256—B \os-tlauo), S8 (SS'tlallo\f; 58
E.qo-(g ~trans); 59 B. (2 1) OH 60|B.I (cpi . .
ENo. NO- St ruct ure Phy§| cal “data No. il 40P
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' ] 192°C
o &)
A NN OH
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S &)
PN OH
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HZNW OH
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P J
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245 | B.6 QVE o ethanedioate (1:1); mp. 142°C
N
|
Y OH
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W
P iJ
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0 o\/?
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O O
H;N\“/\/\N OH
249 | B.18 0 (I,ﬁ (cis);
29
(0]
O‘JJ\O/\/\N OHH
2501 B.S N j (3S-trans);




261 B.I (3R-trans); HA 262 B.7 (3S-trans); O ( J
Phar macol ogi cal exanples Exanple C | 1"5HX ant agoni snf

W 2005/0d834HEK 293 cl one 9 cells were cul tured iPCTUBR20031006285
Petri dishes and washed twice with cold PBS. The cells
were then scraped fromthe plLg.es and suspended in 50
nNITris HC buffer, pH 7.4 and harvested by

ant aation At ’)0 COO v £ v 10 1 o Tho

CL'III.] L I ugnu.l Tl i —J, JUU T mrrour ke \J LILILI ||u|. Co. LILIL]

P e
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FQWDJ%h; 9%d with an USFPgu?urrax hoanenlzer lWﬂgﬂgma

menbrfanes|were collected by ceptriftugatii on at 30, 000

rfpm flor 20 i n,~gesuspenqadd i 0O MM Tis-HCO pH 7.4
gndi $tared at - 800C. LEdg Yh er i MenBRr-uassgaMp. 110°C
mxtgyres (0.5 ml) containedl50! n} of the tritiated
l{igamd (5{HT4 antagonist [ H] 13808 (0.1 nM__and 0.4

M nmgnbramne preparation (15 ng‘broteln/n1). 50 m of
10% DMSO was added for total blndlng 50 m of 1 mM of

( tr (1- byt ™ 0 peri difgyl) et hyl
gﬁ%ﬁiﬁﬁ?i ch|or§%£T§THzE$;fy ; @yklﬁﬁ

tenzmdioxin-5-carboxy!ate (a0 prooppi et aly 5HT4 agoni st

s—ataed—for—determnration
af n cifign The [ GRI 13808 assay

50 mMIHEPE . 4. The %gures wer e
for 30 mn at e incukaﬁlon was
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tfler m
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washiing steps w t hy PHV]
daseg¢ngnali on bi ndilagh,i §0
hyper bol a] were calculat~
dnal Vsi s and_the Pl C50 data

in 0.1% polyet hyl emi m ne, fol[lowed by six
RESI NaOH, pH 7.4. Ligand
(r ect an@udsgHCl (2:1)
onl i near regression
all tegted conpounds

dre l|i sted below in Table Table C Il : 5BHT
ant agoni sfic data O Co. No. EICBO Co. No.
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OH
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OH
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259 | B.1 HQ\,%}Y@\ HCI (2:1)
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OH
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88 6.59 172 6.97Co. No. PIC50 Co. No. PIC 5 0 Co. No.

w0oPha05/8008380 7.16 89 7.51 173 8.52 5 7.19 90 7. 4BCTVEE2004/006285

6.93 6 7.24 9 16.64 175 6.91 7 7.75 92 7.92 176 7.79
8 6.43 93 7.77 177 6.965 9 7.¢A9 94 7.46 178 5.85 10
8.22 9 5 7.44 179 7.2 11 8.24 96 8.21 180 7.36 12 7. 38
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Q_19Q

L QO O 7 092 109 77

4A _I ZO Q0 1/|
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[ Nol
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15 7.52 100 7 78 184 7.7 16 6
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BR-198), HCI4 194
B 111 7.7 196

262

B.7

(3S-trans);

HO. OH

Y\/\U u

(o] .,,,//N
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Pharmacological examples

Example C.1 :"SHT, antagonism"

h5-HT4p-HEK 293 clone 9 cells were cultured in 150 mm Petri dishes and washed
twice with cold PBS. The cells were then scraped from the plates and suspended in

50 mM Tris-HClI buffer, pH 7.4 and harvested by centrifugation at 23,500 rpm for 10
minutes. The pellet was resuspended in 5 mM Tris-HCI, pH 7.4 and homogenized with

an Ultra Turrax homogenizer. The membranes were collected by centrifugation at
30,000 rpm for 20 min, resuspended in 50 mM Tris-HCI pH 7.4 and stored at —80°C.
For the experiment, assay mixtures (0.5 ml) contained 50 p! of the tritiated ligand
(5-HT4 antagonist [3H]GR113808 0.1 nM) and 0.4 ml membrane preparation (15 pg
protein/ml). 50 pl of 10% DMSO was added for total binding. 50 pl of 1 pM of
(+)-trans-(1-butyl-3-hydroxy-4-piperidinyl)methyl 8-amino-7-chloro-2,3-dihydro-1,4-
benzodioxin-5-carboxylate (a proprietary SHT, agonist of Janssen Pharmaceutica) was
added for determination of non-specific binding.

The [3H]GR1 13808 assay buffer was 50 mM HEPES-NaOH, pH 7.4. The mixtures
were incubated for 30 min at 25°C. The incubation was terminated by filtration over a
Unifilter 96 GF/B presoaked in 0.1% polyethylenimine, followed by six washing steps
with 50 mM HEPES-NaOH, pH 7.4.

Ligand concentration binding isotherms (rectangular hyperbola) were calculated by
nonlinear regression analysis and the pICs data for all tested compounds are listed
below in Table C.1.

Table C.1 : SHT, antagonistic data

Co.No. | PIC50 Co.No. | PIC50 Co.No. | PIC50
7.31 86 6.88 170 7.79
6.28 87 7.89 171 8.79
7.42 88 6.59 172 6.97




2 8 7.81 112 7.88 197 8.65 29 7.96 113 6.9 198 8.92 30
7.5 114 8.08 199 7.91 3 1 8.48 115 7.79 200 9.02 32

7.5 118 7.22 203 5.87 3 5 7.35 119 8.05 204 7.08 36
7.67 120 7.36 205 8.56 3 7 7.44 121 6.15 206 8.5 3 8
6.54 122 7.49 207 7.43 39 5.91 123 7.36 208 8.25 4 O

wQa2@050d08387. 79 201 7.84 3 3 6.73 117 8.81 202 8PCGBEB%04/006285

—+6—24—F 57209 7. 75 4+—FG+31257F. 79 2108—28—4p-
1. 26 Noe PI9350 2l1 8 53|4@0-Nogd PEA07 |77 212 b.Codke | PIC50
No. PIC50 Gas Np. PIC50 C89 Nd. P5C § O 44 7| 647128] 8.52
LT I LI S G TR EI 21 A e AL 6
26215834 7.5 13687 2+6—7+35 4 8 7j48=332
1046217 8784 4|9 7.59|13316 47 664 d 11 50 | 3d7334] 691
71.027219| 8773 5|1 7.84(13927.(3 28D 4.6 52 7| 837636 7.79
T095227 8. 51 5B 7.7 137 3356 (222,898 177 6.965
9 7.79 94 7.46 178 5.85
10 8.22 95 7.44 179 7.2
11 8.24 96 8.21 180 7.36
12 7.38 97 7.8 181 8.07
13 6.15 98 7.83 182 7
14 7.78 99 7.14 183 8.46
15 7.52 100 7.78 184 7.7
16 6.21 101 7.3 185 7.71
17 7.59 102 6.92 186 83
18 6.71 103 7.64 187 7.94
19 7.76 104 7.47 188 6.08
20 7.28 105 6.36 189 8.73
21 7.2 106 6.44 190 6.57
22 7.75 107 8.26 192 7.51
23 7.72 108 7.59 193 8.773
25 6.86 109 7.44 194 9.23
26 7.72 110 7.72 195 8.44
27 5.58 111 7.7 196 9.37
28 7.81 112 7.88 197 8.65
29 7.96 113 6.9 198 8.92
30 7.5 114 8.08 199 7.91
31 8.48 115 7.79 200 9.02
32 7.2 116 7.79 201 7.84
33 6.73 117 8.81 202 8.36
34 7.5 118 7.22 203 5.87
35 7.35 119 8.05 204 7.08
36 7.67 120 736 205 8.56
37 7.44 121 6.15 206 8.5
38 6.54 122 7.49 207 7.43
39 591 123 7.36 208 8.25
40 8.16 124 7.57 209 7.75
41 7.81 125 7.79 210 8.28
42 7.73 126 7.74 211 8.53
43 7.88 127 7.77 212 9.09




54 7.83 138 7.09 223 8.43 55 7.19 139 7.4 224 8.75 56

7.75 140 7.03 225 9.12 5 8 7.85 141 7.36 227 9.3 59
WO2080008888 5. 94 228 9.4 60 7.09 143 7.21 229 9 Pea/EP2004/006285

7.84 144 6.95 230 9.3 62 7.09 145 7.2 231 9.11 63 7.16

146 7.46 232 9.4 64 7.81 147 -3536 233 9.45 6 5 8.45

148 7 234 9.31 6 6 6.55 149 5.45 235 7.43 6 7 6.32 150

7| 255 | oPE5020°, 2% Bo NelP 630,51, 0%, 57 3 danged piCs0
5 7.3u647217. 08 195 7286 [247.78. 7 73 7. 26 31B6 8.58
7] 33494219.618774 |6. 67 137 1299 [24378.0B 75 7. %1 4f8 8.63
hrto -8 oo 0g 1 440z BAdaB Ul 70 7. 41620 40 83
ks ¥ 65 2078 1% 163 8.|64!%k49 (7. 687 216 7.35
48 748 132 7.04 217 8.83
49 7.59 133 6.27 218 9.11
50 7.3 134 7.02 219 8.73
51 7.84 135 7.03 220 8.6
52 7.83 136 7.09 221 8.51
53 7.7 137 | 756 222 8.88
54 7.83 138 7.09 223 8.43
55 7.19 139 7.4 224 8.75
56 7.75 140 7.03 225 9.12
58 7.85 141 7.36 227 9.3
59 7.29 142 5.94 228 9.4
60 7.09 143 721 229 9.26
61 7.84 144 6.95 230 9.3
62 7.09 145 7.2 231 9.11
63 7.16 146 7.46 232 9.4
64 7.81 147 7.36 233 9.45
65 8.45 148 7 234 931
66 6.55 149 5.45 235 7.43
67 6.32 150 6.92 236 7.32
68 7.52 151 7.05 237 8.84
69 6.31 152 7.62 238 9.07
70 7.05 153 7.86 239 | 172
71 7.93 154 5.5 240 7.34
72 7.08 155 7.26 241 7.71
73 7.26 156 7.33 242 9.1
74 6.67 157 7.09 243 8.03
75 7.51 158 7.99 244 9.76
76 7.64 159 8.3 245 8.67
77 7.16 160 7.7 246 7.9
78 8.03 161 7.07 247 8.4
79 7.4 162 8.51 248 9.65
80 8.12 163 8.64 249 7.43
81 5.94 164 9 250 9.12
82 5.21 165 78 251 751
83 7.83 166 8.37 252 8.37




10

15

20

25

30

8 1594 164 9 250 9.12 82 5.21 165 7.8 251 7.51 83
7.83 166 8.37 252 8.37Co. No. PIC 50 Co. No. PIC50 Co.

WONDO5/BU083860 84 7.03 167 5.62 253 7.5 85 8.2 1G8BEM086006285

6.88 169 7.49 Exanple C. 2 "Metabolic stability"
Sub-cellular tissue preparatigpns were made according
to Corrod et al. (Xenobiotica 5 453-462, 1975) by

Q : ar at i on pafter—echantoal honogentzaty T
i CoiNosla P r tissue_Sadorilnd (60, i ce- co&opNa.\ P50
ri B4HC | (pl37. 4) buffer 1€ wgshsexcdss bl oo|d. ZBsshe 7.5

TCOC < 0

as 8t5hen| b!@itej dry, \el ggged fang .chgpped coarsely

stg—st 5Ci Ssor $- 1@6 ti—sstre—7i eces were
onfffenilzed-88n B vol umes 1 i de-#894d 0. 1M phosphat e
buffer (pH 7.4). Tissue honpbgenates were centrifuged

ZJEXMC?Q ‘Mét%oli%%tdﬂ&ilgjdt es at 4 0OC. The resulting

supernafant was stored at -80 OC and i s desi ed . .

Sy cellylqg isye Prepgrefios Wi nde pgrorfige (L Eoed f%@%@%bwtwa >

133452019759 bf eéntﬁﬂlgm'f d&}dzlireﬁor( e G:)echaﬂi@ll h@ﬁb@eﬁ%zlaﬁo% of tissue.
er.nat ant was,care i.r t a

BT RRIENRs 5Ba BP0 B Ph-BICE St 219 HURGr 8 A gcess

(hlddd. Jimsspivas theb _bfo_ttted diyp ﬂeighdcj atid_nclmppddmlarsvb!uaing soifgical

1 ss RS T tRe ]%Fc‘[eglv@ hchluf%}i&ed‘@ P uaBdodesbSIB B 1 phosphate

sub-ce ar fr

M crosones’ . actl ons wer e
duflst gt d4)-i medi ately frozen in liquid nitrogen and

tSI‘ i@s{u@ gloﬂl? erﬁ_ﬂes%éé' Béﬂtﬂiﬁlgécﬁa;t 9600 xtghIBr ﬂﬁﬂﬂg{ug% Sai ?8@?’1{\};&: resulting
est ed, e L nhcupatil e Xtur.e co [, ne . )
CORIBEIHE 5 S Sl O aBHEEtE i) D) and a
NPHeR39- fjation atn bgfusthet entr{fogdd atlOQDOE® g dordd0 minntp i4f@), The
A | R : < >

Jr U RERRRh QU BoREe My oBLAR Afjnaicd ncgor The
dwshietavasae-susnendeshin OnlaMeptiosphagputfon 0ty &) safieal vtsme of 1 ml
r lpbgcge&ligwal ti8ale Wit lahd atstchatciOmidbdth®s’. at 95 degrees

1l glllbl{ggllumr %rragt?gngevg’ére a ?(fu%\t/e%[ %nmediately frozen in liquid nitrogen and
stored at -80 °C until use.

For the samples to be tested, the incubation mixture contained PBS (0.1M), compound
(5 uM), microsomes (1 mg/ml) and a NADPH-generating system (0.8 mM glucose-6-
phosphate, 0.8 mM magnesium chloride and 0.8 Units of glucose-6-phosphate
dehydrogenase). Control samples contained the same material but the microsomes were
replaced by heat inactivated (10 minutes at 95 degrees Celsius) microsomes. Recovery
of the compounds in the control samples was always'.IOO%.

The mixtures were preincubated for 5 minutes at 37 degrees Celsius. The reaction was
started at time point zero (t = 0) by addition of 0.8 mM NADP and the samples were
incubated for 60 minutes (t=60). The reaction was terminated by the addition of

2 volumes of DMSO. Then the samples were centrifuged for 10 minutes at 900 x g and
the supernatants were stored at room temperature for no longer as 24 hours before
analysis. All incubations were performed in duplo. Analysis of the supernatants was
performed with LC-MS analysis. Elution of the samples was performed on a Xterra MS
C18 (50 x 4.6 mm, 5 pm, Waters, US). An Alliance 2790 (Supplier: Waters, US) HPLC
system was used. Elution was with buffer A (25 mM ammoniumacetate (pH 5.2) in
H,O/acetonitrile (95/5)), solvent B being acetonitrile and solvent C methanol at a flow

rate of 2.4 ml/min. The gradient employed was increasing the organic phase
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100% The m xtures were preincubated for 5 m nutes at
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w@ tovaneissonpar at i ve structures of present ConpeCEEP2084/066285
structures of %invention WO 00/37461 79 Co. No. Co.
No. 79 Co. No. 186; (trans) (g  No. 122; (trans) 49.5
Co. No. 227; (3S-trans) Co. No. 124 (trans) o 30 Co.
o

Lo K« Y Ll -] T e

P

o Ly \l.lﬂ.llo LI\ ARV | ALY

—NO—2 AL (35— Far S —Co—]
Spmpasativz ructups.of presery Coy, No.  Eompaativesictes ap. %'
No. Co. I‘inver[ﬁBnOCo No. | 187:| (transW@00/3/é61 143;

trans) H 11 Co. No. 1Ib5; (jtrans) Co. . 144,

rans ?tlv gtructureq of presenf ﬁpar %
str venti o D00/ 3@5 \ 79

Co. No. 125 (trans) Co. No. 122; (trans)

ol $E

U

Co. No. 186; (trans) Co. No. 122; (trans)

1
7y N 24 {>r N 49.5

o 20
Co. No. 227; (3S-trans) Co. No. 124; (trans)
OH
\'(\/\N "
0 O:,Nm/@\() 12 /,,,,, / 30
o Q)
Co. No. 229; (3S-trans) Co. No. 121; (trans)
1
HO/\/O\/\N OH Ho/\/o\/\N OH
o | s T O |
5 a_) S a)
Co. No. 211; (3S-trans) Co. No. 128; (trans)
OH o H
Cj c
W lmcHz"H 11 WdIIICHZ—H 63
Lo Lo 0

Co. No. 163 (trans) Co. No. 143; (trans)

O\(\/ HINCH,— %)b/O\ 18 O\I/\/ lII|ICHz—H cl 63
L o (7 .
Co. No. 187; (trans) Co. No. 143; (trans)

OH
HO\/\/I\i ;IIIIICHZ—E N 1 HO\/\/bi ;umc}h—Nb 1

Co. No. 165; (trans) Co. No. 144, (trans)




11 Co. No. 168; (trans) Co. No. 144; (trans) OH N 11
Co. No. 185; (trans) Co. No. 144; (trans) 23 Co. No.
WO02085700¢838-t rans) Co. No. 160; (trans)C ai ms 1PCHEP2004/006285

compound of formula (I) ORB KR 1 R2 a
stereochem cal ly isoneric f or 10t her eof , an
eqf __or a pharnaceuti cal A accept abl e

a€lothparative steuchtes of resesel |t t her eqfem Et'i\%sft}u !

a bi val enqnvregq(hpal of f orlmib a| - 0- CH eso CH %
2- CHZ- (a a—3)

(a-4), 5), -0- CH

(d’-"sy,\-/a a< D> By o

2- CH2- CH2- Ereln in bi'v 1
radicals optional ne gr tw hydrogen atorrs

same oCo.NAiéd: @pagg)t carb¢gn atjom rmygo(ilor? ———

“6al Kyl or hyedr 0X Hd rsThydriogen,—hat6,—5 v. R Ral
is G- al I"“,CH | kyl |subsitituted cya orCl
cf‘)-\eéﬂ\ky Yy, E_/O loxy; 3 | "N ~N_ ey 1

Co. No. 185; (trans) Co. No. 144; (trans)

HO\/\/\}aO/HH HO\/\/\
N 14 J/ 23
20,

Co. No. 225; (3S-trans) Co. No. 160; (trans)
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cyano; amno or nono or di (G -6alkyl)amno; Ris
hydrogen or C -6alkyl, and the -OR5 radical is

WG 2aosa008s8 at the 3- or 4-position of the piperPdi/RE2004/006285

noiety; L is hydrogen, or L is a radical of formula
-Alk-R6 (b-1), -Alk-X-R7 (b-21. -Ak-Y-C(=0-R 9
(b-3), or -Alk-Z-CC=0 -NR11R12 (b-4), wherein each Alk
'élaﬁﬁs—' 2al kanedi yl ; and R6 is hydrogen; hydroxy;

C3- 6¢cycl oal kyI C ~al kyl sul fonyl am no; aryl or
Het ; R7 is C- alkyl; G .6alkyl substituted with
Nyd&ompo@&l_cﬁcfymda(lkyl;aryl or Het; Xis O S, S or
NR8; said R8 being hydrogen or C "al kyl;R9 is
hydrogen, G -6al kyl, _6cycl oal kyl ,ﬁydr oxy or aryl; Y
Is a direct bond, or RlO vvher in 0 is hydrogen or

G _6alkyl; Zis CEloqg, 0k3 N@L0 wherein
R1O is hydrogen or yII'_ v

{ R12 each
i ndependently are hydrogen kyl R2

C3_6c¢cycl oal kyl , or R11 and R12 condl,ned with the
ni trogen atom bearl ng R11 and R12 nmay forma

| i di i.di.nyl i i nyl
o mepesen? R grebe frnarRE 8 AL o dhmeet 014 oo
Wi tﬂhaﬁxacémﬂldaw acapiableraeqlrar beswt wlditivasbls thereof edhqpéieny |

or gh t 2 or 3 substituents each
|ndgpgir%en%#ga%{glrg%?ﬁg%rom al o, hydroxy, C - alkyl,

g "al kyl o%yC - 6al kyl car bonyl(@ i tro,
trifluoraget JGH m no, am nocqg@qnyl and

wth o - E)”%h;@%?om o St oty ot oy SUPSt e
t et r ahydr-0QHa+GH,-6Hbst i t ut ed waid), Ci ~al kyI ;
di oxol anXb.cﬁiz.‘Ei?zl-éﬁg.'o-SUbSt it U(E%Si wth C- alkyl;
-0-CH,-CH,-CH,-CH,- (a-6),
-O-CH,-CH3-CHy-CH;-0- (a-7),
-O-CH,-CH3-CHp-CH-CHp-  (a-8),
wherein in said bivalent radicals optionally one or two hydrogen atoms on the same

or a different carbon atom may be replaced by C.galkyl or hydroxy,

R3 is hydrogen, halo, C;_salkyl;

R4 is Cy_galkyl; Cy.galkyl substituted with cyano, or Cj.galkyloxy; Ci.galkyloxy;
cyano; amino or mono or di(Cj.galkyl)amino;

R5 is hydrogen or Cy_galkyl, and the -ORS radical is situated at the 3- or 4-position

of the piperidine moiety;

L is hydrogen, or L is a radical of formula
-Alk-R6 (b-1),
-Alk-X-R7 (b-2),
-Alk-Y-C(=0)-R9 (b-3), or
-Alk-Z-C(=0)-NR!IR12 (b-4),

wherein each Alk is Cj.joalkanediyl; and

RO is hydrogen; hydroxy; cyano; C3.gcycloalkyl; Cq_galkylsulfonylamino; aryl or
Het;

R7 is Cy.galkyl; Ci_galkyl substituted with hydroxy; C3_gcycloalkyl; aryl or Het;

X is O, S, SO, or NRS; said R8 being hydrogen or Cy_galkyl;
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di oxanyl; di oxanyl substituted with C "al kyl ;
tetrahydr opyranyl; tetrahydropyranyl substituted wth

wa@evahbogss 2, 3- di hydro- 2- oxo-1 H i m dazol yl ; PCT/EP2004/006285

2, 3-di hydro- 2-oxo-| Hi m dazol yl substituted with one
or two substituents each independently selected from
hal o, or Cral kyl; pyrrolidinyl; pyrrolidinyl
substituted with ope or two substituents each

in Jéﬁbﬁ‘k%ﬁiﬂ Qéﬁ%l[g\’ lef3 ﬁ?yﬁ}ﬂaﬁ%(l &ydmeyyPsyl or Cral kyl

py ry td I 1{@( leea)bbhdiloBNRIQ Wh&ieﬁrt Ritkg hwllrbgemg&“? Qalkiyhyo
I.TU e e ro
i G bRRE D, ) P RRA R Bbreth KSRGS TLBRITL o
WI tHOl laand RAP esahtindaplsdently arethydu@eﬂn (E]maﬁ@la egeydlgalkyl, or R11 and

sel eCtI?Q f %meg@hﬁ’l th‘?xgrr %é{ﬁo&rbe%\@ il and i Zﬂn%/ L

pyrlda2|n stitu one or WO Sul stituents
each inyerefidinylk pipesidisgl, pipewainyk ayr-momholiny! riog ézpltwemgwptlonally

C 6alslﬁugtm%d hah@,. %}k?,pll nyl; pyr a2| nyI substi t ut ed
one ore two subsfituents ea

e | BTGRP HORGRIPBAG PRl PRy Sobltoe Ryt Ottt
2. bA Gasipdeskndentls! saieoed fiom Iell@ilyibxWer @ikyl,-RlsaBaAoxys
a i vale adi ca
CAIERTY, nf, Lt BRorfed Sping RO Qe dha
C’\al kyimlifpsyledal kyl; G "al kyl substituted with
cy I ;am
et ﬁf“ﬁ. :fﬁ‘%“%‘%ﬁgfﬁtﬁwﬁ% QoY RIEIS, o1 20 ©F
al kyl ,tet tr%lblérq,faqany §u§qt1ﬂ}g¥ wihin-ealkyli 3. or
4- posi dibelargf; d‘i&@lz{ﬁyp@bmﬁm&@“ﬂm@ﬁaﬂkﬂ: is hydrogen or

(Lbl g) adlgxelgllylc glOX yl L THk S with El I?a(islk}(lb 1), -Ak-X-R?
tetrahydropyranyl; tetrahydropyranyl substituted with C;.galkyl;
2,3-dihydro-2-oxo-1H-imidazolyl; 2,3-dihydro-2-oxo-1H-imidazolyl substituted
with one or two substituents each independently selected from halo, or
C1-¢alkyl;
pyrrolidinyl; pyrrolidiny! substituted with one or two substituents each
independently selected from halo, hydroxy, or C;_galkyl;
pyridinyl; pyridinyl substituted with one or two substituents each independently
selected from halo, hydroxy, C_galkyl;
pyrimidinyl; pyrimidinyl substituted with one or two substituents each
independently selected from halo, hydroxy, or C_galkyl;
pyridazinyl; pyridazinyl substituted with one or two substituents each
independently selected from hydroxy, C,_galkyloxy, C_galky! or halo;
pyrazinyl; pyrazinyl substituted with one ore two substituents each
independently selected from hydroxy, C_galkyloxy, C;_galky!l or halo.

2. A compound as claimed in claim 1 wherein
-R1-R2- is a bivalent radical of formula
-0-CH;-CH;-0O- (a-3),
-O-CH,-CH3-CH;-0O- (a-5),
R3 is hydrogen, halo, C_salkyl;
R4 is Cj.galkyl; C;.¢alkyl substituted with cyano, or C1_galkyloxy; Cj.galkyloxy;
cyano; amino or mono or di(Cj.galkyl)amino;



-Alk-Y-C(=0)-R9 (b-3), or -Alk-Z-C(=0 -NR R12 (b-4),
wherein each Alk is C - i2alkanediyl; and R6 is

wolyavmomessa; hydroxy; cyano; C3_6cycl oal kyl ; G PCT/EP2004/006285
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- 6al kyl sul fonyl am no; aryl or Het; R7 is G "al kyl; G
6al kyl substituted with hydrd®y; C3-6cycloal kyl; aryl
or Het; Xis O S, SO2 or NR8; said R8 being hydrogen

or 3 s E% ééen iﬁ%]'ﬁlk& 2B@IHELOROY acﬁé/éi 'i@s’fﬁﬁate& at e 3- or 4- p%smon

di rect rect bond or O 1 and Rl12 eac
i ndeperfdesRipsridinempigis ogen, or G ~al kyI or Rl and

R12;, cquhy d}sglmwmlstmdi@mtdfqmmtom bearing RL and R12

may form a reolidinyl, or azi nyl substituted
with C gal R&X‘ﬁaryl represent g'L?}a’substltut ed phenyl or

phenyl subsAIKKRMd with 1, 2 qb-2} substituents each
i ndependent from h ydroxy g ~al kyl
G ~al kyl oxy},m{ sgﬁe@e@ ﬁ{)%& Ag i's

nosul f ony

t et r ahydr of AHad(=0)-BR ER{Zdr of(brdany | subst ituted with
Cral k¥ her&h gml@gyg ¢r. tl‘iz;aggg,g&ﬁ yhnpubstituted with G -

a r|d|n subs ut ed e or
WJXJ% b Erdr%r@n ?ixdre(% s BEREINR HYi» efalky S@Efomﬂamno aryl or
halo }mydroxy, C . gal kyl; pyrlnldlnyl pyri m di nyl

eyt Co R aRbriRd RARSV ST RerSRRI: apiof Het
perdaangl SOpyr NEgznidR® bﬂmhg%h}fdmgee@rﬂushlkgjhe or tWwo

giggﬁg qlpﬂll Fgependent |y selected from hydroxy,

or hal o; pyrazinyl; pyrazinyl
sub‘étllﬁatd%lc'f\bptl% one ore two substituents each

[ ndgpqgggﬁg‘{t)boﬁ@b,e@t ed from hydroxy, Cralkyl oxy,

o4 a]kh d(HD each 1ndependent1y are hydrogen, or Cj_galkyl, or R!! and R12
combined with the nitrogen atom bearing R1! and R12 may form a pyrrolidinyl,
or piperazinyl substituted with Cy_galkyl;

aryl represents unsubstituted pheny! or phenyl substituted with 1, 2 or 3 substituents
each independently selected from halo, hydroxy, Cj-alkyl, C;.galkyloxy, and
aminosulfonyl; and
Hetis tetrahydrofuranyl; tetrahydrofuranyl substituted with C_galkyl;
dioxolanyl; dioxolanyl substituted with Cj_galkyl;
pyridinyl; pyridinyl substituted with one or two substituents each
independently selected from halo, hydroxy, C;_galkyl;
pyrimidinyl; pyrimidinyl substituted with one or two substituents each
independently selected from halo, hydroxy, or C_galkyl;
pyridazinyl; pyridazinyl substituted with one or two substituents each
independently selected from hydroxy, C_galkyloxy, C;_galkyl or halo;
pyrazinyl; pyrazinyl substituted with one ore two substituents each
independently selected from hydroxy, C_galkyloxy, C|_galkyl or halo.

3. A compound as claimed in claim 1 or claim 2 wherein the ~OR? radical is situated at
the 3-position of the piperidine moiety having the trans configuration.

4. A compound as claimed in claim 3 wherein the absolute configuration of said

piperidine moiety is (385, 4S).



3. A conpound as clained in claim1 or claim2 wherein
the - ORS radical is situated at the 3-position of the

wopogsanigisne noi ety having the trans confi gur alPCOrEP2¢b4/086285
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conmpound as clained in claimg3 wherein the absol ute
configuration of said piperi e noiety is (3S, 4S).5.
A conpound as clained in any of the preceding clains
wherein -R1-R2- is a radical of fornula (a-5); R3 is

hydA Qgﬁgoun'adas 'cﬁmﬂ@& ﬁ‘nydny of Bt rﬁ?%c V\ﬁé HYEHh O OBPrein® -R‘lkz is isg radical

oun InCB(l relnLlsara
of qfdprmn a(D: Ek? lw&rqaen, 1ssn@ylﬁaqdRs18@ydrag¢@aned| yl
and R7 is C "alkyl. 7. A pharnaceutical conposition

QR "cbﬁb&gldaas Eﬁﬁﬁgﬂiﬁ%ﬁlh@%}xé&eﬁ%ﬁ@ A3AkA of ?Jrfduﬁf bgﬂq)v}ﬁrem
ther apeut | cally %Ct y?endg ynt_of a conpound accor

I*ﬁ/oo‘f‘kdﬁgﬂ-#%l 13,4:p6%l9’éss for preparing a

phar maceuti cal conposition according to claim?7

Vihex %Mc&hﬁﬁladb%ﬁoklﬁeh |c?»’mﬁﬁ§1hg’§ gmsguu@abeacesmmy Béirier and

accordin cl ai IS intimatel d

W L rapehicRE B b e cEppauREASaRHEp angof gims T o 6
corrpound accordl ng to any of clains 1 to 6 for use as

8. & @i stlesor ﬂ;@parﬂqu{;ﬂﬁﬂﬁ&eﬁﬁéal Bérﬁp@ﬁtldﬂlgacaorﬂih@n@ viadin Gfwherein

f

et ol 1 PR A elp PR s 10 6
f 0 rlnuinate(ﬂ thixed evitha pheemadevically racctelptabw cathéari vat i ve
thereof; ORS R4/ iL/ ==\ fc-NV-CH 2- N2 + HO C

(l\ﬁng‘é‘f’é’z’%?dF%ﬁﬁﬁm?é%o% ofaifl 1 BRI L20 rcfopdr M) 2

defined as a conpound of forrrula (1) wherein L
rl®prie pragess fonypiepaging 2 compaundeefcioimowa K evberestol vent  and,

Opt i 2%'1&%@&&:&@& ﬁhﬁé?'@ﬁﬁs Qéajﬁd%l')tﬁ *ﬁp‘!a?b&zg@ acil H@ﬁ&*ﬁ%e of

yi el di ng conpounds or nu
conpo Pyl il e aispetiverfynciearlcerivativedhaeefar t han

hydr ogen;
R> R*
O wrb

R! R?
(1D {m N
b) an intermediate of formula (IV) is N-alkylated with a compound of formula
(I-a), defined as a compound of formula (T) wherein L represents hydrogen, in a
reaction-inert solvent and, optionally in the presence of a suitable base, thereby
yielding compounds of formula (I-b), defined as compounds of formula (I)
wherein L is other than hydrogen;

\)‘Cﬂz—N-C-Q—l@ @-b)

(I-a)

¢) an appropriate ketone or aldehyde intermediate of formula L'=0 (V), said L'=0
being a compound of formula L-H, wherein two geminal hydrogen atoms in the



ORR4A LN (/] L-W+H N>CH- N G -R3 (I-b) "RML
R22 (1V) -3) c) an appropriate ketone or al dehyde

woi2nisanesdi ate of formula L'=0 (V), said L - OPO®iRRg00a/006285
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conpound of forrmula L-H, wherein two gem nal hydrogen
atons in theG _i2al kanediyl rbrety are replaced by =0,
is reacted with a conmpound of fornmula (I1-a), thereby

yl el di Im,gﬁ_smmm %l@%anfe%}gﬂéeﬁ tyl=)is refdted Bith hTofdpduld of
mn - \ R
vvher ej ﬂrmlﬂa &r?éo thergbywyie alﬁqoawoge#wé@wﬁ rb%. cals -R

-R2-, R3, R4, R5 and L are as defined in claiml and W
is an appropriate | eagkR’ng group; d) @&*, conpounds of
formula (I) are conye ed mtoqea ot her foll ow ng
art - known =pansf OR- (g2 alzg i
conpound of formula is chynvery
pharmaceutical Iy acceptabl e aci dgaddhpion salt, or
conversel§) an acid additi 8@ sal F\o.f/ a conpound of
formul a (I) is converted into a free base formwth

al kal IWhe in thg ?lgo% r&*cgbn BIneRas h%%dsléa?sr %Qﬁﬁfrkg,aﬁ“, RSand L

i soneri C
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
transformation reactions; or if desired; a compound of formula (I) is converted
into a pharmaceutically acceptable acid addition salt, or conversely, an acid
addition salt of a compound of formula (I) is converted into a free base form

with alkali; and, if desired, preparing stereochemically isomeric forms thereof.



