WO 2005/ 000838 PCT/ EP2004/ 006285 - 1 4-( AM NOVETHYL) - Pl PERI DI NE BENZAM DES
AS SHT4- ANTAGONI STS The present invention is concerned with novel conpounds
of formula (1) having 5 5HT4-antagonistic properties. The invention further
rel ates toy,pBhiadssesg or Preparing such novel conpounds,deq?&mﬁﬁﬁg&gcal
conpositions conprising said novel conpounds as well as theée use as a
nmedi ci ne of said conpounds. WO 00/ 37461 di scl oses bicyclic benzam des of 3-
or 4-substituted 4-(aninonmethyl)- 10 pipleridine derivatives having
5HT4- ant agoni stic properties. The conpounds of the present invention differ
fromthe cited44AMINOMETHOLPOEERIDING BENLAMIDEY ASIHI T HANPAGOMNISES of a
functional group on the 4-position of the benzam de nviety which is other

t han a hydr ogen -et—hato—group—15Unexpectedty—the—present—eonpounds of
formula (1) have inproved netabolic stability properties conpared with the

conpounds di ?ﬁéﬂ@ﬁatinoemmoﬁml%wxmvar@ma&ndwmﬁmﬂm mﬂﬁgr ns conpounds

of fornul
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-Rl - R2- | ‘ 1 - 0- CH2- CH2-
(a- 2) '.Sc'}a @b&%‘f&%% g]‘c’s%‘?‘ é42-%°—fzsa@3§%?‘9‘-di(a 2ocHz CH2- CH2- O
(a-5), -O CH2- CH2- CH2- CH2- (a- - O CH2- CH2- CH2-CH2- O (a-7),

- O CH2- CH2- d@@#é?@@sctoaewoycvdm»dw@%ar perbsiREycunuEReEhyl)- 2

10 piperidine derivatives having SHT4-antagonistic properties.

The compounds of the present invention differ from the cited art-known compounds
structurally, by the presence of a functional group on the 4-position of the benzamide
moiety which is other than a hydrogen or halo group.

15
Unexpectedly, the present compounds of formula (I) have improved metabolic stability
properties compared with the compounds disclosed in WO-00/37461.
The present invention concerns compounds of formula (1)
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a stereochemically isomeric form thereof, an N-oxide form thereof, or a
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pharmaceutically acceptable acid or base addition salt thereof,
25  wherein
-R1-R2- is a bivalent radical of formula

-0-CHy-0O- (a-1),
-0-CH-CHy- (a-2),
-0-CH;-CH;-0- (a-3),
30 -0-CH3-CH,-CHj3- (a-4),
-0-CH,-CH3-CH3-O- (a-5),
-0-CH;-CH,-CH)-CHj3- (a-6),

-0-CHy-CHj3-CH,-CH3-0O- (a-7),
-O-CH2-(_3H2-CH2—CH2-CH2— (a-8),



wherein in said bivalent radicals optionally one or two hydrogen atons on
the same or a different carbon atom may be replaced by C 1. 6al kyl or
hydroxy, R3 is hydrogen, halo, O4alkyl; R4 is C-6alkyl; Cl. 6alkyl

substitute ] no, or C -okyloxy; C-6alkyl oxy; ano: am no or nono
or di (CL. 6&%##03@620; R5 is hydrogen or C 1-6al kyl, arf’&% QO04BPE83 o i cal i s
situated at the 3- or 4-position of the piperidine noiety; L is hydrogen,

or Lis aradical of formula -Ak-R6 (8-1), 10 -Ak-X-R7 (b-2),
-Alk-Y-C(=0)-R9 (b-3), or -Ak-Z-C(=O-NR IR12 (b-4), wherein each Alk is

Cl-12al k d |
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NRS; said Rsteisngdﬂagdf ﬁgemlgmkga 1- 6al kyl ; R9 S hydr ogen Cl - 6al kyl ,

C3-6¢cycl oal k Y. | di.rect bo N wher ei n RO is
hydr ogen or gl gg_?/ Rﬁ?ﬁ(yp[ %l%g)é‘g?sl"“él&d%%ghcamcbm% %@’H%’f”n RIO is
hydrogen br C lcyaadlenlino @ondRo br difd: -RikyDeanuio; i ndependent I y are hydrogen,

Cl- 6al kyl , 56&,-»%11%@4&%0, ¢RylRind!thUTRS rtfidal $ORAEEE i 3.5 Ul sfRbh bpgen at om
bearing R | orma pyrrolidinyl, piperidinyl, piperazinyl or

4- nor phol i nyl rf @’H?Bgagﬁéleﬁ'g optional ly substituted with Cl. 6al kyl ; aryl
represents ubsuisdiyiropéndr [piserydicabof foheuly| substituted with 1, 2 or 3
substituents 25 each_jpdapendently sel e(gt d from hal o, hydroxy, Cl-6alkyl,
Cl- 6al kyl oxy, CL. 6al k car onyI , hitro, i fluoronet hyl, am no,

am nocar nyl , and rTK fonyl and I-@tz),l s furanyl; furanyl substituted
with Cl-6al kyI or hal oAlk.ng({:@j:lRﬂrof urar(}s13) dret rahydrof uranyl substi tut ed

A0k S SO S TR e L el
t et r ahydr opy whengin cactbdikiis G eplkanediy!lGndeal kyI
2, 3-di hydr o- f60xqy, Ji mﬂﬁéﬁl wam L3l Q:lzg,a Ruledk lﬂlg@%ﬂjllﬁ Apbstituted
with one or o, SbetTEHEnE S0 NG R N T
X is 0, S, SO; or NR#,; said R3 being hydrogen or Cy.galkyl;
RY is hydrogen, Cj.galkyl, C3.gcycloalkyl, hydroxy or aryl;
Y isadirect bond, or NR1? wherein R1? is hydrogen or Cy.galkyl;
Z isadirect bond, O, S, or NR!0 wherein R1? is hydrogen or Cj_galkyl;
20  R!! and R1? each independently are hydrogen, Cy.galkyl, Cs.¢cycloalkyl, or R1! and
R!2 combined with the nitrogen atom bearing R11 and R12 may form a
pyrrolidinyl, piperidinyl, piperazinyl or 4-morpholinyl ring both being optionally
substituted with Cy.salkyl;
aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3 substituents
25 each independently selected from halo, hydroxy, Cy.galkyl, Ci-galkyloxy,
C1-salkylcarbonyl, nitro, trifluoromethyl, amino, aminocarbonyl, and
aminosuifonyl; and
Het is furanyl; furanyl substituted with C,_galkyl or halo;
tetrahydrofuranyl; tetrahydrofuranyl substituted with Cy_galkyl;
30 dioxolanyl; dioxolanyl substituted with Cy_galkyl;
dioxanyl; dioxanyl substituted with C;_galkyl;
tetrahydropyranyl; tetrahydropyranyl substituted with Cy.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
35 C-galkyl;
pyrrolidinyl; pyrrolidinyl substituted with one or two substituents each
independently selected from halo, hydroxy, or C;_galkyl;



pyrrolidinyl; pyrrolidinyl substituted with one or two substituents each

| ndependently selected from hal o, hydroxy, or Cl-6al kyl; WO 20051000838
PCT/ EP2004/ 006285 -3 pyridinyl; pyridinyl substituted with one or two
substituents each independently selected fromhalo, hydroxy, or C .alkyl;
pyrim di nyWO Raps/DAvBHI nyl substituted with one or two suBSTEPHO#HDES285ach

i ndependent |y sel ected fromhalo, hydroxy, or O _6alkyl; 5 pyridazinyl;
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bi val ent cyclmehanedish { 2egthapsdidal drpsaraedivhd; ‘Eh'i“%“cﬁﬁiﬁ llfﬁaB"é't@F‘i“Mbr the cis- or
trans- conf i gur&héxanediyl Theptagdiyk; n Sosgemsdivln ¢, 9dotidtediyh 010sdecaidiyhve an E or

Z- st er eocgeni st %}dgéanar}g? z ﬁ-%&)éc&cg%ﬁid 10 GaERSh RIngA M dYeds: s@,”%iﬂaﬁe&i)(()lr s of

t he conpdunds’of
defines bivalent straight or branched chain hydrocarbon radicals containing from 1 to 4

carbon atoms such as, for example, methanediyl, 1,2-ethanediyl, 1,3-propanediyl, and
i,4-butanediyl.

25  The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isorf;e:ric 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
diastercomers and enantiomers of the basic molecular structure. More in particular,

30  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.
35

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 () are able to form. The pharmaceutically



obviously intended to be enbraced within the scope of this invention. 35 The
phar maceutical ly acceptabl e acid and base addition salts as nentioned

her ei nabove are nmeant to conprise the therapeutically active non-toxic acid
and base addition salt forns which the conmpounds of fornula g 3 are able to
form The BHAPHEL®EH i cal 1y WO 2005/ 000838 PCTI EP2004/ 086FEE2003/80638% e pt abl e
acid addition salts can conveniently be obtained by treating the base form
with such appropriate acid. Appropriatedacids conprise, for exanple,
inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobronic
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The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates
are for example hydrates, alcoholates and the like.

25  Some of the compounds of formula (I) may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above formula are intended to'be included
within the scope of the present invention. For instance, when an aromatic héterocyclic
ring is substituted with hydroxy the keto-form may be the mainly populated tautomer.

30 The N-oxide forms of the compounds of formula {I), 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.

35 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) -R1-R2- is a radical of formula (a-5); and/or



envi saged wherein the piperidine-nitrogen is Noxidized. 35 A group of
I nt eresti ng conpounds consi sts of those conpounds of formula (1) wherein
one or nore of the following restrictions apply : a) -RI-R2- is a radical of

formul a (a3l ; r b) -RI-R2- is a radical of formnu 503 ) /[or WO
2005100083@%@??@%%04/ 006285 -5- ¢) R3 is hydrogen ork’ﬁgﬁg’;‘@’?\“ or d) R4
Is nmethyl, methoxy, nmethoxynethyl, cyano, cyanonethyl am no, am no or

Cl- 6at kyl ami no; and/or e) R5 is hydrogend- or nethyl, and the -OR5 radical is
situated at the 3- or 4-position of 5 the piperidine ring; and/or f) R5 is

hydrogen, and;)tgegs hidiogeh dfhdl@/anlier Si t uated at the 3-position of the

pi peri di ne rti n‘% an%ﬁr gﬂ}o R5 is h dt]li_logen, and the -OR5 radical is situated
at the 4- posi®itris getylme f%r"i‘%}?q’fé"‘c Y ingyang, pianometyianing, RMING s radi cal is
situated at theC3alkymiincoandsér t he piperidine ring and is in the trans
position in rglgi t e - L ] f _the pi i di ne
noi ety; and/‘ rﬁ%*ﬂﬂﬁ‘geé% P&@%%g?ﬁi_gﬁgir%ﬁﬁéﬁg% E‘%%}tgﬂ%?poéts“i |Sglr?8§ t he

pi peri di né ri nghewpigeridineiring; ad/atr ans  position in relation to the methyl ene
on the 4-posifighis Bfdrédes, datifie LORNRJIEN iSdittaRa dt thd 3-pokiBombEhé piperidine
configuration of sald piperidine noiety is (3S, 4S); and/or |) Lis hydrogen;
k) Lis a radi &Y Yornula (b-1), (b-2), (b-3), or (b-4); or 1) Lis a
radi cal of fagnBf is bydeogdn, ewkthei-GRArddidabis Situpeddiat thedh-pdsitioard thegipesidingdr ogen,
hydr oxy, cyano,n£3; cl oal kyl , C -6al kyl sul fonyl am no; aryl representing
phenyl 20 substlfutg hal o or hydr.gx or Het representin

t et r ahydri®f uridils -ORi @leﬁm?légﬂ“,atedm % éTR&ﬁW’}/ of the piperifingsing and it&‘ég? ®3s  or
pyridinyl; or lpokisiominreldiieato tidméehyledeconahed-pbditionsof thelpipdridiveatoiply, and X
represents 0 a Y is C3-6cycloal kyl, Cl-6alkyl, CI-6alkyl substituted
wi th hydroxy, or aryl representing henyl substituted wth am nosul fonyl;
or 25 L is ai)ahe cQR radical)is gitnated iahthAB’rPOﬁiﬁquf. the\piperidieg ging andriglinghe Episesent s
S o e Mb Gt T nhmmgsm s
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j) L is hydrogen;
k) L is a radical of formula (b-1), (b-2), (b-3), or (b-4); or
1) Lis aradical of formula (b-1) wherein Alk is C|_salkanediyl, and RS is hydrogen,
hydroxy, cyano, Ci.gcycloalkyl, Cy.galkylsulfonylamino, aryl representing phenyl
20 substituted with halo or hydroxy; or Het representing tetrahydrofuranyl, dioxolanyl,
dioxolanyl substituted with Cy_4alkyl, or pyridinyl; or
L is a radical (b-2) wherein Alk is C;_jalkanediyl, and X represents O and R is
Cs.geycloalkyl, Cy.galkyl, Cy.¢alkyl substituted with hydroxy, or aryl representing
pheny! substituted with aminosulfonyl; or
25 L is a radical (b-2) wherein Alk is C ;alkanediyl, and X represents NR3 wherein R8
is hydrogen and R7 is C;_galkyl, or Het representing pyrimidiny! or pyrazinyl
substituted with Cy.galkyl; or
L is a radical (b-2) wherein Alk is C,_4alkanediyl, and X represents SO, and R7 is
C).galkyl; or
30 L is a radical (b-3) wherein Alk is C;_4alkanediyl, and Y is a direct bond and R? is
C,_galkyl or hydroxy; or
L is a radical of formula (b-4) wherein Alk is C;_4alkanediyl, and Z is a direct bond,
and R1! and R12 represent both hydrogen, or R}l and R12 combined with the
nitrogen atom bearing R1! and R12 form pyrrolidinyl or piperazinyl substituted with
35 C,-galkyl; or
L is a radical of formula (b-4) wherein Alk is Cy_salkanediyl, and Z is O, and R1!
and R12 combined with the nitrogen atom bearing R!! and R!2 form pyrrolidinyl.



Cl-6al kyl; or 30 L is a radical (b-3) wherein Alk is Cl-gal kanediyl, and Y
Is a direct bond and RO is Cl-6al kyl or hydroxy; or L is a radical of
formula (b-4) wherein ALk is O _4al kanediyl, and Z is a direct bond, and Rl

| and R12 r L both hydrogen, or R 1 and R12 conbined with the
ni t r ogen a{v@%oﬁsioi% fg R11 and R12 formpyrrolidinyl or Hi g‘é"ﬁ%‘f"ﬂ%s

substituted with 35 Cl-6alkyl; or L is a radical of fornula (b-4) wherein
Al k is Cl4al kanediyl, rand Z is 0, and R6-1 and R12 conbined with the
nitrogen atombearing R | and R12 form pyrrolidinyl. WO 2005/ 000838

PCT/ EP2004/ 006285 -6 Qther interesting conpounds are those conpounds of

forrmla(l) la - O CH2- CH2- O
(a-3), o%% S“&E%" 'ﬁ“ aé?fml‘“‘%h%hﬁkg’qg&g‘rl‘m’laqhé{'h%w%14al kyl: R4 is
C1- 6al kyI CiRIGEF%WbEYGB%&fP@l%ﬁl@ﬁ OFfBIA cyano, or Cl-6al kyl oxy; CL.6al kyl oxy:

cyano; am no or nono-®CHYidHzle6al kyl ) am ng,,3)R5 I's hydrogen or d -6al kyl, and

the -OR5 radical is he 3- or position of 10 the plperldlne
noi ety; Lgl S hydroge?’ij Eggtcﬁgl‘gﬁ%bradl cal 8‘f5)forrml a Ak-R6 (b-1),

- Al k- X- R7 (bRQ)),shydrAgm halG(GQuik® (b-3), or 15 -Alk-Z-C(=0-NR11R12 (b-4),
wherein each | cyano;

C3- 6¢cycl oal ky d" 8&%{(&@%} %ﬁ%hwrﬁd @ﬁ}%ﬁﬁ? o?C?EﬂEﬁ&S“Cl.QMQ%SWal kyl ;

Cl. 6al kyl subst‘i’%aﬂ?:é’t‘}“W?ffF‘?Wd’F lﬁﬁwﬁoal kyl; aryl or Het; Xis Q S,
SO2 or NR8; BRAi i hpfroben o*rgllhgynlylog&i’theroﬁ r]adﬁﬂhkslhmted 20hED- drSI-ﬁEsitﬁ)aldfyl or
hydr oxy; a( S athg'PﬁP%ﬁ .Zis a direct bond or 0; Rl11l and R12 each
|ndependentl are ro en or Cl-6alkyl, or RI1 and R12 conbined with the
ni trogen ato bédwﬂfﬁgefRPi‘IllSa’ﬁ&le@i?ffW lBorm a pyrrolidinyl, or piperazinyl

25 substituted with Clafiapkyl ; (b-1),
-Alk-X-R7 (b-2),

-Alk-Y-C(=0)-R? (b-3), or
15 -Alk-Z-C(=0)-NRI!IRI1Z  (b-4),

wherein each Alk is Cy.jalkanediyl; and
RS is hydrogen; hydroxy; cyano; C3_gcycloalkyl; C).galkylsulfonylamino; aryl or Het;
R7 is Cy.galkyl; Cp.galkyl substituted with hydroxy; C3.gcycloalkyl; aryl or Het;
X is 0,8, S0; or NR3; said R8 being hydrogen or Cj.galkyl;
20 R? is Cy.galkyl or hydroxy;
Y is adirect bond;
Z is adirect bond or O;
R and R12 each independently are hydrogen, or Cj_galkyl, or R!! and R12 combined
with the nitrogen atom bearing R!1 and R12 may form a pymrolidinyl, or piperazinyl
25 substituted with Cj.galkyl;
aryl represents unsubstituted phenyl or phenyl substituted with I, 2 or 3 substituents
each independently selected from halo, hydroxy, C.¢alkyl, Ci-galkyloxy, and
aminosulfonyl; and
Het is tetrahydrofuranyl; tetrahydrofuranyl substituted with C;_galkyl;
30 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;
35 pyridazinyl; pyridazinyl substituted with one or two substituents each
independently selected from hydroxy, Cy_galkyloxy, Cy_galkyl or halo;



aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3
substituents each independently selected from hal o, hydroxy, Cl-6alkyl,

Cl - 6al kyl oxy, and am nosul fonyl; and Het is tetrahydrofuranyl;

t et rahydr of uggRMsnsighst i tuted with Cl-6al kyl; 30 d'0X0|§QﬁhmuﬂhB&9&@”yl
substituted with Cl-6al kyl; pyridinyl; pyrldlnyl substituted wth one or two
substituents each i ndependently selected from halo, hydroxy, Cl.6alkyl;
pyrimdinyl; pyrimdinyl substituted wit r7one or two substituents each

i ndependently sel ected from hal o, hydroxy, or Cl-6al kyl; 35 pyridazinyl;

pylri dazidn]yl sulﬁsg | tpytath wpwazmﬂ%umatﬂwmwmv&&tdré ERS KuBstRaRRl eatmdgygggggts Iy
sel ecte rom nyar ax

PCT/ EP2004/ 006285 # 'ﬁﬁﬁ@‘{ Sf?tf’?é eﬁﬁé %‘W EWF%&WW ﬂ'zl???% ore two
substituents each independently selected from hydroxy, C 1 .6al kyl oxy,
Cl4dal kyl or haPaﬁch?anmbouddamedhnspomnmthérm’fbm&aeamhqndudﬁsORﬁ rddicabiul a (1)

wherei n thes - gk g; fefescnfin ﬁ&&&%?h%thoﬁ?ﬂ@ﬁﬁ%&%@% fitdh Gimdret hoxy, s

situated at t ion Q pi peridine no VI ng trans
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to the nethyl SﬂﬁltﬁyﬂmfhﬂhtEhMEﬂieﬂ@leﬁEb@ﬂMpoﬂﬁeﬁﬁ[d{y cul ar conpounds are

t hose conpounds of formula (1) wherein the bivalent 10 radical -RI-R2- is a

radi cal of for a-b cal pr.esen oxy and
s tuated o VPPt PTG A e op Pt AL i PSR 5 SRS £ ans)
confi gur ation mﬂlcelhRéfRQF sapadicd of forratls (-3t @ (§-9), Bie -OBY raival regresents on of sai d

e i SIS S O B

is methyl; and® g‘i"ét‘?fy‘d't“ grrespand toabealte (By 48 bias SE‘HH%O“eﬁféa'fllP&eé‘g‘ﬁFef erred

conmpounds whermbietyl. i s a radical of fornmula (b-2) wherein Xis 0, Ak is
Cl. 4al kanediyl and R7 is Cl 6al kyI preferably 20 nmethyl. Mst preferred

compounds & g 99?%5 ig ek Ehpoluf et S22 6 Ebca (165).
8333, (2?29) ﬁf(fgms)l ydrogers ‘r@@bﬁ%ﬁgb&@mﬁl a (j can b£>225)
prepared by reacting an |nterrred| ate of formula (Il) with an carboxylic

aci d derivati vgioRfpréfefrédédtnpolhds)artose préfedilolnpodnds SeielnE is a radical of
formula (b-2) wherein X is O, Alk is C_jalkanediyl and R7 is C,_galkyl, preferably
20  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).
25

The compounds of formula (1) can be prepared by reacting an intermediate of formula

(II) with an carboxylic acid derivative of formula (III) or, optionally a reactive

functional derivative thereof, such as, e.g. carbony] imidazole derivatives, acyl halides

or mixed anhydrides. Said amide-bond formation may be performed by stirring the
30  reactants in an approf.triate solvent, optionally in the presence of a base, such as

triethylamine.
TRS R*
4
L-—-\_—>—CH —NH, + HO—*L‘Q‘FB—P D
R R



functional derivative thereof, such as, e.g. carbonyl imdazole derivatives,
acyl halides or m xed anhydrides. Said am de-bond formati on nay be
performed by stirring the 30 reactants in an appropriate solvent, optionally
in the presence of a base, such as triethylamne. RS 11 - R4 L- CH2 NH2 +
HO R3 - (I1WO29%83% 1) (111) ~~ WD 2005/ 000838 PCT/ EPBEBEROES2S - 8
Compounds of ‘fornmula (I-b), defined as conpounds of fornula (I) wherein L is
ot her than hydrogen, can generally be pgepared by N-al kylating an
intermediate of formula (1-a) with an internediate of formula (1V), wherein
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15 aw) (-a)
Altematively, compounds of formula (I-b) can also be prepared by reductively
N-alkylating a compound of formula (I-a) with an intermediate of formula L'=0 (V),
wherein L'=0 represents a derivative of formula L—H wherein two geminal hydrogen
20  atoms are replaced by oxygen, following art-known reductive N-alkylation procedures.

R® R?
/~ T T .
L=0 + H— CHZ-EQ— R® — (I-b)
H 1 2
V) CNA

Said reductive N-alkylation can be performed in a reaction-inert solvent such as, for

25  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

30  agent, it may be advantageous to add a dehydrating agent to the reaction mixture such
as, for example, aluminium rert-butoxide. In order to prevent the undesired further



25 exanpl e, dichl oronet hane, ethanol, toluene or a mxture thereof, and in
the presence of a reducing agent such as, for exanple, a borohydride, e.qg.
sodi um bor ohydri de, sodi um cyanoborohydride or triacetoxy borohydride. It
may al so beygamsppisent to use hydrogen as a reduci ng aggiippabhafofdshs Nation
with a suitable catal yst such as, for exanple, palladiumon-charcoal or

pl ati num on-charcoal. In case hydrogen is used as reducing 30 agent, it may
be advant ageous to add a dehydrating agett to the reaction nixture such as,
for exanple, alumniumtert-butoxide. In order to prevent the undesired
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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 (IT) with an carboxylic acid derivative of formula (IlI-a). Said N-alkylation

20 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.

ka NO,
/S %
I—N CHf""NHz + HO— - -
R' R
(I ()

R NH,
/‘T ?
L—O—cnz—v—g—-Q (I-c)
H
R! R?
N

25



(rry (rrr-a) ~ QRSB NH2 O L- CH2 N 0 (I-OQ HR R2 25 W 2005/000838
PCT/ EP2004/ 006285 -10 Conpounds of fornula (1-d), defined as conpounds of
formula (1) wherein R4 is nmethylam no, can generally be prepared

N-al kyl at i g@))ﬁﬁfrnedlate of fornmula (1) wth an carboxgllc aci d
derivative 0f 28I (I'11-b), wherein the PGgroup is QCTG?(PQ@FPﬁg gr oup
that can be renpved under acidic conditions such as e.g. tert-butyloxy 5
carbonyl. Said N-al kylation reaction mayle perforned by stirring the
reactants in an appropriate solvent, optionally in the presence of a base,
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formula (VI) can be prepared according to the general nethodol ogy
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, B—N CH;~NH, + HO~ R > -
R' R?
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.
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R
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The compounds of formula (I) may further be prepared by converting compounds of
formula (T) into each other according to art-known group transformation reactions.

15  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 (1Y) can
be prepared according to the methodologies described in W0-99/02156 or

WO0-00/37461.
20

Intermediates of formula (VI) can be prepared according to the general methodology
described in W0-99/02156 or WO-00/37461 for the therein described intermediates of

formula (VIII).

25  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



described in WD 99/02156 or WO 00/37461 for the therein described

I ntermedi ates of formula (VII1). 25 The conpounds of fornula (1) as
prepared in the herei nabove described processes may be synthesized in the
form of racgygeshovdssr €s of enantiomers which can be sepgFpiSdoydofRE One
anot her follow ng art-known resol ution procedures. The racem c conpounds of
formula (1) may be converted into the correspondl ng di astereoneric salt
forms by reaction with a suitable chirdl lluacid. Said diastereomeric salt
forms are subsequently WO 2005/000838 PCT/ EP2004/ 006285 -11 separated, for
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enpl oy enanti Onerl 2R nat e ounds of
formula (1), pﬁerepar@mnd mmhods m;ll y%mt#wesly e@ploy gnantiompricelly pusgci d  or
base additi ongsgaingmatdddlsst er eoi someric forms thereof possess

S5HT4- ant aggni stic™ properties as descri bed in Exanple C. 1. 15 Furthernore

t he conmpounds_of fornula haye .S oved nmet abolic stabilit over
the structural ?C?W%Of&‘b‘%?ﬁ% 1}? §712F6‘?E‘ acgrtically pregpiptle gignpl e

C. 2. These advbasém@ﬁlnmsaﬁﬂaiﬂcskarmmmhc fortny thereop possese SHTpanthgonistica r educed
ri sk of drug g@%* evel of cytochrome P450 enzynes such
as e.g. CYPI Agfolﬁ%yﬁg%ﬁg %@g& and CYP2ClI 9 and therefore the
present conpounds have an 20 |rrproved drug safety profile. Furthernore these

advant agebls Futthasapiedhasqomponndsypf fasmyladPivaeashewsy improyed mefpbadicstabdityai | y
adm ni strati oavafthetJﬁacmnpwﬁd@c@ipohﬂdsrﬂﬂwo(omm mtdeﬁﬁlibai mtm:ﬂpmb

adm nistratio Qf theea((;tlvq‘FI rﬁ%ﬁtgh o e% re : ced Wﬁ or four
't akes per dayeAMRRIsEou et RN o Rl Bibacea 26k PEGpaR  °f 1e
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gastr oi nt tinal con ns S perpotilit L rri a% syndr one
(rBS),  chst HBRERY erplfee £RhetRr e vapeeqys etabbo g o
pr edom nant I Bﬁpemes may allow for a once daily administration of the compounds of formula ()

instead of the usual administration of the active ingredient on a regimen of between two

or four intakes per day thereby giving more patient compliance.

25 Inviewofthe 5HT4-antagomst1c properties 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

30  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,
35  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.



bowel hypersensitivity, and the reduction of pain associated with

gastroi ntestinal 30 hypersensitivity and/or hyperactivity. It is also

bel i eved that the conpounds of forrmula (1) are useful in the prevention or
prophyl axi s urbed, hanpered or inpaired gastric dation such
as dyspepsygé D@ff’spe:%tlc symptonms are for exanple epi gas?&ffﬁgmog% Pe,

| ack of appetite, 35 feeling of fullness, early satiety, nausea, vomti ng
bl oati ng and gaseous eructation. The codﬂounds of formula (1) may al so be
of use in the treatnment of other 5HT4- related disorders such as boulima
and hyper phagi a. WO 2005/ 000838 PCT/ EP2004/ 006285 -12 In view of the
utility of th ) sent
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di sorders, sucgasmntemsﬁ.ypmﬂna&,e@mrmpp@meny gut notility. In particular,
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urinary frﬁhudwmﬁmmﬂocturla urinary urgency, pelvic hypersensitivity, urge
i ncontinence, urethritis, prostatodynia, cystitis, idiophatic bladder

nyper senst L vi fpetlchd ot IO bASAGSBbulds P kulaR A0 5 BE 8%&%@%1 at ed

with irritabl respec geous to
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hypersensitivity, urinary incontinence or urinary incontinence associated with irritable
bowel syndrome. In this respect, it may be advantegeous to combine the
SHT4-antagonistic compounds of formula (I} with an alpha-adrenoceptor antagonist

25 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-HT,-receptor antagonist of formula (I).

Hence, the present invention provides compounds of formula (I) for use as a medicine,
30  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.
35

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 SHT 4-related CNS
disorders in a human. In particular, the compounds of formula (I) can be used to treat a



Hence, the present invention provides conpounds of formula (lI) for use as a
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obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid

25  solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable 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

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

35  ointment. Acid addition salts of (I) due to their increased water solubility over the
corresponding base form, are obviously more suitable in the preparation of aqueous
compositions.
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preparati @ls fiothegrtal admini stration nmay take the formof, for exanple,
sol utions, syrups or suspensions, or they may be presented as a dry product

for Liquid preparations for oral administration may take the form of, for example,
solutions, syrups or suspensions, or they may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid preparations
25  may be prepared by conventional means, optionally with pharmaceutically acceptable
additives such as suspending ;gents (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).
30

Pharmaceutically acceptable sweeteners comprise preferably at least one intense
sweetener such as saccharin, sodiumn 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

35  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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The compounds of the invention may also be formulated as depot preparations. Such
long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example,
25. the compounds may be formulated with suitable polymeric or hydrophobic materials .
i (for example as an emulsion in an acceptable oil) or ion exchange resins, or as spanngly '
soluble derivatives, for example as a sparingly soluble salt. '

The compounds of the invention may be formulated for parenteral administration by

30  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

35  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 vehicte, e.g. sterile pyrogen-free water before use.
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25 A, Preparation of the intermediates
Example A.1

0,
a) Preparation of _}’5;§ intermediate (1)
Hi OH

A mixture of 5-amino-2,3-dihydroxy benzoic acid (0.62 mol) in sulfuric acid (110 ml)
and methanol (1100 mi) was stirred and refluxed for 24 hours. The reaction mixture
stood overnight at room temperature. Then the mixture was concentrated and the

30  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).




carbonate, and KOH for potassium hydroxide. 25 A Preparation of the
internmedi ates Exanple A1 a) Preparation of internediate (1) H OH A m xture
of 5-am no- 2, 3-di hydroxy benzoic acid (0.62 nol) in sulfuric acid (110 m)
and net hanal ((}1100 m) was stirred and refluxed for 24 hours. The reaction
mxture st¥8A"GPEBM ght at room tenperature. Then the Ry WERAP/(RAASS
concentrated and the 30 residue was partitioned between DCM and water. The
separ at ed aqueous | ayer was washed with-1IDCM and the separated organic

| ayers were collected, dried, filtered and concentrated. The product was
dried , yielding 120 g of interngdi at®:(1). WO 2005/ 000838 PCT/ EP2004/ 006285
-17 b) Preparation of, _ interrred 2) A mxture of internmediate (1) (0.35
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t enper at ur ¥ anfiomRIPE andv@Npyielding 26 gobinggamediate (B(mp. WAL CHr i ed, yi el di ng

14.5 g of internediate (3) (rap. 234C). Exanple A 2 a) Preparation of

internediate (4) A mxture of inter iate (2) (0.089 not) in methanol (500
m ) was hydrogenated at 20 50C 3w pal I adi um on-carbon (10% 3 g) as a
catal yst in theRemestaeefof thigph sol ut intamédiate{3). After uptake of

hydrogen (3 equivalents), the catay was filtered off
A mixture of intermediate (2) (0.063 mol) in NaOH IN (100 ml) was stirred and
refluxed for 4 hours. The reaction mixture was cooled on an ice-bath. A HCl-solution
IN (100 ml) was added to the formed precipitate. This reaction mixture was allowed to
15  warm to room temperature and the formed precipitate was filtered and dried, yielding
14.5 g of intermediate (3) (mp. 234°C).

Example A.2

a) Preparation of intermediate (4)

A mixture of intermediate (2) (0.08% mol) in methanol (500 ml) was hydrogenated at

20  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—CE;
b) Preparation of intermediate (5)

To a mixture of intermediate (4) (0.1 mol) in trichloromethane (130 ml), trifluoroacetic
25  acid anhydride (0.11 mol) was added. The reaction mixture was stirred for 1 hour and
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&vaporafed, )(néldmaﬂgﬂﬁlﬁt)em&tee(d}ied dropwi se at 50C under nitrogen
action mxture was stirred at 50C overnight, then the m xture
o0 cool to roomtenper at gre and was poured out in water (680
tracted with tol uene. 9eCh separated organic | ayer was dried,
cdhremnitioatefd, i -@ 10. 8 g ddternmiediater(6edi ate (6). 15 O

eparation of inted ate (7) A mxture of internediate (6)
by ‘éémtewﬁ(a?%a&é!)iﬁ%’ﬁ*ﬁw o sl godmﬁ i S8t hds? T

in NaCH IN (0.07 noR) fand water (60 ml) was stirred and
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20

25

f(ﬂk@Z(n}%f ﬁ&ﬁd Lo q{lél)‘l(,t erdgrdm ogen tsli'eaa'g:tlori m}” geding 10.0
was stirred at 50°C overmght then the mlxture was allowed to cool to room
temperature and was poured out in water (680 ml), then extracted with toluene. The

separated organic layer was dried, filtered and concentrated, yielding 10.8 g of
intermediate (6).

C-OC(CHy)
d) Preparation of intermediate (7)

A mixture of intermediate (6) {0.0338 mol) in NaOH 1N (0.07 mol) and water (60 ml)
was stirred and refluxed for 1 hour. The reaction mixture was allowed to cool to room
temperature, then tert-butyl dicarbonate (0.041 mol) was added and the reaction
mixture was stirred overnight at room temperature. Then HC1 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 ._j Q “ intermediate (8)
LS

Methy! 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 G°C. Nitric acid
(fuming, 0.44 mol) in sulfuric acid (200 ml) was added dropwise in 2 hours. The



\--P a) Preparation of 0 internediate (8) Methyl

8-cl oro-2, 3-di hydro-1, 4- benzodi oxi n-5-carboxylic acid ester (0.44 not) was
25 dissolved in sulfuric acid (850 m ). This solution was cooled to bel ow
O0C. Nitric aabsbhosdossyi ng, 0.44 not) in sulfuric acid (208c¢b200@80sasided
dropwi se in 2 hours. The WD 2005/ 000838 PCT/ EP2004/ 006285 -19 reaction

m xture was stirred for 45 mnutes at -10C, then poured out into ice-water.
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and NaOH (2N, gR0n Midtureowasatirréd fof 4 Rlinates LOAPE ARGEFoatddI ot fn® icB-wassr s. THE
(700 M) was ;]?)g]tf)vted \%h gg{iﬁ‘era(}.i pﬁr:}ggcé 3RC. The aqueous | ayer was extracted
with ethyl ac aghgn) 9 O‘f‘? m aé?) at ed aqueous | ayer was cool ed on
an ice bath and acidified with conce &rat ed HCl. The precipitate was
filtered off, washed with water gand@ried, yielding 52 g of internediate

9). 10 Exanpl el o R g 529 of inter :
i(n%ermadi a?gp(‘ﬁ)ﬁ?pé‘."%%gﬂgf?r ?rrll-r = @ '”En‘%ér%%%r(%g( ) A nmixture o

250 m ) “was enated at 50C with
pl ati num on-carbon 5% (3 g) as a catalyst in the presence of thiophene

sol ution (2 nA mitddet intriliiareqs) (020 na@an THF @000 MBlaR@NaDH (RRe1008a4l) i on

m xture was filtered,over 15 c Il%eS nd ti fzﬁéﬂte was e%(sgorated,

yi el di ng irsi'ter (ff‘gf%at(riw.te"@emsﬁ:,m &‘f“rﬁ'r Egr( V6P FOVEALEr nedi ate (11)
0 A sol ution cfvaporatemmaeds’al elhe aQueo(OlaBs Svasohtiacted withl ethybaastate 220050mhl). was
added dr opui ser iy ErAblaqublRTekb i Bleddn ek LA Hg FARME LR cobelened® ) "
was stirred fglflbg ﬁﬁ@?@‘@?ter‘%ﬁﬁﬁéﬁ P@%Pﬁ{]WF%WhWh@ds‘%iegéﬁﬁldiR&ég§\Pg1porat ed,
tol uene (150 nihfermedataed and the m xture was concentrate until

approxi matigly 100 m, then DI PE (300 nml) was added. The resulting

precipitate \Mﬁ %l Iletgr4ed of f, washed with DI PE and dried, yielding 28.8 g of

i nternedi ate ( )

2

a} Preparation of - “ intermediate (10)

A mixture of intermediate (8) (0.095 mol) in THF (250 ml) was hydrogenated at 50°C

with platinum-on-carbon 5% (3 g) as a catalyst in the presence of thiophene solution

7 ml). After uptake of hydrogen (3 equivalents), the reaction mixture was filtered over
15  celite and the filtrate was evaporated, yielding intermediate (10).

HN—C—CF,

b) Preparation of 3_8,0 intermediate (11)
—0

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

20  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).

c) Preparation of " “ intermediate (12)



Far- c) Preparation of a internediate (12) WO 2005/ 000838 PCT/ EP2004/ 006285
-20 NaH (0.09 nol) was added portionwi se at a tenperature below 25C to a
solution of internmediate (11) (0.084 nol) in N, N-dinethylformam de (150 m)
and the reag ture was stirred for 90 m nutes at ature.
| odonet hane ?&9%30&‘3% was added dropw se and the mxtuFgﬂz\l%k/a&sog@&E S ed at
roomtenperature for 20 mnutes. The 5 reaction m xture was poured out into
HCL (400 m, 5 % aqueous sol ution, coldjy20and the m xture was extracted wth
DCM (2 tinmes 350 m ). The organic |ayer was separated, washed with vvat er,

dried and thelggjgkolﬁéﬁqzlﬂé ﬁﬁé@g&rﬁbmse Ja%em&ﬂt&e%elms% RPPLoNGfbn'dl  Na

(200 m , reaction mxture was stirre

refl uxed for iotrmgdiate G (QN8Famellind¥Vdissthyliosmanyide b9 midang the 'iﬁﬁ@w&‘queous
ﬁlc::(al IT Re 10 censeewasitkredds: 90aninees ﬂlﬁodnﬁﬁn@gldh@&llddkfmdﬂd\n&\f(ﬁ ?Qﬁgnwt rat ed
e pre aLe was ried

I nternedi ate E(d% JTOpXYIS deti“A q%‘?“’é?“ﬁ"gﬁg? gﬁtBered% r{d #H 511%13) A

m xture ofs nepaxyﬂonmlamemmsm&edpwm(blcl 1408- lﬁeﬁi’mnugousmolsnmalcdd)(gdd tbe aci d

Sol furi ¢ act 4oy RS wd O RSO T8 b OB PR ©,

m xt ure of NaNygs %?‘ga“’ﬁﬁ wafes JPEXM%W?W%‘@”&V?P%%‘} 3{3?1@&' dye Watd F"ﬁﬁ % oom

t enper at ur e. N&@H200tmi; 2Ny@sl FHE (15@ thl)aind tHeqedrtibremipira tvas anrirddranao m nutes to
ive m xture r (489

gol ution Or]a ﬂﬁ%d lﬁh%ﬁ Phe Q?g%' en%VESt%é%v%}%c? aﬂfl ﬂ?e%g@éngg%?i?a] Iﬁgr a§ ure/()

M xture 11 scoaenpéatedfaéﬁwlgfboralpemﬁﬂ meetrat%HChﬂkpmeélmtg wast i rred

at room t enpefigdréd &IF 4rdrdri2Q, ﬁélﬂiHQQS'I@@dntEﬂMbﬂlaﬁﬂ(llﬂl)t ed with water (300 m). The
preci;pitate was filtered of f, washed with water and diluted with

CH2Cl 2/ CH3OH/ H20 | ( 0 m /100 m/300 m ). The sol ution was filtered over
dicalite. Th | ayer was. separated, dried, filtered and the sol vent
was evaporated. The residue was pded in 25 DI PE/ petrol eunbenzin. The

i pitat ff d, t hyl
grg(r”olrorlo g g ?ﬁ’réd‘;a}atu?ﬁ Sl?qlbgnzodi 0X e-ca)rlll:)g!(n at eg%l njtgerrredlrrgt ey13) b)
Preparation 01& mlxt}me(of SIaH{lrﬁf fz?{;.g&r%- (41@1120(113)(111 'g‘aiyo“gg%lfést& ntermedi ate

(13) (0. 12 no| | ¢ acl was coo sol ution of
nitric acid ((@ @lhﬁ“)atqﬁl@mﬁ@w ingd ptyopny jemperafurg iulfyrieiad 08w se. The

(11 ml) was added dropwise at room temperature. A mixture of NaNO; (0.1 mol) in
water {100 ml) was added dropwise at room temperature, The mixture was stirred at

room temperature for 30 minutes to give mixture 1. A mixture of Cu(I)Br (0.15 mol) in
an aqueous HBr (48%) solution (100 ml) and water (300 ml) was stirred at room

20  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,/CH3;OH/H,0
(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

25  DIPE/petroleumbenzin. The precipitate was filtered off and dried, yielding 23.2g of
methy! 8-bromo-2,3-dihydro-1,4-benzodioxin-5-carboxylate (intermediate 13).

0y
b} Preparation of _j Q o intermediate {14)

Lr
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
30  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.



30 m xture was stirred at -10C for 10 m nutes and poured out into ice water.
The precipitate was filtered, washed with water and taken up in DCM Water
was added. WD 20051000838 PCTI EP2004l 006285 -21 The m xture was extracted
w th DCM  Tywe 9ésdamkss | ayer was washed with water, dri eobCT,ﬁpzbg4%@§5and t he
sol vent was evaporated, yielding 36 g of inter rredl ate (14).

Preparation of riO internediate (15 A \r&iture of i nternedi ate (14) (0. 055
nol) in NaCH (300 m) and THE (300 m) " 5 stirred at roomtenperature
overni ght. NaCH was evaporated. Ethyl acetate was added. The m xture was
extracted wit h‘hetdimhreaafaebma&teﬂhm ICMt Thiccorgdiic laysr ciak washediviith witdr, dridie

e, vi ol obRged mGEE sttt ﬁé%éﬁé’gi%@ﬁéj?@ﬁﬁf@%ﬁn’%ﬂf@% "2 "Prepar it on

of internediate (16) N m xt ure of 2, 3-di hydr oxy- 5- net hyl benzoat e

(0.27 mol) and K2CO3 ( 0 6 nol )q | f’z di br onpet hane (0.4 nmol) and acetone
(1000 m) was, reflu r 24 h d action m xture was
cool ed, fil tef dﬂcé\ the sol veft evaporgihrg e T#ﬁ(ells esi due was taken up
in DCM washed with water and an eous 2N NaOH i solution. The organic

| ayer was dri @dmixhiré bﬁh&dné’diﬂe(lh?((ﬂms\ﬁﬁﬂ) mM@PB{‘BBOﬁﬂP&ﬂCtHB’BGO Ghl)"@as 30.5 ¢

f |
O | It 1 ot oot ol SRR IHAT e BTt o B 0,
stirred and r a‘ht mtare faas edigacted (with ethyhacetagea dhe mmtlmmmdnﬁaé “ﬁbdi(?aldﬂzmd THE

was 20 re”DV at@%@%?éd' ﬁ@nﬁﬁé}é‘d Rn%ﬁieﬂlﬁﬁth"\@a'iergﬁl b HihikrReh)Whd Bricgncent r at ed
HCl . The resu sol 1 d.was Iéi glrs of f, washed and drled yielding 26.5 g

of i nternmedi aﬂ”@ %7‘)433@'8 a) Preparation of i nt er medi at e (18)
A solution of NaNOQ2 (0.1314 nol) in H20 (29.3nl) was added dropwi se at 0OC to
a 25 m xter eEgimplaiaes medi ate (4) (0.1195 nol) in HCL 1.5N (190 m ). The

m xture was stirred at 10C for 1§ n‘i?utes and added dropwi se at 5Cto a

m xture of CuCN WO 2005/ 000838 R 0041006285
a) Preparation of intermediate (16)

LS
A mixture of methyl 2,3-dihydroxy-5-methylbenzoate (0.27 mol) and K>CO; ( 0.6 mol)
in 1,2-dibromoethane (0.4 mol) and acetone (1000 ml} was stirred and refluxed for
24 hours. The reaction mixture was cooled, filtered and the solvent was evaporated.
The residue was taken up in DCM, washed with water and an aqueous 2N NaOH
15  solution. The organic layer was dried, filtered and the solvent was evaporated, yielding
30.5 g of intermediate (16).

b) Preparation of HoT 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
20  removed by evaporation. The residue was acidified with concentrated HCl. The

resulting solid was filtered off, washed and dried, yielding 26.5 g of intermediate (17).

Example A.7

N
a) Preparation of ‘ _}‘d intermediate (18)

A

A solution of NaNO; (0.1314 mol) in H,O (29.3ml) was added dropwise at 0°C to a
25  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



-22 (0.1673 not) and KCN (0.2749 not) in H20 (293 m ). The m xture was
stirred at 5 C for 1 hour, then at 60C for | hour and 30 m nutes, then
cooled and filtered. The filtrate was extracted with diethyl ether. The
organic Iaw 0}5\9% §3§par ated, dried, filtered, and the solvent was

evapor at ed " 1P @ Y Ress. The residue was washed with CHEC/BYRM983855 (rj ed,
filtered, and the solvent was evaporated till dryness. The residue purified
by columm chromat ography over silica gep- (eluent: CH2ClI 2/ ethyl acetate

98/ 2). The pure fractions were collected and the solvent was evaporated

till dryness,,Y} | ' hal 8)..N b)) Prepa | on of Ho
i nternedi ate (?16? rﬁ@?%’d]nﬁﬁégg?@fm‘%m{@?%?%?@ ﬁ%‘?‘x . @%51 ta§ ?Jéjnd
| i t hi unhydr oserdlehaunthamal 8iCtor { bowaad I¢vminutes therpoled @ad filtyrediTite fidttate ( 300
m) was stir had efiracidithi ARA B MRe biRhnic Ber Vi séparalddEdM@E !

evapor at ed. The g\'xture wasﬂ%gi.lgified@&mt h,9HCI %ﬂanéj’,tgﬁfgg%ﬁ?&th et hyl
acetate. The R QIsACWesSyeRoraiektilidmmess,Thg resigue was washed with CHy > sol vent
was evapof at ddied,ifilferedy andalssolventeladienapofatet! till drfmdss (The nediva parifici®y. 15 Exanpl e
A. 8 02 Preparati ' ' Aot ' L.ate (22)
(012 oty sOR bt afihg bV 2k o (e, O sl ObE] ThERAEP (200
reaction m xtiacdonspsacolodedangiibe siveptowanevenepiedtill draness, jyielding Hb# 8€f on an

i ce-bat h and jmeftediafeiigy i on IN (200 m ) was added. The mi xture was 20
allowed to warmto roomtenperature and the forned precipitate was filtered,
yielding 26.7 g of internmediate (21« Exanple A.9 NO2 a) Preparation of _

I nternmedi ate (22) A m xture of Q- nFtyo-2, 3-di hydroxybenzoi ¢ acid nethyl ester
(0.3 not), pd)Beeparation &5 car bonpdt 0. 66 noindermddide (l9hr onopr opane (0. 42 not)

and tetra-n-biitylamonium bromde 4.5 g) in 2-propanone (900 m ) and DVA
(600 M) was stirred and refluxed gr 30 hours. The reaction m xture was

stirred fBr tAvmixursof infermediate (B L0440 mal) apd dithipmbydrexide monahydratie sol vent was
evapor at ed am0l.089temsi$ & THIE (388 snlpaidtwatdr §30aMnl) elavstired weioem thGpsRiFel0P0838

PCT/ EP2004/ 008288rs. THF was partly evaporated. The mixture was acidified with HC1 3N and
extracted with ethyl acetate. The organic layer was separated, dried, filtered, and the

solvent was evaporated till dryness, yielding 9.4 g of intermediate (19).
15

Example A.8

03
Preparation of “}—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 IN (206 mi) was added. The mixture was

20  allowed to warm to room temperature and the formed precipitate was filtered, yielding
26.7 g of intermediate (21).

Example A.9
NO,

a) Preparation of - intermediate (22)

A mixture of 5-nitro-2,3-dihydroxybenzoic acid methylester (0.3 mol), potassium

25  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 m!) 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



and DCM The separated organic |layer was dried, filtered and concentrated.
The residue was suspended in DIPE, filtered, dried and purified by colum
chromat ography over silica gel (eluent : CH2Cl 2/ CH3OH 98/2), yielding 33.5
g of inter [ ). 2 b) Preparation of _ internedi m xt ure
of inter rnc:cIngithdgE 20%)%2(0. 11 not) in THE (250 m) was hyd?g?@%é{%@&‘?ﬁ\%ﬁh

pal | adi um on-carbon 10% (3 g) as a catalyst in the presence of a

t hi ophene-solution (1 m). After uptake?ef hydrogen (3 equival ents), the
catalyst was filtered off over dicalite and the filtrate was concentrated,

yi el di ng 24. Ty M TedepRstedbidarie aer wa dREE BAeRH hticdiferftted] THLGREE L ©
(24) {uiternedi ate ég . 8%%11. rmt,l)ﬂfh%s |'fr§pl ed in trichloronmethane (500
m) and the WS SReadege DIRF, filigred,dned apd purpiied YP%‘“‘&“P@%@W&%@ ow 10C.
Tri f 1 uor oacetsikicagel @luentn IGHICLAEH {OH 982)yvic)dingeds . eglctddtethicaiiui ©2).at t he sane
tenperature and then the reaction mxture was stirred for 1 hour at room
tenperature and then concentrated. T residue was crystallized from DI PE
at room tenperature overnight, % jng 5.8 g of 15 internediate (24). d)
Prepar ati on df) Prépatationefli at e (28) H 60% ( nt@m@dinet(33)was added porti onw se
at roomtenperature to a m xture intermediate (24) (0.131 not) in DW
(140 M) under a nitrogen flow. Thé m xture was stirred at roomtenperature
for 1 houls. |&duxeterdimera@didwd22yd0.1 1 wad) indt¥Fd2Hr o)) wias bydragendtied withxt ur e was
stirred at a c f i : : ) 1 enper at ur e,
a JoEREHntaoo 10805 o PHS] AR in th AR ATibhenOIBribF

poured out into | ce water d ) t uene. rgani c | ayer was
Washed vi th viih- Alisr heiake qhipiiape3 anuivaieiss)se iyt was s ot aver

Pet r ol eunet haticalitemmdabtdfictaia vwahs dacertiatd, gieldingl2d. 7reagiitleenediase @8). med i n

petrol eunet her and again decanted. The residue was concentrated, yielding
12.8 g of intermediate (25). 25 WO 20051000838 PCTI EP2004/ 006285 -24 e)
Preparation of - internediate ( A mxture of internediate (25) (0.0294
nmot) in NaOH q)iPrpanrtionof not ) and{waf er (60 #tyrmedistes24)rred and refluxed for
1 hour. The reaction mxture was xdgled on an ice- bath until room
tenperature. Then tert-butyl dic&rhénate (0.036 not) was added and the

a0 BB B e o

or gani ¢ | ayermixtsge was cooled on an ice-bath to a temperature below 10°C. Trifluoroacetic acid

anhydride (0.14 mol) was added dropwise at the same temperature and then the reaction
mixture was stirred for 1 hour at room temperature and then concentrated. The residue
was crystallized from DIPE at room temperature overnight, yielding 5.8 g of

15  intermediate (24).

l ?‘CF;
d) Preparation of ° intermediate (25)

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. lodomethane (0.046 mol) was added dropwise.

20  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).
25



dried, filtered and concentrated, yielding 10.8 g of internediate (26).
Exanple A 10 a) Preparation of o internediate (27) _8 4 NaH 60% (0.171 not)
was added portionwi se at roomtenperature to a mxture of 10 internediate
(24) (0.1321 not) in DWVF (450 m) under a nitrogen flow. The m xture was
stirred atwo mosndogasperature for 1 hour. | odoet hane (O.PCTIEP2WEA0RESS added
dropwi se. The m xture was stirred at a tenperature between 50 and 60C for 2
days, then cooled to roomtenperature,-2goured-out into ice water and
extracted with ethyl acetate. The organic |ayer was washed with water,
dried, filtered and the solvent was evaporated. 15 The residue was purified
by col um chromat ogr aphy oveg sild da (eluent : toluene/ethyl acetate
90/ 10), yi el d)Xgermtionof of i nke( mpdi at e (27iptermydide @6hr ation of internediate
(28) Lithiumhydroxi de nonoH¥ g (0.264 not) was added portionwi se at room
tenperature to a mxture of intersediate (27) (0.063 not) in water (150 ml).

was removed HymRVERIETERe 5 LRI RaeciLaf phBamebte ner SN 1117 & g

= 4 was obt ai{@8ahl) whsstirred andrreftuxed foxil thowe t Ting Ireantixet ik tire Winooled anacickayer was

separ at ed, drifhndi idohBPleffera@id ThifterHatyY HRLLYAR BYIORE habgling 14 g
of i nterredi aje Z“zsﬁgn. 28 Eﬁ%n@ ThiFrer 0y SRhuiaR GYP AL a0 00
Preparati on o€ Ffaptndpixis wassuyredyveright at raem tqmpperaurs. HEl A820393m9D) was t aken
up i n DVF 5 11Wasrddjled dxd itheG8bucOwddtektramdd)withidSMa dite depaatetiofavic$@yer Whee m xture
was stirred f 9 ] 0 f £ L= - propane (0.061 nol)
was added and‘ﬂ.{eﬁéﬂﬁég&gﬁﬁ ?gﬁnﬁ%égfgh\?\g’gn g'tsi%?értgge%ﬁedlg%?%g‘c for 45 hours; then
cool ed. The nmixture was poured into cold HCI (IN, 300 M) and 5 extracted
with DOM (2 xExopig4.10The conmbined organic | ayer was washed with water,
dried, filtered and the sol vent waq/evaporat ed. The residue was purified by
col um chromig,o%r aphl¥ ver silicarggErs (el uent . .Qg\gz.janl Et OAc 70/30). The
desired fractPSAE*MRTE col | ecyed 3nl the sBmeia evaporat ed. The
B—4j1). An aqueous NaOH solution (2N, 125nm)
was added. The m xture was stirrig 10 overnight. The organic sol vent was
evaporated. T | ayer s, washed with DCM saturated with sodium
chl ori de, coolpéﬁ%@%%gﬁli ’Eggﬁ’é? e PPTHFE 3t Eppmyfemperaiure e A gipteAfed HO

sol uti on Ko ainEtnalatS(24p(04.31 Hwdnn DMF @58 i)y wndeasnitogen fotveThewhixhure was

f“hgt hyl ether {re¥ a0 Tempelditie f? THoBE JoBaR ®.17PMBN) WiBSddh ufiwide! | t €red and

The mixture was stirred at 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.

15 The residue was purified by column chromatography over silica gel (eluent :
toluene/ethyl acetate 90/10), yielding 26.5 g of intermediate (27).

b) Preparation of H 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

20  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).

25  Example A.11



>0l vent was evaporated, yielding 6.5g of internmediate (29). 15 Exanple A 12
a) Preparation of - internediate (30) A mxture of internediate (24) (0.166
nol) in DMF (350 m) was stirred at room tenperature. NaH (60% (0.2 nol)
was added portionw se. The mixture was stirred at roomtenperature for 1.5
hours, thewmohestemst o 50C. 1-1odo-butane (0.2 nol) wasPQUEBWHEHS28Fhe
reaction mxture was stirred over the weekend at 50C, then cool ed. Water
was added and the m xture was extracted-28ith toluene. The separated organic
| ayer was dried, filtered and the sol vent was evaporated. The residue was
purified over silica gel on a gl filter (eluent : CH2Cl 2/ CH30OH 99/1).
The desired fractions were col and the sol vent was evapor at ed,

yi el di ng 34 gPw@paritivhef medi at end( 3 25 b) Pimepasdite @9)of H internediate (3
1) Internmediate (30) (0.09 nol) §inyNaH (10% (400 m) and THE (100 ml) was
stirred at roomtenperature for "Z8 hours. The organic sol vent was

evapor at ed. Theenaediate (Rd) (AH580 01)066 &&8n BN IERE QDU 0I).6REH 60%30.061 mol)r e was

washed with of H3 to
4) and extract eofdwwlﬂ)w rpﬁgl %@@g@gﬁgﬁg%@,ﬁ&e;@@e&#&% pfl I tered
and the sol viadomsepaps Qi &%"Qd”as dedandhth 52‘?‘:@0‘6’(‘“‘ e E’P%T%HWCQ?ESQ@Q

(E>2<g;rpl(8 9 13 for 4Ph@.@§Rl&hlcﬁﬂed)fThemhﬁﬂufE&ﬁhsqbﬁ'eﬂﬁﬁ)caéd HCX{1IN, 800fnl) ander gegb gt e
mol) in (%%Ztﬁq %"tglabgﬁog ﬂ%@“ﬁﬁ%ﬁ%@&%‘ﬁ“ﬁ@“%“é as%g %"%mat b room

t enperat ure. lesy sgtvent wareapowatedd dbe wal U'«t wespwrified bycadamy|  acet at e,
poured out i nélﬁorhggﬁﬁiy%ﬁler%ﬂﬁa gquaa&ﬁ eﬂbxmowchxv)hoﬁcmeaieﬁmdmn&{sganl c

| 10 h t d.and t ol
esgg(r)rate\c/ivasT'}/‘\f%‘%rc 88@*‘4@?55}5{54?"?%%'81’ %ﬁr&?ﬁﬁ'dggw 588" o ver silica

gel (eluent: @98 mheAmeagedédas BaOHOEG) (2N, Thimlmwaeacfdedac'fheonmnmwas gintetlect ed

and the s weniﬁ?rﬁ @@M&Mm'&a,;gf The Wuco ﬂ%f‘e&%glw%h dwad) (.
145C b) P JA t di at
(32))(0 é945eﬁ§ra84wonﬁq§ 153&1} W!@é@@w)ﬁd@@g%ﬂ; P egrgf Irgoren

tenperature f mncaﬁahdm solifﬂlml ts alpliafi3 tovh sTiemalomixhee waktmattedosthat e
diethylether (4 x 100ml). The combined organic layer was dried, filtered and the

d

solvent was evaporated, vielding 6.5g of intermediate (29).

15
Example A.12
%/CFJ
a) Preparation of — 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-lodo-butane (0.2 mol) was

20  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,Ch/CH30H 99/1). The desired fractions were collected
and the solvent was evaporated, yielding 34 g of intermediate (30).

”‘H

b) Preparation of H intermediate (31)

25

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



was added. The mixture was extracted with ethyl acetate. The aqueous | ayer
was acidified with HC1 till pH 2 was obtained. The m xture was stirred. The
precipitate was filtered, washed with a m nimum of water and dri ed,

yi el di ng 22w bshopspr medi ate (33), 20 (np. 203C). Exanppey 213614166&8
Preparation of -Ointernediate (34) Sulfuric acid 97%(80 was a
carefully to a m xture of nethyl 9-(acetyl am no)-

3, 4-di hydr o- 2H 1, 5- benzodi oxepi n- 6- carboxyf ate (0.51 nol) in nmethanol (1000
m). 25 The m xture was stirred at 60C for | hour and then cool ed. The

sol \ée gt yvars] ew%nwwwmﬁmﬁﬂescmmmldmu@ﬂmmomnw Hﬁnmlﬁﬁont(pnez was
washed with a ut.i.an Q aye e

(Thtered and tha Sy L DEM o ARBist oRkaE 1A0BS w3 RARleg fifered ot

evapor at ed. Thbcs@@ndu@mr@@dswkhwﬁmoﬂinm@mﬂe@lhmlI amount of ACN. The
precipitate was filtered off, washed and dried, yielding 105 g of

i nternedi ae ( e A3 ) Preparatlon of -Ointernediate (35) A m xture of

i nternedi ate (@‘%‘2}‘0—% non) in water (240 m) was stirred at 0OC. HO 5
(120 nj) was added dropw se at OC. m xture was stirred for 15 mnutes. A
m xture of sodi)Prephvaiiéd éfe (0. 24 i n wat ejntdrhediats(I2ywas added dropw se at
0C. The mxture was stirred ato0 r 30 mnutes to give mxture (A). A

m xture of copper chloride (0 24 m) in HCI (120 M) was stirred at room
tenperature. Mxture (A wa . The reaction mxture was
stirred at rockMmixus Hﬁ@médlﬁféﬁzﬁ(%%@ﬁgmq*hé -bromprpecppns P28 mpbsndi | t ered of f
and washed andrigthi@dineY0. mﬂhaguﬁﬁw (6000 1) ik etireeRickit &3(E'C(0351)mght @henC)

Preparation of 9 1 nt A m X nt er |ate

o and KOH (59 %ﬁ}#&??"‘? R DpeE Pl Trete R ke B R o 30

m nutes and t reeetateqiieed outlinto in¢ wetew andwaisactasi willf ¢thsd acetatéy The otganicdayer at ed HCl

Zgl uti ?n 1tlihe \Pié%ﬁdtvﬂﬂﬁwﬁﬁsdﬁdd ﬁﬁ‘éré‘djaxﬂft{m sONRBDRA ea«asimged qtle reéidat wag? A15
g of internedia i er

m xture of i nt%‘Fﬂﬁ%ﬁ’aé i“’%‘@%*)m'(’ﬁ" P a‘r‘F"ﬁi‘ @B‘Fﬁ“ °y§ %@r@ g‘%é - cool ed

to -30C, therile puieftastiensoferncallected alithle {cddvedl wassavppdrated; urieﬂdmg Baofd (20 m)

was added dr oQfefifedBite (32) (mp. 145°C).

ol

b) Preparation of intermediate (33)
HO

15 A mixture of intermediate (32) (0.0942 mol) in NaOH (200ml, 2N) and THF (200 mi)
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),

20 (mp. 203°C).

Example A.14

NH;
a) Preparation of —° ; ; 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).

25  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



-30C and the reaction m xture was stirred for 5 mnutes. The m xture was
poured out 20 into ice-water, the resulting precipitate was filtered off and
washed with vvater yielding internediate (37). Exanple A. 15 a) Preparation
of internegs ioﬁ gig A mxture of internediate (34) (O. % %r%(lmn water (270
m) was stirr at room 25 tenperature. Sulfuric acid ( E#p

added dropwi se at roomtenperature. The mxture was stirred for 15 mnutes.
A mxture of sodiumnitrite (0.27 not) #2T-water WO 20051000838

PCT/ EP2004/ 006285 -28 (270 m ) was added dropwi se at roomtenperature. The

i xt t A
A it ur e of Capdray. ??’%‘egﬂ““%fﬁﬂféﬂaé DibE ?95'23"3%%&%{ PA%‘HV’ﬁh%‘réb‘#L%f; )
aci d (270 ml )Pregipitate was filigred off; UGWF @ﬁlexldﬂ'@gl &ptmntenmgnat added

dropwi se at roomtenperature. The reaction 5 m xture was stirred at room

terrperaturefor 1 hour. The pregi e was filtered off, washed with a
diluted sulf |c aci.d sol uti on-g@an ter and dried under reduced pressure
over ni ght . Prepatationolias t aken p i n DoM mewedatgii)c | ayer was separ at ed,

dried, fil tereql and the sol vent s evaporated. The solid was dried under
reduced presshmaxtureyf iitetimdiate (34 (@ 2dMmol)m waree @b md) Ya&8}irred & 051 Hﬂbpar ation

aci (70 B1) echyhe aﬂ&??‘%“%'*‘g?‘ﬁ“?‘e‘"%;“{a@ el 5, 5 ¢
m xture of ﬂ@ﬂ%ﬁﬁdsaﬁl@m(%%} (?'%41’%) hgfajer l’? g lwlaﬁ déx\g@il’ﬁ’“’(’% Cm  The
reaction m xtmxxaumas ssitred agd?Cfor TWGninotes fd)gnm mixthes (A)pAunigthre mﬁoppe‘rt o ice

wat er and ex:frhfnﬁl{dggoo#ve BCM:J(;E m@r‘g‘?'}gﬁed ﬁXﬁ?(gn Y@rﬁw&ﬁﬂ@r a?g

d, 15
filtered, rprﬁ;lntermal (l?h%)
Prepar ati on cdded ﬁm\@mrrém Eaa@hmf%m sme'é Fooomiempegaturg dord chosy.

t enper at upe tRedipifitesvasitittett oﬂrﬁlawmféﬂah@dlﬁéi@%neld(@ .55 30bofMTRfedmddintd ¢35).( 700 ).
The m xture was stirred at roomtenperature hours. NaOH was

evaporated. Ethyl acetate was gdded. The aqueous | ayer was 20 acidified with
concentrated HCl. The precipi m;fi | tered, washed with a m ni num of

wat er and dri8@eeniafdféfg 36. nt er rredh@grﬁzleégtg 36 Exanpl e A 16 a)
Preparation o c? l-eljl Rtermedl ate (4U m xture of r%etxy)

2, 3-di hydroxy 5-meth benzoates()o 198 m)t% 3- di br onopr o
A mixture of intermediate (35) (0.22 mol) an KOH (2.2 mol) in water (?000 ml) was

stirred and refluxed for 30 minutes and then cooled. The mixture was acidified with a
concentrated HClI solution. The precipitate was filtered off, washed and dried, yielding
{5 48 g of intermediate {36).

NO;

d) Preparation of " “ intermediate (37)

A mixture of intermediate (36) (0.01 mol) in sulfuric acid (20 ml) was cooled 1o -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

20  into ice-water, the resulting precipitate was filtered off and washed with water, yielding
intermediate (37).

Example A.15

Br
a) Preparation of - ; ; intermediate (38)

A mixture of intermediate (34) (0.27 mol) in water (270 ml) was stirred at room
25  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



25 (0.198 nmot) and K2C03 (0.396 not) in 2-propanone (360 mM) was stirred and
refluxed for 6 hours, then cooled and the sol vent was evaporated. The

m xture was poured out into ice water and filtered. The filtrate was
extracted %}eh %t hél acetate. The organic |ayer was separated, dried,
filtered, 2003900838t was evaporated and purified by cHSHEPHEY96ES/ 000838
PCTI EP2004/ 006285 -29 chronat ography over silica gel (eluent :

cycl ohexane/ et hyl acetate 80/20 to 70/303, vyielding internediate (41). b)
Preparation of x intermediate (42) A mixture of internediate (41) (0.1129
not) in am solution 2N 5 (37 and THE (370 m) was
stirred at 3%?5?‘9&?&?%4“3?%#“%‘%5‘&?@“#&@ %smgxg’\r/eab%gr%éata'ﬁamt he mi xture
was aci di fi edempttrttudd@r 302hinutEhte giveauixiuird @) A wastufei df cepped])bronsiddhed wi t h wat er
and dri ed, y'(?'ﬂﬁcﬂﬁn%tc? QO%I)MWME&A fh%brrﬁ?aas sGHEd at robg@Pl € A 17 a)

Preparation o |nterrre I at

5- br onmo- 2, 3- dFMpAREReyMERYS GA W%tadée%?wﬁe 2t sgsp tempergtype. Fhe Jeaglink K2C03 (0. 87
mo}tl) lnd1f53 dmhn@mmsmamaréécﬁtaiﬁﬁcmdfoambﬁpan@ptemﬁnw&@amﬁﬁermf | st a red and
reril uxe or he ,.0N ure 1lter over
dicalite and w%sﬁe rﬂ? 34 en J\kﬁs@%gé:?cgsr%alttlgﬁ anrgﬁﬁ%terraelg gd “‘“’Oé“’g ?efilpfeis%mg

bet ween NaHC@Fetnidy. The residug vas mnumeCM dalmotgamawpr wessepaspiad.alried, dri ed,

filtered overﬁlféteqaahattes@ﬂ%t%eezbmeatmelsﬁhataﬁs @eARAAA tE&Mced/prédsiiend 112 ¢

i nt er medi atey%ej%%, Bgt e¥ned| a(# b) Preparation of 1-8 A m xture of
i nt er medi at e sfb &2 (200 m) and NaOH solution 2N (300 n)

was stirrl@d at 30-60 C for hours then t he organi c sol vent was evapor at ed

and the aqgueous concentrate wa Bd on ice and extracted with DCM The
aqueous 20 | | ed fur ice,. acidi.fi to pH =1 and the
solid resi dug}st%ré?\é\%ﬁﬂ&o i ed, o °é‘t‘ ateﬁgé g of internediate

ered of I~ mdrled
(46). N c) Preparation of x inter iate (47) A mxture of internediate (46)

(0.33 not) an ) i,rred at
140C for 20 h%ﬁ?qg@"% f“‘)“g%&&@g@é% i tﬁ’ragid%c) uﬁa?‘&%dﬁgndé!@ge ‘%Eecm 6H20
(130 g), HC termperstine bakvpendend 5 @zgemwt)umémécrmde@.(wﬂr{el% welie was WO
20051000838 RGiFfRAEORBR Bhe reaction mixture was stirred at 0°C for 10 minutes, poured

out into ice water and extracted with DCM. The organic layer was separated, dried,
15 filtered, and the solvent was evaporated, yielding intermediate (39).

0y

¢) Preparation of . o intermediate (40)

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

Example A.16

a) Preparation of 5 intermediate (41)

A mixture of methyl 2,3-dihydroxy-5-methylbenzoate (0.198 mol), 1,3-dibromopropane
25 (0.198 mol) and K5CO3 (0.396 mol} in 2-propanone (360 ml) was stirred and refluxed

for & 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



-30 stirred at 60C for 20 hours, cool ed and poured out into water. Ethyl
acetate was added and the layers were filtered to renove insoluble salts.
The organic | ayer was separated, washed with water, dried, filtered and the
sol vent was evaporated. The residue was taken up in water and a 5 % NaOH
sol uti on. WRMKAWES, then the nixture was extracted S VrVRPLAIEO28Zci difi ed
with HCI and extracted with ethyl acetate. The organic | ayer was separated,
dried and the solvent was evaporated. TR8-residue was purified by short

col utm chr omat ogr aphy (el uent: CH2C12/ CH3OH 95/5 + 2 ml acetic acid),

i el ding 7 | 3 0 hon of
yielding 7 g chfﬁmﬁ%ﬁhggﬁéﬁﬁl@a £ (dtuent Oc ﬂ%@'eﬂﬁylg%?% g&%g?ﬁ@%ﬂgn( 8' 151

i nternedi ate (AS‘%‘ .rgqgf i nternedi ate (16)

mot) and [1, P bﬁ’é‘?ﬁ?‘i@w 13- di carboxylic acid (0.0126 mot) in

tetrachl oronet hane (500 mM) was stirred and refluxed for 5 hours, poured
out into K2CO3 10% and extractegd wiih DCM The organic |ayer was separated,
dried, filter 3,‘_ anﬁl té}e sol venp—4ag evaporaf ed ‘ﬁitl Lz ryness. The 15 resi due
was purified @O chr omat Bgrdphy over WHTPE aaﬁ (el uent :

CH2C) 2/ cycl ohexane 80/20 to 100/0 ielding 16.5 g of internediate (48).

cN b) Preparaji f el I 4t ) m xt. I i (48) (0.048
nol ) and NaCM& %Sgin%ﬁ?tgk%of%%%&nﬂa%&g@ @iﬁlﬂ%lﬁﬁdé@fypm t enperat ure
for 15 hodrs.GKbuband THHY370m!) yas diared phwom tempgraiue fr g owsst FHE®8Y wi t h et hyl
acetate. The @aﬂ@rﬂéd:mua;?himmmﬁmm HC ezln mdﬁraﬁlﬁdte\mqﬁltﬁtehg sol vent
was evapor at ed. e..residu . A na aphy over
silica gel (e‘fq?fg%{{]mthﬁ%?ro%ngﬁ%dZﬂe%ﬁ%élg‘g%s%lfp %%%ﬁ%ﬁfﬁs %‘%P%g 10.8 g of
internediate (49). CN c) Preparation of HO internediate (50) A m xture of
i nt er medi at e ExagpleAiD419 nol) and |ithi urhydroxi de nmonohydrate 25 (0.0837
mot) in THE (100 m) and water (100 ) was stirred at roomtenperature for
5 hours. THE was evaporated. Th ture was aci%fi Wi th a concentrated
HCO  sol uti orf) SFEYAYMAct ed witt | acetgfcgme %('é gani c |l ayer was
separated, dried, filtered, and thg solvent was evaporated till dryness,
yielding 9.8 g of internediate. (50). WO 2005/000838 PCT/EP2004/ 006285 - 31-
Exanpl e A0 Lo xtvrfeeﬁawbat%%wfh@%mb@rzﬁw%@ﬂcﬁ gyter (0.397 mol) and KaC03

{6.87 mol) in 1,3-dibromopropane (49 ml) and 2-propanone (1000 ml) was stirred and

refluxed for 22 hours, then the reaction mixture was cooled, filtered over dicalite and

the solvent was evaporated. The residue was partitioned between NaHCO1 (5%, aq.)

and DCM. The organic layer was separated, dried, filtered over dicalite and the solvent
15 was evaporated, yielding 112 g intermediate (45).

b) Preparation of 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
20  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).

N

¢} Preparation of H intermediate (47)

A mixture of intermediate (46) (0.33 mol) and copper(T)cyanide (2.7 mol) in DMA
_ (800 ml) was stirred at 140°C for 20 hours, then the reaction mixture was cooled and
25  FeCl3.6H,0 (130 g), HC! (33 ml) and water (200 ml) were added. The mixture was



Internediate (23) (0.0895 nol) was added portionwi se at roomtenperature to
a mxture of concentrated sulfuric acid (28 m) in water (42 m). Ice (70
g) was added. 5 The m xture was stirred vigorously, then cooled to 0OC. A
solution of NaNO2 (0.0967 nol) in water (15 nml) was added at a tenperature
bet ween OGwandos/dgossghe m xture was stirred for 15 m nug@EsSepbladosggded at a
tenperature between 5C and 7C to a hot solution (85C) of CuS04.5H20 (0.358
mol) in water (250 m) under a nitrogen.flow. The m xture was stirred and
refluxed for 30 m nutes, then cool ed, pd red out into ice 10 water and
extracted with ethyl acetate. The organic | ayer was separated, dried,
filtered, arstimredas 66YT fox 20 howrs, cevlaquchmded otihiator\mad lighyhacetabawasf addetl by

col unm chr ONBLPHe i@we‘?é’ﬁfter@d l!o'r&ﬂowg:‘%s é“Lﬁ aHﬁ: e?wyéeggrgfeaat €

80/ 20). Two fractiadns V\er | ecte sol ve S evap

yi el di ng 2.7 Y¥pslyd Wil WP Grich ﬁ tgred gnd tgssobfeeb‘a%etvﬂwteft Thetresiduefast e (52) 15
(Ao moﬁ z re O}‘ )takmh @p ieahtat d @31% NaOHsbhutioh! was ae&adsmame n(&tufmasf | s rE]gztrActanﬂ K2C03
. ro S, S [ uxe ar ours,

t hen cool &d t“‘(’)ll r%%%pact"’gﬁ%‘fe)?"g‘t f}r%gﬁ"arIlj f‘)dmm%%d @E ?}éﬁt“%% i@ea"ﬁ%tﬂé‘t BYET YA |
dryness. The sepseiteily driedeandttixotventyvasrevaporatédi The wsidbe weN\usified biashert.  The

or gani ¢ Iayercomcﬁf‘o%% fp‘ﬂy f(éiﬁén@‘tﬂz tcﬁﬂal’cﬁﬂgsrﬁm@ rm%emsseidy%némmg?g
evapor at ed, yl eI di g i nt er medi at e c) Prepdration of
i nternedi ate 9 (20 m) was added at roomterrperature to a mxture
of i nternmedi ate (52) (0 0113 nol) in THE (20 mM). The m xture was stirred
at room tienp@Exainglear.i®r 18 hours. THE was evaporated at 30C. The aqueous
| ayer was extracted twice with ethyj—sacetate, acidified with HCI 6N and
extracted with ethyl acetate. gani c |l ayer was 25 separated, dried,
filtered, and)Preparsitdnafnt was at ed, vyintsrmédige 485 g of internediate
(53). WD 2005/ 000838 PCTI EP7AO4/ Q06 85 -32- Exanple A 20 a) Preparation of
internediate (54) ~.J A mxtur internedi ate (4 Z (0 11 not) and
CH3ONa/ CH3OH /8mm%tyre Oﬁmtqmﬁf;latpﬁlfi)ﬁ%t?ﬁandb NBSBE@- 151 mohleand §1.1 +biplenztl- 60C for 2

hours, then ltrzaatatrbmtyqtc BAQ (0.0 ZERESI pinWtRichlafoshettafe S0 HEPWas e €A at ed till

dryness The r ) take u wa.

m xture was é?(f g?éd “?’Wéo i r})éfﬁngfé?m%é‘ h@éﬁgﬁtl%a‘gaﬂﬁ ed,

filtered, anda)tehwassepmd dmé, fitesd pardtteasolvenievadiemgpopatedfilbdryngss.diteedi at e
15  residue was purified by column chromatography over silica gel (eluent :

CH;Cly/cyclohexane 80/20 to 100/0), yielding 16.5 g of intermediate (48).

CR
b) Preparation of _}‘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;CO; (10%) was added. The mixture
20  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 ud intermediate (50)

A mixture of intermediate (49) (0.0419 mol) and lithiumhydroxide monohydrate

25  (0.0837 mol) in THF (100 mi) 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).



(54). b) Preparation of a internediate (55) Lithiumhydroxide dihydrate
(0.182 not) was added dropwi se at roomtenperature to a 10 m xture of
internediate (54) (0.091 not) in THE (20 m) and water (200 m). The
m xture was stirred at roomtenperature overnight. THE was evaporated. Ethyl
acetate was0aed®on83sThe m xture was extracted w th et hylpcasrbatsmos2dhe
aqueous |l ayer was acidified with concentrated HCI. DCM was added. The
m xture was extracted with DCM The orgﬁr]i c layer was separated, dried,
filtered, and the solvent was evaporated,” 15 yielding 21.5g of internedi ate
(55). Exanple A.21 p Preparation of 3-ne-rl.+\ internediate (56) N'2 A
m xture of 1,1 -dinethylethyl
(trans) - 3- hydExampllA[IB( phenyl nmet hyl ) am no] net hyl ] -1 pi peri di necar boxyl at e
[ described in WD 00/ 37461 as interneffate (1-d)] (0.023 not) in 20 nethanol
(100 m) was hydrogenated with P @n umon-carbon (10% 1 g) as a
catal yst. Aft®rPrensraliveobf hydr egerp<4 equi vartemefiate(®Bb catalyst was filtered
off and the filtrate was evaporafied) The residue was solidified in D PE +
ACN, filtered off and dried, yielding 4 g of 1,1-dinethylethyl
(trans) - 4- ( anintesmedialg (33) @-Wéﬂ@ﬁ@wwada%mﬂmmxoa}&rmvms@m ar nedi ate 56,
np. %7ﬁczj- 25mbtur@ Bf @hgém&utsﬁlwiaci(a b8 ﬁﬁ)ﬁﬁwgtw .(tfzrd‘:]?lmlg (70 g) was added.
ci s- 3- hydroxyz.4- pi peridi ne ano escr o m pp.
S674- 2676 { 1058 RAEE yos AR R Bhty) B floledid pof A s ualOS (0.058
3- hydr oxy- 1- pinpBiin wateed andpwsd aldel 4tiantrapenatolic deevedy §°Crard 7€ cPar miktur\D
20051000838 P / - ' j % 70, e A 22 a)

gl{ Qb Jgﬂgggig% thier? 3ddelf ald Qkﬁ{p@ﬁﬁ)&@%&wv&‘ﬁ 5PC ab 7P R

4

' e L h )
(17 Ay -3 ny dROPDA ) BP0 il otoy 4 0l podss Aisogst BFWoxy  at e

[ descri bed i NTMOnB®rS wisiditred and riflexedefor 30 Minjutesdthdn dodled Jonrdd)oubint@ie separ at ed
and purifjed (N I I Q%ﬁ r . ] | 4 - nt
hexane/ et %(gnoPX%%%(??# a‘{ﬁ%edﬁgpe%@?gg r'g&e?’%}ém\?\ég J:ewg)ge#g%:t?%ém géf)df‘ lfekéé&?sol vent
was evapor at @ therglvsahwas gyaposeferk dhe ryidye wies pwified by goliuma chrgmmatagraphpor at or
yi el ding 377 gver Sificalgel (clibntEtbludheAitY heetate 80/20). Two fractions were collected and

(5o a). B PR Rl L TRy

b) Preparation of - intermediate (52)

15 A mixture of intermediate (51) (0.012 mol), (CH3)SO4 (0.012 mol) and K,CO; (0.0144
mol) in 2-propanone (30 ml) was stirred and refluxed for 4 hours, then cooled 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).
20

O——

¢) Preparation of 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 HCI 6N and extracted with ethyi acetate. The organic layer was

25  separated, dried, filtered, and the solvent was evaporated, yielding 2.5 g of
intermediate (53).



10 hh) Preparation of )...,,n~ internmediate (59) NH2 A m xture of
internmediate (58) (0.028 not) in nmethanol (100 m) was hydrogenated with
pal | adi um on-carbon (10% 2 g) as a catalyst. After uptake of hydrogen (1
equi val ent}vthe catal yst was filtered off and the filtrate was evagorated,
yi el di ng 4. 0838 1- di net hyl et hyl PCT/EP2004/00628
(3S-trans)- 4 (am norret hyl ) - 3- hydr oxy- | - pi peri di necar boxyl ate 15
(internmediate (59); [a]20,D= +4.37 (c =324.03 ng/5 mM in CH3OH)). Exanple
A. 23 a) Preparation of internediate (60) xN A mxture of 1, 1

- di et hyl et h?g éSE}{ éo':ms) - 3- hydroxy-4-[[ (4- net hyl phenyl ) -

sul fonyl | oxy G1A-£2 pi peri di necarb oxyl ate [described in WO 00/ 37461 as 20
internediate (1-c-1)] (0.03 ) d benzylamne (0.1 not) in THE (250 m)
was stirred gplreg%r J]fdfrs at 1 ut ocl avel. (ﬁ Esagction m xture was

cool ed and t# was evapgraped. The Too) s partitioned between
DCM and an aqueous K2C03 sol uti The organic | ayer was separated, dried,

fil d and 11ized f
D PE. |y ol di o REeg oY ¥ (AYRRET BbGng CHFONGRIOA 095 0GR | 204 Trom
(3R-trans) - 3mﬁ}lmn@%3301mp[v(q§ﬁ@md :ﬁég‘}%/fo; aﬂrpwe,]thmbrwqhx to-rgpmdemnptrataisar boxyl at e

(i nt er med at anéfk sohal3ADevap 1A% dyress? Thd feshIl Sad kGG ndBE. 91 O
WO 2005/ 000838 PCT/EIE@? 4/0 6285 -34 @%ﬂ’ﬁ) fover i ntermedi ate
(617 an, 3 Avpisrad DCST L MurEdras PR e PO oo T gSHs el | (150 i )
was hydr ogenaelmthtedmntﬂ fitked,cind thecolvertas nvapdfféd, Feldingdd goftmeralegimte at a

t enperat ure (z )50C After uptake of hydrogen (1 equivalent) the catalyst
was filtered o‘%f and the filtrate was evaporated, yielding

1, 1-di net hyl et hyl (3R-trans) - 4-(am noget hyl ) - 3- hydroxy-1 5

pi peri di necar boxyl ate (internmegi #€ 61). Exanple A 24 a) Preparation of -G
Uo-1 mtermbglp@tpgmﬁ@&)f 0 eachi Hn under m%&gﬁa(ﬁl)rmsphere

Sodi unhydride (0.3 not) was added to a solution of 1,1-dinethylethyl

trans- 3- hydroxy-4-[[[ (4- net hyl phewayl ) sul fonyl Joxy] nethyl]-1 10

pi peri di necanh@xmiy Bﬁx{déaﬂ@maqummmm&%&%ﬂ@iopaﬁselanfcﬁmﬂk frdtbac)] (0.27

(0. 54 ot waxtls byt G OOOF i THECT B A ity ?O&égl?%?’?éﬁyi or 90°

m nutes. A smaiktureawasstirred it room temperature overnight. THF was evaporated. Ethyl acetate

was added. The mixture was extracted with ethyl acetate. The aqueous layer was

acidified with concentrated HCl. DCM was added. The mixture was extracted with

DCM. The organic layer was separated, dried, filtered, and the solvent was evaporated,
15 yielding 21.5g of intermediate (55).

Example A.21

H
Preparation of -}-—o—g—dn\m intermediate (56)

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

20 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).

25  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.



wat er was added. The sol vent was evaporated and the residue was partitioned
between water and DCM The organic | ayer was separated, dried, filtered and
t he sol vent was 15 evaporated, yielding 1,1-dinethylethyl

trans-4-[[ 5 phenyl ) sul f onyl ] oxy] -

met hyl ] - 3- ﬁﬁgﬁgﬁﬁspi peri di necar boxyl ate (i ntermnedi at eP(éy}‘:l_’mB‘yoogass
Preparation of --0_ (j.211x0\ internediate (63) N142 A m xture of
internediate (62) (0.065 not) in THE (258-nl) was treated with liquid NH3 in
an autoclave at 125C during 16 hours. The reaction m xture was filtered and
20 the filtrate was evaporated. The gmesi due was partitioned between a 5%

aqueous NaOH solution and rganic . er,. separated, dried,
filtered and the sol vent was / evap g, yin!'et?%eﬁlgaygi(éng of 1, 1-di et hyl et hyl
(trans)-4-(am nonet hyl ) -3-met hoxy-1- piperidinecarboxylate (internediate

(63). 25 ExagEIe A. 25 a) Preparation of N No, internediate (64) OH WO

2005/ 000838 /006285 -35 A mxture of tert-butyl

4- oxo- | - pi peri di necarboxylate (0.1 | ) /&Rd nitro-nethane (0.1 nol) in
gdy/um, met h e (0.11 nol) was

met hanol (200 was stirred \ 0
added dr opwi s@rpé%l’%@.‘o he NexA ur e ﬁa?er(g for 20 hours at room
tenperature. The sol vent waS evaporated. The residue was taken up into

wat er, then 51hddimetaylethyl(trand3-tydendyd-lihehyimatksh)amnolmethddt 1t wi ce wi t h DCM
S0 vent eqapcl B bty M [dekRbed B O L el 60) (213 M08 21 ashed
and dri ed,5a yi ‘éf?%ﬂeﬂféja‘ig'fl’é{wgg%f‘@%ﬂi&ﬁ?‘&lﬁ&“’(%‘&;ﬁ%‘ﬁﬁﬁﬁ% 'ra(lﬁe_?Ag))(e&egtbar ation

of i nt er medi at chekériejethaniol 8DROA Thecdasired fidctiomt wererealieeted arid3ig sql@=n0®8s nol ) and

acetic acid ( ] : : '
pal | adi um on-%\ép o%d' ?%%E&e E@d@%ﬁ%ég%ﬁ’gig@to g? st% " %ﬁ%&ﬁmﬁ%‘?gﬁ?@b&w 'l%%l\”r% en (3
equi val ent s) ,Oﬁlhbd’@&&w%@ (3@ ans)-phpgrawy-hil [eheard methgDamine Jmeathyllnk s

evapor at ed. Thigeridifdcstbexylas (ihtateddiats8)nt o i ce/ water, then alkalized with

pot assi umg hydroxi de and salted out wth K2C03. This m xture was extracted
twice with DCM the separated organi gul ayer was dried, filtered and the

sol vent evaporated. The rezﬁmé@uspended in DIPE, filtered off, washed

and dried, yi'elRienaptipn Dig dipaing ( Byrmediate (59)
N,

A mixture of intermediate (58) (0.028 mol} in methanol (100 ml) was hydrogenated
with palladium-on-carbon (10%, 2 g) as a catalyst. After uptake of hydrogen (1
equivalent) the catalyst was filtered off and the filtrate was evaporated, yielding 4.7 g of
1,1-dimethylethyl (3S-trans)-4-(aminomethyl)-3-hydroxy- 1 -piperidinecarboxylate

15 (intermediate (59); [@]20.0= +4.37° (¢ = 24.03 mg/5 ml in CH30H)).

Example A.23

" R o
a) Preparation of %_}d\mp intermediate (60)

A mixture of 1,1-dimethylethyl (3R-trans)-3-hydroxy-4-[[(4-methylphenyl)-
sulfonylloxymethyl]-1-piperidinecarboxylate [described in WO-00/37461 as

20  intermediate (1-c-)] (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-

25  ethyl (3R-trans)-3-hydroxy-4-[[(phenylmethyl)amino]methyl}-1-piperidinecarboxylate
(intermediate 60) ([0)20.0= -68.65° (c = 23.16 mg/5 mt in CH30H); mp. 91°C).



Example A.26 H a) Preparation of NMinternediate (66) H~J 20 A m xture of
(trans)-4-[[ (phenyl net hyl ) am no] net hyl ] - 3- pi peri di nol (prepared as
internediate (6) in WO 00/37461) (0.04 nol), 3-brono-I-propanol (0.04 nol)
and Na2CO3 (0.08 nol) in nethylisobutyl ketone (400 mg was stl rred and
refl uxed fwo2m80desasrs. The sol vent was evaporated. TheP&¥

partitioned between water and DCM The organl c layer was separ at ed dried,
filtered and the solvent was evaporated: 34- 25 The residue was purifi ed by
col utm chr omat ogr aphy over silica gel (eluent : CH2C 2/ (CH3OH NH3) 93/7).
The desired fractions were coll ect edgand the sol vent was evapor at ed.

Tol uene was hen € i g of internediate
(66). H b) %Sg,e E})—‘i’i" (67 e §l Z@!ﬁl\ NH= WO 2005/ 000838
PCT/ EP2004/ 006285 -36 A m xture of 1 ntefnediate (66) (0.026 not) in

met hanol (150 nt) was hydrogenated w th palladi umon-carbon (10% 2 g) as a

catal yst. After t ake ui v e C s filtered
of f and the fAPE U‘EF"%‘“@‘I“CE‘X%(S@@%]%“ mg'gima‘f‘% il g0} h"?’aﬁ!@’é’ﬁ wate (67). 5
Exanpl e A. 27 wnhﬁallat,humrmfm(m%xﬁrg)asacawlymuatemp@ntnmféﬂ%c (B8 A nixture
_oft(trag_s)t4 BF% hhvécpu ighmﬁ%ﬂwémeﬁlroﬁ%ﬂ%mﬁé@med as (0. 04
i nternedi at e in chl or propane

not) and Na rated, y&fp%? %f qﬁ‘?@ﬁﬁﬁ‘%ﬂ §Tj(arﬂ'8f”8ﬁt yl?ég’gf vvas stirred
and refl ued plmndt@czﬁboﬁytam(mtcmhémc@dwbl ed and the solvent was evapor at ed.
The residue was taken up into DCM then washed with water, dried, filtered

and t he sol veg,gg#s_ a8yaporated. The residue was purified by colum
chromat ogr aphy over silica gel (eI@L CH2Cl 2/ (CH3OH/ NH3) 97/3). The pure

fractions were collected and theg ent -was evaporated, yielding 5 g of

i nter nedi at e 4)®@Jparation of intermediate (62)

Reaction under nitrogen atmosphere. Sodlumhydnde (0.3 mol) was added to a solution
of 1,1-dimethylethy! trans-3-hydroxy-4-{[[(4-methylphenyl)suifonylloxy]methyl]-1-

10 piperidinecarboxylate [described in WO-00/37461 as intermediate (1-¢)] (0.27 mol) in
THF (1300 ml). The mixture was stirred for 30 minutes. Methyliodide (0.54 mol) was
added and the resulting reaction mixture was stirred for 90 minutes. A small amount of
water was added. The solvent was evaporated and the residue was partitioned between
water and DCM. The organic layer was separated, dried, filtered and the solvent was

15  evaporated, yielding 1,1-dimethylethyl trans-4-[[[(4-methylphenyl)sulfonyljoxy]-
methyl]-3-methoxy-1-piperidinecarboxylate (intermediate 62).

0—-
b) Preparation of —}—o»—g-u’ ;mm\ intermediate (63)
NH;

A mixture of intermediate (62) (0.065 mol) in THF (250 ml) was treated with liquid
NHj in an autoclave at 125°C during 16 hours. The reaction mixture was filtered and

20  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—(amin0methyl)—3-methoxy-l-'
piperidinecarboxylate (intermediate (63).

25  Example A.25

N
a) Preparation of ﬁ ﬁ;\m intermediate (64)



15 b) Preparation of "~, NH, internediate (69) -v- A mxture of

I nternmedi ate (68) (0.016 not) in nethanol (150 m ) was hydrogenated with

pal | adi um on-carbon (10% 1 g) as a catalyst. After uptake of hydrogen (1
equi val ent Jyo bidQoemisd! yst was filtered off and the filtpa Pm% yapor at ed,
yielding 3.3 g of internediate (69). 20 Exanple A 28 a? epara Ion of
internediate ~ rrr~~~~ (70) v H A mxture of 1,1-dinethylethyl
(trans)-3-hydroxy-4-[[(phenyl net hyl)am r?é] met hyl ] - 1- pi peri di necar boxyl at e
(internediate (1-d) in WO 99/02156) (0.426 not), benzal dehyde (0.5 not) and
pal | adi um on-4 smixfore of tepbbutyi 3-gxp- t-piperidinecuponyinte @d| Imli)mdl(lﬁo-me)haacnép b5

met hanol  ( 1OQﬁ)olmn)mé‘ﬁ§mF(tZUG hePfwadlstifEd §Q6°@\5%amhﬁh&han3th?e

evaporated. The resid artitione et ween \fﬁaand 5% aqueous
NaCH (150 i )ad adds 81“7‘??‘3(?‘ ﬁ%ﬁﬁl&%ﬁ%&%ﬂemwmwa%wmmﬁ@ aqueous | ayer

was ext ract edempdritufoChhe 0ReR00L/ONDBRE]. WﬁE’feEHR@Qﬁtﬂ&ﬁZ@Sntov&?chth&x conbi ned
organic | yer,e r e evappnated, The

resi due vvgs pur 1zg<ﬂw§.ﬂaccfu a&ﬁ tﬁ{n &ﬂg‘f‘é&&w&h ‘“‘o@Eé‘P"\'@ﬁ? ?egglp%glor%mf uent :
CH2C12/ ( CH3OHRYSFH®ps y@&hed))vnthwq@r iied ﬁlﬁewstan rhssvmréewmwt Ehb m%pidue he sol vent
was evapor atygg suspefded e DIRE filig@d 6ffywishbd AndiQidied, yRiRiRY PEZQ@fllrﬁerﬂl'é@iﬁteOf ACN.
The 5 preC|p|% Wf@j@ltered of f and dri ed, y|eId| ng 2.

1, 1- di net hyl d mfnp a _ [ [ bi s(phenyl met hyl ) ani no] net hyI ] 3- hydr oxy- |

- pi peridi necar boxyl at e (| ntermediate 70), np. 133C). 4,19 b) Preparation of
internmediate (71) A m xture nedi ate (70) (0.284 nol) in 2-propanol

(1000 m ) and)Rraparatiom ef of 0 Ma 2- inteopediate (5250 M) was stirred and
refluxed for 15 nminutes and then co0led. The sol vent was evaporated. A 5%

?queous [‘lﬁOH &ﬁhﬁwe@mﬂ&&@dlmemm 058161 dnd éEBtfh SBia(19 nfl) MaHetRanbol @5 beddt PL ee
I nes w separa n e
sol vent vvasDc?e{él g’f‘%‘%ﬂ"@?ﬁ?d?ﬁg‘"ﬁ@?‘l "f"n'{“’(rﬁ%g%4 g)asaca%a?ys?%

[[ bi s(phenyl mptalky bf lydraged (FeequiMalenB), thepetalydi was fileied o amd diedilgatz Was
evaporated. The residue was taken up into ice/water, then alkalized with potassium

hydroxide and salted out with K;COs. This mixture was extracted twice with DCM.
Uhe separated organic layer 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

H
a) Preparation of HO A~ ;“"\N/\Q intermediate (66)
H

20 A mixture of (trans)-4-[{(phenylmethyl)amino]methyl]-3-piperidinol (prepared as o
intermediate {6) in WO-00/37461) (0.04 mol), 3-bromo-1-propanol (0.04 mol) and
Na,CQO; (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.

25  The residue was purified by column chromatography over silica gel (eluent :
CH,Cl/(CH3OH/NH3) 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).

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



15 c¢) Preparation of internediate (72) A mxture of internediate (71) (0.083
nol ) and butyl al dehyde (7 g) in nmethanol (300 m) was hydrogenated with
pal | adi um on-carbon (10% (2 g) as a catalyst in the presence of a

t hi ophene &3 m). After uptake of hydrogen (I i t he
cat al yst wa@#%@@r ed over celite and the filtrate was g@ﬂ%%ﬁ%ﬁ@gssme
resi due was 20 di ssolved in aqgqueous HCI 2N (500 ml). The m xture was washed

with toluene and then separated into it36-layers. The aqueous |ayer was
basi fied with 50% aqueous NaOH and then extracted three tines wth toluene.

The conbi ned o %fh@éfﬁédmzs@’(o%m&” r’ﬁ&ﬁé}ﬁl gﬁﬂ n&ir\@ e noa]tééﬁs

evapor ated, yie tr
met hyl ] - 1- but‘?@@“ﬁ‘?ﬂ‘@ﬂ%ﬁ“ﬁm‘ h&&)ﬁéﬁlF%{%lésW erug }W AEBeR at i on of NH2
i nt er medi at e (( Z@hvﬂﬁtﬁﬂﬁi&@@&% fiertd 260 4:Aoab as e\aﬁorétem)bﬁldih@ of

i nt er medi ate4( Eﬁ%ﬁ%ﬁ‘g@ in nmethanol (250 m) was hydrogenated wth
pal | adi um,on- ¢af Bon /3 Z g) as a catalyst. After uptake of hydrogen (2

equi val enlss) the catalyst was filtered over celite and the filtrate was

evapor at ed, E&@Mﬁﬂ@lmﬂ g of (trans)-4-(am' nonet hyl ) - |
-butyl -3-piperidinol (internmediate 73 5 Exanple A 29 a) Preparation of

et o AN S RGN S s o 05 o

and Na2CO33 (0.0774 nol) were added. The reatl on m xture was stirred and

refl uxed for i 1‘, t.ered of f. The
sol vent was e%ﬁ%%&iﬁzgr@%[[ﬁﬁ%mcmﬁ%%]% éﬁége COW a(k:ér(]lr%nat ogr aphy

ur |
over silica F“’Félf }mW@F@@gé@ﬁnﬁ O’N‘i@ nydhopyrrapans 404 HAY were
col l ect ed andmd ba, S04 (DD8tmolpin mah)pmolanﬁ(ﬁetoyc 60d milpwdslstitred) amf reflintedrfoedi at e

(74). =g O"z'oli‘ﬁ)ulP rtﬁ&%q%iég%ggﬂie skyl%rﬁ%ﬁg{aa}%&téﬁﬁe dﬂé‘&"hltléhﬁis‘?{l{éﬁgp%g (74)

(0.0279 nol) um 15
on- car bon (1(13@1\42 pn washgd with yajes;drieds ﬁlé?redmddk%sqs\'enhyepmgmﬂate@ Togqui val ent s) ,
the catal ystresiife \ﬁasbhﬁﬁ@rby%tmwcﬂﬁmﬂm@phwvmwh@a (eRéntent was evapor at ed,

yielding 5. 7%}92 /(Cﬁ r&l—ﬁf\lﬁ?b’ﬁ&)&lﬂe pl)re fractions were collected and the solvent was
evaporated, yiclding 5 g of intermediate (68).

15
H
b) Preparation of —_ e intermediate (69)
‘L/"( § g,

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). :

20

Example A.28

H
a) Preparation of >]/0T1{ ;.m\9 intermediate (70)
o

A mixture of 1,1-dimethylethyl (trans)-3-hydroxy-4-[[(phenylmethyl)amino]methyl]-1-
piperidinecarboxylate (intermediate (1-d) in W0-99/02156) (0.426 mot), benzaldehyde
(0.5 mol) and palladium-on-carbon (10%) (5 g) in a thiophene solution (5 ml) and

25  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.



Exanple A.30 OH a) Preparation of d"" "NH internediate (76) 20
1,1-Di nethylethyl (trans)-4-(am nonethyl)-3-hydroxy-I-piperidinecarboxyl ate
(prepared as internediate (I1-e) in WO 00/37461) (0.06 nol) in 2-propanol
saturated with HJ (60 m) and 2-propanol (400 m) Wy d refl uxed
for 30 mi nYPESMPHEY,  cool ed. The sol vent was evaporﬁ%ﬁﬂzg&‘i@-ﬁg\gapor ated
with toluene. The residue was 25 dried, 7yi elding 12 g of internediate (76).
H b) Preparation of Nc\~ mni internedi at’e (77) NHZ WO 2005/ 000838
PCT/ EP2004/ 006285 -39 A mi xture of 4-brono-butanenitrile (0.06 nol),
inter rrgdi ag e (r?iﬁaonﬁﬁgn?fingmic)laﬁﬂdas W,Cﬁl&re(d(l?agmrﬁelvgnt;vfas éﬁﬁm{g&@_(l)_ gﬁt) }NaS
stirred and refluxed for : n cqgol ed .an t er ed. e sol vent
nas. evapor at effdih o pdiast By COURTbg S0 & SRR Bl btac ogr aphy over
silica gel (efClefh/(CHePHA;)OCOAS By fesfians werctioleatestind sk Blvientawasi ons wer e
((:;ﬂ?I) ectEgd alnde\tAaﬁsgrf&eJ Tlﬁaélfesﬂﬂﬁéw&\/o?ﬁﬁfll%&ﬂo?}mﬂi%&gdé %ﬁcﬂf 'I!h@t er med:c ate
: anple A .31 a ar at.i on. o N iat.e m re o
trifluor ogget P’(?C‘Hﬁ?tﬁzvﬁﬁ](im?“qnqﬁlw%‘#m% géggﬂil)"}‘% y@%‘?’ﬁt@ﬂgga "~ room 10
t enper at ur e. [[bR(pBeGhethylmink]methyl]3Hedipkyrb ipipelidlinpoartbiodilate (inferth&diarel ) was
added dropw 56) [Ilg fﬁGCJﬁ xture and the m xture was stirred at room
tenperature for” m nut es. N-Bronosuccinimde (1.4 nol) was added
portionwi se and the m xture was warped to 30-35C over 1 hour. The reaction
m xture was stirred for 30 m nut ¢%. ain N-bronosucci nimde (0.085 nol)
was added portionw se and the s warnmed to 35C. The reaction m xture
was stirred obEPmpaydtionaf room t emat ur e airdermicthiete (dhcant ed and added
dropwi se to a.NaOH sol ution 20% O mM). The mxture was stiffed
overni ght .at roomtenperature. Thgdproduct was extracted with DCM (3x). Che
separated orggnic, | aver, was,. dri il tered and ntyat.ed..  viel ding 193
o or i nt er moh et YahelESige (o 2b) mofii? ofobhed OB M BiBipinlt & (5]
10 6N HCL in 2-propanol (250 ml) was stirred and refluxed for 15 minutes and then

cooled. The solvent was evaporated. A 5% aqueous NaOH solution (750 ml) was

added. The mixture was extracted three times with DCM. The organic layer was

separated, dried, filtered and the solvent was evaporated, yielding 88.95 g of (trans)-4-

[[bis(phenylmethyl)amino]methyl]-3-piperidinol (intermediate 71).

H
e
¢) Preparation of intermediate (72)

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

15

catalyst was filtered over celite and the filtrate was evaporated. The residue was

20  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).

25

d) Preparation of /—/_d:“\m, intermediate (73)



20 A mixture of lithiumhydride (0.66 nol) in THE (600 m, p.a.) was reacted
at room tenperature under nitrogen, then a m xture of 2-hydroxy-2-nethyl -
propanenitrile (0.66 nmol) in THE (150 m ) was added dropw se and the
reaction stirred for 2 hours at roomtenpe I i Ving
m xture (,T)wg%\)m ure of internediate (78) (0.6 nol) f%’#ﬂ@of@g Sm) was
added dropwise to m xture (A) and after conplete 25 addition, the reaction
m xture was stirred and refluxed for 4 Ki84rs, then stirred overnight at
room tenperature. DCM and water were added and the organic | ayer was

nter ﬁégfjéu grA?’%S‘H 4551?&% &‘F’Qﬁe)% o’?%\éﬁ% Fl‘éﬂﬁno?\’ﬁw@w%ﬂgg,%gg 128 g of
2005/ 000838 PUth priiadiym o6y (104b(2|g)tagamyﬁtéﬁemakegf dragen i n CHSC]—I/ NHE

( ]-} ﬁlé was hy ﬁ@ﬂéﬁt@dﬂﬁkaﬂlﬂrﬁWﬂstﬁkfmﬁz%{?&)éelﬁbﬁifc?h?ﬁltﬁt&@ésd f%:yy atch;] ter :th a{<e
of hydrogen ( ui e .ca i red of f ~an e sol ven
was evapor.at ed Si%ﬁégg éﬁ%‘ 2@2 %HE&J"’FWFA °“HB‘?W’8?“P@§3S nto the

et hanedi oi*c acid salt (1:1) with et hanedi oi ¢ acid (0. 6 mM). The 5 sol vent
was decant ed.Exdagplg £#20due was suspended in 2-propanol. The precipitate was
filtered off and taken up i t hanol~oil ed and cool ed. The precipitate
was filtered off, washed agc\i@r' d, tyikl di ng 107 g of internediate (80).
Exanpl e A. 32 $iPrepaapanef i on ") an iidermediatgi(M)e (81) >11010 10 A

m xture of 1, 1-dinmethylethyl nethyl[4-[(nmethylsul fonyl)oxy]butyl]-carbam c
acid ester (0.02 nol), internmedi ate m (0.02 nol) and Na2CO3 (0.08 nol)
in ACN (100 mM) was stirred and refluxed for 48 hours, cooled, filtered and

tcﬂreol;r:a 'tg rg; e m&ﬁné‘diﬂpmgt@@sv anTﬁd:Es%ﬁr'e&'HPz-% y an @ qie& /dﬁod)
yi el di nggz épl%"fH'fY?F‘ﬁﬁ‘éﬁ“’rﬂé'g‘?"g é)gi’)" apd Nag é §3§’ RV d)ez' the

reaction mixture was stirred and refluxed for 24 hours; then cooled. The precipitate

10 was filtered off. The solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CH,Cl,/CH;OH 97/3). The desired fractions
were collected and the solvent was evaporated, yielding 11.1 g of intermediate (74).

OH
b) Preparation of C(—}{' ;"“'\ intermediate (75)
NH,

Intermediate (74) (0.0279 mol) in methanol (150 mI) was hydrogenated with palladium-

15  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 X S"“"\NH intermediate (76)
2

20
1,1-Dimethylethyl (trans)-4-(aminomethyl)-3-hydroxy-1-piperidinecarboxylate
(prepared as intermediate (1-¢) in W0-00/37461} (0.06 mol) in 2-propanol saturated
with HCI (60 m!) 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
25 dried, yielding 12 g of intermediate (76).

H

b) Preparation of NG mm\ intermediate (77)



loll\ a) Preparation of 40 o- B internediate (82) Internediate (3) (0.146
nol) in DCM (400 m ) was stirred. Triethylamne (0.146 nol) was added. The
reaction m xture was cooled to a tenperature below 10C. Formc acid (0.146
nol ) was added dropwi se at this tenperature and the re | ) re was 20
stirred atWPH®P®berature for 1 hour (= mixture A). ?ﬁ?@?@%ﬁ?’ﬁ% (56)
(0.146 nol) in DCM (400 mM) was stirred at roomtenperature for 1 hour;
then added to nixture (A). The reactiom%ri xture was stirred for 90 m nutes
at roomtenperature. Water was added. The separated organic |ayer was

dried, ; ilter edxgame bhﬁb@mogmhm @mnn]gulﬁhﬂdmediﬁl{eﬂﬂi(mﬂg %ggmla’f i

i nt er nedi at e : . ti,on of. inte | at.e y nt er iate
(82) (015 ot DBmell AR R0 S PaSimel S AR 5 20T obye Bon Rt e
stirred and r ehd filtered. e solvens was evapbrated.c ot iesiduarivastpuriGediscalitmwed t o cool
to room WO 20QR/,R{ARNBrABKFGvEE Sific! f‘(eﬁn@ﬁtz:@il CLHEH, O] Hgt}ws%.orﬁé Qs - The
formed precipitate was fhlt reg . of f. and c}rled, |elkcjl.| ng 4.5 g of

i nt er medi afe (43ons Wgls co @ffga“ flﬁsgllﬁe’ﬁh”éfﬁﬁ’ﬁﬁ@teéﬂ? ing f 3 eRidnteiedidls4)  and
(85) were pregfeiled. 5 H KINPIIp\ _ HN C HR 4 JP internedi ate (84)
Intermedi ate (85) Exanple A.34 HN- internediate (86) a) Preparation of A
m xture of in xafe (7) (0.08 nol) in DCM (400 m ) and triethylam ne
(0.1 nol) ottt at 5C. Form cid (0.08 nol) was added dropwi se. The
m xture was 10 stirred for 30 m ptH at 5C. Internediate (80) (0.08 nol)
and triethyl ag) Pepdritiod9f ol ) *“‘V 400 mxntweaia&c{d?d at 5C. The reaction
m xture was allowed to :,a.rm0 roomtenperature and washed with water.
The separ at ed Aofqp@ié 6f tifi@bacé@Sacidli18Gkolf inlwabdr g;boemq WAl Btis& At e6¥m Was

evapor at egy ang, CQEVAPYTAL 9 o 1ol HED Fnet1ELAAL 1 4 rl Mas bR 201 2t €

(86). 15

CA

dropwise to the mixture and the mixture was stirred at room temperature for
15 minutes. N-Bromosuccinimide (1.4 mol) was added portionwise and the mixture
was warmed to 30-35°C over | hour. The reaction mixture was stirred for 30 minutes.
Again N-bromosuccinimide (0.085 mol) was added portionwise and the mixture

.. warmed to 35°C. The reaction mixture was stirred overnight at room temperature and
then decanted and added dropwise to a NaOH solution 20% (2000 ml). The mixture
was stirred overnight at room temperature. The product was extracted with DCM (3x).
{he separated organic layer was dried, filtered and concentrated., yielding 193 g of
intermediate (78).

H

b) Preparation of d d'm\m intermediate (79)

20 A mixture of lithjum 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
ovemnight 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).

H

¢) Preparation of "m\,mz intermediate (80)



FQy/J\rq o\ ~~ V w~p b) Preparation of internmediate (87) Internediate
(86) (0.08 nol) in nethanol (250 m ) was hydrogenated with palladi um
on-carbon (10% 2 g) as a catalyst. After uptake of hydrogen (1 equivalent),
the cataly i ltered off and the sol vent was evapg iLel.ding 34 g
of interne %%O\ﬁ@f %8 20 In an anal ogous way, i nternedi {3%?@%/%6?8'5
prepared. HC_ V plIHHN-L -~ an internediate (88) W) 2005/000838

PCTI EP2004/ 006285 -42- Exanple A. 35 0 PHeparation of a~ ~- N+-1
i nternediate (89) Interrredlate(7) (0.013 not) in DCM (100 m) was stirred.
Tri et hyl ani nejpfepm&liiae (7Y {0.6 ¥R .ﬁdﬂ@dﬂmm 139) whett ema‘iwd&maat SC.

mixture vas SUEF éac@e% gty g%emﬂﬁ*ﬂ?é’gw‘ﬁﬂﬂﬂﬁt& Cgiﬁ*%ﬁﬁ beS e and
i nt er nedi at e filéred ¢fdarlitBe snttehtww@@br@t&dm’[‘hdr\;sxmms dasadﬁied:l mtAGN:andI' he
reaction m Xt dihGerSord e Uifatledific YBHIAIL . 93 &@eegag)n s i) imgashed wi t h

wat er. The separated organic layer was ter he 'sol vent was
evapor at ed, ysobiea wip dscante. JFhe résidue H@ﬁﬁ‘&?@de@@)z prepanpl abhs|peecipits wasH a)
P(rj gpgr ?t ion Oﬁﬁéé%donff"arﬁithlf&l Eﬁﬂieﬂiaﬂol(l%@l)ed adduoereﬂe%a%rgcxg@te (595% ?ﬁaréﬂ)t% was
added to added an e mxture was
cooled to - éf? ]?ﬁd@ng-ég{'ﬁf lfﬂ%ﬂ#@t &B\hﬂgm}fa%%eg@@ropw se in 5 minutes. The
reaction m xture was stlrred for 40 m nutes at a tenperature rangi ng 15
bet ween -5 anigxanfplCA.32nt er medi ate (56) (0.06 not) in DCM (50 nm) and
triethylamne (8.4 m) were added at onga. The ice bath was renoved and the
m xture was stirred at roomtenperatu for 2 hours. DCM (200 m) was
added. The miBrepargtionad washe /"'ng—i ( Bsarmedisted8dr / col d HCO (5%
aqueous)/water. The separat anic layer ‘was dried, filtered and the
sol vent was evaporated. The residue was triturated
10 A mixture of 1,1-dimethylethyl methyl[4-[(methylsulfonyloxy]butyl]-carbamic acid
ester (0.02 mol), intermediate (76) (0.02 mol) and NayCO4 (0.08 mol) in ACN (100 ml)

was stirred and refluxed for 48 howrs, cooled, filtered and the filtrate was evaporated.

The residue was purified by column chromatography over silica gel (eluent :

CH,ClL/(CH;OH/NH3)) 80/20), yielding 2.4 g of intermediate (81).
15

Example A.33

L
a) Preparation of %_O_Ch "I,\m_? intermediate (82)

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

20  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).

'ﬂd""\ 9
b) Preparation of *—g intermediate (83)

25  Intermediate (82) (0.15 mol) in 2-propanol/HC] 6N (120 ml) and 2-propanol (1200 ml)
was stirred and refluxed for 2 hours. The reaction mixture was allowed to cool to room



20 under DI PE/ ACN. The precipitate was filtered off and dried, yielding 23.2
g of internediate (90). b) Preparation of twci internediate (91)
Internmediate (90) (0.0478 not) in methanol (250 mM) was hydrogenated at 50C
with plati o bon (5% 3 g) as a catalyst in the fqa§8

t hi ophene S‘gPlrﬂ)l @n&(g% m). 25 After uptake of hydrogen (ﬂ%{ equ%@l t%%ts) t he
catalyst was filtered off over dicalite % d WO 2005/ 000838 PCT/ EP2004/ 006285
-43 the solvent was evaporated. The residue was triturated under DI PE. The
precipitate was filtered off and dried, yielding 19.7 g of internediate
(91) (np. 161C}mﬁeﬁu&aoﬁmglugahefomydpkﬁbmm filteead ¢fPad driedpiclding (94) were

pr epar ed. ~c-N 111111 ~ R~0o ¢ n~n IN ft
HN- Br HN- G |§|46§°f8*7’ﬁ’tea‘ané§f)a‘$‘é’k?<§‘g§ internodiate (93) N NE- C-Br p O
internediate (94) Exanple A 37 Q Preparation of VI"+ (internediate 95) O
A mixture of Ilndnsnalegdpstvery(ibRym¢diatSd84)mnt (8amard preparddy| ani ne (0.4 nol) in
DCM (10005m ) was stirred at 5C, then ethyl chloroformate (0.35 nol) was
added dropwi se 10 and t reactlon m xture was stirrg8 for 30 mnutes. To

this mixture, a solutj .... i ntX¥ nedi ate (59) ( - M¢1000 M) was
added at 5C, then the fure was allo t oinr@4Chy room

t enperature and was vvashed wi thiwat er. The organic | ayer Avag separated,
dried, filtered and the solve S evapor at ed, yielding 50/ g of

i nter msdl ate (95). 15 Tab [-1 : internmediates (96 0 (114) were prepared
according to the same ‘BP‘B‘E A B4 of Exanple A 38 inte Cdlate(SS)

Example A.34

§H \ E <

. pny 9 . .

a) Preparation of d HN— intermediate (86)
TS

A mixture of intermediate (7) (0.08 mol) in DCM (400 ml) and triethylamine (0.1 mol)
was stirred at 5°C. Formic acid (0.08 mol) was added dropwise. The mixture was

10 stirred for 30 minutes at 5°C. Intermediate (80) (0.08 mol) and triethylamine
.25 mol) in DCM (400 ml) were added at 5°C. The reaction mixture was allowed to
J/41m {0 room temperature and washed with water. The separated organic layer was
dried, filtered and the solvent was evaporated and coevaporated with toluene, yielding
41 ¢ of intermediate (86).

R
b) Preparation of md QN{@T intermediate (87)

Intermediate (86) {0.08 mol) in methanol (250 ml) was hydrogenated with palladium-
on-carbon (10%, 2 g) as a catalyst. After uptake of hydrogen (1 equivalent), the catalyst

i3

was filtered off and the solvent was evaporated, yielding 34 g of intermediate (87).

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

H \f
S

U

intermediate (88)



Intm Structure Physical data H- ~OR CGN nm 14N Cl trans; 97 Q OCN
SCH 98 ~0 ~C_ ! o0 3S-trans; WD 20051000838 PCT/ EP2004/ 006285 -44 Intm
Structure Physical data H99 OL,).,,, %o 3Strans; ~J g o XN-R 100 }
o-~/ otrans; H 101 ~-o- _ "HNo trans; HN~ HC 102 *o-cioi/ o trans;
103 o-r, ! ~V(R205/608838 np. 175C 7 |J Q p ~JCN 104 ~-o- POIVERAQ0A#28S H 105
o-c- J-1. 4CNtr ans; ~J p o 106 o-rr /g)o trans; H~

Example A.35
Sr €
Proparation of HQ \Nﬂ_i_g intermediate (89)

Intermediate (7) (0.013 mol) in DCM (100 ml) was stirred. Triethylamine (0.015 mol}
was added and the mixture was stirred at 5°C. Formic acid (0.013 mol) was added

5  dropwise at 5°C; then the reaction mixture was stirred at 5°C for 30 minutes.
Triethylamine (0.03 mol) and intermediate (67) (0.013 mol} in DCM (100 ml) were
added at 5°C. The reaction mixture was allowed to warm to room temperature, then
washed with water. The separated organic layer was dried, filtered and the solvent was

evaporated, yielding 5.3 g of intermediate (89).
10

Example A.36

L
a) Preparation of ©7 }\m_&é;c, intermediate (90)

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

15  between -5 and -10°C. Intermediate (56) (0.06 mol) in DCM (50 mi) 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

20 under DIPE/ACN. The precipitate was filtered off and dried, yielding 23.2 g of
intermediate (90).

H
'y
9—0——0— LN ﬁ}
b) Preparation of HN— a intermediate (91)

S
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).
25  After uptake of hydrogen (3 equivalents), the catalyst was filtered off over dicalite and



107 or / otrans; O0- OHHP 108 *OCLr~/ o f trans; WO 2005/000838

PCT/ EP2004/ 006285 -45 Intm Structure Physical data CN H HN 109 o Nm O
3S-trans; N O0- HN 110 o trans; off rr ill otrans; q ,o0 OH 112

*O C- NHO ci g RNo OH HOHNfr 114 *04-N 0 3R; X Exanpl e
A. 38 Prepargﬂ%%s;@‘?ﬁi i nternedi ate (115) 4- Met hoxy 1- buﬁa‘%\%ﬁ}?%fog&ﬁ%l) was
stirred in DCM (1500 m) and triethyl am'(r}é (1.35 nmol) was added, then

met hyl sul fonyl chloride (1.1 nol) was added dropw se 5 (tenperature rise up
to 40 C) and the reaction mxture was stirred for 2 hours at room

tenperat ure. Thesaivent wasevagmsated dihe desidut lwasvaritenated Thder MIBBNTEe prayipitateags

separ at ed, dgp%gediaggmgfaﬁe&,%emné 19978 of HARREALE D) [(RGsFRyEVaporated w th

t ol uene, vyi el

In an analogous way, intermediates (92), (93) and (94) were prepared.

H OH
%_O—g-dml}n—c—s? :;—H;r %_O_LOI““;}N—Q—% :;_H;

P S

intermediate (92) intermediate (93)

OH
%—o—@—dmm R N
NH—O——§ é—Br
S

intermediate (94)

Example A.37

ﬂ\oi oH
Preparation of 'O:Vﬁ% (intermediate 95)
o]

A mixture of intermediate (17) (0.336 mol) and triethylamine (0.4 mol) in DCM

(1000 ml) was stirred at 5°C, then ethyl chloroformate (0.35 mol) was added dropwise
10  and the reaction mixture was stirred for 30 minutes. To this mixture, a solution of

intermediate (59) (83 g) in DCM (1000 mi) 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 was evaporated, yielding 150 g of

intermediate (95).

15
Table I-1 : intermediates (96) to (114) were prepared according to the same procedure
of Example A.38
Intm. Structure Physical data
HiN-——
H
97 _%_O_E_N: S,,,,,,}}N_O “ trans;
LS

98 %_0_.@ a 3S-trans;

0
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internedi ate (115).

10 Exanple A 39 interne
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chloride (0.07 nol) was added WO 2005/ 000838 PCT/ EP2004/ 006285

t hen met hyl
-46

and the rSm2009900838xt ure was stirred at room tenper at FICE/BEZHOVPOGER,

m xture was washed wi th an aqueous Na2
| ayer was separated, dried,

organic
evapor at ed.
gel (eluent
t he sol vent
of i nternmedi
i nternedi ate

in DCM (50

nol ) was add
reaction m X
et hanedi oyl

m). The rea
Then,
sol vent was

Ct-(cH)ro_Q

(0.135 nol)
(gas) was bu
and the solv
t he m xture:
separated an

| ayers were |

resi due was

18.5 g of in
4- phenoxypro
and (120) we

the n

e _resi

sol u
fi

due \was

tion and with water.

0'so

sul f onyl
dr opwi se
The

The
‘ered off and the sol vent was
nurLflpd by column chromataography over

silica

@1 2

/ CH3OH 99/ § $dructilthe 5 | pr oduc

hﬁﬁ@&dmmns were coll e

cted and

has evaf
At e glle
(129)

) was

qtlrred

orated then co rat ed

~J//

eva

npl N.i)_éf%gepara
m£i€§$¥a 4- phe
and cool%_jto OC

with toluene, yieldi
ion of Cf-(CH2)ro_ i
AostiaBsit yl chl ori de (o
Chl orosul furic acid

ng 8.6 ¢
B ci

135 nol )
0. 149

Bddr op
ure wa
i cidoor i
Ftion m

se In 45 mnutes.

shrrajat bom
mm
|rre

de (
S Doured out on

atu
dded d

2

-

bath was Tenoved and
e for 2 hours. Then,
@R se, foll owed by
[ enperature for 20 hou
acted with DCM dri ed

t he

DMVF (2
'S.
and t he

xture
| 5 evapﬂ
j ] -NH2
n THE (
bl ed tH
nit IV.V.aWal

xtur room
,_extr

rat ed, yleldlng |nﬁ§hqu|a
i nt er medi Wsolut
500 tycwégﬁs isr and co
The re

ev-aboFr At . od A

e (117). b) Preparati
on of internediate (1
Eﬂaeﬁj to OC then, ammo
ction mxture was fi

he .addan Hin fhn V'Q[‘lr‘llj

pn of
17)
hi a
tered

T

Aas - was h

I\B.SEG%

crystal |

VVCT D

With

rough the sol uti
O

FV"I\[I {
Ot U O )

ed with HO (600
dcte ‘I

=
ised from CHSO

The aqueous | ayer was

éﬁg The conbi ned org
5ol Vent was evapor at ed
ered off and dried, y

e and 20

ni c
The
el di ng

ernedi g
byl chl g

e p63epa

te (I18) 25 Th an an
ride or 4- phgpoxyet

red_%_m?<:§

0go0
ch

IIII|/I Q

S Way,
oride, intermedi ates

trans; mp. 175°C

but starting T

rom
(119)

104

trans;

105

trans;

106

trans;

107

frans;

108

trans,




Cr(CH2),-0 NH2 internediate (119) O Cl1-(CH2)2-0_Q NH2 internediate (120)

0 WD 2005/ 000838 PCT/ EP2004/ 006285 -47- Exanple A 41 Preparation of
internediate (121) | -Pyrrolidinecarbonyl chloride (0.037 nol) was dissol ved
in tetrachl oronethane (12 m ). 3-Brono-I|-propanol (0. OggT h%4 ﬁwadded
dropwi se aW@ 908888 ction mixture was stirred at room errpera ure for 7
days. The m xture was cool ed on ice and 5 CH3OH (NH3) (2 nm) was added.

Then, DCM (100 m) was added and the mxture was washed with water, dried

and the sol ve Eurr%red—eve+——s+++eﬁhgeI on
a glass filte -__DCM) TﬁMHQMthurr fr actPRysicaldatd col |l ected and the
sol vent was eyapor at ¢d, vyi el di ng Hg of ifMermediate (121). 10 Exanplie A 42
oX \~/~ ~~np~Xz~i §+~~ Poe | ~/ o #ir;termadl ate (122) A
m xture of inftert¥diate ( ‘*z@

) 4- br B But anoi ¢ aci d, nef hy!
ester (0.02 lhol) an triethylanlpe (0\02frol) jn DM (150 M) was stjrred

S t
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evapor at ed. e residlue was take p i and washed with water. The
separated orgpniGgl ayer wa difi STt L ered ﬁgthe sol vent was

evaporated, vyjelding|8 g of TAtecABdi Age K122). (v T ~Hi b) Preparatipn of
internedi ate |(123) ol - Internedi ate 2) (0} 0154 nol) in HC/2-propanol

(6N) (0.09 nof) and thanol (100 m) wag stirfed and reflTuxéd for I hour.
The reaction jm xture mas cool ent wbs evapor at ed. The resj due
was taken up b n IDCM eﬁL th-H 0 Oprale separ ated organi c| | ayer
nd the solv ﬁ zapora ed. The residue was
we - l—(eluent.

was dried, fijtered

purified by c

CH2Cl 2/ (CH30H NH3) 97/3). The desiguwed frafti ons| were collected and the
sol vent was pvqﬂgrated, x%gbﬁi&gj;??@ f intgkpediate (123).

Q 8]

113 -}—&E—NC%;;}N_@O

H :2
114 —>7o { ::;JHN_?; \)0 3R-trans;
2]

Example A.38
O,
Preparation of SO g\\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\/\/O)s< intermediate

tion of
Preparation 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



In an anal ogous way, internediates (124) to (129) were prepared. WO

2005/ 000838 PCT/ EP2004/ 006285 -48- OH mCH2ry NH, H internediate (124) OH
XR”™ }~ NHXx internediate (125) c¢i OHH wuOH, T~ internediate (126) H NH
wnCHx H in ' (127) HICHx Hinternediate (128) tl1I1CHx H iff

i nt er medi a{‘g{)?@%@sgor the preparation of the final conpSURBYOVY6ES oyt
known i nternedi ates have been wused such as, e.g. 3-cyanopropyl brom de,
tetrahydrofurfuryl methanesul fonate, 3-48ydroxy-propyl ‘brom de,

2- met hoxyet hyl brom de, 3-nmethoxypropyl chloride, 5

t -4- ) hyd o - 1- [ 2- - dj | an-2-vyl ) eth - 3- pi .di nol
(deacr bod acuropoe Al o byl Sl oo s 5 b e
- met hy| et hoxyinixtropasieashed with aw tueeusNapGOh polationsand with waserdThexaganice,
2- (2- br omoet Niyberwhs Jepilla@8 dritA Sfiltef&i gty dnd tﬁsmﬁﬁp@w&ﬁ@%& The residue was
2-chl or o- acet onjﬁtqr hl e, 2-(2-chl or oet hox ‘éc_aft ﬂérol . 2&%’&4
chl or oet hy! ) - PHEtfisd ke cqlnmp HWB‘QWBW&W% cargehistustl - SHARIGHYRWPE)-B 1 10
nmet hanesul§ onprothete fradfibn@ére £AIROERE 8nd G SEIFHD G4 OAPaEHI, thelio-ddapdratepar at i on of
the final conpobpdRnERiRAES By bf intermediate (116).

Example A .40

| g
a) Preparation of CH(CRy OO‘R‘C* intermediate (117)
0

A mixture of 4-phenoxybutyl chioride (0.135 mol) in DCM (50 ml) was stirred and

10  cooled to 0°C. Chlorosulfuric acid (0.149 mol) was added dropwise in 45 minutes. The
ice bath was removed and the reaction mixture was stirred at room temperature for
2 hours. Then, ethanedioyl dichloride (0.176 mol) was added dropwise, followed by
DMEF (2 ml). The reaction mixture was stirred at room temperature for 20 hours. Then,
the mixture was poured out on ice, extracted with DCM, dried and the solvent was

15  evaporated, yielding intermediate (117).

)
b) Preparation of C*‘“(CHz)FO‘O‘g—NHz intermediate (118)

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
20  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).

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

'
CI—(CHz}a“O'O—ﬁ‘N”z intermediate (119)
0
O :
CF(CHy);~ i "z intermediate (120)
0



A mxture of internmediate (95) (0.336 not) in HCl/2-propanol (160 nil) and
2-propanol (1400 m) was stirred and refluxed for | hour. The sol vent was
evaporated and the 5 residue was taken up in a mxture of DCM and a snal |
amount of RPHb@sebesssThe m xture was washed with an aquegyspajsiBdtkgs SOI ution
and the organic |ayer was separated, dried, filtered, and evaporated,
yielding 71 g of conpound (255). Exarrpl e B2 HNO, nuu~ R a) Preparation
of internediate (20) 1O A m xture of i n¥er medi at e (85) (0.01 not),

i nternedi ate (115) (0.014 not) and sodiuntarbonate (0.02 not) in isobutanol
(100 m) was EBfimpled.qand refluxed for 40 hours; then cooled and filtered.
The filtrate' s soI vent was evapor at ed. The reS|due was n'irified by colum

chr omat ogr aph sidica gej/_(\el)lig@l NH3) 97/ 3). The
desired fract?rgﬁ%rgl\li/\(/)e"rdefI col l ected and e soI ven was e apor ated, yielding

15 2.6 g of t 0 06 th |

(100 ) was FyarouspetnBanPbnidd 03] follivesflsSolreioh wesenk ST 201
in the present@ n. 3aB1t0moelppmp@o!;(ﬂ @6 mmb) wa(sadaedﬂ@pwwd -mdrthebmaioa naiktung/ dr ogen
(3 equival ent§,),s stfntéﬁ F&Bﬁ't&ﬁﬁerm% £5d 7 dags. Q‘ﬂeﬁ&m@%tcbﬁed WicFQHH was

evapor at ed T ue was purd over silica gel on a glass filter

(el uent 20 d%/ g0, DEM (HW04ml) wigs #ddsd andithe migiee 451 | ect ed,

f2 iltered ?nd tvheledwhw& driad aﬁmp@mémdzasb é%porme&l’nweesmﬁﬁwusl panfistegher N )
propanol ang;.co ut at wi t

(B)-2- o enad FCR S %E‘g‘ﬁshfg o "é’%"iﬁg S, Thotroas Bhdiofs Agtedofidida el uld "1

yi el di ng 1.8 gplesint wasgyeparated, y)elc(mg)4 gvﬁm@me@@e (edhpl e B. 3 4- CHq a)

Preparation of r lol internediate (43) Internediate (26) (0.012 not) was

di ssol vedid n PEMA6R 491 ). Triethylam ne (0.012 not) was added and the

reaction m xture was cooled to a terrperature bel ow 10C. Formc acid (0.012

not) was added careful ly and he reagtion xture stlrred for

mnutes at at ratur t -m-g4, | nt er medi at e (67)
(0.011 30 not?ep\r}gl?’%’f’f‘r“ ed In DCI\/I . et Hyl am né“‘fﬂmél h%%) was
added and the WO 2005/ 000838 PCTI EP2004/ 00 -50 reaction m xture was

stirred for 45 mnutes at roomtenperature, to give mxture (B). Mxture
(A) was addedaAtmpixtrextfiinternfeBjatex(i8@d) (0H0d 54 mol) 4-brogror bigtendioavidyimethyl estevas stirred

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

H
L] o N\
b) Preparation of \tft/\’ OW‘C"’ @ intermediate (123)

Intermediate {122) (0.0154 mol) in HCI/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/NH;.
20  The separated organic layer was dried, filtered and the solvent was evaporated. The

residue was purified by column chromatography over silica gel (eluent:

CH,Cly/(CH;0H/NH;) 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.



overnight at roomtenperature. The reaction m xture was washed with 5% NaCH,
then with water. The organic | ayer was separated, dried, filtered and the
sol vent was 5 evaporated. The residue was purified by col unm chromat ography
over silic nt: CH2Cl Z/ CH3OH 95/5). The produ actijons were

col | ected g‘ﬁg%%fgﬁ@o vent was evaporated, yielding 3. S%éT 204 0¥ edi at e
(43). b) A mxture of internmediate (43) (0.007 nol) in HC/2-propanol 6N (7
m) and 2-propanol (70 m) was stirred-#d refluxed for one hour. The

sol vent was evaporated. 10 The residue was partitioned between water and
DCM Sodi untar bonate was adggd. The organic |ayer was separated, dried,
filtered and the M evapQrateg@, The residue was suspended in DI PE,
filtered of f and i clUfiy 40 C]. The resj di ssol ved in water
and 50% NaOH. This m xture was ex¢T¥Cted wi tlﬁ%gﬁtefm%ﬁ separated organic

| ayer was dried, filtered and the~s8l vent evaporated. The residue was 15
dried (vacuum 40C), then crystallized fromD PE/ACN, filtered off and
dried, yielding 1.3 g of cgHpounfl (2) (np.150 C). Exanple B.4 AOl~ a)
Preparation of inteq i(..&él.ﬁ 'E“Ure of internediate (88) (0.0106
nol ), 1-brono-2-mefhoxy-" éthane”(9AQ26, nol ) intemnediate (821 uncar bonate (0. 02
not) in isobutanol (100 m) was stjwred and refluxed for 20 hours, then the
reaction m xture was cooled, the salts were filtered off and the filtrate
was evaporated. The residuegwas pprified by col umm chronmat ography over
silica gel (eluent:§ CH2C gICI-_B NH3Y.. 97/ 3). The product fractions were
collected and the™ "%“’evaat ed, Yiehiangk @@ 9 of intermediate
(44). 25 b) A mixture of intermedfatle (44) (0.0067 nol) and HCl/2-propanol
6N (0.03 nol) in 2-propanol (80 W was stirred and refluxed for 1 hour,
then the reaction m xture was cooled and the solvent was evaporated. The

resi due was taken up in 4nd shed  with a 2% aqueous NaOH sol ution. The
organi c | ayer was~ d punchy Tt ered and  the solvent was
evaporated. The residue wWas susp i n DI peermeditefiZDur e was 30 boiled and
cool ed. The resulting precipitat filtered off, washed and dri ed,

yielding 1.78 g conpound (33) (nmp.135 C). WD 2005/ 000838 PCT/ EP2004/ 006285
-51- Exanple B.5 A m xture OQH co und (255) (0.0125 nol), 3-nmethoxypropyl

chloride (0.025 WW ASS), onate (0.0375 not) in ACN (50 m) was
stirred and refl ux or T H intermediate (128) '

i1
/\oj\/\/d““‘?ﬂz’“ . .
i intermediate (129)

For the prepatation 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,

5  (trans)}-4-(aminomethyl)-1-[2-(1,3-dioxolan-2-yl)ethyl]-3-piperidinol (described as
intermediate 8§ in W0-00/37461), 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)-ethanot, N-(2-
chloroethyl)-methanesulfonamide, and N-[3-{(methylsulfonyl)oxy]propyi]-

10 methanesulfonamide.



hours. The reaction m xture was cool ed, poured out into water and extracted
with 5 DCM The organic | ayer was separated, dried, filtered and the sol vent
was evaporated. The residue was purified by colum chromat ography over
silica gel (eluent : CH2Cl 2/ (CH30H NH3) 93/7/0.5). The re f ions were
col | ect ed WOQMSHE083H| vent was evaporated. The precipi Pﬁf"b%@@?ﬁgt ered off
and recrystallized froma m xture of 2-propanone and DI PE, yielding 3 g of
conpound (200) (nmp. 108C, [a]20,D= -10.78?9- 10 (c = 10.28 ng/2 nl in
nmet hanol )). Exanple B.6 A m xture of conpound (8) (0.0094 nol), butanal
(0.0094 nol) amdr 66 b figd ea&hpoundd. 015 nol) in nethanol (100 m) was
hydr ogenat ed w.th pl.atinumon-carbon (5% 1 g) 15 as a catalyst in the
presence of a ) fhe solution (2 nl). After uptake of hydrogen (1
equi val ent), tAeixutcaf intermediate (97) (&3 36dnd) in RIS propaindk (26Gimd) anti @-piropianelat e was
?{880{71 a; ed. . TQ@OG:(E?S'“%H%%%%%’%}JJ@'f@ﬁﬁﬁbuﬂ%\é’@&@cxﬁﬁs"d@ﬁ bigl and Sg' ution

a .. The, l aye re separated. e agueous phase was
re-extract gd Vieifueryaytaken ‘%T%xﬁ%{@%%&é&ng‘?ﬁﬁ?ﬂn@qlﬁ%@ﬂ fe dried,
filtered and tihixteoveewishedbsith i Fmeque aainedia sdlbeor and itlbieegandxslayenwiak | ed by
col um chr omat : bl : : NH3) 97/3).

LEH-ARH Gri0 Fiertl) an Bvldlarc IR 71 o CHafApRUAd SV

The product fractionds were col an %)Fvent was porated. The
resi due was dissolved in ACN and converted into the ethanedioic acid salt
(1:2), then fixampleB.2ff and dried, yielding 1.62 g of compound (11) (np, >
110C). An anal ogous procedure can b sed by N%]epl aci ng butyral dehyde with
4-fluoro 25 benzal dehyde for pa-H Ngmeogp s such as, e.g. conpound
(64). Exanpl ea)Brepatatibresimedi ate (123) (O° 1) i itenmbdiste (A0 m ) was
stirred and.-refluxed for 6 hours. The rea m xtur & was cool ed and
washed with DCM The sol vent was evaporat ed~~30 The resi due was suspended
in ACN. The precipitate was filtered off washed and dried, yielding 1.58 g
of conpound ( 1sMixths of imermpdiate (@) 4l moly intermedigte (A1) (R0tmaD ard  was added to
a suspensi on Gdiuficarbomth (8102 nfol)dy ispButéibl (100 nlj WasIBrrEA Md(réfhuxet Yora#od t?e
reacti on m xt t ' IHR.C..; ACI 0. 96
m) was addedq{é’rﬁ_f)smg%%%g%d%gd hgeﬁ%%rggﬁﬁéﬁéﬁogﬁng@gﬁ%{%g r@gg%sll%% “%ﬁsxt ure
was stirred formiged By ¢nlyneschipmatogranhy evertsilica 2¢l d¢lusnt peH:Gl/(CHEMHNHoh of

i nternedi ate ¢769) Th@ddikedpdclionsivdpdlieabd ard)thedolleht walehydoadidd) gieldngd N ) was

added, th t 1. 5/ 000838 PCT/ EP2004/ 006285 -52 was stirred at
roomterrpglirgat %%?Pfé'&‘%%ﬁ%d\é%@'m\ﬂ 100 m} and water (150 m) were

b) Intermediate (20) (0.006 mol) in methanol (100 ml) 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
20 : CH,CL/(CH;OH/NHj;) 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).

25 Example B.3
H
|
o
a) Preparationof ' @N\E’* intermediate (43)

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
30 mol) was stirred in DCM (60 ml). Triethylamine (0.029 mol) was added and the



added, the mxture was stirred and the | ayers were separated. The organic

| ayer was washed with a 5% aqueous NaCH solution and with water, then
dried, filtered and the solvent was evaporated. The residue was purified by
col um chr omat ogr aphy over 5 silica gel (eluent: CH2Cl 2/ (CH3OH NH3) 96/ 4).
The productWa28¥eM#hRs were collected and the sol vent REIEEMWHN6ESed. The
resi due was crystallised fromD PE with smal | anobunt of ACN, the
resulting precipitate was filtered of f: éﬁd dried, yielding 2.2 g of

conpound (26) (nip. 106-108 C). 10 Exanple B.9 A m xture of conpound (43)
(0. 0051 nol) Jeactian biktaxyves strrdd@br £Sahintienat r¢on temipyratng) to gitrdEm{xhite @)) was

stirred OVerv\”ila/ﬁgI}{;)zegA)f % E%%ﬁgggfmdmsﬁ%9%ﬁ§%%é Ra¥@ftd The

concentrate eous ammonia solution and extracted with
DCM (3x). Theovsapght attre@fn&ﬂ@&mt% The sracypnamigirewes washedayith S % NaOHnteR o vent
was 15 evaporvamegl'aterT TRe g@mf?@rm sﬂﬁ&aﬂdﬁdrledzﬂ&rédraﬁMHasaﬁéxﬁWs The ( 44)
preci pitate was e

(nmp. 130C). Se r%te(ge[% epa#J ‘fql‘gﬁn r{ﬁgr%phly gﬂ Sl]ﬁaﬁﬁﬂgﬁ{gd, ate
(130) ci O @:IrﬁidGHnDId 94). (Ibe mumumwmwmm( ﬂ;ageolmn) WARLS

hydr ogenat ed Miapdta m 285 bpiﬁ@m&ﬁm@.@ talyst in the presence of

t hi ophene sol ut) on | ents), the
cat al yst was %4‘?’&"&,‘8 g:n}ena L@y@o(fo\lé W&M ‘gﬁ?ﬁw%ﬂ*ﬂ@ resi due was
crystallized I-popneDN0nITwas stimed padxeflyicti ddrenwheur f Thetselverd was Evapomiteddr i ed,

yielding § g ﬂierkﬂ&%r\ﬁ@ Phetioncl baWeen mtemwcm% fuﬁhc&%é&a £ 88, rm') was
taken wup in _&PI orofqrm (100 added

a
Met hanesul f oniie SEANGpYSF ?’“ﬁ’ese(’ﬁa%@@“ %‘ateﬁeﬂ "‘aﬁhBF%‘f"'&F WWBP‘PW? \?@E added
dr opwi se at aresichnpedsatispendeld éd DIPE, filfered 6ff anidodyizdl i l(mum X0UCe Thasgeskier red for 30

m nUtes, SR b ed B ff §8ANaOLH 1 EBEAIH, ERBCBRLIRRICUORcEvapor at

The residue was pur| chromato rap over silica gel (el uent
CH2d 2/ ( CH3OHERMAfFd orBanis layqrwwééﬂ filsgred P‘rddb? $odveat Gyepaated The residye way t he
sol vent wgs edtAqvaeingsl. 40TOE thes SiyetaltizetoFons DEREAGNilkered3Af ShdRIGEACN (0C) . The

(e P180 O Togink o S oodhuie BBIghirtosoes - 530 Exampl o Br 1 )
Example B.4

H
f
CH;
a) Preparation of \Wd H KgO\K intermediate (44)

A mixture of intermediate (88) (6.0106 mol), 1-bromo-2-methoxy- ethane (0.015 mol)

20  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/(CH3;OH/NH3) 97/3). The product fractions were collected and the
solvent was evaporated, yielding 3.3 g of intermediate (44).

25  b) A mixture of intermediate (44) (0.0067 mol) and HCY/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

30  boiled and cooled. The resulting precipitate was filtered off, washed and dried, yielding
1.78 g compound (33) (mp.135 °C).



A mxture of internmediate (130) (0.016 not), 2-chloro-3-nethyl-pyrazine
(0.016 not) and calciumoxide (0.02 not) in DVA (5 mM) was stirred at 120C
for 48 hours; then cooled. Water was added and the m'xture was extracted
with CH2C12/ CH3OH. The 5 separated organic |ayer was drje filtered and the
sol vent was @IY581%¥d. The residue was purified by coTW%W“&W&?ography
over silica gel (eluent : CH2C 2/(CI—|3CJ—V§\JI—B) 93/ 7). The desired fractions
were coll ected and the solvent was evaporated. The residue was suspended in
DI PE (0C). The preC| itate was filtered off and dried, vyielding 1.45 g of
conmpound ( 68) C). 10 Exanple B.12 oon~o0 "~( a) Preparation of cx,a

f |1 né er ”fﬂ' i’it Q\ﬁﬂaﬁ&rl )eofébnfﬁozsadmzss)qb Oizﬂrﬁélmdhéih&gﬁl%ﬁ)l chforidd MS)ma fi;d e
I e - 0 eS no in

(100 m) wgs H’\}’Eﬁ’% éﬁ%"@% W@ﬁgﬂy)ﬂﬁg‘lw&ﬂ?‘é’%%‘gﬁé gfﬂ“"fd%r s a catal yst

i n the presendoursf Thelreaspioremixtiewas ¢aoked(, poured ut Afte waten Sdeptradtel with hydr ogen (1

equi val ent j, tﬂ@\dc?ﬁeadryﬁic RP whi Aeﬁﬁs@@l dakd, fedd tamethé galwn@t»es RoraRHANOT at ed.

Th d B

L WL M e R e A

yielding 2.9 g:mfch/(cm@ﬂnﬂw) 83/@/0(5). 3 puie)fraétions xieter oo lledied ant erermtlienttveas( 131)

(00048 mot) el bk df%‘h%%@ﬁﬂzﬁ!a whElerd Pott Mldrolrbatffla Foff PRARRL of 100 M) was
e uxe for

stirred and r our reacti on m X \6% cool ed and
the sol vent wesPreRaRgesand &!Ewéd%%saﬁ@mgnti@lz@r{mplqsncﬂeﬁ 7t10@Qhed with

a 2% aqueaus NaEH020mgd mhin miflanelp)gani ¢ | ayer was separated, dried, filtered
and the solvent was evaporated. The residue was purified by colum

chr omat ogr aph ica gel (eluent : CH2d 2/ (CH3OH NH3) 90/10). The

pr oduct fract?%ﬁ%@m\%esg—ée collected 25 and the solvent was evaporated. The

resi due was difsBbitueaf samppund §p@H9P4 med), uvanak(0:08 mphand patessium acetate

(B)-2- b;Jt enedl(oolg:s rlﬁtﬁl)ﬂl ﬁahano(aoﬁmlwésmy&ugaﬁtee uatﬁlpmuﬁam%ﬁwamhemsv (Tgi)
recipita Was | n oun
(o S 1505 0) % o sl o Bresng 80K oy efffonte iy, Anta@or PG5, 4

m xture of i nt(b equdilent)e tl(ﬁ@)ila{ysl m@ﬁmﬂ pifionerelite @adthaifijtrafgawassavaporated.and
R0 S e SO 03 PO e s
t enper at ur e \3?§5f)3"@i) fhﬁg HEF YA tEPare q?‘ﬁ agpPauSRiase Was Lo gt ga?%%@e and the
(100 ml). The combined organic layers were dried, filtered and the soivent was
2 evaporated. The residue was purified by column chromatography over silica gel (eluent:
CH2CL/(CH;0H/NH;) 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-
25  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.
30  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

35  DCM (75 ml) and the reaction mixture was cooled to a temperature below G°C. Formic
acid (0.96 ml) was added dropwise at a temperature below 9°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



m xture was stirred for 45 mnutes. A solution of internediate (73) (0.012
nol) in DCM (30 m) was added and the reaction mxture was stiffed
overnight at room tenperature. The reaction m xture was washed with a 5%

aqueous Na LQn and 5 water. The separated aqueou r extracted
w th DCM %i@éfg@?ﬁt ed organic |ayer was dried, fil te?‘éﬁﬁ&”@%ﬁéent rated.
The residue was purified by columm "~ chromat ography over silica gel (eluent

CH2Cl 2/ CH3OH 90/ 10). The pure-fractions-32nere col i ected and the sol vent was
evaporated. The residue was concentrated with toluene and the solvent was

evapor at ed, Yive siirre@atdodh teniiferanité &5 F@dina! BCHL380 ml)d Matef (150 K1) vereOf _
internediate @3%) (0..0069 %I n tﬂeg&anol (150 t{‘1136)].B\/\/as .hgldro enated with
pal | adi um on-#4F% She PixpeE W d the. layerp wefe separy F 8EANEBYEFWOS hi ophene
sol ution (1 mvishedWitkea SYpigatoas daOH\sdiutige and Bittewaten tep dtied, filteied andithal yst was
fil d of f ' ' j ] id

|| tered off Qb YhsRhbidrfedTtle feiBud hhd f2ified VRSl GRACEBREAERLhy JVBP " esi due

was crystallize rom2-propano and converte

et hanedi oi'c aiied gshieluentyC ;Clzf%%%ﬁa?%ﬁe'l‘mw frastiens werg celiscted, yi el di ng
2.25 ¢ 8!‘ Corﬁiifgléﬁkd\ibﬂtﬁ)las(dmorﬂ?dl@‘ﬂe ﬁhidu% _Emmad(wnﬁd Mnﬂalgarvaﬂm @ﬁd}%gw 012 50

i nternedi ate ure,.of internmedate : t),in

m) was sti rr%ﬁ‘f"ﬂ% ?fiMthéaW‘ﬁgng }fr ?lﬁl%éﬂ ‘ﬁ%ﬁ@eﬁs&gﬁ(gg e‘gr’}’bel‘goﬁ%%'?&é’ tion

m xture was cw@mipeuind@6Hmp. tebI&Dt enper at ure 20 bel ow 10C). Then formc
acid (0.016 not) was added dropwi se and the reaction mxture was stirred at

a terfperaltourefg,g{ $0C for 45 mnutes. (Solution A). A solution of

i nternedi ate 59‘#%%.013 not. ) . i (60. M) was stirred at room
tenperature, M ‘E‘Fﬁﬂf&ﬂ‘f‘l’@m(lé‘mgo'&@oﬁ\{l)m%’é‘ aa%/&é‘&}“’a‘hﬂ{glﬁﬂ%“@%&oilﬁhaﬁ xture was
stirred at rTRY{30any) enasstirted obanightat idomteamperafiine thenrcohicenited inoacod) was
added and th I ga's?]ﬁ s i Eggiﬁ eyl Lienper at ur e.
The reacti oneIn]‘lgegc'? ﬁérégﬁvﬁvgéés was eegvg.%v@%q@\eté)%&er_. égélgiﬂ)ar afi g%ﬁ"%?‘%arur’]’?‘g | ayer was
dried, filter@EMadn)- chssensratedasganiciipver wag drieg, Blicred and the salveat wes col urm

chr gmat oglrsap hevapotated STh feslacll@a&as(cglstagaéd from@liiﬁm.q’mféd}{ﬂﬁ te7»bﬁsgﬁ{e@d. | g_he
product fractimgns e . ted and t vent,.was evaporated, yielding
3.1 g of int e‘?’tﬁmaﬁ%g?%%ﬁ??gﬁfqﬁ?mﬁo%gg?ﬁ?@pg% icl%'t ernedi ate (133) (0.006
not) in 2-propanol/HCI (6N) (6 m) and 2-propanol (60 m) was stirred and
refluxed for BxdmplgB.1The reaction m xture stood overnight at room

tenperature and was then concentratg®. Thg residue was partitioned between
an agqueous ammoni a-sol ution ag,d\p@?@' dted organic layer was WO
2005/ 000838 FUPreppgonprD062858" - ri ed, gred awen@qsimﬂg?)at ed. The
product was crystallized from ACN and D PE_o

Compound (24) (0.026 mol) in CH;0H/NH; (250 ml) was hydrogenated with Raney
20  Nickel as a catalyst in the presence of thiophene solution (1 ml). Afier 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

25  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 : CHClo/(CH;0H/NH3) 93/7). The desired
fractions were collected and the solvent was evaporated. The residue was suspended in

30  DIPE/ACN (0°C). The precipitate was filtered off and dried, yielding 1.1 g of
compound (63) (mp.180 °C).



filtered and dried, yielding 1.55 g of conpound (113) (np. 126C). Exanple
B.15 H N~ OH a) Preparation of internediate (134) 0 5 Conpound (226)
(0.013 nmol ) in CH3OH/ NH3 (300 m) was hydrogenated with Raney Nickel (1 g)
as a catalyst. After uptake of hydrogen (2 equivalents) the catal yst was
filtered of VOIS ti|trate was evaporated, vyielding BCVER284006¢5er medi at e
(134). b) Methanesufonyl chloride (0.54 §§) was added dropw se at room
tenperature to a mixture of internediat& (134) (0.0064 nol) and
triethylamne (0.013 nol) in DCM 10 (60 m). After 3 hours, nethanesufonyl
chl oride (0.2 Exhnpledkliadded and the mixture was stirred for 24 hours. The

m xture was Vasasurdbf iltenRddiite (IBUﬁo@ﬂa%l)Pz-Eﬁbﬁ%ﬁ ﬂ’@tﬁyl ﬂidzﬁﬁ. (0.b1d beped and

t he sol vent was, eyapor at.e u urifie hco um
chr omat ogr aphy#™d ; PF‘#E&’%’E‘P& ' é"ﬁ&’éﬂp %q’{\lﬁ% %3 s/ 2,

97/ 3). The pmoderttWﬁtemﬁsaddmamdnlemmhirewasadtramﬂwanHﬁitwémlgomghevaporat ed.
The residu led, t
filtered o f“@%&{@%ﬁﬁﬁu arggdﬁehfﬁl}%dﬁﬁd@#ag@%%o %‘nqlg& 134G,
[aj 20, D= - 9. 8336 @ leéé;m@luwgphromaomp ovan silisa gek(eluep qure of
(r:ﬂo;rpound (192p3679. g&ﬁieﬂgdd)ﬁabﬂ’bmwadido_nectédlhnﬂi& sl&ﬁdeht,w@%ﬁ;{o&@edmme and dZI-HE (50
was stirre un o} s adde
dr opwi se (SC) s\';ﬁile“)raséa %gﬁﬁ%q%?w%wesgm??lg& f&%@@%a&ﬁﬁ%ea@ anmoni a
(gaseous) wagieldiig).éYig efnoopgndA685@pf HI°ED nin. After reaching room
tenperatui@®, the m xture was stirred for 2 hours, taken up in DCM and
washed W th wakghnle BX® Organic |ayer was 25 dried, filtered and the sol vent
was evapor at ed_‘l'%mm du purifi over silica gel on a glass filter
(el uent: CH2Cl 2/ ( CHBOH NHB) V@‘fp .:‘ Wns were collected and
t he sol vent W@?p@g@&%@}‘ed Tﬁe\’Fés’ iry eGnibiNatd (T5)
filtered off ed and dried, yieldi ng 0 4 d of conpound (197) (mp 136

C, [a]20,D= -11.52 (c = 10.42 ng/5 m in CM30H)). 30 Exanple B.17 A nixture
of conpound ( WOwixn(ré ofigermiadiste @l}i(otml:ﬁdlrwdarm~mme&91-&amypd3)oxbﬂow (30 m)

was stirred at, | C. . Form 00 prlgg d C. The
m xture was sti ?“é‘a ac’fieg%(? (Hégmrﬁ ﬁﬁ aurl\ﬁ@%asﬂy n%elnﬁt W“FI %lglglz e (0.015
mol ) was WO 2005a00088%, Periserzabsl paisagesence of thiophene solutlon (2 ml) After

15  uptake of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was

evaporated. The residue was purified by short column chromatography over silica gel.

The product fractions were collected and the solvent was evaporated, yielding 2.9 g of
intermediate (131).
b) A mixture of intermediate (131) (0.0048 mol) and HCl/2-propanol (6N) (5 mi) in
26 2-propanol (100 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 purified by column chromatography on
silica gel (eluent : CH,CL/(CH30H/NH3) 90/10). The product fractions were collected
25  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

H NO;
a) Preparation of NN '""C"’-ﬂiQ intermediate (132)

Lr
30 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



-56 added at 5C. The reaction m xture was allowed to reach roomtenperature
and was washed with water. The organic |ayer was dried, filtered and the
sol vent was evaporated. The residue was purified by colum chromat ography
over silic I ent: CH2C1l2/ (CH3OH NH3) 95/5). The_product fractions
were col | eg‘f(gﬁmgé@k#he sol vent was 5 evaporated. The re§$yﬁ%2°9\%'§°6%?ﬁssol ved
In ethyl acetate and converted into the ethanedioic acid salt (1:1). The
precipitate was filtered off and dried,-3ielding 0.6 g of conpound (238)
(nmp. >112 C). Exanple B.18 10 A m xture of conpound (241) (0.0033 nol),

polg ?ssi um hychgt@ﬁgb&&ufe_?_ari:@@%,?h)foxﬁﬂ&iaci&(df[fmgﬁolﬁgﬁtaﬂhéd &gﬁﬁé z%:fdrtﬁéi and e
refluxed for 5 days = The mxture was coaled. an A V& evapor at ed.
The resi due M%%Wﬁ slni"ﬁﬂgd é‘t%%"nivﬁ&ﬁ'g?“ aﬂa‘ewd*aiﬁ@ é’%ﬁfi‘ct ed 2 times
with DCM ThD@vgahint) wapaddedand tieapmtion mikturd wae gtirredidvemightiataoent he  sol vent
was evapor at | | 'ag,gp o g over 15
silica gel (g%gﬁ%%éﬂ%e%?%%%;w t.h‘_;‘ﬁghﬂé reo‘%lr}g{m?rg(g([:l |(_)n§i wer e
col | ect ed> aripternBhesssparated a%%ﬂ%wbwﬁ%%as:tﬁmp -dihe sopagatesqrgapic v el di ng
0.14 g_ of tcorrmmd? dﬁeaflﬂuegedrahlcendéréd;atéd.%Srebiaee wmmdsyw@m\ﬁgr espr epar ed
according to one t he aboye nMl,es.. - : . No. Structure
Physi cal dat & W?Oglr—? bgger.sﬁlga g"%g"‘&e“%@h&aﬂ{j‘gﬁ@?ﬁ{’#ﬁ)@PB’i? Moate (1:1):
p. 174C 0 Hver8cdletteBandize salvyenhwis evapgrated. IhEresidublMias @hiRerra@Bdavith-~~ t r ans) ;
™. 127C VIO 2005/ AR5 R0REH R0 RREARRing 25755 Pintdrhedible 133 UCt ur e

ysical (datay s mixture of intermediate (132) (0.0069 mol) in methanol (150 mi) was

hydrogenated with palladium-on-carbon (10%, 1 g) as a catalyst in the presence of

"; thiophene solution (1 mi). After uptake of hydrogen (3 equivalents), the catalyst was
filtered off over dicalite and the filtrate was concentrated. The residue was crystallized
from 2-propanol and DIPE and converted into the ethanedioic acid salt (2:3). The

15  residue was filtered and dried, yielding 2.25 g of compound (107) (mp. >160 °C).

Example B.14

e
a) Preparation Of /0\/\/ M'CHz-H% intennediate (1 33)

A mixture of intermediate (26) (0.016 mol) in DCM (60 ml) was stirred, triethylamine
(0.016 mol) was added and the reaction mixture was cooled on an icebath (temperature

20  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

25  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,CL/(CH;0H/NH; 7N)95/5). The product fractions were collected and the solvent
was evaporated, yielding 3.1 g of intermediate (133). _

30 b) A mixture of intermediate (133) (0.006 mol) in 2-propanol/HCI (6N) (6 mi) and
2-propanol (60 ml) was stirred and refluxed for | hour. The reaction mixture stood
overnight at room temperature and was then concentrated. The residue was partitioned
between an aqueous ammonia-sofution and DCM. The separated organic layer was



H4 B.2r x xx=trans); np. 90.2-112.3C 'V~ H5 B.1t trans);
dioate (1:1); "cx' =x p. 213C NH= "CHx 6 B.2~ trans); np. 142C H 7
tir ".cH2 H xx= trans); ethanedioate (1:2); Cl np.>125C HNH= H:H

|_k)ll
B.l FI trans): l (1:2); np. >1800C 10 trans); ethanedioate (1:1) 9
Ci -pro%’gﬁg‘fs?é?{'%ss 1:1): rap. >92C 0 NH= N H trans); FeUREHRHYSH e (1. 2);

[
B.5 p.> 130C ~~rCHy N NH= trans),; etkanedioate (1:2); 11 B.6 Cl p.>110C
WH=_ N~ HO,,--x 12 B.3 ' trans); np. 146C 0 H H MH=

dried, filtered and concentrated. The product was crystallized from ACN and DIPE,
filtered and dried, yielding 1.55 g of compound (113) (mp. 126°C).

Example B.15
HaN. o~ OH
a) Preparation of T:Iy intermediate (134)

O

5  Compound (226) (0.013 mol) in CH;0H/NH; (300 ml) was hydrogenated with Raney
Nickel (1 g} as a catalyst. After uptake of hydrogen (2 equivalents) the catalyst was
filtered off and the filtrate was evaporated, yielding 5.1 g of intermediate (134).

b) Methanesufonyl chloride (0.54 ml) was added dropwise at room temperature to a
mixture of intermediate (134) (0.0064 mol) and triethylamine (0.013 mol) in DCM

10 (60 ml). After 3 hours, methanesufonyl chloride (0.2 m!) was added and the mixture
was stirred for 24 hours. The mixture was washed with water, the organic layer was
dried, filtered and the solvent was evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: CH,Cl,/(CH;OH/NH;) 99/1, 98/2, 97/3). The
product fractions were collected and the solvent was evaporated. The residue was

15  crystallised from DIPE with a small amount of ACN, filtered off, washed and dried,
yielding 0.7 g of compound (193) {mp. 134°C; [a}20.P=-9.83° (c = 23.40 mg/5 ml in
CH;0H)).

Example B.16
2= A mixture of compound (192) (0.006 mol} in pyridine (0.012 mol), DCM (50 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 | 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
25  dried, filtered and the solvent was evaporated. The residue was purified over silica gel
on a glass filter (eluent: CH,Cly/(CH3;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;
[2]20.0=.11.52° (c = 10.42 mg/5 ml in CH30H)).
30
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



13 B.3 trans); np. 1400 C WO 2005/ 000838 PCT/ EP2004/ 006285 -58 Co. No. Ex.
No. Structure Physical data nC ro 14 B.5 trans); np. 168-170C 0 H
~/JI-1CH 2 trans); ethanedioate (1:2); 15 B.5 ~~~/// & C, p.> 115C H

-wCHz 16 B.7 Htrans); np. 240C H 17 B3 trans); np. 12$81 {'ﬁ@bﬁ 18 B. 7

i X. CHi Ho'WQ 20454088 np. 140C O ON."h NH 19 B.3 (tr& ﬁﬂ’“ 1) .

197C H 20 B.3 wx (trans); (E)-2-butenedioate (2:1); N p. 184C 21 B.3 Co N

(trans); np.- 153C NH2 N oHH trans); ethanedioate (1:2); NH 22 B.2 ,N p.>

174C , ONYomH) Il,cH NH trans); ethanedioate (1:2); 23 B.2 p. > 162C
added at 5°C. The reaction mixture was allowed to reach room temperature and was

washed with water. The organic layer was dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel (eluent:
CH,Cly/(CH3;0H/NH;) 95/5). The product fractions were collected and the solvent was

5  evaporated. The residue was dissolved in ethyl acetate and converted into the
ethanedioic acid salt (1:1). The precipitate was filtered off and dried, yielding 0.6 g of
compound (238) (mp. >112 °C).

Example B.18
10 A mixture of compound (241) (0.0033 mol), potassium hydroxide (0.009 mol) and

ethanol (50 ml) was stirred and refluxed for 5 days. The mixture was cooled and the
solvent was evaporated. The residue was partitioned between water and DCM and was
extracted 2 times with DCM. The organic layer was seperated, dried, filtered and the
solvent was evaporated . The residue was purified by column chromatography over

15  silica gel (eluent: CH,CL/(CH3;0H/NH;) 95/5). The product fractions were collected
and the solvent was evaporated. The residue was dried, yielding 0.14 g of compound
(249).

Table F-1 lists the compounds that were prepared according to one of the above

20  Examples.
Table F-1
Co. .
No Ex. No. Structure Physical data
- H P
1 B2 e e MCHN " (trans); (E)-2-butenedioate fl:l);
' mp. 174°C
)
H
ot ;
Hi Hy~] ~
2 | B3 e ’ ,@/ (trans); mp. 150°C
H NH;
3 | B2 S~ "'CH’_‘{&Q (trans); mp. 127°C
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C, / nn2485H"
p.> 125C CL (~ ~ N

~tonl G \%256550083“3”3); np. >l
1.2 > 125C ~cxs

No. NHi

25 B. 7 ci

et hanedi oat e

B.8 "

+ (trans)

\o~/ Mcx,-H NH

" trans);

np.

p.
rrp 139C 0 per/ ppi

Htrans); Q

29 B.5 xH,

(5% ;

-59 Co. Ex No. Structure Physical
OxOv v x 2 trans);
/"V V dHUCH2H 26 B. 8 (trans);
80°C H 28 B.8 ppCH pirhbesbisdiils
trans); np. C1

31 B.5 trans); rrp. 118C 32 B. 2

trans); ethanedioate (I up. 162C O N pp \ 33 B.4 -eu
35C__0
Co. .
No Ex. No. Structure Physical data
H
gé““‘
4 | B2 H (trans); mp. 90.2-112.3°C
H
5 B1 H—d“CHrlﬁ' ktrans); ethanedioate (1:1);
‘ hmp.2l3°C
-
NH;
HCH;
6 | B2 S~ Jg . |trans); mp. 142°C
H
7 Bs HO\/\/d"CH; N NH, (trans); ethanedioate {1:2);
cl mp. >125°C
H
8 | Bl o (trans); HCI (1:2); mp. >180°C
H o
9 B.S /Ox/\/dncuz—pl M (trans); ethancdioate (1:1)
) cl 2-propanolate (1:1); mp. >92°C
0
H
(5”" "
H trans), ethanedioate (1:2);
0| Bs N “ ( s)eoane ioate (1:2)
CEP mp. > 130°C
H
| Bs deenz—g Nz ktrans); ethanedioate (1:2);
o] ﬁrnp.:*ll()“C
H
12 | B3 o e Ktrans); mp. 146°C
Q
H
H
Kt
13 | B3 ﬁf\’ (trans); mp. 140° C

dat a
H20 (1:1);
np. 104.7-107.6C




WD 2005/ 000838 PCTI EP2004/ 006285 -60 NoCo. Ex. No. Structure Physical data
34 B.4 trans); np. 128C xnCHZ 35 B.4 (trans); np. 122C 0 36 6.4 1.Hn CH"
N trans); HO (1:2) HO (1:1); p. 150C0 X N~,~CH ~" 37 B.2 Y~ ~ [ '
trans); np. 113CH H 38 B.4 " (trans); HCO (1:2); np._ 135C x~/ N IJxwCHH
trans); 2- WOYAHMEBe (1: 1); 39 B. 7t J p.110T N 40 P§TEP€?‘%“’£PP§75

et hanedioate (1:2); p. 152C0 riHCH H'' 41 B.2 trans); ethanedioate
(1:2); np. 150C 0 x NH 42 B.5 ClcHeN$ Ctrans); HJ (1:2); np. 180C 0

N~H 43 B.5 (trans): _144C --- - 4 W 2005/000838 PCT/ EP2004/ 006285
f}: Ex. No. Structure Physical data

H
d""c"' "
14 | BS @N g . (trans); mp. 168-170°C
0]

A "\/\,dmcm N (trans); ethanedioate (1:2);
' a mp. > 115°C
oj\/\’d o
16 | B.7 H et (trans); mp. 240°C
17 | B3 C’_\(\’ d:'c“"‘(%?/ (trans); mp. 128°C

NH, -
18 | B.7 Hoj\/\/d"c"’ @ (trans); mp. 140°C
O

Sar°8
N (trans); HCI (1:1); mp. 197°C

19 | B3 é
" H
20 | B3 N§\/\/'\,—_‘s‘j""(?":"'ﬂ/@rn\ (trans); (E)-2-butenedioate (2:1);

mp. 184°C

211 B3 Cr\mi"r% (trans); mp. 153°C
22 | B2 (trans); ethanedioate (1:2);
"" p.> 174°C

23 | B2 \ro\/\/r{' ;'“"CH; (trans); ethanedioate (1:2),
imp. > 162°C




-61- Co. Ex. No. Structure Physical data No. NH2 [IfIN(, H2 44 B.9 " ci
trans); np. 130C 0 45 B.2 ~10,~'LJ 11H'=H ins); (E)-2-butenedioate (2:1);
p. 232C NlIx xlcx 46 B.6 trans); np. 158C ClL VICry Mk 47 B.5 x " trans);
np. 150C ci NHx XxNCryy 48 B.5 trans); rrp 143C OH shdar yz H NHx
trans); (EVORBEMBRdiocate (1:1); 49 B.2 p 191C HO ~£@'i‘lEPﬁ)04lw h’%("g'r'x 50 B.5
FI C trans); np. 172C NHx ) OH 51 BS¢I llw c trans); top. 118C o~
Xi | CH NHx 52 BS LI Cl trans); np. 160C 0 O NHx 53 B.5 xo~~ fllCry= trans);
np. 162C ci

Co.
No.

24 | BS "C\"dmc“’ (%[ (trans);

25 | BT Hoj\/\’ d:aw/él (trans); HO (1:1);

1mp. > 125°C

H
i = N\
2 | BS /md cH E/E[P:C‘ (trans); mp. 104.7-107.6°C
L3 - H
. H
o
27 { B.7 H b (trans); mp. >180°C
H
N
decuru ™~ (trans); ethanedioate (1:2);
28 | BS
mp. >125°C
29 | BS g H o [trans); mp.96°C
o B8 | Y d""”’ @l (trans); mp. 139°C
31 | Bs mdmm’ M@; (trans); mp. 118°C
12 | B2 ~ O/\/hi imlcu,— (trans); ethanedioate (1:2);
mp. 162°C
33 | B4 SN dmcnz @ (trans); mp. 135°C

Ex. No. Structure Physical data




WO 2005/ 000838 PCT/ EP2004/ 006285
No. H \O ~u~CH x N~ 54 B.4 trans);
55 8.6 ~ /,pH ulCH NN ~~~~~ s -a 1111, trans);
up. 216CH F~n iuuCHZ N 56 B.4 H (trans);
B.5 NHz \ w0 e005/004838t r ans) ;
(E)-2-butenedioate (1:1);

(E) - 2-butenedioate (1:1);

mp. 128C G 0 ' ~i

60 B.9 np. 160C unCHi

np. 185C 7

-62 Co. Ex. No. Structure Physical
(E)-2-butenedioate (2:1);

dat a

p. 200C 0

(E)-2- butenedi oate (1: 1);

rans

p. 197C OH Jfp\ i C~mCHZ H 6 NH' trans);

H~ 61 B.9 trans)

138C H 62 B. 4—cHz—h ti‘ai’io), 7P~ T+ c—arrcH—631 31 0—He+—+ L—rallo;,
180C 0 WO 20053:3 838| PCT/ EP2004/Q06285 Physical data
: ) .
HIL ] N\
34 | BA O’ R AW (trans); mp. 128°C
H
H
35 | B4 “o’\/d’"'c""n ™ : o
. (trans);, mp. 122°C
6]
" H
26 | Ba \ro\/v,{ ;n...c,{z_ﬂ M~ [trans); HCI (1:2) H,O (1:1);
' mp. 150°C
(4]
-
HCH,~ NH,
37 | B2 YO oy (trans); mp. 113°C
H
S
38 | B4 S Was (trans); HC) (1:2); mp. 135°C
20 | B7 Hoi/\/d:cu,—}' b (trans); 2-propanolate (1:1);

mp. 110°C

i S H
40 | B4 O/O\/\/ WICHy “/b(]q\

(trans); ethanedioate (1:2);
mp. 152°C

et

n | B2 trans); ethanedioate (1:2);
' mp. 150°C
Cront 0"
42 | BS N TN g (trans); HCI (1:2); mp. 180°C
0
H
Q‘J/\/d‘m—g N
43 | BS o (trans); mp. 144°C

H?ngg ans) 58

np.
ap.



-63 Co. Ex. No. Structure Physical data No. F-f NH= 64 B.6 'Cxi " (trans);
np. 170C C x 65 B.5 NHcH trans); np. 133C cl H-..- N2 66 B.7 " .~dHZ
cl (trans); np. 220C H 67 B.4 trans); HCL(1:2); np. 1820 H NNy ianCth 68
B.11 Cl trans); np. 100C 0 J6 69 B.2 NH HO /~0/~/ nuCkj Pidb@lmﬂ

(E) - 2- but eWOPOFA0EB3R 2: 1) np. 191C x NHz 70 B.5 dndH IF trans); np. 140C

71 B.5 J"ClI,7r (trans); np. 145C C N HnfCH 72 B.5 (trans); np. 140C
cl 73 B.2 NH (trans) (E)-2-butenedioate (2:1); V max, np. 225C WO
2005/ 000838 PEH-HP26041-666285

So' Ex. No. Structure Physical data
0.

/i\/\/?i ;["“‘CHz
4 | B9 (trans);, mp. 130°C
a5 | B2 ~ O/\/dmcuz (trans); (E)-2-butenedioate (2:1);

' mp. 232°C
NH,;
46 | B.6 de’ L(%Lga (trans), mp. 158°C
H

PTG i v

47 | B.5 H . (trans); mp. 150°C

H
N%\/\/]{ ;"'"CHZ' Hh
} 48 | BS H b a ktrans); mp. 143°C

9 | B2 oA s.m-cu,—g "2 Ktrans); (E)-2-butenedicate (1:1);
' ' mp. 191°C
Ho/\/\ ""CHZ_H NH,
50 | B.S (trans); mp. 172°C

Cl

NY,
oHq
HN— ct
51 | BS n/ Ktrans), mp. 118°C

BICH.
52 B.5 LO\‘/\’d : @ ﬁtrans); mp. 160°C
53| BS Ho TN dmm’ L(E; (trans); mp. 162°C




-64 Co. Ex. No. Structure Physical data No. x m~ N74 B.4 CH" trans);
np. 145C 4~NHIIIICH 7 " 75 B.5 Ctrans); rap. 188C 0O HOnI~~CH 76 B.5
C trans); np. 133C Htrans); (E)-2-butenedioate (2:1); 77 B.4 Np. 176C
X TuuCH2 N NHL 78 B.6 " Ctrans); np. 172C /J\q NHz N i .5 trans);
np. 137C wblzoosiong@3s’{x 80 B.9 CI trans); rap. 153C G—Tqﬁ“(lzlj&ldfogmgi
(E)-2-butenedioate (1:2) 81 B.12 20 (! éz) nmp>130C NHS inCH= 82 B.5 ci
(trans); np. 159C e

Co.
No.

s4 | B4 ~ O/delcuz (trans); (E)-2-butenedioate (2:1);
mp. 200°C
)
s5 | B6 \Q\/dmcﬂ; ‘/ék? : (trans); (E)-2-butenedioate (1:1);

Ex. No. Structure Physical data

mp. 216°C

:S H
\O\/ wnCH;N ™~
56 | B4 {trans); mp. 185°C

Q/'\/d"c}‘z L@/Nﬂz k
57 | B.2 trans)

H

NH;

58 | B NN T ., |awansy mp. 128°C

IMCH f 2. 13-
s9 | B2 _ i ﬁmns), (E)-2-butenedioate (1:1);
p- 197°C
OH
i/\/‘d“'“c“z‘ N {trans); (E)-2-butenedioate (1:1);
60 | B9 H ;

mp. 160°C

H
i/\/'{ ;"'"C“!"N ~
6l | B9 H {trans); mp. 138°C

H
N
MCH
62 | B4 \Md IN@/ (trans); mp. 114°C
p.i :nu(m;2 Ny
63 | B.10 o Ktrans), mp. 180°C




imCH 83 B.9 (trans); np.
Co. Ex. No. Structure Physica
Ho./~~u WCH= 84 B. a p.
et hanedi oat wo(2d0s%0008380 85 B.2 v ON (1:1);
et hanedi oate (2:3) H20 HO- nnCyz 86 B2 " (1: 1) 2-propanolate (2:
70C H xxCryz 87 B.5 trans);
et hanedi oate (1:1);

2200

> 165C 0 M

np.188'C 0 H H—~~

np. 110C H_ngl
I

data No. H "~ trans);
N N~NIITCHT HY ""2 trans);
nmp. 168C CShpdEpies00685

38 B.1 | _
x NHz 8f3 B.12 H " ci

143C WO 2005/ 000838 PCTI EP20041006285
HO (1:2) H2O (1:1);

1);
~nCH~ trans);

HC (1:2);

Co. [I;Zx. No. Structure Physical data
No.
H
64 | B.6 H o (trans); mp. 170°C
H
MCH NH,
65 | BS O""N ‘d B o [(wans); mp. 133°C
H
i/\/ WICH,— e
66 | B.7 H ’d ! o (trans); mp. 220°C
B
HO N e ™
67 | B4 (trans), HCI (1:2); mp. 182°C
H
EX MNCH; Ny
é8 | B.11 o d H . [orans) mp.100°C
0O
H
6 | B2 HO A~ ™~ WCH;~N e prans); (E)-2-butenedioate (2:1);
' mp. 191°C
H
HO\/\ UICH =~ NH,
70 | B.S o~ H o [trans); mp. 140°C
H
7t | BS HO NN H . (trans); mp. 145°C
H
Hi HNCH ] NH,
72 | BS I d H . [trans); mp. 140°C
O
e’
NH; . . A,
73 | B.2 HO NN MiCH; (trans), (E)-2-butenedioate (2:1);
mp. 225°C

trans);




HHNCH "~ trans); (E)-2-butenedioate (2:3) 90 B.12 20 (1:2); np. 173CHH
INl ~ 91 B.12 cH, " trans); np. 109C ~H 1 pi ~1mCH HH'x 92 B.11 TTrr °
~-/ ¢l (trans); np. 150C on Y IINCH= HI1 93 B.5 "H (trans); ethanedi oate
(1:2); wJ ci p. 139.3-160.5C WO 2005/ 000838 PCTI EP2004/ 006287';7] ’ 66 Co. Ex.
No. StructwoeosRlogssxal data No. 94 B.12 ci trans); BN H 95
B.4 Htrans); np. 177C 0 PH QICCH V NH 96 B.5 Y Cl trans), np. 128C H
97 B.4 "V _ IICHHN~(trans) (E) - 2-btt’enedi oate (2:1); np. 190C 0 98
B.2 HONE . Ce, g—2 te (2:1); - mp 216C 0 cx =N ~2
g: Ex. No. Structure Physical data
- H
H
74 | B4 H (trans); mp. 145°C
H
Qd) LU ol NHl
75 | BS /&HN H o (trans); mp. 188°C
0
H
SYg S B
76 | B.S ‘H . (trans); mp. 133°C
oy’
- N . (EV9. : 1)
717 | B4 /?\/\z CH; (trans); (E)-2-butenedioate (2:1);
mp. 176°C
H
udmm-}a N
78 | B TH . (trans); mp. 172°C
H
oty
79 | BS g i . (trans); mp. 137°C
H
/l/\/*{ ;‘"CH- "
80 | B9 tH “ (trans); mp. 153°C
OH H
H ]< S N .
12 P wICH; N (trans); (E)-2-butenedioate (1:2)
8118 H,0 (1:1); mp. >130°C
&
I | NH:
82 | BS N\/ ot o (trans); mp. 159°C
H
83 | B9 " H (trans); mp. 143°C




99 B.2 2 " trans); np. 157C H 100 B.5 ~nCH," (trans); np. 152C C O HH
mCH, 101 B.4 Y~i " N, trans); np. 124C O " ~~ x~CH H (trans); HC (1:2)
H20 (2:3) 102 3.4 2-propanolate (2: 1), np. 100C 0 5so "-, trans); HCl
(1:2) H20 (: 1%92 103 B4 CH=H 2-propanolate (1:1); np. 1QRGErdeheaddd5/ 000838
PCT/ EP2004 HY838657 NCo. Ex. No. Structure Physical data H mtt] NH7 104
B.2 " trans); HCl (1:2); np. 100C HH 105 H1 H ""CH N- trans);
(E)-2-butenedioate (2:1) Cl 2Q(1:1);np.>170C O /~/\pH NnCH H NN trans);
et hanedi oat e 2= 06—B—2—p—1+806—0
;:' l,F:x. No. Structure Physical data
H
sa | B4 HO g~ Y RS Ytrans); HCI1(1:2) HyO (1:1);
) mp. > 165°C
Q
H
85 B2 N' SMIICHI—E NH; (trans); ethanedioate (23) H20
’ O,w (1:1); mp. 168°C
. NH, (trans); ethanedioate (2:3) H,O
86 | B2 | "o/ (1:1) 2-propanolate (2:1);
mp. > 70°C
ot
HHCH,—] EaN
87 | BS AN o (trans); mp. 110°C
H
28 | B.1 H'-dmncuf-u ™~ (trans); ethanedioate (1:1);
‘ ' mp.188°C
o]
et
[T ™ NH1
Lot izl ~y™> e o |amans) HCI (1:2); mp. 220°C
4]
H
H
N, .
- WCH; ] (trans); (E)-2-butenedioate (2:3)
90 | B.12 H/\Nr{ ; ﬂ/%;' ,0(1:2), mp. 173°C
H - '
NN ;m'CHz-N ™
91 | B.12 H H (trans); mp. 109°C
H
SO B
92 | B.1M N H " (trans); mp. 150°C
OH
93 B.S \I/O\/\/N' ;""'CH’_H M (trans); ethanedioate (1:2);
_ cl mp. 139.3-160.5°C




H trans); ethanedioate (2:3); 107 B.13 ~i nCH Q//Nz ip. >160C CH' N NHz
108 8.13 H (trans); np. 150C 0 109 B.13 trans); HC (1 2); np. 205C " CHrN
N'' trans); HCl (1:2) H2O (1:1); 110 B.13 " p. 200C H 0i1C'r 11l B. 13 T
trans); HC (1:2); 1740C H HO/ nnlCH N N'z 112 B 13

148C |-V VOB 113 B. 14 ~/ H trans):
PCT/ EP2004/ 006285

np. 126T WO 266
-68 Co. Ex. No. Structure Physical

sl ™

data No. 114 B. 14

trans); HCO (1:2); np. 176C |INCH transy®-HCl (1:2) H20 (1:1); 115 8.14 p.
157.7-182.2C H trans): HO (1:2) HO (1. 1); 116 B.14 H p. 186, 8-210.3C
O NH 117 B. 1BchI@~~ v |[XN~x2 t ransg ; nmp. 156C )
No Fx. No. tructure Physical data
H
\N/\/\/dmc“z' N
94 | B.12 H q (trans); mp. 165°C
(X o
X :
$HICHy N
95 | B.4 > B (trans); mp. 177°C
)
. NH;
Mvd'cuf
8 | B.S \r i " (trans); mp. 128°C
H
97 | B4 Ho’\/\/'cgc“"ﬂ M~ (trans); (E)-2-butenedioate (2:1);
’ mp. 190°C
0
H
o3 | B2 HEN CH;—N N (trans}; (E)-2-butenedioate (2:1);
mp. 216°C
o
s S ™
99 | B2 0 ' c'{lﬁ@/ (trans); mp. 157°C
100 | B.S H%dm“z 'f;l\g;( ' (trans); mp. 152°C
H
C\/\/d’"(}h ™~
101 | B4 Y (trans); mp. 124°C
02| pa /3\ N/\/]si ;mcﬂ2 (trans); HCI (1:2) H,0 (2:3)
' R-propanolate (2:1), mp. 100°C
103 | B4 /S\N/\/hi ilIIICHz (trans); HC1 (1:2) H,O (1:1)
| 2-propanolate (1:1); mp. 100°C




118 8.13 CFHf"R trans); np. 132C /~J\DH 119 B.8 1ullCH H d trans);
et hanedioate (1:1); 1p. 114C x N~unCHz 120 B.8 H" trans); np. 157C 0 /DH
121 B.1 CS... HN)n...CH - Htrans); ethanedioate (1: |I) H20O J~~~JJJ |:1);

np. 103C H 122 B.8 n CHH~u H (trans); np. | 10C px N trans),;
et hanedi 0af¥0 10854838 153 B g p. 137C 0 WD 2005/ 000838 IE%]EEEPdZ;OOM 006285
-69 Co. Ex No. Structure Physical data . WX, --H d trans); ethanedi oate

(1:1); 124 B.8 p 124C 125 B. 8 } 1w p 'rans);‘ethanedi oate (1:1); p.
104C H 1.rcHg-t - ~8—p—142C-ox—{t+ans

et hanedi oat e Iﬁ:lkk'NOElZ? B.8 ,, Stmgt-ure Physical data

H
NH,
104 | B2 ‘gwdm’ @ (trans); HCI (1:2); mp. 100°C
H-*-d“"(lﬁz trans); (E)-2-butenedioate (2:1)
105 B. 50 (1:1); mp. >170°C

1061 B2 N/\/\/d““CHf‘N e (trans); ethanedioate (1:2);
’ mp. 100°C
H NH,
1071 B.13 decﬂ,-uj\Q (tmnj)l;;)t:xénedioate (2:3);
mp.
L/
&
INCH, ] NH,
108 | B.13 @0’\’ i (trans); mp. 150°C
O
H 7]
1109 | B.13 /Q\/\/d"'c"f' (trans); HCI (1:2); mp. 205°C
H
1101 B3 \/\/d“'c“fﬁ " (trans); HCI (1:2) H,0 (1:1);
) mp. 200°C

0
&
1 | B3 g "'“““*‘djgg; (trans); HCI (1:2); mp. 174°C
H
Ho_~ N ;-----cm—g N
112 | B.13 b (trans); mp. 148°C

H
113 | B.14 /“/Vd"lcm—% (trans); mp. 126°C




N N CHS H 01 128 B.5 trans); ethanedioate (1: 1); np. 108C <ci 129 B.8
(trans); nmp. > 601C Huu~Ha ~ C) 130 B.8 Htrans); np. 188C H 2 H 131 B.8
" trans); np. 132C O dIIICH 00 (trans); (E)-2-butenedioate(2:1) oi CHr

132 B.2 H propanolate (2: 1); np. 100C 133 "2
trans): «?9 &%’“ﬁf&g( 1); Br np.185C 0 WD 2005/ 000530 PoREP LMl 06265
-70 Co. Ex No. Structure Physical data No. 134 B.8 (trans); np. 131 C H

nCryl 135 B.8 trans); np. 120C O iu, CH6836 B.4 H trans); np. 92C NH3 137
B.5 Br (trans);_np. 100C NHz 138 B.5 (trans): np.__132C

Co.
No.

H H—
114 | B.14 W'( §"‘°“=‘¥R8 (trans); HCI (1:2); mp. 176°C
. . -
s | B /Owd..cﬂz_ ™ [trans); HCI (1:2) H,O (1:1);
' mp. 157.7-182.2°C
' mp. 186.8-210.3°C
LT
117 ] B.13 Ho\/\/d" e I{E?/ (trans); mp. 156°C
118 | B.13 Eo_j/\/d'“cﬂ’{lgv (trans); mp. 132°C
O
H
19| B Wdﬂncu,—ﬂ o (trans); ethanedioate (1:1);
‘ mp. 114°C
N H
WICH ] =
120 BS HO~A~ i N lteans); mp. 157°C
P H_}{‘ ;.m.cu, (trans); ethanedioate (1:1) H,O
' kl:l); mp. 103°C
122| B8 HO\NdWCH;@A (trans); mp. 110°C

IHCH,N X (trans); ethanedioate (1:1);
123 | B.3 KQI/Vd Hj\‘Q/\” 8
C 0 mp. 137°C

Ex. No. Structure Physical data




Br NH2 139 B.5 (trans); np. 136C Br NU'N NH2 v u~H- 140 B.5 H trans);
np. 160C Br O NHz 141 B.5 nn "' trans); np. 150C Br OH HH 142 B.1 HN
(trans); HCA (1:2); np. >260C H9 H nxCH 143 B.8 (trans); np. 120C 0 WO
2005/ 000838ywRBGhidapedg4/ 006285 -71 Co. Ex. No. Structurepdhisiosddosshat a No.
H cH - 144 B.8 Lb " trans); np. 132C NH, H= 145 B.5 N s, trans); np. 162C

dwWwH 146 B.5 Htrans); np. 150C !~~/" U_I6|9_HO\I~N )inCH ""e s
Co. '
N Ex. No. Structure Physical data
0.
H
124 ] B8 /Q\/\/'C;"CHz’H 0"  Ktrans); ethanedioate (1:1);
. mp. 124°C
H
™
125} B8 6 mr}n—? (trans); ethanedioate (1:1);
‘ rmp. 104°C

H
e . . i
126 | B8 @Nd"""ﬂ,’ (trans); ethanedioate (1:1);

0 mp. 142°C

OH (trans); ethanedioate (1:1);
127] B3 C.!/\CE R mp. 96°C

H
N\/\/ MSCH,~ o (trans); ethanedioate {1:1);
128 | B.S H
mp. 108°C
H Ct
129 | B a- Cr;ﬂ},% (rans); mp. > 60°C
130 | B8 %\N‘d‘“‘c“’ (g (trans); mp. 188°C
|
Mdﬂll(}ﬂz
131 | B8 (trans); mp. 132°C

c\sfo d _ (trans); (E)-2-butenedioate (2:1)
132| B2 g ’ erO(l:l)2-propanolate (2:1);

mp. 100°C

. R_d..cﬂrﬁ M (trans); HC! (1:1) HyO (1:1);
' Br mp. 185°C
O




147 B.5 / trans); np. 170C H nnOHZ N~~ 148 B.8 trans); np. 96-98C H c"i
trans); (E)-2-butenedioate (2:3) 149 B.l 20(2:1);np.>115C H cH= "~"~ 150

B.8 trans); (E)-2-butenedioate (1: 1); p. 160C O HN, ,--, 151 B.8 H~ CH,
"trans); "RoadosRbesaPY /~~ OH 152 B.5 ~,..0 , " trans); wfusals OH |~
dni NHL 153"B.8 CTTo%' trans): np. 110C Br 0 WD 2005/ oS pbobtfc:

PCT/ EP2004/ 006285 -72 Co. Ex. No. Structure Physical data No. x 154 B.1
trans); HO (3:2) H2O (4:1); p. 220C 0-fp 155 155 B.5 " trans); np. 146C
Br HH"6

;0' Ex. No. Structure Physical data
0.
H
d o
WHCH,~
134 B8 | 7 H (trans); mp. 131°C

H

MCH—
135] B8 E_O_\o(\/d R (trans); mp. 120°C

f:l:

MOCH~
136 | B4 Ho d« (trans); mp. 92°C

sgpo.

H

137 | BS é Br (trans); mp. 100°C
H

,/\/\ Wy NH,
N ICHy H

1381 BS . (trans); mp. 132°C
&
N~ S NH,
139 | BS eH _ [twans); mp. 136°C
H
HMﬂ iuncuz—- NH,
140 | BS H . {trans); mp. 160°C
0
[_ H
lIIICH‘- NHZ
141} BS ICS ?

(trans); mp. 150°C

OH

Sy NH,
142 | B.1 HN H o (trans); HCI (1:2); mp. >260°C

H

d E\/’\/

WHCH,~

3| Bg | ﬁrgj (trans); mp. 120°C
O

H



NW 156 B.8 NOS*/ xx~2 trans); rap. 119C 0 157 B.8 2" trans); np. 97C H
xnmcH2 x trans ; H20 1:1 m> 75C 158 B.8 ~/ CHz 159 B.8 " trans); rap. 104C
HN L/ ....Cx 160 B.8 trans); np. 108C OHHwdi= "\~ 161 B.8 " trans);

. 132C VO 162 B.8 dHUCHr r~ trans); ethanedi oate (('l)’ %%44 . 100C N
)1 ~H 163 B¥@20@3090%3% ans); et hanedioate (1:1); ~/ p. & %05/ 000838
PCT/ EP2004/ 006285 -73- Co. Ex. No. Strugture PhyS|caI data No. H"M- n5 5r
trans); et hanedl oate (1:1) H20 164 B.8 (1:1); np. 112C N 165 B. 8 HO-i

a"'CH N transy—Tmp—338€C—0—=ex—C—%
N°' Ex. No. Structure Physical data
Q. .
" H
Koy
144 | B3 g\/ H (trans); mp. 132°C
&
|11 NHI
145} BS & s N (trans); mp. 162°C
E;i/\ )
NH,
146 | BS 'd HH _ rans) mp. 150°C
H
HO/‘\/\.CSTWCH!—- NH,
147 | BS H . (trans); mp. 170°C
N~
mCH.
148 | B8 O\/\/d“ 1@ (trans); mp. 96-98°C
ACHyN : (E)-2-b i 2:
el 81 ’HO' (trans); (E)-2-butenedioate (2:3)

H,0 (2:1); mp. >115°C

H
S] H
i NP MHCH,~ I~ (trans); (E)-2-butenedioate {i:1);

50| B8
mp. 160°C
3]
151 | B8 (trans); mp. 110°C
152 | BS (trans); mp. 135°C
H
AN MO H— NH

153 | B e (trans); mp. 110°C

Br




166 B.8 v v x trans); np. 110C x H 167 B.1 Y trans); ethanedioate (1:1);

p. 130C xo~~,rHCx~ 168 B.8 (trans); ethanedioate (1:1); np. 72C H dHCHI I
169 B.8 trans); np. 110C 0 0 CH, -N 170 B.8 trans); H2O (1:1); nmp 90C ~Io
HCHZ N 171 3.14 trans); np. 150C H NY trans); ethanedioate (1:1); 17

B.8 cx H pwolbafosiiS H (trans); ethanedioate (1:2); POHEE044{00s38S) )/ p
100C O WD 2005/ 000838 PCT/ EP2004/ 006285__74 Co. Ex. No. Structure Physical
data No. H H cxr trans); ethanedioate ('1 1) -H2O0

Co.
No.

sal 5 H_ducﬂ, N\/\/ (trans); HCI (3:2) H,0 (4:1);
4 mp. 220°C

155| B85 /O\/\/dmcm '@ |(trans); mp. 146°C
N\/\/
g
. d (trans); mp. 119°C
156 B8 | T
N\/\/

I CH.
157 B8 | “ ’ (trans); mp. 97°C

H

158 | B.8 /O\/\"d"'c""u/é?/ (trans); H,0 (1:1); mp. > 75°C
WINCH;

159 | BS Wd “EQ/ (trans); mp. 104°C
HICH

160 | B.8 N\/\/d ﬁ@/ (trans); mp. 108°C

i61] BS WO‘"‘CH’ (trans); mp. 132°C

162 | B.g /0\/\/"f ;"“Cﬂrg (trans); ethanedioate (1:1);
' mp. 100°C
WNCHy] (trans); ethanedioate (1:1);
s | ¢ o u)é(?/
163 ‘ ‘\L/\/ I"'P- %

lEx. No. Structure Physical data




174 B.8 x 1:1);
176 B.8 (trans);
H 1-1Cx, H Nonml 178 B. |
trans); ethanedioate (

| trans); mO20090@838H NHs B.6 dlICHN H (trans); np. RSFEP2EIIREH,

np. 110C
np. 148C 0Oo PHH 177 B.8 ~~~ v CH x trans);
et hanedi oate (1: 1);

.,CHH 175 B.1 trans);

trans);
1:1); 179 B.8 x np. 100C

138C '"OOH H ~K: Fli N~
mp. 120C Ox H
p. 240C Fo H N/

180 B.5 NO-i ~ucH x
ICH= N

np.

~H ~(

182 B.8 H trans); . 146C WIWCHi N 183 B.8 rN trans); np. 123C WO
2005/ 000838 PCT/ EP2004/ 006285 -75 -73-
Co. .
No Ex. No. Structure Physical data
: H
64l B N CHN (trans); ethanedioate (1:1) H,0O
(1:1); mp. 112°C
H
d "
165 | BS IS (trans); mp. 138°C
0
H
}%\/\/pi zunc}{z-
166 | B.8 H (trans); mp. 110°C
Gty
671 B H=] -m,—@’ &r (trans); ethanedioate (1:1);
mp. 130°C
&
168 | B3 HO o~ ""CHZ_H/E?( (trans); ethanedioate (i:1);
mp. 72°C
T H
o g
L S
1691 B.8 (trans); mp. 110°C
m 0
By
170 | B.S io,\o(v Bt (trans); HyO (1:1); mp. 90°C
_ :
! "
71| Bag | Sy (trans);, mp. 150°C
oy’
N H - -
2| Ba N\/‘\/ ""CH’-@ \r (trans); ethanedioate (1:1);
mp. 120°C
-
N CH;N (trans}); ethanedioate (1:2);
173 { B.14 H ‘@/ mp. 100°C




Co. Ex. No. Structure Physical data No. ~~~z 184 B.8 " trans); np. 85C ~
J,pN 185 6.5 x (trans); np. 108C trans); ethanedioate (1:1); 186 B.8 d"C-~
p. 154C 0O APH 01 187 B.5 L~ ncx ' Htrans); np. 125C 0 H pp xx, Xx-
nmCxi H 188 B.1 a trans) 0 - \0Ox~/~ ox 3S-trans); np. 125C 189 B.5 H

[a] 20, D= - @Frbosmoms@1. 56 ng/5 m in methanol) ox 190 BCVEP20p4/Q0S3SS) -

et hanedioate (1:1); p. 160C H OH 191 B.7 0 j~ N 3S-trans); Ho" ox
3S-trans); np. 234C, 192 B.7 0 N | aj 20,7 -16.66 ¢ = 22.51 ng/5mM in

met hanol ) "N (A3S-trans), np 134C. 193 B 15 [al20 D= -9.83 (c = 23.40
my/5 m in mefkenpl ) O 2005/ 000838 PCT/ EP2004/ 006285 _
No Ex. No. tructure Physical data

1:1), mp. 110°C

1 75 B, i H""d"‘(iﬂr@ (trans); mp. 13 8°C

H
H
dmﬂr N~
176 | B.8 <‘j’v (trans); mp. 148°C

- .
177 B8 /O\N‘CS: 2@ (trans); mp. 120°C

H
H—N ;nmcu,-n N (trans), ethanedioate (1:1);
mp. 240°C

H
H
179 BS - ]< S""C“"H Nj/ (trans); ethanedioate (1:1);
mp. 1{0°C

H
H
H CHN
180 | B.S o\/\/d ’H@(Y (trans); mp. 130°C

INCH,~N
181| Bs6 | Wd " ? (trans); mp. 130°C

A NN T
182 | B8 (trans); mp. 146°C

174 | B8 Y mcnr.@ru\r (trans); ethanedioate (1:1) HyO

178 { B.1

1] ] S,
183 | B.8 Wd T N (trans); mp. 123°C




-76 NCo. Ex. No. Structure Physical data 3S-trans); ethanedioate (1:1)
-propanol (2:1); 194 B.5 HNH C p. > 80C, [a]20,D= 9.370 ¢ = 22.41 m5 nl
in methanol "~ OH B.6 trans); ethanedioate (1: 1); 195 Np. 172C 0 "_""

3S-trans); np. 118C, 196 B.5 a]20,D= -7.94 " c = 9.82 | oH O
ON 3S-t r anwo 20080008886C, 197 B. 16 "' N [a] 20, D= - 11. 52 ?9@%{69.“%5“%@*? M in
CH3OH) 3S-trans); (E)-2-butenedioate Ok 3:2) 2-propanolate (1: 1); 198

B.5 HZN p. > 70C, [a]20,D= -7.96 A0 c =21.99 mg/5mM in nmethanol) H cH

(trans); ethapethpateq—H—3199B12—p—H46C3SrHransr—mp—E86— 200
B,5 [a] 20. D= | f®: =10. 28 ng/ 2 jh methanol )} v N -trans); fp.
84-86C, 201 BJBloN T CJJ20, D= -10. 2 hlsital da
— MNCH,
184 | BS NS H N |trans); mp. 85°C
H
HOW_~_N ;‘""Cﬂz‘ o~
185 | B.S H (trans); mp. 108°C

H

186 | B3 o (trans); ethanedioate (1:1);

mp. 154°C
]

H
187 | B.S C(\/d"“c“"n (trans); mp. 125°C
1]

H
( S' NH;
H—] umcn,—u
188} B.\ (trans)

:?{)N/\/\N OH (3S-trans); mp. 125°C;
29| Bs " CL:,“ [a]20.D=951°
‘ (c =21.56 mg/5 ml in methanol)

190 | B.! m:(:g)“ﬁ (trans); ethanedioate (1:1);

- O mp. 160°C

H OH
191{ B.7 OYV\'C[‘ Hr% (3S-trans);
Q WN

H OH (3S-trans); mp. 234°C;
N
192| B.7 O\P)A/\ C@,‘ﬁ% [0)20.D= _16 66°

{c=22.51 mg/S ml in methancl)

\ﬁ,ﬂ\/\/\ OH (3S-trans); mp. 134°C;
193 | B.IS 0 N  [[o]0D=9.83°
O\_j (c =23.40 mg/5 ml in methanol)




c

24. 93 nyg/
[ a] 20. D=-8. 70

PCTI EP2004/ 006285

trans);

[a] 20, D= -8.9
et hanedi oat e(
trans); ethan
trans); ethan
et hanedi oat e

211 B.5 (a)20[DE:

PCT/ EP2004/ 00
(E) - 2- but ened

5mM in nethanol) \O-\ OH 3S-trans); np. 108C, 202 B.5 NH
~~i A0 c =25.86 ng/5 mM in nmethanol) WO 2005/ 000838
-77 Co. Ex. No. Structure Physical data No. 203 B.1 x
et hanedi oate(1:1); ”"a~N p p.192.3-200.4C O 204 13. 0% Rstér ans) ;
et hanedi oatv® 2ds/d)838 0 p. 145C ti ~N OX SS-trans) np. Ao 50N
7 c =23.42 ng/5 M in nethanol 20685trans)
1:1); p.101. 0 129. 3C 207 B HO’\’\N trans); np. 128.2-135.1C
ich-ga-t-e—? ~~H H
b.0 1: 1) up. 8 4 191. 9C HCB 210 trans);
ﬂJb.l)Q“f'%D*- p. 134. 6- 1 p ~ HO - NJOH (B%‘§ ’Sal 1 79C
1054 0 ¢ = 24.19 ngr5 0] 8
5285 - 78§ /@,Wure hys Q?:[Yfgjn% ? g dans)
tle —propano
W e B % mp.>30°c, [a]20.D=9,37°
(c =22.41 mg/S5 ml in methanol)
195 | Bg AN N(IOHH (trans); ethanedioate (1:1);
' N mp. 172°C
o
o
H, (38-trans); mp. 118°C;
196 | B.5 o wn o200 7.94°
N (c =9.82mg/2 m! in CH30H)
O
OH (3S-trans); mp. 136°C;
197 | B.16 HzNJ\NO;,ﬂ {0]20D=.11.52°
¢ =10.42 mg/5 ml in CH30OH)
o (38-trans); (E)-2-butenedioate
/O/(V\T | H (3:2) 2-propanolate (1:1);
1981 B3 HINC}%O : » I mp. > 70°C; [a]20.D= -7.96°
{c = 21.99 mg/5 ml in methanol)
o
oS .
CHy (trans); ethanedioate (1:1);
B.12
199 i mp. 146°C
\W\C':O" (3S-trans); mp. 108°C;
200 | B.S N []20D=-10.70°
(¢ =10.28 mg/2 ml in methanol)
N\/\UOHH (3S-trans); mp. 84-86°C;
201 | B s []20.0=.10.03°
(c =24.93 mg/5 ml in methanol)
(3S-trans); mp. 108°C;
CH
202 | B \N’O:g [a]20D= -8 70°
“ (c =25.86 mg/5 ml in methanol)




1~~~ OH H 1:1); np. 150C, 212 B.5 a]20D= -10.59 0 c = 22.67 mg/5 m in
met hanol) H N off (3S-trans); np.> 113C, 213 B.5 0 [apD= -10.57 ¢ = 23.66
ng/5 mM in nethanol) HzN ~ o" 3S-trans); np. 160C, 214 B.5 [a] 20,D=-11.60 A

C = 22.85 ngyPaddtndogss MEthanol) o~.. 215 B.5 " " trans) peRiPaofshsaat €
(1:1); p.90.5-141.5C O0i NOH 216 B.4 Htrans) HNv v OH 3S-trans); np.
155C, 217 B.5" [a]20,D=-10.13 c = 24.69/y/5 m in nethanol) Coff
3S-trans); nmp. 911C, 218 B.5 " [a]20 D= 1 .40 0 ¢ = 23 50 ng/5 M in
OH 220 B.5 ¢ 'CON%-trans) etha oate(l 1); Jup. 1 C OH|0 WO
2005/ 000838 PJ?%.E §6‘2q 006255 Sgk‘fo Ex. No. Structuréﬁﬁﬁff‘ig%“é datg No
HN = {trans); ethanedioate (1:1);
203 { B Jwﬁ mp. 192.3-200.4°C
¢ \..j
P trans); ethanedioate (1:1);
204 | B &/ﬁ (trans); ethanedioate (1:1);
mp. 145°C
o]
(35-trans); mp. 122°C;
205} B.S [0]20.D=_8.97°
{c=23.42 mg/5 ml in methanol)
~ O—=
206 | B W\(I H kﬁans); ethanedioate (1:1);
‘ s np. 101.0-129.3°C
O~
207| B o . (trans); mp. 128.2-135.1°C
%/N
/V\,CCO‘ (trans); ethanedioate (1:1);
208 | BS N . p. 175.3-186.2°C
0,
~ N [trans); ethanedioate (1:1),
2091 Bs J;‘ﬁ mp. 168.4-191.9°C
O—
HO A~ H trans); ethanedioate (1:1);
210| BS "
d p. 134.6-139.7°C
0 i
HO Oy OH (3S-trans); mp. 79°C;
211 BS O;,ﬂ [0]20.P= .10.54°
0 (c = 24.19 mg/5 ml in methanol)




N (trans); ethanedioate (1: 1); HV b/ 221 B.5 ~~JrO p. 110.2-121.2C 222
B.6 N trans);ethanedioate(l:1); ~ p.160.0-184.3C 0 Ox 3S-trans);

et hanedi oate (1:1); 223 B.9 ~~~~~~~ www p. 152C 224 B.5 ~xN 3S-trans);

et hanedi oat 1) p. 159C HO. OH 225 B.5 " 3S-trans); LQate
(1:1): p 946%’@’%2@ OH' 226 B.5 3S-trans); " 3s-trans)?c’2‘%%gﬂ‘zog?%§te
(1:1); 227 B.5 p. 160C HOw~ OH 228 B.5_3S-trans); [al20D=-14.73 c = 10.18
ng/2 mM in nethanol) - off (3S-trans); etA®medi oat e (1:1); 229 B.9 0n
[a)20D= -11.49 (¢ = 23.94 nu/5 1 in nethanol) H 3Strans): 230 B 1
t hanedi oat e (ELCa,) H2O[(1:1); p. > 94C WO 2005/ oooaﬁs PCT/ EP2004100628
Co. Ex. No. S gucfuMeiPhysical daft@cto. 3S-transy; Physical data

)\o’\/\ on (3S-trans); (E)-2-butenedioate
1:1); mp. 150°C;
212 B.S a)ﬁ (1:1); mp. 150°C
O

JT

-80

[o]20:D=_10.59°
¢ =22.67 mg/5 ml in methanol)

Hy OH (3S-trans); mp. > 113°C;
2131 B.S W{I/H [a]ZO,D-._-_- -10.57°
o (c = 23.66 mg/5 ml in methanol)

HZNL\ OH (38-trans); mp. 160°C;
2141 BS O;," (\j [a}20D= .11.60°

(¢ = 22.85 mg/5 ml in methanol)

Ou—
215 | B N/\/\ g H {trans); ethanedioate (1:1);
' » | d mp. 90.5-141.5°C
/N
H
216 | B4 H (trans)

(¢ = 24.69 mg/5 ml in methanol)

H;NL\/\ OH (3S-trans); mp. 155°C;
2] 7 B.S m,/“ c\-j [a]ZO,D: _10.130

v/\ OH (3S-trans); mp. 91°C;
218 | B ' o N [o]20.D= .13 40°
O {c = 23.50 mg/5 ml in methanol)

(3S-trans); ethanedioate (1:1);

219 | B.S > ‘L\ : mp. 149.4-156.4°C
"‘llﬂ/ O

N mp. 128.2-132.1°C
OH 0

220 BS gk\/\@ " (3S-trans); ethanedioate (1:1);




231 B. 11 thanedioate(1l: 1) H20(!1:1); p. >90C OH 3S-trans); np. 150C 232 B.5
O H~J OH233 B.5rN 3S-trans); np. 156C ,0,, ~ OH 3S-trans); ethanedi oate
(1:1); 234 B.5"), ,N+[a]20.n-- -10.69 (c = 30.87 ng/5 0 | in nethanol)
N 235 B.5 trans); ethanedioate (1:1) wi O N JAN, 0 23 O ™
237 B.5 " JOUMYPB ot hanedioate (1:1); p. 90C 0 2389%%}320&%@2%?t rans);
et hanedioate (3:2); bp. 112C 239 B.5N thagnedi oate (1:1); np. 135C O 240
B.5 " thanedioate (1:1); np. 100C H WO 2005/000838 PCT/ EP2004/ 006285 -81-

Co. Ex. No. St”cth., e ilyai ca—tdata—MNo—E6H24+B75 (bi_SA}_;_ ethatrredtoat e
(1:1); np. N: Ex. No. Structure Physical data
'l
/E\HMN " (trans); ethanedioate (1:1);
221 | BS N
F;mp. 110.2-121.2°C
o—
222 | B /\/\g H (trans); ethanedioate (1:1);
. o .
! d mp. 160.0-184.3°C
2231 B T\/\(:C)jﬂ (3S-tran:); ethanedioate (1:1);
_ . mp. 152°C

- 3 ioate (1:1);
224 | BS TV\CQ/E {3S-trans); ethanedioate (1:1)

? mp. 159°C

H OH
s | B W{I,ﬂ (3S-trans); ethanedioate (1:1);
) mp. > 65°C
NC/\/\ OH
226 | B.S a,ﬂ (35-trans);
H
7| B 6\/\&1" (3S-trans); ethanedioate (1:1);
' mp. 160°C o
O
| Bs "WO:TH (3S-trans); [a]20.0= -14.73°
' (¢ = 10.18 mg/2 ml in methanol)
Y\/\ OH (3S-trans); ethanedioate (1:1);
229 | B9 0 O:,ﬁ [0)20.P=-11.49° (c = 23.94 mg/S
ﬁ\_j ml in methanol)
QE\N\ H (3S-trans),
230 | B.1I oy ethanedioate (1:1) H,0 (1:1);

mp. > 94°C




192C 242 B.6 cis); ethanedioate (1:1) /ovv~ off 243 B.5(cis); ethanedioate
(1:1) H?l 244 8.16N 3S-trans); np. 110C 245 B.6 thanedioate (1:1); np. 142C
OH HN 246 B.5 N H 3S-trans); np. 70C 247 B.5 \~~"~0 H 3S-trans);

et hanedi oat § (acdhnoe P 140C ~On~ H 248 B.5 3S-trans); | (1:1);
p. 70C o B dpslbaags B £40C, 7 A~Qcis): o qT ~~o~/ _opnatiaess (S D)
3S-trans); WO 2005/ 000838 PCT/ EP2004/ 006285 -82- Co. Ex. No. Structure

Physi cal data- No. 251 B.5 N 3R-trans); 'ﬁB‘. 110C O HZN CC *H B. 16 H
3S-trans) H N.253 B 18 0 Nnp 80C 0 7z H NOH

Co.

N:; Ex. No. Structure Physical data
*LTH\/\/\N . (3S-trans);

231 ] B.11 LN CC:,H jethanedioate (1:1) H,O (1:1);

p. >90°C

232| BS O/\/\O:j“

(35-trans); mp. 150°C

HO-Q/\/\ oH
233 | BS O’ N

N (3S-trans); mp. 156°C
O O (3S-trans); ethanedioate (1:1);
234 | BS O;,ﬂ [0)20D= -10.69° (¢ = 30.87 mg/5
0 Fnl in methanol)
N
|
~ Oo—
25| BS o b (trans); cthanedioate (1:1)
g
rJ
N
|
ﬂ Oo—
236 | B.S \g' N H (trans)
gy

i om
2371 BS \cﬁr/\/\.o:‘,ﬂ (3S-trans); ethanedioate (1:1);
' X mp. 90°C
O .
28 | BT 1/\/\0‘0 n (3S-trans); ethanedioate (3:2);
' A mp. 112°C
A
239 | B.S q\,ﬁ ethanedioate (1:1); mp. 135°C
S
. DA . .
240 | B.S N cthanedioate (1:1); mp. 100°C
H




H 254 B.1, N (trans); HO (2:1) O OH 255 B.1r 3S-trans); O OH 256 B.1 N
3S-trans); A H 257 B.1 HC H 3S-trans); OH 258 B.1 3S-trans); OO0 "
HC1(2: I) 259 B.1 T~, # OH~ H 260 B.1 Ncis); W 2005/000838

PCT/ EP2004/ Q@Fx8%50008383- Co. Ex. No. Structure Physical dpgpepliseoesst B. |
3R-trans); HCl Ho 262 B.7 p H3S-trans); 0 o ,J Pharmacol ogi cal exanpl es

Exanple C. | :"SHT4 antagoni snt' hS-HT4b- HEK 293 clone 9 cells were cul tured
in 150 mm Petri dishes and vvashed 5 tW| ce with cold PBS. The cells were
t hen scraped Homthepteates—and—stuspended—+A—>50- rr‘.L\r"rT+rs Het—buffer—pH 7. 4

and harvested 59-_ g_ggnl fugation akuﬁﬁxﬁoo rpmfor &}lg’;daﬁhe pelll et
en| ze

was resuspendetliol M Tri s- HCl 4 and hono

OH
21l B Nﬁ/\/\ NCL/# (cis), ethanedioate (1:1); mp.
' 192°C
/\/\{i
242 | B.6 (cis); ethanedioate (1:1)

/0\/\/\
243 1 B.S ’»% (cis); ethanedioate (1:1)
HzN H
244 | B.16 \@/\/\O:,ﬁ (3S-trans); mp. 110°C
N
245 | B6 O\,ﬁ ethanedioate (1:1); mp. 142°C
OH
. H
246 | B.S v dﬁ (35-trans); mp. 70°C
~, (OH x . H 13-
2471 B O/\/\!CCV ) (3S-trans); ethanedioate (1:1);
N mp. 140°C

H
248 | BS /WO:O/H (3S-trans); ethanedioate (1:1);
- N.
mp. 70°C

HyN OH
249 | B.18 T\/\CLHYd (cis);
ri)

I ’
250 | B.5 J OMm% (35-trans);




an U tra Turrax honogeni zer.
30,000 rpmfor
-80C. 10 For the experinent,
the triti at@gzb‘i,s ands (5-HT4 antagoni st [3H GR113808 O.
menbrane preparation (15 'g protein/m).
bi ndi ng. 50 |

at
at

t ot al

20

of

m n,

1 M of

(+)-trans-(1-butyl-3-hydroxy-4-piperi di n‘ﬁ?‘) met hyl

8- ani no-7-chl

Q-

2. 3-

ibhydro-1,4- benzodi oxin-5-

50 I'd of 10%

The menbranes were coll ected by centrifugation
resuspended in 50 nM Tris-HCl pH 7.4 and stored

assay mxtures (0.5 m) contained 50 |

m&gdsmoagéédq or

boxylate (a proprietary

of

5HT4 agoni st pteJlanssdn Pharmaceuti ca) was 15 addefd for determ nationjof
non- speci fic pypdFRdlo|The [314] GRAERHO8 assay buflfer wlkbysigl dma HEPESE NaOH,
pH 7. 4. The nixtdres—were incubated for—30mnat—25C —The-incubation was
term nated by|filjtratiion owe Ldbs | t 96 GF/EE presoaked in 0.1 %
pol yet hyl eni n gg,| ol ljowed by si SId n t eps 2y L) \ ES- NaOLI, pH
7.4. 20 Liganfl cdncéntjrati on bi ndihg i bt Rer (réctangdl ar hyperbol a] were
cal cul ated by|_ ngnlingar regression anal y&i-s/ and tlhe pl C50 data for_all
tested conpoupds lare lfisted below in Tabljp C 1. |Table C.1 : 5HT4
ant agoni stic Jlatq 25 iCo. No. Pl C50 Co. Noj PIC50}Co. No, PICS0 1 7.1 86
6.88 170 7.79|], GB_gg 87 7. 42 88 @s.ﬁ%s)”? 6.97 WO
20051000838 PLCT 5P2 04/ 006288 -8 . C50 ﬂ,o. No: PIC50 Co. Noj PIC50
4 7.16 89 7.5 173 8.32 5 7.19 90 7.4601% .93 16 7.24 91 6.64 175 %.91 7
7.75 92 7.92 FF6{F 79T 864393777t 6-965—4779 947461785185 10
8.22 95 7.44 {179 1{7.2 |11 8w, 821 7.38 97 7.8 181 8. b? 13
6.’ 15 98 7.83 {183 73.“;2} 7.78 99 7.14 118 mp. 80°C
! H
2
N OH 1
2541 B.1 N (trans); HC! (2:1)
(3]
OH
255 | B.1 mﬁ (35-trans);
(3]
OH .
256 | B.I HU:J d (35-trans);
H
257 Bi1 "N()::H (38-trans);
o
OH
258 | B.I W\//\Q,,“ (3S-trans);
0 O
259 [ B.1 "Q\," HCI (2:1)
“ T )
N H
260 | B.I &%@ (cis);




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 8.3
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 3% fodfoded 7. 44 194 9.23 26 7.72 110 7.72 19@/%92%64/00827355 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 % 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
36 767 120 7 Qﬁ QDRJ.RRJ’)_‘L R 1E_QDR 85 27 7 V| 3& &l—'\/l 122 7__AQ_’)07

7.43 39 5.91]| a3l 7.3d 208 8. 25 16 124 7.57 |209 7. é=7 81 135 7.79

210 8.28 42 yng3FA2®l7. 74 211 8. ??é%ﬁ3'7 88 127 1. 77 21
2005/ 000838 PLT/HP2004/ 006285 -85 Co. . PIGa0 P ~ No. T’I IBU Co. N(T{ Pl C50
44 7.64 128 7|78 P13 §.58 45 H] 2 79 214 8.163 46 8.08 130 7. 2?) 215
8.3 261 | B.1 i (3R-trans); HCI

’ H H
262 | B.7 Or\/\mﬁj((jj\ (3S-trans),
P i)

Pharmacological examples

Example C.1 :"SHT, antagonism"
h5-HT4,-HEK 293 clone 9 cells were cultured in 150 inm Petri dishes and washed
5  twice with cold PBS. The cells were then scraped from the plates and suspended in
50 mM Tris-HCl buffer, pH 7.4 and harvested by centrifugation at 23,500 rpm for 10
minutes. The pellet was resuspended in 5 mM Tris-HCl, pH 7.4 and homogenized with

an Ultra Turrax bomogenizer. The membranes were collected by centrifugation at
30,000 rpm for 20 min, resuspended in 50 mM Tris-HC1 pH 7.4 and stored at ~80°C.

10 For the experiment, assay mixtures (0.5 ml) contained 50 u! of the tritiated ligand
(5-HT4 antagonist [SH]GR113808 0.1 nM) and 0.4 ml membrane preparation (15 g
protein/ml). 50 pl of 10% DMSO was added for total binding. 50 ul of 1 pM of
(+)-trans-(1-butyl-3-hydroxy-4-piperidinyl)methyl 8-amino-7-chloro-2,3-dihydro-1,4-
benzedioxin-3-carboxylate (a proprietary SHT, agonist of Janssen Pharmaceutica) was

15  added for determination of non-specific binding.
The [3H)GR113808 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.

20  Ligand concentration binding isotherms (rectangular hyperboia) were calculated by
nonlinear regression analysis and the pICsg data for all tested compounds are listed
below in Table C.1.

Table C.1 : SHT, antagonistic data

25
Co.No. | PIC50 Co.No. | PICs0 Co.No, | PIC50
731 86 6.88 170 7.79
6.28 87 7.89 171 8.79
742 88 6.59 172 6.97




47 7.5 131 6.87 216 7.35 48 7.48 132 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 7.56 222 8.88 54 7.83 138 7.09 223 8.43 55 7.19 139

7.4 224 8.75 56007.%5 140 7.03 _ 225 9.12 58 7.85 141 pera®r@ditoss8 59 7.29
142 5.94 Q2805000838 7 09 143 7721 229 9.26 61 ---7.94 144 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 19.31 66 6.55 149 5. 487235 7.43 67 6. 32 150 6.92 236 7.32

68 7.52 151 7.05 237 8.84 69 6.31L.1527.62.238 9.07 #B—F—B5153—7186 239
7.72 71 7. 9% d5fo5! 591234@ /.34 72 Gb.98 [15HCH0 26 241 7 ¢m-No7 PO 1lse 7. 33
242 9.1 74 6767, 15 /.” P43 8.08 ¥b 7|51 5158|7.99 24419376 8627.164 159
8.3 245 8. 67 |—F+-736-1607.7 246 7.30 78 314(&5 161 7.0Z aﬁ 8. 46939 7.4 162
8.51 248 0. 6% a0 8l12:W63|8. 64 240 P43l d£%5 ba 164 b 230917, 82 5. 21
165 7.8 251 7.516 83 71.83 166 8.37_28b 8]3%664 ol

7 7.75 92 7.92 176 179

8 6.43 L 93 7.77 177 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 .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 73 185 7.71

17 7.59 102 6.92 186 8.3

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 72 [ 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 1.72 110 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 | ns 7.79 200 9.02

32 7.2 116 7.79 20} 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 7.36 205 8.56

37 7.44 121 6.15 206 8.5

38 6.54 122 7.49 207 7.43

39 5.91 123 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
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( Xenobi otica 5:
separ at i onWVPEOR hani cal honmpgeni zation of tissue.

-86 Co. No. PIC50 Co. No. PIC50 Co. No. L
plC50 84 7.03 167 5.62 253 7.5 85 8.2 168 8.7 86 6.88 169 7.49 Exanple

C.2 "Metabolic stability" Sub-cellular tissue preparations were nade
according to Gorrod et al.

453-

462,

¢p

Pﬂﬁuﬁﬂﬁsr i fugal

Liver tissue was

rinsed inice-cold 0.1 MTris-HCl (pH 7. buffer to wash excess bl ood.
Ti ssue was then blotted dry, weighed an chopped coarsely u5| ng surgl cal
sci ssors. Theptissuerpieees were herpgerkzeg—n 3 vol upes—ef —eot¢ 0.1 M
phosphat e buf fGerN¢.p Pfc& Ti ssud_GemiegdnBicsd fere cehtGa Neged ﬁﬁog 00 x g
for 20 minutep a#4 4 C. 78me [resul ti ngl2810 SUp®r nat ant s ¥Bor ¢d &88 - B0 C and
i s designated| S . %8§9 fractidn ¢z Qe f4yther cent rijluge ekt6310) 000 x
g for 60 ninufesf4E—=Fmg resul{iEsYpe ,kat nt was carefuft Sinp rated,
al i quoted and 4 ghht 8 yt osol '}: L pelf was re u‘“nnnhd b 1M
phosphate buffer41pH 7.4 ijnh a final 3ol yne68F | m pér Y65 § ok3sgi hal
ti ssue wei ght] ansg depi gpgted ''m criosases't. A All sub-¢el21al a§ fggct jons
wer e al i quot efi;” hgme i 'yt frozen |q3j| ui d.-ni 4rogen ndzlsst DT at}-80 C
until use. Fop—the—s ﬁ'?ltsga to be tjestetd; L%ﬁzzinrn,ubati o % cegglém hi ned
PBS (0.1 M, konphunH %5 \), micrlos (1%ult1) and la # it i ng
system (0.8 nmM gﬁlucoée‘lfu hosphatle, 13 8 |mM.esagmesi um ( hI 20i dé ake 0]8 Units
of gl ucose-6- phogphal e ;39 dehydro ena;aa) Cogt r ¢l sanpliesagonl aigygd {he same
mat eri al but egﬂ'c 0 S| were rquﬁc d 1 6?"1( at inagti teu (glgg M nutes
at 95 degr ees|-cCelstupr—-€H0SoNes. FRecovery—of{t he corﬂ podfdsT+Hr—the| contr ol
sanpl es was alwath 1 0%83 THe m xt yce ij%LtPcubate % 5l bt ey at 37
degrees Cel si lus. 55Thej rqagtijon was | sti3#td4d au tiime poi r]|t ¥8ro| (1875 0] by
addition of Of8 sV NADR,and t he sanphss Wergy 2% i ncub teghsfo aDjpm hut es
(t=60). The rgactjomn rarmnate Ty, the digi on of 5. of —PVBO.
Then t he sanples—wer v@i’i 'fuged [mlf‘ mf‘l {]" at 90 S5 afe——the
supernatants fer$® st br d@9at| r oom tlenié% at ur% of no Ioioe? as|24%hout s
before anal ygi s6é0 Al | i7mgublati ons werldd pgrfnzined in du | 0229An4l yieies of the
super nat ants hasg) pe'fqbraﬁre with UC Vi analyg s| El uti ¢n 0 the ganples was
performed on Xterra 5830 C18 (50 A g 51pm Water - AnA | i ance
2790 (Suppli ek ,we*siif!,'S) HPLC 1as” 7.2 B op 9.1

63 7.16 146 7.46 232 9.4

64 7.81 147 1.36 233 945

65 8.45 148 7 234 931

66 6.55 149 5.45 235 743

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 - 1.72

71 7.93 154 55 240 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 7.8 251 7.51

83 7.83 166 8.37 252 8.37




system was used. Elution was with buffer A (25 nmM ammoni unacetate (pH 5. 2)
in H20/acetonitrile (95/5)), solvent B being acetonitrile and solvent C
nmet hanol at a flow rate of 2.4 m/mn. The gradi ent enployed was increasing

t he or gam &(B{b%@m%g 2005/ 000838 PCT/ EP2004/ 006285 - 87 &%gﬁ%&%# on fromoO

% over %Cin5 mnupto 100 %Bin 1 mnute’n I near
fashi on and organi ¢ phase concentration \gas kept stationary for an
additional 1.5 mnutes. Total inj ecti ool une of the sanples was 25 W A
Quatro tripl eguadrypale mass specironeter fitted with_.and ESP. source was

used as 5 ddteetNor.| PESOsdurce afdCd Ne. jleBlEs@at i on t ehwerid. uf PIGEY €| set at
120 and 350 ¢ rggsp ctmgel y and nijtrpgen|wasgused as npbukss sefr ang drying
gas. Data were %(Sqw reg-mn positlveiéta nk)g]ie si ngl eTomTEartiony. Cone
vol tage was get—at—30—=and the dyet me—wasi | second. Metabolic
stability wa 881 edse6iBtas | % et athol 189m bf 4% ompound after 60 minutes 10
(equation given as exanple) of incubation in the presence of active

m crosones (b )gcz(%bgggmg, 100 % -(( Total lon Current (TIC) of
E(act) at t = (act) at t = 0 Table C.2: % netabolised
conpound of t$W- Cﬁa@wuq: Rﬁ%l@FﬁtPBﬁwflP@?afie ReSPIGiRg)to @BFFB%F‘éH (Xenpbigtise §gous
structures 0f45\3\@690V93§)4@]£|ceﬁm1ﬁ@31 sepﬁ’aﬁﬂﬁ”a)ﬁecmemmadllhwmogaﬁzaﬁéwfeﬁs&f present %
Conpar ati e st.ructures o vent N 50.5 H
g~ O Co. ﬁlo %iii"éq‘tsﬂlé"%aﬁgﬁ%eé)&w gl dﬂ)’ 1}/\%@ (?’W%&Tﬁ‘%*ﬁmﬂ?@e% HNA 12 ~N
30 O Q) Co. hlend. Bisue weg thenrbloiteyl diye weighed @d cheppedienayselyysing s@gicrlos/ ~ OH H 6
10 scissors. The tissue pieces were homogenized in 3 volumes of ice-cold 0.1 M phosphate

buffer (pH 7.4). |

Tissue homogenates were centrifuged at 9000 x g for 20 minutes at 4 °C. The resulting

i
i

10 supernatant was stored at -80 °C and is designated ‘S9°.
The S9 fraction can be further centrifuged at 100.000 x g for 60 minutes (4 °C). The
resulting supernatant was carefully aspirated, aliquoted and designated ‘cytosol’. The
peliet was re-suspended in 0.1 M phosphate buffer (pH 7.4) in a final volume of 1 ml
per 0.5 g original tissue weight and designated ‘microsomes’.

15 All sub-cellular fractions were aliquoted, immediately 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

20  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 100%.
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

25  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 perfonmed in duplo. Analysis of the supernatants was
performed with LC-MS analysis. Elution of the samples was performed on a Xterra MS

30 C18(50x 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,Ofacetonitrile (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



O Co. No. 228; (3S-trans) Co. No. 68; (trans) H NC ne~CH ~~CH / Wx 22
68 Co. No. 159; trans Co. No. | 19; trans WO 2005/ 000838 PCT/ EP2004/ 006285
-88 Conparative structures of present % Conparative structures of %

i nventi on Weboesawesl HH A wnz HN 10 ~/ nz H 68 %@@mp&ﬂm/o«iﬁ%’s (trans)
Co. No. 119; (trans) ~./ VCHZ x / \/ V ~nCH- H 4 25 Co. . 87; trans Co.

No. 120; trans CH3 5 C 25 Co. No. 158; 8(7trans) Co. No. 120 trans) X x U~
a9/~ ~~nnCHZ tNl 25 Co. No. 162; trans) Co. No. 120; (trans) HH HC 6

425 O Ml B S Bt 0 Rt 040 i R 1
25 ~.N a linear fashion and organic phase concentration was kept stationary for an additional
1.5 minutes. Total injection volume of the samples was 25 pl.
A Quatro triple quadrupole mass spectrometer fitted with and ESP source was used as
5  detector. The source and the desolvation temperature were set at 120 and 350 °C
respectively and nitrogen was used as nebuliser and drying gas. Data were acquired in
positive scan mode (single ion reaction). Cone voltage was set at 10 V and the dwell
time was 1 second.
Metabolic stability was expressed as % metabolism of the compound after 60 minutes
10  (equation given as example) of incubation in the presence of active microsomes (E(act))

Total Ion Current (TIC) of E(act) at t =60
TIC of E{act)att =0

. (% metabolism = 100 % ~(( ) x 100).

Table C.2 : % metabolised compound of the present invention (left column) compared

15 analogous structures of W0-00/37461 (right column)
Comparative structures of present o Comparative structures of y
invention ° W0-00/37461 ’
OH /\/\ H
< T mr@ 0’
PiJ
Co. No. 246; (3S-trans) Co, No. 74; (trans)
1
\o/\/\ OH \O/V\N OHH
. "(:C H 12 N 30
" PiJ
Co. No. 247; (38-trans) Co. No. 67; (trans)
|
HO A~ OH HO S~ OH
L ; Lo 0
i
O\j 0 ‘k/?
Co. No, 228; (3S-trans) Co. No. 68; (trans)
H N H
Cl
\/\/d"mrﬁ ” \/\/d’"‘CHrH 6
0
Co. No. 159; (trans) Co. No. 119; (irans)




Co. No. 200; 3S-trans Co. No. 120; (trans) H8 v v mMiCH= H25 NA - -- Co.
No. 202; (3S-trans) Co. No. 120; trans WD 2005/ 000838 PCT/ EP2004/ 006285 -89
Conparative structures of present "/o Conparative structures of % invention

VO 00/ 37463, fhoos pfih0”, 6 Y 1 © 79 Co. No. 125, (trans)P@gpm?J/\@ﬁzggz trans

4~\ 1- ' 79 Co. No. 186; (trans) Co. No NHOHH
24 L.J * 49.5 0 Co. No. 227; 3S-trans . No. 124; trans o NN 12 ON 30 Co.
No. 229; 3S-trans Co. No. 121; trans OH'H 13 C pa,N 26 Co. No. 211;
38-trans Co..DNa. . 1283- trans r. nuCHS H L1 Ll v MeHi o H )Y 63 Co _Ng. 163;
trans Co. Np. C&ﬂ&rativbaﬂacun-esot@resed% o, Hl18 eymparduve@hﬁetmbhﬁt?: 446 b [Co. No.
187; trans . No. 14gventiépns H CN (f’ HO~~ ~CNwologrvrasr n1CH= 11
H
d cl
Wd"CHz-N 10 NS CHN 68
O
Co. No. 183; (trans) Co. No. 119, (trans)
H ' H
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o 0\/\/ “CH:—H 4 7 0\/\/ '"CHZ—H 25
Co. No. 87, (trans) Co. No. 120; (trans)
H
N
B e e e
Co. No. 158; (trans) Co. No. 120; (trans)
H H
d cl
- o\/\/d‘“ﬂh‘@/ g | XN "eH 75
Co. No. 162; (trans) Co. No. 120; (trans)
H H .
H
N~ a
/O\Ndmaﬁ_l@( 4 |- OWd“'CHI_ 25
Co. No. 177; (trans) Co. No. 120; (trans)
H H
d d c
t —_ "I"CHIQH@/\N 12 PP MCH;N 55
Co. No. 184; (trans) Co. No. 120; (trans)
H
OH cl
Lty [ T
Co. No. 200, (35-trans) Co. No. 120; (trans)
H
&)
N.
Co. No. 202; (3S-trans) Co. No. 120; (trans)




Co. No. 165; trans Co. No. 144; trans WO 2005/000838 PCT/ EP2004/ 006285 -90
Conparative structures of present Conparative structures of I nvention ~0
WO 00/ 37461 ~0 (~.H A Ho~~ nice= H 4 xo~/ ncxr 11 Co. No. 168; trans Co.

No. 144; trv?@§00@boosi§0“* nni CHi

144;
160;

acid or bas
of formul a
- O CH2- CH2-
(a_6)1

(trans)
trans WO 2005/ 000838 PCT/ EP2004/ 00 85
formula (1) R Ra Rs Lo- -
form t her eo;

1

HH H HOw~ H

CR3 (t),
GCatparatiyn stadtares ofpresent,
0 o CH2-if¥enienr 1), - O {

e

5 a stereochem call

H2- (- WD-00/3T86CH2- CH2-|O-
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ei nCompyratRee-struetures bf v al

H3 HOB/ |-c H 11 Co. NectA$Noshésags Co. No.
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- ety
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H H
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H H
CN Cl
Ho N S‘“"C“fﬂ?/ I ”“x/\/d ’"‘”’"@ 1
Co. No. 165; (trans) Co. No. 144; (trans)




- O CH2- CH2- CH2- CH2-0- (a-7), -0-CH2-CH2-CH2-CH2-CH2- (a-8), wherei
bi val ent radicals optionally one or two hydrogen atons on the sane
di fferent carbon atom may be replaced by C-6al kyl or hydroxy,
hydrogen, halo, C-4alkyl; R4 is Cl-6al kyl; Cil-6alkyl

cyano, orwolzo@akesgs oxy; Cl-6al kyl oxy; cyano; anino of
di (Cl-6al kyl )am no; R5 is hydrogen or Gyg6alkyl, and the -OR5 radic
situated at the 3- or 4-position of the piperidine noiety; 25 L is

hydr Ogen, 1 P 1 AP S 4 Al Ll Do Ll 2. AL L 07

O l_:o a1 auroval LI AL LAR L A NELIA \ = VL = =y L A4 \T
-A k-Y—C(:OL pys-sifpcturgg

-GRonpagtizg strugfures ofiprgsept - NREPRpara ofsherleiop ¢
is Cl-12al kpnedi yl ;: @mventR® i s hydrg hydr oxWO-08/3H61 C3- 6¢cyicl oal
C1-6alkylsuk

fonyl am noHaryle or Hg 7 is Cl-6alfyl ; yl s
wi t h hydrox <:§%£ N [
~6dl kyH; MO

; - b6cy
bei ng hydro eﬁggf\ti

hydr ogen, Q - 6al kyl,
NRI 0 wher ei
wherein R
hydr ogen, Q
nitrogen at
pi per azi nyl
Cl - 6al kyl ;
1, 2 or 3 s
Cl - 6al kyl
am no, amn
substi t ut ed
substi t ut ed
Cl. 6al kyl ;

NRS:
192
i rect

a)
R 1 an R12f cqnbi, n
f aeQ-a_-Ry raekndi i p'gq
bei ng optionally, bstli
phenyl or phen ubs
nden

|y saterb.adsfwam hal o,
yr car bonyl, nitro, trigluor

fony| ; o1 f uraqyl ;
r ahydrofu Ai hy|
di oxol anyl sub th{gged

et
Co. No. 160; (trans)

H
or 4-norpholin
ryl represents Wneg
ubst i t @gNi& 185gakks)I ndeps§

- oal Kyl oxXy, 10 CI.balkK
cdiPhemnyty aphosu
Wi th cm@ﬁ 0;
with Cl al kyl; & df oxpl g

Co. No. 225; (38-trans)

nyl ;

nin sad
or a

20 R3 is

P

al is

b-2),
ach Al k
kyl ;
bstituted
said R8
RO is
bond, or
, or NRIO
y are

fth the
ifdi nyl ,

d with
ed with
OXYy,
yl,
yl _
ranyl



15 di oxanyl; dioxanyl substituted wth Cl.6al kyl; tetrahydropyranyl;

t et rahydropyranyl substituted with Cl -6al kyl;

2, 3-di hydr o- 2- oxo-| Him dazol yl; 2, 3-di hydro-2-oxo-|Him dazolyl substituted
wi th one or tituents each independently selected fromhal o, or
C1-6alkyl;Vggﬁﬁyaﬁgﬁidinyl; pyrrolidinyl substituted mﬁPﬁT@ﬁ@mﬂmeﬁo
substituents each independently sel ect from hal o, hydroxy, or Cl-6alkyl;
pyridinyl; pyridinyl substituted with offe"or two substituents each

i ndependently_ sel ected from hal o, hydroxy, Cl al kyl; pyrimdinyl;

pyrim dinyl <l®#@situted with one or two substituents each 25 independently
sel ected from hal o, hydroxy, or Cl-6al kyl; pyridazinyl; pyridazinyl
substituted wi tAcaRgounl of MmelipSt i tuents each independently selected from
hydr oxy, Cl1-6al kyl oxy, Cl-6al kyl or halo; pyrazinyl; pyrazinyl substituted
with one ore two substituents eqcé i ndependentgsy sel ected from hydroxy,

Cl. 6al kyl oxy, Cl-6al kyl or halo 30 2. compound as clainmed in claim|l
wherein -RI-R2- is a bival QL/F [ f 3 -f) CH2- CH2- 0- (a-3),

-0 CH2-CH2-CH2- O (a-5), 35 is/hy ngen, Ci4al kyl; R4 is Cl-6alkyl;
Cl. 6alkyl substituted wth cyano, or CI®6al, %y; Cl.6al kyl oxy; cyano;
amno or gono or di (C 1.6al kyl)am no; WO 2085/000838 PCT/ EP2004/ 006285 - 93
R5 is hydrogen or C 1-6al kyl, and the -ORS radical is situated at the 3- or

4-position of the pjperidi.ne moi.ety, L is dr n [ is a radical of
formila -Al k- ﬂép"(%q%%)‘f}mal ‘§‘}Sﬁ‘ﬁ9-°>€9ﬁ#@§m ft%?tlz?'}%ﬁ%%wgré?t&ba(b- 3), or

- Al k- Z- C( =O) - NRharRmeeutigally) accepidble asidordassradgitien falt tharea whergimedi yl ; and R6 i's
hydrogen; hydr ogY.R2CHAMbivaledt RaMal FRbdila C | - 6al kyl sul fonyl ami no; aryl or

10 Het: -0-CH,-0- (a-1),
-0-CH,-CHy- (@-2),

~-0-CH,-CH>-0- (a-3),

-0-CHj3-CH;,-CH;>- (a-4),

-0-CH,-CHy-CHp-O- (@-5),

15 -0-CH,-CH2-CH;-CH3- (a-6),

-0-CH»-CH,-CH;-CH3-0- (a-7),
-0-CH;-CH,-CH2-CH;-CHa-  (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 Cy_galky! or hydroxy,
20 R3 is hydrogen, halo, C,_4alkyl;
R4 is Cy.galkyl; C.galkyl substituted with cyano, or Cy.galkyloxy; C.galkyloxy;
cyano; amino or mono or di(Cj.galkyl)amino;
RS is hydrogen or Cy_galkyl, and the -ORS radical is situated at the 3- or 4-position
of the piperidine moiety;

25 L. is hydrogen, or L is a radical of formula
-Alk-R (b-1),
-Alk-X-R7 {b-2),
-Alk-Y-C(=0)-R? (b-3), or
-Alk-Z-C(=0)-NR ! IR 12 (b-4),

30 wherein each Alk is Cy.j2alkanediyl; and
R6 is hydrogen; hydroxy; cyano; C3.geycloalkyl; Ci.galkylsulfonylamino; aryl or
Het;
R7 is Cgalkyl; Cy.galkyl substituted with hydroxy; C3_gcycloalkyl; aryl or Het;
X is 0, S, SOz or NR3; said R8 being hydrogen or C.galkyl;



R7 is C 1.6alkyl; CI-6alkyl substituted with hydroxy; C3.4cycloal kyl; aryl
or Het; X is 0, S, S02 or NR8; said R8 being hydrogen or C _6alkyl; RO is
Cl _6al kyl or hydroxy; Y is a direct bond; 15 Z is a direct bond or 0; Rl |
and R12 e Ct%nzi nsﬂgg)endently are hydrogen, or G _6alkyl, or R | and RI2

conbi ned WYE™Pt r ogen atom bearing R | and R12 nelyFT 24400285
pyrrolidinyl, or piperazinyl substituted with Cl.6al kyl; aryl represents
unsubsti tuted phenyl or phenyl substituP®d with 1, 2 or 3 substituents 20
each i ndependently sel ected from hal o, hydroxy, Cl.6alkyl, C -6alkyloxy, and

am nosul f onyl ; R&N{ hylogers C galkg @ lgoaéludlbylyydrdxgof afgydr of ur anyl substitut ed
with C 1.6al kyk,; ..di I | - w61 @ N¥ 10 i A Cl- 6al kyl ;
pyridinyl; pyr ilei lﬁ%ﬂéﬁggp%t‘)ﬂ@d \;‘mg%r%ﬂ%)ﬂnejsg‘ga_{o Lyérﬁ(glééﬂ%@gent s each 25

i ndependent | y Zel sa@dirgetibondn(hSh or NR{Pavhsrgin R is Bydrpgen;or Gy whliyidi ny|

pylri mt dijnyl sugéltaddﬁﬁmam ihﬂbp@ﬁ@g@f %rel riég%ci-galn@m,t@-fﬁabalkﬂ,g&wea?@nt ly

sel ecte rom ha L OXY,. . 6a ; r zi ; ri dazi ny
substituted with 8?1%“%%1 %@%‘%’[ﬂh’ﬁf’é‘ﬁf‘%ﬂ Q?‘f@ﬁg hlﬁjﬁ%‘gs{ln&@gﬁ’v %elected from
hydroxy, C | . 6al kytodidinyl, @ipetidinKypiperaziind bo4-mogthobgyl aimg gih; bepgropiiomajly
substituted with : : S ituents each independently selected from
hydr oxy, Cl1_6al k %?9‘9{egziﬁig§?‘kﬁg%§%r hal 9. 3. ound as clained in claim

| or claim2 wA® @PWS?%“@@Q@%%‘&}‘E@I' of ghcgyltsgégigge%g\yith bifePr3-sybditientsn of t he
pi peridi ne noi et yedshiidegeridaalytseiaeted fromhalgpiiyatdxgnC, ¢ikyd,. C hatighmmpund as
i ety i 80(5s acy oo G BN Bhini i BB PG g
cl ai ms wher ei n - RemiRosulforylgandadi cal of formula (a-5); R3 is hydrogen; R4 is
Tea rad cal of 1ot b D) et e oG 1 aal kanedi yl _and R7
:_Iss?l jriG:anyl .O 7. tek%mﬂﬂ?]’ tgl\ﬁﬁgfhgml f“%St(i:tPfgii Pﬁl‘F %@&@ﬂn t he corrpgund i's
(3S-trans) - 8- met hdibx@amyd; digxeleaylsubttitiechwith €] kdk¥}] di oxepi ne- 6- car boxylic acid
[ 3-hydroxy-1-(3- ”&B%Mﬂid%mwéﬁstiﬁleﬁ%ﬂﬁ(f'.:ﬁn?/i;Wet hyl']-am de or a
pharmaceutically tae%rghe}%}o%?flagyl?t%{rgly%go%gahy rs],ul;ss?ituttcd vtvigxe& E?Jlkyl;

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

Cy.gatkyl;

20 pyrrolidinyl; pyrrolidinyl 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

25 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;_galky! or halo.
30

2. A compound as claimed in claim 1 wherein
-R1-R2- is a bivalent radical of formula
-0-CHy-CHy-0- (a-3),
-0-CH;-CH;-CH3-O- (a-3),
35 R3 is hydrogen, halo, C;_4alkyl;
R4 is Cy.galkyl; C).galkyl substituted with cyano, or C_galkyloxy; Cj.galkyloxy;
cyano; amino or mono or di(Cj.galkyl)amino;



8. A pharmaceutical conposition conprising a pharnmaceutically acceptable
carrier and a therapeutically active anount of a conpound according to any
of claimse | to 6. 9. A process for preparing a pharnmaceutical conposition
according to claim7 wherein a therapeutically active anount of a conpound
accordi ng Y@ ARPUPEclaims | to 6 is intimately nixed YfRP2404/006285
pharmaceutically acceptable carrier. 10.gyA conmpound according to any of
claims | to 6 for use as a nedicine. 11. A process for preparing a conpound

of forrmula (I) erein a) an internediate_of formula (11) is reacted with an
carboxyl i ¢ aci dRues hxdseged ar G1-eatoylyard she -OR? radicgl isgitpategatithe3-fon Auositiam|
derivative ther eofsf tiepiffidinemiddeayiZ NHz + Ho--'I R3 Rl RZ (H) (IIl) Ub) an

i nternedi ate of, for I N ted with a conpound of formula
(I-a), defi nedLaésﬁ%ﬁé’oﬁdsgf&%@uﬂ?%ﬁq) wherein L represents hydrogen,

in a reaction- inert seA¥&ft and, optiondPily in the presence of a suitable
base, thergby yiel di ng.agomgounds of forr(ngg (I-b), defined as conpounds of

formula (1) wherein L i T an hydr n; RS Q- R4 L-W+ H&CHZ NI |
R3Q@b) H1RzZ (IV) T lkg‘)"%f@:ﬁ% an a Sgrﬂrl ate ketone or al dehyde
i ntermedi ate of fornul sAlk-ZCEHOHNRERIH L'(5@)being a conpound of fornula

repl aced by =0, ST WK BT L akBBE L Bd e A A Thereby |
yi el di ng conpouyds bxdrq'&sm}wg)xw cygyo; Cp-soipaigyl; Cuasékxlsw&wh@qumﬂ PIR3 (I-D)
~J 3 (V) (d-a) RIRaherein in the above reaction schenes the radicals _
o) Rl O BB gL Ll DT 001 o
fol | owi ng art - kkowhO, S, SOz or NRS; said RS being hydrogen or C;.gatkyl;
R? is Cj.galkyl or hydroxy;
Y s adirect bond;
15 Z isa direct bond or O;
R!! and R12 each independently are hydrogen, or Cj.galkyl, or R!1! and R12
combined with the nitrogen atom bearing R1! and R12 may form a pyrrolidinyl,
or piperazinyl substituted with Cy.galkyl;
aryl represents unsubstituted phenyl or pheny! substituted with 1, 2 or 3 substituents
20 each independently selected from halo, hydroxy, C).galkyl, C;.galkyloxy, and
aminosulfonyl; and
Hetis tetrahydrofuranyl; tetrahydrofuranyl substituted with C_galkyl;
dioxolanyl; dioxolanyl substituted with C_galkyl;
pyridinyl; pyridinyl substituted with one or two substituents each
25 independently selected from halo, hydroxy, C_galkyl,
pyrimidinyl; pyrimidiny! substituted with one or two substituents each
independently selected from halo, hydroxy, or C;_galkyl;
pyridazinyl; pyridaziny! substituted with one or two substituents each
independently selected from hydroxy, C,_gatkyloxy, C,_4alky! or halo;
30 pyrazinyl; pyrazinyl substituted with one ore two substituents each
independently selected from hydroxy, C)_galkyloxy, C;_galky! or halo.

3. A compound as claimed in claim 1 or claim 2 wherein the ~OR5 radical is situated at

the 3-position of the piperidine moiety having the trans configuration,
35

4. A compound as claimed in claim 3 wherein the absolute configuration of said
piperidine moiety 15 (38, 4S).



transformation reactions; or if desired; a conpound of formula (1) is
converted into a pharnmaceutically acceptable acid addition salt, or
conversely, an acid addition salt of a% -conpound of formula (lI) is converted
into a free base formwth alkali; and, if desired, preparing

stereochem cally isomeric forns thereof

5. A compound as claimed in any of the preceding claims wherein -R'-R°- is a radical of
formula (a-5); R? is hydrogen; R? is methyl; and R® is hydrogen.

6. A compound as claimed in claim 5 wherein L is a radical of formula (b-2) wherein X is
0, Alk is C j4alkanediyl and R7 is C . salkyl.

7. A compound as claimed in claim 1 wherein the compound is (3S-trans)-8-methy!-3,4-
dihydro-2H-benzo[b][1,4]dioxepine-6-carboxylic acid [3-hydroxy-1-(3-methoxy-
propyl)-piperdin-4-ytmethyl]-amide or a pharmaceutically acceptable acid addition salt
thereof.

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

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

10. A compound according to any of claims 1 to 6 for use as a medicine.
11. A process for preparing a compound of formula (I) wherein

a) an intermediate of formula (II) is reacted with an carboxylic acid derivative of formula
(IIT) or a reactive functional derivative thereof;

R’ R4
P 0
I—N CHZ""NHZ + HO— R3 —_—— (D
r! 2
(1) am

b) an intermediate of formula (IV) is N-alkylated with a compound of formula (I-a),
defined as a compound of formula (I) 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;
R’ R*
/'T ? ;
=W + H~— CHy N~ R ———— (b
H 1 2
awvy (I-2) Rt
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¢) 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 C;.

12alkanediyl moiety are replaced by =0, is reacted with-a compound of formula (I-a),
thereby yielding compounds of formula (I-b);

R® R*
/*f 9 3
L=0 + §H- CHQ-IIG— R ———  {b)

H
1 2
W) e R R

wherein in the above reaction schemes the radicals -RI-R%-, R*>, R*, R® and L 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



