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A SUBSTI TUTED AM NOVEPHYL GROUP, PROCESS FOR PREPARI NG THEM AND
PHARMACEUTI CAL COMPCSI TI ONS CONTAI NIl NG THEM The present ﬁi‘g@ﬁéﬁﬁ?& jo%kat es
to novel N-(arylsul phonyl)beta-anmino acid derivatives conprising
substituted am nomethyl group, to their preparation and to phar rraceutlcal
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human species: B1 receptor: J.G. Menke et al., J. Biol. Chem., 1994, 269 (34), 21583-
21586; By receptor: J.F. Hess, Biochem. Biophys. Res. Commun., 1992, 184, 260-
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Patent application WO 97/25315 describes compounds of formula:

R.,-SOZ-III-?H-(I:H-CO-/N—CR,G -CONR,R,,
R Ry Ry %
(A)
R
L
NRyRyp
in which:
- R, Ry, R, R, R, Ry, Ry, Ry, Ry, Ry and Ry, have different values. These
‘compounds show affinity for the bradykinin receptors.
Novel compounds have now been found, which show affinity for the bradykinin
receptors with selectivity towards the bradykinin B receptors, which are bradykinin
B receptor antagonists and which show advantages as regards their absorption.



R-SO2 NTHCHZ-1 -NHTHR4A R O lil in which: R represents a phenyl vinyl
group; a phenyl group which is unsubstituted or substituted one or nore:
times with R6, which nay be identical different; a whi ch
I s unsubstituted or substituted one or re tinmes wth FBQ?§%%%HE&Q&BS
Identical or different; a tetrahydronaphthyl group; a naphthol[2, 3-

d][1, 3] di oxol -6-yl group; a heterocyclic radical chosen from qui nol yl,

i soqui nolyl, 1-benzofur-2-yl, 2,1, 3-benzoxadi azol -
2, 1, 3- benzot hi abhese spmpoynds maybe b@dzf@f Hiezprepargtian of mecbeﬁ,a_bmﬂuﬁsﬁgw prey | |

| H pyr azol - 4ygebyl fob i tRAatiAg Yor, prcventmg any pathol %, in which bradykmm and the B 1
5-isoxazol thi en-2-yl, ben ot hi en- Z%Hﬁhlen ‘gl%}yldgs% l%_
het erocycl i CEePIOTA G HIVE “S@l eRpecial path § ARq, ISE?HEO’()F oBice
ti rresé\é\nth Raflamia ahzﬁmygasebe |dent|cal or dlfferent - R2 represents
hydrogen or a ((l-C4 ou reptesents a.phen roup .which is
unsubst it ut ed OF'I{i‘ége'g ?ﬂ?p gt}s PSPEW| tﬁassu&]e%of_-{% \R}/ﬁs%’ﬁ Wﬁ%‘%’@ 18

i denti cal orcothpoundeoftformulaet er ocyclic radical chosen from

benzo[ 1, 3] di oxol -5-yl, 30 2,1, R-benzot hi adi azol - 5-yl,

2,1, 3-benzoxadi azol - 5-yl, benz hlophen 5-yl, 2, 3-

d| hydrobenzo[l 4] di oxi n- &380 -Ne(H O H-¢NH mjrobenzofuryl

1, 3-thiazol-2-yl, furyl and 1 hi nyl , ﬁhe ﬁnd 4heterocycl i ¢ radi cal being
unsulgtituted or substituted org or npre t HE'S with a hal ogen atomor with
a (C-Cc4)alkyl group; - or alternatively R2 represer(t[)s a phenyl group which
IS unsubstituted or substituted 35 one or_kopre tinmes with R6, which nay be
identical or different; a heterocyclic 5 » 20 25 30 35 3 23 Sept enber
2005 radi cal chosen from benzol[ 1, 3] di oxol , pyridyl and indanyl, and R3
represents .hydrogen; - R4 represents a gngdp - CONRSBRI; a group - CSNRSR9;
"a group -COR13; a phenyl group which is unsubstituted or substituted one
or mpse tines vvith R10; a heterocyclic radcal chosen from pyridyl,

i m dazol yl, fury " benzi m dazol yl, benzot hi azol -2-yl and
. benzo[ 1, 3] di“bﬁ’aw‘c 5- yI the 'said radicals bei ng unsubstituted or
subst i t ut ed- wRtjhrepies enyteingl lgrélipy L phexiyl hgrong ewhieh dsminsubsktuted or

obcsent o Qb Ak o i e e AP
(Cl - C4) al koxy ngphabiy; grauﬁWHmlDrsaatshlmyutgd@nrspbmtuucdfdnumrmm‘emegs with Rg,
ot Lkl IO AR S A S 00

(Cl - C4) al koxyd 3 ﬁgxppp;@ hgtpmyehcaradacal chosen from quinolyl, 1soqumolyl'
' 1-benzofur-2-yl,  2,1,3-benzoxadiazol-4-yl, 2,1,3-benzothiadiazol-4-yl, 1,3-
benzothiazol-2-yl, 1-benzothiophen-2-yl, 1H-pyrazol-4-yl, thien-2-yl,
5-isoxazolthien-2-yl, benzothien-2-yl, thieno[3,2-c]pyrid-2-yl; the said heterocyclic
25 radicals being unsubstituted or substituted one or more times with Rg, which may

be identical or different;

- Ry represents hydrogen or a (C1-C4)alkyl group and R3 represents a phenyl group
which is unsubstituted or substituted one or more times with R7, which may be
identical or different; a heterocyclic radical chosen from benzo[1,3]dioxol-5-yl,

30 2,1,3-benzothiadiazol-5-yl, 2,1,3-benzoxadiazol-5-yl, benzothiophen-3-yl, 2,3-
dihydrobenzof1,4]dioxin-6-yl, benzofuryl, dihydrobenzofuryl, 1,3-thiazol-2-yl,
furyl and thienyl, the said heterocyclic radical being unsubstituted or substituted
one or more times with a halogen atom or with a (C1-Cgq)alkyl group;

- or alternatively Ro represents a phenyl group which is unsubstituted or substituted

35 one or more times with Rg, which may be identical or different; a heterocyclic



trifluoronmethoxy group; R8 and Rg each independently represent hydrogen; a
(C1-4)al kyl group; a (C3- C7)cycloal kyl group; a
(C3-C7)cycl oal kyl (O -C4) al kyl group; an,w (d - Cn)dialkylgggﬂﬁé&gagﬁbglkyl
group; or alternatively Rg and R9, toge?her with the nitrogen atomto which
they are attached, constitute a heterocyclic radical chosen from
pyrrolidinyl, norpholin-4- yl, thionorpholin-4-yl, azepin 1-yl, piperidyl

which is unsubst | d or_su i one  qr | o atons or
one or nore (Cia‘kﬁ;i&ﬁﬂiﬂ" fB‘Pm?’S“ fféﬁg%%%a?l gyndyl, "F’HD u@wﬁ@pﬂﬁh FPEEpRts
3, 4- di hydr opi payishgdn;yl , cycl ohexyl - spiro-4-pi perid-1- yI and pi perazi nyl
whi ch is unsub tuted [ .substi th one o C4) |
groups; - R10 r FS%‘EP& §gfz9f18g§&§]tq%% 3?@190@?%9’ ?‘ﬁ%m’oﬁy
group; _a (d - Gheaykgnoyp grhichois ﬁﬁﬁbsuamechbxsmbmmtmmran@mums -vatl? Ripg 1 12

Rty AR S

(d - 08) al kyl gr@ﬂpﬂth&mléz}zl@ﬂhltﬂze 3]dgmh§ yl,alhésﬁdcﬁdlcgislbomgnyﬂsu@rtmmd a

(G3- C7) cycl oal ks Ghivud hitiote U meft) BHMEI LPEID Pﬁ.@m&ky' ene group; an
m met hoxy(C2- C4) al kyl ene grou an Wt rorret ) al kyl ene group;
an w-hal o( C2= RAYepRsents ASIgup ZHRlaRIEPhEQHﬁ(Q) ad R12, together
with the nitroRghiepresdnitd @ higen ét&ﬁyaq aik§E BRfhp; AORTubidMehy group; a

L G it oo bR ey bt SEbd s
pi perazin-1- ylordiﬂﬁorﬁnﬁ.ﬂiﬁé;reatm rg@cmgl d-1-yl, 2,3,4,5-tetrahydropyridinium
4 23. Septerrber 20 dec dro decahydro ui_nol yI
t et r ahydr oi soqU7 n%ﬁ(f? &‘g % hégg%' 13 1?0&#&3?‘})%1@1 grotpt” a' pheny! group;

! (C4-CB) cycl oaltk;ﬁlluos:gmetbylpwoup,dya (G1€zatikoyy | grdupl. @] heengyloapd group; a

7-azabi cycl o[ Zg M&Q%o?( whi ch may be unsubstituted or substituted
one ds nore t| nes wt gen atomor a (Cl-C4)al kyl, hydroxyl
( C1- ¢4) al koxy,Rg ap¢ Roueachrindeppnde fmm@m&rétyﬂwgsneaéelﬂaﬁﬂw @ounpa (C3R13
represents 8 bpBYdIoalldt g@hp2-! ¢ balloMCuRy 0B B (B8 SRe
thereof with gﬁr}&};ﬁw oir;l g%ﬁ i %Qg{%/ or ('21 sg tes ereof or ft he
hydrates ther gérgfo%ans a fluorine, chlorine, bromne or
i o|d| ne atom- 'Eiﬁaalfeﬁtagi&ellyﬁRFyd.nd,R ,altdgtéiheﬂevmﬁmé nﬁiolgb @%)étonértéf&ikiﬁﬁlﬁ'th Yre rre?n
a linear or ed a i ca r _or .branc a ra |ca
or ashi near o%@&?ﬁcﬁ%’&uuﬁ?l@ EJF‘I:'J &é}?@?ﬂ fiont g FFB %lo\#p?
for mJ a (1) cohphicseorpholiredat, azapinalsylypiperidg] whidhds uamrhsunmtﬁor sdlnsm]uwde
enanti omers o f
proportions - évrg{%J ec?icsl%fwéeﬁ@%%/en | o é&e@&&ﬂ@? r bﬁéb:atlkwqrhe
pr esent i nventifuoromethyhpgroness 3i#t-dikydnepiperid-1-yl, cyclohexyl-spuo-4-p1pend-l-yl
and piperazinyl which is unsubstituted or substituted with one or more (Cj-
Cg)alkyl groups;
- Ry represents a halogen atom; a (C1-C4)alkyl group; a hydroxy group; a (Cy-
Colalkoxy group; Rip can also represent a group -CHpNRjjR12 when Rs

25

represents a group -CHpNR | 1R 2, the said groups then being identical;

- Rj1 and R)7 each independently represent hydrogen; a (C1-Cglalkyl group; a
(Cp-Cglalkenyl group; a (C3-Cy)cycloalkyl group; a (C3-Cy)cycloalkyl(Cy-
Cqlalkyl group; an w-hydroxy(Cy-Cyq)alkylene group; an «-methoxy(Co-
C4)alkylene group; an o-trifluoromethyl(C,-Cg)alkylene group; an @-halo(Cp-
Cg4)alkylene group,

- or alternatively Ry and Ry, together with the nitrogen atom to which they are
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attached, constitute a monocyclic, bicyclic or heterocyclic radical chosen from
azetidinyl, pyrrolidinyl, morpholin-4-yl, thiomorpholin-4-yl, piperid-1-yl,
piperazin-1-yl, 1,2,3,6-tetrahydropyrid-1-yl, 2,3,4,5-tetrahydropyridinium,
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R-SOZ NHCHZ- i -NHAiIi-RA R 0V) 25 in which: - Rl represents a
phenyl vi nyl group; a phenyl group which is unsubstituted or substituted
one or nore tines with R6, which may be,identical or dlff%gg‘gtemg ght hyI
group which is unsubstituted or substltﬁht ed one or nore tine
whi ch may be identical or different; a tetrahydronapht hyI group; a
het erocyclic radical chosen from qui nol yl, 1- benzof ur 2-yl,
2,1, 3-benzoxadi azol -4-yl, 2,1, 3- benzot hi adi azol -
1, 3- benzot hi azcﬂecdxyyimqulnqéﬂnﬁpmy@mwmﬂ}y, tmfpgﬁr%tmmlmly |°°t381ﬁ#@11§-y|,
5-i soxazol et hi ggsigdoly ttltqzegjayaamﬁ ydpirol i p&ma,{li% 3-&hwy¢ldf32w]hexy1 and
napht ho[ 2, 3-d] %,1 3Ld| oxg?t dﬁe g‘&u‘%bhet clic &ggl c%ﬁgﬁe
unsubst i t ut ed J5278Picyeigks.24 g@m 78 may ¢ laﬂt’flﬁ 3‘* Be
i dent lssgal OL glnﬁdrertﬁﬂés with1® hhfogef a8ém 3R £5C§-C243a15§pthyﬂhmyl 2@115CI;)ha¥kdi’l2

t t
roup uhi ch' i SuReRBer B oe Rt BBy 8RR, oy e timms w th R
whi ch may be- |R1grrepmsdntmaphhﬂymhleml-2-yldrmdyi(group,c radi cal chosen from
oo 1 on i ¢80 i, saief Bshé ok B o it S dRBlE Id et hitor &
2, 3- di hydr obtbahy@natesthiresfi n-6-yl : 1, 3-t hi azol - 2- yI 1- benzofhr 2-yl ;

1-benzof ur - 5-ylthd i Mhatb :Pfiﬁé’anyhﬂubhh@%nﬁ;rbﬁh biRnifPor IBRME SEM.S 2 phenyl
grougowhi ch is unsubstitured or substltute one or nore, tines th

whi ch nay be i d&m fterms oﬁtlkﬂurf&lk&hpe and, o alkoxyysc FGSpeqtiyglye Jpea 3s ﬂearf‘l’
benzo[ 1, 3] dishdhed lrmiealdullmemn&amhchearmmend fadicas eﬂhsldeyﬂbt)bﬂlnchdm

represents a.group,- phenyl group which is unsubstituted or
substituted & EFB‘ d'g P&g@gﬁ' th RRQ a heterocyclic radical chosen from
pyridyl, im daﬂfelopknpoimdg/bffohﬂu]m(imaqumisyht lebstrune tabyrametriczaghonzatein, and -/

b 1, 3]d
eubs it ut ed B PHomPS qutiferb ALt Snf BlsBiinH AR fistept {8 1 Broportions
CH2N( 0) RllRl@quhﬂeqtseMtbsmstlm hal ogen atom a (Cl-C4)al kyl group; a

trifluoronethyl E%HF feggﬂ ﬁ}egé%ﬁi' hAERis dndiduhdOsORAaNKY droup; a.
trifluoronet hoxpxygllr metHyl ene |$'é or dll%| uoro#et hyl enedi oxy group; R7

represents a hal ogen atom a ( C4) al kyl group a trifluoronmethyl group; a

(Cl -C4)al koxy group; a b (‘i'fNH f I uor onet hoxy group; Rg and
RO each independently repr‘esén éﬁ%g C4) al kyl group; a (C3-

C7) Cé6|0a| kyl group; a (C3- C7)c | oal I(CI }%4) al kyl group an o-(d -
C4) diral kyl am no( C2- C4) al kyl group;.

25 . R,

in which:

- Ry represents a phenylvinyl group; a phenyl group which is unsubstituted or
substituted one or more times with Rg, which may be identical or different; a
naphthyl group which is unsubstituted or substituted one or more times with Rg,

30 which may be identical or different; a tetrahydronaphthyl group; a heterocyclic
radical chosen from quinolyl, 1-benzofur-2-yl, 2,1,3-benzoxadiazoi-4-yl, 2,13-
benzothiadiazol-4-yl, 1,3-benzothiazol-2-yl, 1-benzothiophen-2-yl, 1H-pyrazol-4-
yl, thien-2-yl, S5-isoxazolethien-2-yl, benzothien-2-yl, thieno[3,2-cjpyrid-2-yl;
naphtho(2,3-d]{1,3]dioxol-6-yl; the said heterocyclic radicals being unsubstituted

35 or substituted one or more times with Rg, which may be identical or different;



or R8 and R9, together with the nitrogen atomto which they are attached,
constitute a heterocyclic radical chosen from pyrrolidinyl, piperidyl,

nor phol i n-4-yl, thionorpholin-4-yl, piperazin-1-yl, ber 2005

4- et hyl pi perazi n-1-yl . 4- et hyl pi perid-1-51 . 2-met hyl pi ser d L5 200 05
4, 4- di met hyl pi perid-1-yl, 4,4-difluoropiperid-1-yl,

4-trifluoronethyl piperid-1-yl, 3,4-dihydropiperid-|-y|, azepin-1-yl and
cycl ohexyl - spiro-4-piperid-1-yl; RIOrepresents a hal ogen atom a

(G -C4)al kyl groupy rEBéﬁfsgyﬂ}o Q:HB C3-C HhikylEbap kA R %ﬁ%ﬁhntﬁ aahgrupo
represent a group 2N ?de 5“(Fe‘%{esents a rou 2N ‘i}’eRlz t he
sai d groups then ¥ F’E’é opulsti S 0L 0K mfép%]ﬂh tN" L8Nt
hydr ogen; a (Cl1- Ciﬁkmidaylorghﬁemltaa@@&roo@éﬁcakdtbwlchgsmlﬁ:onabenzo[l 3]d10xol- -yl
( G3- C7) oycl oal kyl\rﬁlcﬁqgungﬂs%t&mlcg\fbsﬁ It&lyin(@ﬁ c&%o% t{?ﬁl with "tRE Fudiite atoms,

w- hydr oxyy C2- C4) a ehe group; an ene gro

o-trifluoromethyl? CZ =gy iagale5-yk0u;3-dihy m@klcﬂd@maﬁw ehgp@f

10 15 20 25 30 6 g}rgj_‘[g\er fﬁ;!;l, 22 glp_g her W t h the
nitrogen atomto %ﬁﬂ% t he érbéagg(?ﬁugg% onstﬁi}’utthe1 %EF{
bi cyclic or heter@dz repeeseasiacehenyheroun WWW&‘P@E‘?S&F‘H °r3 4 Qfiefymore

nor phol i n-4-yl . ttihey Wit TR}, Whiéh Yhay lﬂdﬁl%ﬁﬂléh bruifferemperﬁezdmbychwradmal chosen

éctzaﬁygrtet rlﬂl?/g r| d- I[lé&oé%a%dro %,ra&gﬁgg\p/drm Sﬁﬂﬁoml yl,

3- azabi cycl o[ 3.-1.R} hepmkcmts whigrobop MEONIR g Rigrs allptienylu geap owhich bist mnsubﬂrlutad\ezror

nore times with a%lﬂﬁ}tﬂéﬂ%n%t gq}org ﬁm%s%%%lhié@mcajaﬁgfw chés@%e L YT

trifluoronethyl, uor onet

thereof with m nemidazolylofugen mamddmlnlnhmﬂsuwatségnd thenzadt, 3]ﬂrl°XQ13ﬁd¥1athés
t her eof . Furtherr@{ tb@g.% g& o}éﬁﬁstﬁuﬁatMWEer&y%re preferred.
or

Thus, the conpoun s 0 at_are preferred are those in which
at | east,one of tlﬁsrel’fﬂfﬁ%tﬁlatg&@m BRI ar %ﬂ@?‘lb‘ﬂlbel ow. a - R

geprteﬁelnlgs a t2,h-4 r@sreﬁtsBa Imaro@fﬁ RibLYA ((lz | grofip rrstuhﬂmmeﬂiyhgampyla
me enzot hi ophe me or obenz
3 methyl -5 et hd @?&%ﬁ?mp‘ Vigoroihiet osibas i RSRBRRY mtmesicsy,
or 3-nethyl -1 - benziflusreethylepediogy gisdp; R3, R4 and RS are as defined for a
d of f d .
Caprosent s a benddy 1l b ieetF Uaf %Kéh%%?%% Aot Bup; 2,
o][ fSUbrS‘r;[;lpt u'z :a;:l vm(Cl] Gq)akkiony groupRa berylaxygrévp; adrifueromediox H@D‘-fmlr a conpound
of for a e, ﬁlaﬁ:%n ?&130 g{,ﬁ,ﬁ
represents a di (ERS a@}‘&l %(Hcﬁ ?eggp%ﬁes nos ??r%& 4 éfouﬂ\l%@s
N-met hyl i sopr opy | CTexmlealky. %ﬁﬁyrribl &alr Mrcﬂ!ﬁuﬁml% 5(C1-
unsubstituted or ¢ Mg( HTES with a mnmethyl or a hal ogen;

R Re, RS and R deadR ‘{?Ege?ﬁé% mﬁ{m‘é‘nfo 78S ottt £ whith Hhey ard attiched, constitute
a heterocyclic radical chosen from pyrrolidinyl, piperidyl, morpholin-4-yl,
thiomorpholin-4-yl, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylpiperid-1-yl,
2-methylpiperid-1-yl, 4,4-dimethylpiperid-1-yl, 4,4-difluoropiperid-1-yl,
4-trifluoromethylpiperid-1-yl, 3,4-dihydropiperid-1-yl, azepin-1-yl and cyclohexyl-
spiro-4-piperid-1-yi;

- Ry represents a halogen atom; a (C1-C4)alkyl group, a hydroxyl group; a (Ci-
Cg)alkoxy group; Rjp can also represent a group -CHpNRjijR12 when Rs
represents a group -CHpNR11R{2, the said groups then being identical;

- Rjy1 and Ry9 each independently represent hydrogen; a (C1-Cg)alkyl group; a (C;-
Cy)atkenyl group; a (C3-Cq)cycloalkyl group; a (C3-Cy)cycloalkyl(Cy-Cq)alkyl
group; an w-hydroxy(Cp-Cg)alkylene group; an e-methoxy(Cp-Cg)alkylene group;
an o-trifluoromethyl(Co-Cq)alkylene group; an w-halo(C2-Cg)alkylene group;
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d - RS represents a group -CH2NR11R12 in which -NR11R12 represents an

et hyl i sobut yl am no, ethylisopropyl am no, ethyl-ten-butylam no,

di i sopropyl am no, cycl opentyl net hyl am no or cycl opentyle | am i cal
or a piperidyl radical which is unsubdtituted or substit%@éﬁ&gllﬁgg g’ro
times with a nethyl or a halogen; Rl, R2, R3 and R4 are as defined for a
conpound of fornula (1). Thus, preferably, the present invention relates to
conpounds of formula: 35 7 23 Septenber 2005 RISO2NH?H- CHZ II-NH |1 H C

NRs; R3 0O CHZQr(Ra ] dnd QRigy, NSgdthe2 with the @ittogén 3fdnB%o |Wh1mlh|mdsy are Rtached,

represents a lorfﬂéyg%ﬁ%@f’gﬁéﬁfﬁ@%%% Ocrigﬁ éﬂﬂamhgm%qyl

3- net hyl benzotq?lnﬁtb
3- et hyl - 5- nql}dmmh;ihghzambrpbmiheﬂ-ﬂ, ythionrphalinyd-yb6- pmendxlyblenptwmzupheh 2-yl

o gyl or olbtaR Slvdoptindll 9k Rispdyiodu RS Blkally oAbl BaifUAL- > 1
and R9, toget hidf-ispindelylhdCarCelepdnalkylospirocpipgridyh %ﬂ%ﬁ'&?@l%hﬁ%lﬁéﬂhﬁyl
constitute a ﬂ.&ﬁhgﬁkg&dsuﬁﬁﬁm:e@ or ewsh&hédibﬁ%r Rbre tﬂh@@cvhﬁw halégedl

whi ch is unsubstitut substituted one or two tine or a
el ogen: - RLPF aG1FDalkyb Sa e mmm@ow,tméggﬁmmﬁqcﬁhuqmmeﬁﬂéwrar c
attached, conghehyltgeoupdn et hyl i sobutyl arni no, ethylisopropyl am no,

e e S SR A, b SE FRER AL oot o
unsubsti t ut edmresshdresfl t ut ed one or rmre times W|th a net hyI or a hal ogen;
and also the s eral . or or | vat es

. thereof or ?Fgﬁgﬁﬁﬁergg 1 k’l‘feﬂego%oﬂl}gdgﬂ% orrm a avﬁf{gg ttﬁg

(R R confugumaommis efrbnpalatﬂ&mlmmrqpmfcmmosmwh %tu legstaneyof the
subj ect of &q{;ilt_; ‘,QKF conpound chosen from - (RR C )
2- (J(3 (1, 3- benzodﬁ oxol - 5- rkb% 6rr‘gthrrpy 2- ( :

naphﬁ yl ) sul phémp) m&‘ﬁr%ﬁé‘n 9hlp@nﬁ1msthx§pbmy{(@P@ﬂwﬂ,sm%@wmth-z-

pi peftdyl) Ihyixﬂanﬁsaﬂzbﬂﬁb lﬁﬁpz-se]pys -m¥thiyRistobicrobéaathibphen-2-yl| R-Rethyl-5-
ﬁafogf h§/llsﬁl B% %hgg@ié i?é)ﬁ]oﬁ( sng;hy}] Q)m%th?:ﬁybenzothmphen-}yl or 3-methyl-1- ,
E (R C>F/e)0| opent Berdzofiry2-ybgrooe) R Ry, R4undR4 Jre s defmeddoy 4 ebhlpemﬂwdfrfonnﬂ-ﬂh de; -

3- (4- ((2, 6- ci s PdiNRTRFIR fygrasen gnd #E"tfﬁ‘aPS”plﬁ%ﬁ%H‘?seﬂts(“('%“'"(z?g(e?]dmﬁ‘ﬁl 3%

or phenyl group which is unsubstituted or substituted with a halogen;
20 are as defined for a compound of formula (I);

c - R4 represents a group -CONRgRg and preferably -NRgRg represents a di{C-
Cg4)alkylamino radical, most particularly an N-methylisopropyl radical; a pyrrolidinyl
or piperidyl group which is unsubstituted or substituted one or two times with a
methyl or a halogen; Rq, R, R3 and R5 are as defined for a compound of formula (I);

d - Rs represents a group -CHpNRjRj2 in which -NRj|Rj2 represents an ,
ethylisobutylamino, ethylisopropylamino, ethyl-ters-butylamino, diisopropylamino,
cyclopentylmethylamino or cyclopentylethylamino radical or a piperidyl radical which
is unsubstituted or substituted one or more times with a methyl or a halogen; Ry, R3,
R3 and R4 are as defined for a compound of formula (I).

Thus, preferably, the present invention relates to compounds of formula:

25

30

35



napht hyl ) sul phonyl ) am no) - 3- phenyl propanoyl ) am no) - N-i sopr opyl - N- net hyl
propanam de; 8 23 Septenber 2005 5 10 15 20 25 30 - (R R

2-((3-(1, 3-benzodi oxol -5-yl)-3-(((6-nethoxy-2-
naphthyl)sulphonyl)an1no)propanoyl)an1ﬁg) 3-(4-((ten- 23 September 2003
but yl (et hyl ) am no) net hyl ) phenyl ) - N-i sopropyl - N- net hyl propanam de; - (R R
2-((3-(1, 3-benzodi oxol -5-yl)-3-(((3-nethyl-1- benzothlophen-z-

yl) sul phonyl) am no) propagp dimethyl - | -

pi peri dyl ) nmet hyl ) phenyl )- l%-ﬂ % pyF-13 ﬁl{' _rg%h am de; - (RR)
3-(4-((2,6-cis-(hnmethyl-I-piper dyI) nyI) 2- ((3-(((5-met hoxy- 3-
met hyl - | - benzot hi ophen- 2-yl) sul phonyl - pheny(IB)r opanoyl ) am no) - N-
i sopropyl - N-nret hyl propanam de; - (R R) :
N-(4-((2,6-cis-dinmethyl-I-piperidyl)methyt Ngnzyl)-3-(((6-nmethoxy- 2-
napht Byl ) sul phonyl ) am no) - 3- phenyl - N- ( 1-[p I dyl car bonyl ) propanam de; -
(R R 2-((3-(4-chlorophenyl)-3-(((6-net
napht hyl ) sul phonyl ) ani no) pr opanoyl ) am no) -
pi peridyl) met hyl ) phenyl)-N-i sopropyl - N- net@g, %] Pa] pam de; - (R R
3-(4-((2,6-cis-dinethyl-1-piperidyl)nethyl)phenyl)-2-((3- (((6 met hoxy- 2
napht hyl ) sulipdaigh: ) am no) - 3- phenyl propanoyl )am no) - N, N- det hyl pr opanam de;

naphioy! ) sul pAShFSE) Qe??'%‘ﬁ@" ﬂ 83911 RER AT

-(4-((2, 6-cis-dinethyl-1-

pi peridyl) net MF@NE&GPWW Nph@b phen-2-yl¢ Byethyl-5-
2- ((3- (1, 3- bengan Fodki ( L Sfybéﬁi -2-yl or 3-methyl-

- yl') sul phonyl )am no ‘l‘zﬁgﬁéel?e}“?nﬁ 33 %lm(r?%thG ci s- déllilﬁélg%nyz-yl o metiy
pi peridyl ) net B Y- BRUBS o pr opyl N— met hyl propanani de; - (R R

) 2-((3-(1, 3-be E@ffbp@é@ﬁts&ﬂérﬁoﬁ .3]dxol-5-yl or phenyl group which is unsubstituted or

napht hyl sul phonyl ) a ﬂr%pro anoyl ) am no) -3-(3-((ten-
but yh£et hyl ) aitf ‘F% )EFJWE(?%‘?P) N-i sopropyl - N- et hyl propanam de; - (RR)

3- (4-( 7- azabi Bycind] R, 2ogetheérerith theyritmagenydtomhie mhigh hey af-atelisds constitiito Rol -

P et byl pr op SRR Rl PRGN, o ipBlayt BRACKhicA s \eubielciRBIPY ! - N
aci ds and/ or sahstitutedonenenrtwoftimes witly dmetlyd oriadwulogen; Accordi ng to anot her of
its aspects, FQ? aﬂfl?ﬁ?r gogbg&‘f'@ﬁth h @agirpmww 825 %rd Rfachdd, eBdtinae t he

conpounds of alts thereq /or, sol vateés er eq
hydrst es t her 8®f Ligobutyiamigo; n ¢ ethylisepropyaming o f @r‘FHnb&]ty]&@"?%atlve

of this acid &ﬁscfp%ﬁ‘jﬁl'irﬂmﬁ@y&opentylmethy]mno or cyclopentylethylamino radical or a
piperidy] radical which is unsubstituted or substituted one or more times with a
methy! or a halogen,

and also the salts thereof with mineral or organic acids and/or solvates thereof or

hydrates thereof.

The compounds of formula (Ia) having the (R,R) configuration are particularly
preferred.

Most particularly, a subject of the present invention is a compound chosen from:

- (R,R) 2-({3-(1,3-benzodioxol-5-yl)-3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)propanoyl)amino)-3-(4-((2,6-cis-dimethyl-1-
piperidyl)methyl)phenyl)-N-isopropyl-N-methylpropanamide;

- R,R) 2-((3-(1,3-benzodioxol-5-y1)-3-((2-
naphthylsulphonyl)amino)propanoyl)amino)-3-(4-
((cyclopentyl(ethyl)amino)methyl)phenyl)-N-isopropyl-N-methylpropanamide;

- (R,R) 3-(4-((2,6-cis-dimethyl-1-piperidyl)methyl)phenyl)-2-((3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)-3-phenylpropanoyl)amino)-N-isopropyl-N-methyl
propanamide;
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10 15 20 25 30 35 9 23 Septenber 2005 R2 X-N ICHCH2-CO2H (Il1) R3 in
which R2 and R3 are as defined for a conpound of forrmula (1), X represents
either hydrogen or a group RI-SQ2- inghich R is as defgpgg&,t&%e@ogs
compound of formula (1), or an N-protecting group, is reacted with a
compound of formula: H2ZN-IHY Z in which Y represents either R4 as defined
for a conpound of formula (1), or a (Cl- C4)al koxycarbonyl, and Z

G oup, —on't he CORRLFon-drisbenzapionolysy Bt LUEReSoRy i oh RUNCA T
PQS?ZLeﬁ?SSE{EZ‘Q%?%‘:‘“’“mRT, mﬁ? W “‘Sfe(f‘jﬁg 2263;%;2(1“‘{;?%
conmpound of ~IRORroRY az R5, the
expect ed conpounR, R))‘2- (6F(rhﬂ-mr(zb§hoxel -5-yhtR{((eoethyl-drbenbathiophen-B S02 and/ or Y
grgnr Sﬁpsn?{ageﬁ Eﬁm"?‘kg“g’% ’3"‘5\}%@%@@%&33& (gzeé‘ﬁs ?thgfli n;hgr;(qu agd (ZC I
- C4) al koxyc@ipensyl)methybphenyl)- h@ﬂmpﬂoﬂﬂdﬂhﬂﬂ@mﬂned of formula: i2
X\ O Oz 00 Nip@y 4R 6-dit Mimethig- igweﬁdgameﬁ nlyB-2018-(B(5-Rh6x 8- t he

ol l owi ng steps:. - represen f ot ng-grou this group is
removed and menhylcbhweﬂaophenr?sywm%Hamnobérmmprqvaw i@“?@ -¥5730 35 10
z  H\- ?H CHisdpRypYtinRhiethylpropanamide;

10 - (R,R) N-(4-((2,6-cis-dimethyl-1-piperidyl)methyl)benzyl)-3-(((6-methoxy-2-

naphthyl)sulphonyl)amino)-3-phenyl-N-(1-piperidylcarbonyl)propanamide;

- (R,R) 2-((3-(4-chlorophenyl)-3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)propanoyl)amino)-3~(4—((2,6-cis-dimeﬂ1y1-1-
piperidyl)methy])phenyl)—N-isopropyl-N-mcthylpropanénﬁde;

- (R,R) 3-(4-((2,6-cis-dimethyl-1-piperidyl)methyl)phenyl}-2-{(3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)-3-phenylpropanoyl)amino)-N,N-diethylpropanamide;

- (R,R) 2~((3-(3-fluorophenyl)-3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)propanoyl)amino)-3-(4-((2, 6—cm-d1methyl -1-
piperidyl)methyl)phenyl)-N-isopropyl-N-methylpropanamide; ‘

- (R,R) 2-((3~(1,3-benzodioxol-5-yl)-3-(((3-methyl-1-benzofur-2-
yl)sulphonyl)amino)propanoyl)amino)-3-(4-((2,6-cis-dimethyl-1-
pipezidyl)methyl)phenyl)-N-isopropyl-N—methy]propanémide;

- (R,R) 2-((3-(1,3-benzodioxol-5-y1)-3-((2-
naphthylsulphonyl)amino)propanoyl)amine)-3-(3-((tert-
butyl(ethyl)amino)methyl)phenyl)-N-isopropyl-N-methylpropanamide;

- (R,R) 3-(4-(7-azabicyclo[2.2.1]hept-7-ylmethyl)phenyl)-2-((3-(1,3-benzodioxol-
5-yI)-3-({(6-methoxynaphthyl)sulphonyl)amino)propanoyl)amino)-N-isopropyl-N-
methyl propanamide;
and also the salts thereof with mineral or organic acids and/or solvates thereof or
hydrates thereof.

According to another of its aspects, the present invention relates to a process for
preparing the compounds of formula (I), salts thereof and/or solvates thereof or
hydrates thereof, characterized in that:

an acid or a functional derivative of this acid of formula:
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"known to those skilled in the art,

R3 Z is reacted with a sul phonyl halide of formula: RLISO2-Hal (VI) in
whi ch Hal represents a halogen; (V) 23 Septenber 2005 when Y represents a
(Cl-4) al koxycarbonyl, it is hydrolyzed_and the acid thus i a
functional derivative of this acid of f(?r mul a: X- N- Hmzz%%%ﬁbgﬁ%%%H 3
(M1) is reacted with a conmpound of fornmula: HNR8RO (VIII); in which R8 and
RO are as defined for a conmpound of fornmula (1); - when Z represents a -CN
group, this group is converted ignpto R5. Optionally, the conpound thus
obtained is converted into one o‘f’ the salts thereof wth mneral or
organic acids. In the course of yaby: ofrt tepgpf the process for
preparing the conpounds of fg‘{r{nhﬁ:i%lmg@l%f t éPi nt er medi at e conpounds

t hereof of formula (11), (I11), (LY), (V) or (VIl), it nmay be necessary
and/or desirable to protect the redctive or sensitive functional groups,

8 i .
such a8 the affiifch Y MAPRY lardls Gired Y} g 858 &f fgﬁﬁ{ﬂ% (gggcﬁrgyﬁegéem LiGer

nol ecul es coEc rned.” Thi s”protection m e carried out
convent i onal Y%PS%E’E 2 BEPUR BinsO2- dn arhiets Ry Hs 28 dglined fasagcampaund rof fesmpda
G oups in Orgardr(an@gfﬂtéduhggroug,ﬁﬂéécté@%%c ubl 8P FsAndlLSS, 1973 and in
Protective Groups in Oganic Y it K€ qsy T W eene and P.G M Witts,
publ i shed by John Wley and Sons, 219p1." The renoval of the protecting
groups may be carried out in a suit H; subsequent step 5 10 15 20 25 30 35
11 2310Bept ember 2005 using the met hopgs™ known to those skilled in the art,
ROl ecul e concerned. The N-protecting
pr ot jing groups that are well

h as, tor exanple, the ten-
but oxycar bonyl, fluorenyl net hoxycarBonyl, benzyl, trityl or
benzyl oxycar bonyl group. The conpoynds of fornula (1) or the conpounds of
formula (1V), may be prepared. in_the formof a mxture of isoners or in
optigal |y puPRevhigh ¥ repgesents githeroRy iag slefipedyfarea compound of formula (@), or a (Cy-

C4)alkoxycarbony], and Z represents either Ry as defined for a compound of formula
(I), or a —CN group, on the condition that, when Y represents R4 which represents a
phenyl substituted with a group -CH2NR|3R12, Z represents Rg which represents a
group -CHpNR | 1R12, R1] and R} being as defined for a compound of formula (I);

whi ch do not affect the rest of thg
groups possibly used are the stang

20 and ‘

- when X = R1802-, Y = R4 and Z = Rs, the expected compound of formula (J) is
obtained; ,

- or when X # RjS0O and/or Y # R4 and/or Z i Rs, that is to say when at least one
of the X, Y and Z groups represents, respectively, X = H or an N-protecting group,

25 Y =(C1-C4)alkoxycarbonyl, Z = -CN, the compound thus obtained of formula:
I
X-N-CH-CH,-CO-NH-CH-Y
| av)
R, CH,
30
Z

is subjected to one or more of the following steps:
- when X represents an N-protecting group, this group is removed and the compound
35 thus obtained of formula:



conpounds, it is possible either to separate the isoners by known net hods
of organic chem stry, or to use optically pure conpounds of fornulae (I1)
and (I111) as starting nmaterials and then to perform whe jle,
non-racem zi ng synthetic nethods that ‘are known per se. ?%S§@§%8§¥k§? t he
process, the conmpounds of fornula (1) or the conpounds of fornula (1V) are
prepared using the standard nethods of peptide chemstry, for exanple

t hose described in The Peptides Ed. E. G oss and J. Meienhofer, Acadenic
Press, 1979, 1 65-104. Kno met hods make it possible to carry out peptide.
couplings w thout racem zat, toms of each constituent

am no acid; furthernore, bhg%Fﬁggggg%ﬁﬁ%i ‘?i-algvsnes for which the
chiral carbon was not adjacen to the carfoxyl group are renowned for not
under goi ng racem zation (Ann. “Rev. Bi ochgfmz 1986, 55, 855-878). Moreover,
pat ent5 appl i cati on EP 236 163 describes processes for conserving the

chirality of each am no acid. Thus, in 3 n) of the process according to
the 'invention, the functional derivativg the acid (I1) that nay be used
fr"am nes, such as an anhydri de,

is a functional derivative that reacts

a m xed anhydride, an acid chloride or anlactivated ester such as the

2, 5-di oxopyrrolidin-1-yl ester, the p-nit&ophenyl ester or the

benzotri azol; 1 ] > joxopyrrolidin-1-yl ester of the

acid 10l 1) iSls&%&dﬁmﬁPgﬁﬂﬁ}éh%d%%&%@éém ne (111) is carried out in a

sol vent such as N, 14-di met hyl f onzamPR4805-Hak(M) presence of a base such as

triethylam qgmcmgbﬁaﬂggﬁmlok | am ne, at a tenperature of between 0C
en

~and room t enperature. an acld 'chloride is used, the reaction.is
carried out T iVBensd| TrpRseaty ah((esCatptkamysitbaryln inis, hydrolyred ppcbihenacid ghusy
base such as tgbtghéd/brdfuntionl HEiviviveof HiPAdid of fodfnula: L)
N, N- di i sopropyl t hyl am ne, 1§t a tenperature of between -60C and room
tenpggature. Wien a m xed |[anhydride of the acid (U) is used, this anhydride
is generated in situ byX JOH)-@ONH-CHICORY! chlorof ormate with the
acid of fornula (I1) in a sqlvent such |as dichl oronet hane, in the presence
~of "a base such as triethylamgine, at a 13423 Septenber 2005 5 10 15 20 25 30
35 tenperature of between -70C and 50C, it is ¥3Pted with the -am ne of
formula (111), in a solvent such as grtRhoronethane, in the presence of a
base such as triethylamne and at a t ature of between O0C and room
tenpgrature. When the acid of formula itself is used, the process is
performed in the presence of a couplind agent used in peptide chem stry,
such as 1, 3- dicycl ohexyl carbodii m de or '
benzotriazol -1 -yl oxytri s(di net hyl am no) pznosphoni um hexaf | uorophosphate or
benzot ri azolsreasted With anoripouad of fastmiwld: ur oni um tetrafl uoroborate in the
presence of a base such as triet hylﬁﬂjﬁ;‘i& . di i sopropyl et hyl am ne or

as & chi

N- et hyl norpholine, in a solvent suc r opet hane,
in which Rg and Rg are as defined for a compound of formula (I);

- when Z represents a —~CN group, this group is converted into R5. .

Optionally, the compound thus obtained is converted into one of the salts thereof *
with mineral or organic acids.

In the course of any of the steps of the process for preparing the compounds of
formula (I) or of the intermediate compounds thereof of formula (II), (IN), (IV), (V) or
(VID), it may be necessary and/or desirable to protect the reactive or sensitive
functional groups, such as the amine, hydroxyl or carboxyl groups, present on any of
the molecules concemed. This protection may be carried out using the conventional

25

1

30

protecting groups, such as those described in Protective Groups in Organic Chemistry,
JEW. McOmie, Ed. Plenum Press, 1973 and in Protective Groups in Organic
Synthesis, T.W. Greene and P.G.M. Wutts, published by John Wiley and Sons, 1991.
The removal of the protecting groups may be carried out in a suitable subsequent step
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acetonitrile or N, N-dinmethylformam de, or a m xture of these solvents, at a
tenperature of between OC and room tenperature. Either a conpound of

formula (1) is thus obtained directly, .or a conmpound of S
t hus obtained in which at | east one of 1(tfhe groups X, Y an%j)%%%@gérlez\s&e)rslts,

respectively: X = Nprotecting group, Y = (O -C4)al koxycarbonyl, Z = -CN,
which is converted in one or nore reactions, by standard nethods mell known
to those skilled in the art, into a corrpound of forrmula ().

under st ood t¥sitg thgasthodsdinoma torthaserskilled 1n the 37bavhieh @%“@bﬂﬁFéF Ehedcﬁié’lfqﬁ‘@ﬁl

of formul a (imdechlBeenéem&pound of forrmula (1), the order of these
reactions is de,hgjﬁi ned so as not to affegt the ot&a(}r substJtuentsetﬁf t he
mol ecul e concer "RARERtng graups PESINY SeP e the standard Y-pjoteciing groupsthaty on

N- pr ot ect i noargr weilh, kadwrs togtimsp skdllédnnver aﬂpcyudlu n@,tfartmﬂrp%é haws rérpown

to thdse sk For .. exa resents

tert-but oxyl:ﬂd}‘gxg'ﬁé‘% é?‘gu uore{xylfréetl?ox %ﬁ")ﬂy\w {rﬁgln or , petzylogycarbenyh, 4o
hydr ochl ori cgraupd or trifl uoroacetlc acid, for exarrpl e, in a solvent such
as net hanol , t [ s at a
tenperature of t edsﬁb%s ﬁ?‘ﬁ%rg) &Hﬁ%% ﬁﬁfo?ﬁ-l ﬁhﬂgﬁﬂge b&%?%rdrml a
(V) thus obinshefesm;of armwmmmpr&osm aptisaljy paesi forte. T obtainrentigally/pyre
(preferably @mpalhdy iﬁe)posdﬁsle ftRer o AEHBME u?é isBmBASHy ﬁﬂ% L fiRtiidls 8t 5 ah:c”Et al

hydr dQi de (fgr exanp sodi ym hydr oxi de or_ potassi“um hydr oxi d

organi c bas& TWF"YE?%\F&)PF OP?‘FW%WW@"“Q% ofoformplae ;ﬂpﬁrfm)easo*tamng

N-net hyl nor phéridleiad HitnatoSgerform! whefehappSoprilite) hdnQaccihigin Gyathetid aithcds
“acetonitril i n the resence or absence of an activator Such as

~ di met hyl ami WA XAOXARERRP) ;. the reaction may al so be carried out in
pyri di ne in thdn ptepssEnok ther pmbmnd&: odmpdviEs of fermelao) on thescampaiindd ofut at

d. of
formsa (1) *‘ﬁ‘r?o (B} 4 Drobluc b LSRRGS bidiods o BeficR SRARAY rcd
whi ch X = Resuomple tsosgodemm insTrROPgBides EA3ESGpossrand). mmofmAcactenune
.conmpound of pfdag mMydpy (| Vis. 1mrqmﬁﬁﬁ%&hﬁs(gdak% gd&ﬁebéﬁg{ leg:gg qut |

hydrol yzed in aC| di ¢ or basic di um accor
those ~ ski | FRplings withoyt racemgization ol éhfaeareowtm ﬁﬁ#%@h(owst;w@mfmetaaxdaed is

reacted wit menﬁaepawrmsﬁﬁsuﬁﬁedrplmaes Ifby whittiQhe Ellﬁeal%mhtw@m%t d@ﬁ@ént bed
prewously{oihthe ’Hgof a f forrrua . Ei.t her é’f ound of
Formga (1)t e SaoRd £rop o Te T ot n& |r%en11§at{95t
i ch’ R4 = BRChRARILISGNSES, 855+-878E Momp%mqbateht fhpplivation (1:~:P&_/)23tgI 163 ehsmemh ts a
cyano group anyert. i nt,0_a. aroup R5 according to the
st andard #%g%t%g?b’ngs%\ﬁ%ﬁ‘ quacl} B 11ed in the art. For
exanpl e, reducThusninoftep Reof-tiprpcessacgording toithdimvestiany thedunctioni! derivativer (1)
of the acid (II) that may be used is a functional defivative that reacts with amines, such
as an anhydride, a mixed anhydride, an acid chloride or an activated ester such as the
2,5-dioxopyrrolidin-1-yl ester, the p-nitrophenyl ester or the benzotriazol-1-y] ester.
When the 2,5-dioxopyrrolidin-1-yl ester of the acid (II) is used, the reaction with
the amine (IIT) is carried out in a solvent such as N,N-dimethylformamide, in the
presence of a base such as triethylamine or N-N-diisopropylthylamine, at a
temperature of between 0°C and room temperature. ‘
When an acid chloride is used, the reaction is carried out in a solvent such as
dichloromethane, in the presence of a base such as triethylamine, N-methylmorpholine

or N,N-diisopropylthylamine, at a temperature of between -60°C and room

25

30

temperature.

When a mixed anhydride of the acid (II) is used, this anhydride is generated in
situ by reacting a (C1-C4)alkyl chloroformate with the acid of formula (II) in a solvent
such as dichloromethane, in the presence of a base such as triethylamine, at a
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or a conmpound of formula (1V), in which RS = -CH2NH2. Thi s reducti on may be
carried out using hydrogen, in the presence of a catal yst such as Raney

nickel, in a solvent such as nethanol, 4ol uene, dioxane of
t hese solvents, mxed with aqueous am#o‘nl a, at a tenpera uréelpgl}n %etd\%en

room tenperature and 50C. The -CN group can be converted into a group RS =
- CH2NR1I R12 according to Schene 1 bel ow. SCHEMEI X-N-- i H CH2-CO NH CH Y

a- X-NCHCH2-CONHr-Y R3 R3 -CN HNRI, I Ru bl. (I
- -~ X- N- CH Cremperstigg. ¢fi bepwegn é’ﬂﬁcmi -410%,2@% i yis seacief ayjsh %&WR& w
)S( jh Rl S(l')= ?E@HDF nYafsEl%ﬁtf ilf[ibrl]llis Rgclﬂl&oﬁﬁtﬂhﬁc 2@ theﬁﬁe@cfe 3?&5?115\%/) sichpasl of
chene e.reduction .o e nitri e or mul a to an
al dehyde of Pbﬁlwa |Wafgtwtg§qﬁpgg X)Q{; (ér?%ntt PEods known to
tS hOSﬁ Sclc()l |1 ed M?gacaad(i)d f dormsla (ﬂ7)r1tse}fansplsed, tHeepmed:slsad p:befsumd)adthm

nt nmmu h ), Ed.
S%:/I , 1988, IE??CHC% 9 &g%:gnﬁa%gzlrﬁ usgeelljr{;ghémn f%gﬁ'(h:&ﬁdl "lqbona%sh 1[:5)
t heI cgnFounddeclﬁmwaabq¢MJﬂe Xof sbemommoltlhmxms@mp@wwmnwghgwbgwumat
s labile | nnaGdbopiBamiE Nexlr | n Sl%é?x?( a0l -FRNRONIEL Rhralr@iPilrdnilad) 1

t ge 3e of qh'g

reacted with i formul a presence or. apsence of an
aci d such asteti@Buorebemied inj nthe Porsprge OSLR:h %35 Athafd| b YanEeo ¥ ¥rane

eri 1 EEBBB LGN e, esohdrih @ dalubnstis,
triacet oxzbo‘f‘@ i 0T gﬁ‘ﬁﬂ?ﬁ?%ﬁ?ﬂ% d¥. aTI'i‘%”"%/"'ﬁ\l %‘O(Sﬁﬁzc?ﬂ IRy
converted i nfemparagure of bétweasn 08C dnd godnvtengeeatre2  bel ow. 35 15 23 Sept enber
2005 15 Either a compound of formula (I) is thus obtained directly, or a compound of
‘ formula (IV) is thus obtained in which at least one of the groups X, Y and Z - !
represents, respectively: X = N-protecting group, Y = (Cj-Cg)alkoxycarbonyl, Z =
-CN, which is converted in one or more reactions, by standard methods well known to
those skilled in the art, into a compound of formula (I). It is understood that, when
several reactions are needed to convert a compound of formula (IV) into a compound
of formula (I), the order of these reactions is determined so as not to affect the other
substituents of the molecule concerned.
When, in the compound of formula (IV), X represents an N-protecting group, this
- group is removed according to the methods known to those skilled in the art. For
example, when X represents a tert-butoxycarbonyl group, it is removed by the action
of an acid such as hydrochloric acid or trifluoroacetic acid, for example, in 2 solvent
such as methanol, ethyl ether, dioxane, tetrahydrofuran or dichloromethane, at a
temperature of between 0°C and room temperature. Next, the amine of formula (V)
thus obtained is reacted with a sulphonyl halide of formula (VI) (preferably a
chloride), in the presence of a base such as an alkali metal hydroxide (for example
sodium hydroxide or potassiurn hydroxide) or an organic base (for example
triethylamine, diisopropylethylamine or N-methylmorpholine), in a solvent such as
dioxane, dichloromethane or acetonitrile, in the presence or absence of an activator
such as dimethylaminopyridine (DMAP); the reaction may also be carried out in
pyridine in the presence or absence of DMAP. The reaction is carried out at a
temperature of between 0°C and room temperature.
Either a compound of formula (I) is obtained, or a compound of formula (IV) is

obtained in which X = R{S02-.
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10 15 20 b2 (1V):Z=-CN (1V) Z = CCREt SCHEME 2 a2 .?2
X- N CH CH2- CO-NH- CH Y R3 CH2 CH2 NH2 (1):X= R1S02, Y=R4, R11=Rt2 H,or (I1V)

: X4 R SOZ and/or Y| R4 2 X- -CH CH2 NH CH Y --

R3 CH2 R3 CH2 HNR11R12 (X) CH2-OH i 2 CH CHz- CONHM%%?W
(JP: W= O or 0S02-CH3 25 d2 30 35 RS (I) : X =R S02- and Y = R4i or
(1V) + X RL S02 and/or Y/= R4 In step 42 of Schenme 2, the cyano group is

reduced according to the nmethods _described Qrew ously Next, in step b2
the anine thus SBiea Hetheicomponnd of fermula GVAnY sepreseats C-Sudalkexycanonyl,

accordi ng tolttlba &i%yl‘édin e of Basid'Rie8iufikhdcbRfing Bo Heemethbds kfdwE iR Hse by
the 5 10 15 5

aqueous nedi ﬁnéhesﬁﬂv&?‘?js‘gept ggbgfg%&(ﬂ%(gﬁglt@? g ta{“ﬁaﬂum dugd, E)'S "

bet ween roo m:ampmmda:‘f dornula (VIIDO$adet theorditions ddsbrbel pretiolsloffor the e of 4 XI )
s tredted V‘?:&Hpcﬂﬁhh% bove) LHQ O(Tﬂl l Pl 90empound of formula (I} is obtained, or a
compound of formula (IV) is obtained in which R4 = -CONRgRo.
When, in the compound of formula (IV), Z represents a cyano group, this group is
converted into a group Rg according to the standard methods that are well known to

those skilled in the art.

10
For example, reduction of the -CN group gives either a compound of formula (I)
or a compound of formula (IV), in which R5 = -CHypNH>. This reduction may be
carried out using hydrogen, in the presence of a catalyst such as Rane:,r® nickel, in a
solvent such as methanol, toluene, dioxane or a mixture of these solvents, mixed with
15 aqueous ammonia, at a temperature of between room temperature and 50°C.
The -CN group can be converted into a group R5 = -CHpNR | 1R}2 according to
- Scheme 1 below. .
SCHEME 1
20 al
X-N-C|:H—CHZ-C0-NH-CH-Y — X-N-C':H'CHz-CO-NH'fH-Y
R, R, CH,
25 C
I.IN'R'I IRIZ (X)
- X—lL-CH-CHz-CO-NH-TH-Y
bl
30 %
CH:'NRuRlz

(H:X= RSO, andY=
35 or(IV): X4 R,S0,- and/orY% R,



in the presence of a base such as triethylamne, in a solvent such as

di chl oronet hane and at a tenperature of between 0C and the refl ux poi nt of
the solvent. A conpound of formula (Xl M i's thus obtaineshk t%b%lt

or O SQ2CH3 dependi ng on the operating conditions used. In s when a
conmpound of forrmula (XII) in which W= Cl is used, the reaction is carried
out with the conmpound of formula (X) in the presence of a base such as
sodi um hydride, in a solvent such as tetrahydrofuran,

di met hyl f or mani & stepadtafichemed, thepredugtionpf th eﬁﬁ@lﬁa%%ﬁ\fﬁﬁ%@f@ﬂlﬂe%’éﬁat ure
of between gp@IacheddPsf ﬂixﬁmamjlé-@ﬂﬁed\eheacc@nﬁegnpuﬁc}nahoapmratc( tHoke 1N

Tormil a (x) PRISTHE b acwich as: Toroane.ghe ek dgisaRed ot sy’ Corthin. '
formula (X) T

triethyl a_rr: nQQW,%QeB)r‘@sm r’\[&nueﬁethgd déxctibébin, FaNnMIﬁESéfi;fEﬂss mm{ggsw-
acetondtrile ?% i chl or onet hane, an rature o

1000 T st ofth syl B PR 38 thE Aot et SHNE Bbb g s R VL R
or LiAl nH4S eEtherﬂmaaplbépro@eeﬂnggmupihataslzbdcngamd:cmiﬂlul-&]mvent| on of fornula
(1) L bt ch FONGERTRSGH 1% cBiting SF dort Pl beaed i O il 5™

- CH2- NR11R12forminda gXDdn thepresencgeorn absensiernf ancasid sechl as acahq agide iry eaelvmtn is
carried out fint e ﬁﬁﬂnh&ﬂe%c}ﬂ& éﬁg.né' B?Ol?1 &H&Han%s GE¥&m in .mu an

chl orper ben20| c aclid oun (1) accordl ng to t %
i nvent i on ar@termediats, imiac,; waigh isTiche Y)uﬁ‘égc%]f usEemficn ?’F‘}""R‘I’ru§O B®ai ned

aLe i tsoI St egc taﬂolbé’t@hj‘rcﬁfd@ Qfd:lilﬁ@ﬁadé&ﬁ@bo@h dride diQolliRfba2b ‘6;‘& accor di 39 to
e Standar | e CO oun a| n I N
the formatt 1 oEADLON Bionp cal A4 b &ﬁwﬁ'émea& BT RE ol

th
the chosen amilowi n an organic solvent. Treatnment of the free base
di ssol ved, for exanple, in an ether such as diethyl ether or in an aIcohoI
such &s 2-propanol or methanol or in acetone or in dichloronethane or in
ethyl acetate or in acetonitrile with a solution of the chosen acid in one
of the abovenentioned solvents, gives the corresponding salt, which is
i sol ated according to the standard techni ques. Thus, the hydrochl ori de,
t he hydrobrom de, the sul phate, the hydrogen sul phate, the di hydrogen
phosphat e, the met hanesul phonate, the oxalate, the naleate, the 5 10 15 20
25 30 35 17 23 Septenber 2005 succinate, the fumarate, the
2-naQBthaIenesquhonate, t he benzenesul phonate or the
par a-tol uenesul phonate, for exanple, is prepared. At the end of the
reaction, the conpounds of forrmula (I) rmay be isolated in the formof one
of the salts thereof, for exanple the chlorohydride; in this case, if it is
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necessary, the free base may be prepared by neutralizing the said salt with
a mneral or organic base, such as sodi um hydroxide or triethylam ne or
with an alkali metal carbonate or bi cay onate, such as s%l's 1%erpﬂf0§SSi um
carbonate or bicarbonate. The conpounds®of fornula (VI) are kKnown or
prepared according to known nethods. For exanple,

2, 4-di chl or o- 3- net hyl benzenesul phonyl chloride is prepared according to
the process described in J. Am SggﬁépéE?oc., 1940, 62, 511-512.

2- Qui nol i nesul phonyl chl ori de an , b, 7, 8-tetrahydronapht hal ene- 2- sul phonyl
chloride are prepared according to tle process described in WO 97/25315.

6- Met hoxynapht hal ene- 2- sul phora2l chlpride is prepared according to J. Og.
Chem, 1992, 57 (V6= 1. —S et Ay ﬁh@&ﬂ%ﬂﬁcﬁﬂ@ul phonyl chloride is
prepared according to J. Het. Chem, |1988, 25, GBQL 641. The conpounds of
formula (VII1) are known or preparedRaccording t@éHknown nethods. The
conpounds of formula (>%Oare known or prepared according to known nethods.
The conpounds of (MOZmmIEOEt1), in which R2 repressgts hydrogen or a (Cl1-
C4)alkyl in racemc fprmor in the formof pure tiomers, are known
(Table 1) or prepared according to known net ho{s_such as those descri bed
in WO 97/ 25315. TABLHeX-NH i H CH2CO2HH (11) 3 XR3Ref erences HEur. J.
Med. Chem Chim Therpp., S 1992, 27 (9), 961-96}%;]14}%20\]. Med. Chem,
1997,140 (26), 4308-4818 F F 5 10 15 20 2?’63 35 18 Sept ember 2005
XR3Ref er ences HBul | . Soc. Chico. Fr. D187 FSQp7¥=Ra®R, R 48l org. Med.

Chem or (IV) : X £ R,SO,- and/or Y £R,
s b L
— X -(IiH-CHZ-CO-NH-CH-Y — - X -TH-CHz-CO-NH-CH-Y
15 I
CH, R, CH,
20 | XD. CH,-OH CH,-W
(XID) : W = Clor 0S0,-CH,
§
HNR,R,, (X) X-N-CI:H-CHZ-CO-NH-CH-Y
25 &2 - R, CH,
R,
30 ():X= RSO, andY=R,;
or(IV): X+ R,50,- and/or Y/=R,
In step a2 of Scheme 2, the cyano group is reduced according to the methods
described previously.
15 Next, in step b2, the amine thus obtained is converted into an alcohol of formula

(XTI) according to the methods known to those skilled in the art, for example by the



0 1994, 2 (9),

Lett.,

881 O/ I HEur. J. Med. Chem Chico. Therap., 1992,27 (9),
961-965 F Bull. Soc. Chim Fr. 1987, 6, 1079-1083 i Pr H d Tetrahedron

01991, 32 (44), 6327- 6328 Hi zh. Cbshch Khi m, 819%3%%@-279}%

HChem Heterocycl. Conmpd., (Engl. Trawlt ) 1969, 5, 453- 456

Aneri can.

Chem Soc., N'~ $ 1957, 79.4524-4527 ~j H Tetrahedron Lett.,

~ 2000, 41 (31), 5803-5806 5 10 15 20 25 30 19 23 Septenber 2005
XR3Ref erences HOND 97/ 08145 HWO 98/ 40055 HWO 97/08145 HTet r ahedr on
Lett. 2000, 4ictiofiQ3-sodfn nifrite in aqueous medium, in a solvent such as dioxane and at a
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temperature of between room temperature and 110°C.

In step c2, the alcohol of formula (XI) is treated with methanesulphonyl chloride,
in the presence of a base such as triethylamine, in a solvent such as dichloromethane
and at a temperature of between 0°C and the reflux point of the solvent. A compound
of formula (XII) is thus obtained in which W = Cl or 0-SO;CH3 depending on the
operating conditions used.

In step d2, when a compound of formula (XII) in which W = Cl is used, the
reaction is carried out with the compound of formula (X) in the presence of a base
such as sodium hydride, in a solvent such as tetrahydrofuran, N,N-
dimethylformamide, acetonitrile, toluene or 2-propanol and at a temperature of
between room temperature and 100°C. When a compound of formula (XII) in which
W = 0-809CHj3 is used, the reaction is carried out with a compound of formula (X) in
the prcsence or absence of a base such as the triethylamine, in a solvent such as
ethanol, N,N-dimethylformamide, acetonitrile or dichloromethane and at a
temperature of between 0°C and 100°C.

In step €2, the ester is reduced with a reducing agent such as NaBHy or LiAlHy,
for example.

A compound according to the invention of formula (I) in which Rs represents a
group -CH; -N(0)-R11 Ry is obtained from the analogous compound of formula (I)
in which R5 represents a group -CH2-NR] 1R |2, the other substituents being identical,
and the reaction is carried out by the action of an oxidizing agent such as meta-
chloroperbenzoic acid.

The 'compounds of formula (I) according to the invention are finally obtained.

The compounds of formula (I) thus obtained are isolated in the form of free base
or in the form of salt, according to the standard techniques.

When the compounds of formula (I) are obtained in the form of free base, the
salification is carried out by treatment with the chosen acid in an organic solvent.
Treatment of the free base, dissolved, for example, in an ether such as diethyl ether or
in an alcohol such as 2-propanol or methanol or in acetone or in dichloromethane or in
ethyl acetate or in acetonitrile with a solution of the chosen acid in one of the
abovementioned solvents, gives the corresponding salt, which is isolated according to
the standard techniques.

Thus, the hydrochloride, the hydrobromide, the sulphate, the hydrogen sulphate,
the dihydrogen phosphate, the methanesulphonate, the oxalate, the maleate, the

\
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The conpounds of forrmula (I1) in which R3 represents hydrogen may be
prepared by known methods. It is possible, for exanple, to use the process

described in Scheme 3 below. in which R represents a ( d Pr
represents an N-protecting group, for ]e7xarrpl e a tent- bu%i%ﬁt@%gﬁﬂy%ﬁgr

f I uor enyl nmet hoxycar bonyl group. 35 20 SCHEME 3 R2-NH2 + CH2 = CH CO2R
(XI11) 51 a3 10 15 20 25 30 (m HN-CH2- CH2- CO2R (XV) (VI) RI SOZHal 3 ~d3
b3 i2 --1--2 NCHZCH2ZCOZR (XVI) 2 Pr-N-CHZ CHZC®ZR (XVID 23 Sept enber
2005 f3 R 2 hitcRhSOZhé\HGnZrata 2202 MaphthhletbihighidpaicOtttd binzaEAgAOGaR lor thed) : X

= H S02 1 %@{ oup X3 H/Il IL RH In step
a3 of Schenepé‘@tome&éu@hoafé‘f@ lgq%%&?’#ﬁl s reacted wth an acrylic
acid ester of f &t mdﬁdﬂ%mt@nvﬁ!%ﬂm af Errmuude: G may (bevipolateden the

reaction is | i i-d and
at thesrefl ui&?[efr)rﬁ)g?catg ﬂ%hg ﬁh% hﬁ'cr@é r Ws fid &fiéneh %§ﬂﬁ§@§dec ﬂaﬁ g

cti1on m xture.
(XV) is reachREssHYA %%bﬁiﬁwbm ared by neyrakizing ttl%ﬂ)l Ewﬂgﬁ eﬁce
Zf da b?ﬁe| S Ugfgafie §%el btﬁahhwrs@dauﬂleh ?ﬂiﬂéﬁéﬂlmedwqﬁﬁﬁﬁbd& @ith an alkali metcaial
i met hyl a idione,.in a sqlvent,. such as di oxape ridine, and at a
t enper at ur e fﬂfg‘gé‘%\%"elﬂc‘?‘%‘?‘ﬂ 16> SHELASOgium gF,potayrm F?\‘%QF Ogg‘ “‘?’H’éatgst er of
formula (XVI) t’mus cebtpaumdoﬂ forimula ¢V art, kmmorodlpr@mﬁ atdvoeding t thokisovkn own
to those Skl| he ar et i . la, (11)
i whigeh X 20 Saiple, 2 il R OB e iy il | )
i n whi ch Y raaponhmtte Iﬁq prodesZ. desepbask émtl &6 fshem. Soc., 1940, 62, 511-512.
2-Quinolinesulphonyl chloride and 5,6,7,8-tetrahydronaphthalene-2-sulphonyl
chloride are prepared according to the process described in WO 97/253135.
6-Methoxynaphthalene-2-sulphonyl chloride is prepared according to J. Org. Chem.,
1992, 57, 2631-2641. 3-Methylbenzothienyl-2-sulphonyl chloride is prepared

15 according to J. Het. Chem., 1988, 25, 639-641.
The compounds of formula. (VIII) are known or prepared according to known
methods.
The compounds of formula (X) are known or prepared according to known
methods.
20 The compounds of formula (II), in which Ry represents hydrogen or a (Ci-
C4)alkyl in racemic form or in the form of pure enantiomers, are known (Table 1) or
- prepared according to known methods such as those described in WO 97/253135.
' TABLEI
25 X-NH-('IH-CHzcozH 1))
R,
X R3 References
H Eur. J. Med. Chem. Chim. Therap.,
30 d 1992, 27 (9), 961-965
S
Boc J. Med. Chem.,
1997, 40 (26), 4308-4318
F
35 F




defined for a conpound of formula (1) are prepared according to Schene 8
Boc-NfHR4 CHx a8 H W HR

below. I 5 10 15 20 25 30 35 26 SCHEME8 H |
1) base, Br-CH2 --~~-COZMe 2) H+ CO2Me (XXI X) i b8 20 25@9 % ( 1)
CHx HNRII R1x(X) CH 23 Septenber 2005 Me (XXX) e8 | § 0C- R4

Boc-N i H R4 CHZOS02CHs

(a) 5 10

10
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20

25
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35

(XXXB) H C8 Hoc-N-i HRa CH Rs (XXXBn SCHEME 9

X R3 References
H Bull. Soc. Chim. Fr.,
1987, 6, 1079-1083
Me
H Biorg. Med. Chem.
1994, 2 (9), 881
O
o—/
H Eur. J. Med. Chem. Chim. Therap.,
1992, 27 (9), 961-965
F
Bull. Soc. Chim. Fr.,
1987, 6, 1079-1083
iPr
H o Tetrahedron Lett.,
O j 1991, 32 (44), 6327-6328
‘ 0
H Zh. Obshch. Khim.,
~ 8 1958, 28, 213-215
H Chem. Heterocycl. Compd., (Engl. Transl.)
1969, 5, 453-456
SN
I
N——S
H * J. American. Chem. Soc.,
N7 T 1957, 79, 45244527
H N Tetrahedron Lett.,
o)

2000, 41 (31), 5803-5806




31 a%9a (XXXV) + HZNR1L i Boc-NH-CHY HY CH2 CHZNHR,, 23 Septenber 2005

(XXXV a) 15 (XXXVI) (XXXVI) 20 25 30 In step a9a, a reductive amnation is

carried out in the presence of a reduci agent such as Xt ,

either an alkylation is performed with gﬁ al kyl halide, %%§E§§ﬁ§%ﬁ2go§ﬁ

I odide (step ha), or a further reductive amnation is perfornmed by

reacting a carbonyl derivative of formula R120 (step c9a , R120

r epr esent i ngra—eetdeHTetore—or—ar—aHortatdehyde—Fhus—for—exanpte;

treating a cpnpouXd (XXXva), Rm which{ R11 is cycl oBefgpspces wit h acet one
q

gives a conppund {XXXVI) ip h Bl is cycloprowyhodpgdiddl 2 is

| sopropyl. Ih the case Y repfesents an al koxycar bonyl group, a
conmpound (I1§) in whic @ ts |a group CONR8Rq nay be prepared
according to[f Scheme 10 | beRetv. 35 32 23 Septenber 2005 5 10 15 20 25 30
SCHEME 10 H [ Bolc- \F CHF R~ Boc- NNCHF CO H §£Q§ﬁby _
neutralizatipn 2 2 CH2 CH2 R12 (PXXXVI, Y = I H CONRBR

CH2 CH2NRI [R12 (gym

2000, 41, 5803-5806

CF3
10 H ‘ WO 97/08145
Tetrahedron Lett.
0

15 H :

20 The compounds of formula (IT) in which R3 represents hydrogen may be prepared
by known methods. It is possible, for example, to use the process described in Scheme
3 below- in which R' represents a (C)-Cg4)alkyl and Pr represents an N-protecting

. group, for exﬁmple a tert-butoxycarbony! or fluorenylmethoxycarbonyl group.
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HNYRg coupling agent H Boc-N i HCONR3BRO CH2 CH2NRI 1R12 (Ill : Y =
CONR$Ry, Z = CH2NRI | R12) CH2NR11R12 (f) The conpounds of forrmula (IIl) in
which Y represents a phenyl substituted with a group O%é;l% % Z
represents R5 = -CH2NRL1R12 are prepar gﬂ according to Sche g%e oé\n 35
| 21 5 10 15 23 Septenber 2005 Alternatively, in step d3, the am no-ester
of fornmula (XV) is protected according to the nethods known to those

skilled in the art, for exwm a ten- butoxycarbonyl or

f I uor enyl nmet hoxycar bonyl g Mg step e3, the ester of fornmula (XVII)

t hus obtained is hydgolyzed accQLdi t he known nethods, to give the
conpound of formnul aq%‘f%i ntwhi X%@e@‘ents a protecting group.

Al ternatively, accorgy to step fme ester of formula (XV) is

hydrol yzed in acidi¢ or bagic mediumto give a conmpound of fornula (11).
The cdnpounds of formula (1}133in which Y represents a

(C1-4) al koxycarbonyl or aggroup R4 = CONRgRg and Z = -CN are known or
prepared according toRnown nethods such as those described in WO

97/ 25315, EP 0 614 911] or EP 0 236 164. The ot her compounds of fornula
(1'11) in which Y repHN€GHSCR4-COR' Z =(X¥Nare—preparedaccgrding to
Schene 4 b%WaVE 4 C=< NH+ H2NCH2-R4 C = NCH2-R4 10) base,
Br-CHz- (' YW 2P H folltmﬁ\bféneutralization 30 (1) [In step a4 of
Scherre 4, the benzop. hod® i mine i s~weacted with an amne of |forml a

(XVI1l) to gi VR a conpound of formuRg (XIX). The reaction is|carried out in
a solvent suchi“as di chl or onet hane, [chl oroformor ethyl acetdte, at a

~t enper at urresOf -N-D$t V@Hrcozqgmtenpl?f-NGHg-c&l}dcggc( and in the grgsence or

absence of 'a Base Such’as® 35 triethyl affi ne. VM —= o
XV - (XVD
15
c3 Pl
. : Y
) : :
R - - -N-CH.-CH._-
20 150,-N-CH,-CH,CO,H Pr-N-CH,-CH,-CO,H HN-CH,-CH,-CO,H
(I) : X=R,S0,- (H):X=Pr¥pmtecﬁnggroup (ID:X=H
R3 =H Rj =H R3 =H
In step a3 of Scheme 3, a compound of formula (XIIT) is reacted with an acrylic
25 acid ester of formula (XIV) to give a compound of formula (XV). The reaction is

carried out in the presence of an acid such as acetic acid and at the reflux temperature
of the reaction mixture.

In step b3, compound (XV) is reacted with a sulphonyl halide of formula (VI), in
the presence of a base such as sodium hydroxide, potassium hydroxide or

30 4-dimethylaminopyridine, in a solvent such as dioxane or pyridine, and at a
temperature of between room temperature and 60°C.

In step ¢3, the ester of formula (XVI) thus obtained is hydrolyzed, according to
the methods known to those skilled in the art, to give the expected compound of
formuia (IT) in which X = R1S02-.

35



b4 25 5 10 22 23 Septenber 2005 In step b4, the conmpound of fornula (XX
is treated with a strong base such as butyllithium potassium
tert-butoxide or |ithiumdiisopropylam to give a carbaxy i kS
reacted with 4-(brononethyl)benzonitril®. The reaction igﬂ%grﬁ?g r%@pkin a
sol vent such as tetrahydrofuran, at a tenperature of between -78C and room
tenperature. By treatnent in acidic nmedium the benzhydrylidene

N- protecting grgﬁp is renpved to give an expected conpound of fornula
(111). Conpounds igromaeyRgsof feamuyla gHD) i mauchH¥ represeatscRia and grraprasentoRs e

met hods  des defisidot ﬁlc&ugd)undiﬁ'cfonﬁﬁlhm)aﬁ prepar®d gocofdif@to SR e PBEISw. J- Am
Chem Soc., 1982, 104 (3), 730 or Tetrahedron Lett., 1996, 1137. The
conmpounds of formula (XVII1) are known or prepared according to known

nmet hods. For exanpl e, conpounds of forrmula (XVRI) may be prepared according
to Scheme 5 bel ow. SCHEME 5 15 20 25 30 a5 b5 Br-CHZ-R4 -- N3 CH2 R4 ' --
(XVITT) (XXI) (XX) In step a5 of Schenme 5, a conmpound of fornula (XX) is
reacted with sodium azide to give a conmpound of formula (XXI). The
reaction is carried out in a solvent such as dinethyl sul phoxide, at a
tenperature of between OC and roomtenperature. In step b5, the conpound of
formula (XXI) is reduced to a conpound of formula (XVIII) according to the
met hods known to those skilled in the art. The conpounds of formula (XVIII)
may allso be prepared by reducing a nitrile of formula RACN, for exanple by
the action of Li AlH4. The conpounds of forrmula (I1l) in which Y represents
a (Cl-A4)al koxycarbonyl and Z represents R5 as defined for a conpound of
formula (1) are prepared according to Schene 6 below in which R represents

, a (d-C4alkyl. 35 23 SCHEME 6 a6 5 10 15
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20 25 30 35 Br-CHpoaw C =N i HCRZR CH2 CHZ-NR,,Rt2 (V) 23 Septenber
2006 C=Ni HC®2ZR CHzZBr [I ~ H2 (XXIV) H NIH CQR2ZR CH2 RS CHzBr

In step a6 of Schenme 6, a conpound of formula (XXII) isr -
di brono- p-xylene (XXII1) according to ﬁe nmet hod descri be%??%ﬁ%e]tr jﬁ) gr on
Asymetry, 1992, 3 (5), 637-650. In step b6, the conpound of fornula (XXIV)
thus obtained is reacted with a corrpound of fornmula (X) to give a conpound
of fornmula (XXV). The reaction is @%OUt in the presence of a base
such as an al kal &gt al carbonate or I carbonate (potassium carbonate,

sodi um car bonat od| um bi car bonat e) ,asi n a sol vent HAHEBHAS

N, N- di met hyl f or maw#dec ageigr] trile, di chl oronethane or Tt ol uéne and at a

t enperature of be en roomtenperature ang;IQ0C. I n steptids, the
N-protecting gr .@ s renoved by)haire QILQH; §0zMd d sugh as, for
exanplde, hydroch™Nefic BB d. The ppfipounds of= or mul a (I in which Y
represents R4 = CONRBRO are also prepared according to me 7 below in
which R represents a (Cl-C4)al kyl. 24 5 15 23 Sept enber 05 SCHEME7 H |
HNCHCOR a7 "' 21 z .> Boc-NCHCO ZR CH2 CHZ H Boccé\leef H CONR3R9 c7

CHZ HNR (VI11) 20 (XXVI11) (XXIX)
b8
10 o
H H
<8 '
Boc-N-CH-R, - —_ BN-N-(I:H-R4
CH, CH, £
15
CH,0H COMe - -
(XXXD) (XXX
j &
20 H q
I 8
Boc-N-CH-R, - Boc-N-CH-R,
CHZ HNR”RH(X) C.[_l'2
25 ‘
}
CH,080,CH, ‘ R, o
(XXX (XXX1ID
lz&
30 l-IzN-('ZH-R‘
CH,

35 am R



1d7 25 30 35 H2N- i HCONRBRO 2 Z (XXVI) | V 7 Boc-N-CH CO2H 2 (XXVIl) Zz
(HO In step a7, the am ne of a conpound of formula (111) is protected with
a ten butoxycar bonyI group, and the ester thus obtained is3§haembydigakyzed
according to the standard nethods (stéb bj 7; the acid of fornmula (XXVII)
thus obtained is then reacted wth a conmpound of formula (VIII) according
to the nmethods described previously (step c7) and the conpound (XXVII1)
obtained is deprotected in acidic nedium(step !'L7). 5 10 15 20 25 30 27
23 Septenber 2005 In step a8 of SchemSCHEME® (@pnpound of formula (XIX) is
reacted with methyl 4-(brononet hyI)benzoate in.the presence of a base such
as potassiumtert-butoxide or [lithiumdiisopropylamde in a solvent such

as tetrahydrofu a er at C and room t enper at ure.
By treatnent in{Mé" rr%g The BEnz&?é]m‘l de

e protecting group is
renovéd. In step b8, the amne of formula (XX X)

is protected by reaction
wth di-tert- butyl dicarbonate. In step c8, thg'ester of formula (XXX)
thus obtained is reduced to an al cohol of forpila (XXXI). The reduction is
carried out in the presence of an reducing agg such as |ithiumalum nium

hydri de, sodi um borohydride or diisobutylalu @ hydride, in a sol vent
such as tetrahydrofuran or toluene, at a tenpesgture of between -78C and

room tenperature. The al cohol of forrmula (XXXl )| is reacted in step d8 with

met hggesul phonyl  chloride, in the presence of GHpEER, such as
triethylamne, in a solvent such as dichloronethane or tetrahydrofuran and

at a tenperature of between O0C and the refl oyl of the solvent.

HalR,, R0
boa 2
15
COXXVI) (XXXVI)

In step a9a, a reductive amination is carried out in the presence of a reducing

- agent such as NaHB(OAc)3. Next, either an alkylation is performed with an alkyl
halide, for example an iodide (step b9a), or a further reductive amination is performed
by reacting a carbonyl derivative of formula R170 (step ¢9a), R120 representing a

2 dialkyl ketone or an alkylaldehyde. Thus, for example, treating a compound
(XXXVa), in which Ry is cyclopropyl, with acetone gives a compound (XXXVT) in
which Ry is cyclopropyl and Ry 1 is isopropyl.

In the case where Y represents an alkoxycarbonyl group, a compound (HI) in '

5 which Y represents a group CONRgRg may be prepared according to Scheme 10
below:

30

35




In step e8, the compound of fornmula (XXXI'l) thus obtained is reacted with a
conpound of fornmula (X), in the presence or absence of a base such as
triethylamne, in a solvent such as ethanol, N, N-dinethy r mami d
acetonitrile, toluene or dichloronet hagg and at a tenper %g?@elg'kerf?&o\%een
0C and 100C. In step f8, the N-protecting group of the conpound of formula
(3QA111) thus obtained is renoved by treatnent in acidic nmedium The
conmpounds of formula (111) in vvhicllz ﬁ r&gresents either a (d -
C4) al koxycar bonyl, or R4 which re 1 group - CONRBR9, a heterocyclic
radi cal or a phenylgwhich is unsubstituted or substytuted with a group
ot her than a group| -CH2NRL1R12, angyZ represents _2& = -CH2NR11R12, may

C

5
al so be prepar egoc@pgp{.@bgg" t 0 -Schers—9-babkow ﬁg HRMNoGt Y 5 CHZ CH2 10
15 CN (I11:2Z=CAT) H]| Boc~N- faHowed by Ssqitratibation2005 SGCHEVMES H a9 | H 9

Boc-N-GHY tnmR 1 12 CHZ 20 25 30 35 CHZ-NR11 (XXXVI) d9
H2N-CHY | HQO ( CH2NR, ,Rt2 (I11:Z=RS) In stgp2a9 of Schene 9, the
am ne of a conpound formula (111) is protected ording to the
conventi onal netho ~ Boc-N i HY 29
10 CHNR, R, CH,NR, R,,
(XXXVLY = CO,R) (XXXVI)
HNRR,
+ coupling agent
H
15
HzN—CllH-CONRng Boc-N-ClH-CONRsR9
' CHZ . .. - ) CHz
20
. CHNR, R, CH,NR, R,
(I : Y = CONRyR,, Z=CH,NR, R ,,) XXXvI)
The compounds of formula (III) in which Y represents a phenyl substituted with a
25 group -CHNR11R |7 and Z represents Rg = -CHoNR 1R 2 are prepared according

to Scheme 11 below:

30

35



23 Septenber 2005 In step b9, the nitrite of formula (XXXIV) is reduced to
an al dehyde of fornmula (XXXV) according to the nmethod described in Synth.
Conmun., 1990, 20 (3), 459- 467. 5 10 15 20 25 30 Next,

compound of formula (X) is reacted\MtEP%he al dehyde of ?%?ﬁﬁ938%§§@9) in
the presence or absence of an acid such as acetic acid, in a solvent such
as net hanol, dichl oronethane or 1, 2-dichloroethane to formin situ an imne
i nternediate which is chemcally reduced using, for exanple, sodium
cyanobor ohydr i délteséivein i stee d3.0%ky sorirshgsien efdognuls XM prttestsdiadegeding
FLnally. 0 & Qe Aetbl IoRnOLEChbRO sRRUPiNOnd N, CRFPOURDIO WAET Mk

(XXXVI) is renoved byﬂtreatment In acidic _nmedium The amnes of formula

(X) are knowPutgxycsrlaryl epfluerenylmehoxyearhonyh8rowd: hods described bel ow. HNR

| RL2Ref er ences 1d\step BB 2t esie iof forkffia (X V) HBlobtaind &%ﬁ?@l@‘ked A6fding 4o (5) ,
771-7 HN F F&P m anp. Bull.,6 1993, 41 1%) 1971-1986 -~ ﬁy F MeChem
Pharm Bull.® elig@?,“ H‘fﬂk"i‘i’)‘," 135 fne, emPY0 ﬁ?&“%‘ééﬂ?‘é’&% TEPIESEN(S v~ CHB
J. Og. Chenprotetfii@ gfup( 11), 3663-3666 ,, CHZ tBu Synth. Conmmun., 1999, 29
(10)., 1747- 1756, {NQ: Nbery AR Erdihg ©5 step 13, the ester of formula (XV) is hydrolyzed in
acidic or basic medium to give a compound of formula (II).
The compounds of formula (IIT) in which Y represents a (C1-C4)alkoxycarbonyl

10
or a group R4 = CONRgRg and Z = -CN are known or prepared according to known
methods such as those described in WO 97/25315, EP 0614 911 or EP 0 236 164.
The other compounds of formula (III) in which Y represents R4 and Z = -CN are
prepared according to Scheme 4 beiow.
SCHEME 4
15
Q . ‘ ﬁ
C = NH+H,N-CH,-R, ———= - C=N-CH,R,
20
- (XVID) (XIX)
b I-IzN-?H-R4
. . &
25 H2
1°) base, Br-CH, CN
2°) H *, followed by neutralization
CN
30 (Im)

In step a4 of Scheme 4, the benzophenone imine is reacted with an amine of
formula (XVIII) to give a compound of formula (XIX). The reaction is carried out in a
solvent such as dichloromethane, chloroform or ethyl acetate, at a temperature of
between room temperature and 50°C and in the presence or absence of a base such as
35 triethylamine.



5 10 15 20 25 30 30 23 Septenber 2005 HNR | R12Ref erences J.

Chem Soc

Perkin Trans. 2, 1984, 737-744 HN OMVe /EtPatent US 2424063 HN , Et J.
Chem USSR (Engl Trans 1), 1992, 28 (3.1), 374- '~ _u38
1999, 55 (31), 9439-9454 HN V H HNJ. Ardr. Chem Soc. %%gg/})‘g‘@%gﬁ??oz

N3WD 95/ 22547 WO 94/ 03437 HN M Me Chem Ber., 1991, 791- 801
of formula (XXXV) may al so be converted into a conpound of
according to the foll owi ng reaction schenme: 35 33 SCHEME | |

HN A conpound
formul a (XXXVI)
5 Co2me all

CO2Me ¢ | | 2) Mtstepdidl theechnipound wf farmula (XDE) is3re@ied with a isZpagbEse 5Ock 8s 20

25

10

15

25

30

35

butyllithium, potassium tert-butoxide or lithium diisopropylamide to give a carbanion

which is reacted with 4-(bromomethyl)benzonitrile.
The reaction is carried out in a solvent such as tetrahydrofuran, at a temperature of

between -78°C and room temperature. By treatment in acidic medium, the
benzhydrylidene N-protecting group is removed to give an expected compound of

formula (III).
Compounds of formula (XIX) may also be prepared according to the methods

described in Bull. Soc. Chim. Fr., 1973, 2985, 2987, 2988, J. Am. Chem. Soc., 1982,
104 (3), 730 or Tetrahedron Lett., 1996, 1137. |

The compounds of formula (XVII) are known or prepared according to known
methods. For example, compounds of formula (XVIIT) may be prepared according to

Scheme 5 below.
SCHEME 5

Br-CH,R, 2 N,-CH,/R, 2 (XVII)
(XX) (XXT) |

In step a5 of Scheme 5, a compound of formula (XX) is reacted with sodium
azide to give a compound of formuta (XXI). The reaction is carried out in a solvent
such as dimethyl sulphoxide, at a temperature of between 0°C and room temperature.

In step b5, the compound of formula (XXI)‘ is reduced to a compound of formula
(XVIII) according to the methods known to those skilled in the art.

The compounds of formula (XVIII) may also be prepared by reducing a nitrile of
formula R4CN, for example by the action of LiAlH4.

The compounds of formula (III) in which Y represents a (C1-Cg4)alkoxycarbonyl
and Z represents R as defined for a compound of formula (I) are prepared according

to Scheme 6 below in which R’ represents a (C1-Cgq)alkyl.




30 35 C02Me d1.1 1 1) base, Br-CH2 CO2Me CO2Me ell fll CH2OSQ2CH, hll 12
HNR, 1R, 2 CH2NRI 1R12 QCONC) CH2OSQ2CH; gl I (X) CH2NRL1R1t ill Co2Me | CH2OH
CH2NRL | R12 (111) 23 Septenber 2005 COZ2Me CH2OH CH2NRL1Rbi; §ﬁpt§§1b nmber
2005 Steps all and bl | are carried outZ3accor di ng to the nethods descri bed
in Scheme 5 5. Step cl | is carried out according to the process descri bed
in step a4 of Schene 4. Steps dl | toi 11 are carried out according to
the processes described in steps a8 to  f8 of Schene 8. The conpounds of
formula (I111) in which R4 represe?ﬁ%EhéEéroup COR13 may be prepared

accordi ng tawt he schene bel ow. SCHEME 12 10 Boc- NH CH H CHZ 15 CN bl2
20 25 a12NH-CH-COR13

a6
C = N-CH,-CO,R - C = N-CH-CO,R’
> |
( BrCHZ—QCHzBr Ej CH,
coam) (XX1v)
10 CH,Br
©\ HNR,R,, ()
C = N-CH-COR’
15 (I;'H2
HzN-(I:H-COzR’
CH,
20 CH,-NR,R,, —e
gt am
(XXV) ' R,

In step 26 of Scheme 6, a comﬁound of formula (XXII) is reacted with a,o'-
dibromo-p-xylene (XXIII)' according to the mmethod described in Tetrahedron
Asymmetry, 1992, 3 (5), 637-650.

% In step b6, the compound of formula (XXIV) thus obtained is reacted with a
compound of formula (X) to give a compound of formula (XXV). The reaction is
carried out in the presence of a base such as an alkali metal carbonate or bicarbonate
(potassium carbonate, sodium carbonate or sodium bicarbonate), in a solvent such as
N,N-dimethylformamide, acetonitrile, dichloromethane or toluene and at a
temperature of between room temperature and 100°C.

- In step ¢6, the N-protecting group is removed by the action of an acid such as, for

30

example, hydrochloric acid.
The compounds of formula (III) in which Y represents R4 = CONRgRg are also

3 prepared according to Scheme 7 below in which R’ represents a (C1-Cg)alkyl.



CHZ M Boc-NH-H CON O -------- _e E'l In step al2,

N, O di net hyl hydr oxyl anri ne hydrochloride is reacted in the presence of a
coupling agent, and in step bl2, the lithiated derivative und
R13H, 30 prepared by the action of buty2dithiumon the co%%%ﬁ%gﬁg%& IS
added. The process is then perforned according to steps d9, c9 and d9 of
Schene 9 to give a conpound of forrmula (I111) fromthe conpound of fornula
(XXX)U). The compounds of fornmula (111) in which R4 represents a group
CSNR8R9 are prepared by the acti SCHEMEWesson' s re?_.glent on an anal ogous
conpound of forrmula 35 (I11) in whi ca R4 represents| group CONRBR9 and
the other substitueghg.caiedgentical ZLTetrahedrog, 1986, (22),
5061-5087). 35 5 18‘:‘2’3%23%0$er 7005 The ofti cal 13" %‘ﬁég %‘@%ounds of
formula (111) may be pr(ﬁ?ar_ed by resolving the racem H:P
standagd nethods such 5% he nethod using optically ac e agents or
enzynes. For exanple, when, in a conpound of formnula ), Y represents a

group - CONRBR9 or a C4) al koxycar bonyl and Z = he met hods
described in WD 97/1% may be used; when, in a cofip d of formula
(I11), Y represents a~gyridyl and Z = CN, the net hodsy#escribed in

46, 12731-12744 or in Synthesis| 1996, N 8, 991-996
may be used. Anong theZconmpounds of forrmulae (I1) and EIll), sonme are novel

Tetrahedron, 1995, 51/

and copstitute a f%aspect of the invention. (XKB&Bonpounds of

formula: X-NH i H H(Ha) R3 in which: 15 - ifrepresents hydr ogen
i

xtures by

or an N-protecting group; R3 represents a heterocycl &% adi cal chosen from
(2, 2-di fluoro)benzo[ 1H3] di oxol -5- yl, 3-isopropyl phefyl,
3-trifluoronethoxyphepyl, 2,1, 3-benzoxadi azol -5-yl, Hbenzot hi ophen-S-yl,
1-benzofur-6-yl, BaeNzGHCONRR, 1-befZof ur-3-nethyll-5-yl, :

2, 3-di hydrobenzofur-4-y}; 20 and aso—the-seatts (BurNaGHWOJH m neral or
organl"c acids, in racer@K, formor i ML) of pure|enantioners; are
novel®“and constitute a further aspect of 'the present i(DH%tion. The
conpounds of formla: 02-NRZ- i H CHZ-COOH (11Db) 30 .35
' =
Z .
20 (XX VI z
a7 (XXVID
HzN-(fH-CONRBRg
CH,
25
Z
()
30

In step a7, the amine of a compound of formula (I) is protected with a ter-
butoxycarbonyl group, and the ester thus obtained is then hydrolyzed according to the
standard methods (step b7); the acid of formula (XX VH) thus obtained is then reacted
with a compound of formula (VII) according to the methods described previously
(step ¢7) and the compound (3CX'VII) obtained is deprotected in acidic medium (step

35 7).



v the salts thi

in which: Rl represents a phenylvinyl; a heterocycle chosen from quinolyl,
1- benzofur-2-yl, 2,1, 3-benzoxadi azol -4-yl, 2,1, 3-benzot hi adi azol - 4-yl,

1, 3- benzot hi azol - 2-yl, 1-benzot hi ophen-2;yl, 1H—pyrazo|-- |,
5-isoxazol thien-2-yl, benzothien-2-yl, hleno[3 2-c] pyr 2389%9h8&1ﬁm¥
napht ho[ 2, 3-d] [ 1, 3] di oxol -6-yl; the said heterocycles belng unsubsti tut ed
or substituted one or nore tines wwth R6, which nmay be identical or
different; R2 represents drogen or a (Cl-C4)al kyl and R3 represents a
phenyl whi ch i sIn §KB@8safi Scz{r %orth%mwwit@ opawladXI¥D isreartad with methy?

whi ch may be 4L(6ﬁﬁﬁmﬁézhm6enz&té PR Presefcd Ot £5AE ¥dH 45 pois i reFORBRIE bPM
benzo[ 1, 3] di uns bstltuged or substituted in position -2

with two flu {SSH’E‘PY%“W% 15, 2 gplyent Fych s AetralydrQiise, atog demperature of
benzot h| adi abetlvveEnyl78°Q Ind- fovar ot Rnnt - 5B3y|treabﬁiéﬁt01irhlbﬁmﬁhe][ln’étﬁdm,l the

2, 3-di ydro 1- benzof ur y 1- benzof ur yl;

1- benzof ur - GbQ%%&%ﬁB%d?%ﬁ%Fm}ﬁ?%mpl EHBYE -ur - 3- net hyl - 5-yI ;

2, 3-di hydr obenzbf step 8y the ambet &fi formbla GXXIX) Ifslp’rmlectedrhyemaaiqd withhdierar3- y| ;

- or R2 repr nyl which is unsubstituted or substituted one or
nore tinmes E&?E&I é\lﬁi‘?ch may be identical or different; a

benzo[ 1, 3] di oxoln sieRy/£8, the sster af formata (XXM¥h thyis:obtainkdH3 redyped sean sildopot ofjen:
- R6 represe ?gbme t (

gr oupt0 g (C%ﬁ ﬁgx 'Tpgur%ﬂcu%n 1%I‘:uor oet"ﬁél)l(ytg% i(‘)bgﬁ?c'%a&{ﬁ H&ﬂ gﬁgéﬁ

net hyl enedi o34 ug'flﬂwfl ydride ¢re lmwaluaumnbgen

atom a (Cl l@‘ﬁ)‘ﬂbkﬁﬂa 3198112 such amwwhyaﬁﬁuﬂa oﬂtolﬁdnlef hu fePhRdtiife ¢ MReer
(C1-4) al kOXépqgoutgma benzyl oxy group; a trifl uor onet hoxy group; and al so

CAl

e ™ or organic acids, in racenic formor in the
form of pure €éFftenalcoaraef formaln EXIp i réaoted maitépQIS tvith mamajﬂéwtphonilhe

d [ 5 : e nts a
o oo, Conp et i sk escnes OF 48af sifh g gt [ GEGRCGER &
unsubsti t ut éhcldﬁrowﬂwc taft @Umoﬁlranmé at |antzmpdranh'e Rifobetwehe 08€oand: thec

radi cal choq.gﬂu,{?‘gmmhé eilent M dazol yl , furyI benzi m dazol yl,
benzot hi azol ' benzol 1, 3 dIOXO| the sai d radlcals bei ng

unsubsti t ut ed (;P stapoed,i the compapng, of Oﬂ%\tlﬁ thas rabtaiped; isaregetsdpvith a
- CH2NR11R12 cgnpofitl b fahNBIhl(Rl)Zm the presence or absence of a base such as triethylamine,

in a solvent such as ethanol, N,N-dimethylformamide, acetonitrile, toluene or
dichloromethane and at a temperature of between 0°C and 100°C. ,

In step f8, the N-protecting group of the compound of formula (XCOXXIM) thus
obtained is removed by treatment in acidic medium. o

The compounds of formula (III) in which Y represents either a (Cj-
Cg)alkoxycarbonyl, or R4 which represents a group -CONRgRg, a heterocyclic
radical or a phenyl which is unsubstituted or substituted with a group other than a
group -CHPNR 1R 12, and Z represents R5 = -CHy)NR| 1R 12, may also be prepared
according to Scheme 9 below:

20

25

30

35



Rg and R9 each independently represent hydrogen; a (Cl-C4)al kyl group; a
(C3- C7)cycloal kyl group; a (C3-C7)cycloal kyl (O -C4)al kyl group; an 0)-(d -
C4) di al kyl am no(C2-C4) al kyl group; or and R9, together »yi idsr ogen
atomto which they are attached, cons??% ute a heterocycl ?%@Fggfnlggﬁﬁcdﬁosen
frompyrrolidinyl, piperidyl, norpholin-4- yl, thionorpholin-4-yl,

pi perazi n-1-yl, 4-nethyl pi perazin-1-yl, 4-methylpiperid-1 5 10 15 20 25 30
35 37 23 Septenber 2005 yl, 2-net hy%&mg 1-yl, 4, 4-dinethyl pi perid-1-yl,
4,4-difluoropiperid-l-yl, 4-triflu | pi perid-1-yl,

4- met hoxypi perid-1-yl, 3,4-di hydropiperid-1-yl, azepin-| -yH and

cycl ohexyl - spi ro- 4'ﬁi erid-1-yl; - R10a9epresents a halo enlatom a

(C1-A4) al kyl gH:UpC al hydr ox y+—gretp—a—{c——c6mal koxy Qﬁ]b’;’cﬁl\ﬁ can al so
represent a group 1CHZNR11R12 when R5 represents a group -CI—‘ZNR11R12, t he
sai d gfoups then Bekpg identical; - R11 and R12 each i ndepend
represent hydrogen] a (Cl-C6)al kyl group; a (C2- C4)al kenyl gfoup; a
(C3-C7) cycl oal kyl-gxoup; a (C3-C7)cycl oal kyl (C -C4) al kyl N
ax- hydr oxy( C2- C4 I ene group; an w net hoxy(C2- C4) al kyl erfe
wtrifluoroneth C4) al kyl ene group; an w hal o(C2-C4) al K
R11 and R12, togetfer with the nitrogen atomto which they arg
constitute a nonocylic or bicyclic heterocyclic radical chose
azetit nyl, pyrrdtidi nyl, norpholin-4-yl, thionoipholi n-4-y|¢N

pi perid-1-yl, pipdaZZxaCNyl, 1,2,3,6-tetrahydropyrid-I-yl XXV
2,3,4,5-tetrahydropyridinium decahydroquinolyl, decahydrol'sqqui %ol yl,

t et r ahydr oi soqui nol yl, octahydro-1Hi soi ndol yl , b9

(C4-C6) cycl oal kyl -spi ro-pi peridyl, 3-azabicycl o[ 3.1-0] hexyl and—
7-azabicyclo[2.2. 1] heptan-7-yl, which.is unsubstituted or subdtituted one

¢ group, or

from

or nore tines th a hal ogen atomor a (Cl-C4)al kyl, hydrof_iyl ,
(Cl - @) al koxy, VYTIH fl uoronet hyl or difluoronethyl ene group; l R13 represents

a phenyl, thipazql -2s or pyridyl group? and also the satslthereof wth
.mineral . or o%ﬁ%"&ﬁfg ds, i.nt i m xt ur;‘g'e0 ~or T\Fpure
enantioners, are ngvel and form paj frt i nvention. The af,fi nity of the

conmpounds accor di 40 the invention f'br'*the bradykinin Bl gtept ors was
measured on MRC5 cell nenbrane suspensions using a technique |simlar to
t he one descri beg K.H Schneck et al., in Eur. J. Pharnmce! 1994, 266,

277-382. In thig
10-6M and 10- 7N
of the invention
"expressed in ter

, the affinity of [des-Arg9] bradyki ni bet ween

pat of [des-ArglO]kallidin is 2x10-9M & he conpounds
how affinity ranging up to 10-9M The affiiity is

g, Of 0, the 1C50 being the concentrati onghat inhibits

50% of the specifit inmy of the [des-Arg kallidin-tritiat ligand to
t he (XXX VI) H 0]
25 1_4.9. (XHXV)
HzN'?H'Y
CH,
30

CHNR,R,, (I:Z=R,)
35 In step 29 of Scheme 9, the amine of a compound of formula (IIT) is protected
according to the conventional methods.



MRCS cell receptors. The affinity of the conpounds according to the
invention for the bradykinin B2 receptors was neasured on MRCS cel l
menbrane suspensions according to a teghnique simlar to %ri bed
by DG Sawtz et al., in Eur. J. Phar rré@ol ., 1992, 227,%%89@%? nthis
test, the affinity of the bradykinin, expressed in terns of 38 23 Septenber
2005 5 10 15 20 25 30 35 1C50, is in the region of 10-9 M whereas the

conpounds of the invention showno affinity for the bradykinin B2
receptors at a dgrid&neddhe GWMOflfGHBUIM(X'PﬁéIV\QHS&WP—%m an aldebyde of faripia

conpounds acqmvga&dbrdih%_tb v Hetton dMBErbeABiR I CdmMish!, 2994 imk@s)b%bp“
of the contr ion of rabbit thoracic aorta I nduced by the admni'stration
of [des-Arg9]bradykinin, after a preincubation of the tissue for 20 hours

of 11 technsgu. desar pat by Ll e aoiat: OGR Hedued wih B SdaRR o0

of the tec . Levesque al .. Br. J. Pharnpcol ., :
109, 1254- 13%%?%&5% érffeé'c%P‘F “%r‘%iwc@owﬁhaﬁa%enaée@fm agolvent; he
i nvention wasueh g9 matharwlir dichloromdikanecte badicklofodtans s ifooh iphoapdmiminey
VRCS fi br obl | L. LUl e af . ncor tion.of [3H nmyoingsitol,.for 48
hour s, accorg’?%gn%(%htfhe&ltﬁg@hr{fqu%gﬁnddgggril%gg y ﬂs.lg r Y Do ngf: afo.d,“uﬁ.
Neur ochem , fydipbophydyids, sodigmdriacryaxybprahydside ansndiun borobyfisde. i s expr essed

as the percent a@afty, indiPio | E}tﬁﬁ rh}&;% ' te
i nduct@ by [des-Arg%Oikal;Fl_ditﬁagﬁ?OB II{% on M?‘? 0 P&g?éﬁﬂ%?mt ed
for 4 hours FSFemQycd,pyuestmentin acidic meduny 5 g/ ni. The intestinal absorption
of the conpoundTheasomedi dffofrBulh (X) iaf/ RAGW® Br PReparedtdtebBihg 10 M{Mrﬁnﬁﬂl&i?e

e

nodel of CA . | .nonol ayer, according to an adaptation of t
t echni que dgé%sr%f’g%%beﬂ?wT. Lindmark et al., J. Pharmacol. Exp. Therap.,

© 1995, 275 (2), 958-964. Mreover, sevel@aBI®AOpounds according to the

i nvention wgre st ygl g4, Vivojon aninal m)de[iﬁ TNE ant T noct ceprrve

ef f ect5 was chee-kewﬁa—&adc! ¢t—nouropathic palHHiESis  after

adnmi ni stratifon of a mound adcor di ng t of. Phamt.Seen1963n5at11@91dose of 30
r.

mg/ kg orallly (ac to the protocol described in Pain, 2000, 86,
265-271). It has obser'ved+t hat a conpound according to the inventijon,

at a dose off froml tjo BO ng/kg orally, inhibits the | ate phase of

noci cept i on H-nduced wi formallin  ip mce (Pain, 1987, 203-114): this|i
the sign of fan acti/on Qn inflapmatory pﬁi%g_ 6héﬂ’=]9‘ib7§’f44t(5§r7g‘il7 hyper al di
i nduggd by WUV irHadi atijpRgpin rats (Brit. d.” J.) 771993, 7110, 1441-14449)
denonstrateql the afti-Ayperalglc effects of a conmpound according to the
£ P | H g

S

i nventi on af—a—dose—gf—froemi—to—3—rgkg—eratyr—Fhe—conpounrds accordidg to
the inventipn nay be ugefgl fof trdchemdPharm. PBuiky #9093, dd (bBNYIPRISEE Ogi g5,
in particul fr i anmati/hon pat hol ogi es, persistent or :
: F
- o Me Chem. Pharm. Bull,, 1993, 41 (11), 1971-1986
Me
O_<F WO 98/22443
HN =
F
20 HN<CH3 1. Org. Chem., 1970, 35 (11), 3663-3666
CH;—tBu
Synth. Commun., 1999, 29 (10), 1747-1756
HN
Me"

35



chronic inflamuatory di seases (Drug News and Perspecti ves,
neur ogeni ¢ i nfl ammati on,
neur opat hi es,

603- 611),
193-198), ch
191-197), wo

ronic
unds,

pai ns,

di seases

of

Phar macol .,

"33

pain (Brit. J.
ieptic shock, bu
atory pat hways,

the res

1994, 10 (7),
1993, 110,

Ak A3 5%

i nfl ammat ory response syndrone, 39 23 Septenber 2005 i 5 10 15 20 25 30 35
oedema (Brit. J. Pharmacol., 1995, 114, 1005-1013), cerebral oedens,

angi ogenesi s —(Br+t—3—Fharracpt—+993—3169—H—t—t+ype—t—infeetioup

di abetes (Abst. 14dNRipR¢pn. Shnp. on Kinins, @dereMeaver Col orado, 10} 15
Sept. 1995), | di abe vascul opaf hy, i t nary
fibrosis and sthéE{E;Engﬁgssiue sc §§§§{§Syﬁghﬁpggﬁﬁa%qb %wbﬂf
exanpl e, of:{- inf\amyation, osfteal pain, muscular pain, articular pain
faci al pain, i i i i

peri opér ativ a| n p@kt rual ai n, headachePatend®ist 2424068 n, gynaecol ogj cal

pain, mgrai
atopi c or

c
he
nok\
pI'IEUITDCOI’lI (O8]

nma,
bstr

ctivit

t opi c i!ﬁ%
chr oni 0

of the respiratory pathways in asthnsg,
| | ergic or non-allergic asthma, bronchit
u

pl euri sy,
allergic or|
vasculopath

onlc obgLEmctlve ' - ST Ao
st - capi | | df %ﬁ%&%@@%g’%‘sﬂ ?%gégrgj-lﬁ 374"
dlabetlcﬂ?VnDtonB associated with i38ulitis (for exanpl e

degeneratio

hypermycae a, diure8#is, protemurla)T ggl%l #tﬁﬂ 94%7533 mer's
di sease, nial tra artiritis, eunat0| ? Iannator
di seases of the ¢n@ uhercscler03|s, nultlple scler05|s, - di seass
‘'t he digesti e syst‘u li seases |of the urinary system cystitis,
pancreatiti nephritils,~enterqcolitis, ulcerative colitis, irritable Q
syndr one, rohn' s dlgkase | iMer diseases; - pathologies of the ocul ar
system uveijtis, retipitis, gl3guconmay Am%i‘ eﬂ{.%@Sf§ 55:1? b%tp;

di segges, ed¢zemm, psokjasis, dernatltls I'ng; - %é' 0SS. r eove
t he conpounds of t i Ment i on |are usef ul for their antiproliferative
effect on cancer ,Jtheir action.on neurodegenerative di seases, nye

, degenergtive dis

pases of viral origin; their cardloprotec

effect. Furghernore, % he conpolinds of the invention are useful as
nyorel axantg, rela s of smpoth nuscles, of t he
gastroi ntes{i nal tyact{®nd thejuterus. More generalTy, the conpounds
accobﬁing tp the inyvenid on nmay|be useful for treating or preventing any
pat ho ogy i b \Ahl ch r:.\rlul(i nin hl ays-a fundanental rol e which are deno
her ei nbel ow] as br ady T - depepdent pat hol ogi e®Q 94/03437

: HN

Me

25

Me
(]

Chem. Ber., 1991, 791-801

S,

tive di seases of the respiratory pathways,

tive

ted

30

35

A compound of formula (XXXV) may also be converted into a compound of
formula (XXXVTI) according to the following reaction scheme: '



The conpounds of the present invention are especially active principles of
phar maceuti cal conpositions, the toxicity of which is conpatible with their
use as nedicinal products. 5 10 15 20 30 35 40 23 Sep he
conpounds of fornmula (1) above may be uggd at daily dosesﬁgggﬁ%%%ggﬁ%§ to
100 ng per kilo of body weight of the mammal to be treated, preferably at
daily doses of fromO.1 to 50 ng/kg. In man, the dose nay preferably range
fromO0.5 to 4000 ny per day andséﬁ%ﬁifpfticularly from2.5 to 1000 ny
depending on the age of the individual to be treated or the type of

treatnment: prophyl agtig-60;Meur at i jye. For their yseyagomei ci nal products,
t he conpounds BeLH]f (1) -are-genergl | -f@. ered in dosage units.
The sai d dosage uni re preferably fornul’at éd\izae/ phar naceuti cal

conposi tions in which the active principle is xed with a pharnmaceuti cal
excipiént. Thus, according to another of itslagpects, the present invention
relates to WHiEi=ceutical conpositions contalning, as active principle, a

conmpound of flb la (1) or nbﬁuc eutically accepkﬁhhg salt and/or
the

sol vate or hydw&t eskbergof ar Qﬁéc npésitions of the
present invengtfag-for oral bl'i ngual , “Fnhake bcut aneous,

i ntranmuscul aavenous, transdernmal, local or rectal admnistration,
the active privefpl es may be adnmpnfys gqgﬂ inunit admnistration fornms, as
a mixire with stan al) tasp "B CRY, al 'supports, to animals and to man. The
appropriate unit &dlym ni stration ms conprise oral forns such as tablets,.

gel capsules, powd r%ffbﬁ@ﬂﬂﬂésmandkuhal sol utions or suspensions,
subl i ngual and buccal admi nistration forns, aerosols, topical
~admnistration fo i yCoMesubcaneous, intra Ug@he | Nt ravenous,
i i ni statfon £0rgw- adnmi ni stration
ssftion in the formof taple S prepared, the
acti v principle, i"6r oni zed or non-mcroni zed, %% m xed with a
pharmaceutical vehicle which nmay be conposed of diluents such as, for
exanpl e, | actose, ocrystal l'ine cel lul ose, s h and fornul ation
adj uvants, for in«k ge bi nders” (pol yvi nyl pyrro ne,
hydr oxypr opyl net hyl &€l | ul ose, etc.), glidants,
lubricants, for ingggee magnesium stearate, ste '*f acid, glyceryl
tri behenate or sodium’ stearyl funmarate. Wetting agé fs or surfactants such
as saogium lauryl sul phate nmay be added to the fjrnulation. The tablets may
t

i nstance silica, and

be prepared by ‘various techni ques: direct tabl ing, dry granulation, wet
may be uncoated or

granul ation or hot-melt granul ati on. The tablets
sugar - coat ed- (§ orexany dHPQE osg) or coat ed CH,OH
( s A WY
_ CH, CH,

25
CH,0S0,CH, Cron
hil J 2HNR,R,, (X)
30
Bw_mfn_@cﬂzNR. Ry i1 %N_?H_@CH.ZNR”RH
CH, , CH,
35

CHZNRIIRIZ . CHZNRI IR|2
{(XXXIX) ()



wi th various polyners or other suitable materials. The tablets may have a
flash, delayed or sustained release by preparing polyner matrices or by
using specific polyners in filmcoating, 5 10 15 20 25 302%§eﬁtém%§r2005
Sept enber 2005 A preparation as a gel g?i‘psul e is obtained by sinple mXxing
of the active principle wth dry pharnmaceutical vehicles (sinple mxing or
dry, wet or hot-nelt granulation) or liquid or sem-solid pharmaceuti cal
vehi cl es. The gel capsules may be soft or hard, and fil mcoated or

ot herwi se, so aSteps ahjand bdl fareacdrried aut acordingto tHe Imeptans adesgribed yn Scheme
exanple via gn enteric forn. A preparation in the formof a syrup or
elixir may contain the active principle together with a sweetener,
preferably a caPepicdliyeariedeetaspardingipthe proesssdescribedin senad oliehsmes. as
anti septic, ands@bs@alftdi13\ePs/édrRed 8MChcBoritisl BRhEpdY&isesldRcibddah stps ARSI DI €
powders or gfﬁ?\& c,ﬁs contain the active principle as a mxture wth

di spersants, t ﬁ@g%ents or suspendi ng agents, for instance

pol yvi nyl pyr r ol The® sempéuititisif Forrlh DR G168 RS @prebdndy 8 groupnDORG § iay ber
rectal adm nj stra&i on .uss h’tse rTﬁlde f._suppositories which are prepared with
bi nders t hat PFREEY 3rcqrdine FQ e SENSIGRElP®s re for exanpl e cocoa butter or
pol yet hyl ene gl ycols. Aqueous suspensS@MEMEdJAt oni ¢ saline solutions or
sterile injectable solutions containing pharnacol ogi callyMeg&ceptabl e

di spegsant s and/ Boe-NIICHRIC(D 21 Ng agents, f orBoce HecoNo/yI ene glycol or
butyl ene glycol, are usled fdr parenteral,. intranagal or e aocul ar

adm ni stration. Thus, prepare an aqueous solutigg,for intravenous

i njection, a cosolvent |siich as, f@i2exanple, an alcdhol such as ethanol or

a glycol such as poly E | ene gl ycot—or_ propyl epe>glycol, and a

hydr ophi li c surfact ged. To prepare an
oily solution for in{ pyscul ar injection, the & ge principle my be

di ssqkved with a trig eride or a glycerol ester.JCreans, ointnments, gels
or eye drops may be used for | ocal admnistration.myPatches in multilayer
or reservoir formin waNch the acti ve principle may be in an alcoholic
solution may be used for transdermal adninistratj Aor administration by
i nhal ation, an aerds@d containing, for exanple, Sorbitan trioleate or

oleic acid and alsg 1righlor O%q@ t&%g‘gl di chl or of | uor onet hane,

di chl orot etraf | uor oet hane or g ?‘&' 10gi ea-t-y-conpdll bl e propel | ent
gas b@ used; a systemcontaining the active principle alone or conbi ned
with“an excipient, in powder form Gy al so be used. The active principle

may al so be in conplex formw th a gyclodextrin, for exanple a, P or
y-cycl odextrin, 2-hydroxypropyl -pz dextrin or nethyl-(3-

25 CN
(XXXXI)

In step al2, N,O-dimethylhydroxylamine hydrochloride is reacted in the presence
of a coupling agent, and in step bl2, the lithiated derivative of the compound Rj3H,
30 prepared by the action of butyllithium on the compound R13H, is added. The process
i then performed according to steps b9, ¢@ and d9 of Scheme 9 to give a compound of
formula (I1I) from the compound of formula (XXXXT).
~ The compounds of formula (III) in which R4 represents a group CSNRgRg are
prepared by the action of Lawesson’s reagent on an analogous compound of formula
35 (II) in which R4 represents a group CONRgRg and the other substituents are identical
(Tetrahedron, 1985, 41 (22), 5061-5087).



cycl odextrin. The active principle may al so be forrmulated in the form of

m crocapsul es or mcrospheres, optionally with one or nore supports or
additives. 5 10 15 20 25 30 35 42 23 Se§)5t enber . 2005 ADNYo% REntember 2005
sustai ned-rel ease fornms that are useful™ n the case of chroni treat nment,
| npl ants may be used. These may be prepared in the formof an oily
suspension or in the formof a suspension of mcrospheres in an isotonic
medium | n each osalg%‘l;’nit, the active princigg)le of formula (I) is present

in anounts that ‘g8 pPa compenrdsqnfi fpymyla JHD) may be perpgred by gepluing theeach
dosage unit irscemic mERiuyes Byljsumided areviddisich (8 thhamelas@qRindNEptidafly | dtigeded

type of admnistration, f exanpl e  tablets, gel. capsul es _and the |ike,
sachet s, anpﬁgeerés, orswwgs.gf?a © "HBnPlFi when, &p a gy E‘nds?f?ﬁm?]ﬁégﬁsg’(fﬁp’&s%&ge
unit cgnt ai ngradupeONRgR® ol H (0 0y )alkoachiborylnd X iplN, the thepticels @eed2ibed if r om

2.5 t0”250 ' t \.NLSter one to.f time ay. The
conposi ti ongﬁé(?e'?ﬂzeﬁg? eds?ae)gpe ﬁ%%%;fe lﬁgycoﬁwlgflr??wg% a@fr}dg%:gesems a
conmpounds of PY@dhand Z( CNsthe/metbpdadeshrbedsindletiabedrby, 196 efl/46( 1873 R12740d/ or
solvate or byfisinmeli@eioRRl No® 061996 hiay SeRELAICI PI €S whi ch may be useful in
the treatment of ‘the conplainis or diseases rentioned above. For exanpl e,
a phar maceut i caf\mMOBERRescampRInds oF formulas (0 and dIDy sxrne areinpyelandoonstityte a
contain a bragikt &bect B2 theeino@titn, ant agoni st conbined with a conpound
accoring to t resent .in nti]on. According to another of its aspects,
the present inv ?WW#&?%E”?‘H“E he use of the conpounds of formula (1),
or a pharnmaceutical |y accept aStNHLH{CHAEG0H s@a)at e or hydrate thereof,
for the preparation of nedicinal products intended for treating any

i pat hol ogy in which bradykinin and Bl receptors are involved. According to
another of i.ts aspects, the present invention relates to the use of the
conpounds of "G a (1), or a pharmaceutical ly acceptable salt and/or

sol vde or -hwmﬂenﬁayﬂﬁgcnbﬁmm&tﬁ@?gﬁabpn of medicinal products
ol ogl e

i nt ended f t ' I nf ' . pat.h ' d,. t . [
ot ory. G epieathts p ReiAGEGE SR hiRer Bon (Sd-lidrRitensoll Aot i ng
abbr evi at i ons Yar e 3dseptopylphéml, didetrifjnoredthoxyphenylf he2,1,3chenzexadizyl-5-1,her

IREIEE ey e e v T

trifl uor oacet LS-giydrobenzofur4-yl;

20 and also the salts thereof with mineral or organic acids, in racemic form or in the form
of pure enantiomers;
are novel and constitute a further aspect of the present invention,
The compoundé of formula:
_ RISOZ-NRZ-(,?H-CHZ-COOH (Ib)
25 R,
in which:
- Ry represents a phenylvinyl; a heterocycle chosen from quinolyl,
1-benzofur-2-yl, 2,1,3-benzoxadiazol-4-yl, 2,1,3-benzothiadiazol-4-yl,
30 1,3-benzothiazol-2-yl,  1-benzothiophen-2-yl,  1H-pyrazol-4-yl, thien-2-yl,
5-isoxazolthien-2-yl, benzothien-2-yl, thieno{3,2-c]pyrid-2-yl;

naphtho[2,3-d][1,3]dioxol-6—y1; the said heterocycles being unsubstituted or

substituted one or more times with Rg, which may be identical or different;
~ R represents hydrogen or a (Cj-Cy)alkyl and R3 represents a phenyl which is
35 unsubstituted or substituted one or more times with R7, which may be identical or
different; a heterocyclic radical chosen from benzo[1,3]dioxol-5-yl which is
unsubstituted or substituted in position -2 with two fluorine atoms; 2,1,3-



TEA: triethylam ne DI PEA: diisopropyl ethylam ne DVAP:

4-di met hyl am nopyri di ne 43 23 Septenber 2005 5 10 15 20 25 30 DCE:

di chl oroet hane DCC. 1, 3-di cycl ohexyl car bodii m de DCU:. di I a
TBTU. 0-(1 H benzotriazol-1-yl)-N N N 3R -tetranet hyl ur onfé/ﬁ?n‘lﬂﬂg}%éfmbg
tetrafl uoroborate Boc: rert-butoxycar bonyl (Boc)20: di-tert-butyl

di carbonate Penicillin am dase sold by Signa Al cal ase sold by Novo
Sephadex(r) LH 20: sold by Pharnacia BOP:

benzotri azol - Iba}llzmhgptiiazek Biyie £ Hy3-benzonadiazoehd sph benzathiophexef-yl o2, dditosiphat e

b | f
KhSOn 19801 b Pl oxtkOuly . N;pbiER BB IR SN O LUSRARREGNE,
litre of water -bw Bt! blmlcb@tzn@lr— -@&Wl—ét}édzécﬂmqf@bﬁ%f’ UHerylgés?’-thmazel-et hyl

ether mp.: neytiFRg);RNEA- 1T ihiéReN;t enperature Except wher e ot herw se
ment i é¢ned, onance spect ra are,

t he ot on nucl e |c re
recorded at 20 Wemahf@nﬁ%& & IpgR mecmw stir doaﬁ@r TRO{E times
reference is plititRg ﬂhlchhﬂaymﬁaeﬂdfdaﬂlbr Hifferdint;% RDzHI(P]8ioR6D-5-y]; a pyridyl; an
tetrarrethyIsHane yl; Q ¥%Pfts 6 are indicated in ppm s: singlet;
bs: broad si ndPeANYLFae RaIBESIPRSS o: “toubl et; bd: broad doublet; dd:
doubl ed doubl g representsd balpgen awogrd €1 Gal)alkﬂcgmup,ta tnﬂuormnbﬂhybgmup,
unres.: unres roufP
appoans i n ¢ noChreaRERY P 2Ry 0GR S pinkotoRfrlSY R IGELRRY
recor ded underorﬂifbmametbyleoﬁﬂoump; s in accordance with the expect ed
structure. Theg al ™ %1 PRER Ig}@l
Preparation 1.1 Napht 511 6#3, 2 sﬁ}g gl f uﬁeny ni (,PaC| d.
(11) : X = 5“@(%0 4)alkoxy group; a benzyl OKY group; a
tliﬂuoromethoxy group, '

15 and also the salts thereof with mineral or organic acids, in racemic form or in the form

of pure enantiomers, are novel and form part of the invention.

The compounds of formula:
H N—CH-R

20 |
(II7)

R,

in which:

- Ry represents a group -CONRgRo; a group CSNRgRog; a group COR13; a phenyl
which is unsubstituted or substituted one or more times with Rjq; a heterocyclic
radical chosen from pyridyl, imidazolyl, furyl, benzimidazolyl, benzothiazol-2-y]
and benzo[l,3]dioxol-5-yl, the said radicals being unsubstituted or substituted with
a methyl;

- Rj represents a group -CHpNR 1R 12 or -CH>2N(O)NR1R12;

- Rg and Rg each independently represent hydrogen; a (C;-Cgq)alkyl group; a (C3-
CqXxeycloalkyl group; a (C3-Cqy)ycloalkyl(C1-Cgqlalkyl group; an -~(Cy-
Cq)dialkylamino(Cy-Cy)alkyl group;

- or Rg and Rg, together with the nitrogen atom to which they are attached,
constitute a heterocyclic radical chosen from pyrrolidinyl, piperidyl, morpholin-4-
yl, thiomorpholin-4-yl, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-methylpiperid-1-

25

30

35



5 10 44 23 Septenber 2005 4.13 g of 3-am no-3-phenyl propionic acid are
dissolved in a mxture of 100 ml of dioxane and 25 m of IN NaCH, 5.6 g of

2-napht hal enesul phonyl chloride are addgd portionw se mgkge?@m@gmwmg a
pH of 10.5-10.8 by addition of IN NaOH™'and the mxture is stirred for 2
hours at RT. The reaction mxture is diluted by adding 400 mM of water,

acidified to pH 2 by adding 2N HCl, and extracted with Et QAc, the organic

hase i s washed w H er solutio d dried_over, Na SO'. and

Fhe sol vent i ¥ ev4 ﬁé)f%’@e'a X}nde‘{ Wﬂé‘@ﬁ‘giﬂpll’f’ 931 g] of4f*rfgﬂ'é9€BB’<PP€G I¥loduct

itrz g obt1 glg ?JEdN N%-ftﬁ%ﬁorbnieﬂwlpﬁﬁdrﬁgum haphahex I_Fbrdl’-y ng Bﬁﬁhydg@g: Hﬂ"ﬂslnyllg =
- : ; ; t: -

unres.: 12H BFEPa #&F %%cyfloi!exyl-splro-zl-plpend- ¥ _ _

3- [g/gtsgyl Enagohkt@qunesemssmhpibgayhmm n(T1-Eypdikylygrpumpd bpdroxplcgup;SOZCLS 20

25 5 (11

3-(ten-But oxyca onyyegﬁongs a[l%)ré‘e r%sr%n%: 2, B1gP C§21§31b?1%r ?'h)ﬁsam ne

are added to d‘cﬁﬁﬁQm%gtﬁUPSCﬁ lfl 2ather$eld$r0lm$6h§ﬂlm1®i€bntlcﬁla0| d |n 35 mi

ol U1 on of 120 ARRE, i dopcity e piteciond o (CliChpk Bdud g%, @

the mxture i sC@Pﬁ‘PPﬂdiBQr ailGh CY"b)FY‘Fhal ﬁh&fquﬁaét(pﬁrpﬁFX(flﬁﬂlEyli@l&4l)ﬂhé'd

with water, f%%l ] UAQHLE ms@@: -C4YE6NGH bl aﬁtahﬁfeuﬁﬂsl(@f-cﬁydlkﬁélé gﬁ

b doi 2N d EtQAc, th
Wi th water, wir-EamEe aﬁhazﬁ‘-’v?hvi}pp@no%an vt arten RS e ¢ ne.
sgl vent di sB?vgpqut]emd)RflzungemeBmﬁfJum ?itizbgén Gitath tbhﬁhxehlrtﬁog aft pitavtied,t dar e
“obt ai ne a e am.ho) - 3- n opIl oni.c. aci
057 501 sbos LML i BOHGERS B bR TR e BB EE SRkigieae.
0.795 g of thpyradtqmndndnamhahmdebm nthidmeorphaliredliyhg pipecid-beyll pipéfazin-1-oi,
t hyl did ; dAt:
The 1sact | on mari shshydiopits- A 02 s @&&V%Péﬁd’?é‘“ééﬁﬂeﬁ“ﬁﬁ%ﬁﬂ Wi e
is acidified técpbydroisoquinelihg | Ntﬂ@hy obpar at pasehysiro-dHeispindelyl by
settling, the @@@g)cﬁ‘(clbmﬁs 150- WIth wsiaeam cycdlb[BIY.ofExyat ed Na&h

S i v b R S SRR O

3- (Met hyl ani nct)mes- phitinya phalpgeandtorhr of | A10(@RCE)alE, h@«dfnfwl ‘T’Eﬁlﬁ )ﬁllé&ay goof
ﬁfg”ﬁ????eﬁhﬁ %@%ﬂmﬁg&?ﬁé&ﬁm&% e%ﬁSt %%ai??oﬁzm xt 3!’6 is concentrated
under vacuusm Rjprepreséntsie phenylahiazol:ip-yi or pyeMyhgmuphe sol vent is 5

and also the salts thereof with mineral or organic acids, in the form of racemic
mixtures or of pure cnantiomeré, are novel and form part of the invention.

The affinity of the compounds according to the invention for the bradykinin B
receptors was measured on MRC5 cell membrane suspensions using a technique
similar to the one described by K.H. Schneck et al., in Eur. J. Pharmacol., 1994, 266,
277-282. In this test, the affinity of [des-Arg?] bradykinin is between 10-6M and
10-7M, that of [des-ArglOJkallidin is 2x10-M; and the compounds of the invention
show affinity ranging up to 10-9M.

The affinity is expressed in terms of IC5(, the ICsq being the concentration that
inhibits 50% of the specific binding of the [des-Arg**]kallidin-tritiated ligand to the
MRCS cell receptors.

The affinity of the compounds according to the invention for the bradykinin By
receptors was measured on MRC5 cell membrane suspensions according to a
technique similar to the one described by D.G. Sawutz et al., in Eur. J. Pharmacol.,
1992, 227, 309-315. In this test, the affinity of the bradykinin, expressed in terms of
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10 15 45 23 Septenber 2005 evaporated off under vacuum The residue is

di ssolved in ether, heptane is added to the point of precipitation, the
solvent is decanted off and the gum obt,gined is dried. O:

expected product is obtained in the fobg of a foam D) 2§3§eﬁe1?ﬁ3e11ﬂﬁ)5

3- [ Met hyl (napht hal ene- 2- sul phony] ) am no] - 3- phenyl propionic acid 5 m of IN
NaCH are added to a m xture of 0.85 g of the conpound obtained in the

precedi ng Stlffj in 5 m of di oxa:ya foll owed by portionwi se addition of
0.698 g of K:50aphitnile dpgicn obHOM. SPhesmas ae compeundg f she gnverion shew noo- 11

by addi ng Il\hfﬁlﬁ@*fomﬁé\s&a&ﬁam@ HC tbﬁs g% hicbh@trh®on o Iebing at RT. The
reaction mxturg is diluted g/a t he aqueous has&ls washed with
et her and aci di f1%d28°HpHO c%l(? i ?Wmndsa‘??ﬂMé@é Qe PRI a8 |

the organi c meaarediia mbgdnmbimhnw{ttﬂé comtdaction of mbbttﬁﬂoﬂaaaona@hdﬁcbdrbyand
of the expedhedaniniiiiohts (AR b dARAD A frocbbdian rshE iR fop 403,

3- ( 3- Met hyl pgrearsyin) K&:bé baffat sethrated- mmqnﬂ%mmrcxm)cpmdmgomlm adapnhuﬁﬁmfzo 25
ner! bors S Bt E LSRN, L PR, 20, B

3- et hyl benza 0 a mx ure o ‘mel"ohicacrd and
15.4 g of ark®Ai um acetate in 150 m of 2-net hoxyet hanol and the m xture

is heated OVGTTh'egiiﬁa zsﬁggffeéf Bﬁ'ihe,ce&h:&ﬂadk%gﬁdm’g% tl%Eiii{reFHtifo'I?lt\‘J\’faéc QﬁHEd s

filtébed off und ct| V\F h ether and™d

expect ed pr GHREYre r"é‘ SR eﬁ%o ﬁl’kﬂénoﬂtf{lpi&?ff’ha? by. MBCSﬁPmEhB'G ‘f‘d"—‘@“(% m :
123H( 34 l\/gt5h ]EaftélH,mco fpokftidrD 03' | myti]ﬂ@tol f6i"| 48:3hours according to the techni utam f
- (3- yl ghen n ene- 2-'s nyl am pi o
N N o e ORgabed by £ ORBLBRRRCR &1 °K Heghefl, pOE AR o8 bredne)

t he precedi aptagoragtia effed isi e:qx’ressedmamh;z ﬁand:dn(ngedofbmhnnnom afivthe ereledss f on of
2.26 g | ri,Je .5-12
by aﬂsll ng I ﬁlﬂ@%@%h%Weﬂ%{?%\aﬁimeg sg ]rkra%ﬁgﬁri g‘r ngﬁsﬂggsgﬁr@ﬁ]ﬁ&?

reaction ni Reeifcabpted for4haus inthe presencsrof ILfeatfcfiug/od. phase i s washed with
Et OAc and aci dirhé qgtc&ﬁ’nﬂ"’ﬁb’so oﬂd&' b c@ﬂgﬁﬂd’s &Egrcﬁi(ﬁ &@%@Cin\?éﬂtﬁnav%c

the organic pa)éae I s washed tur Ign and dried over
Na2SO4, andStfEddgvienen the @99&}& RH Qo2 cell masplaygy; acrarding to an gdaptation

expect ed pr ofithettectingquebdeatrited 1y Te Lisdnvsrk & al. ZRIPHAFMAOPEXS FEHRFp., 1995,
Preparat i %@’@ﬁ Sept enber 2005
3-(Het-Di 3 (napht hal ene- 2- sul phonyl am no) propi onic acid. 5

Moreover, several compounds according to the invention were studied in vivo on
animal models. _

The antinociceptive effect was checked on a model of neuropathic pain in rats
after administration of a compound according to the invention at a dose of 30 mg/kg
orally (according to the protocol described in Pain, 2000, §6, 265-271).

It has been observed that a compound according to the invention, at a dose of
from 1 to 30 mg/kg orally, inhibits the late phase of nociception induced with formalin
in mice (Pain, 1987, 203-114); this is the sign of an action on inflammatory pain.

A model of thermal hyperalgia induced by UV irradiation in rats (Brit. Med. J.,
1993, 110, 1441-1444) demonstrated the anti-hyperalgic effects of a compound
according to the invention at a dose of from 1 to 3 mg/kg orally.

The compounds according to the invention may be useful for treating or
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preventing many pathologies, in particular inflammation pathologies, persistent or
chronic inflammatory diseases (Drug News and Perspectives, 1994, 10 (7), 603-611),
neurogenic inflammation, pain (Brit. J. Pharmacol., 1993, 110, 193-198), chronic
pains, neuropathies, septic shock, burns (Pain, 1993, 53, 191-197), wounds, diseases
of the respiratory pathways, asthma, systemic inflammatory response syndrome,
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10 15 20 25 30 (H); X= SOZ R2=H ;- R3 = A)

3- Am no- 3- (3, 4-di net hyl phenyl ) propi oni ¢ acid hydrochloride. A mxture of 5
g of 3, 4-di net hyl benzal dehyde, 3.88 g 0;3 mal oni ¢ aci d and2% gégefhbe3005
ammoni um acetate in 50 M of EtOHis re ?uxed for 5 hours. After cooling to
RT, the precipitate formed is filtered off by suction and washed with
EtOH The precipitate is taken up in a DCMIN HC1L m xture, the insoluble

material is filtered off,.the filt e, .| ed and, the aci di c agueous
Phase |6 concbRASaL h BN o8 "Lig AAESIBLHY Cedhon plferdf. eost v
cool ed 't o OC, (Baind]. tHhertpacet APORt 9 a4+19Y tiype 1 infeetiond didbetel \(Abstc tl #ninterfihe
precipitate i ken ' ) Xt ; ) 4 . dr i

R So and rRE UKl o, AP ERddG H0f s Seol; 19650 a kA B oY,
taken yp in etehtriculandypertrophy,@ulmponany €ibfasisrand siystemid pregressivg sclerpsissuct i on

after Priturati . product are obtained; mp. = 192
C (dec.). B) MentibrThaP b nadl Gof ERRIHIE bf:

3- (3, 4- Di net hyl phdhfammatipmassieah| pain- Inasenldso pginanfHEYIsT opaitnifacigki prina
sol ution of hb?&ng;lffa, Bypaalipid) afi assabiahianvith Cah&dr! pidpBrative Pai imélisguane

I's added dropwi; o a mxture of 2 of the coppound”obtained in the
precedi ng st &M aghes,deptal pam, OErabPAL Ry URFSoxane, and the m xture
is stirred overni Byger&tivitiRTof Thte résphatorp pathiwdydl i asthim@Utatopid 22dndmatppic? by
addi ng01 N HCO tﬁnd coghcentrat ed #ln er vacuum, Th .tresi due is taéen urg in an
Et OAc/ sat ur afSi s HEEEI 8Ty MEn-allFEBic \asthing,; broachitls, |\ BREYIROOPIGRIS, (GG |y
suction and ohitartivp diseaseDCM thé HEdpirdtoryu pethwayhe pleugsyi chiohics eobsguetivieed
over Na2SsO4 L Q: af i)fhfi P Dy seftling, and the solvent is
evapor at ed ogpﬁﬁél"c?gfaf\%%%&%nﬂ ]rfll[st g _on %‘ﬁzﬂ%} cted product are obtained;
m p. = 122C (dec.post-Fapsliany aresistangs, Sdiabetes, diabetic vasculopathy, diabetic symptoms
3-(3,5- DI et BaxyARRRYi IduGRAIDH SakpIe 1S pSHIRAGR, ARIIR) PrARhaT)e aci d.
S02 355 A) 3- Am no- 3- (13,5-di met hoxypheny pro)g:i oni ¢ aci (%2 47 23 Sept enber
2005 r 5 10 15 ASSRUEsheekiof 5 g of 3, 5-di met hoxybenzal dehyde, 3.13 g of

mal oni ¢ aci d andAlzhefiflerts difeasélERaialraaamt ate in 50 M of EtOH is refluxed
for 5 hours. The reaction, nmxture is.conceptrated under vacuum the.
residue is taken GH‘EFHS’Wa'EhEW,m oP{}ﬁFES’ Hﬂﬁ@?‘f"é&rys RIS U ofF, JPHYS,
filtrate i s whefosclesusishmiilpiesderobie; aueous phase is concentrated under

vacuum The resi dye ig Bﬁgﬁgu&ﬁg‘?shg%;l%&ggha g%aggg%?%é Arfrdry 1Y6Em v%gg%gr}

agai mg The residue™1s ta € solvent 1S “evapor at
under vacuupancgeatifis.g nephritise enterocolitis, prleerative aplitinbirstable) bowel syndrome,
Crohn's disease, liver diseases;
- pathologies of the ocular system, uveitis; retinitis, glaucoma;
- skin diseases such as atopic diseases, eczema, psoriasis, dermatitis, itching;

- hair loss.

Moreover, the compounds of the invention are useful for their antiproliferative
effect on cancer cells; their action on neurodegenerative diseases, myelin
degeneration, degenerative diseases of viral origin; their cardioprotective effect.

Furthermore, the compounds of the invention are useful as myorelaxants,
relaxants of smooth muscles, of spasms of the gastrointestinal tract and the uterus.

More generally, the compounds according to the inveation may be useful for
treating or preventing any pathology in which bradykinin plays a fundamental role,
which are denoted hereinbelow as bradykinin-dependent pathologies.

The compounds of the present invention are especially active principles of
pharmaceutical cormpositions, the toxicity of which is compatible with their use as
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B) 3-(3, 5-D net hoxyphenyl) - 3- (napht hal ene- 2- sul phonyl am no) propi oni ¢ aci d.
1.01 g of 2-naphthal enesul phonyl chloride are added portionwi se to a

m xture of 1 g of the conpound obtaineg in the precedi ng2§gg@eﬁ3&jb0§ m
of INNaOH in 15 m of dioxane, and the m xture is stirred overni ght at
RT. The reaction mxture is diluted wth water and washed with Et OAc, the
aqueous phase is acidified to pH 1 by adding concentrated HC1, and
extracted with ether, the organic phase is washed with IN HCL and dried

over Na; SO and Tig&ogpmpyeds ofiformayla {Braboye mypyrbe sed at daibdases of from0.91 tehe
expect ed prodog in%p@ K9BloEbRaH we pof &nelrﬁ%nanm&depreierﬁoly at daily doses

55,0 o o el e S o TR P by
g Ami %3334( 3pélr dayrahdhomrpl hdu)zﬁ'lyoﬁbﬁleCS aci1goo lhugiﬂepdmtlﬁrgl ole . éheAZg% fifuhef of
go nal o aci d an go
anmoni um ace “ﬁ‘é‘ﬁ'ﬁ)ﬂ)‘%s ﬁf;a ? %&‘aﬁ’%ﬁwﬁﬂ%&’ff’w r]%&ﬁc%;gra Ater cooling to
RT, the precipi Fat thefrorseed madidinalt produtts fthe bympowrtds afi .forhinda ) eare gemcaalday i's

taken up in adh fn?s&?rﬁ@qw& uhis. pﬁ'nezsggi %ﬂg%@%nityatc! éreféi‘gﬂgtl?’glg? ue |s

phase is was d concentra der vacu
taken up in DearEecetigal compopitions da aduch thadestiveapuineipleTie mbwddyth s

taken up in pldddadticRvaRRpiaked under vacuum 2.99 g of the expected

duilix btai ned. B ‘ N
gr?B 4- Da;rgt ﬁox%grﬁﬂ:?‘zdﬁlg( R AROHIEr ePfe it9- aprERo A AFRSARY) HIVEPIQThirelaies; to

Thi's conpou Mamﬁaﬂraﬂhlmmhd cOftaintng, h@ a@ﬁ@@ﬁﬂmﬁﬂed@a@mwﬁm ofnfcrinah B)
he co oun al ed in the

N i e i e
expect ed producin the phatmazeutn! corpesitionst ofothe br&eﬁﬁnﬂ&tﬁaﬁbentﬂ,rsubﬁﬁ@al :
ol Sarzel T BN . BBAABNEES > Wl PR 8 S -
3- Ami no- 3- (@élmgmpt_:[amm thexantive pyingiples mhayrecadmingtered in unit administration forms,

- as a mixture with standard pharmaceutical supports, to animals and to man. The
appropriate unit administration forms comprise oral forms such as tablets, . gel
capsules, powders, granules and oral solutions or suspensions, sublingual and buccal
administration forms, aerosols, topical administration forms, implants, subcutaneous,
intramuscular, intravenous, intranasal or intraocular administration forms and rectal
administration forms. .

When a solid composition in the form of tablets is prepared, the active principle,
micronized or non-micronized, is mixed with a pharmaceutical vehicle which may be
composed of diluents such as, for example, lactose, microcrystalline cellulose, starch
and formulation adjuvants, for instance binders (polyvinylpyrrolidone,
hydroxypropylmethylcellulose, etc.), glidants, for instance silica, and lubricants, for
instance magnesium stearate, stearic acid, glyceryl tribehenate or sodium

25

stearylfumarate.
Wetting agents or surfactants such as sodiumn lauryl sulphate may be added to the

formulation.
The tablets may be prepared by various techniques: direct tabletting, dry

granulation, wet granulation or hot-melt granulation.

The tablets may be uncoated or sugar-coated (for example with sucrose) or coated
with various polymers or other suitable materials.

The tablets may have a flash, delayed or sustained release by preparing polymer
matrices or by using specific polymers in film coating.
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v

.49 23 Septe

This conmpound is prepared according to the procedure descrlbed I n Biorg.
Med. Chem, 1994, 2 (9), 88l. B)

3-(Benzol[ 1, 3] di oxol - 5-yl ) - 3- (napht hal ene- 2- sul phonyl am noggrsgpﬂe%l

IN NaOH i s added to a suspension of 2.1 g of the conmpound” 6btal ned- 1 the
preceding step in 40 nil of dioxane, until the pH = 11.8, followed by
portionwi se addition of 2.33 g of 2-naphthal enesul phonyl chloride, and the
m xture is stirred for 2 hours at RT while keeping the pHat 10.5 - 11.5
by adding IN Na@-preﬁéretmrem:a gcircapsuiledsmbmmezdwdlmphdnmmglo%nheequwlpmmmlne of

nath o on. et ehempcEtoal VORCRY(EMR mBAZ Br LRy, 3 B hbEhich Sridiaion Y
KHSO fl K SO, Obllqlflépr SWWI@MMMHUMGBNGES ution and dr| ed over Na, SO
and the sol vent Tj;s g@vﬁ?ﬁll@éﬁq ®kfso f{rbg%:d’%ﬁ?’ﬁml-c%at%d%r%fhefr@ﬁees’épﬁ%q{ive

produc§ are obtaln ter cr sta |zat|on rom heptane;, mp. =173 -175C.
NVR S (ppn) 2 flashy sussaiged ongelayed;actjvigys¢h onexameya@eﬁstem form). o
6.45-6. 65 nt: ﬁ"brcﬁalﬁéoﬂiﬂ%e forin Sk sfruCorSelr miAy cofitdin the3ftive Printiple

Pr eparation

3- (2. 3D hydﬁoss@ﬁrz Siith a)5fesienee rofesably arcaloris:pe fweetensh mrxipamber, pnd

gr Xpl oni g ?cz:plgpyl phdapeXas ﬁﬁi&epticﬂf&éd alst alﬂévodﬁng andasultable dye. -
m no- nzo i,0Xi n- | re o

g of g 3-di hydr'g%eﬁ'?{)ef%e F%?’( ‘ev-d%r-scoeir ﬁ%&%ﬁ% 3 &8 agpv%éh Blid

and 4.69 g oixiwmeowithm és;mrmnﬁs, i weBihgniagerts Eomuspendafg Lagents,f dor 5lnsmg¢ S.

The reacti om&gﬁg%gﬂgﬁ%g{ 8 ségitﬁ%Weci:?e&r ﬁ%tﬁ'%ﬁhzg'fc@ﬁ' pitate forned is

onyl am no) propl oni ¢ acl filtered of f by
suction and wa oreoaalndrmmtraaﬁa, 3eciy mdehof\supppsitories gdhigh gre praBared Willet ed

product are ihders BRE nidlf 8 the r¥étB0te fipeRfur 2for amBlke cocoa butter or polyethylene
3-(2,3-D hydrob?nzo[ 1, 4] di oxi n-6-yl)- 3- (napht hal ene- 2- sul phonyl am no)

propllgnl c add¥eoSh s conmpound i s prepared according to the procedure
described in Stﬁ@leBuﬁ)fsuspHn@i@ﬁﬂ aisofuhicl sBlines kolistibMyg o stérild lgjwfabteheolﬂnﬁﬁmund

oDt 1o, 1 A e fcrabo b SCEhde o fhn bl BRI S,

i s obt ai ned eafinple propgleat |glywad iovrbuiylema ghycelere Bseh foraparenteral, dntranasal or

3- (2: BXD_hﬁﬁtg%%gﬁgg‘ém@&t#%%n 6-yl)-3-(5,6,7,8-tetrahydronapht hal ene-2 SOz
Thus, to prepare an aqueous solution for intravenous injection, a cosolvent such

20 as, for examplc, an alcohol such as ethanol or a glycol such as polyethylene glycol or

propylene glycol, and a hydrophilic surfactant such as Tween® 80, may be used. To

prepare an oily solution for intramuscular injection, the active principle may be

dissolved with a triglyceride or a glycerol ester.

Creams, ointments, gels or Eye drops may be used for local administration.

Patches in multilayer or reservoir form in which the active principle may be in an
alcoholic solution may be used for transdermal adininistration.

For administration by inhalation, an aerosol containing, for example, sorbitan
trioleate or oleic acid and also trichlorofluoromethane, dichlorofluoromethane,
dichlorotetrafluoroethane or any other biologically compatible propelient gas is used;

a system containing the active principle alone or combined with an excipient, in
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powder form, may also be used.

The active principle may also be in complex form with a cyclodextrin, for
example o, B or y-cyclodextrin, 2-hydroxypropyl-B-cyclodextrin or methyl-B-
cyclodextrin.

The active principle may also be formulated in the form of microcapsules or
microspheres, optionally with one or more supports or additives.
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A solution of 0.570 g of 5,6,7,8-tetrahydronapht hal ene- 2-sul phonyl chl ori de
in 15 m of dioxane is added dropwise to a mxture of 0.5 g of the
conmpound obtained in step A of prepar %&I on 1.8 and 4.5 nmb3yabtsikNbbedddsi n 20
m of dioxane, and the m xture. is stirred for 4 hours at RTp The reaction
m xture i s concentrated under vacuum the residue is taken up in I N NaCH
and washed with DCM the aqueous phase is acidified to pH 1 by adding
concentrated HCl, and extracted with DCM the organic phase is washed with
saturated NaCl A&ongi e swsaiged-eeleass dormg thay areameefuhdn e ease qfs chronic
evapor at ed OfréatiBAIE TmpRntd! fayObd uSed® I THebE neYPBE (pRSpaRidORUEHe foPmOSY i HEN-

Preparation 1.10 |, . . . . ) . .

3-[ (2, 4- Di cHiUSPERsiOnRIip the,formof asusnsA%AY of MicsAsRhares ib fpisaionisnediugy;

b5 Lors enber 200 o e P e
et enper ,S.- CO oun 1,S repar . acCoO I N

Co The o oc it AlaptBd 1P, B8 aly “pse.ciivisqpatty T BEReRe. Fadty dbiage sltis EHRER) "

Met hyl  3- ( phedjnstednacconding tpthe dasage aAd nhexintanded fy pe ®f midministration| fonexarBpleni |

of methyl a | At t i i fter

Conaent yat ¢ a¥ER, felMfadtedindthe HRE'dabhdlC ihplles, yitndafiing e r dRHHsDsuch

distilled ofthatsyder dosageawit qontsins fram 015 to.1000 1goaf astivepdnapipand preferntly

b.p. = 1100f?6m<2;561%_ﬁa)m%£9€dngg%@%m9ﬁ§ém eltd fhid'tffksWayn hexane and the

fi of f by 25 ¢

precilpitate forged is fiftere suct i on. of the expected product
are obtained. @he compositions of the présent invention may contain, along with the

Xt U e of e D e pound
m xture of 1. e .coppound ohtai hed .i.n ste ! 0 e _compoun
bt ai ned | n S BARraEE EErof, BB ve BRARIER whtch Py be Rt e mEsment oot or 1
hour at RT .comipainte ¢ idiseasesiméntioned abavenFenéxaniple] apichemacentical mpnipositiorsi due
IS extracte ' t . ' - -  t -

sol unson. priectlsting, i GredeC R AR foal W3Rfid 8 oARRRGHn B, oSt fioniss

t he sol vent cpmbinedithaa cempéund acdending:to thmpresedt Bveptiarf. t he expect ed product

are obtained. Recordi ther of its ts t invention relates to the use of
3-[(2, 4-Dichl 6ro- 3- nrtla%f?y?rg)enezrgnésu cor’])tﬂe) p seerl}y ng%nn% I‘f;'raop;si grﬁlo ac? dt.he8. 7

m -of | N KOFPmpaundsqefgfarmula £y of aphagpaceutically’ agceptablesahpandier sbvalg ®ed in

the precedi hgdiateetherddf,1forthe Prepatdtidnadtdmddicitial pfodtbte iAeRdedafd tidaBngriaify ur e
is stirred Otéef ni ght atl.t RT. . The rﬁ ction mxture js.concentrated under
vacu t he PAtBLiogY dn which brpdylanig an i‘éﬁ?ﬁ?&%&f%&ﬂ@!&d-sm ution,. the aqueous

phase’ i s washedcedridingetohetiother af itdiafpeed, the patieit imvemtioh rethtdsMo thd usenal the ,
extracted wi.th t orgapi c_phase_is washed w.t er ,and dried over
2504, - andetREO A1 L RE Do A bt icobbibete Bl Snat sl &

hydrate thereof, for the preparation of medicinal products intended for treating
inflammation pathologies and persistent or chronic inflammatory diseases.

In the Preparations and the Examples, the following abbreviations are used:
ether: diethyl ether |
iso ether: diisopropyl ether
DCM: dichloromethane
DMF: N,N-dimethylformamide
DMSO: dimethyl sulphoxide
EtOAc: ethyl acetate
THEF: tetrahydrofuran
AcOH: acetic acid
TFA: trifluoroacetic acid
TEA.: triethylamine
DIPEA: diisopropylethylamine

DMAP: 4-dimethylaminopyridine
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vacuum 0.912 g of the expected product is obtained. NVR 8 (ppm: 2.35: t:
2H 2.5: s: 3H, 4.0: t: 2H 7.15 to 7.4:. unres.: 5H 7.45 to 7.65. q: 2H
12.2 to 12.5: bs: 1H Preparation 1.11 243-Di oxopyrrolidi B3lseplember 2005

3- (napht hal ene- 2- sul phonyl am no) - 3- phenyl propi onate. 1.13 g of

1, 3-di cycl ohexyl carbodiim de are added to a m xture of 1.78 g of the
conmpound obtained in Preparation 1.1 and 0.578 g of N-hydroxysuccinimde in

15 mM of DV, ang§cghg ﬁ%i%e'ﬂ{:ﬁeis stirred overnight at RT. After filtering
1,§- Icyclo

of f by suction the hexylurea fornmed, the filtrate is diluted
with water and eX?¢@ctddliqyclohexpicabodiimide or gani ¢ phase is washed with
sat urat ed NaHCC3 mUy&ihgaohéﬁyM}éaturat ed NaCl solution and dried over
Na2SO4, and the s&ﬁﬁ% iﬁ evapor ated of f under vacuum 1.81 g of the
expect eg product ‘dBrdHrReazotgazab LN N, NN stetramethyluronium tetrafluoroborate
3- Pheny[ - 3- (qui n@dcnerZbhitbkyfaginyRni no) propionic acid. | 5 (I11): X = ;
R2=H, R3= 10 23 gégct Ptﬂbér 2005 1%4?? conpound is prepared according to the
procedure descri e e ULyl idigarbonates of i nt ernati onal pat ent

appl i cati on WO 9PeRibilibamitiasp edld by Sigrha 13 (R)

3- (N- Boc) Ami no- Séq%gﬁé Ll . 1%\93@' -5-yl)propionic acid. (11)(R:X=H R2=H
R3= 0 15 20 25 3

3-( Phegﬁ/l acet yl )émhﬂdeﬂequbZ&@pm,Hy]mimadiaS-yl ) propi onic acid. 20 g of

3- am no- 3- (benzogbp3}yel -b . ORI Ol G aci drochl oride are placed
in 10 n of acetaﬁg?g,g % ﬁ 8flﬁ%*ﬁ§%ﬁ%@WﬁP%5‘aPmﬂsc and 14 m of
phenyl acet yl kenafporgehesphate ni of acetone are added dropwi se, followed by
stirring for 2 TBYUSbétzotiedzol-1R-NRET NGt ?fflﬁﬁltf ﬁg.lﬂ eous
phase is washed @5@5&433 1tiﬁe |_ns'g?§%+én% erl aﬁgjﬂ}ts re"-rlr;np@é)%y _
filtration. The % BT selutionghl 66 g of KP4 and 3232 gref Kofipins
phase 1:55 was Héitee ofi wateiEt 20 and then acidified with INHO to pH 2. The
resul t’ng phase 4 red into DCM and a precipitate forns. The precipitate
is filtered off drg‘aﬂ?ﬁl%ﬁh‘%da?lﬂ%‘gﬁquf%fgaﬂn gichyl ether expect ed
conpound are obm@i:meatingpoipR) 3- Ani no- 3- (benzo[ 1, 3] di oxol - 5-yl ) propi oni.c
acid HCl. 4 g ofp. romthe preceding step are placed in 150 m
SR URBA

of water, 12.23 ni re added and the mixture is stirred.for 15
m nut es at RT. T&eept where otherwise mentioned, the proton nuclear magnetic resonance

0 (NMR) spectra are recorded at 200 MHz in DMSO-d, optionally containing TFA, and
the reference is placed on the DMSO which is at 2.50 ppm from tetramethylsilane,
The chemical shifts § are indicated in ppm.

s: singlet; bs: broad singlet; ds: doubled singlet; d: doublet; bd: broad dbublet; dd:
doubled doublet: t: triplet; q: quartet; qt: quintet; mt: multiplet; unres.: unresolved
peak; sept.: septet. |

25
When only the NMR indication appears in the present description, this means that

the NMR spectrum recorded under the above conditions is in accordance with the
expected structure,

The mass spectra indicate the value MH".
PREPARATIONS
Preparation 1.1

3-(Naphthalene~2-sulphonylamino)-3-phenylpropionic acid.

SO,-
(II):X= ; Ry=H; R;= ;
35

30



pH of the solution is approximately 11; AcOH is added and the pHis
adjusted to 7.5 0.1. 250 | of penicillin am dase are added and the

m xture is stirred overnight at RT, while maintaining th 1.
The m xture is acidified to pH 2 by addihg IN HC and thgaggg%higér%oqsﬁ

Et OAc. The aqueous phase is heated to 65C with active vegetable charcoal
for 5 mnutes. The resulting mxture is filtered through Celite(r) and the
aqueous phase is washed with Et20 and then concentrated to dryness and
evapor at ed. The 4 kg @fid-amine-drphenylprapionie aqie ary deyol vedyin armaix{we of 100 wl ofind
the insol ubldgo Rt ahi 25 AN NaOHS5.6 RSt I-RipMRtbnefilpRdi1 ERIBABE GrePRASE | S

dried over sodium.,sul phate and concenfrated. 1.75 of éxpected conmpound
are obt ai ned.PogonViseswhile Mpdntaii a ROl éo-ép‘&ﬁ by addutign pf 13 NaOH, andthe

g nr tes nﬁ 1H;2 Ognjﬁtcl.:l@ %sRsfiih'EedQREZ h@ursZtRT. Zrhé redttion Hngﬁaqlﬁ cﬂliite@%y%ﬁitﬁ&k 250 ;P 23
ept ember .3- c) Ami na- 3- o[ 1. i oxol = 5 pr.opi oni.c
SoPd a0 o PR RRb i bR rfae 2N AL it Xt Puh B0 Rl gRC
20 m of di phaseeisaveadhad withl KHSO)E, $0, biffé sulutivi a’FEAirﬁdnldoﬂEeInQﬂ‘a,SD 4ng thé
(Boc) 20 are . ' i i er nj The r.eaction
ixt Ure 1o dpupadeayeoriiEd St Sadef vadhull 745H of S Beobadiodls afritubfeS o7
2 by addi ti oaftesftrikis@ing iKiepane he dryingsunder mapupimg mup.e= 126 €¥k2%°6ct ed wit h

Et OAc and t hen pﬁgﬂe .10 t S DECh ly el kQya. Of>¢f he
expeci@d conpoun |'s§_8mn?f %? ‘uzz?‘{’ng :’+g2'sf()cliﬁb§55—;9'&/%§i%r&i'glz y wor ki ng
accordi ng to thBrepatatiend.2descri bed above, the conpounds of formula (H)

d i bed in TaRl 0. ine P i 30 35 X- N-
oo {3 SHABRN bt 20 35

_ 50,-
. Im:X = ; R,=Me;R,=
15

A) 3-(terr-Butoxycarbonylamino)-3-phenylpropionic acid.

83 ml of triethylamine are added to a mixture of 8.3 g of 3-amino-3-
phenylpropionic acid in 35 ml of water and 5 ml of dioxane, followed by addition,
over 30 minutes, of a solution of 12.8 g of di-ferr-butyl dicarbonate in 25 ml of

20 dioxane, and the mixture is stirred overnight at RT. The reaction mixture is diluted
- with water, the aqueous phase is washed with ether and acidified to pH 2.5 by adding
2N HCI, and extracted with EtOAc, the organic phase is washed with water, with
saturated NaCl solution and dried over Na,SO,, and the solvent is evaporated off under
vacuum. 12.4 g of the expected product are obtained.
25 B) 3-(N-tert-Butoxycarbonylmethylamino)-3-phenylpropionic acid.
0.27 g of 80% sodium hydride in oil is added portionwise to a mixture of 0.795 g
of the compound obtained in the preceding step and 0.62 ml of methyl iodide in 10 ml
of THF, and the mixture is stirred overnight at RT. The reaction mixture is diluted
with EtOAc, water is added and the mixture is acidified to pH 2 by adding 1N HCI.
30 After separation of the phases by settling, the organic phase is washed with water,
with saturated NaCl solution and dried over Na,SO,, and the solvent is evaporated off
under vacuum. 0.82 g of the expected product is obtained.
C) 3-(Methylamino)-3-phenylpropiony! trifluoroacetate.
A mixture of 0.81 g of the compound obtained in the preceding step and 12 mi of
35 TFA in 10 ml of DCM is stirred for 55 minutes at RT. The reaction mixture is
concentrated under vacuum, the residue is taken up in DCM and the solvent is
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evaporated off under vacuum. The residue is dissolved in ether, heptane is added to
the point of precipitation, the solvent is decanted off and the gum obtained is dried.
0.86 g of the expected product is obtained in the form of a foam.

D) 3-[Methyl(naphthalene-2-sulphonyl)amino]-3-phenylpropionic acid

5 ml of IN NaOH are added to a mixture of 0.85 g of the compound obtained in
the preceding step in 5 ml of dioxane, followed by portionwise addition of 0.698 g of
2-naphthalenesulphonyl chloride, while keeping the pH at 10-11 by adding 1N NaOH,
and the mixture is stirred for 2 hours at RT. The reaction mixture is diluted with water,
the aqueous phase is washed with ether and acidified to pH 2 by adding IN HCl, and
extracted with EtOAc, the organic phase is washed with water, with saturated NaCl
solution and dried over Na,SO,, and the solvent is evaporated off under vacuum.
0.65 g of the expected product is obtained in the form of a wax. '

Preparation 1.3
3-(3-Methylphenyl)-3-(naphthalene-2-sulphonylamino)propionic acid

' SO,-
(II):X= ; RFH;R;=
Me

A) 3-Amino-3-(3-methylphenyl)propionic acid

11.8 ml of 3-methylbenzaldehyde are added to a mixture of 10.4 g of malonic acid
and 15.4 g of ammonium acetate in 150 ml of 2-methoxyethanol, and the mixture is
heated overnight at 80°C. After cooling to RT, the precipitate formed is filteréd off
under suction, washed with ether and dried. 6.8 g of the expected product are obtained.

NMR: & (ppm): 2.25: s: 3H; 2.80 to 3.05: mt: 2H; 4,55 t 1H;
7.10 to 7.30: unres.: 4H.

B) 3-(3-Methylphenyl)-3-(naphthalene-2-sulphonylamino)propionic acid

10 ml of IN NaOH are added to a suspension of 1.79 g of the compound obtained
in the preceding step in 25 ml of dioxane, followed by portionwise addition of 2.26 g
of 2-naphthalenesulphonyl chloride, while keeping the pH at 10.5-12 by adding IN
NaOH, and the mixture is stirred for 2 hours at RT. The reaction mixture is diluted
with water, the aqueous phase is washed with EtOAc and acidified to pH ! by adding
6N HCI, and extracted with EtOAc, the organic phase is washed with saturated NaCl
solution and dried over NapSOy4, and the solvent is evaporated off under vacuum.
3.37 g of the expected product are obtained after crystallization from heptane.

Preparation 1.4
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3-(3,4-Dimethylphenyl)-3-(naphthalene-2-sulphonylamino)propionic acid.

SO,-
‘(H)=X= ; R=H;R,=
3 Me

€

A) 3-Amino-3-(3,4-dimethylphenyl)propionic acid hydrochloride.

A mixture of 5 g of 3,4-dimethylbenzaldehyde, 3.88 g of malonic acid and 5.74 g
of ammonium acetate in 50 ml of EtOH is refluxed for 5 hours. After cooling to RT,
the precipitate formed is filtered off by suction and washed with EtOH. The precipitate
is taken up in a DCM/IN HCI mixture, the insoluble material is filtered off, the filtrate
is decanted and the acidic aqueous phase is concentrated under vacuum up to the start
of precipitation and cooled to 0°C, and the precipitate formed is filtered off by suction.
The precipitate is taken up in a DCM/MeOH mixture (6/4; v/v) and dried over Na,SO,,
and the solvents are evaporated off under vacuum. The residue is taken up in ether and
the precipitate formed is filtered off by suction after trituration. 3.01 g of the expected
product are obtained; m.p. = 192° C (dec.).

B) 3-(3,4-Dimethylphenyl)-3-(naphthalene-2-sulphonylamino)propionic acid.

A solution of 1.98 g of 2-naphthalenesulphonyl chloride in 15 m! of dioxane is
added dropwise to a mixture of 2 g of the compound obtained in the preceding step
and 17.4 ml of 1N NaOH in 20 ml of dioxane, and the mixture is stirred overnight at
RT. The reaction mixture is neutralized to pH 7 by adding 1N HC] and concentrated
under vacuum. The residue is taken up in an EtOAc/saturated NaHCO, mixture, the
precipitate formed is filtered off by suction and taken up in 2a DCM/1N HCI mixture,
the organic phase is dried over Na,SO, after separation of the phases by settling, and
the solvent is evaporated off under vacuum. 1.66 g of the expected product are
obtained; m.p. = 122°C (dec.).

Preparation 1.5

3-(3,5-Dimethoxyphenyl)-3-(naphthalene-2-sulphonylamino)propionic acid. -

10

15

25

30

35 A) 3-Amino-3-(3,5-dimethoxyphenyl)propionic acid.
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Preparation 1.15: NMR, 2.55 ppm nt: 2H, 4.65 ppm nt: 1H, 6.4-8.0 ppm nt:
15 H 81 ppm s: 1H 8.4 ppm d: 1H Preparation 1 16 NI\/R 2.5-2.7 ppm
m: 2H 4.7 ppm q: 1H, 7.0-8.1 ppm nt: |1H; H. Preparation
1.17: NVR ( DVBOA miikmjre of . 5 gpefi3, St-dxmmhoxzbmalﬁpwd% 3 1§I-E Of@éowﬁn@l@ -andpy

6. 05 ppm s: d 5
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7.30-8560 ppm nt: H Pre arat NVR (250 NMHz): 2 35-2. 4 t 2H;
2.50 ppm s: cgpq:eng'a@ “A‘d%"%ﬂ lﬁﬁl‘\@“éﬂ’ ’ﬂp‘?ﬁ‘tel)rf’?"d WCEWZ%{)&% i on
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B) 3-(3,5-Dimethoxyphenyl)-3-(naphthalene-2-sulphonylamino)propionic acid.
1.01 g of 2-naphthalenesulphonyl chloride are added portionwise to a mixture of

10 1 g of the compound obtained in the preceding step and 4.5 ml of IN NaOH in 15 ml
of dioxane, and the mixture is stirred overnight at RT. The reaction mixture is diluted
with water and washed with EtOAc, the aqueous phase is acidified to pH 1 by adding
concentrated HC], and extracted with ether, the organic phase is washed with 1N HCl]

5 and dried over Na,SO,, and the solvent is evaporated off under vacuum. 1.41 g of the

expected product are obtained; m.p. = 190°C.
Preparation 1.6 :
3-(3,4-Dimethoxyphenyl)-3- (naphthalene-2-sulphonylannno)prop10mc acid.

SO,-
2 o (11):X= ; Ry=H;R,=
- Me

OMe
A) 3-Amino-3-(3,4-dimethoxyphenyl)propionic acid, hydrochloride.
25 A mixture of 5 g of 3,4-dimethoxybenzaldehyde, 3.131 g of malonic acid and
4.64 g of ammonium acetate in 50 ml of EtOH is refluxed for 5 hours. After cooling to
RT, the precipitate formed is filtered off by suction. The precipitate is taken up in
water, acidified to pH 2 by adding 1IN HCI, and the aqueous phase is washed with
DCM and concentrated under vacuum. The residue is taken up in water and
30 concentrated again under vacuum. The residue is taken up in EtOH and evaporated
under vacuum. 2.99 g of the expected product are obtained.
B) 3-(3,4-Dimethoxyphenyl)-3-(naphthaiene-2-sulphonylamino)propionic acid.
This compound is prepared according to the procedure described in step B) of
preparation 1.5, starting with 1 g of the compound obtained in the preceding step and
35 7.65 ml of 1N NaOH in 15 ml of dioxane. 1.33 g of the expected product are obtained.
Preparation 1.7
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2.5 ppm nt: 5H 4.0 ppm t: 2H 7 25 ppm dd: 1H, 7.7 ppm nt: 4H
Preparation 1.30: NVR 2.4 ppm t: g S ppm nt: SH, 449 98@&?&
2H, 7.3- 7.6 ppm nt: 6H. Preparatlon 1. %1 NVR (DVSO + TFA) 8 ppm
quint: 2H, 2.25 ppm t: 2H 24ppm n: 4H, 2.85 ppm t: 4H, 3.85 ppm t:
2H, 6.8: dd: 1H 7 0 ppm unres.: 2H 7.5 ppm q: 2H 35 57 23 Sept enber
2005 Preparation 32 [): X=5 MeO 10 15 20 25 30 35 A)
S- (4- Met hoxy) phe’»ngﬂené@ aﬂéltoﬁob%ﬁ@-?’ -(rephthalener2rauiphonylsmincpropionis acid.e
di ssolved in 20 m of watgr captai pBOg-4.3 g of NaOH andjthe mixture is

F. P nil of 1-chloroacetone are added

i F IStII’ ed for .1ghour ThERgaction m xture
is extracted with ethe - &y, dried’ aﬁa e\g rlg;red : ve 20 g of the
expect &d conpound. B) 5- Met hoxy- 3- et hyl benzoth| ophenet g. of the

conmpound fromthe preceding step and 20 m of pol yphospho ﬁi d are
m xed together in 400 m of chlorobenzene, and the m xturg-is/stirred for 1

hour at RT and then heat ed at 120C for 18 hours. The reaction mxture is
al l owed to cool AdddAmine3(hensebl %]d@mhéﬁl)@eqmme geidby settling. The

residual of | S Tha@upindis MulclicbitingXBné Brocoliis Shsched i BorsoRat od
are

again by set bgl ng. 'ﬂl' gp&r nat ant phase onbi ned and t hen apor at ed

The rH¥i due ‘Pal@g -211@ IpcM and then washed with wat er, followed by
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m nutges, fol é W ng PR = y i regetion
hoygeat B whidek therpEbat hl.3byaadding 1N N4OH. Ehe

saturate thmméwmmé&hﬁﬂu gl um muﬁlebf%gtgﬁgwgﬁ@etah‘gﬂfgg% ng&]r%%ﬁkf eis

?lsl £ \rqgﬁ 1E 1 categs Esg%wgﬁe‘i %PHal bY aﬁsfheﬂ%ﬁial gl wad extgaciedovith FEOAG épw)r(ﬁcur °
conpound. D)pHasdvid hxamedawimtmswmzmﬂarpwmrﬁt&a@aImrm!utﬁhl @fdl&ﬂed 2.4
g of the COMRRY Wa,éé‘?rgmti Qﬁe Biént q'sré apsotraGtgd St under Qrgcnuu?n 38 g o(% tRe expected
20 product are obtained after crystallization from heptane; m.p. = 173 — 175°C.
NMR: & (ppm): 245-2.60: mt: 2H; 4.65: q 1H; 5.40-570: mt: 2H;
6.45-6.65: mt: 3H; 7.55-7.75: mt: 3H; 7.90-8.10: mt: 4H; 8.35: bd: 1H.
Prepa_ration 1.8
3-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-3-(naphthalene-2-sulphonylamino)
25 propionic acid.,

Y

SO

(H):X= 2-; R, =H; R;=
. i

A) 3-Amino-3-(2,3-dihydrobenzo[1,4]dioxin-6-yl)propionic acid.
A mixture of 5g of 2,3-dihydrobenzo[1,4)dioxine-6-carbaldehyde, 3.17 g of
malonic acid and 4.69 g of ammonium acetate in 50 m! of EtOH is refluxed for 5

35 . hours. The reaction mixture is allowed to cool to RT and the precipitate formed is



CH2C12. The m xture is cooled to 5C, followed by portionw se addition of
1.26 g of N-chlorosuccinimde, and the resulting mxture is stirred for

one hour at 5C. The reaction mxture igswashed W th watehsapgihider ¥@ier 1s
re-extracted with CH2Cl 2. The 58 23 Sepfigerrber 2005 organic phgtees are

conbi ned, washed with NaCl solution, dried and evaporated to give 1.8 g of
t he expected conmpound. NVR 2.50 ppm s: 3H, 3.85 ppm s: 3H, 7.0-7.80 ppm

Obtain the JiikseoReRy RSB VRHNGEr M ReARandaen cyith wgter: 5965 € of e °
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0.876 g of the enaected product is obtained after crystallization from hexane.
Preparation 1.9
10 P

3-(2,3-Dihydrobenzo[ 1 ,4]dioxin-6-y1)-3-(5,6,7,8-tetrahydronaphthalene-2-

sulphonylamino)propionic acid.
SOz-

(H):X:CQ/ ; Ry=H; R;=

A solution of 0.570 g of 5,6,78-tetrahydronaphthalene-2-sulphonyl chloride in
15 ml of dioxane is added dropwise to a mixture of 0.5 g of the compound obtained in
20 step A of preparation 1.8 and 4.5 ml of IN NaOH in 20 ml of dioxane, and the mixture .
is stirred for 4 hours at RT. The reaction mixture is concentrated under vacuum, the
residue is taken up in IN NaOH and washed with DCM, the aqueous phase is acidified
to pH 1 by adding concentrated HC], and extracted with DCM, the organic phase is
washed with saturated NaCl solution and dried over NapS8O4, and the solvent is
25 evaporated off under vacuum. 0.5 g of the expected product is obtained.

15

Preparation 1.10
3-[(2,4-Dichloro-3-methylbenzenesuiphonyl)phenylamino]propionic acid.

35 A) 2,4-Dichlor0-3-methylbenzenesulphonyl chloride.
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This compound is prepared according to the procedure described in J. Am. Chem.

Soc., 1940, 62, 511-512.

B) Methyl 3-(phenylamino)propionate.

A mixture of 20 m! of aniline, 22 ml of methyl acrylate and 2 ml of acetic acid is
refluxed for 8 hours. After concentrating the reaction mixture under vacuum, the
resulting oil is distilled off under reduced pressure (b.p. = 132°C at 333.3 Pa and then
b.p. = 110°C at 6.66 Pa). The product obtained is taken up in hexane and the
precipitate formed is filtered off by suction. 25 g of the expected product are obtained.

C) Methy) 3-[(2,4-dichloro-3-methylbenzenesulphonyl)phenylamino]propionate.

A mixture of 1.5 g of the compound obtained in step A, 1.03 g of the compound
obtained in step B and 0.08 g of DMAP in 20 m! of pyridine is stirred for 1 hour at
RT. The reaction mixture is concentrated under vacuum, the residue is extracted with
EtOAc, the organic phase is washed with a buffer solution pH = 2, with saturated
NaCl solution and dried over Na.JS(')‘, and the solvent is evaporated off under vacuum.
2.32 g of the expected product are obtained.

D) 3-[(2 4-D1ch10ro-3-methylbenzenesulphonyl)pheny]armno]proplomo acid.

8.7 ml of IN KOH are added to a solution of 2.32 g of the compound obtained in
the preceding step in 10 m! of EtOH and 10 m! of dioxane, and the mixture is stirred
overnight at RT. The reaction mixture is concentrated under vacuum, the residue is
taken up in saturated NaHCO, solution, the aqueous phase is washed with ether,
acidified to pH 1 by adding 1N HCI and extracted with DCM, the organic phase is
washed with water and dried over Na,SO,, and the solvent is evaporated off under
vacuum. 0.912 g of the expected product is obtained.

NMR: § (ppm): 2.35: t: 2H; 2.5: s: ‘3H; 4.0: t: 2H; 7.15 to 7.4; unres.: SH; 7.45 to
7.65:q: 2H; 12.2to 12.5: bs: 1H.

Preparation 1.11

2,5-Dioxopyrrolidin-1-yl 3-(naphthalene-2-sulphonylamino)-3-phenylpropionate.

1.13 g of 1,3-dicyclohexylcarbodiimide are added to a mixture of 1.78 g of the
compound obtained in Preparation 1.1 and 0.578 g of N-hydroxysuccinimide in 15 ml
of DMF, and the mixture is stirred overnight at RT. After filtering off by suction the
1,3-dicyclohexylurea formed, the filtrate is diluted with water and extracted with
EtOAc, the organic phase is washed with saturated NaHCO3 solution, with saturated
NaCl solution and dried over NapSOy4, and the solvent is evaporated off under
vacuum. 1.81 g of the expected product are obtained.
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prepared from 1-benzofurancarbonitrile described in Eur opé%gg&%gp?wss
application 540 041. Preparation 2.1

2- Am no- 3- (4- cyanophenyl ) -1-(pyrrolidin-1-yl)prroppaan-|-one
trifluoroacetatg,n_[ AI )1, JFA . Y = R4 = CONRSBR =-COC ; Z=-CN 7.5¢g
of BOP are adde a m'x ure of 4.06 of 2-(tert-butoxycarbonyl am no) - 3-
(4- cyanophenyl) 3;Rlvpyb3n(®4mdmed2-amighqn32 Bninp)poopipyicacidi di ne in 20 nl of DM,
and the mxture is stirred for 2 hours at RT, while kegping the pH at 7 by

addi ng N- et hyl mor phol i ne. The\edd{i o80yi xture is con e at ed under
vacuur% and the resi dHﬂ A
0 % 55ls

toq aphed Rn=¢iJ i el uting with a
chl or of or m MeOH ni xt ur'e v)d The pr%duct bt d is taken up in

20 M of TFA in 20 m of DCM and The reaction mxture 1s stirred for 30
mnutes at RT aTHisconpeohd 4 prepardedccydingum thé lpeocedarei dbseribedl inaRrepardgion N

et her and thg,preci.pi fornmed s f|I fe by suction. 3.95 g of the
expect od pr ondaet HiE b R el WELS RS

Preparation 1.13

(R) 3-(N-Boc)Amino-3-(benzo[1.3]dioxol-5-yl)propionic acid.

10

M®R):X=H; R,=H;R,=
' ' O
o—/

A) (R) 3-(Phenylacetyl)amino-3-(benzo[1,3]dioxol-5-yl)propionic acid.

20g of 3-amino-3-(benzo[1,3)dioxol-5-yl) propionic acid hydrochloride are
placed in 10 ml of acetone, 30 ml of water and 38 mi of TEA at -5°C and 14 ml of
phenylacetyl chloride in 20 ml of acetone are added dropwise, followed by stirring for
2 hours at -5°C. The acetone is concentrated. The aqueous phase is washed with EtoO
and the insoluble material is removed by filtration. The phases are separated again by
settling and the aqueous phase is washed with EtyO and then acidified with IN HCl to
pH 2. The resulting phase is poured into DCM and a precipitate forms. The precipitate
is filtered off by suction and rinsed with DCM. 24 g of the expected compound are
obtained. -

B) (R) 3-Amino-3-(benzo[1,3]dioxol-5-yl)propionic acid HCL

4 g of the compound from the preceding step are placed in 150 ml of water,
12.23 ml] of IN KOH are added and the mixture is stirred for 15 minutes at RT. The
pH of the solution is approximately 11; AcOH is added and the pH is adjusted to 7.5 .
0.1. 250 pl of penicillin amidase are added and the mixture is stirred overnight at RT,
while maintaining the pH at 7.5 + 0.1. The mixture is acidified to pH 2 by adding 1IN
HCI and then washed with EtOAc. The aqueous phase is heated to 65°C with active
vegetable charcoal for 5 minutes. The resulting mixture is filtered through Celite® and
the aqueous phase is washed with EtoO and then concentrated to dryness and
evaporated. The residue is taken up in an MeOH/DCM mixture (6/4; v/v) and the
insoluble material (mineral) is then removed and the organic phase is dried over
sodium sulphate and concentrated. 1.75 g of expected compound are obtained.
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23 Septenber 2005 Preparation 2.2

2- Am no- 3-[ 4- (ten- but yl am nonet hyl ) phenyl ] - 1- (pyrrolldln 1- yI)propan 1-one
bis(trifluoroacetate). 5 10 15 25 30 3556l 11), 2TFA : Y =23@phintbér 2065 = RS
= -CH2-NRLIR12 = -CH2-NH-tBu A)

Et hyl 2- (benzhydryl i deneam no) - 3- (4- br ononet hyl phenyl ) propi onate. This
conpound is prepared according to the procedure described in Tetrahedron:

Asymmetry, 1992, 5),,.63 B) H: 6.9: oM
Et hy 2-(benzhydr§%e§e‘£ﬂrﬁ ?5’(3)3[14 T G 44 umres.: 1H; 60: st 2 ¢

but yl am nonethyig:dbenyl ] propi onate. 0.76 g of K2CO3 is added to a sol ution
of 0.58 m of tert-butylamne in 8 mMl of DW, and the m xture is stirred
for 20 mnutes at RT. A solution of 2.15 g of the conpound obtained in the
precedgyg stepin 3 mM of DWW is then added and the mxture is stirred for
3 hours’ 30 mnutes at RT. The reaction mxture is extracted with EtCOAc,
the organic phase is washed with water and with saturated NaCl sol uti on and
dried over Na, SO' and the solvent is evaporated off under vacuum 2.67 g of
the expected product are obtained in the formof an oil. C

Et hyl 2- am no-3-[4-(tert-butyl am nonet hyl ) phenyl] propionate. A m xture of
2.66 g of the conpound obtained in the preceding step and 30 nml of aqgueous
IN HC1 solution in 30 mM of ether is stirred overnight at RT. After

separ dfi on of the phases by settling, EtOAc is added to the acidic aqueous
phase and the m xture is basified to pH 11 by adding | ON NaOH After
separation of the phases by settling, the organic phase is washed with
water and with saturated NaCl solution and dried over Na, SO4, and the
solvent is evaporated off under vacuum 0.88 g of the expected product is
obtained in the formof an oil. D)

Et hyl 2- (t en- but oxycar bonyl am no) - 3-[ 4- (t en-

but yl 4& nomet hyl ) phenyl ] propi onate. 0.7 g of di-ten-butyl dicarbonate is
added portionwi se to a solution of 0.88 g of the conmpound obtained in the
preceding step in 12 m of dioxane, and the m xture is stirred for 1 hour
30 minutes at RT. The reaction mxture is extracted with Et OAc, the

organi ¢ phase is washed with water and with saturated NaCl sol ution and
dried over Na, SO and the solvent is evaporated off under vacuum 1.34 g
of the expected product are obtained in the formof an oil. E) 2-(ten-B

ut oxyegr bonyl am no) - 3-[ 4- (t en- but yl am nonet hyl ) phenyl] propionic acid. 62
23 Septenber 2005 A m xture of 1.33 g of the conpound obtained in the
preceding step and 0.75 mM of 8.3NKOHin 8 M of MeOHis stirred for 2
hours at RT. A chl orof ornf water
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m xture is added to the reaction m xture and the resulting m xture is
acidified to pH4 by adding ION HClI. After separation of the phases by
settling, the organic phase is 5 washed wiih water and w th3 Satdpil2dosNadCl
solution and dried over Na~SO' and the solvent is evaporated off under
vacuumto give a first crop of 0.54 g of the expected product. The aqueous
phases and the washi ng | i guors are concentrated under vacuum the residue

is taken up in 23BpakdrBox)minerddbensiobl 3lgiaxol-atyYIIPsoRipnie @fidd of f and t he

I ihl trate It SdCOHCQfBWgﬂb?%dJ&Qﬂpmﬂxﬁ%Bdﬂhéd) if) I pRCERES 9ép Cer® plREd Gn T Wil of
e expecte

10 duct. F ,
2- (1 on- But oxy ERREUFIhH bt wates (8 el 9FEA a9 e T8 §1BioR)aq ap.added and
(pyrrolidin-I thel mpiterais-dtiord. overfightl atoRT DIREAedcHondnixchrt és diloted twitle vadter] . 03

of t compound .obt ai.ned I he nrecedi ep. 0. 15 . f ol owed
by addi i on oFaRredgviiR H70 nd R aeRGL P2 bF hutfioporckpSomEeqa Thé
m xture i s stresukidgf mixtdrehisuexdraated R¥ith vEtQ A aad nhen miashpd: withpsdtiatated NaCl
addi ng DI PEA. i 1 i ted.wiih Et OAc, the organic
phase is washet mod%%té&mw%#&%dfﬁp%%ﬁ% 1)ﬂé\/c\l/élt er and with saturated
NaCl  sol utiomghd disgdcaves; MeoP' and the solvent is evaporated of f
under vacuum 1DP3 g of the expected product are obtained in the formof an

oil. (©) : : .
> ari -3 [ 4;)&#%2’ S PE AL RoB 0 fe Apethody deporibed abgye: dhe omRds SHIT2 one
bi s(tri fl uor o&belesarided imTable Al beloyf are ppepagedst t he conpound obtai ned in the
preceding step and 17 ml of TFAin 15 mM of DCMis stirred for 50 m nutes
at RT. After concentrating the reaction igt e under vacyum the residue
is taken up in DCM and the solvent is evlé‘gh .25 of f under vacuum The
residue is taken up in ether and the solvent is then decanted off. 1.5 g
of the expected product are obtaiged in the formof a foamafter drying,
and tlAis product is used wit houtlﬁf urther purification in Exanple 2.
Preparation 2.3 X-N-CH-CH,-CO,H (Il _
~2- Am no- 3-[ 4- (N-propyl - N-net hyl am r|orret.l‘?.yl )f)hengfl)] -1-(pyrrolidin-1--30
g%pmpanbl- _(IJ_Rga di hydrocgl oride. (%é), 2 H(Cj:l X Z/ :S-EONG% 3?\)/!\/&9 ; Z=-
n- Pr i s compound is prepar according to Schene 9.
2- (t en- But oxycar bonyl am no) - 3- (4- cyanophenyl ) -1 -(pyrrolidin-1-yl)propan-|
§)

one. 63 23 2005 /xb g of | Al addeq of
2- (teB0but amno)£3- (4-gdvanoph . M of
pyrrolidin of DIVF, @ tHe mxture iq stirred for| 2 hours a} RT,

whil e mainfaining th¢ pH_z addi ng et hyllnor phql i ne. [The reacti pn

m xture isjconcentrafed cuym and the 5 nesidud_is chfromat ograpped

on silica pel,1¢4utihg aw£H| orlof or i MeOH mijxt ur 95/5; v/iv). 3.B g

of the exppcted prodjyict are obtaingd. B) 2-(tenqB

ut oxycar bonyl am no) - 3-(4-}1& nyl phenyl ) - 1- (pyrrolli di n-T=yl ) prlopan-
25 Me Me

30

.
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1- one.

A solution of 2 g of the conpound obtained in the preceding step in

150 M of a 10 pyridine/AcOH H O m xture (2/1/1; v/ivliv) is cooled to 0OC,
10.57 g of sodium hypophosphite hydrate sgre added under t&ﬁﬂa-OOS

at nosphere, followed by addition of 1.8 g of Raney(r) niC e N wa and
the m xture is stirred for 10 mnutes at RT. The reaction m xture |s

heat ed at 50C for 2 haurs Af Ler canl i nn i il a) DT t h%% ed

t hrough Cej i onRshed vg(th Et OH and Rben wi {h DCW3 and { hemfp.I°Cr at]e is
15 concent fated—unde[ vac The fesiaue s extjracted w th]{Et OAc, the
organi ¢ phpse is wapghed fhonatef, with 8% KHBO4 sol ution| with satdrated
NaCl solutjon, with |sat ed NaHEO8 sa on and wiHh sat yir atigd°®NaC
solution apd dr-12d oper WNa, angl t veny is evaporafed off undger
vacuum The residue s chrona?%gra)heo on/ siliga gel, eluting with EfCAc.
1.7 g f the expectel prodhct are bbtained; mop 20.134C] Q) 2-(ten-B

ut oxycar bopyl am no) - B- &RLAHA 1 N- et hyl amin 139-142°C

met hyl ) phepyl ] - 1- (py Dr opan- | - one. ot AcOH and |t hen
0.707 g of| sodi.18n tr iri de & e add i xture of 0.7% g of
t he conpound obtai ne i ng step and 25

N-r’rethylpr } Hhetr—cttr-e—
stirred er ni ght ion mExture ted {th1B€NT t Hhe
organi®@ phase is at ed NaHCO3 S, andjwi th satuaated
NaCl sol ut] on laifd dr D' and the so evapor at ed of

under vacuum 0.9 ¢ ] product is 3D D)

2- Ami no- 3-|[4-(N-propvl - N-net hyl am honethyl)phenl ] -1-foyrrolidin.]

yl ) propan-{ - one di hydr ochl ION HJ are added {o a mixtufe of
0.88 g of [the conpo ecedi hg st in 1p §~ M and
5 m of dloxane and o foy 4 houars at nhzéébH i|s
added1ﬁnd t he r@actl gt ed pnder 35 vacpum The r ¢si due
is taken yp in ether ormedl is filtered|by 64 23
Sept.enber |2005 sucti ration. 0.83 bct ed proddict is
“obt ai ned; |mp. bparation 2.4

2- Ami no- 3-|[ 4-[ N, N- bi -‘hyl ) am nonet hy pyrrolidim-1- 5
yl ) propandl - one bi s( fe). (HI1), 2 D I85°G =

- CH2- N\( hydryl i denea N-bis(2- 310
'hydrqﬁy ppi onate. Thi 5 prepar ed

accor ed in step B preparatfjon 2.2,
starting T e T* of DNF, L. gL g o1 K} CO
and 3.6 gjof t he conpouno preparatioph 2.2 in 20 m

of DMF. 4.23 g of tlhe g ai ned gn the| forpowf ap oil.
15 B) Et h)l '

2- ani no- 3[ 4- LM\ bifs( QUiF | ] phenyl ] propi onate. This
conpoynd ifs prepar ed t he procedure described ip step C ¢f
prepdatati gn 2. 2, Stcrtan:Mﬁth 4.22 g of th canpound obt ai ped in the

pr ecedi ng jst+-ep—ard++0—+ HNHG—-A—O-—ef—ether—t—87g—of—ttre

expect ed mroduct IS obtalned in

SO
i
30 1.23

35



t he form of

a Wax.

loL

20 C) Et hyl
25 30 35 hydroxyet hyl)am nonet hyl ] phenyl ] pr opi onat e.
prepared according to the procedure descrisfed in step D of
starting with 1.87g of the conmpound obtained in the prece
m of di oxane and

2- (ten-but oxycar bonyl am no)-3-[4-[ N, N-bi s(2
Thi's compound is
HRAIRL hOds
Ing step I'n

1.4 g of di-ten-butyl dicarbonate. 2.15 g of the expected

2.2,
20

product arE—ebtearred—b)
2- (t en- But dxFepatatioy | fam no) -X-[4-[ N N—bié@Z-hydroxyetﬁ@l)ani1ommt -
phenyl ] progi oni c acid. 2.13 g of the conpound optained inlthe
preceding gtep and 1.[3 15 mM Jof MOH is stirred for |3
hours at RY. Next, alfurt 3N KOH are ddlded apd tdl mi xtlure
is stirred{for one hqur RO mxture is addef to the
reactian ni|xtudédand [t he re¥l ting s adidified to pH 3.7 by
adding I N HCl . After |separatdon of byl settling, the organic
phase is Washed with water and wt NaCl solutionj and dri e
over Na, SO] and the {solvent is eva Uynder vacuumtpto give a ffirst
crop of thgexpectediproduct—Tgg —s—concentrated—unctet
vacuum the residue iisgtakenyp, opanoH ni xt ufe 137°C v{v),
the insoluple materi al > he g5 23 Sept enbler 2005
fiItriée i $ r 4t et untrér vacuyum t second crop.{ 1.66 g of |the
expected product ars white solid.] E)
2- (t en- But pxycarbenylta b droxyet-hylanHrerethyl ]
phenyl ]-1-{pyrrolidif-1-yRH: . i s|{conmpound is |prepared
according jo the progedure i f preparatifon ﬁﬁg
starting wyth 0.95 g]of faingd ing the Sfeceding eg in] 12
m of DWVF, | 01@6FFAof | DI ifl oN olidine and 1.44 g of BOP.| The
expect ed pfoduct is pbtai : form™f a wax, which is Jused w thopt
furthB phrificatioh in e followng step. 10{F)
2- Ami no- 3- f4=[ N_N- hj k(2 bydroxyet hyl ) ani nonet hyll] phenyl 1= 1= (nyrral i di ntl-
yl-) propan-| -one bis(frifl gghboacetaje). This compound i s predared accorfdi ng
to the procedure desgrib in€tep|G o repafjation_2. 2, star#’g&w’th
t he conpound obt ai nefd il precedi ng(istep] and|18 mt ** of THA i 37 | of
DCM The exp&QUEBAprpdug sl_obt ai med, land_i s uged without {15 further
purificatifjon i n Exanpl e 2 arafion .
1, 2- B0s[ 4-}( di et hyl anf nonetlhyl ) phenyl ] et hyl am neftris(triflugqroacetate)|.
(111), 3THA : Y = R4 = 20Cb5 30 35 o
Soz' H 180°C
\ .
1.28 | .
=
25 $0,-
Cl H 154°C
1.29TFA
Me Ci
Cl
30 C(l)
- 0
2 cl al H 160°C
1.30
Me




CH2N(Et)2 ; Z = -CH2N(Et)2 A) Methyl 4-(azi donet hyI)benzoate 8.13 g of
sodi um azi de are added over 5 mnutes to a solution of 5.73 of met hyl

4- (brononet hyl ) benzoate in 30 m of DVSO5gnd the mixture ﬁ?séﬂt%ﬁB&dZ(fO@r 3
hours 30 mnutes at RT. The reaction mxture is extracted et her, the
or gani ¢ phase |s washed with water and with saturated NaCl sol ution and

dried over -i-s—e*a-per—a-(—erl—e#—f—undeﬁ—]‘-mn-r—ﬁf-iz g
of the exp G‘t@rdrambﬁd ct areXobtainéd in Rehe fofm of B8 col olir | mgs °6i | | B)

Met hyl 4- (i nonet hy[) bengoat e hydfochl oride. sol ut4,on of |4. of {t he
conpound tained in|the réce@l ng step L3 of HE i s|cooled to|4C,
6.57 g of friphenyl hos >~ are a@ded bnw se over 30 {m nutes afd the
m xture i s stlr:;h%edfor q rs whi le al np the tenperatufe to retufn to
RT. Next, of| wat P & m xgfure is stirgfed for 16]hours
at RT. T reacti on m xt w th Et OAc, the ofganic pha<eis
washed wi tlhh wat er nd V\A'Ch satura ed d solution and driéd over NaJsO'
and the sotvemts are acuam resl aken up
'n other, t hETEPHaton b 1d: NVR? 22 poiemf ﬁ%fe?réam §: GH . SRETg: ta B B b
concent r at edmtindegH;vacua mnd &he 1Esi dueppm: 66t:23 1Hept @86epr00%:  1H;

chr onmat ograpﬂﬁd ondsil_iF¥ g uting with a chl orof ornf MeOH NH, OH m xture
(90/ 10/ 0. 2; {7 PPy e '3 Hh(!t btained is taken up in MeOH, ION HO is
added® o pHPrépaniiont hd SnNMRiy 255 ppmomt:c2H;r46Eppmnober | H;£c418/8 ppm:2Bt: ¢ S3H; t he

expected pr r C) Met hyl
4- (benzhydr%ygéneg‘mﬁ%g?n%?hﬂlgbenzoate A m xture of g of the corrpound
obtained in Rmparpmmédﬁn 3-221 ppmmt:FH; 4.7 ppmh gl hli’h?re hapm: g KiHof

-benzophenoneg, gﬁ B0 M of DCMis stirred overnight at RT. The reaction

mxture is extfacied with DCM the orga cpasels th water and
wi th sat ur atirepagian sl Tit NYIRaRMRAQ of Ehay: é\,@ﬁ]hg gcﬂ%n *10

evapdbat ed of § ppmdet: vmuuaos?p&s §: OfH{f he.6ppreCiddd PHOAGE ppne mbt eﬁerd in

the form of 0i |
- 4-[ 1- am no- ffyﬂmt@oﬁiﬁ% i $#&hy1 ) et hyl ] benzoate. A sol ution of 5.32 g

of the conp@eshrativnai rieb:i nNMR p(BMS0 ng+st FFAIN AR 66fppnil HEnits @bl ed

aden over  Aeoh.78bofh b (6 20 il heEl7 B SRl I, Texae BB 12

-50C and - 30mpat#tivnr eadt2Bn nNMRre (35 coolhéﬂzhgalﬁ'ﬁﬁ@ 45ppm: a dol utdtbn of
3.7820 of %ﬁgoépﬁpgq@rmg@gld)gﬁﬂ?%t ¢1gn 25 m of THE i s added over 30

m nut es and t ure 1s stirr or 4 ours afié e tenperatur, has

returned toPreparagon: | 4626 50ar e MBB:d PRIBct i dn midkbur e
is stirred hogo mgmaaﬂsﬂsﬁmet rzbas& 250 bﬁ & 61¢act i on mxture are

al lowed to earaIe icp
The ol di o PoRGEROTphEZe NNR 133 AvEd: a?é«imosb?ﬁa&éﬁ%%ﬁ AL
extracted wdtds ﬁn@‘tCZchGScﬁ@wm mha&dk i s washed with water and with
sat upat ed . sol ut I t S 1S, .
evapgflat ed %%‘ amix& 32§UUM gs?!%pﬁﬁé expziﬁedhgr%gh% ar e§bbt2£1|’ned
in the form7c55-&17$)ppm1ym111é solid. 25 E) Methyl
4-[1-(tert r ylmgm rrq&ﬂggxy yt.PBARY t: SH;
et hyl ] benzogk%g%%g 128 I - @n@sgﬁt yl di ca%géﬁgitqe{ arbgnaddggmovglr
m nutes to &Oqpmtt %H» 825 ppm: dd: 1H; 7.7 ppm: mt: 4

Preparation 1.30: NMR: 2.4 ppm: t: 2H; 2.5 ppm: mt: SH; 4.0 ppm: unres.: 2H; 7.3-

30 7.6 ppm: mt: 6H.
Preparation 1.31: NMR (DMSO + TFA): 1.9 ppm: quint: 2H; 2.25 ppm: t: 2H;
24ppm: mt: 4H; 285ppm: t: 4H; 3.85ppm: t: 2H; 6.8: dd IH;
7.0 ppm: unres.: 2H; 7.5 ppm: q: 2H.
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3.88 g of the conpound obtained in the preceding step in 30 m of dioxane,
and the mxture is stirred for 3 hours at _RT. The reaction m xture is
extracted with Et OAc, the 30 organic phasé7i s washed vvithzgkstﬁg{ F
KHSO, / K2SO4 buffer solution, with water and with saturate (%fn ution
and dried over Na=SO' and the solvent is evaporated off under vacuum 2.3
g of the expect?grgﬁ%gﬁ ci are obt ai ned after crystallization from ether.
F) N-tert - Butox é}j’l % 2- bi s[ 4- (hydr oxynet hyl ) phenyl ] et hyl ami ne. 35 A

solution of 1.24 g of the corrpoung obtgén_ed in the preceding ptep in 15 ni

of TICis added over 40 S 2 spensi on of 0.456 ¢ Ithium
al um ni um 67 23 (fgpKesber ydrde in 25 Rf=# ;THR,=ang m xture is
stirred for 2 hours at RT A ce nixture is then addedzand the

reactign mxture is emMeacted with Et e, the organic p ase fi s washed with
water and with saturated NaCl sol ution and dried over Na ~Q and the
sol vent is evaporated off under vacuum 0.95 g of the expected product is

5 obtai ned in tHY $--Mashoxy)phenykethanethioats) 4-[ 2- (ten-B
ut oxycar bonyl anijsg) of24 fretHBR gﬂa&eﬁahlrah%%mmwm HH%T'Waler csmmhdgws?gy&f

met hanesul phonate A sol uti on of, the conmpound oht al ned recedi ng

step in 20 mNaSHH podthemixtyrenis siired for 20 minygesedt RE &éﬂﬂoofslzcl?w etone ard

t ][i et{j | am nladdai afbpske Mdih@\/rﬁiinbh! ifgehréd o7 1 Ml 5 mrsmwwambmmﬁu&asm
(0] nme anesu lde, I n over m nu

mxture is stegﬁcg%‘l fvﬁp‘ 5 '"r?&ﬁ‘glcgi) ‘iﬁ%f’%‘gg\ﬂ EXfP Wethﬁeglrvga%(fg o‘?faﬁﬁex?’fﬂﬁgwdi S

extracted w tbmpohdd.t he organi c phase is washed with water and with

_saturated Nad l}}aglﬂghgg %ngxeﬂl%ib%z&“ﬁ h S, and the solvent is

Jevaporat ed of f e Vet e expected product are -obtained.
15 H) 10 g of the compound from e preceding step and 20 ml of polyphosphonc acid

N(tep%But oxmmp%@fxﬂer%n hﬁo@@hﬁ:}éﬁéhféﬂﬁt B%&g@@méuh%a'mﬁ lﬂ‘eat

m xtu of 1.2 e conpou bt al ne precedi ng _step an

of diethyl aRl nféldu therpheated 11207 COfpr 1B hasus. é&leﬁaceemmlaqulswéw@ I%F?férand

.cooling ‘to Rehe Hi@esdi‘@ﬁfeh'dé ardtedtby Rutlifig CRie rR&iteal oil fshalldnWirin DORIT ahaa)i C
phase is washe h wat e&sisvmtr?yraturs&ed NaHCO3 sol ution, with water and

with saturat®® B elali agpin BYSetiBg. Na=SO" and the sol vent is
evapor ated of f m'hdeupemuurphaiésearee:smmaad thiéxi engpgorgedpTtedresidusiis taken gel |

2 30 f SR G s G G 508 1 oo Whon e
[ ? ( Di5et hy:c aenaporating \dff teesolvenst thy Iresidureist chrerpatogfapbed onsdicat gl)lﬁr;ng\ V;‘Itb<a2 gr e
0 ) BH%P,%E o)

TFA in %0 m ﬁg‘?"@@‘?g@%‘% g&%q”"ﬁ%%mmnﬁ? g%‘i‘i’ﬂ #ﬁ act Lon mixture

i s concent r at e€) Lithiam (Gamatherxyddmethy! i@sn:@mbwpbert&w&qul@bmm DCM and

concentrated aggbl dMnEer WA Erofh B A Ges 4RCALEsvEl ROV bl icF THE
obtained in the fo?m of goi@% P ghofididd fe v

2- Ari 2o- 3- [4aqdpth5gwwr°lwﬁ09§@ﬁ9]-¥(gﬁ§p&ﬁﬁ of qumww ip hexane) prerpdiedne
30 di hydr ochever i1 eninGieb,! followed By slowadditiéiof S in dn amouhi-iGfficient 13 3atbiate

2- (ten- But OXh& %Ee%?qxl AR s(%)rm%g E’gi' éOO I Ei‘.lrt(l,sdat %ZdeT?lgch%li)ltﬁpe%Q%hLﬁ%& {oo%&%){é di n-
RT. 50 ml of Et20 are added and the resulting mixture is then filtered by suction and
dried to give 2.4 g of the expected compound.

30
D) 5-Methoxy-3-methyl-1-benzothiophene-2-sulphonyl chloride.
24 g of the compound from the preceding step are suspended in 20 ml of
CHCly. The mixture is cooled to 5°C, followed by portionwise addition of 1.26 g of
N-chlorosuccinimide, and the resulting mixture is stirred for one hour at 5°C. The
35 reaction mixture is washed with water and the water is re-extracted with CHaCly. The



1-yl)propan-1-one 68 23 Septenber 2005 This conpound is prepared accordi ng
to the procedure described in step C of preparation 2.3, starting with
0.84 g of the conpound obtained in step Bf8of preparatio of
pi peridine, 10 m of 1,2-dichlonethane, 0.452 m of ACO—IQéQ)ﬁS ﬁbeng)_ﬁ%ﬁ”
sodi um triacet oxyborohydride. The reaction mxture is diluted 5 with DCM

the organic phase i§ washed wi.th satu ed sol ut d wth

Satur ared NaCOERE (AR AR ORI, SUAPeh b NAGIEP IR CHeg R SNEPRHEdHOat el
of f under vagxuumSgTdal‘ethaewwd@h{p@un@d is taken up in ether, the insoluble
material is filt trat entra under vacuum

0. 975 g of the expe técﬁ?ﬁ’@ éﬁqﬁ ?ﬁgrﬁgﬁoﬁoﬁ ine‘ﬂ? an oil. 10 B)
2- Ami no- 3- [ 4- ( piPeThe plocyssnistthen pptiemyed| actofding toothecusuall mgthods tpahtain thee

di hydr achl OI‘I&?E und is prepared according to the procedure
described in s QLB? 06[{?19 reparation 2.3, starting with 0.97 g of the

conmpound obtain paq'atmel eceding step, 10 m of MeOH, 5 ml of dioxane
and 5 mM of IONHC.0.91 g of the expected product 15 is obptained; mp. =
170C (dec.) NWVR 1. 2pgcf unges. .Sd)Q—I 2.4-3.4 ppm unees,: :
ppm bs: 3H 7.2 m H: 2H, 8.4 ppm _s: 11.2 ppm s:
1H. Preparati oflE2; %p =H

2-AmE - 3-[ 4- (di et hyl am norgttiyl) p I] 1-(pyrrolidin-1- pr Opgn- 1- one
20 di hydrochloride 25 30 35 (I111), 2 Y =-CONC,; Z= G

For its preparation steps D, E and F, th| s conpound i s obt apne
to Schenme 10. @\))6 Methoxy-3-methyl- I-benzothl cEhcne-}sul phonyl chloride.

2 Coene vl SRR nhia el 100 G WLl gt

0.235 m of di elptbphmmbne and 0.307 g of K2C03 in 10 mM of DWF is stirred

or gantt phase | MRL A PR K 903 M"‘ﬂ‘ EAHE T PRERRAA <ol Ut on and

with saturated BACQ solution and dr| ed over Na, SO' and the solvent is
evapor at ed of f ed
TreThe orm of gﬁ@'gﬁo&é@‘fl | twmenopa%am%dotwcbﬁﬁnﬁ&%ﬁé WRualPhBoal tb obbith 3hd
2-ani i no- 3- [Q?‘ReHYeétcﬁylPQH’l‘%onet hyl ) phenyl ] propi onate A mi xture of 0.927 g of

the conpound Obt)ﬂldil%dmpauﬂdﬁ)frfbﬁﬁﬂd:g%g @ied 0ebrdihg rfbth@fnetﬂxdb*ﬁmw fdth m
After .se arat n of. t hases

of ether |s tlrred for

cett13thg, ' ¢ ribedheraies St deonbed fhele wete aieomed g Srineh B P ase
is 69 5 10 ZiSOﬁentenber 2005 basified to pH 11 by addl ng solid NaHCO3 and
is extracted with DCM the organic

! ’

accordi ng

TABLE IV
25 X-NH-(IZH-CHZCOZH (1)
R,
Preparation ‘ X R3 m.p. °C or
(isomer) NMR
30 134 Boc 114°C

Cl




phase is washed with saturated NaCl solution and dried over

Na_SO' and the

solvent is evaporated off under vacuum 0.395 g of the expected product is
obtained. C) Ethyl 2-(tert-butoxycarbonyl58m no)-3-[4-
(di et hyl am nomet hyl ) phenyl ] pr opionate 1.72 g of di-ten-bu yFepc}FI(r:lg?rbzgrqgt e
are added to a sol ut| on of g of the corrpound obt a| ned in the pr ecedi ng
step in 20 n}—e€ ot ToWe —of—+—+-rt—of Lllctllyldlnllc and
the m xture The readtd on m xt yr emips °Cor
concentrated extracted with Et QAc, NMR or gani c
phase is wa y 3 ated—NagC—sotutT o ang__dri edjover
Na, SO" and t i (8 > under yacuum 2.6]g ofl 59%e
expect ed product are olt , = 56C. D)
2- (tenslBut oxlycar bonyl ami NSy 3« i et hyllam no | ) phenyl Jipropi onic &cid
15 10 I N KOH arje added to a sol utfion o of tRhe conmpound
obtained in the precedilng step in 60 mM gf EtOH gnd m off di oxane, gnd
the m xture{is heated |for 1 hour at 60C.| After to RT, 10 m off I N
HC1 are adddd and the reacti on m xture ils concentrgted undger vacuum The
resi due i s greott upcu Ly ackeh g—an E-Ototoemerxture—angis  them—
concentrated undbd6vacyurp~l Lad02T o taken dp 20 in a ov RBER mi Kt ure
(9/1;, v/iv), Jthe insol uljl 4 is filfterede® and the {filtrate ig
conceWtrat eq under vacyu the gxpect oduct ar ¢ obtained. [E)
2- (ten- But ojycar bonyl arpi no) - 3-[ 4- (di et hyljJam no .ghenyl 1-1-
(pyrrolidinlzyl)propag-1-one 0 61 m of triet h\/l am heon 2. 12 gof
BOP are addgd to sy m xure of 153 g 25 |of the conpound obfai ng48%M the
) precedi ng stlep and 0. 365 rri of pdine in il of DMF, and the
m xture is gtirred for |2 rea m xture ifs poured .ijnto
wat er and ejXtracted w {h i c pRg s washedjw t M3R& er,
wi t h15sat ur at ed NaHCOB{so sat ur at’ed 3 sol yition and difi ed
over Na, SO' [amd—tieSyptvent TS5 evaporatgd—of ~under _—vacuu J..50g’ of T he
expected pr¢duct!-3Fe B0 obtai Bed. F) 120°C .
2- Ami no- 3- [ 4- (dighhy! am nomet hyl ) phenyl ] - 1- ( pyg#oltydi n- 1-yl  pr opan-1 - ofe
di hydr ochl offi de m of concentrated HC |are a to a solytion of 1.9 @
of the compgpund obtai ped in the preceding step Rdem of | di oxane and 10
m of MeOH, |land-the .35 | } The—+eacti9n
m xt @@e i s ¢oncqrgor at efl under vHcuum and PN uNNm Et OH
.and concentfat ed agai n|under vacuum The D5 residue ils
taken up injether and the solvent is decanteref ituration. |1.37
g of the ekpected profuct areBobtained i m P6Isar at'ij o
2.8
2- Am no- 3-[ f- (di et hyl ajri nornret hyl ) phenyl ] { /1 pr opi onani de
5 bis(trifl poroacetatej—10—15-20
25 1.40 H NMR
R)
141 H 242°C
30
Boc 190°C

35
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D. 960

NaCl

g of
H=0

sol ution anp driles$ ove[ Na, SO" Hnd.the -s¢l vent
vacuum The} residue is]chromatographed ofn silg
hept ane/ Et GAc * mi"xture| (80/20; v/v). 0.4|g of
obtai ned; mp. = 172C.|B) Boc
2- (tert-Butpxycarbonyl pni no) - 3- (4-f or nyl Yy
di i sgeropyl propi onam de Thi s corrpound IS prepar e gccordingl to the
procedur e deses+bet—tn-step—B—of atTom 28, —starting W th 380
t he conmpound of®ailhisd compoknd e emmrﬁ@ oy 1-bepzpipranearbenipile G?Sﬁ%!%@v
m xture (2/ 4t aphliSatidnFo9adi um hypophosphite hydrate and 0.31 g
of Raney(r)t%gex'}ﬁ agfn of the expected product is obtained
Prep aratlon
2-Ammo-3-(4-cyanophenyl)—1-(pyn'olidin—1-yl)propan-l-one trifluoroacetate,
# (III), TFA : Y =R, = CONR4R, CO N/ ;Z=-CN
, Y = 4= = . - L=~ .
7.5 g of BOP are added to a mixture of 4.06 g of 2-(rert-butoxycarbonylanuno)—3—
(4-cyanophenyl) propionic. acid and 1.15 ml of pyrrolidine in 20 ml of DMF, and the
30 mixture is stirred for 2 hours at RT, while keeping the pH at 7 by adding N-
ethylmorpholine. The reaction mixture is concentrated under vacuum and the residue
is chromatdgraphed on silica gel, eluting with a chloroform/MeOH mixture (95/5,
v/v). The product obtained is taken up in 20 ml of TFA in 20 ml of DCM, and the
reaction mixture is stirred for 30 minutes at RT and concentrated under vacuum. The
35 residue is taken up in ether and the precipitate formed is filtered off by suction. 3.95 g

of the expected product are obtained after drying.



10 wit hout perforning chromatography; mp. = 152C. O

2- (ten- But oxycar bonyl am no) - 3- [ 4- (di et hyl am nonet hyl ) phenyl ) - N, N-

di i sopropyl propi onanmi de This conpound is fdrepared accordi QQSEﬁeﬁqE@rEOOS
procedure described in step C of preparation 2.3, starting wth 0.333 g of
t he conpound obtained in the preceding step, 15 0.135 m of diet hyI am ne,
10 M of 1, 2-di¢hl oroet aﬁe 0.08 M of AcOH and 0.281 g of sodium

tri acet oxybor ohbEfPAERKon g of the expected product is obtained. D)

2- Ani no- 3- [ 4- (drze&:hyioaxr[mgamﬂmyylmmwﬂﬁﬁhbhﬂ]-us(pmowhnnydmropmﬂd»ae

di hydr ochl orb éﬂﬁ of concentrated HCl are added to a m xture of 0.4 g of
t he conpound 18 ($)3 [0t A eﬁ%‘ﬁ) in the preceding step in 10 m of MOH and 5 m
of dioxane, and the mxture is/st]jrred overnight at RT. The reaction
mxture is cond8nFBied YimdeP-Naculim &R 1eCHy &R gRg + LHANENR) in Et OH
and evapor at ed under vacuum O: ‘S-?—g of the expected product is obtained.
Preparation 2. 1

2 [ (D ot hyl anfchGREE APy Tahasyifencamine) 4 bmmorpsttylhenyDpropionate.

tris(trifl uoroaChiszpeipound Bopregar¢dHpgcordiig Lo thevprocedure desciibgNinElgtrahedyon:

Benzhydryli dg %Eir? ]?gg %gr?{hgiﬁgs e. 1.7 m of 3-(am nonethyl)pyridine are

added to a so I on enzophenone| mne in 50 M of DCM and

t he ture is BIEWba (bv@hrﬂlrgh@er&m) 3pl4-@teitt her 0.28 ml of
benzophenoneiH afincméR rbiggmg&,xture is stirred for 2 hours at RT.
The reaction re | conce ted u der u e .S ,eX cted
with ether, e‘{&#gaﬂfl C,S?;agég i olyian o Qreh B} ob e RADHREE i SBhoRGC

sol ution armllvm iand mumxwmmahﬂnt:menﬁmim@m RTs Aemm:abﬁd.ldfg ofitisker

) . 56 of th bt ai .

Not hyl 4-  2- pegund (umifed ¥ §*r ReppEard i & Mool SR then, agdesgd e
sol ut | on of rﬁlxglreﬁs stireedcfon Mnmummtlﬂi‘ {The reaction diintyre isgxtiaptedvith  of
THE 155 COO' <O the cﬁ‘gamwoﬁﬂﬁ{e 1@%@5%16)&1@"@@@ Q& Fith Satfratdd ﬁécﬁs tgori\%xd

sol uti on of i'um I'n cycl ohexane are

mxture is Sh'iedr@(ﬂfl‘%s@ﬁ amd séglvenms GV%HOF%QG oéf ﬂ@ﬁ‘@ﬁ'ﬂéﬁaﬁ@?é pbthe se

to -20C. The h&f@%ﬁﬂe@.g@ﬂl@fbﬁnofﬁpoﬂS a solution of 2.82 g of
nmet hyl 4- (brom) nzo ded dropW| se and the
mxture is sti ‘T?o%‘:[‘i Rﬁmb%ﬂaﬂml@ﬂmﬁgyﬁamn?ﬂ e to rise to

]BTl | ja'a:dr gact :j gn{mmwmez 66 gQﬁf{ﬂheeéb dpmﬁﬂ obﬁfnfd mah? pfécblﬁhgarep angdtednlsdfovw Y,
(0] a 1 TI Cen solLuti,on n
e o) abisaus I RPEEL GRAGE I 56w of ey Mstiteddetnigtas KT A Sepaion | ¢

addeld to thef umqﬂtasmbmetﬂmgﬁEm@mchdded teethesefdic aqueons phase hed theamegurey

tt A ,

combi ned aqhepRAeTIR T8 3 ailivk 10NREAY, iieh sebbyaibn of et by cBftig,
and extract 8w ongahicidiese mwashegamﬂc waltersandi wnth/aemwm%{asl sglutign and diriedCl
sol ution an@lvé}rwﬁéoowd thleﬁoci%nt ﬁ??a%&@teﬁ@ff’ﬁﬁﬁe 'vacmm@g%# the Expededer

vacupsn 2 g o e éxpecte pro re obtal ne 15 O
) 4- [ 2- (t ent - Bradyss/s abisined in thetormesf @p il g- 3- y1 ) et hyl | benzoat e.

D) Ethyl 2-(tert-butoxycarbonylamino)-3-{4-(tert-
butylaminomethyl)phenyl]propionate.

0.7 g of di-terr-butyl dicarbonate is added portionwise to a solution of 0.88 g of
the compound obtained in the preceding step in 12 ml of dioxane, and the mixture is

30 stirred for 1 hour 30 minutes at RT. The reaction mixture is extracted with EtOAc, the
organic phase is washed with water and with saturated NaCl solution and dried over
NaSO,, and the solvent is evéporatcd off under vacuum. 1.34 g of the expected
product are obtained in the form of an oil.

35 E) 2-(tert-Butoxycarbonylamino)-3-[4-(tert-butylaminomethyl)phenyl] propionic

acid.



1.83 g of di-ten-butyl dicarbonate are added to a solution of 1.95 g of the
conpound obtained in the preceding step in 20 mM of DCM followed by
addition of 1.16 m of triethylamne, ang2the m xture is '

hours at RT. The reaction mxture is concentrated under \?gtcgﬁg{r% teﬁgéosz
residue is extracted wth Et OQAc, the 20 organic phase is washed with water
and with saturated NaC solution and dried over Na2SO4, and the solvent is
evapor ated of f uhdeixtweofilidd giefahe esinpound ebtaiped tnike parceping stepring (-7 Ml gel |

| uti ith t ' ¥a) % : ated/ V) .
eluting with g hen ﬁgﬁ 5{0?3% Hfaﬁéd% t;g%%érg&@% Sy at RTVIA ERlofofdndRate/ V)

1.3 g of the ‘expecte . _ , . L
N-t er t - But ox yixture nﬁyadcgd (ta theyigreioprmixkire gRd the psulting mixtyreds geidified tp pH e
B0 a2 e
sol uti en of %ﬂsh%%@’yW%hﬁﬂ%W%%%?t%gnﬁ sgﬁpﬂﬁﬁg‘?iﬁggé’aﬁre%@gpdp%%stgeand
': heofg X'El_ﬁr e isdlveht fsr@fdpctu%&ﬁ off hﬁu&&lamgin![l L3 giAfvie(c‘z;.V\ﬁﬁg ?ﬂobmft(hjm; ofither expected iVIse
o 0OC. e reaction.mxture i.S co - a_fu
sol ution of d’F"i"i‘GbBlftS?I a@l“ﬁ?ﬂsrﬁhﬁﬁﬁstwartﬁﬁgagﬂn%gq?%? ﬁléen"rec’t)]ggr{emgeéléle@k %ﬁ%u? ﬁé
mxture is stthe resithveois takdvoup $n Rrpropanal,| thei ingplutie masenpal riaifiliered off andghet o
0C. 40 m of r. ' . ' [ & ol ed
wiih B Onc, (RGNS G EHHoehlifed uife Ve 30 §ivR s fitond BioprBr o1 € of Rl ded
sol util@n angrefiuctd over Na2SO4, and the solvent is evaporated of f under

vacuum The reSipu€s, b d b hi Bl DbhengiVi-t h a
DCM Et OAc m Xtuﬂ%ﬁﬁﬁ?g@&%’/yﬁéﬁ&&géﬁgﬁgg %q(t)f %)ﬂrl]tgpaggg%%‘t:egg%rogdct S

obt ai ned af t éPyreQlidin-d+yliprop B¢-om ether; mp. = 130C. 73 23 Sept enber

2I0)05t E) I N-(ten- ?\Lﬂﬂll%fm %ié %dc%d[téa(lﬂib&fttﬁél)ﬁf liJmBngifﬁhd & ydrhpduadyoblaided imythe d- 3-
e anine. A, sol ution ‘ conmoun -

%r ecediyng st SFFcEdingFten ‘“0}50 mb@i/i)ﬂ‘@p’c@hf’gﬁgpg %@%%Q{ﬁiwgf pﬁ}?lg@ﬁg/ 3% ne

i s add®d, folll46yedf BOPadnd theanixaire istiretifont hofirsrat R vdilel maiotaining theqpH de,

and the m xt i dLT f,0r 30 mi, hut tt%l&g,- i

di et hyl am ne%{g b&ﬁa‘i‘é“ér@?’% T%%x g‘}t{e% I??’gﬁlferrggé( orESWI%o%bsH%tmE%.gan‘ll%e

reaction ni xphase is svasbed axdthi water,vwitle .20 ANaGH. with evpter and withysaurged, Na&ohi ¢

phase is was W ht isNAaporau\Wif @itep0sbudii. B pver
Na2SM4, andQ‘?ﬁtelw%o Véﬁ%&?g&;}gaé%ﬂg?g?g ofo?éeﬁlﬂldser Uacuum 0. 45 g of theg)

.

expect ed pr oefithe expectadproguctiasebtained in the form of an oil.

2-[ 4- p®) et hyl am@)QuRINd- ﬂh&f&w-ﬂm }aﬁ'ﬁ)ﬁfdrh&hﬁl-)wic}lgl]hyﬁp@ﬁbndint]r-ybﬁmpiuf-lly0r o-
acetate). A mx%igre of 0.45 of the conpound obtained in the preceding
step and 10 Ape Bis(tnilporoacetat®l i of DOMis stirred for 15 minutes at RT. The

reaction m xtur @ ingxturtSfcio2Eg of thetcethponne obained imthe precading siepandl? mkeh up
e e o TS FPEFETLBRE o  fp h RpPEbRisneradisd 1>
Et hyl 2- ani noafixtire dides vaguunh-the résidugris takier wjpyin \DEM-and) the splivertds evapogaed o
(11125 Y = offYlakr vadoum. THerelabd is?QkeP up in ether and the solvent is then decanted
' off. 1.5 g of the expected product are obtained in the form of a foam after drying, and
this product is used without further purification in Example 2.

Preparation 2.3
2-Amino-3-{4-(N-propyl-N-methylaminomethyl)phenyl]-1-(pyrrolidin-1-
30 yl)propan-1-one dihydrochloride.
: — Me
(1), 2 HC1 : Y = -CO-N Z=- CH-N
H . \—— M 2 \n'Pr

. This compound is prepared according to Scheme 9.

35 A) 2-(tert-Butoxycarbonylamino)-3-(4-cyanophenyl)-1-(pyrrolidin-1-yl)propan-1-

one.



35 A) Ethyl 2-(benzhydrylideneam no)-3-[4-(N-ethyl -

nmet hyl am nonet hyl ) phenyl ] propi onate. A m xture of 1 g of the conpound
obtained in step A of Preparation 2.2 and 63.29 nl of I\l-m%?ék) fdbel agare in
10 M of DW is cooled to OC, 0.307 g of K2COB is added an e mxture is
stirred for 4 hours at 0C. The reaction mxture is poured i nto saturated

NaCl | uti t d w,th EtQOA ' e is ed. with
Saturated NaQl - odih PhROE T Aiedso avBitie SE6Re Kk e Wivembongaminol 3-
eyaﬁor at fed 01;] 1(4-cwambphcn5a)pmpmmme1deamle1:wdﬂ Rf Qytreliding i M0ahNEHDME] and theed
w t hout rt .

Et hyl g amuno- g{‘f}llpy& 1%@{1 fﬁfmeﬁ%uyﬁa% ]?’I'Bhé‘fhlqﬁl maipAiping the B8 24 T bY s2dling i e
of the conpoufdeth blmrplmimen Theereactime aiintyre tie woacehtrafedniinder Vadubi@l and nhd 5
m of egh t

o | ik S 8 o 2 S AL
extracted wi t(’? BEWY)- §+$€8 %ﬁ@aﬁ%m?ﬁﬁ@dﬁ%mmw th saturated Nad

sol ution and driBy2ques - Bm?%bed orfyMninbj18- (@-%fﬁ?ﬁ?l%ée l)?ﬂgﬁf?fdi‘itdﬁfjl gf &{d?ﬁg

vacuum 0. 43 ? of the expec product” 1s obt IS use
further purift@lfion in EXAMPLE 13. 74 23 Septenmber 2005 Preparation 2.12

Et hyl 2- ani no- 3- [ A-sollitishaifyd g ﬂifﬂlé h@'&B&YdehHﬁQHé i%%&ﬁn sfeg ih 150 ¥nlof 2

(i pr oSy an OHEE F%ﬁ%ﬁ,ﬁ 2(3&?@“2%2 'sﬁ%s& 3 L1050 zeH sedmi ng

to ]E hehpr ocedhypephiespbite hyd‘atemre taemadmm?r a:Pa@ara&hDSphe&, ;dllog@agaxyt adamum oth 1
t

i pr opy! am neC SR BB ERckel i bafhe bt b IRy B for 10, Bl A B e

‘i s obtai ned, T¥diopgmixurg lwhemdtat S0P Her 3 honist lﬁdmrlomlmgmo BT, the mixture is

Et hyl 2- ani no-fRedett (6 Qb!l'u@@ RRIERE Wi ch YT gﬁ@":ﬂﬂ' Qﬂﬁ‘t %geﬂ%gfr@%\%‘m

pr epargd accordln to rocedyre described In ste
2.11, Igt arti (g wﬂﬁ@%bﬁ%&ﬁdmﬁm%@ exfracted wb%@%ghgpa@namhaa@sm
of t Ih N {40 } n ?ﬁsmd afmet»h&{r, wTdﬂe?L‘?XHBIStEP okoanuq-hm SatGhid Nad! 30KkktbR, WhRd
wi t hou urt her | atio
Et hyl 2- am no- Mg{ﬁﬁwrsgﬁmo&ﬁnﬂoﬁ %@N@?#WBW%M dried pyqr|ya,5Q,, -
: CC}IZOZ Ei: I = amHH sdtvert ifeviidmted Bff( Uiz hwimjzrﬂo I'lfll_ﬁrleﬁﬂh@ﬁ) clﬁ‘gﬁlﬂtographed on

i i sopro p S C oun ar e
accorg:ongp%/og{ﬂﬁge%?oce%aﬁ%gggﬁ g %9% fhgp %‘Fdlﬂr@%ﬁﬁﬁ 8#%@ B,
start Q\g wi t A34°CGy of the conmpound obtained in step A of Preparatlon 2.2,
0.320 M of dii L Omffoy- 3L gf DMF. The
expected pr oduc@gi@gﬁ%ﬁ%@ﬁﬁll S uz 334%&\{ ﬁ&’ggﬁ%@?%gr pur| fication. B)
Et hyl 2- ani nB¥8niphenyl]-d<pyme) a¥yl-pptrenyl| ] propi onate. 25 This
conpound. i s prepazes cﬁC&émHldﬁﬁ théh Mmgro%sﬁuﬁﬁr&e&egyﬂeﬁ&ydﬁdéwa@eafm

and a0 i1 Skl O Bel e smBhg btenes §1 U Pieccini e o0 S ARRES 5

obt aidfed. N-methylpropylamine in 10ml of 1,2- d1chloroethane and the mixture is stlrrcd
overnight at RT. The reaction mixture is diluted with DCM, the organic phase is
washed with saturated NaHCO, solution and with saturated NaCl solution and dried
over Na,SO,, and the solvent is evaporated off under vacuum. 0.9 g of the expected
product is obtained.

30 D) 2-Amino-3-[4-(N-propyl-N-methylaminomethyl)phenyl]- 1-(pyrrolidin-1-

ylpropan-1-one dihydrochioride.

5 ml of 10N HCI are added to a mixture of 0.88 g of the compound obtained in
the preceding step in 10 mi of MeOH and 5 ml of dioxane, and the mixture is stirred
for 4 hours at RT. EtOH is added and the reaction mixture is concentrated under

35 vacuum. The residue is taken up in ether and the precipitate formed is filtered by



Preparation 2.14

2- Ami no- 3-[4-(ten-butyl met hyl am nomet hy]) phenyl ] - N-i sopropyl -N- 30

net hyl propi onam de bis(trifluoroacetate)g4(R) isomer. 0 33 Sdfembd 20051 1)

Y=-CNI~ ;Z= -CHZ-N~tBu iPr This conpound is prepared according to the

procedure described in Preparation 35 2.3, using

2- (ten-but oxycar bonyl am no)-3-[4-(tert-

but yl met hy| asuctiomeftey kriptation! DB3@oh tiecexpestdd peeduct o ptpineds msp- 7 tIAAGC

mat eri al . 75@?)Septenber 2005 NI\/R 0.8-1.2 ppm mt: 6H 1.4 ppm s: 9H

2.5 ppm d ‘3.0 ppm unres.: 2H 3.9 ppm nt: 1H 4.5 ppm nt: 2H

7.3-7.5 ppm ntPrepagation 3dar at i on 2. 15

2- Am no- 3-[ 4- ( 1ray t bhyigt mlﬁxﬁnQnam de
pw&ﬁﬁlles%ﬂgnﬁmd% 1@&&%35 ihy ]ph P Hpy

5 di hydrochl ori de Y = -CON\ Z =
3,%& i Pr ¥l)propan-I-one 1s(mﬂuoroacetate)

2 (ten But oxycar bonyl am no) - 3- (4- cy,&'h‘b‘ henyl ) - N-i sopr opyl -
met hyl propi onam delI),l2TEA ¢ dfpeOd ?%ed-@[q cN( g oHt)ye procedur e
described in Preparation 1.6 of In er pat i onal pat ent appl i cation WO

97/25315. B) 2-(tent-Butoxycarbonyl am no) - 3-(4-fornyl phenyl yl -
met hyl propi onarhMe. A sol utktbil of 9 g of %mﬂ%#bd%@%ﬂ@rgr%mi‘?'gﬁ&?
precedi ng st hl19h o1’-}5,(g]—|/H20mxture(2/1/1 viviv) is
coold® to O gﬁlg@ cf% tﬁyl!‘@% yl# :

hite hydrate arﬁ?ﬁadgg? under a
argon at rmspher ISFQWRE’E# E)%/P%E'FE!&S’HO’G*M@ edfr , and

L het det;Jrg répavitidn’ 2., &t@rtin ﬁzm mstzgl aﬁdefﬁanR@ernermalﬂmbnfMutél gof
eal e a r er Coo | n
et e S 0 bl o i 210 S BGHe

concentr at ed)l\mde.a?;\muhmxﬁbmd MUaelobtmetlna(thieidﬁmd anBilOAC, the organic

ot utson, it n DA AR A ﬁ&?“f&aﬁ%‘“ﬂ}’ﬂ’ﬁﬂg‘é‘?‘&wFﬁﬁ‘yﬂBfaM&s‘oP"ﬁﬂ on
and dri ed over Ti® s@npounthis pmpargdlw@orﬂmgsmethawmt‘&@w bpddid SR D O 7. 6
g of the eX%‘?é:ﬂafﬂzowf’gUﬁm&%lﬁpbtﬁ'ggt?ﬂth@fcbﬁfpoﬁﬁd’%bﬁlﬂeﬂ%ﬂtth@ﬁrefzédiﬁg 8iepi SO

th / t t
g ( frer Pegu?@W?Q)r(le‘Pﬁur silﬂrﬁfglo‘)" '@-‘Phof ﬁtﬂ‘ﬁ"e 1 &7.g of Aheexpeqted, pradyst is QbAISA iR by | -
N- met hyl pr ophefopii ofe Waxl8 N1 of AcOH is added to a mi xture of 0.55 g of the

Conpgg”d obtaipgd in the g, 2-(tert-butoxycarbonylamino)-3-[4-[N,N-bis(2-
hydroxyethyl)aminomethyl]phenyl}propionate.

This compound is prepared according to the procedure described in step D of
preparation 2.2, starting with 1.87 g of the compound obtained in the preceding step in
20 ml of dioxane and 1.4 g of di-tert-butyl dicarbonate. 2.15 g of the expected product
are obtained.

D) 2-(tert-Butoxycarbonylamino)-3-[4-[N,N-bis(2-hydroxyethyl)aminomethyl]-
phenyllpropionic acid.

A mixture of 2.13 g of the compound obtained in the preceding step and 1.3 ml of
8.3N KOH in 15 ml of MeOH is stirred for 3 hours at RT. Next, a further 0.3 ml of
8.3N KOH are added and the mixture is stirred for one hour at RT. An EtOAc/H,0
mixture is added to the reaction mixture and the resulting mixture is acidified to
pH 3.7 by adding 1N HCI. After separation of the phases by settling, the organic phase
is washed with water and with saturated NaCl solution, and dried over Na,SO,, and the
solvent is evaporated off under vacuum to give a first crop of the expected product,
The aqueous phase is concentrated under vacuum, the residue is taken up in an
MeOH/2-propanol mixture (1/1; v/v), the insoluble material is filtered off and the

25

30

35



preceding step and 0.172 ml of piperidine in 10 m of 1, 2-dichl oroethane,
followed by addition of 0.5 g of sodiumtriacetoxyborohydride, and the

m xture is stirred overnight at RT. The 6&action m xture Ldmide th
DCM the organic phase is washed with saturated NaHCO3 302I3ast ﬁ%n aﬁgow
saturated NaC solution and dried over Na2SO4, and the solvent is
evapor at ed off under vacuum_ 0. 65 of the expected prOdKéﬁt i? obt ai ned.
D) 2- Am no- 3- Kaiep‘ﬁﬁéP‘Fe&“T‘eQI ‘i?é’Fh)YFSLWﬁ'eFﬁ/B}‘@M ?@85‘?8{5’)3 g of the expected
met hyl pr opi orpmmaﬁldbygﬁaﬁhltmfaﬁmﬁay@&@ﬁatenber 2005 3.5 mM of 1ON HC
are added to a 0. 65 of. the ai,ned _in. the preceding
Step in 10 m obwediferhRugxir B naen i P i bRy b penprRHEa,
overni ght at pﬂi&’nyl]iﬂle{pymdodm-dnympmpaﬂ-b-on& concentrated under vacuum the

residug i Cakefu Bl ARRGSREY, 08 MIGBRLALEA OLE i BT of

vacuum The residu it precr pi
filtered off pospasationi2eh staalﬁngethhﬂﬁig of thokompogul gptaiped tm&e@xqo;edmgdtepnnduct

i s obtained; 1. P*@S C apalyl
2- Am no- 3- [4 N-c?/c ecosﬁl-ﬂl\%{reﬂ% a%eﬁr?o@rpe?ﬁyﬁo %IPIS:/IanNI- rfo%or ﬁhe
met hyI pr opi ofEPACHRA B‘iog(l‘ttrisf‘m!%iﬂ%é'etl%ﬁ éyrm of) ajgax, (whiph is “FF#\W th‘PUEfUltlEr
heit BC"[‘|Z N‘lﬁ@fftw?ﬁxll t®) following step. o

e ut oxyc onyl.a - 3- C .y
met hy?@m nonet h ) q}’qm %é)?ly %‘F‘ BBWeéWé]PPB%YU‘éT(RMOIPﬂm'éf
AcCH i s addegl)prpan-lione bisttriffuctodee@tedf t he corrpound obtained in step B of
Preparation 2.1 0.21 of N e Q of,, 1, 2-
di chl or oet hane, Eq‘%l ﬁ%&%’é’b‘“éﬁg %CCSME%% "8%[‘3‘@‘5%%5 be& n r&ep &) of
‘triacet oxybopmpgazahomlé 2, alaamg with thexcompotingd obltamedem the@mueging sictp 4R 18Tk
reaction mx m&&& L th
saturgied Naﬁjcg sﬁ1 utlon anmhe SO en%l Q‘g\%g?g?%{?ed 0 f under va!:itum
The rkki due fustheppaificafion in Exampplednd extract ed with pH 4 buffer, the
aci di c aqueous p&gﬁ%bﬁg\@shed with Et OAC basified by addition of

.saturated NaH Lon and extr i th DCM .the_organi c phase is
washed with sab r@ﬂjéffdmla@m"éﬁq P& lFﬂWéFSM‘Sﬁ“ e t he sol vent

is evaporated off -25 under ‘vacuum 1 g of the expected product is
obtained. B) (), 3TFA: Y= R, = @ CH,N(Et), ; Z= -CH,N(Et),

2- Am no- 3-[ 4- (N-cycl opentyl - I\‘I—rreth anynonmet hyl)pﬁenyl] N-i sopropyl
met hyd0or opi onami de bis(trifluoroacetate). A mxture of 0.309 g of the

conpound obt ai né)iMethyl Adazidemethybbenzoate. and 10 M of TFA in 10 m of DCM
is stirred for %Iﬁ‘g‘df’gocﬁﬁm'%ldcu}@ &Eéﬁcé\}e?g n'ﬁhﬁl%k”’t&a#ﬁluuﬁﬂo?@% tfrﬁétﬁﬂ
T roduct o

under vacuum tal ne | S uUSse UI’I I catl I n

Exanpl e 36. $rhspmpmethyhbenzoaterin 4 mbofDMEQ andythe maixiuse pﬁaﬂrﬁd for 3 hours 30
-yl met hyl) phfiiitel -2 RBOPhE Ridctidn 'Rt ik QRt:afedivieh Bttt ! thel drgaio phaletse) -

35/ |\2/§ washed with water and with saturated NaCl solution and dried over Na,SO,, and the
solvent is evaporated off under vacuum. 4.72 g of the expected product are obtained in
the form of a colourless oil.

B) Methyl 4-(aminomethyl)benzoate hydrochloride.
A solution of 4.71 g of the compound obtained in the preceding step in 30 m! of

30 THF is cooled to 4°C, 6.57 g of triphenylphosphine are added portionwise over 30
minutes and the mixture is stirred for 6 hours while allowing the temperature to return
to RT. Next, 0.68 ml of water is added and the mixture is stirred for 16 hours at RT.
The reaction mixture is extracted with EtOAc, the organic phase is washed with water
and with saturated NaCl solution and dried over Na,SO,, and the solvents are

35 evaporated off under vacuum. The residue is taken up in ether, the insoluble material

is filtered off, the filtrate is concentrated under vacuum and the residue is
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2- (t en- But oxycar bonyl am no) - 3-[ 4- (4- hydr oxypi peri d-I -yl net hyl ) phenyl ] - N

i sopropyl - N-net hyl propi onam de. 0.164 m gf AcOH i s addedyi Qeeiberi00§ Of

0.5 g of the conpound obtained in step B of Preparation 2.15 and 0.146 g

of 4-hydroxypiperidine in 10 m of 1,2- 5 dichloroethane, followed by

_addition of 0.456 g of sodiumtriacetoxyborohydride, and the m xture is
stirred for aﬁ‘ohﬁtﬂgsalﬁléd% siliee gebaeluting with tauctdorofordi/MeOH/NMLOH Dikture t he

h d
Rea ™ Soluts B RN " she PR R LB AR TakEh B it MEOH TN e AR 7 ©
u nder vacuunpH 10agPhegnixturt lie cemstm@d woderdvasuuing 4@5@?%8@ CXPBCtB} product

2- Am no- 3- [ 45(4 E%q,{) Oxypi perid-1-yl nethyl)phenyl]-Nisopropyl -
nethylu§r0p| onam 'S trlfluoroacetate) A mxture of 0.622 g of t he
conpouhd obt ai ne}Mehyl He(bppady wﬂgnmpommy@bﬁnﬁpateof TFA in 10 m of DCM

is stirred for A Qewiredf 3B Bb%é&ﬁﬁéd&ﬂdﬂtﬁiﬁé&rﬁ thé préediag itdpaed mnefer
vacuum The expected pr ct obt ai ned, .and .i s use thout 5 furt her
puri 1 cat i ortielyisBngand A5 @faof(hspzq pheporicigtig in 30 T Of DUM 1§ Sirred Svertight

% Fg 4- Céanopharm“ )meqaaamlmmmeé extraceediwithh DOM Ohe ot ginic plae B5wahed withl | 1) ,

(R)
2- (N- Boc) ani &5 a’(“ZGl "E‘%ﬁ%ﬁéﬁﬁ@#ﬁg 8%1“885@8" drisd over N&30e, 3pdthe sohgnt I8 100
m oflODCM arevagoideed off andea|vagudm. iBSglaﬁtﬂnmpef:ted piduciare fobtained in the f0m1
2- am no- 3- (4-§ %}fphenyl)propl onate hydrochloride and 13.9 ml of Et3Nin
400 m of er stirring for 6 hours at RT, the reaction nediumis

‘washed with a KPEethy 4el-aminatZ-@rmethoxycashonylphewydetbiliibenzaats. ut i on and with
saturated NaCl &QbiibRmf sr“éztgbf a{eyédﬁgpda}iarobhﬁ&ﬁ% tﬁé"érc@&ﬁﬁg”sﬁb'lﬁ 40ah! éthe

DCM th trit pt te powd
B) iyl (R THEE ineod i 05500 1) g b sofuiangit o g1fhioks 1 hegnbito;

of the prod leEied)Btrérl IRfidutest4hd thé aiodie g stire® faB0 Binfiteg ad betweaiicSIBC :md900
hmou?fs Et Oé%’ S'gE?)Fﬁi‘gtg%“ g%’étougel Sﬁéﬁr"g %ﬁa%ﬁilﬁm ég;@ (rmr?gsd'fthoé' g%iggp(ﬁase iy
washed agalm(bmmbmi:ﬂ@l)btnmhteamm/ﬁﬂ\laf—m is atlded aver 3@iminktes smd@h:bmmmt )
of Etone, wif s foR Wkis ARE Y FAfbealena deipfhelito YOS IR SRR G0
t hus obt ai nee aédaﬂrmw&nmacuommeamnunérforeb@bguﬁteédl'f oThPr phpsesof Eﬂz 45 g
of cefpound r?acﬁ!bﬁ ﬂg& 4'§féjallc7\§% %i')%%‘?ﬁ Getel th'% Lidic Phase fsovashed ¥t O

(R 2-(N-Boc)am no cyano propLoni ¢ aci
sol ution ar €thegdte 8¢ 23‘1183058 dﬂ’%iﬁpb&ﬂﬁ“"ht@ &9 \;B’da‘ii‘m‘g Jﬁ&%ﬁa@d%m
and the m Xteifrfetbd with Ei@AcS e drgmie ptitke T wablfodt with 3water afd Mith-€dturated

NaCl solution and dried over Na,SO,, and the solvent is evaporated off under vacuum.
3.88 g of the expected product are obtained in the form of a pasty white solid.
25 E) Methyl  4-[1-(tert-butoxycarbonylamino)-2-(4-methoxycarbonylphenyl)-
ethyl]benzoate.
2.94 g of di-tert-butyl dicarbonate are added over 10 minutes to a solution of
3.88 g of the compound obtained in the preceding step in 30 mi of dioxane, and the
mixture is stirred for 3 hours at RT. The reaction mixture is extracted with EtOAc, the
30 organic phase is washed with water, with a KHSO/K SO, buffer solution, with water
and with saturated NaCl solution and dried over Na,SO,, and the solvent is evaporated
off under vacuum. 2.3 g of the expected product are obtained after crystallization from
ether.
F) N-tert-Butoxycarbonyl-1,2-bis[4-(hydroxymethyl)phenyl]jethylamine.
35 A solution of 1.24 g of the compound obtained in the preceding step in 15 ml of
THF is added over 40 minutes to a suspension of 0.456 g of lithium aluminium



solution are added and 150 m of nethanol are evaporated off, the residue
Is then taken up in EtOQAc and washed with water and then with saturated
NaCl solution. 11 g of the expected conp6élind are obtai ned3 Sapfesiiber 2005
crystallization froman Et2Q heptane mxture. 10 aD = -9.5 (¢ = 1;, MO
D) N-hydroxysuccinimde (R) 2-(N Boc)am no-3-(4-cyanophenyl) propi onate 4.2
g of NSuOH are added to 10 of the acid obtained above dissolved in 10 nm
of di oxane, fhdrduiti2bnlad diHE. grd e riztorarisiitired for 2 o a Rdr AncEQigics| ved
:cnl 30 rﬂd ]}]{3 rﬁfxélﬂé @%Eﬁg ad&édh ex:ijd fHel &ﬁé@hﬂﬁf&ﬁr@'lg&trﬁeﬂmtm@@% eft@f

iltered o was Wi i oxa e eva e yness
and the resi g is yasped, Wil e‘ﬁatF%arg{]WH-P sat[ugatg* f?{éaas%lﬂﬁ'?‘?ja“‘gﬁpici]o}’? P?‘i‘zg er ed
of f and drl edmdjzae @8lventofs- éviaporaredesit amdeo wirunr 09%g of hh@iengettedaprodudt2is. 1
(c =1

1-[ 2- ( Boc) gﬁ?aﬁrbe)dég@te %’?E&Sﬁﬁ”é}{%%f;‘opu onyl]pyrrolidine. 2.6 m of
pyrrolidine di s€pl vdel2i{rer2Butuxycdrbamdamino)-2+({emethanesuiphonydoymebylphenyie s

to 11.6 g of in the above step dissolved in 150 m of
acetonitrile m&%?%éﬁ%g%t{ﬁioﬂi% er stirring overnight at RT, a small
amount of i nsolAusnletioraelethe gpmpound:obtaingd am thet preceding step i 206mé oh BSIM and ed
under vacuum offér BHF 'iseédoq’é@to'ﬁct 9‘8‘23111”& thi8 '?Ia%ﬁe ﬁ%d@@?’ﬂﬂ&w&ﬂ b{ addition

KHSO4/ K2SO4 soI ution, WL.th saturate tion an sat ur at ed

NaCl 81 uti oRf aatQ émompf/ Oy Bl of mﬁamlphpmél @tlewée i 10h 96 T2E¥h o¥er 10nder
vacuum and t Egniites iad eho mmuﬂetwﬁrm-@difdrls hoRb %0 mhisute MRP TheGeadtion iBixture

expect ed co ound| t he a white solid.. 25 ,30 aD = -29 2 (c =1;
Ve B (R el wilt DOV A Ao BHase it BRI g e and, with saburared
“trifluoroaceNaCesolfitioh anddriddwvep NaB(@} ambthaisohent is eviyorated offdindgr sdcapmar e
stirred for 0O mM of DCM and 50 ml of TFA
Af ter evaporg? ?n&'{i%ee%(rﬂe&cgﬁuﬁ ‘%g’?&ﬂﬂf I's taken up in isopropanol and
re- evhor at ed tH)NVﬂé@ltmt)@a@mﬂ)-&,BUIS&*GﬁeﬂlWenmmmhﬂwheBBl]@byﬂpmm in
solid form 79 r C OH)
31 ﬁH‘E BFRe g se céml:guﬂtpol?tgmgé imthe precding ste‘bGalﬁi 1.05 i of £

Pr epar at lon 2.19

2-ami no- 3- (4dlaWLa@s%Hy2%ml 96 FiSYHyis heated pY 603G, 0 frhiopgs. Afier cooling to RT, the

rregmzf I ﬂ rop IA ;hl%ﬁéﬁdi‘ﬁnﬁitufc' 4Qdxaaced avieh BibAk) the?drigbnic (fRhse isYwasHe@Nvithavadt, . Z
h

2- (N- Boc) ani Wﬁﬁéavﬁﬂtﬁ@mwww i With Mssn and withsprysatsdi N alution gnd; o

the 60 d obtdriededverN epamdtthersoB/cﬁan atapamfédaﬁﬁ unldec estuum. Zlhentesidiie BCM i n
E)PeBpOrDesence h%mZtggrapth ohssqﬁ‘r:ao%gi mi gI EHIE chjlom?onn/l\d%b}%%}f" qut%mz 9
(85/15/0.2; viviv). 0.51 g of the expected product is obtained.
I) 1,2-bis[4-(Diethylaminomethyl)phenyljethylamine tris{trifiuoroacetate).
A mixture of 0.5 g of the compound obtained in the preceding step and 12 ml of
25 TFA in 10ml of DCM is stirred for 45 minutes at RT. The reaction mixture is
concentrated under vacuum and the residue is taken up in DCM and concentrated
again under vacuum. 0.82 g of the expected product is obtained in the form of an oil.
Preparation 2.6
2-Amino-3-[4-(piperid-1-ylmethyl)phenyl]-1-(pyrrolidin-1-yl) propan-1-one
30 dihydrochioride

S
(II1), 2HCl: Y=-CO-N ; Z=-CH,- N >

A) 2-(tert-Butoxycarbonylamino)-3-[4-(piperid-1-ylmethyl)phenyl]- 1-(pyrrolidin-
35 1-yl)propan-1-one




and the mxture is then stirred for 4 hours at RT. The reaction m xture is
concentrated to dryness and is then extracted with Et OAc, foll owed by

washi ng successively with water, with pHg@ buffer soluti at ed
NaHCO3 sol ution and with saturat ed NaCl |_Eol ution. 2.40 ngSe%}gﬁef(%@é{ ed

conmpound are obtained. B) (R
2- (N- Boc) am no- 3- (4-fornyl phenyl ) - N-i sopropyl - N-net hyl propi onam de. 2.4 g
of the conpound 'Fiﬁs)eb{n Mﬁg‘/@pﬁad at&pdirg o nhe past cduﬁte]c&@cﬁﬁedah sep @rﬁf
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NaHCCB Ssol ut ivdth REMihehorgania rmta@dlsm&xhedcwm samratedf NaHCQ; csﬁblélﬁﬂrfmdu wih and

d t he < |
Kt T 1, BN OB 0 D el
obt ai ned. C) varyunz-The medy ﬁameélq en R bpthery therinsobirile mptonialis; Q@ﬁ?‘bﬁﬁl N

met hyl propi ogagiHe ﬁlﬁutm % tdohSerftRfidakmded Ovaluldim 90 975 ghef eenbgrord oltbaidigd in
1 of ||sopropyl am ne and 608 ng of NaBH(QAc)3 in

t he precedi ng, st
20 m of DCEOP?“?EIHFF mﬁ(?ﬁ?ﬂ Uhours at RT. The reaction mixture is

concepdrated toBj Qyﬁﬁﬁﬁo-ﬁ[h&tplpeﬁdl-d ydmethyl)phdea]- tHipyrrolialinvdiydptdfta@dcome Xt ur e
and i s then racb ith DCM and washed with saturated Nad sol ution.

0.296 g of t conpound is obtained. D) (R
2- Ami no- 3- (4-di ﬂ‘h[spcmppdmnm in rrepiared adverding tovthes procedye drscribed in step D) of

met hyl propi o o 4 |
prec)ed:ongplstgpe%ggg %lja‘%gyﬁ;?g‘%%@g%i%%ﬁ&%@%b‘fﬂ?&%ﬂﬂe?& m xt ure
o etirred {80 afdeQHGS mof dimmene ek it ADNGHEL 053 £ e eHperietduodis

drynegs, the;j rmﬁ&p,ﬁ .74t @€y in pentane, the solvent is decantered 80

23 Sept enber 200 nd the oil i s then rec re he.co und
obtained is useﬁﬁ‘ﬁ érZJa PPBY niOresy E&ﬁngie‘&ﬁg’l’%y“%?kl ﬁﬁ 42%8? Sgot he
met hods descyiigih:ab oy 7. altEpnqmpm gpraf s: BBL; 1022ppnt:Ist L)L descr i bed in Table
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2—Armno-3 [4-(diethylaminomethyl)phenyl]-1-(pyrrolidin-1-yl)propan-1-one

20 dihydrochloride

—
(D, 2HCI: Y =-CON | ; Z=-CH, N,

For its preparation steps D, E and F, this eompound is obtained according to
Scheme 10.

A) Ethyl 2-(benzhydrylideneamino)-3-[4-(diethylaminomethyl)phenyl]propionate

A mixture of 1g of the compound obtained in step A) of preparation 2.2,
0.235 ml of diethylamine and 0.307 g of K,CO, in 10 ml of DMF is stirred for 2 hours
at RT. The reaction mixture is extracted with EtOAc, the organic phase is washed with
water, with saturated NaHCO, solution and with saturated NaCl solution and dried
over Na,SO,, and the solvent is evaporated off under vacuum. 0.927 g of the expected
product is obtained in the form of an 0il.

B) Ethy! 2-amino-3-[4-(diethylaminomethyl)phenyl]propionate

A mixture of 0.927 g of the compound obtained in the preceding step and 20 mi
of IN HCI in 30 mi of ether is stirred for 2 hours at RT. After separation of the phases
by settling, the acidic aqueous phase is washed with ether, the aqueous phase is

25

30

35
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basified to pH 11 by adding solid NaHCO, and is extracted with DCM, the organic
phase is washed with saturated NaCl solution and dried over Na,SO,, and the solvent
18 evaporated off under vacuum. 0.395 g of the expected product is obtained.

(6)} ‘ Ethyl 2-(tert-butoxycarbonylamino}-3-[4-

5 (diethylaminomethyl)phenyl]propionate

1.72 g of di-tert-butyl dicarbonate are added to a solution of 2 g of the compound
obtained in the preceding step in 20 ml of DCM, followed by addition of 1.1 m! of
triethylamine, and the mixture is stirred for 2 hours at RT. The reaction mixture is
concentrated under vacuum, the residue is extracted with EtOAc, the organic phase is

10 washed with water and with saturated NaCl solution and dried over Na,SO,, and the
solvent is evaporated off under vacuum. 2.6 g of the expected product are obtained;
m.p. = 56°C. ,
D) 2-(ter--Butoxycarbonylamino)-3-[4-(diethylaminomethyl)phenyl]propionic
acid ‘
15 10.1 ml of IN KOH are added to a solution of 2.55 g of the compound obtained in

the preceding step in 60 ml of EtOH and 20 mi of dioxane, and the mixture is heated
for 1 hour at 60°C. After cooling to RT, 10 m} of IN HCI are added and the reaction
mixture is concentrated under vacuum. The residiie is azeotroped by adding an -
EtOH/toluene mixture and is then concentrated under vacuum. The residue is taken up
20 in a DCM/MeOH mixture (9/1; v/v), the insoluble material is filtered off and the
filtrate is concentrated under vacuum. 2.4 g of the expected product are obtained.
E) 2-(ters-Butoxycarbonylamino)-3-[4-(diethylaminomethyl)phenyl}-1-
(pyrrolidin-1-yl)propan-1-one .
0.61 mi of triethylamine and then 2.12 g of BOP are added to a mixture of 1.53 g
25 of the compound obtained in the preceding step and 0.365 ml of pyrrolidine in 10 m]
of DMF, and the mixture is stirred for 2 hours at RT. The reaction mixture is poured
into water and extracted with EtOAc, the organic phase is washed with water, with
saturated NaHCO, solution and with saturated NaCl solution and dried over Na,SO,,
and the solvent is evaporated off under vacuum. 1.5 g of the expected product are
30 obtained. '
F) 2-Amino-3-[4-(diethylaminomethyl)phenyl}-1-(pyrrolidin-1-yl)propan-1-one
dihydrochloride
6 ml of concentrated HC! are added to a solution of 1.5g of the compound
obtained in the preceding step in 20 ml of dioxane and 10 ml of MeOH, and the
35 mixture is stirred overnight at RT. The reaction mixture is concentrated under vacuum
and the residue is taken up in EtOH and concentrated again under vacuum. The
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residue is taken up in ether and the solvent is decantered off after trituration. 1.37 g of
the expected product are obtained in the form of a gum.
Preparation 2.8
2-Amino-3-[4-(d_iethylamin0methyl)phcnyl]-N—isopropyl-N—methylpropionamide
5 bis(trifluoroacetate)
_Me
(ID),2 TFA: Y= -CO-N : Z=-CH,-N(Et),
~iPr
A) 2-(tert-Butoxycarbonylamino)-3-[4-(diethylaminomethyl)phenyl]-N-
isopropyl-N-methylpropionamide
10 0.279 ml of triethylamine is added to a mixture of 0.7 g of the compound obtained

in step D) of preparation 2.7 and 0.208 ml of N-methylisopropylamine in 10 mi of
DMF, followed by addition of 0.973 g of BOP, and the mixture is stirred for 2 hours at
RT. The reaction mixture is poured into water and extracted with EtOAc, the organic
phase is washed with water, with saturated NaHCO, solution and with saturated NaCl
15 solution and dried over Na,SO,, and the solvent is evaporated off under vacuum.
. 0.65 g of the expected product is obtained.
B)  2-amino-3-[4- (diethylaminomethyl)phenyl}-N-isopropyl- N-methylpropxon«
amide bis(trifluoroacetate)
: 5 ml of TFA are added to a solution of 0.63 g of the compound obtained in the
20 preceding step in 5 ml of DCM, and the mixture is stirred for 2 hours at RT. The
reaction mixture is concentrated under vacuum, the residue is taken up in iso ether and
the solvent is decantered off after trituration. The expected product is obtained after
drying under vacuum. '
Preparation 2.9
25 2-amino-3-[4- (dleﬂlylanunomethyl)phenyll-N,N-dusopropylproplonalmde
dihydrochloride
(IT), 2HC1: Y =-CO-N(Pr), ; Z= -CH,-N(Et),
A) 2-(tert-Butoxycarbonylamino)-3-(4-cyanophenyl)-N,N-
diisopropylpropionamide
30 A mixture of 1g of 2-(fert-butoxycarbonylamino)-3-(4-cyanophenyl)propionic
acid and 0.540 g of diisopropylamine in 10 ml of DCM is cooled to 0°C, 0.960 ml of
triethylamine  is  added, followed by  addition of 1.76g of
bromotripyrrolidinophosphonium hexafluorophosphate, and the mixture is stitred for 2
hours and allowed to warm to RT. The reaction mixture is concentrated under
» vacuum, the residue is extracted with EtOAc, the organic phase is washed with water,
with 5% KHSO, solution, with water, with saturated NaHCO, solution and with
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2. 40- 4. 30 pprS mefr epyriditd/AcOF/EEO SniRfreo (241 /1ywivég, 1,8Hbf sodium hypophosphite
hydrate and 0.31 g of Raney® nickel. 0.35 g of the expected product is obtained

10 without performing chromatography; m.p. = 152°C.
C) 2-(tert-Butoxycarbonylamino)-3-[4-(diethylaminomethyl)phenyl)-N,N-
diisopropylpropionamide

This compound is prepared according to the procedure described in step C of
preparation 2.3, starting with 0.333 g of the compound obtained in the preceding step,
15 0.135 ml of diethylamine, 10 ml of 1,2-dichloroethane, 0.08 m! of AcOH and 0.281 g
of sodium triacetoxyborohydride. 0.4 g of the expected product is obtained.
D) 2-Amino-3-[4-(diethylaminomcthyl)pheny]]-N,N-diisoprbpyipropionamide
dihydrochloride ‘ |
5ml of concentrated HCl are added to a mixture of 0.4 g of the compound
20 obtained in the preceding step in 10 ml of MeOH and 5 ml of dioxane, and the mixture
is stirred overnight at RT. The reaction mixture is concentrated under vacuum and the
residue is taken up in EtOH and evaporated under vacuum. 0:37 g of the expected
product is obtained.

Preparation 2.10
25 2-[4-(Diethylaminomethyl)phenyl]-1-(pyrid-3-yl)ethylamine tris(trifluoroacetate).

=N :
(I, 3TFA: Y= -<\:-_/) ; Z= -CH,N(Et),

A) Benzhydrylidenepyrid-3-ylmethylamine.
1.7ml of 3-(aminomethyl)pyridine are added to a solution of 2.8 ml of

30 benzophenoneimine in 50 mi of DCM, and the mixture is stirred ovemight at RT. A
further 0.28 ml of benzophenoneimine is added and the mixture is stirred for 2 hours
at RT. The reaction mixture is concentrated under vacuum, the residue is extracted
with ether, the organic phase is washed with water and with saturated NaCl solution
and dried over Na3SQy, and the solvent is evaporated off under vacuum. 4.56 g of the

35
, expected product are obtained.

B) Methyl 4-[2-amino-2-(pyrid-3-yl)ethyl}benzoate.
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2.34: NVR (DMSO + TFA): 1.10 ppm t: 6H 1.20 ppm s: 9H, 10 2.60-4.60 ppm
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and then tri tsu ne/ et After decantation and
drying, 0. 480n§erdﬁcuum@ﬁﬂﬁﬂ7@t€éﬂew@fﬁdma¥@%ﬂ%ﬁ ned in the formof an

oi l. fxeparatiog (d?gz-(:en-butox carbonylamino)-2-(pyrid-3-yl)ethyl]benzoate.

2- (N- Boc) am no- 3 ﬁhﬁ%@é" Eéfaf@e” d%ldgc[mut) hg/ sgﬂﬁo}{lgf [l\l'95g of the

i sopropyl)- N net
compound obtamed in the preceding step in 20 ml of DCM, followed by addition of

1.16 ml of triethylamine, and the mixture is stirred for 2 hours at RT. The reaction
mixture is concentrated under vacuum, the residue is extracted with EtOAc, the
20 organic phase is washed with water and with saturated NaCl solution and dried over
NaySO4, and the solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a heptane/EtOAc mixture of from (60/40;
vIv) to (40/60; v/v). 1.3 g of the expected product are obtained.
D) N-tert-Butoxycarbonyl-2-(4-hydroxymethylphenyl)-1 (pynd~3-y1)ethylannne
25 A solution of 1.13 g of the compound obtained in the preceding step in 30 ml of
THF is cooled to -78°C, under an argon atmosphere, 7.2ml of a 1M solution of
diisobutylaluminium hydride in toluene are added dropwise and the mixture is stirred
for 2 hours while allowing the temperature to rise to 0°C. The reaction mixture is
cooled to -40°C, a further 7.2 ml of a 1M solution of diisobutylaluminium hydride in
30 toluene are added and the mixture is stirred for 2 hours while allowing the temperature
to rise to 0°C. 40 ml of saturated NH4CI solution are added, the mixture is extracted
with EtOAc, the organic phase is washed with water and with saturated NaCl solution
and dried over NapSQ4, and the solvent is evaporated off under vacuum. The residue
is chromatographed on silica gel, eluting with a DCM/EtOAc mixture (40/60; v/v).
35 0.62g of the expected product is obtained after crystallization from “ether;
m.p. = 130°C. |
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25 rpr (111, Boc), (R : y =CONS, ; RS = -CH2-N, Me 497 ng of the conpound
described in Preparation 2.19, step B are placed in 10 M of DCE and 165 d
of AcOH and 455 ng of NaBH(OAc)3 are added3 After stirrings sgyembédivosat
RT, the reaction mediumis concentrated and then taken up in Et20/H0 and
extracted with a pH 4 buffer. The aqueous phases are basified to pH 8 with
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A) Ethyl 2-(benzhydrylideneamino)-3-[4-(N-ethyl-N-
methylaminomethyl)phenyl]propionate.

A mixture of 1g of the compound obtained in step A of Preparation 2.2 and
0.29 ml of N-methylethylamine in 10 ml of DMF is cooled to 0°C, 0.307 g of KoCO3
is added and the mixture is stirred for 4 hours at 0°C. The reaction mixture is poured
into saturated NaCl solution and extracted with EtOAc, the organic phase is washed
with saturated NaCl solution and dried over NapSOy4, and the solvent is evaporated off
under vacuum. The expected product is obtained and is used without further

25

purification.

B) Ethyl 2-amino-3-[4-(N-ethyl-N-methylaminomethyl)phenyl}propionate.

A mixture of the compound obtained in the preceding step and 15 mi of IN HCI
in 15 ml of ether is stirred overnight at RT. After separation of the phases by settling,
the aqueous phase is basified to pH 11 by adding NayCO3 and is extracted with DCM,
the organic phase is washed with saturated NaCl solution and dried over Na»S0y, and

30

35
' the solvent is evaporated off under vacuum. 043 g of the expected product is

obtained, and is used without further purification in EXAMPLE 13.
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(R)-2-(N-Boc) am no-3-(4-((2, 6-di met hyl -1 =i peridyl) net hyl noi c
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Preparation 2.11, starting with 1 g of the compound obtained in step A © aration
2.2, 0.320ml of diisopropylamine and 0.307 g of K»CO3 in 10 ml of DMF. The
expected product is obtained and is used without further purification.
B) Ethyl 2-amino-3-[4-(diisopropylaminomethyl)phenyl]propionate.
25 This compound is prepared according to the procedure described in step B of
Preparation 2.11, starting with the compound obtained in the preceding step and 30 mi
of IN HCl in 30 mi of ether. 0.5 g of the expected product is obtained.
Preparation 2.14
2-Amino-3-[4-(tert-butylmethylaminomethyl)phenyl]-N-isopropyl-N-
30 methylpropionamide bis(trifluoroacetate), (R) isomer.
O
I

() : Y= -C-N

Me _-Me
-
sZ=-CH,-N_
NPy tBu
This compound is prepared according to the procedure described in Preparation
35 23, ' using ‘ 2-(tert-butoxycarbonylamino)-3-[4-(tert-

butylmethylaminomethyl)pheny!]propionic acid, (R) isomer, as starting material.



A) 2-(R)-2-(N-Boc)am no-3-(4-((cycl opropyl am no) net hyl ) phenyl ) - N-i sopr opyl -
N- et hyl ) propanam de. Thi s conpound is obtained by reacting
cyclopropylanmine with 2-(R-2-(N-Boc)- 75 23 September 2005
3-(4-fornyl phenyl)-N-isopropyl - N-nmet hyl propanam de according to the
procedure 25 described in step A of the above preparation. B)
2-(R)-2-(N-Boc)am no-3-(4-(((cycl opropyl) (i sopropyl)am no)net hyl) phenyl) -

N-i sopropyl - N- maiNggd O arloppmmndesﬂ 220 pp8 gfgnmeﬁppmmtﬂm 3.0 ppmt tierepr 2Hedi ng

e b A S L g 283, B 0% o (reat e W L 160
concentrat ed anBreparatibeg. ItSaken up in ether and extracted w th 5% KHSO4
Naraos. and t hen ayinac D Glpe e FHERYSpRAGR 9% Rpfopp PR Ak B |1
conpouhd ar edibydeschletide.n the formof an oil. By working according to the
preparations described above, the intetMediate 35 co ds described in

the table bel ow arempnepgrqd. y Ep-Neact i on; ppecetg-Nsed for  the
preparation is indicated in the ri ht\h d col um. ) 8X 23/ Sept ember 2005

TABLE VI BocNH i CH CONRsR9 CH2 5 CH2NRI I R12 10 15 20 25 30 35
Prepar ati ons CONRB R re-B iR gdatBomytamiGop B-(#ivRiopbemyd )-MrisopropyieN: s 2.' 47/ MeNVRa
ICg]r\lrgﬂ( 2R) %g{%&%‘@ﬁ@fd&% 2NVRa ~ | PrCHZN 2. 49CON-Me Me NMRa , ' CH2 C
This compound is prepared according to the procedure described in Preparation
1.6 of Intemational patent application WO 97/25315.

B) 2-(tert-Butoxycarbonylamino)-3-(4-formylphenyl)-N-isopropyl-N-
methylpropionamide.

A solution of 9 g of the compound obtained in the preceding step in 600 mi of a
pyridine/AcOH/H2O mixture (2/1/1; v/v/v) is cooled to 0°C, 47g of sodium
hypophosphite hydrate are added under an argon atmosphere, follwed by addition of
Bgof Ram'ey® nickel in water, and the mixture is stirred for 10 minutes at RT. The
reaction mixture is heated at 55°C for 3 hours. After cooling to RT, the mixture is
filtered through Celite®, washed with EtOH and then with DCM, and the filtrate is
concentrated under vacuum. The residue is extracted with EtOAc, the organic phase is
washed with water, with 5% KHSO4 solution, with saturated NaCl solution, with
saturated NaHCO3 solution and with saturated NaCl solution and dried over NapSOy4,
and the solvent is evaporated off under vacuum. 7.6 g of the expected product are
obtained after crystallization from an iso ether/pentane mixture; m.p. = 122°C.

C) 2-(tert-Butoxycarbonylamino)-3-[4-(piperid-1-ylmethyl)phenyl]-N-isopropyl-
N-methylpropionamide

0.18 ml of AcOH is added to a mixture of 0.55 g of the compound obtained in the
preceding step and 0.172 ml of piperidine in 10 ml of 1,2-dichloroethane, followed by
addition of 0.5 g of sodium triacetoxyborohydride, and the mixture is stirred overnight
at RT. The reaction mixture is diluted with DCM, the organic phase is washed with
saturated NaHCO3 solution and with saturated NaCl solution and dried over NapS0Oy4,
and the solvent is evaporated off under vacuum. 0.65 g of the expected product is

obtained.
D) 2-Amino-3-[4-(piperid-1-ylmethyl)pheny!]-N-isopropyl-N-
methylpropionamide dihydrochloride.

15

20

25

30

35



CON~~ 2.51CON,,Me "~ NMRa ~iPCHZ ,,Me / \ 2.52CONS cH, NNVRa i Rr
2.53CON ,, M Me INl\/RC \CH2 \ i CF3 2. 54CON~-MeCHZN i prcrude product(F:) ER%?used
2. 55C0ON Me NMRa ' (R)iPrCH 5 10 15 25 30,35 88 23 Sept enbey sgfilirber 2003
Prepar ati onsCONR8R9- CH2ZNR11R12m p. C or NWRProcess (stereochem stry)

2. 56CON~Me CH2N(Et crude producta |~ ItBuEtused 2. 57CON, , Me CH2<MeNMRa ' ~

-i PrnBu 2.58Et ,iPr | ’

3.5 ml of 10N HCI are added to a mixture of 0.65 g of the compound obtained in
the preceding step in 10 ml of MeOH and 5 ml of dioxane, and the mixture is stirred
overnight at RT. The reaction mixture is concentrated under vacuum, the residue is
taken up in EtOH and the solvent is evaporated off under vacuum. The residue is taken

5 up in ether and the precipitate formed is filtered off by suction, after trituration. 0.64 g
of the expected product is obtained; m.p. = 165°C (dec).

Preparation 2.16

2-Amino-3—[4-(N-cyclopentyl-N-methylanﬂnomethy])phenyl]-N-isopropyl-N-
methylpropionamide bis(trifluoroacetate}.

/Me

1Y =-CO- .3 Z=-CH,-
(1), 2 TFA. Y=-CO N\iPr ,-N Mo
A) 2-(tert-Butoxycarbonylamino)-3-[4-(N-cyclopentyl-N-
15 mcthylam.inomethyl)phenyl]-N—isopropyl—N-methylpropionamide.
0.164 ml of AcOH is added to a mixture of 0.5 g of the compound obtained in
step B of ‘Preparation 2.15 and 0.214 g of 'l;T-memylcyclopeﬁtylanﬂne in 10 ml of 1,2-
dichloroethane, followed by addition of 0.456 g of sodium triacetoxyborohydride, and
the mixture is stirred overnight at RT. The reaction mixture is diluted with DCM, the
20 organic phase is washed with saturated NaHCOj3 solution and the solvent is
evaporated off under vacuum. The residue is taken up in EtOAc and extracted with
pH 4 buffer, the acidic aqueous phase is washed with EtOAc, basified by addition of
saturated NaHCO3 solution and extracted with DCM, the organic phase is washed
with saturated NaCl solution and dried over NapSOy, and the solvent is evaporated off
25 under vacuum. 0.31 g of the expected product is obtained.
B) 2-Amino-3-{4—(N-cyclopcntyl-N-methylaminomemyl)phenyl]-N-isopropyl-N-
methylpropionamide bis(trifluoroacetate).
A mixture of 0.309 g of the compound obtained in the preceding step and 10 ml
of TFA in 10ml of DCM is stirred for 2 hours at RT. The reaction mixture is
30 concentrated under vacuum. The product obtained is used without further purification

in Example 36.

Preparation 2.17

2-Amino-3-[4-(4-hydroxypiperid- 1-ylmethyl)phenyl]-N-isopropyl-N-
methylpropionamide bis(trifluoroacetate).

35 /Me
(1), 2 TFA : Y =-CO-N N ; Z=-CH)-N OH
Pr .



NVRd CONS, CHzNi Pr i Pr 2.59..Me, EtNVRa CON CH N ~-Npr2 2. 60CONSCHZN\ NVRa
C 2. 61CON-, MeCH2NEt NVRa nPr 2. 62CON' Me CH2N NMRa ~i PrGve 2. 63/ Me~- CH - CH2
NVMRa CHN CONSipr, cur C -CH2 2' 64CON . -, fe<Me NVRa CI—IZ?%gteﬁllﬁgrgG(@,SCO\l
,Me MeNVRa N~ (R)IiPrCH2N Me 2.66.,, MeeNMRd (R)CONIvie C 2767 ., MeN - Apr
NVRa CH CON 2 ~ iPr 5 10 15
~ A) 2-(tert-Butoxycarbonylamino)-3-[4-(4-hydroxypiperid-1-ylmethyl)phenyl ]-N-
isopropyl-N-methylpropionamide.
0.164 ml of AcOH is added to a mixture of 0.5 g of the compound obtained in
step B of Preparation 2.15 and 0.146 g of 4-hydroxypiperidine in 10 ml of 1,2-

5 dichloroethane, followed by addition of 0.456 g of sodium triacetoxyborohydride, and
the mixture is stirred for 24 hours at RT. The reaction mixture is diluted with DCM,
the organic phase is washed with saturated NaHCOQ3 solution and with saturated NaCl
solution and dried over NapSQy, and the solvent is evaporated off under vacuum.
0.622 g of the expected product is obtained.

10 ' B) 2-Amino-3-[4-(4-hydroxypiperid-1-ylmethyl)phenyl]-N-isopropyl-N-
methylpropionamide bis(trifluoroacetate).
| A mixture of 0.622 -g of the compound obtained in the preceding step and 10 ml
of TFA in 10ml of DCM is stirred for 1 hour at RT. The reaction mixture is
- concentrated under vacuum. The expected product is obtained, and is used without
15 further purification. '

Preparation 2.18
(R) 1-[2-Amjno-3-(4-‘cyano;3henyl)propionyl)pyxrolidine trifluoroacetate.

(ITI), TFA, (R) : Y = CON/_ ; Z=CN
20 | | -

A) Ethyl 2-(N-Boc)amino-3-(4-cyanophenyl)propionate.

* 26 g of BocpO dissolved in 100 ml of DCM are added gradually to a solution of
25.5 g of ethyl 2-amino-3-(4-cyanophenyl)propionate hydrochloride and 13.9 ml of
Et3N in 400 ml of DCM. After stirring for 6 hours at RT, the reaction medium is
washed with a KHSO4/K2504 solution, with saturated NaHCOQ3 solution and with
saturated NaCl solution. After drying over Na3SOy4 and evaporation of the DCM, the
residue is triturated in heptane to give 29 g of a white powder.

B) Ethy! (R) 2-(N-Boc)amino-3-(4-cyanophenyl)propionate.

A mixture of 24 g of the product obtained in the preceding step and 8.4 g of
NaHCO3 in 900 ml of EtQAc and 500 ml of HyO is treated with 2 ml of Alcalase®
for 24 hours at RT. The 2 phases are separated by settling; the EtOAc phase is washed
again with 100 ml of a 10% NaHCO3 solution, which is combined to the first aqueous
phase, and the aqueous phase is washed again with 100 ml of EtOAc, which are
combined with the first EtOAc phase. The EtOAc phase thus obtained is dried over

Nap804 and then evaporated to dryness; 12.45 g of compound B are obtained.
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20 25 30 35 89 23 Septenber 2005 Preparati onsCONR8R9- CH2NR11R12M P. C or
NVRProcess (stereochem stry) 2.68-, MeCH WABUNVRc CON ~i Pr

2. 69CON-, MeMeNVRa (R) CQCHZN Me 2. 70~Medl -78iMRa O (R) Me 23 Bedidfbbt 2003
CH2N: : ~ EtNMRa N ~i Prt Bu 2. 72CON , MeCHZN-NVRa (R)~i Pr ..2.73-1-11EtN i pr

NVRd CH CON2
(R) CON CH2N
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,,,1Pr 2.74 CON .Me NEt NVRd (R\Z 2.75,-, M, .., MeNVRd

O 2.76/ Me
o

D= +8.8° (¢ = 1; MeQH)

C) (R) 2-(N-Boc)amino-3-(4-cyanophenyl)propionic acid.

43 ml of a IN NaOH solution are added to 12.18 g of compound B dissolved in
180 ml of MeOH, and the mixture is stirred for 1 hour at RT. Next, 43 ml of IN HCI
solution are added and 150 ml of methanol are evaporated off, the residue is then
taken up in EtOAc and washed with water and then with saturated NaCl solution. 11 g
of the expected compound are obtained, after crystallization from an Et3O/heptane

mixture.
Ol?; = -9.5°(c=1; MeOH)

D) N-hydroxysuccinimide (R) 2-(N-Boc)amino-3-(4-cyanophenyl)propionate.

4.2 g of NSuOH are added to 10 g of the acid obtained above dissolved in 10 ml
of dioxane, followed by addition over 20 minutes of 8.62 g of DCC dissolved in 30 ml
of dioxane. After stirring overnight at RT, the DCU formed is filtered off and washed
with dioxane. The filtrate is evaporated to dryness and the residue is triturated in ether
to give a solid, which is filtered off and dried, 12.09 g of the expected compound are
obtained. |

G?I')s = +27.1° (c =1, MeOH)

E)R) 1-[2—(N-Boc)aniino-3-(4-cyanophenyl)propionyl]pylrolidihe.

2.6 ml of pyrrolidine dissolved in 20 ml of acetonitrile are added over 10 minutes
to 11.6 g of the compbund obtained in the above step dissolved in 150 ml of
acetonitrile plus 20 ml of DMF. After stirring overnight at RT, a small amount of
insoluble material is removed and the filtrate is concentrated under vacuum. The
residue is taken up in EtOAc and washed with KHSO4/K3804 solution, with
saturated NaHCO3 solution and with saturated NaCl solution; after drying over
NaySQy, the EtOAc is evaporated off under vacuum and the residue is triturated in
ether to give 9.3 g of the expected compound in the form of a white solid.

0'-:12)5 = -29.2°(c=1; MeOH)

F) (R) 1-{2-Amino-3-(4-cyanophenyl)propionyl]pyrrolidine trifluoroacetate.

8.7 g of the product obtained in the preceding step are stirred for 35 minutes in a
mixture of 50 ml of DCM and 50 ml of TFA. After evaporation to dryness, the residue
is tgken up in isopropanol and re-evaporated to dryness, to give 8.67 g of the expected
compound in solid form.



CH2 }-EtNVRa CONI~IiP r 2.77 CONVMe CHZ1VoNVRa (R)~iPr Me " 2.78CON .M CH
NVRa '~liPr2N 2.79CON Me ~\ NVRa ~tBCHZ M u 5 10 15 20 25 30 35 90 23
Sept enber 2005 Preparati onsCONRBR9- CH2ZNREHR12m p. C or NVRPs @ft@fber 2005
(stereochem stry) 2.80CONMe CHZI ~[ rOVMENMRa ~i Pr  2.81 /Me CH2 CF3NVRa

(R)CON~i Pr 2. 82/ MeMe103Ca CON CHIN  ~i PrO< Me 2. 83Me
25
“D

Preparation 2.19
(R) 2-amino-3-(4-diisopropylaminomethylphenyl)-N-isopropyl-N-
5 methylpropionamide trifluoroacetate.

= -46°(c=1; MeOH)

(LD, 2TFA, (R): Y= CON (if: 7= CHZ-N<;:

A} (R) 2-(N-Boc)amino-3-(4-cyanophenyl)-N-isopropyl-N-methylpropionamide.

2 g of the acid obtained in Preparation 2.18, step C are placed in 20 ml of DCM in
the presence of 750 pl of isopropylmethylamine, 1.26 ml of DIPEA and 3.2 g of BOP,
and the mixture is then stirred for 4 hours at RT. The reaction mixture is concentrated
to dryness and is then extracted with EtOAc, followed by washing successively with
water, with pH 2 buffer solution, with saturated NaHCO3 solution and with saturated
NaCl solution. 2.40 g of the expected compound are obtained.

B) (R) 2-(N-Boc)amino-3-(4-formylpheny})-N-isopropyl-N-methylpropionamide.

2.4 g of the compound from the preceding step are placed in 130 ml of solvent
consisting of ‘a pyridine’AcOH/water mixture (2/1/1; v/viv); 2.45 g of Raney nickel
and 12.12 g of NaH2PO are added and the mixture is heated at 55°C for 3 hours. The
reaction mixture is filtered through Celite and the filtrate is concentrated. The residue
is extracted with EtOAc and then washed successively with water, with pH 2 buffer
solution, with saturated NaHCO3 solution and with saturated NaCl solution. After
concentration. and drying, the residue is chromatographed on silica gel, eluting with a
DCM/MeOH mixture (100/1; v/v). 1.60 g of the expected compound are obtained.

' C) (R) 2-(N-Boc)amino-3-(4-diisopropylaminomethyl)-N-isopropyl-N-

10

15

20

25 methylpropionamide.

A mixture containing 0.5 g of the compound obtained in the preceding step,
402 pl of diisopropylamine and 608 mg of NaBH(OAc)3 in 20 ml of DCE is stirred
for 24 hours at RT. The reaction mixture is concentrated to dryness, the residue is
taken up in a water/EtOAc mixture and is then extracted with DCM and washed with
saturated NaCl solution. 0.296 g of the expected compound is obtained.

D) (R) 2-Amino-3-(4-diisopropylaminomethylphenyl)-N-isopropyl-N-
methylpropionamide trifluoroacetate.

296 mg of the compound from the preceding step are placed in 5 ml of TFA and
10 ml of DCM, and the mixture is stirred for 3 hours at RT. The reaction mixture is
concentrated to dryness, the residue is triturated in pentane, the solvent is decantered

30
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tBu NVRa CON (CH2 (R)i PrCH2- CHZ-OMe 2. 84Me , Et NVRa CONSCHZN--
2.850N Me Me NMRa C ~i PrCHZNI Q Me 2. 86Me ~Et NVRa CON( CH2N- (R)tBu
2. 87MeMerude productd COT' ~ MeCH2N D Me g3 88MeMe130CH L GONGHR bR

Mo
2.89 /Me CH22~( -Et a (R)CON~i PrC )-Et v~ 2.90 CON'Me CH NMRa (R) (i PrN 2 H
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off and the oil formed is then recovered. The compound obtained is used in crude form

in Example 39.

By working according to the methods described above, the compounds of formula

(TI) described in Table V below are prepared:

TABLE V
THN-(FH-Y'
HZ
(ID' = (III) or (XXX VII)
v4
Preparation T Y Z NMR
or m.p. °C
2.20 H COz2H NMR
CHN  N-CH,
~Me NMR
2.21 H | I /—— -CHZ-N"'"-tBu
2ZHCI -C-N’
2.22 Boc cH, N 68-70°C
*TH NMR
170°C
2HC] €N
iPr |
2.24 Boc ﬁ Me o OO NMR
. -N< 2
iPr ‘
2.25 Boc cp.N e 102°C
* TBu NMR




30 91 23 Septenber 2005 Preparati onsCONRBR9- - -----
stereochem s 2.911~1 MeHcrude producta (R)CON used

- CH2NR11R12]

H 2.92 CONVeNMRd (R) CHZ Me 2. 93/ ~~MNMRg(R) CON, ) CHI N3¢
(R)ICONCHZ Me Me M 2.95NMRd (R)D CHIN CONMe 2. 96CON-Me NEN

mp. C or

NVRPr ocess

b AbA/RA

d ~ (R)i PrCHI N

Me 2.97/Me | NVRa CONF ~~CH
Preparation T Yy v NMR
or m.p. °C
2.26 Boc _erp Bt 85°C
-ﬁ-N/ B TR
~\
5 Et
227 Boc 0 ~Et 75°C
-“-N/—\O CH N
\_/
2.28 H /N -CN 267°C
10 2HCI N
2.29 H O -CN 62°C
\ I NMR
2.30 H Q -CH,-N-tBu
15 H _Me |
JHCI ] ”N\-iPr (CH,),0H
1
2.31 Boc | .C.NH-CH, _CHz_N:EEt NMR
, t
20 | N
| ~N
NH,
2.32 Boc N Pl 128-130°C
25 CH, N""Et
N NMR
¥
CH,
Et
2.33 BOC /Me -CHZ-N: NMR
-C-N'H~(CHZ)3-N\ Et
30 e
2.34 Boc ~Et NMR
' I /7 \ CHN_ .,
-C-N NMe
__/

35

"~ Pr CH N



(RiPrz 2.98 CONaMeMNVRd (R) CHZ Me 35 5 10 15 20 25 30 35 92 23 Sept enber
2005 Preparati onsCONRBRI- CH2NRL1R12m p. C or NVRProcess (stereochem stry)
2. 99MeNMRd (R) CONDCHZ Me 2100MeMe152Cd (@) CONCHZ MeMe 2. 193 Neivbivbel 295 CH2N
D CON M 2.102/ MeNVRa CONCHZCtBu (R). i1Pr/// 2.103~Et MNVRd CON | ~I

(R Et CH2N Me 2. 104~ /FML20Ca (RICOM\ x CHZ D ~~// ~-FMe

Preparation T Y v NMR
or m.p. °C
—iPr 166°C
2.35 H ﬁ _Ms N
2HCI LN
5 iPr

Me o
2.36 Boc ‘@ -CH -N/ 66-68°C
N ¢ TtBu NMR

Et 0
.23 Boc N -CHZ-N:Et 99-102°C
10 —<\N NMR

H
Me NMR
2.38 Boc -CHz-N<<:| 1
15
2.39 H N 92°C
X . .
N
20 2.40 H -CN
0]
o

25 ' o

Preparation 2.20: NMR (DMSO + TFA): 2.8 ppm: s: 3H; 3.1 ppm: mt: 2H; 3.5 ppm: i

unres.: 8H; 4.2 ppm: t: 1H; 4.4 ppm: s: 2H; 7.35 ppm: d: 2H; 7.6 ppm: d: 2H.

Preparation 2.21: NMR: 1.25 ppm: s: 9H; 1.40-1.65 ppm: unres.: 4H; 2.40-4.60 ppm:

mt: 10H; 7.10-7.60 ppm: mt: 4H.
30 Preparation 2.22: NMR: 0.85-1.00 ppm: t: 6H; 1.20 ppm: s: 9H; 2.30-4.30 ppm:

unres.: 8H; 4.70 ppm: q: 1H; 7.10-7.75 ppm: unres.: 10H.

Preparation 2.24: NMR (DMSO + TFA): 1.0 ppm: mt: 6H; 1.2 ppm: s: 9H; 1.8 ppm:

unres.: 14H; 2.6 ppm: d: 3H; 3.0 ppm: unres.: 6H; 4.1-4.7 ppm: unres.: 4H; 7.3 ppm:

q: 4H. :
35 Preparation 2.25: NMR: 1.0 ppm: s: 9H; 1.2 ppm: s: 9H; 1.9 ppm: s: 3H; 2.8 ppm:

d: 2H; 3.4 ppm: s: 2H; 4.6 ppm: mt: 1H; 7.0-7.3 ppm: mt: 9H; 7.4 ppm: d: 1H.



2.105C N'NVRa (R) CON2i Pr 2.106/ MeHNVRa , ~ CON~* N iPrCHZ H 2.107 /M
CHZNNMRa (R)CON ,., M Me Me 5 10 15 20 25 30 93 23 Septenber 2005

Pr epar at i onsCONRBRO- CH2NRL1R12m p. C or NgRProcess (steregg EY005
2.108CON , M Me MeNMRa ~IliPr CHIN Me Me 2.109 CON , Me QNRQ%&E)~I

2.110 /Me CH2 <D-i prNMRa ROON ~-i P ( r ) 2111 CON , Me

Preparation 2.29: NMR: 2.9 ppm: mt: 2H; 4.0 ppm: t: 1H; 6.1 ppm: d: 1H; 6.3 ppm:
d: 1H; 7.3 ppm: d: 2H; 7.5 ppm: s: 1H; 7.6 ppm: d: 2H.
Preparation 2.31: NMR: 0.85ppm: t 6H; 1.20ppm: s: SH; 2.40-4.30 ppm:
unres.: 11H; 6.90-8.05 ppm: unres.: 9H.

5 Preparation 2.32: NMR: 090 ppm: t: 6H; 120 ppm: s: 9H; 2.40 ppm: q: 4H;
3.20-3.70 ppm: mt: 7H; 5.10 ppm: q: 1H; 7.10-7.70 ppm: mt: 9H.
Preparation 2.33: NMR (DMSO + TFA): 1.15ppm: t 6H; 1.20 ppm: s: 9H;
1.60-1.80 ppm: mt: 2H; 2.70-4.40 ppm: unres.: 19H; 7.25-7.45 ppm: mt: 4H.
Preparation 2.34: NMR (DMSO + TFA): 1.10ppm: t 6H; 1.20 ppm: s: SH;

10 2.60-4.60 ppm: unres.: 20H; 7.20-7.45 ppm: mt: 4H.
Preparation 2.36: NMR: 1.00 ppm: s: 9H; 1.15 ppm: s: 9H; 2.70-4.60 ppm: unres.: 8H;
7.00-8.40 ppm: unres.: 9H. .
Preparation 2.37: NMR: 0.90 ppm: t: 6H; 1.20 ppm: s: 9H; 2.35ppm: q: 4H;
2.80-3.40 ppm: unres.. 4H; 4.80-5.00 ppm: mt: 1H; 7.00-7.50 ppm: unres.: 9H;

15 12.1 ppm: bs: 1H. "
Preparation 2.38: NMR: 1.2 ppm: s: 9H; 1.2-1.8 ppm: unres.: 8H; l9ppm s: 3H;
2.6 ppm: mt: 1H; 2.8 ppm: d: 2H; 33ppm s: 2H; 46ppm mt: 1H; 70-72ppm

mt: 9H; 7.4 ppm: d: 1H.
Preparation 2.41
20 (R) 2-Amino-3-(4-((2,6-dimethyl- 1-plpendyl)methyl)phenyl-N~xsopropyl-N—

methylpropanamide, 2TFA.
Me

_~Me ‘
(I, (R) : Y = CON_p +'Z= CH,-N

25 Me

A)

A mixture containing 500 mg of the compound described in Preparation 2.19, step
B, 390 pl of (cis)-2,6-dimethylpiperidine and 608 mg of NaBH(OAc)j3 is stirred for 48
hours at RT. The mixture is concentrated to dryness and then diluted with 30 ml of
EtOAc and extracted with a pH 4 buffer solution. The aqueous phase is extracted with
'DCM and then washed with saturated NaHCO3 solution and with saturated NaCl
solution. 411 mg of the expected compound are obtained.

B)

411 mg of the compound obtained in the preceding step and 10 ml of TFA in
10 ml of DCM are stirred for 4 hours at RT. The mixture is concentrated to dryness

30

35



CH2N~NVRa (R)~iPr 2.112 /~~ M\MRa RCA ~j Owe ( -/CHZN) M Z =
CHZNRL1R12 a) This conmpound is prepared froma conmpound (I11) in V\/ni ch Z
CN and Y = CONRBR9, using the process dgﬁcrl bed in Sche ptt

CH2NR11R12 . b) This conpound is prepared'froma corrpoun ‘?”. n Whl ch

= CN and Y = CONR8R9, using the process described in Scherre 9a (step b) to
obtain c¢c) This conpound is prepared froma conpound (I11) in which Z = CN

and Y = CO%%W% {ilg r#}gnﬁﬁ%&e{dﬁﬁﬁhi-cb%@tcf BecaBRAAEE alRdlySie 0.48D & of

obtain conmpound i repar ed froma conpound (XXXVI)
in which Y G:@BP@Ctede‘éliﬂPRj’““ Feohtainedbindthe ALY Scheme 10 to obtain
conmpound (I11) me ﬁaﬁoﬂ@g\mm Preparation 2.113

(R) 2- (N-Boc) am rid )-1-(1, 3-

t hi azol - 2-yl) - @%ﬂiﬁ&%@“%@%ﬁ %@w&é‘ﬁ%'si’%@egéy@%cwwﬁﬁﬁ’%— (R : Y=
CO S 3 Septiesgrepyl3dDmethylpropanamide.

2- (N- Boc) ami no- 3- (4- cyanophenyl ) - N- et hoxy- N- et hyl pr openam de. 2 g of
(N-Boc) - 4- cyanophenyl al ani ne, 2.32 g of TBTU, 2.40 m EA and 806 ng
of N, O-di net hyl hydr oxyl am ne hydrochl oMede are m xed Aoge{her in 30 m of
DCM After stirrin@lIfBoc)2@)hotrs CONRT,  t heRgeactHarNmi xtre is
concentrated to dryness and the res %’ is then extr d with Et CAc. The

' h h th b L t
ol atggon and. t HY 18 08 s AR Borioe tn FbprSgit2 £ s B e i efln 105

crystal | i zesoff DOB andn1 66t pr af AéOHsmdrttﬁiymg cﬂf ﬂiﬂBPﬁﬁH\c)parﬂ added( Af®D sigring
overnight at RT, the reaction medium is concentrated and then taken up in Et20/H0O
and extracted with a pH 4 buffer. The aqueous phases are basified to pH 8 with caustic
soda and then extracted with DCM and washed with saturated NaCl solution. 0.168 g
of the expected compound is obtained.

Preparation 2.43

{ R).2-(N,Boc)amino-3-(4-((4 4-chﬂu0ro—1-plpcndyl)mcthyl)phcnyl-N-lsopropyl-

15

N-methylpropanamide.

_-Me F
(I11, Boc), (R) : Y=CON . :Z= -CH,-N
20 iPr F

This compound is prepared as described in Preparation 2.41, starting with the
compound of Preparation 2.19, step B and 4,4-difluoropiperidine.

Preparation 2.44 -

2-(R)-2-(N-Boc)amino-3-(4-((2,6-dimethyl-1-piperidyl)methyl)phenyl)propanoic

25 acid.
Me

(I, (R): Y= COH ; Z= CH,-N
Me

30 This compound is prepared by following Schemes 9 and 10.
A) Ethyl 2-(R)-2-(N-Boc)amino-3-(4-formylphenyl)propanoate.
4 g of the compound from Preparation 2.18, step B are placed in 300 ml of a
pyridine/AcOH/H,0 mixture (2/1/1; v/v/v) under argon. This mixture is treated with
5 g of Raney nickel and 30 g of NaHoPO2-HpO for 6 hours at 55°C. The reaction
35 mixture is filtered through Celite™ and then concentrated. The residue is taken up in
EtOAc, washed with HoO, with 5% KHSO4, with HyO, with saturated NaHCOj3



v

B) 4-(2- (N Boc)am no-3-oxo-3- (1, 3-thiazol -2-yl)propyl)benzonitrile. A
solution of 1,3-thiazole in 50 mM of. THE at -78C is prepared, to which are
added dropwi se 9.57 m of 2.5 M butyll |th851m i n hexane anggsgﬁgmbaezoos
conmpound from the preceding step dissolved in 25 mM of THE After stirring
for 1 hour at -78C, 50 M of pH 2 buffer solution are added and the

m xture is stirred for a further 1 hour at RT. The reaction nediumis
extracted w tsbluEbﬁ)%ﬁdamdt $dngrad gdaClosohhivmeandstheh driedvarsd eohcemirdted. 3.9 Hg Df
buffer and t m xture is evaporated to
dryness and t étcgggodﬂg?%rﬁggﬁﬁ}?%ﬁg{ L%hg ﬁg%ggn silica, eluting wwth a
hept ane/ acetoneNMRt Llr23 ¢ SR 1t \s) SFh LPBe2: 1m652kj 410-4. Henﬁxﬁékt'/eﬁl opbund.

O 4-(2-(N Baxsa s31ghi azol - 2- yI)propyI)benzaI dehyde. 1.65 g
of the corrpo(ggs)g ?Ir @)gH?cht IltsIte Raney ni ckel and 14 g of

re
LR o or o ) Edad |2rr(1€b3r(NfB oA dimetn Lpipen e HBOERY
(2/1/1; vl v/pi.@paﬁ@gethe m xture is heat ed at 55C for 3 hours The nickel is
renoved by dec tat n and the nediumis t c ntr d. 1 ction
medi umis extra € $OMROBAE ORfRInadHa %?rgﬁ Pgews ndlaﬁet?s Beth a
pH 2| buf fer, la@d&néumitﬁﬁh is\afdaied smhusncgﬂ oInNaHBt(d @ﬁta) dn&tacmd 1Sof mf]m)m,ﬁ-The
resulting soluti ess and t resi due js the

chr omat ogr apARe &’5‘5%0%?5 ?‘PH‘@ %lﬁt ¢ na Oé'n'@fxif&‘?ﬁ? Chysee h’ﬁtgd(agﬂthe v/ V)
to gi & 400 ragldné 1t t&emnpenteﬂﬂhr endtenrektrafipd with 5% KHSO4 and then with water.

2 s S B N B

105 | of 1, ZDQMran ttxeamdmgm}lawhn@@ﬂnmdscwengam tOEBFe( c)f arﬁépgttqged

in 20 m of u&']ﬁ‘tﬂchﬁ Hﬂe is stirred overnight at RT. The reactlon
m xture is concentrat

ness and the residue.is tt}i\g% gg upg
pH 2 buffer and™NMRH:S: %‘-‘tﬂr ]e HePH: F108-1a8: mt: ol Shh Ak ugresg 295 min24y 03
Sept eroer 2096: : 2R %19-24t A IHLN0DAYmansHt hen washed wi th saturated NaHCO3

TR O 20l K SRRRBE AT TR i SRR s

pi peri dyl rrétdcyd)phenyl ) propanet hioam de. /Me (IIl, Boc) : Y = CS-NM; R5 =
-CH2- N 1.

2 N B L ool oo B RRPERRE e 3 i G R |
g of Lavvesscm‘fdsmrmhgﬁdloxane falbnayed by dropawisoadditianr of47.6 anlraf . INTNeOlh 204 ithen
medi wg | S cg E“%E@én‘%ﬁd@?gw@ﬁf‘atet@f@?ﬂ?%?rlﬁpﬁéﬂaﬂ&daéd é:ﬁﬁhe?hié{gwﬁ théd h 2

DCM MeOH/ NH4 metureéry I ve 0.185 eexpected
conpound.  concentrated to dryness. An azeotropic dlstlllatlon is carried with absolutc EtOH and

toluene. The mixture is taken up in DCM, dried and filtered to give 2.7 g of the
expected compound in the form of a dry foam. .
NMR: 0.9: d: 6H; 1.0-1.4: mt: 15H; 2.4: unres.: 2H; 2.6-3.0: mt: 2H; 3.65: s: 2H;

25 4.0: unres.: 1H; 7.0: d&: 1H; 7.2: d: 2H.
Preparation 2.45
2-(R)-2-(N-Boc)amino-3-(4-(((2-fluoroethyl){ethyl)amino)methyl)phenyl)-N-
isopropyl-N-methylpropanamide.
_-Me _-Et
30 m,R): Y= CO-N\IPI 2= -CHZ-N\CHZ-CHZ-F
This compound is prepared according to Scheme 9a (step b) of the above
description. |
A) 2-(R)-2-(N-Boc)amino-3-(4-(((ethylamino)methyl)phenyl)-N-isopropyl-N-
methyl)propanamide.
35 520 mg of 2-(R)-2-(N-Boc)-3-(4-formylphenyl)-N-isopropyl-N-

methylpropanamide are placed in 20 ml of DCE and treated with 3 ml of ethaneamine



Preparation 3.1 = HY =R4 = -CON _ M Z = -CH2N CEt . ~Pr ~Et A
3- Phenyl am nopropionic acid, TFA. 2 g of ten-butyl 3-phenyl am nopropionate
are placed in 30 m of TFA and 20 m  of 2C12, the m Xtyar ed for
4 hours at RT and then concentrated to drsfg/:l:ess. B) The czgr;%ghén%&tégg)gl ned
in the preceding step is mxed, at 0C, in 30 M of DCM wth 3.80 g of
2-am no- 3-(4 ((di et hyl am' no) rret hyl ) phenyl ) - N-i sopr opyl - N- net hyl propanam de
and 5.02 m mdqi%d SNACORE Nexiiphteat RT. (The nreadtionr ed
for 4 hours at d concentr 6&5‘12 dryness. élawé_lrey due,i s eé%tur%gge
with ether a'ﬁd‘“&ﬁéﬁ'é‘éﬂcﬁmfﬁew R URAR @ et hﬁtaﬂ% 280 Fhen
with satur geshsfiRE! toS gHE Woth. NIHeog,esnu tthengestedotsd withi BCMLi 330 mgeof thedi um
sul phate and then, chronmatographed.an sildca, ( 5/ 5;
viv) + 3 m OPefRd eampaand | taH'Fde‘Psz'ﬁf (gzéf' éllogh&he ex g corrpound
are olft ai ne%cc%dﬂ@@ﬂtsﬁﬁéﬁueﬁﬁﬁeﬂ:orﬂpmpm m: 12H 2.3-3.0 ppm m: 11H;
3.3 ppm unresB) 2H, 4.0 ppm m: 1H 4.2 ppm s: 2H, 4.4 ppm nt: 1H,

9

7.0-7.4 ppm H. 35 Preparation 3.2 5 (V): X=H,R2 A) 10 15 20 25 30
(1V):X=Boc; R2 aomgomhe@@nmsefmmmwegemag stop are dissolved p\PME (100mDco. N

lpr "BLO %ﬂh Heatel Witf?2-fidkOr1EOBIARANA1 43 fig§ % Helprédeitco 6P K,E0 @LABINI C

d, 1.508
B o - 0 ( for 4% Bowp 1R T The RACTian i gansentrates, AcbAbe apsidug. i (kP 44 BOAKe
(Prepar ati onpd-eRiractdd $AtHOHO RERh@NWith 599 KHSOJ. Thetaquesupplseds basifid wi  of

resi due i o 1HkBMURNAACOR el P kst e%ﬁ?ﬁ%ﬁlé?t 3t e SAptRE N o

sol uti on anQ:éblﬁ&neMﬁﬂlefBﬁﬁuf&ied NaCl solution. The resulting solution is
dried. over sodi sul phate and concentrated. The residue is triturated in
péentane and th cipitate forned is filtered off by suction. The product
i's chr omat ogr ajfrephrations2.#6ca, eluting with a DCM MeOH mixture (95/5; v/v)

o ds of Q)H“O'i 882 VB &) @hin6! 3@ ccydtopRpyB(SSprbPR)AARE TRy DphepIMNd ar e
1sopropyl-N-methyl)propanmmde
/Me /IPI'
(I, (R): Y= CO-N ~p ;2= -CH,-N
r V

20 " This compound is prepared according to Scheme 9a (step c).
A) 2-(R)-2-(N-Boc)amino-3-(4- ((cyclopropylammo)methyi)phenyl)-N—xsopropyl-
N-methyl)propanamide. _
This compound is obtained by reacting cyclopropylamine with 2-(R)-2-(N-Boc)-
3-(4-formylphenyl)-N-isopropyl-N-methylpropanamide according to the procedure
25 described in step A of the above preparation.
B) 2-(R)-2-(N—Boc)amino-3-(4-(((cyclopropyl)(isopropy])anﬁno)methyl)phenyl)—
N-isopropyl-N-methyl)propanamide.
220 mg of the compound from the preceding step and 125 pl of acetone are
placed in 10 ml of DCE and treated with 180 mg of NaHB(OAc)3 for 24 hours at RT.
30 The reaction mixture is concentrated and is then taken up in ether and extracted with
5% KHSO4 solution and then with HpO. The aqueous phases are basified to pH 8
with NaHCO3 and then extracted with DCM and dried. 105 mg of the expected
compound are obtained in the form of an oil.
By working according to the preparations described above, the intermediate
35 compounds described in the table below are prepared. (The reaction process used for
the preparation is indicated in the right-hand column.)



1.4 g of the conmpound fromthe preceding step are placed in 15 m of TPA
and 20 ml of DCM and stirred for 2 hours at RT. The reaction m xture is
concentrated to dryness and then taken ug;in DCM and washgdeNfeined M0a0H
solution. The solution is dried over sodium sul phate and concentrated. The
oil obtained is crystallized in a refrigerator. NVR 0.8-1.1 ppm nt: 12H
2.2-2.6 ppm nt: 9H, 2.8 ppm nt: 2H 3.5 ppm s: 2H, 4.1 ppm t: 1H
4.5-5.0 ppm nt: 2H, 6.0 ppm s: 2H TABRBEWNB ppm nt: 7H, 8.5 ppm nt: 1H
By working as described in Preparations 1, 2 and 3 above, the conmpounds of

formula (1V), (V) or (VII) collaged he r repared: 35 97 23 Septenber
2005 TABLE VII 5 10 15 20 25 30 QCNﬁ‘(JFﬁ%M- -NHI HY R30CH Z
(rv) or (V) or (VIl) or (IX) PreparatilgnsX. R2R3Y.Z. 3.3HH\O0t -CH N t -Cn

|Z 2HCl 3.40z O | \HCHO\- M d 3.%H, oHHO cI VM C1 3.6W 05~
SO02HCO2H CH -N~Et 2, Et 0 ~-O 3. 70z CUHCHO

CH,NR, R,
10 Preparations CONRgRg -CHoNR11R12  |m.p.°Cor NMR| Process
(stereochemistry) '
Me
2.47 CON< | N/O | NMR a
R) iPr CH, N .
Me R
45 248 CON< . A NM a
iPr CH,N ,
Me ' Me
2.49 - NMR a
CON N

20 Me
2.50 -~ NMR a

Me
2.51 C0N<jpr cn, \ NMR a
25 Me
2 | =% OO ™ [
Me Me
2.53 - NMR c
CON CHNZ |
iPr H ~CH,-CF,
Me iPr
30 2.54 CON < o CHzN/ crude pr:duct c
®) |74 use
2.55 CONZ Me \ F NMR a
®) S| O, =

35




/ Me/N C 35 98 23 Septenber 2005 5 10 15 20 25 30 35 Preparation 3.3: NWR
(DMBSO + TFA): 1.2 ppm m: 6H, 1.6 ppm wunres.: 4H 2.4-3.2 ppm nt: 12H;
4.2 ppm s: 2H, 4.5 ppm nt: 2H, 7.0-7.5 ppm nt: 9H  Prepgémémber 05

NVR 2.2 ppm t: 2H, 2.4 ppm s: 3H, 2.8-371: nt: 2H, 3.7 ppm t: 2H, 5.0
ppm _unres. : 1H, 5.9 ppm s: 2H 6.4: dd: 1H, 6.6 ppm d: 1H, 6.7 ppm d:
IH;>7.1-7.5 ppm nt: 6H 7.7 ppm_d: 2H 8.4 ppm nt: 3H 9.9 ppm s. 1H

Preparation 3. P PPOONRgR,LL; 2. 4CHPNR 1$R13H | B.18°8 of NMRT 1% <H
3.8 ppm t: Z&Ep%la'\@oppm X 'SR?I ;od: 1H;E 6.12 E‘)%m IanPB 1IEI,; 7.047 c‘Topm
8.3 ppm d: UH:

m: 1OH 7. 9.9 ppm s I H PrenaLaLlnn 3 7
NVR: 2.2 pp ; .4 ppm s: Bl 2.{7-3.1 ppmEtnt : Igm& 0 t:a2H;
5.0 ppm nt] 1H, “7.0-7.8 pprﬁ‘ON( 13H; |8. S@iﬁ@mm rr‘[:P %IQ ppin s: 1H
2- N
2

Preparation{3.8 A M Y=-CON ~Pr B cH2- N Me A Htxturle con‘fsgiinl ng {480 _nu
of theScomppund fr Preparation Redl, 1259 Met he conpamig fro
Preparation|1. 13, %mo of (Em/ar]d 44Q | SEEB%P 10 nf  of Dcigisa
stirred at RT for 3 hours. The medfum ils concent to dryness amd i s
then taken §ip T n OAC, |vashed w jg)i wailer and i}rracted W H 2 uffg:r,
and the aneous2 ase i theoNt@sifiec toQi-ljl\ﬁ th slat ur NaH
solution. This mxture s extract vmth DCI\/Ian Tt henl washed with
saturated NgCI—SQIUTTOM [0 OI VE Ope37 G tnefgxpect €d C und. |99 Z3
Sept epper 2p05 NWR® 0.5 o JoGNepm unresgﬂ 7 2. 2 to 3. m upres?:
IOH 3.8 to]5 ppm unres.: 4H 35i® ppm 7.3 ppm unges.: 8H
8.1 ppm t:{1H B) 437 njg of the conpoynd obt al n |n the precedi ng_step
-and 10 m of TFA.I 20 M of e qtirrednPor 4 hdurs . The
mixture is poncefitfated fo aTONESS n crystal{lized Trome hyI
et her/ pentape mixture. The resi duri s tlaken ufth M sat ur at ed NaHCOB'
solution mkture; the orjganic phase isjdried and c¥ndentrated to flryness
under acuumto giyve 344 ng of thefeexpgcted conpggnd. | Pre tion|3.9 10
iPr

. O - - Me -
2.62 ~ NMR a
CONS 5, CHZNQMe

Q)

Me Me
2.64 CON< . CHZN/ NMR a .
iPr CH,-tBu
25 -
2.65 _Me Me NMR a
coN_
®) iPr CH,N
Me
2.66 CON/Me e NMR d
30 Me |
® O |
Me ~iPr NMR
2.67 con CHN - d

35



-CHZ N~
are placed in 5 mM of DCMwith 3 m of TFA and are stirred for

Z =

RT. The nediumis concentrated and
formed. The oil
ng of the conpound from Preparation 1.13 and

to recover t

-~Me Me 163 ng of the conpound obtained in Preparation 2.42

he oil

then ggiturated in iPsP
formed is

taken up

in 1

1 hour at .

PRI 15

170 ng of BOP are then added

and the m x ?-l-n-ed—a-t-_pH_LbE-ade_u.au- | PEA. After the — _
usual wor k- iip, Prép@aGorg of t h€ONReRg ed [conGHaNB11B1pbt b [pe6C or NMR!) Processed
in crude fo in the.fol|low ng step. Prieparation 3.10 -CO\I Me| ~-iPr
O (VvV), TFA : it R3——30—+—Fhi-s ccrr“cun'* —S—pF M:Lcd aece+d-hrg—to
t he met hods|descriéged abave é tﬁze"ﬂé‘brrpouﬁd f INIVERPr epgr at con
2.43 and the¢ conmpound frp F(I: 6&%11 on 3‘5@ HC1: Rl 23 Sept enber
2005 EXAMPLE 1 N[
| - (4- Am nongt hyT RENZYT ) - - 0X0- 2- NT O[T af My YT J et Ny T - 3- ht halfene- Z-
sul phonyl an] no) - 3-%3henyl prqu)gﬁém de hydrochl op+eg. 5 10 1 25 30 3% 10p
, RR=H, R3=|R4 = RO NN ; NH3 A)cH.N
N-[ 1- (4- Cyapobenzyl) - 2- oxo- 2 (pyr i di n-l-y‘l) thyl ] - 3- (napht hal eng- 2-
sul phonyl anf no) - 3- phenyl jpr opi onam de 0.{25 nM trietiylamne is ag¢lded to p
m xt ure of DW—FT‘#E_COWWUT - A=t 15 i pf
acetonitrill, foki/Bwed hy aq;ti, 6n of Q. onpot¥MRfrom a
Prepat@tionf 1.1 quyl 0.45 g o iprand : stirred for $ hours
at RT. The feaction m'xture i s concentrated &re€r vacyum the resiflue is
taken up i acerfc)Te He DCU 1s Mel teded off theffilt 'S
concentrated undér vacuum C'me<e5| dug i sCHzN wtga\t ed{in e and|t he?
solvent is jthen decanted off (sevdiral {i nes).
2.72 coN{ CHzN\. 3
1 ® e ™
273 Et —iPr NMR :
cond - CHNT d
Me Et
20 2 conl ca,NC NMR d
® 7
2.75 ~Me Me NMR d -
CON CH,N
®) ~0 ~J
2.76 Me NMR a
25 conZ CHzOEt
2.77 Me D NMR 2
CON »
®) ~ CH,N
30 Me\‘
2.78 Me NMR a
CON<_ CH,N
2.79 Me NMR 2
33 CONL CHZO—Me




0.61 g of the expected product is obtained after drying under vacuum over
PZO,; mp. = 195-200C. NVR S (ppm: 1.40-170: unres.: 4H, 2.30-3.40:
unres.: 8H 4.40-4.60: unres.: and 4.60-¢,70: unres.: 2H3 QeriemBerl 05
unres.: 16H B) '

N-[I - (4- Am nonet hyl benzyl ) - 2- oxo- 2- (pyrrolidin-1-yl)ethyl]-3-(napht hal ene-
2- sul phonyl am no) - 3- phen | propi onam de hydrochloride. 1 g of the conpound—
obtai ned in t Igég& ng stegNlaBRy ssq| veOHhNR4 1B 91 Igh.p, 800 NMR &t Bidcess
aqueous a ni-a, nil pf MeOH, qf di oxane and 20 n|I of toluene,
0.9 g of Ra @WWQChﬁmﬁi@D i s added jlnd tlhhe mxture g K

under a pregsure 5§y 50 bar for 7. Mftjrs The £atyl yst ijs fi INMRed of/f
t hrough Cel ifte(r) and washe@ONk O/ cllNor of 0 ution, and the
filtrate isjconcentrated| under v um The Ydue i g taken up injether
and thé preg¢ipitate fornpd is filtered Joff by suction. The product
obtained is|taken up in hydrochloric etlher and the precinitate  fofned s
filtered of{ by 5 tion pnd dri edMd. 89 g of expected pyMRUCt §S g
obtai ned. WH 5 EXAVPLEC@NI [ CH CF

| -[4-(terr-Butyl &f)nonet hyl ) benzyREE 2- dxo- - idipn-1-yl)ethyl]-3-

T ol n-
(napht hal en Wny' pf-epoRarm-de—hyidreehter+de—T16+<1)
HC1: Rl 23 Sgptenbhegr 2005| 5 R4 = -~ N, ID‘;V:DQME Ht Bul@3?Cl5 2 25a 30
g

35 1.46 M pf DI PEA are addr;@pbT J1i XtUEELNf 1. f the compoufd

a

v
1

obtained in| Preparation/ 1.1 in M qf IIcMe by addition|of 1.49
g of the cofpetrad—obta |cu P e atfrom—2; 15Bucmu T U Of _BOP, F‘Th__
mxture is ptirr@d3or 2 30 nyteeg Ig _g&{fle mat¥MBi ni ng t He pH
at 6 by add|ng DI . The %@lhm mxture Fg B tled with Et OAf, the:

T -
a

ica gel,

o 2, vt v T
\ of NW HCI i s aadded
redi due is

MeOH ni xt yire
taijned. NVMR S {ppm:

or gani ¢ phap
saturated NhCl' sQ@l84ti on
evapojated pff under vacjuum el idL
e|uting Wt h—a-chl oroforn I\/gﬂ_lll\ll_l Llrvi\ o
product obfai ned.gs5s dis \r&?

and the mixture is conc Mo %der %
chr omat ogr aphed on Seph ex(r) LH I
(60/40 v/v . 0.66 g of he expect ed product

s: 1.5-1. 9 unr s AH 2.3:3|4 unrpEP:E_ B | 3 a5 g..21}.
444 . unfes. 18H. EXA E3N-[ NMR a
1-[ 4- %(ik Pr opyl - N-zmat hyI ﬂm ntﬁ@ﬂ& benzyl ] G- -(pyrrolidin-I-
yl ) et hyl ] -3} (napKRhal end- 2- sul phoB¥l ani|no) - 3- phe pr dpi onani de

2.87 Me M crude product d
CO
Me CH,N
25 Me ,
i
2.88 Me Me 130°C a -
CON CH, |
Me Me
30 289 _-Me NMR a
’ CON
®) Nipr CH, Et
2.90 _Me NMR a
CON_.
R) iPr
CH,N
35 H




R2=H, R3= R2 =H, R3B= R =-CO N7 ; R =CH -NnPr 0.458 m of
triethylamne is added to a m xture of 0.39 g of the conpound obtained in
Preparation 1.1 and 0.41 g of the conpourgy obtained in Prepgegthes 308 in
10 M of DCM followed by addition of 0.533 g of BOP, and the m xture is
stirred for 4 hours at RT. The reaction m xture is concentrated under
vacuum theresidue jis xtracted with FtQAc_ the orggnic phase is washed .
with water, | Wipkdpasaionsatfed NE@NRgBgl ut ijon;CHpNR] sRiar dineg. NabIOSME Ol Ribieas
and with saturated NaC . [solution and dified 102 23 Septlenber 2005 ovyer
Na2SO4, and -s—evaporat-ed—4gif—under—vacutp-—0—3—g—o+—i-he
expected pfoducpoils obtlai ned aftMe cry i [ OﬁrlﬂleimﬁduoNMQ S
(ppm: 0.75t: %121.7.%&' 6H; c?H P, 25- 3. 5
unres.; 10H b unres.: Sf 6. 5 EXAVPLE 4
N[ 1-?4-[!\, N-b| s(2- hydrjoxyet hyl ) am no ’-oxo 2 (pyrrplidin-|
yl )et hyl ] -3 (napht haI end- 2- sul phonyl am no) 3- phTényI pr ¢pi onam de. 1D (1) :

Rl R4 = -CQ NQ . 2 N( ?C]—I) el 25 30 1.3 ni DI PEA aje
added to a |m xt ufd of tke C&Egl\?ﬁf; obt; ned i) paration .4 in|15 gf
DVP, foIIode by Rpditign o 96 g of th@:Hr;h d- ¢btained in
Preparation 1.1 and 1.33 g of B and|t he g is|stirred for R hours

at RT, whille nmintainirg the pH at 6 py addigg DI PEA] The reactiop m xtur|e
is extractdd with EtOAd, the organic phasM& s washed|with water, With 0. 9N
NaCOH, w th |water d w tth sat ed NACL Mefution ang dri ver Na2 ,
and t he sol|vent :T,'gé]evapc of f \undger vacu Jhe fesi dﬁgﬂ?s L
“chr oi pat ogrlaphed®h sili|c % elAting V\CH;Na MpOH NHAOH mi xt ure
(90/10/0.2;} vliv/v). Thelproduct taingd is t ogr aphed on Sephadex(n
LH 20, elutfing with a DEM MeOH m xturef (60[4@7 viv).|0.44 g of th
expected pr ' : S( pm) € 310 1 ¥ unres - AH 2 2 tq
3.6: 18nres.|: 18Hggf. 2 t¢ 4.8: S. AHM6a8 t0 8.4] m NRtk EXA'I\/PLIa 3)
N-[ 1,2-big[4-(dlethylam negaghyl) hen bht hal ene- 2-
sul phony] am no)-@)phenyl pr opi opam/de. CHZ N-(Et)2 ;| Rs =
-CH2-N(Et)2 103 23 Sept er'fb%e 05 0.8 hdded to a mxture of
0.82 g of the conpound ¢btained in Pr in 10 m of F, _
fol |l owed by—addition—of40.-.39-g-of the -hed—-h—RrepaHati-on—1y 1

and 0.53 g|of theeBOP, and th tureis? red for{1 ~NMR d
2 ®) CON, CH,N

N

Me
2.96 _Me Mes, NMR d
| con{_ 7
R) iPr CH,N,
25 >_
2.97 _Me NMR a

R

20 2.98 M NMR d

35

/_
CON
~pr CH,N




hour 30 m nutes at RT, while maintaining the pH at 6 by addi ng D PEA. The

reaction 5 mxture is extracted with EtOAc,
with 0.1IN NaCH wth water

Na2SO4, and the
resi due is chronmat ographed on

with water,

and dri ed over

sol vent
Sephadex(r) LH 20,

t he organi c phase i s washed
W th saturategy

mb& 2jgs0n

i S" evaporated off under vacuum The

eluting wwth a DCM MeCH

m xture (60/40; v/v). 0.32 g of the expected product is obtained 10 NVR_
S (ppm: 0.85:pd, dedfly 2| L LOOKRGRgINT . :CHNR) fRfly t Q el pC HANRAR | Fibbess
5.6 o 8. 4 | nrbregar IO, | ExAVPLE 5N | P
| - [ 4- (di et hy{stergoehemissy) ) benzyl ] -2-oxo0-[2- (pyrrolidin-Y-yl)ethyll-33 [nethylt
(napht hal eng- 2- sylgghonyl ) am nol~3=phenyl prMﬂ nam de. |15 (§MR R1 PO 2 30
35 R4 = -CO N-CH2-N(Et)2 & of DI PHA i s agded\to g m xture of ).72gohf
t he conpounfl obt ed in| Preparatfon 4.7Q mL pf OIMF, followed} by
additidn of | 0.51 g of the conpound obtjai ned i eparjation 1.2 angd 0.67 ¢
of BOP, and|the m xture Js stirred for |3 h at RT (while nmainta|lning the
pH at 6 by ddi ng DI PEA The reaction Mixture is.extracted with B OAM the
organi ¢ phape i sy ygphed witM Wit NaOH, wi|th wes2ec and| widh
saturated NaCl sqglution jand drifd over thg solvent is
evapor at ed pff er vacuuONhe fesi ¢ t odraphed on si)ica gel},
eluting with a DCM MeOH NHAOH p¥-¢t ur e viv/v). 0.27 g pf the
expeci@d prpduct is obtjai neMe NVR S t: {6H 1.35 to [L.8:
unres.: 4H |234—t-6-—-3—6—HHes—I2H: HH-§5——3t—dom S5
6.8 to 8.6:| unres101 17H.| EXAVPLE zMe NMR d
I\l-[2-[4-([)iethylg}tq}1nonethyl)p eny JMe- (N-i so - N .
met hyl car bzrmyl ) yl ] -3 (@NH- di ngt hyl phefH: pht|hal ene- 2- sul phonyl anj
no) propi dnani de hydroghl ori /104 23 Septe 2008 (1), HC: R R2 =H{;
R3= Me 5 1Q 15 20 25 30 {35 Me
15 2.102 CON/Me NMR a
®) SNipe |CEN B
2.103 ~Et M X NMR d
CON_
R) Et CH,N
20
Me
2.104 F M 120°C a
N
® €O F | cH,
25 Me
2.105 /] CHzN/fPf NMR a
CON ~ipr
R) \__
2.106 -Me ¥ NMR 2
CON<_.
30 r CH,N
H
Me
2.107 -~ ; : NMR a
CON




/ Me Me

Ra
added to a

3 mM of DM,

m
and 0.4 g of the conpound obtained in Preggration 2.8 in 248eptt
foll owed by addition of 0.332 g of BOP, and the

- CON ;
xture of O.

288 g of the conpound

RS = -CH2-N(Et)2 ~iPr 0.312 ml of triethylamne is
obtained in Preparation 1.4

mbér 100 and

m xture is

35

stirred for 2 hours at RT. The reaction mxture is diluted with DCM and the
organi c phase—k&mhmwwagd—mwmgm%dm
vacuum The re?mimauoas ext r adi@NRgRoh E O&&Hzl‘ﬁhﬂ%mani &n.p.Paser NISTR\a Pt ss
with water, \ST g,l-? at.ur atjed NaHCO3 sol uti on and vvith sclturated NaCl
SO| Utl on an ( pl:eg eamﬁu-y I\‘b\‘zsm, anrl £ h_' SCI et i FaS-OF—at- nrl n'F'F |ﬂder
vacuum The Jresi QUHS s di ssol %ﬁlx e =ton|MP' IM‘3 aC| ¢i fi eNMB pH Il by
addi ng hydrdIchI oric ether wWth eth t he precipitjate
formed is filltered of f by suctlon 263gﬁf ted product |is
obtained. NNR S (ppm: @.6-1.3: unres. 19 2 “funres.: 6H 2.3-3.2
unres.: 11Hj 3.7-4.9: unres.: 5H, 6.4-B.4: 1. EXAMPLE 8
N-[ 2- [ 4- ( Di gt hyl ani nonetl#nyl)phenyl]-l-(N—isWr
net hyl car barfeytyret-hyt—3ttenrzetis ”é" s ht-hathene—-gu-phemd
am no) propi ona@il®@ hydi och ,dé"f (I) HCl : CON /NB{RR2=H;,| R3@ RS
= -CH2- N(Et )2 0.98§n1 of @NM and / BOP are addeq to a
m xture of .95 g of th¢ corrpoun bt |(DH ion 1.7 and|1.27 g
of thdOconmpgund obtained|in Preparatiagn 2 bf DCM  and tlhe
m xture i s gtrrred—for—3 IIULIIb dthﬁr e oM III tore-rscongentrated
under vacuuln th&13@sidug d w_th hg or phase Bs
washed wi th|wat erggywi t h >atura ‘d-lp{aHCCBcﬁi t| 0 M th 105 23 $ept enbe
; 2005 5 10 1% 20 25 30 saturated NaC sdlutio d dr| ed over Na2SO»4, and
the solvent|is eigﬁ)ratej of T unpgd vdgcuum e5| due |Mrhorrat ograpned
on silica ggl, er ng Wth @ I\/ec}imxtur v/ vy e produdt
obt ai d8d i s|di ssdRyed i n| Et OAc, TP di f{i edCHgN addi ng hydroghl oric
et her and cpncentrated upder vacuum O. 78 g e expect ed produgt is
Obt a| nEd af CT pl,yat a: : | Lat; Tl _fi'um et L= } . :
(ppm: 0.6 fo 1.211dinres): 17ZH R.2 to 3.2. 1H, 3NMRo 5.0: a
unres.: 5H 5.2 kg 5.8 G@Mes . Me |2 tg res. : 16H; 10.41 s: 1H.
EXAMPLE 9 CH
20 Me
a) This compound is prepared from a compound (III) in which Z=CN and
Y =CONRgRg, using the process described in Scheme 9 to obtain
Z=CHaNR11R12. .
b) This compound is prepared from a compound (III) in which Z=CN and
25 Y = CONRgRg, using the process described in Scheme 9a (step b) to obtain
Z =CH3NR11R]2. )
¢) This compound is prepared from a compound (III) in which Z=CN and
Y =CONRgRg, using the process described in Scheme 9a (step ¢) to obtain
Z=CHpNR11R12.
30 d) This compound is prepared from a compound (XXXVI) in which Y = CO4R', using

the process described in Scheme 10 to obtain compound (III) with Y = CONRgRg.
Preparation 2.113
(R)2-(N-Boc)amino-3-(4-(3,6-dihydro)-1(2H)-pyridyimethyl)phenyl)-1-(1,3-
thiazol-2-yl)-1-propanone.




N-[1-[4-(Di et hyl am nomet hyl ) benzyl ] - 2- oxo- 2- (pyrrolidin-1-yl)ethyl]-3-(2, 3-
di hydr obenzo[ 1, 4] di oxi n-6-yl)-3-( napht haI ene- 2- sul phonyl am no) pr opi onam de
hydrochl oride. (1), HCl: RL R4 = - RZ=H, R3= ; RSz;se@bng(ﬁlobZ
0.497 m of triethylam ne and O. 529 g of I§OD are added to a m xture of
0.494 g of the conpound obt ai ned in Preparation 1.8 and 0.450 g of the
conmpound obtained in Preparation 2.7 in 10 mM of DCM and the mxture is
stirred for 2 hours at RT. The reacti  Xxture is co rated under

vacuum t he r_eS| duE%s%ﬁj K%fl?d. wd ’L thq{ &qlnNc phase i s washed
a f é

with water, with I W t h Wat i trited overy NaZso4, and the
sol vent is evaporated off under vacuum® The product obtarned is dissol ved

yr oot or | o Adt far Bl FAfbidpRenyNAhahEt) ﬁ%&”z%’ ﬁ“’?‘“ dis
filter®d of f by2 gsefcENSec)-d-cyaupphenylalapiace? agét‘éfd B mgogﬁlgﬁgﬁeﬂ NVR:
S (ppm: 1. 2g04Wn gcﬁlﬁo &mffetﬁﬁhﬂdréxylh&m E%Xr&e%lﬁnd%a@ehﬁ?xe'ﬂ @Eeth&flﬂsmmﬁbf

6.1 to 8.4: LE 10 N
ot yl aim noreDM) Mg ytng 52 Sopop, RO thergedtios ARGy Soncentrated to

yethyl]-3-( Zd?nédsfatﬂr Bl assidle i thed eotadieddwith)Et®AS The drgeanic phase is washed
th

(1), HO e Aok ek snO8 e SR INGBo03 GoLi6n Jid sfé's BiRGANICE®)

(ry, Hd :
addedjgo a ns'ohmme'lmfe dkpadtad gomﬁoﬂdﬂecmﬂahhamﬂ-omobmxmmjof lsoﬂopblaﬂhcn o 1 9
and 0.4 g of % e c( @P(ﬁjgd obt ai ned in Preparation 2.8 in 10 15 m of DCM
and 3 m of ol d by addition of 0.332 of BOP, and the mxture
‘is stirred fB) %(mfm—wxm%(bédhiaml Wmmﬁl)b@zeﬂiﬁé]éntrat ed under

vacuum the res t _TRe, [ ;th’étﬁ& ivehivfpafed
with a pH 4 bu‘??ég?uﬂs%’l ﬁ%‘?gf‘kﬁfa?_@le% jihﬁ]aﬁ\q‘m:tvv?ﬁh-}fssgfig Fg?&g Na?—lCCB ol ution

and dried ovasdded degpycae 9 éﬂ@ﬂtq{g%MM’J‘mW\Mﬁé?‘&t@&t i the ¢gEPoRad fIBM  The
produgd obt ame ﬁacbémgs cﬂ#s%MHV@QShﬂcEm,Amlsﬂhfﬂgﬂ’drlhomHathfSC zsodmng

11t ered_ of foRH Sinufiebrolutomae gdupd pmEe Srisufl s SugRadbes hipef ) hobfAcRer,
S (ppm : O. GFHe feactioi amdiunB i, extrabted JwﬂﬁEthc and thesbtgatdicphase is. then umml
2.2 to 3‘th§1 FFH Btrer ahd thenwith Satratdd &S solutidn. PheémiQui if evapdbfisd o 121

20 EXAMPLE 11! \
1- [ 4- ( Di_et hydrymasaoaud hipk) iesidugl fis 2thew oclrotmetographedi on 1silicg. e elufing- with( 2 4.
di chid Lgr gphog%weaaggﬁﬁﬂhﬁ%m WV 16 vk A8 O bPhe Rk ke cbinpound. |
4-(2 -(N-Boc)amino)-3-oxo-3-(1,3-thiazol-2-yl)propyl)benzaldehyde.
1.65 g of the compound from the preceding step, 3 g of Raney nickel and 14 g of
NaH»PO3-H70 are placed in 100 ml of a pyridine/acetic acid/water mixture (2/1/1;
v/v/v) and the mixture is heated at 55°C for 3 hours. The nickel is removed by
25 decantation and the medium is then concentrated. The reaction medium is extracted
with EtOAc and the organic phase is then washed with a pH 2 buffer, a saturated
NaHCOQj3 solution and saturated NaCl solution. The resulting solution is evaporated to
dryness and the residue is then chromatographed on silica, eluting with a
heptane/AcOEt mixture (6/4; v/v) to give 400 mg of the expected compound.
30 D) (R)-2-(N-Boc)amino-3-(4-(3,6-dihydro)-1(2H)-pyridylmethyl)phenyl)-1-(1,3-
thiazol-2-yl)-1-propanone
400 mg of the compond from the preceding step, 105ul of 1.2,3.6-
tetrahydropyridine and 3.65 mg of NaBH(OAc)3 are placed in 20 m! of DCE and the
mixture is stirred overnight at RT. The reaction mixture is concentrated to dryness and
35 the residue is then taken up in a pH 2 buffer and washed with ether. The acidic phase




30 35 (1), HPF6 : /M N-liPr d ; RR =H; R3=; RS = -CH2-N(Et)2 ; R2 = H
R4 =-CO N | ; RB = -CH2-N(Et)2 This conmpound is prepared according to
the procedure described in Exanple 3, stggting with 0.4629sghieiBer 2@3POUN
obtained in Preparation 2.7 and 0.475 g of" the conpound obtained in
Preparation 1.10 in 10 mM of DCM and 0.511 m of triethylam ne, followed
by 0.595 g of BOP. 0.35 g of the expected product is obtained after

crystal | i zat lipéxtfdcd vith E'CMBnd- thén R«Qs-hea(%&@l sabftdted Nﬁ{@ tsenﬂaeﬁ @Rebg YR S
unr 4H, 2.2: t: s: 3H 2.5 1to

(ppm: 1.053:

3.5: unres. ﬂ?oexﬂeag&ﬁ‘“PB"‘iP]aG‘“BW . 5H. 6.8 to 7.7. unres.. 11H, 8.3: d:
1H,  10. 4: bs: Phtpafaiibv2l 412

N-[2[4(Diethy _yl)ethyl]-S-[(2,4-dichloro-3
- meth Ibenzenesgﬁ‘pﬁ Qn%’ Q&%’L Yi}ééegﬂl g?rqlde di hydrochl oride. (1),
2HCL: R, 1piperi Meﬂlylbhw]mometmmide CH2-N(Et)2 =N This conpound is

pr epar ed accordi ng to the procedure g&tscri bed in Exa , Starting with
bt ai ned. i n Pt epar s trPTY TS - '°Bc.2vr%‘l R 3 riethylamme
and 0.518 g of BOP. The product obt ai ed I s chromat ographed on silica gel,
eluting wth al.BEY dethd eompddh @Hrom®rd mﬁ&ﬁlzalsosﬁ Q/aré placed hiw 40rmldut:t

ob 150 S LFFBRIGHeS SR o AP

obt ai ned af t 8PCs ryslenlargomtfoord thoors dihe Eadim medivrn Hercomcarntratest and ghen=155C

5 2. unr os. : Agpmathfiphél CRflce, pting yriud EDCMAMCTHHIOR pttufe (R4/T3L | 7

. 16H  10.8: sv/vAvpto give 0.185 g of the expected compound.

Preparation 3.1
15 Me Et
(V): R, = ;Ry=H; Y= R--CON/ ; Z=-CHNZ
~ipr . St
A) 3-Phenylaminopropionic acid, TFA.
2 g of tert-butyl 3-phenylaminopropionate are placed in 30 ml of TFA and 20 ml
20 of CH»Cly, the mixture is stirred for 4 hours at RT and then concentrated to dryness.

B) |
The compound obtained in the preceding step is mixed, at 0°C, in 30 ml of DCM,
with 3.80g of 2-amino-3-(4-{(dicthylamino)methyl)phenyl)-N-isopropyl-N-
methylpropanamide and 5.02 ml of TEA, 4 g of BOP are added and the mixture is
25 then stirred for 4 hours at RT and concentrated to dryness. The residue is extracted
with ether and washed with water, with saturated NaHCO3 solution and then with
saturated NaCl solution. The resulting solution is dried over sodium sulphate and then
chromatographed on silica, eluting with DCM/MeOH (95/5; v/v) + 3 ml of NH4OH
per litre of eluent. 1.924 g of the expected compound are obtained.
30 - NMR (DMSO + TFA): 0.8-1.2 ppm: mt: 12H; 2.3-3.0 ppm: mt: 11H; 3.3 ppm:
unres.: 2H; 4.0 ppm: mt: 1H; 4.2 ppm: s: 2H; 4.4 ppm: mt: 1H; 7.0-7.4 ppm: mt: 9H.

35



EXAMPLE 13

N-[ 1-[ 4- (N-et hyl - N- met hyl am nonet hyl )benzyl] 2- 0x0- 2- (pyrrolidin-1-yl)ethyl
] - 3-(napht hal ene- 2- sul phonyl ani no) - ph%%yl pr opi onam de. 2R eptembl 2089 R2
=H, R3= ,, M RS = -CH2 -N.Et A Ethyl

3-[4- (N-et hyl - N-net hyl am nonet hyl ) phenyl ] - 2-[ 3- (napht hal ene-2- 35

sul phonyl am no) - 3- phenyl pr opi onyl am no] pr opi onate. 108 23 Sept enber 2005
0.791 g of BOP i g of triethylam ne are added to a m xture of
0.578 g of the conpound obtained in Preparation 1.1 and 0.430 g of the
conpound obtained in Preparation 2111 in 10 mMl of DCM and the m xture is
stirred for 3 hours at RT. The rg=d on m._xture |3.«Mence tr wkter
vacuum t hé&V)e¥isdde Rs =x#r acRed Et Q¥ = LOM <opgani MEvvashed
with water, with saturated. NaHCO3™Sg on and with saturated NaCl
soluti®n and dried over Na2SO4, and\t he Qolvent is evaporated off under
vacuum The residue is chromat ograpIQE'd—/on silica gel, eluting with a

‘DCM MeCH mxturg)(100/4; v/iv). 0.5 g of the expected product is obtained.
B) 3-[4- (N Ethyl* N net hyl am nonet hyl ) phenyl ] - 2-[ 3- (napht hal ene-2- 10

sul phonyl am no) - 3- phenyl pr opi onyl am n] propionic acid. 1.7 m of IN KOH are
added to a mixture of 0.5 g of the g&peund obt ai ned)Me the precedgng step
in 10 M dIVEtX= Beat Bp wi H gf RgFox andYiheCR-Nyr, e& S at 60C
for 4chours.” After cooling to RT, INE p\of IN HO ar dded and t hEt

m xture 1is concentrated under vacuu ThE residue is taken up in EtOH and
concentrated 15 again under vacuum T xpect ed product is obtained, and

: d without_ furth tion. C . o
L1450yt - BT b sty sosyiofL Sldgioh - XByPIaNs dei 15088 of
g:c ) gtggy[a]nd3Oi-ﬁgmmmteﬂlmhmbﬂwmlrfm}@mmﬂyﬂ-pbmo?ﬂr:f&mnde 0.403 ¢
conmpqgund obt(XﬁP rq i@ei}ﬁ %Hﬁ%%gggﬁa'ﬁpd&g%%ﬁam%&pyr@oﬁfneh'ilz%dlo m
of ., andstirfed for 2t houss a5 RTY iAfteg doncantrating to dryaessRthe msidue ds dakedripingt ur e
| s poured ”EL@) WAGRE wé‘sﬂ%% uf*‘saﬁfr&&PN gfgﬁmcﬁn RAE $Berl, Svitheshed

wi th water, sat ur at ed utl1 on an sat urat ed, Nad

sol ution andsat!mtédl Wrsqwhcamumﬁé SOBBIOPelﬁtdfleéi YRl g sulphpte ando

vacuum 0. 4 Qnedneabi. %e?esim z@h@tﬁm&d inﬁ)éﬂ%@'aﬂ@%@% &bltaﬁ%ﬁﬁetﬁi@fiﬂﬂel‘eﬂatl on
fromiso ether., NWR .

3H 2.2 to HIEDY guition, "Thé mduculsmqsn%omp'aﬁﬁlr%ﬂhcaz ﬂf’“"@ggﬂf’ba pyroE,
18H. “EXAMPL BnikfurdH(B5/5; v/v) + 4 ml of NH4OH per litre of eluent. 1.402 g of the expected

1-[4- (D et hyl am noget h bepzyl j - 2- oxo- 2- (pyrrolldln 1-yl)ethylj-3- 30
( napht hal en&CHPSHR ﬁ'@d%h‘%ﬂ‘?cﬂo) 3-phenyl propi.onanmide. 35 R4 = -CO NJ ; R5 =

- CH2- N(Et) 2 10B)23 Sept ember 2005 A) Et hyl
3-[4- (di et hyl arj pormthy | RBEIN trof e PORBIERPAS Haced in 15 m! of TFA and

20 ml of DCM and stirred for 2 hours at RT. The reaction mixture is concentrated to

= dryness and then taken up in DCM and washed with 1IN NaOH solution. The solution

is dried over sodium sulphate and concentrated. The oil obtained is crystallized in a
refrigerator.

NMR: 0.8-1.1 ppm: mt: 12H; 2.2-2.6 ppm: mt: 9H; 2.8 ppm: mt: 2H; 3.5 ppm:

30 s: 2H; 4.1 ppm: t: 1H; 4.5-5.0 ppm: mt: 2H; 6.0 ppm: s: 2H; 6.8-7.3 ppm: mt: 7H;

8.5 ppm: mt: 1H.
By working as described in Preparations 1, 2 and 3 above, the compounds of

formula (IV), (V) or (VII) collated below are prepared:

35



sul phonyl am no) - 3- phenyl pr opi onyl am no] propi onate. A m xture of 0.599 g of
t he conpound obtained in Preparation 1.11, 0.368 g of the conpound
obtained in step B of Preparation 2.7 and,9.184 m of tri i { 5
10 M of DWF is stirred for 4 hours at RT.99After concentrgllt§ ?#g@]ﬁhéﬁr(}ggcti on
m xture under vacuum the residue is taken up in Et OAc, the organic phase
is washed with water and with saturated NaHCO3 sol ution and dried over
Na2SO4, and the solvent is evaporated agffgupdgr vacuum 0.715 g of the
expected product is tained. B)

3-[4-(Di et hyl am norretl yl ) phenyl ] - 2-[ 3- (napht hal ene- 2- sul phonyl am no) - 3- 10
phenyl pr opi onyl am ng%bﬁn_ _icg_gi_ ‘8‘@# 4. 75 m of IN KOH are added to a

m xture of 0.715 g ﬁ-g rﬁ tained in the preceding step in 10 m
of EtOH and 10 m of dfoxane!!and If he m xt (I'é) or(V)oe ¥Bon{IX) ni ght at 60C.
1.75 mS of IN HCL are Bsded &hd tKdlmi xture is concentrated under vacuum
The expected product is obtained, Jand is used without 15 further

purification. C

N-[ 1-[ 4- (Di et hyl am nonet hyl ) benz: P- 0X0-2- (pyrrolidin-1-yl)ethyl]-3-

( napht hal ene- 2- sul phonyl ami no) - 3Ng#nyl pr opi onami de. 0.161 m of

triethylamne and 0.515 g of BOP gre added to a m xture of the conpound

obtained in the preceding step an@'0.098 ml of pyrrolidine in 10 mM of 20

DVF, &pd i T XTUurg 7S blihleu FOTTZ Maor s af Rio . 1he _feacr on XTQre 15
i he

pour ed i n| Brepagptions hnd ext Mcted wijh Fr@AC R3qani ¢ nhXse ik wadhad
W th satufated NaHCIB 'solgtion anfl w tg sat %ol uti op and, drEef
over Na2Sp4, and thg solvent is evhporated o iCI um 0] ng'[fszg:Et

y the expecjed producf is obtained. NVR ,S (ppn: [-G:Nt: pbi1; 1.3 to
1.7: unrep.: 2%, 212 to 3.5: unres|: 14H, 2 8. u . 2H, 6.7
to 8.4: upres.: 18H EXAMPLE 15 .

=4

N- [ 2- isl-( D_of h\}_ll‘ am.honet hyl ) phnnyl } L 1. (YI\L ot h‘,’ N SOPF O:\Jl! cat-bar \Jll I\et hy] ]
3- (benzo[ I, 3] djgoxol | 5-yl) @z'( napht hpl ene- - sul phonyl am ho) p# op\oham de
hydrochl ofide. 30 (), Heka BCliPr |35 O Ny N~ - CH2MN( Elpfy 110
23 Sept enper 2005 A ' . 1 — -

3-[4-(di [ 3- hpl ene- 2-

sul phonyl am Meli -5-yf) propi onyl am ho] propi ohate. 0. 652
g of BOP [ ne_ape added to a nm xture of[0.5899

of t copaund 13 aration 7 d 0 410 glof the conpound
obtaihed n % 0 m of F, a@d—t he m xture

; xture is p dLnto an
Et OAc/ satjur at ed Na . phas@lis sh th w8 arfd

W th sat Na2SO4, anjd the Soljvent is
evapor at § xpected product i9g obtained.
25
COoH —~Et
-CH,-N.
2 Et
0
g
30 0,-
37 2
H X CHO
Me =N
Ci

35



10 B)

3-[4-(Di et hyl am nonet hyl ) phenyl ] - 2- [ 3- (napht hal ene- 2- sul phonyl am no) - 3-
(benzo[ 1, 3] di oxol - 5-yl ) propi onyl am no] prqpi oni ¢ acid. 1.9+ ofmbb ¥6dd are
added to a m xture of 0.83 g of the corrp?%nd obt ai ned in thgﬁ%r ecedi ng
step in 7 m of MeOH, 7 m of EtOH and 7 m of dioxane, and the mxture is
stirred for 4 hours at RT. 1.9 ml of INHCO are added and the m xture is 15

e e LIRMRD t Upnti BERN .G MRe.:nibif ur e
(301 50; v/ vy PIEB PHBAAN oY A YL MR QJM%@dM?FA S: t1aksn Ut b

er vacuum _taken | uene a
concent r at ed2driti2 ppmy sty lAR A PRm: 3 2 43P Wﬁ@%&ig Eg[[ are
obt ai ned. C) preparation 3.4: NMR 2.2ppm: t 2H; 24Egy . s: 3H; 2.8-3.1: mt 2H; 3.7 ppm:

Lt o B R L VA o (o A B e @f@ﬁﬁ‘% Monany

de 2@ hydr og! hlI(Dr‘I 1i9.5 ppmtmy 681; 701 ppm d: |2cht8rabppnin mo3kh Sfhpprinusnl

et PR 5 N gl B B 2Ho80 g e 4o 0

N et hyl | sopr'oﬁﬁ &0 ppmi mt:18L6.1:0d: 1N, 3 ppri: mitrel By %0-0r6eppms: ®t: 0Hsd.7 posp: 24

hours at RT. Sjggoncentrated under vacuum t he residue
is 25 extrac?%?ﬁfﬁﬁéf %Auq]g(%gbglrgan}?c phase is vvashed W th \aﬁ‘gr W th

saturated Nenepmstienp 7t NMRaAd pam: i 2 2t apey s\ib) 2.7-9d| RRT-OR: &PRIBN ¢
phasegg s ext{ggﬁ%@ 1t aER 7,047 8 Wk 'meS O3ME 8.918.5 pira: MbBER WY phrase 1k
basi fied by adding atur ted NaH solution and extracted wth DCM the
organi ¢ phase i BreparaieRi3®i t h  sat urated NaHCO3 sol ution and dried over
"Na2SO4, and the solvent is evaporated off 30 unfder vacuum The residue is
chromat ographed on silica gel, eluting vvith 3~ BCM MeOH mi xture (95/5;

v/ v). The product obtai nedg lgj J=\H£d acidified to pH 1 by
addi ng hydrochl oric ether I ed Wi t h e Re and the precipitate
formsig is filtered off by suctlon. 0. 058 9 of e®pect ed product is
obtained. 35 NVR S (ppm: 0.6-1.4: unres.: 15 \2/2 3.3: unres.: 10H
3.7-4.9: unres.: 5H;, 5.3-5.8: unres.: 2H 6 8.5 unes.: 16H, 10.5: s:
| H 111 23 Sept ember 2005 5 10 15 20 25 30 3 E 16 N[

1-[4- (D et hyl am nonet hyl ) benz )Mexoné Qﬁ{ I/ di i\ 1-yl) et hyl]-3-phenyl -
3 (qU| nol | ne- 2- sul phonyl aYn-rr appona d'e NYWrochforide. (1), 2HCL: R =
R2 = H; RS_= N(Et)2 A

Et hyI § [4 (d| et hyl am nomet hyI )phenyl ]- 2 [3 pl%‘?]yl -3-(qui nol i ne- 2-

sul pI% nyl am noz/gf opi onyl am no] propi onate. 0.467 g of BOP is added to a

m xture of 0.3 g of the conpound obtained in Preparation 1.12 and 0. 421
g of the conpound obtained in step B of Preparatiog_2..7 in

(V) RR): X=Boc;R,=H; R;= :

O
25 | OJ
M
Y =-CONZ ~Me . 7- cH-N
SiPr
Me
30 A mixture containing 480 mg of the compound from Preparation 2.41, 259 mg of

the compound from Preparation 1.13, 370 mg of BOP and 440 ul of DIPEA in 10 ml
of DCM is stirred at RT for 3 hours. The medium is concentrated to dryness and is
then taken up in EtOAc, washed with water and extracted with pH 2 buffer, and the
aqueous phase is then basified to pH 8 with saturated NaHCO3 solution. This mixture

35 is extracted with DCM and then washed with saturated NaCl solution to give 0.437 g
of the expected compound.



10 M of DWF, followed by addition of 0.147 ml of triethylamne, and the
mxture is stirredfor 2 hours at RT. The reaction mxture is poured into
an NaHCO3 solution and extracted with Et§fc, the extract siaghswi t h
saturated NaHCO3 sol ution and extracted %\th I N HC1, theﬁagﬁﬁﬂg@aqueous
phase is basified by adding solid NaHCO3 and extracted with Et QAc, the
organi ¢ phase is washed with water and dried over Na2SO4, and the sol vent

IE evapgrat )ed ofNMRA®ET to/ 2BPpM LQII‘MZ'H‘%‘OE .2ti6e3 @ gpmcﬁﬁﬁs ntJBIdl(Sc& to §|pprn ,
obt ai ne B a en en qui nol i ne- 2-
sul phonyl am HEB ré&%%ﬁ”éﬁ&&?ﬁgﬁpﬁ ﬁ'&‘]es 8 8&1 8¥|[ ]%INaO-l are added

to a m xture of B).485mg oﬁthetdmm;mun@@btmhadbhahmpd:cedmg step apd dOeavl ofgTEAdp i n

20 M of Et d t r

overni gnt ot 2R of REM fle RO A BIRTIING Hiifule'ts Cafithnybled doSttyness
concen®r at ed and tizker crysteliged fromecthyk pher/pérsancamintungp The, residugds dakgagup in a
concentrat edpgag)d tu'r'eﬁg@r fﬂoldiga SHieEk S GheT Oftinlc IphaSDtAI RBRd aRd | S

used wit hout furt purl I catl on

N-[I-[4-(Di eswpamtﬁéi@ pespaAsnYarupmde give-343yne of thaienperisd commapng. 3-
phenyl - 3- (qui nopi-éi,grazmﬁglg)hopyl am no) pr opi onam de di hydrochl oride. 0.103 m
of triethylamne is added to a m xture of the conpound obtained in the
preceding step and 0.063 m of pyrrolidine jjp 10 M of DW, followed by
addi ti®on of 0.327 g of BOP, and the m xt s stirred for gghours at RT.
The reaction n{MuﬂbRﬂsXT)BQﬂeB: FH ¢ ByTE sat yr ¥t=edCONECOS ni xture, the
organi ¢ phase is washed with saturated S dhution and drilsd over
Na2SO4, and the solvent is evaporated off nderOvacuum The residue is

. chromat ographed on silica gel, eluting vvith(h\écl\/ll\/ba—l m xture (95/5; v/v)
~and then with a DCM MeOH NHACH m'xture 1 3 Sept enber 2005 (90/10/0.4;
v/v/v). The product obtained i Iv d in\Et QAc, acidified to pH 1 by
addi ngg hydrochl oric ether and Tut e Wy h efher, and t he precipitate
formed is filtered off by suction. 0.08 MGhe expect ed product is
obtained. NWMR S (ppn) 1.0 to 1.9: unres.: ; 2.45 to 3.55: unres.: 12H

4.0 to 5°0: 5 unres.: 4H, 6.8 to 8.9: unres. 17H, 10.1: s: 1H EXAVPLE 17
N- [ 163 mg of the compound obtained in Preparauon 2.42 are placed in S ml of DCM .

L 10 ottt b s
,% 20 zgetg%ntglga mﬂf.’{zﬁg,aﬁ/ canted 0 @cpvery l‘ N’,Ep p)l A$c)rme5|
H [ 1-T4-

For rmké?ﬁngmh)tcﬂnﬂ)w ﬁemynrsqhgcbfnmk Oﬂxﬂlﬁidhﬂlﬁolﬁ Emparhﬁdnallemaﬂ:}

sul phonyl am i Q f al um I

added to a W‘B&@Q%g%ﬂﬁﬁg Pﬁ@ergc r{g‘ W‘T‘Hﬁm é%% bf?é‘ﬁé%ﬁﬁfe 1

and 40 ni ofDIRE’AfAftm thenasuh] veork- upheo 285«¢ wfethe expected compound is obtained,
which is used in crude form in the following step.

10
25 Preparation 3.1

/Me .

(V), TFA(RR): R,=H ; R, = ; Y=-CONT_ " :

o—/ 2

30 F
F

This compound is prepared according to the methods described above, starting
with the compound from Preparation 2.43 and the compound from Preparation 1.13.

35



refluxed for 2 hours. The insoluble material is filtered off by suction
whil e hot and washed wi'th MeCH, and the fiItrate is concentrated under
vacuum The residue is taken up in chl (r)r{ form the insol pbkepember200s5, 1S
filtered off by suction and washed wt n McOH chl orof orm m xture, and
the filtrate is concentrated under vacuum The residue is taken up in
chloroformand filtered, the filtrate is washed with saturated NaHCO3

sol ution an I?_‘;a%urat ed NaCl solution and dried over Na2SO4, and the

solvent is eva ora of f under vacuum 2.4 roduct are
obt ai ned. B) p N-[1-(4-Aminomethylbenzyl)-2-ox0-2- (pyr?ohdm E-y?)ctefn ﬂ?f-t(nap Pecr{ 9t

N-[1-[4-(Et hsy,éﬁ, mﬁ&m bi@.ﬁmpfbﬂuoamﬂmehadfdamombldlnl yl)ethyl]-3-
e-

(napht hal en honyl am no)- 3- phenyl propi onam de hydrjochl ori de. AcOH is
added, to pH 5, to a mxture of 0.5 g of the conpound olytained in the
precedi ng step, 0.057 g of sogF vy epetior ohydri de, O. of ethyl am ne

hydr ochl ori de and . L 1R ™ . and the
m Xxture is stirrgg%%r 2’ho THreEZmEI[ure’f i's n%rated under

vacuum the residue is extracted wth DCM the organi cphase is washed
with saturated NaHCO3 solution, wWTh}KHSO4/ K2SO4 buffer solution, with
sat urat ed NaHCO3 sol utlorRand-QD-l Nd ojer; Rys>€ENHynd t he sol vent is
evapor at ed of f under vacuum The r&sidue is chromat ographed on silica gel,

elutijpg with a DCM MeOH mi xture (90/10; v/v) er 2005 t hen
o DOIPReCH NHioR MOy mpobmmzal) 6 k- Xy gy PR BB HE 2 <
d| ssol ved i rgu]%q-,g}éfﬁmﬂgd cglgy@glﬁrgplaﬁﬁﬂldby addi ng hydrochloric et her and

0.112°g of 1t Pt 8o Srﬁﬁéwtﬁgiﬁ“ﬁ?. digpodth ro?n' an

0.112 g of the
MEOH et her  IBrifatition a INWAR: 18Bm{ pyfmpcetdini@ile,ofctlosveduby tiopHof 0.7l g pf3the

unres. © | Ot ofipdind frofl Prebafifiohd.1 nd 0.4 87 DO Hindne iRt & stifcefer 5 14H
N [ >1<'%‘ 4- ( Di eulsydt RT.restehstionomiztye]is conpeptrated Wﬁero\{apwxﬁF tibpﬁ%“é‘fenﬂfllfk@-

(napht hal eny?, S ReNHe AN TeRARSHY R A ieconbntaldd undek vaGaurg0. 25

f AcOH 0.1
di met hyl ani Adetpsides i t@rmedaﬂ@ﬂmaee 3 the,salvent iy thepieditet o %’géevé"%f“‘?"r?%
conpound obipgy (';f%f'tﬂe xPBctéd gfmd?awwlobmiﬂedl 8ftérOdtyingo findeDGMcutinal o vereR Oty
g o

portionw se ad If?‘&@& 0. 45 f sodiumtriacetoxyborohydride, and the
mxt%e is $Pr7dd q8 hours at RT. The reaction m xture is diluted with
he or ganiNMRh&@Ss @pn®: WGEIQEZD wintds. sﬁﬁuz.é()édttﬂxlamressdﬁt #.80-4:614 unresed

over Na2SM4 solv e ff under vacuum The resrdue
s chromat 88?‘23%‘%9 ﬁ §\i§ £ngij?/\%q'th a chlorof orml MeOH m xture

(95/5; vi/v). cn)a\z-{g(mmmmemymm-arcu@uupmh@m émlrls&lyi Wﬂ%‘bﬂmm-
2-sulphonylamino)-3-phenylpropionamide hydrochloride.
1 g of the compound obtained in the preceding step is dissolved in 4.5 ml of
25 concentrated agqueous ammonia, 20 ml of MeOH, 5 ml of dioxane and 20 ml of
toluene, 0.9 g of Raney® nickel is added and the mixture is hydrogenated at 50°C.
under a pressure of 50 bar for 7 hours. The catalyst is filtered off through Celite® and
washed with MeOH/chloroform solution, and the filtrate is concentrated under
vacuum. The residue is taken up in ether and the precipitate formed is filtered off by
30 suction. The product obtained is taken up in hydrochloric ether and the plecipitate
formed is filtered off by suction and dried. 0.85 g of the expected product is obtained.
MH' = 585
EXAMPLE 2
N-[1-[4-(tert-Butylaminomethyl)benzyl]-2-oxo-2-(pyrrolidin-1-ylethyl]-3-
35 (naphthalene-2-sulphonylamino)-3-phenylpropionamide hydrochloride.




EXAMPLE 19

N-[1-[4-(Azetidin-1-yl nethyl)benzyl]-2-oxo-2-(pyrrolidin-1-yl)ethyl]-3
(napht hal ene- 2- sul phony] am no) - 3- phenyl promélonam de hydro%nlsg {e% r%ddz?' HCI
: 89 g

' R RA =-CO N RS = -CH2- NJ 114 23 SeptEnber 2005Amxtu

of the conmpound obtained in step A of Exanple 17 and 0.086 ¢ of azet|d| ne

hydrochloride and 116 | of TEAin 15 mM of MeOH is stirred for 1 hour at

RT. Next, 0.072 ml of AcOH is added, the mixture is stirred for 15 mnutes
[ [ ¢ mxture is

stirred for 2 5 hours at RT. T : Yon m'xtureisc

2Rt rat ed under
vacuum the residue (DsB@xR; a0 R,he Iy He ;i s washed
with saturated NaHCO3 sol ution ‘ ed over NaZS he solvent is

evaporated off under vacuum. The re?_d.u i's chromat ograp ed on silica gel,
el utingSwith a DCM MeOH mi ture(I()95 V/Véﬁ S:ﬁtg;a_DGWNEO-VNI-MO-l
m xture (95/5/0.5; v/v/v). ﬂ'ﬁe obt atsn Ifl Ui ssol ved in EtOAc,
acidified to pH 1 addi n roc Hc et her an iluted wit et her, an
idified p by addi ng hyd hi h d dil d with h d
the precipitate fio Fﬁg t f apﬁﬁ!g& t AR ed
product is obtai nei %ﬁ@kﬁéﬂ?ﬂd@ t& :HrﬁendrtngOG Q}fhﬁé &{:?éouhg%g i
unres.: | O+ Preprgionhlds i3 ot DV, falogied ed i adition g1 40ce g8 thescompeuns
EXAMPLE 20 obtained in Pre tmn 2.2 and 1.38 g of BOP and thc mxxture is stirred for 2 hours

L a0 o e oo b by o The regstiony,
napht hal ene-

:\j_ [ 1R[S4:( - O&ZMW&J)SZCJA%&&CC! with EtOAc, the orgamc hs(ijse is wasl-llcd with water, with 0.2N

| -[ 4- r i di n- e - '
L S Ao B S Sl A g, e
‘nitrite i s adeelsentds avaporsted effaimder Eacyumf Thtmesuhwps)dudmatﬂgmphed ohsiligagehl e
1 100 m h

110C fgs 2 hotuRepid Es@?ﬁ%ﬂ“&‘?@@%@ﬁ%&%ﬁ?@lﬁ%S‘e”r"?"v)agﬁhfﬁ*"a'%“
residue is egbiainedds digselnedinatml oh MeQhh? sl JON HE! iscacded; ang the mixtwre
and dried_ovess coliadied BfMbr YaBUER! TR YesidBe B ARBARIGRHpAEA o rségnadea@qmo The

residue is taken up cipitate filtereq off
ot on. 2. 7acgueg wiHt 2 dXohEMRH gt (CHHE vE M@a”‘?@e Expeated product i
N-[1-[4-(Chl Oblﬁtaiﬁbbyl )benzyl] 2- 0x0-2- (pyrrolidin-1-yl)et hyl ] - 3-
(napht hal ene- 2-s phe%p nam de. apd. %_ -1.4 15
Septe r 2005 ( yl ufpﬁﬁﬁ }gx )I?)L%” IerEs (004 ’ZI-\#‘ ér‘{'olulgkcﬁ%h- Sfl?
-yl) et'hyl ] - 3- 3.8apdit2tEl e44-9; ﬁnmﬂl RHo 6,8+ 8161 wroys. 31§Heny| pr opi.onam de.
EXAMPLE 3
N-[1-[4- (N-Propyl-N-mcthylanunomethyl)benzy]] 2—oxo-2-(pymohdm—1-
ylethyl]-3-(naphthalene-2-sulphonylamino)-3-phenylpropionamide.

O

= -CO- N ; Ry=-CH,-N
\_

30
0.458 ml of triethylamine is added to a mixture of 0.39 g of the compound

obtained in Preparation 1.1 and 0.41 g of the compound obtained in Preparation 2.3 in
10 ml of DCM, followed by addition of 0.533 g of BOP, and the mixture is stirred for
4 hours at RT. The reaction mixture is concentrated under vacuum, the residue is
35 extracted with EtOAc, the organic phase is washed with water, with saturated NaCl
solution, with saturated NaHCO3 solution and with saturated NaCl solution and dried



0.3 mM of triethylamne is added to a solution of 1 g of the conpound
obtained in the preceding step in 10 Ml of DCM followed by addition of
0.167 m of 5 methanesul phonyl chloride, d the m xture or 30
mnutes at RT. A further 0.3 m of trieth mne is added23|$oq?%ﬂnﬁér 8§5/
addition of 0.167 m of nethanesul phonyl chloride and the reaction m xture
is stirred for 30 mnutes and concentrated under vacuum The residue is

extract ed i t iS04l Bd Heaplho RN BBolafed JRSHEE Wichiln O 9 ofahe el

over Na2SO4, and IS evapor under 10 vacuum 0.68 g of

the m xture ofrodygsdseliaingd a&er&rxswlbzasmafr%& CC)

N[%t L4| (di but y| RMIRROBELpM)) [T M BHE- PROLZ- Rk GHARID: lsayme}zmgol/rszlé

" nNa al ene- Z- a (0] (6] % sodi um
hygrl de in oz?igé Hﬂég Hhﬁ lé&?@% ﬁrefgﬁ g%“’& if“"ﬁqsbaéa gm nein5m of

THF, arfd the BXAMPIEE 4s stirred for 30 minutes at RT. 1 g of 15 the

coirred. for 18 WAL TN SHERR b ot BELGM SR e Py | ©
vacuum t he ryd¥tigil3-(saphthaienzed-audphonytanbion)-3phenyprepitinemidéase i s washed

with water and dried over Na2SO4, and the solvent is evaporated off under
vacuum The residue is chromat ographed on silica gel,] eluting with a

chl orof ormi MeCH mi xture (95/5% g of the e d 20 product is
obt ai ngd. MAM698 NPLIEQ R? ;
1-[ 4- (Butyl am nonet I)benz N Qx2£2- (py roI|d| A- thyl]-3-

(napht hal ene- 2- sul phonyl am no) phenyl pr opi onam de hydrochloride. 25 (1),

HCl: R, 30 35 R4 = - ; H NH- nBu iﬁ‘z
N-[1-[4-(N-Benzyl - I\I—butyR@’l'n f(aa‘eﬁyl)behﬂslﬁ 2CHNEHYROM; din-1-y1)
et hyl ] - 3- (napht hal ene- 2- sul phonyl 0) - 3- phenyl pr opi onam de hydrochl ori de.

0.073 g of 80% sodiumhydride in oil is added to a solution of 0.397 g of
N-but ykbenzyl amine in 5 nm of THF, and the mixture is stirred for 30
m nutes at RT. IBﬁalgfm‘PEAetre:mddmdundmhnaenémaamrqioapdabmineﬂxai’peparmnare

RT-"The 1 nsoP bl 30t M JoFREL pf §a5Bndr 6 6 ot b chefobAl. obfiube e, 1

and the filtPmepardtionclohend i 33tgoef maeand/taemmurwestmfgn% hpyrs a KT, sehiled

h he,H
\Il\lmatCI Eg:\/lutlton angﬁglr%cﬂ%hgﬁ 'éb%%ﬁhﬁ&a m%e Soré\;igboﬁ%xm\ll‘%l?s}%éfﬁ@ﬂh
under?(z vac udie. ep%ﬂﬂéﬁﬂ‘ﬁ%lwsbﬁ%w&@r%%&’@rp AN h watep, gp U‘%th
a

ot & of g ; mhhﬁ@d Na€l 4oRitiof Gind; drieldvdver NS0 ) € thbsoRxaeik dppratduoff i s
obt ai ne

N-[ 1- [ 4- ( But YN9ET Neswumhy The iesidns _is. ghugmatqeserhied) pp; flida 8e) o Eiiing_ With 2
(napht hal enem:MMﬂDHmTHaolmojmﬁugﬁe@ﬂn;ﬂ@m onawv)d e Tivg d rppadudeor iobtmneﬂ a’s{ﬂh
of INHC is sSQ iv O 0 e
10 preceding @P gﬁa@%" W@%—f Il‘%l%éb \fg"a' 59“?@8%“%&*89@ 0 o&d{

pal | a:gé um onva&lth%gaftheaax@ecttbdepmdut&;s ebiamedydr ogenat ed at RT under a

resstrte of 13 . r h t . I r fa. ugh
gel Tte(r) and V\m S‘&Eﬁ) 18 td'PY! Gnred NFHC 30ALYE6: dnted ! 1618 £8 1048 thle.g
H; 6.8 to 8.4: m: lSH
EXAMPLE 5
N-[1,2-bis[4-(diethylaminomethyl)phenyl]ethyl]-3-(naphthalene-2-

sulphonylamino)-3-phenylpropionamide.

Sesgtie
35 R, = —@—CHZ-N—(EQZ ; Rg= -CH,-N(Et),

30



McOH chl orof orm m xture, and the filtrate is concentrated under vacuum The
residue is chromatographed on silica gel, eluting wwth a chl orof orm MeCH
m xture (95/5; 15 v/v). 0.12 g of the exgﬁﬁted product i 9300LanRed2004 C =
641 By working according to the procedure escribed in the preceding
Exanpl es, the conpounds according to the invention collated in Table VIII
bel ow are prepared. TABLE VIII 20 02 N HCHz V O 3 (1) 25 30 35

Exanpl esR3RARSSal(t 8 fiho$ mmPFJx!VB adieltlito @QnixtbreHét-0. QM f(tBe col Gnd]-Ethﬁleaﬁn30
(5) (£LOO N NbERsronch 540 (1 ok} EIMEnjobioy et ackin eRO30E o Bl (ko
(d)I '\ -CO NQ@btained in Preparatlon 1.1 and 0.53 g of the BOP, and the mixture is snrred for 1
hour 30 minutes at RT, while maintaining the pH at 6 by adding DIPEA. The reaction
5 mixture is extracted with EtOAc, the organic phase is washed with water, with 0.IN
NaOH, with water and with saturated NaCl solution and dried over NapSOy, and the
solvent is evaporated off under vacuum. The residue is chromatographed on
Sephadex™ LH 20, eluting with a DCM/MeOH mixture (60/40; v/v). 0.32 g of the
expected product is obtained.
10 NMR: & (ppm): 0.85: t: 12H; 2.1 to 3.6: unres.: 16H; 4.4 to 4.9: unres.: 2H;
6.6 to 8.4: unres.: 22H.
EXAMPLE 6
‘ N-[1-[4-(diethylaminomethyl)benzyl]-2-0x0-2-(pyrrolidin-1-yl)ethyl]-3-[methyl-
} (naphthalene-2-sulphonyl)amino]-3-phenylpropionamide.

15 .
R,= -CO- N/—. ; Ry= .-CH -N(Et)
20 4 \_ ? 2 2

1 ml of DIPEA is added to a mixture of 0.72 g of the compound obtained in

Preparation 2.7 in 6 ml of DMF, followed by addition of 0.51 g of the compound

obtained in Preparation 1.2 and 0.67 g of BOP, and the mixture is stirred for 3 hours at

RT while maintaining the pH at 6 by adding DIPEA. The reaction mixture is extracted

25 with EtOAc, the organic phase is washed with water, with 0.5N NaOH, with water and
with saturated NaCl solution and dried over NaySOy4, and the solvent is evaporated off

under vacuum. The residue is chromatographed on silica gel, eluting with a
DCM/MeOH/NH40H mixture (90/10/0.2; v/v/v). 0.27 g of the expected product is

obtained.

30 NMR: & (ppm): 0.95: t: 6H; 1.35 to 1.8: unres.: 4H; 2.1 to 3.6: unres.. 12H;
4.0 to 4.6: unres.: 3H; 5.55: mt: 1H; 6.8 to 8.6: unres.: 17H.
EXAMPLE 7

N-[2-[4-(Diethylaminomethyl)phenyl)-1-(N-isopropyl-N-
methylcarbamoyl)ethyl]-3-(3,4-dimethylphenyl)-3-(naphthalene-2-sulphonylamino)
35 propionamide hydrochloride.



/ OMe OMe 26-CO-N, M -CH2-N(Et)2 N~ (e)iPrNNR O of
27-CO- N(i Pr)2-CH2- N(Et) 2HCI /  (t)]I NI\/R O QJ 28-CO NQ CH2- N(n- Pr) 2HCG

NMVR (g) JJJJ 29N - CH2- N(i Pr)2HO - co- 55 10 15 20 23
Sept ember 2005 Exanpl esR3R4R5Sal t mass or lﬁ)ﬂﬂ 30-CO- N , I\/Ezéﬁf%%{%%%lé—%
(i)/ . IN\R\ O Oi 31-CH2-N(Et)2HCL - CO-

o, HCl:RI=; R, =H . R,= ;
7 Me
Me

5 _Me
R,=-CON__ ; Rg= -CH,-N(Et),

iPr

0.312ml of triethylamine is added to a mixture of 0.288 g of the compound
obtained in Preparation 1.4 and 0.4 g of the compound obtained in Preparation 2.8 in
15 ml of DCM and 3 ml of DMF, followed by addition of 0.332 g of BOP, and the
mixture is stirred for 2 hours at RT. The reaction mixture is diluted with DCM and the
organic phase is washed with IN NaOH and with water and concentrated under
vacuum. The residue is extracted with EtOAc, the organic phase is washed with water,
with saturated NaHCO3 solution and with saturated NaCl solution and dried over
Nay50y4, and the solvent is evaporated off under vacuum. The residue is dissolved in
acetonitrile; acidified to pH 1 by adding hydrochloric ether and diluted with ether, and
the precipitate formed is filtered off by suction. 0.263 g of the expected product is

obtained.
NMR: & (ppm): 0.6-1.3: unres.: 12H; 1.6-1.8: unres.: 6H; 2.3-3.2: unres.: 11H;

20 3.7-4.9: unres.: 5H; 6.4-8.4: unres.: 16H.
EXAMPLE 8
N-[2-[4-(Diethylaminomethyl)phenyl]-1-(N-isopropyl-N-
methylcarbamoyl)ethyl]-3-(benzo[1,3]dioxol-5-yl)-3-(naphthalene-2-sulphonylamino)
propionamide hydrochloride.

. Ho “/ ,
O

30 ' R, = -CON\ ; Ry= -CH,-N(Et),
iPr :

0.996 ml of triethylamine and 1.16 g of BOP are added to a mixture of 0.95 g of
the compound obtained in Preparation 1.7 and 1.27 g of the compound obtained in
Preparation 2.8 in 10 ml of DCM, and the mixture is stirred for 3 hours at RT. The

35 reaction mixture is concentrated under vacuum, the residue is extracted with EtOAc,
the organic phase is washed with water, with saturated NaHCO3 solution and with

10

15

25



NVR OO1 32\-CO N-CH2 NH Mass kCH2CH2OH ( | ) 33 \CO- NO -CHzZ- NOwass

- ) 1 ( 34/ M (M-CO N -CH2-NoNVR NNi pr O O I 35/ Me/ Me (n)-CO N7- CHZ NNVR
tpr Oj 36/Me (0)-CO-N7-Cx2 OH 1Jt p ~ ¢ 119 23 Sept ei@?éptﬁﬁ@é%% or
proton NVR spectra at 200 MHz in DVBO d6 of the conpounds of ‘the Exanples

of Table |I. EXAMPLE 22: S (ppm: 1.2 - 1.9: unres.: IOH 2.5 - 3.4: unres.:
12H;. 4.2: s: 2H  4.45: t: 1H 4.7: t: |IH 6.8 - 8.3: unres.: 16H 5

EXAVPLE 23: 6sdfyrpte)i: NACPsolutiorbhtid dridd ovéb NayBOgsand thd, solvdint is evapdrated 8. 2:
unres.: 12H; .4, 0- - U S.. .4H .6. 5- : - AH. .4 X
EXAVPLE 24: 8“?“5&?%"%8’?’9;““?% Wl‘g%’%”gfﬁﬁ#égégds °§'H?sa§_?2-é_%? 5":1“‘?}?& é‘ghh S0H;
4.2-4.7: unrBEM/ME@H smiguret (9317, v/3).1The cproduét abt@ngd 3s dissobed: im FHOAc,
acidified to pH 1 by adding hydrochloric ether and concentrated under vacuum. 0.78 g
5 of the expected product is obtained after crystallization from an EtOAc/iso ether

mixture.
NMR: & (ppm): 0.6 to 1.4: unres.: 12H; 2.2 to 3.2: unres.: 11H; 3.7 to 5.0: unres.:

5H; 5.2 to 5.8: unres.: 2H; 6.2 to 8.5: unres.: 16H; 10.4: s: 1H.

EXAMPLE 9

10 N-[ 1-[4-(Diethylaminomethy])benzyl]-2-oxo-2-(py1rolidin-1-yl)ethyl]-3-(2,3-
dihydrobenzo[1,4]dioxin-6-yl)-3-(naphthalene-2-sulphonylamino)propionamide
hydrochloride.

15 O, HCI:R1=; R,=H; R;= ;
- 0

o/

—
‘R4= -CO- N R,= -CH,-N(E),

20 0.497 ml of triethylamine and 0.529 g of BOP are added to a mixture of 0.494 g
of the compound obtained in Preparation 1.8 and 0.450 g of the compound obtained in
Preparation 2.7 in 10 ml of DCM, and the mixture is stirred for 2 hours at RT. The
reaction mixture is concentrated under vacuum, the residue is extracted with DCM,, the
organic phase is washed with water, with 1IN NaOH and with water and dried over

25 NapSQy4, and the solvent is evaporated off under vacuum. The product obtained is
dissolved in a 2-propanoVacetonitrile mixture, acidified to pH1 by adding
hydrochloric ether and diluted with ether, and the precipitate formed is filtered off by
suction. 0.280 g of the expected product is obtained.

NMR: & (ppm): 1.2: mt: 6H; 1.4 to 1.8: unres.: 12H; 3.6 to 5.0: unres.: 8H;

30 6.1 to 8.4: unres.: 16H; 10.5: s: 1H.

EXAMPLE 10

N-[2-[4-(Diethylaminomethyl)phenyl}-1-(N-isopropyl-N-
methylcarbamoyl)ethyl]-3-(2,3-dihydrobenzo[1,4]dioxin-6-y1)-3-(5,6,7 8-
tetrahydronaphthalene-2-sulphonylamino)propionamide hydrochloride.

35



EXAMPLE 25: S (ppm: 1.0: t: 6H, 1.4-1.8: unres.: 4H, 2.3-3.7: unres.: 20H
4.3-4.8. 10 unres.: 2H 6.4-8.4: unres.: 16H EXAWPLE 26: S (pprr)

0.5-1.0: unres.: 12H, 2.2-2.9: unres.: 11lHpg3.35-5.0: unr@gs pte @@%8 4:
unres.: 16H EXAWPLE 27: 8 (ppm): 0.5-1.4: unres.: 18H, § unr es.

8H, 3.154.8: unres.: 104 6.2-8.3: unres.: 16H 10.35: s: |.H 15 EXAIVPLE
28: S (ppm: 0.6-0-9: nt: 6H 1.3-1.9: m: 8H 2.2-3.65: m: 12H, 4.0-4.09:
unres.: 4H, 6. 7-8 5: unres.: 18H, 10. 5 bs: 1H EXAMPLE 29 6 (ppm:
1.0-1.8: unres.: 16H 2.2- 3 7. _ANI €S, . 4.0-4. 8: unre . 4H 6.7-8.5:

unres.: 18H 9. 2 bs: 1H. KIVP pp 3- o 4H;
2.2-3.8: unres.: % BElo By $ H, gz)'aée,s‘.l 22H 11. 35:
n: J.H EXAIVPLE 31: S (ppm: ~40- : rrt: 6H; 1.4-1.8: :

2.2-3. 25 unres.: 12H, 4.0-4.7: unres 4H, 5.2-5.7: unres 6 2-8. 4.
unres.: “16H, 10.2: bs: J.H, EXANM?E 32: M ij NPLEQ = 639 25
EXAI\/PLE 34: 8 (ppm: O. &,E-@EOM res.: 6k R3T25 26@ nres. 6H 2 1-3.0:
unres. 11H, 3.2- 4. 9: unres iPo. 2- 5. 8 unres 2H 6. 2- 8. 4: unres
16H. EXANPLE 35: ppm ; 4-0.9: unres. 6H, 1. 1: unres,

2.15-2.9: unres. 031 il of znathﬂmum@saddegﬂo asnzxalrer °frﬂ31228-|° ehe @nmound
unres. 16H. meﬁleﬁxﬁ@ézﬁd&mg afld 6:40g 8f meruoaﬁmn@ldma%eaﬁn@réﬁmmr@s in

QA LRI AR M0t B M, A e

FF))I‘ ocedure deiﬂrtxﬂnmla id ﬁtuEerchlﬁﬁﬂ 2 }gaurs at 8T.i Tig Maf::)iﬂoﬁ Inﬁxmmrps)uonbou?hmdnmdiern
reparation and .t he ound 9 repa
R L e =
starting w n i

obt ai ned in ra %‘g gd%f

Et OAi: andI aci d| 96 l\dd)%zezsogvengzﬁeg% 8 Q%y addi ngrda dro g‘ri |1€

et her, 13 | ut eélsw wri i BQAc, agidifiedtopR d; by @r&h@g hydraghjone ether F*fl‘érd&la tegrwitlpy

suction. (c) difes aﬁarmetﬁdmgr)]@:@rf&pitrdeﬁ AR&ed GfN By tsBclidi (2PETUhe ekpecied bed
in Exampl e 3, B‘B‘? arti t he conpound obtained in Preparation 1.5 and

t he conmpound uet r’r%B 5 Preparation 2.7. (d) This conpound is prepared
according to t heNMR:c&®(fpne): 05510 tneres.i 6HEK.0571.35: Sinress 681 i 1Bt bnrehedH;

(I;?ggglrjggr glrort 2b ?%i?é) ngiégh%gﬁn% %’5%3 g%ﬁ%’%c‘%‘?% ?\%&‘?pntegei rr)]r ocedure

descridied in mMP]eE‘l,l 10 starting with the conpound obtained in

Preparation 1.8. W}&@@%ﬂﬂgﬂ%gg}#g@ Wﬂﬁmnoi] ﬁe@n IVB hiqut

preparing the hel/l ro hI or | 'S C pr pare ordr ng to the

‘procedur e desdiFblpen3metiyibenseresglphoyliphenplymin awilﬁpound obt ai ned in
Preparation lndgaARctophe ﬁﬁgpound obtai ned in Prepar ation 2.9. 15 (g) This
conmpound i s prepared accordlng the procedure described in Exanple 13,

step A starting with the conpound obtained in Prfeparation 1.1 and the
conpoygd obtained in Pr epar at | foI I ovve aponr f| catr on with IN
KO—| according to SIpHEFANR, =

R = -CO- \_ ' R5= 'CHQ'N(Et)z

30

This compound is prepared according to the procedure described in Example 3,
starting with 0.46 g of the compound obtained in Preparation 2.7 and 0.475 g of the
compound obtained in Preparation 1.10 in 10ml of DCM and 0.511mi of
triethylamine, followed by 0.595 g of BOP. 0.35 g of the expected product is obtained

35 after crystallization from ether; m.p. = 204-208°C.



coupling with pyrrolidine according to step C. At the end of step C,
formation of the hydrochloride in EtQAc by addition of hydrochloric ether.
20 (h) This conpound is prepared accordi nglgmo the procedu SEF‘% i i n
Exanple 13, step A, starting with the conmpound obt ai ned ?g eggbkgﬁbosln 1.1
and the conpound obtained in Preparation 2.13, followed by saponification
with IN KOH according to step.B.and coupling with pyrrolidine according to
step C. Formatio t S PP HOA &r 6He 1-hde o8 wayes.o 4Hy) 2.2V 254=($f)31%‘n s
conpound is prEpasSds:askey..diH; 3% 118.6PLARRIWIL 61836 7 Pamrds) SIIEP8 S af 11;
Exanple 13, S’;f‘f'gilﬁnﬂlflwm t he conpound obtained in step B of Exanple 15
and N-net hyl cycl'opefityl am ne. The product obtained is chromatographed on
silica gel, d&EXAMR.EM2h a DCM MeOH NH4O0H m xture (95/5/0.4; v/v/v) and

compound | 5. pr epar it 4R R Rel R UP LN P TR Bty T
Exanpl e 13, gnethylbemgengsutphohyl)plemplaonojptdpaeneerde dihytmphldridé. Exanpl e 15

and pyrrolidine. The product obtjained is chromatqgraphed on silica gel,
eluting with a DCM MeOH NHAOH mikxt ur e (95/510. 4; Lv/v/v) and the

hydrochl oride is then forned ©Ac/ hydr ochl et her and crystallized
from McOH et her. 35(IQ,I2)HCIIHiPa"_C d i s pRefarp cor @ Ho the
procedlf@e described in Exanmpl e 1% arting wi

step A"0f Exanple 18 and 2-am nogt hanol.

conpound i s prepared according t &1t he procedure described in Exanple 18,

e conpound obtained in
121 23 Septenber 2005 (1) This
starting with the conpound obt ai nedh step A of Exanple 17 and
pyrrolidine. (m This conpoqﬁd_i§_§iif%}eq @ﬁeon H)AN{EY).t he procedure
h fhe c

described in Exanple 8, starting Wt npound o tdined in Preparation
M.7 and the conmpound obtained in 5“BrNparation 2.15, without performng

fﬂ?gf‘tﬁgéﬁﬂydg‘é’e%;?#ﬁﬁEﬁﬁfﬁg#&hﬁ‘@%@%”di ot GRER L B ERbB0E R o

in Preparati offarting thee crudepenmpbunt obitaindd i in Pfperationt 2.0, 0.458 g wf ttheut

accordi ng 1o e pracEates i BRpHaG 1oy S DOMTORRR of 3RS RAAL
conpound obt a#k@-i$ emi &P -alhe product ehteinediis unmetngmaphod anrsilica gel, eluting
Preparation 2wit,a DOMMEOR/2% NH{OH HmikhaeRdSSIERNVAY. TR piddudd bBined is
AP 37, 348hakh, e, Wi Wi by et v
0X0- 2- ( pyr r ol irdien vcuypy. @5y lof 115 éXPecteld Padict is obtained after crystallization from an
1, 3] di oxol - 5'ﬁt@ﬁc%sggh@; Bﬁ’:'{r&%?ﬁ“lﬂeﬁ 155°C (decomposition). '
NMR: § (ppm): 1.1:  6H; 2.2: mt: 2H; 2.4: s: 3 2.7 to 3.2: unres.: 6H;
3.8:1: 2H; 4.1: bd: 2H; 5.1: q: 1H; 6.8 to 9.0: unres.: 16H; 10.8: s: 1H .
25 EXAMPLE 13 '
N-[1-[4-(N-ethyl-N-methylaminomethyl)benzyl]-2-ox0-2-(pyrrolidin-1-yl)ethyl}-
3-~(naphthalene-2-sulphonylamino)-3-phenylpropionamide.

30 @ : RIE.; R2=H;R3= ’

/ Me
R co | ; Ry n
\_ t

A) Ethyl 3-[4-(N-ethyl-N-methylaminomethyl)phenyl])-2-[3-(naphthalene-2-
35 sulphonylamino)-3-phenylpropionylamino]propionate.



Thi s conmpound i s obtained by the action of the conmpound from Preparation
1.17 on the conpound from Preparation 2.18. B) (R
N-[1(4forrry|benzy|) 2- 0X0-2- (pynvlidin | Yethyl]-3-]

(benzo[ 1, 3] di oxol - 5-yl') am no] pr opi onami de]mgSSO ng of thgzgégn%tgﬁrl?ar %Orogm t he
preceding step are placed in 16 mM of a pyridine/acetic acid/ water m xture
(2/1/1) at 0C, and 1.3 g of NaH2PQ2. H20 and. 260 ng of Raney nickel are
added. The react i06iPlrpof BOP and@226entl bhtricthylamite @t aBded toansitthrenof 0.578ged

11 trate vs conocicraren! Bt PR R L HARAHH st goelf

washed succe 159“\/% thingd syl of DGMeand thiet mixgure us stimsed fﬁal—ﬂchlalrsat R dthe

with water, wirddaiioRHikiROR cokaaRed dHslr Vaddind Ahd FRIA iDR il Ade
expecte prod i s . obtaiped, and is used hou urther pur| on in
the fol Pow ng ‘éﬁ& ig Phase ?owweéowifs“@@res’ﬂhzszm :ersolzraga a@)d Witk
product obt ai satorated Nb€l polagesliand cﬁfe@Fbvbﬁ thSQQd ahd‘ tﬂé)scﬂ\relﬁfls evaporated off
di chl or onet ha O%IS t ated Wi t.h 1 of tert- butylamne and
264 ngy of NaH ) ‘E’f’fi'r'er ithd® %‘r“ s° t""lF@'P 8eln cclfting (with sa

diluted with DGWHMNM(;]I@G& vm)o(mﬁg&)f\tl@é yxpabﬁcb préduet is(obrdineel) , W th

ﬁ?é?é?@igmﬁ?cf Z%‘*"ﬁ%“% LR SR Tenentire-CrophpRensd (o
sol ut i of t Hiphasyiamine)-3-p mymepﬁnzl@m@m]pmpwmacm 36 g of the expected
compound i s _obt ai ned of N ﬁDH%)@ﬁﬁeh'tZ%Zn%&@?d?'ﬁ ﬁ&%‘iﬂ&&%@téﬂéﬁgeyﬂgp

=166C. a D = C?SEQ m “uri nes
ppm uni es. %BIR ding SB"[RHF mlzgflE*OI@aB@—“?f@?fp shipxangi and the gpixtuge ss heated d-
1H, 9.95 ppmatlﬁ@°CIfbf4WHLEer3ﬁ>ohh§toﬂ@ll 70 6 1NRHE ard/Bddefnd thmdkiult
R5 = -CH2 N (

(R R)-2-((3- ( ‘@ﬁfeﬁ‘ ungler yaguum-1 Thy gesidus: isctalen pp GpFHOH padiceprenitated
(di i sdgr opyl &Sﬂmoumtenyrhqlpumn'm@ expectsd proguck idobmrired] aid iy asednivilitout fARRer”
of the conpog;mfggg&; ned in Preparation 1.13 and the conpound obtai ned in
Preparation 19 are mxed with 303 ng of BOP and 360 | of DIPEA in 10 m
of DCM After SNl (Ndithy-Novethylamiremethyhbenzyl]-2raxo-2-(myoredidin-1at ed t o

dryness. They lkﬂﬁlld&&dpﬁﬂﬁl&hé%ow%ﬁ)%gh@%&ﬁﬁg afpfahed successively

with water, atu Ng uti1 on aturated Nad
sol ution. 420 @ 115 ml of triethylamine are added to a mixture of the

compound obtamed in the preceding step and 0.07 ml of pyrrolidine in 10 ml of DMF,
and the mixture is stirred for 2 hours at RT. The reaction mixture is poured into water
‘and extracted with EtOAc, the organic phase is washed with water, with' saturated
NaHCO3 solution and with saturated NaCl solution and dried over Na»SOy4, and the
solvent is evaporated off under vacuum. 0.4 g of the expected product is obtained after
.25 crystallization from iso ether.
NMR:.5 (ppm): 1.1: t: 3H; 1.3 to 1.85; unres.: 4H: 2.1: s: 3H; 2.2 to 3.5: unres
12H; 4.2 to 5.0: unres.: 2H; 6.8 to 8.6: unres.: 18H.
EXAMPLE 14
N-{1-[4-(Dieﬂ1ylanﬂnomethyl)benzyl]-2-oxo-2-(pyrrolidjn-1-yl)ethyl]-3-
30 (naphthalene-2-sulphonylamino)-3-phenylpropionamide.

e sgtiNie]

R,= -CO- N ; Ry= -CH,-N(EY),

35




conpound are obtained. B) (R R)-2-((3-Am no-3-(benzo]

1, 3] di oxol - 5-yl') propanoyl ) am no) - 3- (4-

(diisopropyl am nomet hyl ) phenyl ) - N-1i soprop;ib N- net hyl pr opi Qﬁ'%giit‘éﬁlbegﬂ_(ﬁ)@
420 ng of the compound fromthe preceding ?ep are placed 1n 15 m of TFA
and 20 ml of DCM After stirring for 2 hours at RT, the mxture is
concentrated to dryness. 0.504 g of the expected conpound I S obtai ned,

which crystal |i zag fhem. thﬁg&%@gﬂjﬁ@?@ﬁ -2480Ra ﬂ}itﬁene_z-

(R R-2-((3- Naphthal ene- -suI onyl am no-3- (benzo[1 xol
yl') pr opanoyl )éWPF\%‘) aming) cﬂhﬁgﬂﬁmﬂﬂﬂﬂﬁ*ﬁl‘ﬁﬁ}?&ﬂ?ﬂ")‘ﬁhenyl ) - N-i sopropyl -
met hyl pr opi onam de:mﬁe& o0.599 Lhet tﬁ@eﬁitgﬂﬂ wtmnteaen iofdl. BI, 0368 £ of

S of polle PR %rﬁle"’z‘%h#é?epseﬁa? Ritag, £ ébd@4aﬂd@€m4*ﬁr fes?»'e on
m xt ure3i s cod@endtofdDMF isctitheyifosd hoarsdatt RENAfeS bardbentratingthe egactibn inhianeel by
2120 sat ur ac e aciin the m8ue Y BARF Up I ROAS L BRANE brte PR B,
the expect ed wetiepandwithsatiated NaHCOPsdlinian fndodriedoovep ¥e2 804 .cmd:the Silivent is
To11; 9. 1" ppry pruted difupder apyity RPTES 1t %é@*g‘*ﬁ%‘@%&‘% R, s, i .1 he
above exanples, Bhd é@mﬁa@mgm@nﬂmt nﬁﬁhﬁhﬂ@ﬂeo?ﬁmﬂhoﬁymp)x:;( 1)
descri fred | 5, cabRBLE 11X 20 25 30 35 z Rl SOZN; i
G i ot s ropsre 29, 111G o g
in the preceding step in 10 ml of EtOH and 10 m! of dioxane, and the mixture is

heated ovemnight at 60°C. 1.75ml of IN HCl are added and the mixture is
concentrated under vacuum. The expected product is obtained, and is used without
15 further purification. -
C) N-{1-[4-(Diethylaminomethyl)benzyl}-2-oxo-2-(pyrrolidin-1-yl)ethyl]-3-
(naphthalene-2-sulphonylamino)-3-phenylpropionamide.
0.161 ml of triethylamine and 0.515 g of BOP are added to a mixture of the
compound obtained in the preceding step and 0.098 ml of pyrrolidine in 10 ml of
20 DMF, and the mixture is stirred for 2 hours at RT. The reaction mixture is poured into
| water and extracted with EtOAc, the organic phase is washed with saturated NaHCO3
‘solution and with saturated NaCl solution and dried over NapSOy, and the solvent is
evaporated off under vacuum. 0.618 g of the expected product is obtained.
NMR: 6 (ppm): 0.8 to 1.0: t: 6H; 1.3 to 1.7:-unres.: 4H; 2.2 to 3.5: unres.: 14H;
25 -4.1 to 4.8: unres.: 2H; 6.7 to 8.4: unres.: 18H.
EXAMPLE 15
N-[2-[4-(Diethylaminomethyl)phenyl]-1-(N-ethyl-N-isopropylcarbamoyl)ethyl]-
3-(benzo[1,3]dioxol-5-y1)-3-(naphthalene-2-sulphonylamino)propionamide
hydrochloride.

35 = .CO- N/ ; Ry= -CH,-N(EY),

30



35 124 23 Sept enber 2005 Exanpl eRIRRR3R4R5 41 F\-CH=CH-H\ 1) 0 CH2 NEtt

HO -G 1~[ | v/ 42HCHZ NEt HCIN O N Q 43H CHZ NIEt C2HO/ N M M 44a
OSQHC-~Et Cli2 N~Et HCI ~~~JJI / | O 45~~(ﬂl\c -CHZ \/ S 93°gepthfifler 2684 _/
Il 47 H \O. .Et CI M-CH2- N Et Hi-C—H '

A) Ethyl 3-[4-(diethylaminomethyl)phenyl]-2-[3-(naphthalene-2-
sulphonylamino)-3-(benzo[1,3]Jdioxol-5-yl)propionylamino]propionate.

0.652 g of BOP and 0.205 ml of triethylamine are added to a mixture of 0.589 g
of the compound obtained in Preparation 1.7 and 0.410 g of the compound obtained in

5 step B of Preparation 2.7 in 10 ml of DMF, and the mixture is stirred for 2 hours at
RT. The reaction mixture is poured into an EtOAc/saturated NaHCO, mixure, the
organic phase is washed with water and with saturated NaCl solution and dried over
NaySOy4, and the solvent is evaporated off under vacuum. 0.839 g of the expected
product is obtained.

10 B) 3-{4-(Diethylaminomethyl)phenyl]-2-[3-(naphthalene-2-sulphonylamino)-3-
(benzo[1,3]dioxol-5-yl)propionylamino]propionic acid.

1.9 ml of IN KOH are added to a mixture of 0.83 g of the compound obtained in
the preceding step in 7 ml of MeOH, 7 ml of EtOH and 7 ml of dioxane, and the
mixture is stirred for 4 hours at RT. 1.9 ml of 1IN HCI are added and the mixture is

15 . concentrated under vacuum. The residue is taken up in an EtOH/MeOH mixture
(50/50; v/v), concentrated under vacuum, taken up in toluene and concentrated under
vacuum again. 1.204 g of the expected product are obtained.

C) N-{2-[4-(Diethylaminomethyl)phenyl]-1-(N-ethyl-N-isopropylcarbamoyl)-
eﬂ1yl]-3-(benzo[l,3]dioxol-S-yl);3-(naphthalene-Z-sulphonylamino)pmpionamide

20 hydrochloride.

0.46 g of bromotripyrrolidinophosphonium hexafluorophosphate and 0.33 ml of
DIPEA are added to a mixture of 0.6 g of the compound-obtained in the préceding step
and 0.126 ml of N-ethylisopropylamine in 15 ml of DCM, and the mixture is stirred
for 24 hours at RT. The reaction mixture is concentrated under vacuum, the residue is

25 extracted with EtOAc, the organic phase is washed with water, with saturated
NaHCO4 solution and with saturated NaCl solution, the organic phase is extracted
with a pH4 buffer solution, the agueous phase is basified by adding saturated
NzHCO3 solution and extracted with DCM, the organic phase is washed with
saturated NaHCO3 solution and dried over NapSOy, and the solvent is evaporated off

30 under vacuum. The residue is chromatographed on silica gel, eluting with a
DCM/MeOH mixture (95/5; v/v). The product obtained is dissolved in EtOAc,
acidified to pH 1 by adding hydrochloric ether and diluted with ether, and the
precipitate formed is filtered off by suction. 0.058 g of the expected product is
obtained.

35 NMR: & (ppm): 0.6-1.4: unres.: 15H; 2.2-3.3: unres.: 10H; 3.7-4.9: unres.: 5H;
5.3-5.8: unres.: 2H; 6.3- 8.5: unres.: 16H; 10.5: s: 1H.



liPr O-CHZ <CH3 48H\/~ tBu ~~JJ / 5 10 15 20 25 30 125 23 Septenber 2005

Exanpl eRl R2R3R4R5 491 HCOiZ NEt 50 HIIl .-Me-C'"* C1l /-GN ~iPr HO ~o0 51i
iHIl 0 Bt .-MeGHZ NEt HO- ~iPr O 52 iy | O H-Et z NEt JN&eflen 2003 11 O

.eGXDmel |/ -GN~iPr 0

EXAMPLE 16
N-[1-[4-(Diethylaminomethyl)benzyl]-2-oxo-2-(pyrrolidin-1-yl)ethyl]-3-phenyl-
3-(quinoline-2-sulphonylamino)propionamide dihydrochloride.

5 | N\
(I),2HC1:RI=Q)/; R, =H ; R,= P
/

R,=-CO- N ; Ry= -CH,-N(Et),

10 A) Ethyl 3-{4-(diethylaminomethylyphenyl]-2-[3-phenyl-3-(quinoline-2-
sulphonylamino)propionylamino]propionate.
0.467 g of BOP is added to a mixture of 0.376 g of the compound obtained in
Preparation 1.12 and 0.421 g of the compound obtained in step B of Preparation 2.7 in
10 ml of DMF, followed by addition of 0.147 ml of triethylamine, and the mixture is
15 stirred for 2 hours at RT. The reaction mixture is poured into an NaHCOj3 solution and
' extracted with EtOAc, the extracts are washed with saturated NaHCO3 solution and
extracted with 1N HCI, the acidic aqueous phase is basified by adding solid NaHCO3
and extracted with EtOAc, the organic phase is washed with water and dried over
Na3S0y4, and the solvent is evaporated off under vacuum. 0.455 g of the expected
20 _ product is obtained.
B) 3-[4-(Diethylaminomethyl)phenyi]-2-[3-phenyl-3-(quinoline-2-
sulphonylamino)propionylamino]propionic acid. .
1.63 ml of 1IN NaOH are added to a mixture of 0.455 g of the compound obtained
- in the preceding step in 20 ml of EtOH and 5 ml of dioxane, and the mixture is then
= stirred overnight at RT. 1.63 m! of 1IN HC] are added and the mixture is concentrated
under vacuum. The residue is taken up in toluene and concentrated again under
vacuum. The expected product is obtained, and is used without further purification.
C) N-[1-[4-(Diethylaminomethyl)benzyl]-2-oxo-2-(pyrrolidin-1-yl)ethyl]-3-
phenyl-3-(quinoline-2-sulphonylamino)propionamide dihydrochloride.
30 0.103 ml of triethylamine is added to a mixture of the compound obtained in the
preceding step and 0.063 ml of pyrrolidine in 10 ml] of DMF, followed by addition of
0.327 g of BOP, and the mixture is stirred for 2 hours at RT. The reaction mixture is
poured into an EtOAc/saturated NaHCO, mixture, the organic phase is washed with
saturated NaCl solution and dried over NapSOy4, and the solvent is evaporated off
33 under vacuum. The residue is chromatographed on silica gel, eluting with a
DCM/MeOH mixture (95/5; v/v) and then with a DCM/MeOH/NH4OH mixture
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(90/10/0.4; v/viv). The product obtained is dissolved in EtOAc, acidified to pH 1 by
adding hydrochloric ether and diluted with ether, and the precipitate formed is filtered

off by suction. 0.086 g of the expected product is obtained.
NMR: & (ppm): 1.0 to 1.9: unres.: 10H; 2.45 to 3.55: unres.: 12H; 4.0 to 5.0:

5 unres.: 4H; 6.8 to 8.9: unres.: 17H; 10.1: s: 1H.

EXAMPLE 17
N-[1-[4-(Ethylaminomethyl)benzyl]-2-oxo-2-{pyrrolidin-1-yl)ethyl]-3-(naphth-
alene-2-sulphonylamino)-3-phenylpropionamide hydrochloride.

10

= -co- ; Rg= -CH,-NH-Et
| R;

15
A) N-[1-[4-Formylbenzyl)-2-oxo-2-(pyrrolidin-1 -y})cthyl]-3-(naphthalenc—2-

sulphonylamino)-3-phenylpropionamide.

3 g of aluminium/nickel alloy are added to a mixture of 3 g of the compound
obtained in step A of Example 1 and 40 ml of 75% formic acid, and the mixture is
refluxed for 2 hours. The insoluble material is filtered off by suction while hot and
washed with MeOH, and the filtrate is concentrated under vacuum. The residue is
taken up in chloroform, the insoluble material.is filtered off by suction and washed
with an MeOH/chloroform mixture, and the filtrate is concentrated under vacuum. The
residue is taken up in chloroform and filtered, the filtrate is washed with saturated
NaHCOj3 solution and with saturated NaCl solution and dried over NapSOy, and the
solvent is evaporated off under vacuum. 2.4 g of the expected product' are obtained.

B} N-[1-[4-(Ethylaminomethyl)benzyl)-2-oxo-2-(pyrrolidin-1-yl)ethyl]-3-
(naphthalene-2-sulphonylamino)-3-phenylpropionamide hydrochloride.

AcOH is added, to pH 5, to a mixture of 0.5 g of the compound obtained in the
preceding step, 0.057 g of sodium cyanoborohydride, 0.077g of ethylamine
hydrochloride and 0.119 ml of triethylamine in 15 ml of MeOH, and the mixture is
stirred for 2 hours at RT. The mixture is concentrated under vacuum, the residue is
extracted with DCM, the organic phase is washed with saturated NaHCO3 solution,
with KHSO4/K2SO4 buffer solution, with saturated NaHCO?3 solution and dried over
NapS04, and the solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a DCM/MeOH mixture (90/10; v/v) and

20
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then a DCM/MeOH/NH4OH mixture (90/10/0.4; v/v/v). The product obtained is
dissolved in EtOAc, acidified to pH 1 by adding hydrochloric ether and diluted with
ether, and the precipitate formed is filtered off by suction. 0.112 g of the expected
product is obtained after crystallization from an MeOH/ether mixture.

5 NMR: & (ppm): 1.0 to 1.9: unres.: 7H; 2.3 to 3.4: unres.: 10H; 4.0: s: 2H; 4.25 to
4.8: unres.: 2H; 6.6 to 8.2: unres.: 14H .
EXAMPLE 18

N—[l-[4~(Dimethylaminomethyl)benzy1]-2-oxo-2—(pyrrolidin-1-y1)ethy1}-3-

(naphthalene-2-sulphonylamino)-3-phenylpropionamide.

10 |
= .CO- ; = -CH,-N
s R,=-CO N\_ R, (Me),

1 ml of AcOH and 0.129 g of dimethylamine hydrochloride are added to a -
solution of 0.830 g of the compound obtained in step A of Example 17 in 10 ml of
DCM, followed by portionwise addition of 0.456 g of sodium triacetoxyborohydride,

and the mixture is stirred for 18 hours at RT. The reaction mixture is diluted with

20 DCM, the organic phase is washed with saturated NaCl solution and dried over
NaySO4, and the solvent is evaporated off under vacuum. The residue is
chromatographed on silica gel, eluting with a chloroform/MeOH mixture (95/5; viv).

0.52 g of the expected product is obtained.
MH' =613
25 EXAMPLE 19
N-[1-[4-(Azetidin-1-ylmethyl)benzyl]-2-oxo-2-(pyrrolidin-1-yl)ethyl]-3-
(naphthalene-2-sulphonylamino)-3-phenylpropionamide hydrochloride.

M, HCl: R, = ; R, =H; R;= @

/_
=-CO-N | i Re= CHy N<>

3

o
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A mixture of 0.489 g of the compound obtained in step A of Example 17 and
0.086 g of azetidine hydrochloride and 116 pl of TEA in 15 ml of MeOH is stirred for
1 hour at RT. Next, 0.072 ml of AcOH is added, the mixture is stirred for 15 minutes
at RT, 0.079 g of sodium cyanoborohydride is added and the mixture is stirred for 2
5 hours at RT. The reaction mixture is concentrated under vacuum, the residue is
extracted with DCM, the organic phase is washed with saturated NaHCO3 solution
and dried over NapSOy, and the solvent is evaporated off under vacuum. The residue
is chromatographed on silica gel, eluting with a DCM/MeOH mixture (95/5; v/v) and
then a DCM/MeOH/NH4OH mixture (95/5/0.5; v/vl/v). The product obtained is
10 dissolved in EtOAc, acidified to pH | by adding hydrochloric ether and diluted with
ether, and the precipitate formed is filtered off by suction. 0.115 g of the expected
product is obtained.
NMR: & (ppm): 1.4-1.8: unres.: 4H; 2.1 to 3.25: unres.: 10H; 3.6-4.8: unres.: 8H;
6.8- 8.5: unres.: 18H; 10.85: s: 1H. .
15 EXAMPLE 20 :
N-[1-[4-(dibutylaminomethyl)benzyl]-2-ox0-2-(pyrrolidin-1-yl)ethyl]-3-
naphthalene-2-sulphonylamino)-3-phenylpropionamide. '

20 (D:R1=; R =H; R,= ;

R, = -CO- N/_ ; CH,-N(nB
4" \_’Rs"z‘(“)z |
25 A) N-{1-[4-(Hydroxymethyl)benzyl]-2-oxo-2-(pyrrolidin-1-yl)ethyl]-3-
(naphthalene-2-sulphonylamino)-3-phenylpropionamide.

0.57 g of sodium nitrite is added to a mixture of 3.5 g of the compound obtained
in Example 1 in 100 ml of water and 20 m] of dioxane, and the mixture is heated at
110°C for 2 hours. The reaction mixture is concentrated under vacuum, the residue is

30 extracted with BtOAc, the organic phase is washed with water and dried over
NapSOy4, and the solvent is evaporated off under vacuum. The residue is taken up in
ether and the precipitate formed is filtered off by suction. 2.78 g of the expected
product are obtained.

B) N-[1-[4-(Chloromethyl)benzyl]-2-oxo0-2-(pyrrolidin-1-yl)ethyl]-3-
(naphthalene-2-sulphonylamino)-3-phenylpropionamide and N-[1-{4-

35
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{methylsulphonyloxymethylbenzyl}-2-oxo-2-(pyrrolidin-1-ylethyl]-3-(naphthalene-
2-sulphonylamino)-3-phenylpropionamide.
0.3 ml of triethylamine is added to a solution of 1 g of the compound obtained in
the preceding step in 10ml of DCM, followed by addition of 0.167ml of
5 methanesulphonyl chloride, and the mixture is stirred for 30 minutes at RT. A further
0.3ml of triethylamine is added, followed by addition of 0.167ml of
methanesulphonyl chloride and the reaction mixture is stirred for 30 minutes and
concentrated under vacuum. The residue is extracted with EtOAc, the organic phase is
washed with water and dried over NapSOy4, and the solvent is evaporated off under
10 vacuum. 0.68 g of the mixture of expected products is obtained.
C) N-[1-[4-(dibutylaminomethyl)benzyl]-2-0x0-2-(pyrrolidin-1-yl)ethyl}-3-
naphthalene-2-sulphonylamino)-3-phenylpropionamide.
0.045 g of 80% sodium hydride in oil is added to a solution of 0.245g of
dibutylamine in 5 ml of THF, and the mixture is stirred for 30 minutes at RT. 1 g of
15 the compound obtained in the preceding step is then added and the mixture is stirred .
for 18 hours at RT. The reaction mixture is concentrated under vacuum, the residue is
extracted with DCM, the organic phase is washed with water and dried over Na2804,
and the solvent is evaporated off under vacoum. The residue is chromatographed on
silica gel, eluting with a chloroform/MeOH mixture (95/5; v/v). 0.2 g of the expected
20 product is obtained.
MH" = 698
EXAMPLE 21
N-[1-[4-(Butylaminomethyl)benzyl]-2-0x0-2-(pyrrolidin-1-ylethyl}-3-
(naphthalene-2-sulphonylamino)-3-phenylpropionamide hydrochloride.

(I),HC]:R1=; R, =H . R,= @ ;

—
R,=-CO- N ; Rg= -CH,-NH-Bu

A)  N-[1-[4-(N-Benzyl-N-butylaminomethyl)benzyl]-2-oxo-2-(pyrrolidin-1-yl)
ethyl]-3-(naphthalene-2-sulphonylamino)-3-phenylpropionamide hydrochloride.

0.073 g of 80% sodium hydride in oil is added to a solution of 0.397 g of

35 N-butylbenzylamine in 5 ml of THF, and the mixture is stirred for 30 minutes at RT.

1.5 g of the compound obtained in step B of Example 20 are then added and the

25

30
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miXxture is stirred for 18 hours at RT. The insoluble material is filtered off by suction
and washed with THF, and the filtrate is concentrated under vacuum. The residue is
extracted with DCM, the organic phase is washed with 0.1N HCI and with saturated
NaCl solution and dried over NapSOy, and the solvent is evaporated off under
5 vacuum. The residue is chromatographed on silica gel, eluting with a
chloroform/MeOH mixture (96/4; v/v). 0.265 g of the expected product is obtained.
B) N-[1-[4-(Butylaminomethyi)benzyl]-2-ox0-2-(pyrmrolidin-1-yhethyl]-3-
(naphthalene-2-sulphonylamino)-3-phenylpropionamide hydrochloride.
0.6 ml of IN HCI is added to a solution of 0.47 g of the compound obtained in the
10 preceding step in 5 ml of MeOH, followed by addition of 0.5 g of 10% palladium-on-
charcoal, and the mixture is hydrogenated at RT under a pressure of 13 332 Pa for 18
hours. The catalyst is filtered off through Celit® and washed with an
MeOH/chloroform mixture, and the filtrate is concentrated under vaceum. The residue
is chromatographed on silica gel, eluting with a chloroform/MeOH mixture (95/5;
15 v/v). 0.12 g of the expected product is obtained.
MH" = 641 :
By working according to the procedures described in the preceding Examples, the
compounds according to the invention collated in Table VIII below are prepared. '

TABLE VIII

20 fli I'-I
SOZ-N-TH-CHZ-ﬁ-N-ffH-R4
R3 O | H2
()
25
RS

30 Examples R3 Rq R5 Salt

mass or NMR

22 / C
(a) -CO- N\—- -CH:- N NMR
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23 /] -CHa-N(Et)2 HCI
-CO- N
() CO- N NMR
5
Me
24 S -CH»-N(Et)»
© -CO- N NMR
OMe OMe

| C

[

10 25 -CH)-N(Et)2 NMR
@ -CO- N
OMe
OMe .
Me -N(Et
(e) iPr . NMR
J '

20 27 -CO-N(iPr)2 -CHQ-_N(Et)Z HCl
® N | . NMR
0 .

25 .
\ 28 /] | -CH2-N(n-Pr)2 - HO
j (g) @ -CO- N\_ NMR
' 29 /| -CHa-N(iPr)2 HClI
30 M) -CO- N\_ NMR
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Mass or proton NMR spectra at 200 MHz in DMSO-d, of the compounds of the
Examples of Table L.
EXAMPLE 22: 8§ (ppm): 1.2 - 1.9: unres.: 10H; 2.5 - 3.4: unres.: 12H; 4.2: s: 2H;
4.45:1: 1H; 4.7: t: 1H; 6.8 - 8.3: unres.: 16H.‘
5 EXAMPLE 23: 8 (ppm): 1.2: t: 6H; 1.4-1.75: unres.: 4H; 1.8: s: 3H; 2.2-3.2: unres.:
12H; 4.0-4.8: unres.: 4H; 6.5-8.4: unres.: 17H; 10.4: s: 1H.
EXAMPLE 24: 6 (ppm): 0.9: t: 6H; 1.3-1.6: unres.: 4H; 2.2-3.5: unres.: 20H; 4.2-4.7:
unres.: 2H; 5.85: t: 1H; 6.15: d: 2H; 6.8-8.3: unres.: 13H.
EXAMPLE 25: 8 (ppm): 1.0: t: 6H; 1.4-1.8: unres.: 4H; 2.3-3.7: unres.: 20H; 4.3-4.8:
10 unres.: 2H; 6.4-8.4: unres.: 16H.
EXAMPLE 26: & (ppm): 0.5-1.0: unres.: 12H; 2.2-2.9: unres.: 11H; 3.35-5.0: unres.:
OH; 6.2-8.4: unres.: 16H.
EXAMPLE 27: 8 (ppm): 0.5-1.4: unres.: ‘18H; 2.2-3.1: unres.: 8H; 3.15-4.8: unres.:
10H; 6.2-8.3; unres.: 16H; 10.35:s: 1H.
15 EXAMPLE 28: & (ppm): 0.6-0-9: mt: 6H; 1.3-1.9: mt: 8H; 2.2-3.65: mt: 12H; 4.0-4.9:
unres.: 4H; 6.7-8.5: unres.: 18H; 10.5: bs: 1H.
EXAMPLE 29: 8 (ppm): 1.0-1.8: unres.: 16H; 2.2-3.7: unres.: 10H; 4.0-4.8: unres.:
4H; 6.7-8.5: unres.: 18H; 9.2: bs: 1H. |
EXAMPLE 30: 6 (ppm): 1.3-1.8: unres.: 4H; 2.2-3.8: unres.: 8H; 3.9-5.0: unres.: 6H;
20 6.6-8.8: unres.: 22H; 11.35: mt: 1H. .
EXAMPLE 31: & (ppm); 1.0-1.3: mt: 6H;— 1.4-1.8: unres.: 4H; 2.2-3.2: unres.: 12H;
4.0-4.7: unres.: 4H; 5.2-5.7: unres.: 2H; 6.2-8.4: unres.: 16H; 10.2: bs: 1H.
EXAMPLE 32: MH" = 629
EXAMPLE 33: MH' = 639 :
25 EXAMPLE 34: 8 (ppm): 0.5-1.0: unres.: 6H; 1.25-1.65: unres.: 6H; 2.1-3.0: unres.:
11H; 3.2-4.9: unres.: 5H; 5.2-5.8: unres.: 2H; 6.2-8.4: unres.: 16H.
EXAMPLE 35: 6 (ppm): 0.4-0.9: unres.: 6H; 1.15-2.1: unres.: 11H; 2.15-2.9: unres.:
8H; 3.2-4.8: unres.: 5H; 5.2-5.7: mt: 2H; 6.2-8.3: unres. 16H.
EXAMPLE 36: 6 (ppm): 0.4-0.8: unres.: 6H; 1.05-2.65: unres.: 4H; 2.7-2.9: unres.:
30 11H; 3.2-4.8: unres.: 7H; 5.2-5.65: unres.: 2H; 6.2-8.3: unres.: 16H.
| (a) This compound is prepared according to the procedure described in Example 3,
starting with the compound obtained in Preparation 1.1 and the compound obtained in
Preparation 2.6.
(b) This compound is prepared according to the procedure described in Example 3,
35 starting with the compound obtained in Preparation 1.3 and the compound obtained in
Preparation 2.7. The crude product obtained is dissolved in EtOAc and acidified to




Me 5 10 15 20 25 30 35 132 23 Septenber 2005 Exanpl eRLRZR3R4AR5 O 100
MeOIHCN~Et HCI© -Cg2 M\ Et | Ov \ 0 101 HHOiiPr 10111 MCH2N-~i P HCl/

/-C-NNr Opr 102 \ CIHII Me CH2 \I Me HCl 16N "tBu R i somes/ 103
0O M HO\ CHI _.M -CH2 N-GN,, /Tr I\/E%O 104H\ | | Neg?gsn/hﬁﬁib@“@ﬁ

pH 1 by adding hydrochloric ether, diluted with ether, and the precipitate formed is
filtered off by suction.

(c) This compound is prepared according to the procedure described in Example 3,
starting with the compound obtained in Preparation 1.5 and the compound obtained in

5 Preparation 2.7.

(d) This compound is prepared according to the procedure described in Example 3,
starting with the compound obtained in Preparation 1.6 and the compound obtained in
Preparation 2.7.

(e) This compound is prepared according to the procedure described in Example 7,

10 starting with the compound obtained in Preparation 1.8 and the compound obtained in
Preparation 2.8, without preparing the hydrochloride.

(f) This compound is prepared according to the procedure described in Example 8,
starting with the compound obtained in Preparation 1.8 and the compound obtained in .
Preparation 2.9.

15 (g) This compound is prepared according to the procedure described in Example 13, step
A, starting with the compound obtained in Preparation 1.1 and the compound obtained
in Preparation 2.12, followed by saponification with 1IN KOH according to step B and
coupling with pyrrolidine according to step C. At the end of step C, formation of the
hydrochloride in EtOAc by addition of hydrochloric ether.

20 (h) This compound is prepared according to the procedure described in Example 13 step
A, starting with the compound obtained in Preparation 1.1 and the compound obtained
in Preparation 2.13, followed by saponification with IN KOH according to step B and
coupling with pyrrolidine according to step C. Formation of the hydrochloride
according to (g) above.

25 (i) This compound is prepared according to the procedure described in step C of Example
13, starting with the compound obtained in step B of Example 15 and
N-methylcyclopentylamine. The product obtained is chromatographed on silica gel,
eluting with a DCM/MeOH/NH4OH mixture (95/5/0.4; v/v/v) and the hydrochloride
is then formed in EtOAc/hydrochloric ether.

30  (j) This compound is prepared according to the procedure described in step C of Example
13, starting with the compound obtained in step B of Example 15 and pyrrolidine. The
product obtained is chromatographed on silica gel, eluting with a
DCM/MeOH/NH4OH mixture (95/5/0.4; v/viv) and the hydrochloride is then formed
in EtOAc/hydrochloric ether and crysta]liied from MeOH/ether.

35 (k) This compound is prepared according to the procedure described in Example 17,
starting with the compound obtained in step A of Example 18 and 2-aminoethanol.
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(1) This compound is prepared according to the procedure described in Example 18,
starting with the compound obtained in step A of Example 17 and pyrrolidine.
(m) This compound is prepared according to the procedure described in Example 8,
starting with the compound obtained in Preparation 1.7 and the compound obtained in
5 Preparation 2.15, without performing chromatography or salification.
(n) This compound is prepared according to the procedure described in Example 8,
starting with the compound obtained in Preparation 1.7 and the compound obtained in
Preparation 2.16, without performing chromatography or salification.
(o) This compound is prepared according to the procedure described in Example 8,

10 starting with the compound obtained in Preparation 1.7 and the compound obtained in
Preparation 2.17, without performing chromatography or salification.
EXAMPLE 37 |
1
Me
15 @, HCl: R) R, = 3 Ry= ; Ry=H;
cr-
4
20 R, = -E-N/_ R,=-CHNT
N | 5 2 By

“A) ®) N-'[l-(4-Cyanobenzy])-2'-dxo-2-(pyrroljdin-1-yl)ethyl]-S-[N-
(benzo[ 1,3]dioxol-5-yl)amino}propionamide.
This compound is obtained by the action of the compound from Preparation 1.17
25 on the compound from Preparation 2.18.
B) (R) N-[1-(4-formylbenzyl)-2-0xo-2-(pyrrolidin-1-yl)ethyl]-3-[N-
(benzo[1,3]dioxol-5-yl)amino]propionamide.
550 mg of the compound from the preceding step are placed in 16 ml of a
pyridine/acetic acid/water mixture (2/1/1) at 0°C, and 1.3 g of NaH»PO2.H70 and.
30 260 mg of Raney nickel are added. The reaction medium is heated for 2 hours at 55°C
and then filtered through Célite® and rinsed with an EtOH/DCM mixture (1/1), and
the filtrate is concentrated. The residue is extracted with EtOAc and then washed
successively with water (twice), with saturated NaHCO3 solution, with water, with
5% KHSOy4 solution and with saturated NaCl solution. The expected product is
35 obtained, and is used without further purification in the following step.
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| sonmer Exanple 39: NMR 1.3-1.8 ppm unres. 4H 2.2-3.6 ppm unres.: 21H
4.2- 4.8 ppm unres.: 2H 6.8-8.4 ppm unres 18H; 10.2 pp

Exanple 41: NVR 1.1-1.8 ppm unres. 10H22. 4-3. 4 ppm unrespaﬁ]ieszoUS

ppm bs: 2H, 4.4-4.8 ppm unres.: 2H 6. 5- 8 S5 ppm wunres.: 18H, 10.3 ppm
bs: 1H Exanple .42: NVR 1.2-2 ppm upres.: [OH 2.4- 3.3 ppm unres.:
12H, 4.2-4.9 i€ Stacedlift0 thP oP diRRIBrorhEtharid.
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1.2 ppm nt: Gk gtuflin% £6r DPHourk B RY, thetiledidn s ifRudaDiith D(L‘Meﬁ)d thé Washed
4.1-4.9 ppm unres

6. unr es
ppm d: 1H 18Mcoessiyehy WHA: W&m (t‘B@aﬁwéh aaﬁ"famdgégb% f°?§“‘88rﬁ“du‘ﬁ"‘%§a‘“"§efﬁ
2.1-3. 15 ppm NECF&)luudnl |‘Ehe hgdﬁmﬁloﬁﬂmls piep&red byakkiing B22O. satupated withr HE1 ga2H,;

10.1 ppm bs np

19 ppm ;3 820008 f g rorpppad. in FRRAcTRf) Yk Syl O BATLE HAE SRpecect”
6. 7-8.4 ppm ¢mﬁ1ﬁﬁmd J:BHobExmﬂpl ehith  &iyRallize®5fropm art : BEPACEZO 3 mixpires
unres.: | OH 4 4- %616 unres.: 2H, 6.6-8.6 ppm unres.: 23H Exanple
50: NI\/R 0.5-1 go u ‘res 6H, 1.7-3.5 ppm unres 16H, 4-5 ppm unres.:

S5H, 5.2-5.7 p unr g 2t M 8.4 ppm unres. 21H 10. 7 ppm bs: 1H
134 23105epterrbela 200?68E(xarrp1 e g%r) NVR: 0.4-1.3 ppm unres.: 12H 2.1-3.1

m unres. e n 7131310
Bgm bs: 1H Exlw g{bﬁ\&ml%g §3H %é%lpq:ng p mnlﬁH Bel%p n%pépn%Hs
3H, 2.7-3.1 @pHl. &pmwmespﬁH:8%pyphd tH; 99§ ppm:bs: Enm d: 2H, 4.9 ppm q:

1H, 6.9- 5 7. Wﬂggges 16H, 8.5 ppm d: 111; 10.5 ppm bs: 1H Exanple
53: NIVR: 0.4-1.5 ppm unres.: 20H, 2-2.85 ppm wunres.: 11H, ,3.3-4.8 ppm
unres.: 5H, 5.2-5.7 ppm 2s: 2H; 6. 2 8 3 ppm unres.: 16H anpl e 54: NWR

1.4 prim s: 9H, 2-2.6 ppm unres . ppm d: 2H, 3.6 ppm

unres.” 4H, 4.9 _pp L AH 6. unre .= A n &5 d:. 1H, 10
9.9 ppm bs: 1HD: I!%H%Pe&)ﬁglﬂ @ ppm 3t PPIA 3H 2.8-3.1
ppm unres.: 6H "3.75 ppm t: 4. ppm d: 2H 4 9 (pp q. 1H, 5.95

ppm s: 2H 6.4-7.7 ppm unres.: 14 H 8.4 ppm d: 1H M0_lyppm bs: 1H

20 i _
: ' = -C-N ~ipr ; Rg=-CH,-N(Pr),
A) (R;R.)-Z-((3-(N-Boc)amino—S-(benzo[l,3]dioxol-5—yl)propanoyl)anﬂno)—BlG—
(diisopropylaminomethy!)phenyl)-N-isopropyl-N-methylpropionamide.
237 mg of the compound obtained in Preparation 1.13 and the compound obtained
5 in Preparation 2.19 are mixed with 303 mg of BOP and 360 ul of DIPEA in 10 ml of
DCM. After stirring for 3 hours at RT, the mixture is concentrated to dryness. The .
residue is extracted with EtOAc and then washed successively with water, with
saturated NaHCO3 solution and with saturated NaCl solution. 420 mg of the expected
compound are obtained.
30 B) (RR)-2-(3-Amino-3-(benzo[1,3]dioxol-5-yl)propanoylyamino)-3-(4-
(diisopropylaminomethyl)phenyl)-N-isopropyl-N-methylpropionamide, 2TFA.
420 mg of the compound from the preceding step are placed in 15 ml of TFA and
20 ml of DCM. After stirring for 2 hours at RT, the mixture is concentrated to dryness.

0.504 g of the expected compound is obtained, which crystallizes from Et70.
35 ~



Example 56: NMR 0.7-1.3 ppm wunres.: 12H, 2.2 ppm t: 2H, 2.3-3.1 ppm 15
unres.: 12H, 3.6-5 ppm unres.: 6H, 6 ppm s: 2H 6 4 7.7 ppm unres.

8.3 ppm dd: 1H, 10.2 ppm bs: 1H Exarrp .05 1 1 85
ppm ds: 3H, 2.1-3.4 ppm unres. 313 9 ppm unr es. %te%%eﬁagbs
ppm 2ds: 2H, 6.1-8.4 ppm unr es. 21H Exarrpl e 60: NWVR 1.25 ppm t: 6H
2.3 ppm nm: 2H 2.5 ppm s: 3H, 3 ppm 20 nt: 6H, 3.85 ppm t: 2H 4.25

ppm d: 2H, 535 (RN thdbenk-1 hcﬁxylzﬁiﬂno@-(benﬁ)[ii’;lmmollﬂﬁres 14H;

0. b C 2 2.
opm o3 2. 7“@%& ?aﬁ)a&npggw%#lwg%"kmO?Qhﬁﬁph%gfﬁ%ﬁﬂpf%w'% 5.1

ppm q: 1H, 6. 1- tdihylpfopionamides. : 14H, 8.45 ppm d: 1H, 10.6 ppm bs: 11L

55 pomr unt 5. W@eﬂm B, Ing! B 8 shelibdafs SeR0IR A Swip g 35
ppm unbes.: Qinaphthlesesulphopyl chioride . andg}§4 gl of PIBEApin Sunk of DCMiand. thes. 5
ppm _unres. ﬁﬁktmggagm}ea or2 éﬂyﬁsatgk’gagﬂ@macﬁgn ifidthre 1§ cangen%a&% dfﬂl:i%

8H, 3. 2 4, 7 unr es. ppm unres.
unres.: 1911. amamewe@edemh ovagery . followied hyir saturated) NaHCQ3 18%%’!1 ukhes. :

17H, 3.6-5 DDH%X drobfiBfide isSiepdted by addiBfilof EMO Saturatéd with HCIRBE sobstionldflthe O 9
ppm bs: 111 anpl e

6 unres.;, 1 15 ppm t: 2H
2.25 ppm_s: swnm@dsﬂfge%%ﬁ 388@2%“”’@%‘3@@%" Eﬁ%’@é 6H, 7-7.7
ppm ufg es. 11HN1\&R40m3H6p§d1 ungss.: 118H;92.9- aopppmbsmre%H7H;3354-3EBﬁapt antes:

2005 Exarrpl e ppm unres.: 5H;, 2.8-3.5 ppm
unr es. ﬂgﬁgl\%m 2‘%%8 h&]‘;} %E{rppmoks » 5.2 ppm q: 111; 7-7.8 ppm

unres. 13H @ bp 5 ( ppm bs: 1H, 14.4 ppm bs: 2H Exanple
72: NVR 1-1. Qme H:E?gs clﬂidl—@og-% ppm t: 2H, 2.5 ppm s: 311; 2.6- 5

i3.5 ppm unres. : . 6
oom o 211 6. &%k%ﬁna? i, e 5 hmbied 108 Bihnefonds, oo i The Sy
Exanpl g5 73: Neongula Cnhedlﬁmﬁbltlxﬁmbmpmed 2H, 1.9-2.2 ppm unres.:

511, 2.25-3.6 ppm unres.: 12H, 4.2 ppm nt: 1H 4.55 ppm nt: 111;
5.2-5.7 ppm unres. 211; 6 2-8.4 ppm unres.: 1711. 10 Exanpl e 74: NVR
0.9 ppm nt: 611, 1.3 3.5 ppm unres. 1'§#IBL5§(4 8 ppm unres.: 2H
5.2-5.7 ppm wunres.: 211; 6.2-8.4 m unres. . 16H. Exanple 77: NI\/R:
0.5-1.4 ppm unres.: 18H; 2.1-3 pp unres.: 811; 3.3- 4.8 ppm unres.

711; 5.2-5.65 ppm unres. st@) NLH- nc-mr(ﬁs.n 1611; 9.15 ppm S: in
15 20 4p 30 Exarrple 78: NVR ppn|1 s fi; 22 2-7.75 ppm. unres.: 5H 2.9
ppm t: 2H 8 ppm nt: 1H; 4 5 pg(n 0211 CB ppm ¢yt 1H, 5. 1-5.7 ppm
2ds: 2H, 6.2- 9.1 ppm unres.: 2011; 9.6 ppm s} 1H.

25 _ | R,
Example R1 Ry R3 R4 Rs
39 H | N )
30 ﬂ / N
2HCI
Et
s [T ™ | S[FO0[e<
: N
HCI ./ Et
35 o
g




Example 79: NVR 0.7-1.3 ppm wunres.: 12H, 2.1-3.1 ppm wunres.: 1111; 3.7-
5 ppm unrest: 611; 7.1-8.2 ppm unres.: 1611; 10.85 ppm s: 111. Exanple
80: NWVR O0.7-1.4 ppm wunres.: 12H, 2.2-3. pm unres.: 1 pm
unres.: 611; 7-8.8 ppm wunres.: 11H, 10.8 ‘Ppm s: 1H Ex ﬁﬁgptgigﬁerﬁm@
0:7-1.5 ppm unres.: 12H, 2.4-3.3 ppm unres.: 141; 4- 5. 1 ppm unres.: 6H,
7.2-9 ppm 'l{mres 114 10.8 ppm.s: 1H FExanple 83: NMR 1.4 ppm. s;_911;
2-3 ppm un A1, 3.1 4. 6 [ppmRyunres. : R411; 4.9 m nt: 1R5 5.99 ppm
s: 2H;, 6.3-|/ E?‘”“B‘je unrel:gr.: 1411; 8.4 ppm dé 9.1245) ppm bs: 51H.
Exanmple 84:| NMR_0.6-1.4 ppm Junres.:. 1PH 2 4- 3 2 _ppm _unfes - 11|-| 3. 8-
5.1 ppm unyes 6H .9 m unges.:|151L; 10)9¢bpm_bs: lle 85:
NVR: 1 ppmm 4éH 2°ﬁ=§'§m un?gs.: 10 4.7 d ny m: ﬁ"l S-E}pm nt :
1H. 5.1-5.4 pg¢l 2dk: 211; 6.4-8.8 ppm |u 20CtN 12.{1% ppm sd: IH
Exanpl e586:f NVR. 1.p-2.55 ppm| unres.: [6 8% ppm |2H, 3.1-4. ;L ppm
unres.: 5H| 4.9 ppm nt: 1H, 4§.8-7.6 ppm wes.] 1611; 8.4 ppm d:. 1
10. 6 ppm Hs: %a g€ o INMR: HO 6-IL. noas : 12I; 2 2 p.p]El :
2H, 2.35-3.]1 p 12115 3. 7% r m%pm
unres.: 911; 8.3 pp 10.1 pp .-CJ. 6 5 3 e t 2005
Exanpl e 88| N 0. unres.: 1p Dp M 11, 2. 4 3. [L(pm
unres.: 12K 3.5-5 jppp | 6H;, 7-7 its.: 10131; 8.4 ppm jdd:
111; 116) pgm bs: . 89: NWR s: 911; 1}85 ppm s:|3H
22ppm t 25 ?r.]h 31l —2-8ppn +—3—4 ppF—s-—Z—HEBY
ppm s: 2H] 4. Q3pp . 95 Hpm b. §- 8. 6. ppM_~NNnes- 4H.
Exanpl e 90:} NVR 1. H 2.2-2. eg)‘: 811; |3 rrI?\lBle.:
211; 3.8-4.6 ppm 111; 5.2 p : 74942 ppm unr ¢s. :
1711; 10 pgm 2H€1 pl e 91: N bm s 1 12.3 ppm t] 2H,
2.4-2.6 ppm units.|: X m bd: 2H ppm unit$.: 3H, 4.415
ppm usits{: 2H 6 ﬁﬁm\ s: 2H] 6.6- 7.8 s.: 1411;18.5 ppm d{ 1H
10. 4 ppm Hs- iH BB 94- INVR O om t- 6l 2 1.3 7loom unres
1411;" 4.50 |pprmag nt ;| k1l 575, ?ﬁzt /Evtvz’)ll.
15 Exanpl e ]95: NMVR @n. DIY 23 > ppp [
units.: 911; 5.4 pp 311, o unres. L311;
8.7 ppm di 1HC1I EX{anpl e 99: | ppm uni ts
|OH, 2.6-3)1 ppm dnits.: 6H I3, Q5 ppm nt 1H'
6. 7-7. ppgl u{ﬂt |: A g 55 p 111. 20 xpnpl e
101: NVR 0.5-T 4 .@@ :CEB- 4.9 ppm
unres.: 1111; 6. 1-E. 2 p uni Fxanpl e—/10p:
NVR: 0.8-1)2 ppm ynres.: 6H; . N '
. N0
25 —/
Et
47 -CH,-NZ
HCI e
30 :
~CH
35




units.: 1311; 3.7-5.1 ppm wunres.: 6H 6.1 ppm s: 1H 6.5-7.8 ppm units.:
9H, 8.3- 8.6 ppm wunits.: 111; 9.5 ppm bs l.H 25 . Exanple 103: NWR
0.8-1.5 ppm wunits.: 12H;, 2.35 ppm t: é 2.5 ppm s: 6@3 Se t%nﬁ,egggosppm
units.: 511; 3.45 ppm nt: 111; 3.8-5.1 p %‘? unres.: 611; g ppm s: 211,
6.5-7.8 ppm unres.: 911, 8. 3- 8 6 ppm units.: 111; 10.5 ppm bs 111.
Exanmple 104: NVR._ 0.7 ppm_nt: 6H. 1.4 ppm s: 911 2. 2-3 pom units - 10H
3.8 ppm nt H 4. 38-4. PmM pnregRsy: 4H, S5.Rr 5. 7| ppnRy2s: R11; 2-8.4
ppm unres. Elxgﬁlpfll% H; Q?Rﬁ)ppm E| BEX{anpl eg 105; NI\/R:4 1.4—2.41?pm
unres.: 14H 2.5 ppm _s: 6H 2 65 to.5 ppm  unit 1211; .6 1 _ppm s-§ 211;
6.5-7.8 ppn} unjot s. 5 bpm ¢ 11 1 m 3 11 teg 106:
NTH': 765 B5 anpl € 765 137 2 @ 1 ~26 45 30
Exanple 108f NVR O 3= bm  unr es.|: Nt B pgpm unres.:| 11H;
3.6 to54.9] ppm unfes.: 5H, 52 to 5.7 2H; 6 tg 6.5 ppm
unres.: 3H |7 to 8}4 ppm unrps.: 13H; 19. bs anpl e 109: NVR
0.5to 1.5 ppnm_unres A I3, -2 LT 1Q._3 pAnt unges QOH 3 t ) nm
unres.: 7H|5.78 to @@ Ds: - 6. p m S”'?'@'@Jg
7.6 ppm un esHCl7H 2 g 8.4 ppm unf 8.6-Np m s: 1H EXANPLE
110 (1), H (RRR R =R4A ONM th 5 - iPIN [Me A m xturje
cont ai ning P50 ng of the conpound from | i n38 74 Ing of
2- naphidnal ghesul phopyl chloride and 171 1A in 10 m| of DCMis
stirred ov - MEdT U TS Teg to uryness andgt{ t hen
taken up in Wi t hHat ef s turﬁ &ﬂﬂ-&@ﬂ‘f
sol ution. . | on i s ext t% buf f'er 28d Jt hen
basified tg pH 8 with saturated NaHOOB . i s~ppctlure is extrfact ed
W th DCM a ashed W th | saturated Na§ ution. Thg resulting
mxture is in an EtQAc/ Et20 m eql the hydrdchl oride i4
preparﬁ:I b j er 40 g of the pynnrt ed
conpound ar 7 tog2.1 Epm mnred. . 18H 2. ﬁ&Ebpm
unres.: 9H]| 3. p 3. 8495 ppm unrey.: 4 5.3 mpp 2s:
2H, 6.4 to|6. ‘E)g X 0 {8.2 ppm {un 11H 8.2to §5
ppm nt: 2K 9. H.
. . 53 l_I:N/Me o
~iPr
Y
. Me
25 }:(4:1 Cl © H 'CHz'N\tBu
Me
Cl
~Et
55 al H -CH,-NZ
30 HCI Et
Me
al 0\_0

35



25 abD = +50 (¢ = 1; MOH) W : 727 35 138 5 23 Septenber 2005 EXAMPLE 111
(R R 2-((3-(1, 3-benzodi oxol -5-yl)-3-(((6-nmet hoxy-2-naphtyl)sul fonyl)

am no) pr opanoyl ) am no) - 3- (4-((2, 6-ci s-di yl -1 - pi peri di myl WQWWI )
-N- i sopropyl - N-net hyl propanam de, chl orgﬁggate (1), HA :%(S)IS,R R, = MO
10 M , M R4 =-CON, ; R =-CH -NIrl Me This conpound is prepared by

wor ki ng according to the exanple descri It}led above 15 starting with the
conpound frd Hati orRy3. 8 and @&»net Hoxy ht hal en®42- spl phoRyl
chl ori de obt an%:eg gccordi rllg tolJ. d. Chem@1999, 42, 355f-3571. N 0.6
to 2 ppm ufres. . 184, 2.2 to 8 6 ppm uynres - 10H 3 8 to b ppm unrks.:
/H, 5.4 to 3.8 gpm ; 6.8 to 6} 6 gpm Hnres:OSH; 7'1t§H8ﬂ1;@
unres.: 10 8.1 tg Al unr es H 9.4 to 10”2 pide pBST21H~ER20] a25
= +32 (c =1; XA lla 25 30 3p-HN(&R) R _ MO, R4
= -CONJSiprlMe OR MENBZ 1y of the konpourtf of Exanple 111
are placed ifn a m xf i\ of / DCY and 20 of saturpted NaHCO3
solution. The organi [ is|dried and then contentrated tp
gl ve the co puju'nGL —h—tre fIl pf—a—rerse- Tlﬁc recH -8 13(? 23 Scpifc‘hlig
2005 taken gyp i57 5 |Hd DYl apd t feated wit hl75 |ng of{ 60% -CH,-N_
met a- chl or oper benzoi ¢\ _ag fof 1 hour gt er hon i xt’ur e 1B
extracted th DCM and the orgpnic phase is
10
d |
QO —~Et
58 H -CH.-
QN,Et CH, N\Et o
T \Et CJ
.15 B
59 H ? CH.-N~
@ | / \ CH: N--.Et .
-C- O
| g
20 60 C] H 'CHZ’N\Et
' 2HCI : | = : '
Me | Q@ . : ’ =z ’
Ci \—o
O —~Et
25 61 cl H -CHyN
HCI \ ‘
Me
Cl
. Et
“ i I e |85
27
30 HCl = -(II-N : Me 'Et
0 I iPr '
O ~Et
B [CS1IEN PN BT
o
N : 'C-N\Et
35




then washed with saturated NaC sol ution.

0.14 g of the expected conpound

Is obtained, which crystallizes fromnethyl ten-butyl ether. 5 MH+:773
NVR: 0.6 to 1.8 ppm wunres.: 18H, 2.2 to 374 ppm unres. 23].9&6&31113@182(]@5“1 S:
3H, 4.3 to 4.9 ppm unres.: 4H, 5.4 to 5.6 ppm d: 2H 6.3 ppm 3H;
7.1 to 7.8 ppm unres.: 10H EXAMPLE 112 10 15 20 25 30 (1), HC1. (R,R)
Rl= M R4 3=CON = RBS S - CHZ N AN )\ af the product obtaingd in
Preparati o) Bxafhdé ¢ pl aBgd in|3 mRyof D mMl Ryf DCM a5t he
mxture isjstirred|for 30 minfites at umis copcentrated pnd
then tritu LPr20  Thelol nt.ed-of f |
is taken up i nep n OTPCREEN TEA a
2- napht hal ¢nesul ph() ri e, ji hg it he-Méd %
TEA. The diumig stirréd oyernight sCtNeq cohcenfSed=RH] 1t is
extrac?ed ith EtOpc and washed with t] mes) 4R (i th saturafed
NaCl solutfon. The|hydrochlorjde 1is pr whi ch crystpllizes fr an
Et OAc/ Et 20jmixtured NVR 0.5 to 2 ppm 16H, 22t0300m unrles. :
11H; 3.2t)47& ppiM 2§« [5H 1.3 3 2s &tq ppm
unres.: 31} t es.: 2H ppn1 un E@ig .9 to
8.1 ppm ujres. p nm: 1H 3 NH1G 27 35
140 23 Sep enber 2)05 EXAVPLE{ 113 5 10 30 (I HC1: (R R) Rl = 1_
11 1118 R2J=H; RB = MO M Me R4 = -( ,= 2k N Me
N =
NH,
0] Et
_ 66 Me. Me H ” — -CHZ-N: B
15 -C-N
Me Me
Me .
67 M M H 0 ) E —~Et
e ) -H.N/— CH, N\Et
Me Me \
20 Me
- 68 —~Et
HCl -C-N
M iPr
Me e
Py Cl
69 H ? —~Et
Cl -CH,-N__
HCl é (Me “Et
Me
Cl
30
70 H Q CHNTH
O|L|==
0 A
HZ
35 :f:




This conpound is prepared according to the exanpl es descri bed above,

starting wth the conpound from Preparation 3.8 and the conpound from

Preparation 1.33, step A M. 777 EXAM:i'ﬂE 114 (1), HO 4 Sfeﬁhe@beﬁboo_ﬁ 1
5

11 11 ; R =H; RBRMOMRKM=-CON e ; =-CH2 -NIiPr I'S conmpound
I's prepared according to the exanpl es descri bed above, starting wth the
conpound frqmPreparation 3 10 and the sul phonyl chloride described in
Preparation |lg33,,sttep ARjMH+: | 785RQ her| corppundp of Rigor nuf a (1R5accof di ng
to the inverjtion rfle prepared|by using] the nmethpds descri ped above aphd
identified Qy.their {nmass spectjum and.thei 5

spectrtim —Jrhe g
described i the folllowyng 2_Tabl est 35 |141 B3 Septe 20P5 _%IFE'E)K
R~- SC2- NH CHf+ C- NHereB4Cl {3 phAQH2 5 10 15 2p /30‘ 35 (F-frr;A ~Et
Exanpl esRl R}R4 | [l t R12 \ |1 _Ne 115\ /p~.. -C-N'ipr 116]\ /\
1101 , M® -N|-~HO (R R.£ N Pr

€

cl
72 a H ﬂ — _CHZ_N< >
HCl -C-N
10 Me | @ —
4
al
Et
73 H Mel CH.ONT
L
o |
15
j—

" “ L]
el

' Et
H § -CH.-N_

B Cl ) - . —<\ D CH.Z N'--..Et

HCI N .

Me

25 .
' Et
76 o Cl /@ H ﬁ /—_ -CHZ-N:Et

-C-N
(lJ

30

<]
o

Cl
1Pr
i T A TS
HCl -L-N ,MC 1Pr
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117\ Me NHO \ /C N ~ipr 118 | /\ 1 0 ,Me -N .M HO O~GC N -iPr\iBu 119
M (RR\ | /\ 117 MeHCO G N-iPr 120/ | \ \ I,Me N aFHC \ /-C-N~i Pr O
02 5 10 15 20 25 30 35 142 Exanples Rl R3, R4 23 Septenber L Kigjos Sal t
0 ~ 121gjI1 Me N ~)HO -C- N~i Pr 138 23 S¥fterhber

Example R] R R3 R4 Rs
Me
L (o oIS
27~
2HCI ./ N tBu
5
Q
\o
ZHCI | R -C-N : '
0 Ne iPr
0 —~Et
80 H -CH.-
s | me | CHNT
2HCI | X CNC
iPr
d Me N~
Cl |
15
81 H ? CH.-N~ Et
| Me | g
HCI -.C-N
0 .
o
20
O Et
82 Cl H ” Me 'CH2'N:Et
2HCI X . . -C-N: _ _
iPT ]
‘ Me =
Cl
25 Me
83 H -
cl -CH,-N_
Me
0 Et
S RO e | oG
2HCI i X °C'N<ipr t
=

35




CM O,Mipr
O O 124 O .iPr
(RRO--CN--iPr

I pl

HCl

EtHCO s
5
10
15
20
25
30

35

0

(RRIIII
126\ |

122(R, R)s~-C N ~i Pr- N\ HCl
Me N -iprHC]
/1, Me _N\Me

i Pr

123 ci
-CNiprd d 125\ /\

Me\, Me HCL (R R)-C

, Me

j?:c,b“‘ . CH2CF3 JO 3125 feritR} 2b0SLN"

F128/11 Me -r(D<F -C_N~iPr o
Example Rj Rp R3 R4 Rs
Et
X H LS|
. N 1
H
86 -CH2- /MC
HCl
Et
87 ) N
” /Mc CH2 N\Et
HCl 'C'N\iP
r
. Et
88 ) N
” /Me CHZ N\Et
HCl ’C'N\iP
r
Me
89 -CH,-NZ
= 27 By
P
M
%0 CH,-N:tBe
2HC? N u
~N
Me
! -CHZ-N.:tB
HCl u
0
g




5 10 15 20 25 30 35 143 23 Septenber 2005 i Rl Exanpl esRIR3R4N R Sal t

--N N, 1i

~Z S
pr

O,,Et 129/ | \bi-1l Me -N~ HO -CN-iPrEt / Me 1301 j \ |
i PrHC1 MeOO~?1 ~1Pr 131 C] 11 0 .Me N i MRreHCL -1-C N'i 132/
\I ~Me -NEt HD 15F P33 §Epi&ehbds 2005
Example Rj ) R3 R4 Rs
92 cl <l H Icl) Me ‘CHz'N:EEt
t
| C-NT
5 iPr
Cl
93 ~—~Et
. ﬁ Me | g
MeO -C-N
10 =
94 H N ~—~Bt
CC O[S
{
Me
Q
j—
P % cl H /N CH, N
< 2 Bt
i
Me
96 —~Et
20 H T /1 | CHNC
- HCI oN | Et
97 0 —Et
2 eef B e |G
25 HCI T t
iPr
08 H o) -CH _N/Et
HCl -(|LI‘-N :Me 27 Et
iPr
30
tBu
99 H CH _N,Me
HCl = 2" ™~tBu
35 Me
Cl




L -CN-iPrEt \ Me Me \ O Apr 133\ SO--11 .Me N'il?2rHCl ~iPr 134/ \,Me N
"iPr HO |1~Tr 1350-MeNHCI 136\ /\,Me N.HCl G-N~il?r 0 J 0 5 10 15 20 25
30 144 23 Septenber 2005 Exanpl esRIR3RAN, Riip Salt Ri g 13768\gLitembMe200dNEt
HCO G N~jPrEt Cl 138Ccr,Me ~HCI C N -ipr O O-<g

Example R Ry R3 R4 Rs5
0 Et
100 H I/ | -CHNT
HCl | o2 7 C-N Et
5 o |
¢
iP
HCI C-N :: iPr
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[
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HC] 0 N
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Ha |7 i
O
15 RR a \_0
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Example 39: NMR: 1.3-1.8 ppm: unres.  4H; 2.2-3.6 ppm: unres.. 21H; 4.2-
4.8 ppm: unres.; 2H; 6.8-8.4 ppm: unres.: 18H; 10.2 ppm: bs: 1H.
20 Example 41: NMR: 1.1-1.8 ppm: unres.: 10H; 2.4-3.4 ppm: unres.: 12H; 4.2 ppm:
bs: 2H; 4.4-4.8 ppm: unres.: 2H; 6.5-8.5 ppm: unres.: 18H; 10.3 ppm: bs: 1H.
Example 42: NMR: 1.2-:2ppm: upres.. 10H;. 2.4-3.3 ppm: unres.. 12H;
4.2-4.9 ppm: uares.: 4H; 6.9-9.1 ppm: unres.: 14H; 10.2 ppm: bs: 1H.
Example 43: NMR: 1-1.8 ppm: unres.: 10H; 2.2-3.5 ppm: unres.: 18H; 4-5 ppm:
2% unres.: 4H; 6.6-8.7 ppm: unres.: 17H; 10.7 ppm: bs: 1H.
Example 44: NMR; 1.2 ppm: mt: 6H; 1.4-1.8 ppm: unres.: 4H; 2.2-3.3 ppm:
unres.: 15H; 4.1-4.9 ppm: unres.: 4H; 6.8-8.1 ppm: unres.: 12H; 8.35 ppm: d: 1H;
8.9 ppm: d: 1H; 10.25 ppm: bs: 1H.
Example 47: NMR: 0.5-13 ppm: unres.: 12H; 2.1-3.1 ppm: unres.. 11H;
30 3.6-5 ppm: unres.: SH; 6.2-8.5 ppm: unres.: 22H; 10.1 ppm: bs: 1H.
Example 48: NMR: 1 ppm: s: 9H; 1.2-1.7 ppm: unres.: 4H; 1.9 ppm: s: 3H; 2.2-
3.5 ppm: unres.: 10H; 4.1-4.75 ppm: unres.: 2H; 6.7-8.4 ppm: unres.: 18H.
Example 49: NMR: 0.95 ppm: t: 6H; 2.1-3.6 ppm: unres.: 10H; 4.4-5.1 ppm:
unres.: 2H; 6.6-8.6 ppm: unres.: 23H.
35 Example 50: NMR: 0.5-1 ppm: unres.: 6H; 1.7-3.5 ppm: unres.: 16H; 4-5 ppm:

unres.: SH; 5.2-5.7 ppm: unres.: 2H; 6.2-8.4 ppm: unres.: 21H; 10.7 ppm: bs: 1H.
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Example 51: NMR: 0.4-13ppm: unres.. 12H; 2.1-3.1 ppm: unres.. 11H;
3.6-4.8 ppm: unres.: 5H; 6.6-8.5 ppm: unres.: 17H; 10 ppm: bs: 1H.
Example 52: NMR: 1.15ppm: t 6H; 22ppm: t 2H; 2.5ppm: s: 3H;
2.7-3.1 ppm: unres.: 6H; 3.8 ppm: t: 2H; 4.15 ppm: d: 2H; 4.9 ppm: q: 1H; 6.9-
5 7.7 ppm: unres.: 16H; 8.5 ppm: d: 1H; 10.5 ppm: bs: 1H.
Example 53: NMR: 0.4-1.5ppm: unres.: 20H; 2-2.85ppm: unres.. I1H;
3.3-4.8 ppm: unres.: SH; 5.2-5.7 ppm: 2s: 2H; 6.2-8.3 ppm: unres.: 16H.
Example 54: NMR: 1.4 ppm: s: 9H; 2-2.6 ppm: unres.: 8H; 2.9 ppm: d: 2H; 3.6-
4.6 ppm: unres.: 4H; 4.9 ppm: g: 1H; 6.9-7.7 ppm: unres.: 16H; 8.5 pbm: d: 1H;
10 9.9 ppm: bs: 1H.
Example 55: NMR: 1.15 ppm: t: 6H; 2.4 ppm: s5: 3H; 2.8-3.1 ppm: unres.: 6H;
3.75 ppm: t: 2H; 4.15 ppm: d: 2H; 4.9 ppm: q: 1H; 5.95 ppm: s: 2H; 6.4-7.7 ppm:
unres.: 14 H; 8.4 ppm: d: 1H; 10.1 ppm: bs: 1H.
Example 56: NMR: 0.7-1.3 ppm: unres.: 12H; 2.2 ppm: t: 2H; 2.3-3.1 ppm:
15 unres.: 12H; 3.6-5 ppm: unres.: 6H; 6 ppm: s: 2H; 6.4-7.7 ppm: unres.: 9H; 8.3 ppm:
dd: 1H; 10.2 ppm: bs: 1H.
Example 57: NMR: 1.05 ppm: ds: 9H; 1.85 ppm: ds: 3H; 2.1-3.4 ppm: unres.: 6H;
4.3-4.9 ppm: unres.: 2H; 5.2-5.8 ppm: 2ds: 2H; 6.1-8.4 ppm: unres.: 21H.
Example 60: NMR: 1.25 ppm: t: 6H; 2.3 ppm: mt: 2H; 2.5 ppm: s: 3H; 3 ppm:
20 mt: 6H; 3.85 ppm: t: 2H; 4.25 ppm: d: 2H; 5.25 ppm: q: 1H; 6.1 ppm: 5: 2H; 6.4
9.2 ppm: unres.: 14H; 10.7 ppm: bs: 1H.
" Example 61: NMR: 1.2 ppm: t: 6H; 2.3 ppm: mt: 2H; 2.5 ppm: s: 3H; 2.7-
3.3 ppm: unres.: 6H; 3.9 ppm: t: 2H; 4.2 ppm: d: 2H; 5.1 ppm: q: 1H; 6.1-7.8 ppm:
unres.: 14H; 8.45 ppm: d: 1H; 10.6 ppm: bs: 1H.
25 Example 62: NMR: 0.5-1.4 ppm: unres.: 12H; 2-5 ppm: unres.: 16H; 5.95-
8.5 ppm: unres.: 16H. :
Example 64: NMR: 0.6-1.3 ppm: unres.: 15H; 2.2-3.25 ppm: unres.: SH; 3.4-
5 ppm: unres.: 8H; 5.3-5.8 ppm: unres.: 2H; 6.3-8.5 ppm: unres.: 16H.
Example 65: NMR: 0.85 ppm: td: 6H; 2.1-2.9 ppm: unres.: 8H; 3.2-4.7 ppm:
30 unres.: 6H; 5.2-5.8 ppm: unres.: 3H; 6.1-8.3 ppm: unres.: 19H.
Example 68: NMR: 0.6-1.3 ppm: unres.; 12H; 2-3.1 ppm: unres.: 17H; 3.6-5 ppm:
unres.: 6H; 6.7-7.7 ppm: unres.: 10H; 8.3 ppm: dd: 1H; 9.9 ppm: bs: 1H.
Example 69: NMR: 0.65-1.3 ppm: unres.: 12H; 2.15 ppm: t: 2H; 2.25 ppm: s: 3H;
2.3-3.1 ppm: unres.: 9H; 3.7-5 ppm: unres.: 6H; 7-7.7 ppm: unres.: 11H; 8.4 ppm: dd:
35 1H; 9.9 ppm: bs: 1H.
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Example 71: NMR: 1.2 ppm: t: 6H; 2.1-2.6 ppm: unres.: 5H; 2.8-3.5 ppm: unres.:
6H; 3.9ppm: t: 2H; 4.2 ppm: bd: 2H; 5.2 ppm: q: 1H; 7-7.8 ppm: unres.: 13H;
8.9 ppm: d: 1H; 10.4 ppm: bs: 1H; 14.4 ppm: bs: 2H. |

Example 72: NMR: 1-1.9 ppm: unres.: 10H; 2.2 ppm: t: 2H; 2.5 ppm: s: 3H; 2.6~
3.5 ppm: unres.: 10H; 3.75 ppm: t: 2H; 4.15 ppm: d: 2H; 4.5 ppm: q: 1H; 6 ppm: s:
2H; 6.3-7.7 ppm: unres.: 9H; 8.3 ppm: d: 1H; 10.2 ppm: s: 1H.

Example 73: NMR: 0.9 ppm: mt: 6H; 1.3 ppm: mt: 2H; 1.9-2.2 ppm: unres.: 5SH;
2.25-3.6 ppm: unres.: 12H; 4.2 ppm: mt: 1H; 4.55 ppm: mt: 1H; 5.2-5.7 ppm: unres.:
2H; 6.2-8.4 ppm: unres.: 17H.

Example 74: NMR: 0.9 ppm: mt: 6H; 1.3-3.5 ppm: unres.: 19H; 4.3-4.8 ppm:
unres.: 2H; 5.2-5.7 ppm: unres.: 2H; 6.2-8.4 ppm: unres.: 16H.

Example 77: NMR: 0.5-1.4 ppm: unres.: 18H; 2.1-3 ppm: unres.: 8H; 3.3-
4.8 ppm: unres.: 7H; 5.2-5.65 ppm: unres.: 2H; 6.2-8.4 ppm: unres.: 16H; 9.15 ppm: s:
1H.

Example 78: NMR: 1.4 ppm: s: 9H; 2.2-2.75 ppm: unres.: SH; 2.9 ppm: t: 2H;
3.8ppm: mt: 1H; 4.5 ppm: mt: 2H; 5ppm: mt: 1H; 5.1-5.7 ppm: 2ds: 2H; 6.2-
9.1 ppm: unres.: 20H; 9.6 ppm: s: 1H. .

Example 79: NMR: 0.7-1.3 ppm: unres.: 12H; 2.1-3.1 ppm: unres.: 11H; 3.7-
5 ppm: unres.: 6H; 7.1-8.2 ppm: unres.: 16H; 10.85 ppm: s: IH.

Example 80: NMR: 0.7-1.4 ppm: unres.: 12H; 2.2-3.2 ppm: unres.: 14H; 3.7-
5 ppm: unres.: 6H; 7-8.8 ppm: unres.: 11H; 10.8 ppm: s: 1H.

Example 82: NMR: 0.7-1.5 ppm: unres.: 12H; 2.4-3.3 ppm: unres.: 14H; 4-
5.1 ppm: unres.: 6H; 7.2-9 ppm: unres.: 11H; 10.8 ppm: s: 1H.

Example 83: NMR: 1.4 ppm: s: 9H; 2-3 ppm: unres.: 10H; 3.6-4.6 ppm: unres.:
4H; 4.9 ppm: mt: 1H; 5.95 ppm: s: 2H; 6.3-7.7 ppm: unres.: 14H; 8.4 ppm: d: 1H;
9.65 ppm: bs: 1H.

Example 84: NMR: 0.6-1.4 ppm: unres.: 12H; 2.4-3.2 ppm: unres.: 11H; 3.8-
5.1 ppm: unres.: 6H; 7-8.9 ppm: unres.: 15H; 10.9 ppm: bs: 2H.

Example 85: NMR: 1 ppm: t: 6H; 2.3-3.7 ppm: unres.: 10H; 4.7 ppm: mt: 1H;
5 ppm: mt: 1H; 5.1-5.8 ppm: 2ds: 2H; 6.2-8.8 ppim: unres.: 20H; 12.15 ppm: sd: 1H.

Example 86: NMR: 1.2-2.55 ppm: unres.: 16 H; 2.85 ppm: mt: 2H; 3.1-4.4 ppm:
unres.: SH; 4.9 ppm: mt: 1H; 6.8-7.6 ppm: unres.: 16H; 8.4 ppm: d: 1H; 10.6 ppm: bs:
IH.

Example 87: NMR: 0.6-1.3 ppm: unres.: 12H; 2.2 ppm: t: 2H; 2.35-3.1 ppm:
unres.. 12H; 3.7-5 ppm: unres.. 6H; 6.9-7.8 ppm: unres.: 9H; 8.3 ppm: dd: 1H;
10.1 ppm: bs: IH.
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Example 88: NMR: 0.7-1.3 ppm: unres.: 12H; 2.3 ppm: t: 2H; 2.4-3.1 ppm:
unres.. 12H; 3.5-5 ppm: unres.. 6H; 7-7.7 ppm: unres.. 10H; 8.4 ppm: dd: 1H;
10 ppm: bs: 1H.

Example 89: NMR: 1.05 ppm: s: 9H; 1.85 ppm: s: 3H; 2.2 ppm: t: 2H; 2.6 ppm: s:
3H; 2.8 ppm: mt: 2H; 3.4 ppm: s: 2H; 3.7 ppm: s: 2H; 4.9 ppm: mt: 1H; 5.95 ppm: s:
2H; 6.3-8.6 ppm: unres.: 14H.

Example 90: NMR: 1.5 ppm: s: 9H; 2.2-2.6 ppm: unres.: 8H; 3 ppm: unres.: 2H;
3.8-4.6 ppm: 2 unres.: 4H; 5.2 ppm: unres.: 1H; 7-9.2 ppm: unres.: 17H; 10 ppm: bs:
1H.

Example 91: NMR: 1.5 ppm: s: 9H; 2.3 ppm: t: 2H; 2.4-2.6 ppm: unres.: 6H;
3 ppm: bd: 2H; 3.8-4.1 ppm: unres.: 3H; 4.4-5 ppm: unres.: 2H; 6 ppm: s: 2H; 6.6-
7.8 ppm: unres.: 14H; 8.5 ppm: d: 1H; 10.4 ppm: bs: 1H.

Example 94: NMR: 0.9 ppm: t: 6H; 2.1-3.7 ppm: unres.: 14H; 4.50 ppm: mt: 1H;
5-5.7 ppm: unres.: 3H; 6-8.6 ppm: unres.: 20H. "

Example 95: NMR; 0.95 ppm: t: 6H; 2.1-2.7 ppm: unres.: 9H; 3-4 ppm: unres.:
9H; 5.4 ppm: q: 1H; 6.05 ppm: s: 2H; 6.4-7.8 ppm: unses.: 13H; 8.7 ppm: d: 1H.

Example '99: NMR: 1.5 ppm: s: 9H; 1.9-2.55 ppm: unres.: 10H; 2.6-3.1 ppm:
unres.: 6H: 3.75-4.8 ppm: unres.: 4H; 5.05 ppm: mt: 1H; 6.7-7.8 ppm: unres.: 14H;
8.55 ppm: d: 1H; 9.4 ppm: bs: 1H. R

Example 101: NMR: 0.5-1.4 ppm: unres.: 18H; 2.1-3 ppm: unres.: 7H; 3.3-
4.9 ppm: unres.: 11H; 6.1-8.4 ppm: unres.: 16H; 9.1 ppm: bs: 1H.

- Example '102: NMR: 0.8-1.2 ppm: unres.. 6H; 1.5 ppm: s: 9H; 2.2-3.1 ppm:
unres.: 13H; 3.7-5.1 ppm: unres.: 6H: 6.1 ppm: s: 1H; 6.5-7.8 ppm: unres.: 9H; 8.3-
8.6 ppm: unres.: 1H; 9.5 ppm: bs: 1H.

. Example 103: NMR: 0.8-1.5 ppm: unres.: 12H; 2.35 ppm: t: 2H; 2.5 ppm: s: 61;
2.6-3.1 ppm: unres.; SH; 3.45 ppm: mt: 1H; 3.8-5.1 ppm: unres.: 6H; 6.15 ppm: s: 2H;
6.5-7.8 ppm: unres.: 9H; 8.3-8.6 ppm: unres.: 1H; 10.5 ppm: bs: 1H.

Example 104: NMR: 0.7 ppm: mt: 6H; 1.4 ppm: s: 9H; 2.2-3 ppm: unres.: 10H;
3.8 ppm: mt: 1H; 4.3-4.9 ppm: unres.: 4H; 5.2-5.7 ppm: 2s: 2H; 6.2-8.4 ppm: unres.:
16H; 9.5 ppm: s: 1H.

Example 105: NMR: 1.4-2.4 ppm: unres.: 14H; 2.5 ppm: s: 6H; 2.65 to 5 ppm:
unres.: 12H; 6.1 ppm: s: 2H; 6.5-7.8 ppm: unres.: 9H; 8.45 ppm: d: 1H; 10.8 ppm: bs:
1H.

Example 106: MH": 765

Example 107: MH": 765
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Example 108: NMR: 0.6 to 1.4 ppm: unres.: 15H; 2.1 to 3.5 ppm: unres.: 11H; 3.6
to 4.9 ppm: unres.: 5H; 5.2 to 5.7 ppm: 2s: 2H; 6.2 to 6.5 ppm: unres.: 3H; 7 to

8.4 ppm: unres.: 13H; 9.8 ppm: bs: 1H.
Example 109: NMR: 0.5 to 1.5 ppm: unres.: 18H: 2.1 to 3 ppm: unres.: 10H; 3.4

to 4.9 ppm: unres.: 7H; 5.75 to 5.80 ppm: 2s: 2H; 6.2 to 6.65 ppm: unres.; 3H; 7 to
7.6 ppm: unres.: 7H; 8.1 to 8.4 ppm: unres.: 2H; 8.8 ppm: bs: 1H.

EXAMPLE 110

(D, HCI: (R,R) RI-_~; R,=H. R,= ;
0

M
. ~Me
R, =-CO-N_ Pr R;=-CH,-N

‘ Me
A mixture containing 250 mg of the compound from Preparation 3.8, 74 mg of
2-naphthaienesulphonyl chloride and 171 ul of DIPEA in 10 ml of DCM is stirred

- overnight at RT. The medium is concentrated to dryness and is then taken up in

EtOAc and washed with water and with saturated NaHCO3 solution. The resulting
solution is extracted with a pH 2 buffer and then basified to pH 8 with saturated
NaHCO3 solution. This mixture is extracted with DCM and then washed with
saturated NaCl solution. The resulting mixture is taken up in an EtOAc/Ety0 mixture
and the hydrochloride is prepared by addition of hydrochloric ether. 140 mg of the
expected compound are obtained.

NMR: 0.7 to 2.1 ppm: unres.: 18H; 2.3 to 3.2 ppm: unres.: 9H; 3.3 ppm: mt: 1H;
3.8 t0 5 ppm: unres.: 4H: 5.4 to 5.8 ppm: 2s: 2H; 6.4 to 6.8 ppm: unres.: 3H: 7.1 to
8.2 ppm: unres.: 11H; 8.2 to 8.5 ppm: mt: 2H; 9.4 to 10.3 ppm: 2 bs: 1H.

a;s = +50°(c = 1; MeOH)

MH": 727
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EXAMPLE 111
(R,R)2-((3-(1,3-benzodioxol-5-y1)-3-(((6-methoxy-2-naphtyl)sulfonyl)
amino)propanoyl)amino)-3-(4-({2,6-cis-dimethyl-1-pipéridinyl)methyl)phenyl)-N-
isopropyl-N-methylpropanamide, chlorhydrate

(I)s HC],'(R,R) R1= ’ Rz =H; R3= |
MeO

4

Me
Me
R,= -CO-N"“iPr ; Rg= -CH, -N
Me

This compound is prepared by working according to the example described above,
starting with the compound from Preparation 3.8 and 6-methoxynaphthalene-2-
sulphonyl chloride obtained according to J. Med. Chem., 1999, 42, 3557-3571.

NMR: 0.6 to 2 ppm: unres.: 18H; 2.2 to 3.6 ppm: unres.: 10H; 3.8 to 5 ppm:
unres.: 7H; 5.4 to 5.8 ppm: 2s: 2H; 6.3 to 6.6 ppm: unres.: 3H; 7.1 to 8.1 ppm: unres.:
10H; 8.1 to 8.5 ppm: unres.: 2H; 9.4 to 10.2 ppm: 2bs: 1H.

a%f = +32°(c=1; MeOH)
MH": 757
EXAMPLE 111a
MeO (i/
0
Me
0

_ _Me N
R,=-CONL_~ ; Ry=-CH,N

Me

152 mg of the compound of Example 111 are placed in a mixture of 50 ml of
DCM and 20 ml of saturated NaHCO3 solution. The organic phase obtained is dried
and then concentrated to give the compound in the form of a base. The medium is
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taken up in 5 ml of DCM and treated with 75 mg of 60% meta-chloroperbenzoic acid
for 1 hour at RT. The reaction mixture is extracted with DCM and the organic phase is
then washed with saturated NaCl solution. 0.14 g of the expected compound is
obtained, which crystallizes from methyl zert-butyl ether.
5 MH+: 773
NMR: 0.6 to 1.8 ppm: unres.: 18H; 2.2 to 3.4 ppm: unres.: 10H; 3.8 ppm: s: 3H;
4.3 to 4.9 ppm: unres.: 4H; 5.4 to 5.6 ppm: d: 2H; 6.3 ppm: mt: 3H; 7.1 to 7.8 ppm:

unres.: 10H.
EXAMPLE 112
10
(D, HC1: (R,R) R, = ; R, =H; Ry= ;
Q
o
15
Me
R,=-CO-NZ, ; Ry=-CH,—N
1Pr
Me
Me
225 mg of the product obtained in Preparation 3.9 are placed in 3 ml of TFA and
20 10 ml of DCM, and the mixture is stirred for 30 minutes at RT. The medium is

concentrated and then triturated in iPrpO. The oil formed is decanted off. The oil
formed is taken up in 5 ml of DCM and treated with 100 pl of TEA and then 82 mg of
2-naphthalenesulphonyl chloride, while maintaining the pH at 7 by adding TEA. The
medium is stirred overnight at RT and is then concentrated. It is extracted with EtOAc
25 and washed with water (3 times) and with saturated NaCl solution. The hydrochloride
is prepared, which crystallizes from an EtOAc/EtoO mixture.
NMR: 0.5 to 2 ppm: unres.; 16H; 2.2 to 3 ppm: unres.: 11H; 3.2 to 4.8 ppm:
unres.: 5H; 5.3 and 5.6 ppm: 2s: 2H; 6.3 to 6.6 ppm: unres.: 3H; 7 to 7.3 ppm: unres.:
2H; 7.4 to 7.8 ppm: unres.: 6H; 7.9 to 8.1 ppm: unres.: 5H; 8.3 ppm: mt: 1H.

30 o%s = +42.1° (c = 1; MeOH)
MH": 727

35
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EXAMPLE 113

MeO~_ SN~

@), HC1:(RR) R, = ; Ry=H; Ry= ;
X Me O
o
Me
R4=-CO-N:$: ; Rg=-CH,-N
Me

This compound is prepared according to the examples described above, starting
with the compound from Preparation 3.8 and the compound from Preparation 1.33,
step A.

MH": 777
EXAMPLE 114

MeO S
(D, HCI:(R.R) R, = | : R, =H, Ry= ;
Me 0
o
Me F
R,=-CO-N__ ; R;=-CH,-N

This compound is prepared according to the examples described above, starting
with the compound from Preparation 3.10 and the sulphonyl chloride described in
Preparation 1.33, step A.

MH": 785

Other compounds of formula (I) according to the invention were prepared by
using the methods described above and identified by their mass spectrum and their
NMR spectrum. They are described in the following 2 Tables:
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Exanpl esR1IR3R4NAI i Sal t

Examples R) R3 Ry N/Rl 1 Salt
.
RIZ
290 ‘,? Me | B HC]
OO -C-N\ipr \iBu
5 (R.R) MeQ
o)
o—/
291 D e | Me HCl
O 'C'N:ipr -N
Me
"o [T O T
®RR) | M ~iPr /
? 8]
15 o~/ .
((Ra )! ) MeO - " ‘\iPr _..N
. O Me
20 0
294 C1 T Me Me HC(CI
(R.R) S 0 '
o—/ Me
25 295 19 e [Me HCI
'C'N:ipr -N
(RS)R) | MO N
\ /N Me
N—Q
O
30 296 ,“OO I M M HCI
®RR) |{MO ~iPr —-N
Me
OMe

35




RI2\ / 1 0/ \ 297'aC:N Me -N-HO ipr (R
((RS),R/-CN..Pr-N OMe 299 noo I\ 10 Me
~Me R) / | \qGNVeHCL (R ,\ 0~M_e 0 30g,

~() %Pr (RReOJ 302

R)CI N~-N Ove 300 M 0 11

Meo 0 298 Meo\ Me M HC1
(R
|77 11 - NpPeeighpbodos. Me

R)
HCl
\

Examples R R3 R4 N<R11 Salt
RIZ
0
297 ~ lcl N’Me N HCI
5 RR) TNPr
, 0
o—/
298 ﬁ Me | M HCI
(RS)R) “C-Nlip, -N
10 L Me
Q HCI
299 " /—— Me
-C-N _N A
R,R) j —
15 0— Me
0 |
300 Me I _Me Me HCl
R.R)
© 0—/0 Me
20 0 )
301 ~ y: N/Me N /1Pr HCl
R) | S \<:>
R
L/
302 O HCI
25 H
oo a [ H-0
S
L P
303 ﬁ Me HCI
TNISsIUESIE
o ‘
OJ

35




/211 //~ -NHD (R R)-C

MeO 303\ | /\

I Me -N, HC

-G N'~J

35 5 10 15

20 25 30 165 23 Septenber 2005 Exanpl esRIR3R4ANRI i Salt Rig O (CF3CO2 30411 .

Me MeH) -GN,

10

15

20

25

30

0i PrN (S R)MeM one 305 ,\ 0 M\e Me(CF302 2 ey Y
liprN (R R MeoM Ce 306/ \ 111 Me -N/EtHCll‘%\%N \ \'tBu 7@3(1%21%” 00S)
Examples Ry R3 R4 N(R” Salt
RIZ
CF3CO
304 y: N,Me Me ( 13;) 2
NP -N
(SR) | M
Me
0
305 ﬁ Me | Me (CF3CO»
2421424 CNCL | N H)
®R) MO
Me
0
306 ﬁ Me _Et HCI
-C-N. —N.
~iPr \tBu
(R.R)
o)
307 y:N,Mc Me HCI
MeO NP =N
(R,S),R)
0 ' Me
0 CF4CO
308 | - _ I _Me |Me (CF3C02
“CNSipr —~N H)
SR) | MO
O~ Me
/ CF4CO
, MeO “iPr -
o) Me
310 HCI
e |+
MeO iPr
RR) 0
OJ

35




03070 (R, I I. \-NM M HCL S) Meoll 'DRcM, Ok , 308 | I | \ -~
N~Me (CF3CQ2 (S Meo/'-iPrweH) R) ,0Me | \ -ONM Me (RR)Meo I/ /tPrMe(CF
02 0 310, | NMe N*PrHO\ /= MTrr o (RReO O~ 35 5 183 dgember 2005

Examples Ri R3 R4 N Ry, Salt
~
R 12
311 Q Me HCl
I _Me
(RS)R) CNGpr | N
5 MeO
Me
0 Me
O
MeO NP —N
(R.R)
10 Me
F
313 Q Me HCI
MeO P -N )
(8.5)
314 , I Me HCl
-C-N_.
| MeO iPr —N
®RR)
OJ
20
a) For these compounds, the intermediate sulphonyl chloride (VI) is obtajped
according to Preparation 1.32.
TABLE X1
25
Rl-SOz-II\T-CHz-CHZ-C~NH-(IZH-R4 @
R, 0 CH
30
R,

35



20 166 23 Septenber 2005 Exanpl esRIR3R4AN ,, Rl iSalt Rz 311, 0 ~M Me

((RS),12)11:~ 1 /11 -NHC .,-CN*ipr Meol\/bl\/bp312, 1O Me M
(RRMO-C-N-7N -N HCL M Fe 31311. h -G N'ipr-N ( ARG
.Me 314Meol -C-N-_i -NHC1L Pr (R R)O~ a) Ilor t hese corrpou%s ﬁ@ﬁ

[ nterrredl ate sul phonyl chloride (VI) is obtained according to Preparation

1.32. 25 TABLE XL Rl -SC2 N-CHP-CHZI | -NHCHRA (1) R2 0 CHP
Examples Ry Ro R4 R5 Salt
315 /1 |cu _N<1Pf HCl
-C—N 1Pr
S ® o —
o—/
0 e
N -C—N tBu
N
10 (R) S o
o—/
: O Me
317 cl I _Me |CHNC HCl
-C-N\iPr iBu
- Me o]
15 cl o~/
318 | Me( :
' ﬁ | »CHz-N<M<:| HCI
Cl - S '
b/
20
Moreover, several compounds according to the invention were prepared by a
“parallel synthesis” method by reacting various sulphonyl halides of formula
R1802Hal with a compound of formula (V) in which Y represents CONRgRg and Z
represents CHoNR 1 1R 2. :
25 EXAMPLES 319 to 335

A) A solution of 0.98 g of the compound from Preparation 3.2 is prepared in a
mixture of 40 ml of CH3CN and 10 ml of DCM.
B) Tubes are prepared, each containing:
- 1.014 ml of the solution prepared in A, i.e. 40 umol;
30 - 1.2 equivalents of sulphonyl chloride of formula R1S04Cl, i.e. 48 pmol;
- 1.5 equivalents of morpholinomethylpolystyrene resin at 3.64 mmollg,
i.e. 16.5 mg of resin.
C) The tubes are stirred for 24 hours at RT and are then each treated with 0.6
equivalent of tris(2-aminomethyl)amine resin, i.e. 6 mg.
35 Each tube is filtered and concentrated, and the medium is then taken up in DMSO
to obtain a solution containing 1 umol per h;ﬁ'e of the expected compound. The nature




30 35 5 10 15 20 25 30 35 167 23 Septenber 2005 Exanpl esRIR2ZR4R5Sal t

(RMe 0~ CL O /-~ CHZNe 316Cl / Mel N |
-G N~ ipr"iBusj
compoun
met hod by reacting

315C -N CHZ NN
(R ~J 317C1 I1 0 ,Me CHZ N~Me HC*6§

t BuHCl -
318me C

ipr HQ -G Pr

IC~e HC1 O / \CHZ N\ n Moreove

the invention were prepared by a

various sul phonyl

10

15

20

25

30

35

bradykinin B receptors.

"parall el

sever al

synt hesi s"
with a conpound of formula

(V) in which ¥ yept6Rcoin FERARIRAM furity are monitored by measuring the HPLC

retention time (Rt in minutes) and the mass spectrum.
The solutions of the compounds according to the invention obtained are used

without further modification to measure the affinity of the said compounds for the

hal i des of fornmula R1SO2Hal

S accor

gépte%e@ O@I 0-~

Ing to

In the examples below, the sulphonyl chlorides R1SO2Cl used are commercially

Cl

available.
TABLE XII
/Me
RlSOz-NH-CH--CHz-COI\T‘[-I-(i'JH-CO-N\i:P
r
CH,
@)
-
Et
CHNC g,
Examples R1 mass Rt (minutes)
319 Cl : a 738 4.19
Cl

320 704 4.02

Cl

Cl
321 704 4.13

Cl

Cl

322 : 738 4.2




represents CH2NR11R12 EXAMPLES 319 to 335 A) A solution of 0.98 g of the
conpound from Preparation 3.2 is prepared in a mxture of 40 mM of CH3CN
and 10 mM of DCM B) Tubes are prepared, each containing:s3g t%].lﬁemoogf t he
solution prepared in A i.e. 40 nol; - 1.262quival ents of su%pp onyl
chloride of formula RISO2CI, i.e. 48 nmol; - 1.5 equival ents of

nor phol i nonet hyl pol ystyrene resin at 3.64 nmmol/g, i.e. 16.5 ng of resin.

C) The tubep are, st - and aré then jeach treated with
0.6 equiva 5+ : o rosiMS o —Et.—(@'ﬁﬁﬂ-ebe is
filtered and conce2srat ed, mli s t hern3g aken up i n42¥S0 tlo
obtain a solution containihg 1 tpo ="l itre of the expgcted conpourid. The
nature 168 R3 Sept enmber 20p5 of onpound formed and ijts purity arje
ention time (Rt in minutes) and tlhe

noni t or ed measuring the|l HP

mass spectrijum The sol utiops ¢ conpouynds according tlo the invention
obt ai ned ar|le used without|furtherChodifidation to neasurle the affinijty of
the said cdnpounda for thef b DrgdyKinin BL Tecepl.ors. I the anpl ¢s
bel ow, the |sul pho % chl orj des %‘i usgqd are rciglly 4ddai | afhl e.
TABLE XI'I 10 iPr (1) 15 20| 25 E R I}SOZ NH CH- CHZ GONH- CH CO- Nf, ~
Exanpl esRlmassRt (m nutes)| 319{384./19 C1 I C 3207044.02 C1 : C

3217044.13 | C1

10 CF,

325 686 397

o

326 696 3.56

Q
5

o)
3

327 696 3.7

o
3

OMe

328 678 3.72

:f. ,\,zi
o

329 688 3.41

o
78

—Z.

3

330 710 4.17

e
7]

—
a 9

331 740 4.31

Q
v /E—g




3227384.2 C1

cc, C1 35510 15 20 25 30 35 169 23 Septenber 2005 Exanp

| esRImassRt (m nutes) 323CI 7384.25 C1 Cl1 324C 7384.19 3256863. 97

3266963.56 Ov Owe 3270ve6963.7 Owve 328N6783.72 ) o L ' .41
O N~ M O 3301 7104.17 t 170 25 Septer¥EO003
Examples Rj mass Rt (minutes)
332 720 4.2
5 | Cl
333 : 708 4.26
10 O-nBu
334 | 772 433
F,C CF,
335 | | 709 3.82
15 . —
Y/, S
O—N
EXAMPLES 336 to 338 |
20 A) A solution of 1.924 g of the compound from Preparation 3.1 is prepared in 100 ml
of CH3CN. :
B) Tubes are prepared, each containing: .
- 941 pl of the solution prepared in A, i.e. 40 pmol;
- 1.2 equivalents of sulphonyl chloride of formula R1SO02Cl, i.e. 48 pmol;
25 - 1.5 equivalents of morpholinomethylpolystyrene resin at 3.64 mmol/g,
i.e. 16.5 mg of resin; '
- 0.2 equivalent of DMAP/polystyrene resin, used as activator.
C) The tubes are stirred for 24 hours at RT and are then each treated with 0.6
equivalent of tris(2-aminoethyl)amine resin, i.e. 6 mg. Each tube is filtered and
10 concentrated and then taken up in DMSO to obtain a solution containing 1 umol per

35

litre of the expected compound. The nature of the compound formed and its purity are
monitored by measuring the HPLC retention time (Rt minutes) and the mass spectrum.

The solutions of the compounds according to the invention obtained are used in
unmodified form to measure the affinity of the said compounds for the bradykinin By

receptors.



Cl s 331C1 Me 7404.31 S 5 10 15 20 25 30 35 170 23 Septenber 2005
Exanmpl esRlmassRt  (m nut es) 3327204 2 CI 3337084.26 O nBu 3347724.33 F3C /

CF3 Ji- 3356itl 7093.82 [' r # ggl EXAMPLES 33674 Qetefabé)?2
solution of 1.924 g of the corrpound from 7 paration 3.1 Is epared in 100
m of CH3CN. B) Tubes are prepared, each containing: . - 941 | of the
solution prepared in A i.e. 40 pnol; - 1.2 equival ents of sul phonyl
chloride of formula RISQR2C1, i.e. 48 i §AQLE .5 equival ents of
nor phol i nonet hyl pol ystyrene resin at 3.64 nmol /g, i'lﬂe 16.5 ng of resin; -
0.2 equival ent of DVAP/ pok}gzjzw ere- GES,C@_NHSQH @g_ﬁc’flvator
| NiPr
CH,
5 D
Et
CH,-NZ_
Mgt
10
Examples Ry mass Rt (minutes)

336 660 4.49
al
cl
15 © 337 694 4.9
~ cl
| cl
l

Cl
20 | 338 m 696 5.1
¢~ S0,

EXAMPLES 339 to 353
Preparation
25 (R,R)-2-(((3-amino-3-benzo[1,3])dioxol-5-yl)propanoyl)amino)-3-(4-
(diisopropylaminomethyl)phenyl)-N-isopropyl-N-methylpropionamide.

- /Me
(V) (R.R): X=H, R,=H,R,= 'Ry=CONL_,  -Rs=-CHN \ﬂ,r
30 @
o—/

A) 8.6 g of the trifluoroacetate obtained in Example 38, step B are dissolved in
DCM and washed with a saturated NaHCO73 solution and then saturated NaCl. After
drying and concentration, 5.43 g of the expected compound are obtained in the form of

35 a dry foam.




C) The tubes are stirred for 24 hours at RT and are then each treated with

0.6 equivalent of tris(2-am noethyl)amne resin, i.e. 6 ng. Each tube is
filtered and concentrated and then taken Hg in DVMBO to opf gédleAb&Ploasi on
containing 1 pinol per litre of the expeé d conpound. The nature of the

conpound forned and its purity are nonitored by neasuring the HPLC
retention tine (Rt mnutes) and the nass spectrum The solutions of the

conmpounds accordif]#}gA sglutn%fi (# gL }ngrbfqm %ﬁllggu ?‘oﬁgﬁghﬁuoﬂmr%dbk?%dfﬁr m

to neasure the a conpounds radyki nin B
receptors. 1712571413»153}13(121?1 Me RlSCJZN—CHZ CHz CONH HCO-N2 iPr i 5 10 15

20 25 30 35 (1) %%ﬁggg g-jg%%p éaclﬁ)&ﬁmrﬁﬁ massRt (m nutes) 3366604. 49 \
Cd Cl1 3376944.9 C1 C Cl 38 696&@ EXAI\/PLES 339 to 353

Preparation (R RLmlefthes H?%P@Pﬂ'& pmol;
1, 3] di o030l - 5-y|') pnapsuPElensTbi ) l'ﬁm&l"chlonde of formula R]SOZCI i.e. 48 umol;

G @“ﬁtﬂye@gh%> o%a%ﬁgg' o B8R 9864 ndlle)
i.e. 16.5 mg of resin:
D) The tubes are stirred overnight at RT and are then each treated with 0.6
equivalent of tris(2-aminomethyl)amine resin, i.e. 6 mg. Each tube is filtered and
10 concentrated and then taken up in DMSO to obtain a solution containing 1 pmol per
litre of the expected compound. The nature of the compound and its purity are
monitored by measuring the HPLC retention time (Rt minutes) and the mass spectrum.
The solutions of the compounds according to the invention obtained are used
without further modification to measure the affinity of the said compounds for the

15 bradykinin B receptors.
TABLE XIV
®) ®  _Me
RlSOZNH-CH-CHZ«-CO-NH-(i:H-CO-N\lPr
CH,
ay
0 .
o
—iPr
CH,-N
i “SiPr
Ry Mass Rt minutes

748 522
Cl
/@\ 704 4.79
Cl

1 754 5.08




OA) 8.6 g of the trifluoroacetate obtained in Exanple 38, step B are

di ssolved in DCM and washed with a saturated NaHCO3 sol uti on and then
saturated NaCl. After drying and concentrgfion, 5.43 g 03 ghgeayaenisd
conmpound are obtained in the formof a dry foam 172 23 September 2005 B)
A solution of 524.7 ng of the compound from Preparation A is prepared in

25 m of RCN-O_Tubes.are prepared each containing. .1.n. of the

sol ution prepar eExamplBs i.d 40 m)l 151 1 2 equival envmsdf sulpRefihutes
chl ori de of Torrruls T'SOZCL, 1. €. 48 p T TI.5 equivaiﬁnts of

mor phol i no thylpo%/?;{yrene resin a 54 gnol / g [ 4%6. 5 g of 4&si n:
D) The tube$ are stirred overni ght & and arelthen each tredted with Q.
equi val ent ¢f tris(2-am norfet hyl peafi™ &si;n, 1.€. 6 ng. Each tjube is

filtereg an§l 10 concentratled and t herj] en up [n DMBO to obtdin a
sol ution conpt ai ni ng I junoll per litreNst—tthe exppcted corrpound The natufe
of the conppund ang i TS punity are —Tonrtored by mreasurtng~tieHPES

retention t{ne (Rt34r?’| nut es)| and the ectrum Thé48ol uti gns 87t he
conpounds agcording to theli nvefilig ed arp used wi thout [further

nodi ficatioph to neasure the affini the sai d| conmpounds for jthe 15
bradykinin B 1 receptors. TABLE Xl (R .M {R
SOZNH- CH CHZ- CO-NH-CI H-CO- N "' i Pr CHJ 20 25 30 3 (1) Exanpl esRLMassRt
mnutet0/ B39\ | / 7485.22 C 340C ($7044.79 3411 7545.08 / S|5 10 15 2p

344 706 5.06

Me

726 5.22

Me
Me _
Cl
f I 73-;2 | 494
Cl
F :
F

700 1 473

716 4.9




25 30 173 23 Septenber 2005 Exanpl esRMassRt m nutes 342\7404.78 C1 T N |
N-O 3437465.17 Me O Cl 3447065.06 Me Me \ Me 345Me7265.22 Me Cl1 Cl1 732
346/ | .4.94 C1 \ 3477004.73 F F 3487164. ?.#&:1 F 35 5 10 133 8bptembaCrobs4 23
Sept enber 2005 Exanpl esRMassRt m nutes

Examples R Mass Rt minutes
349 698 4.77
5 Cl
350 : 698 4.8
10 Cl
351 : 694 447
15 OMe ' .
. 352 ] 732 4.96
_CF, |
20 353 : 678 | 4.64
Me
25
EXAMPLES 354 to 363
Preparation
(R,R)-2-(((3-Amino-3-benzo[1,3]dioxol-5-yl)propanoyl)amino)-3-(4-(N-methyl-
N-cyclopentylaminomethyl)phenyl)-N-isopropyl-N,N-disopropyipropionamide.
30 _Me ___Me
(IVYRR):X=H, R,=H,R;= ’R4=CON\iPr » Ry =-CH,N
o ©
o—/
This compound is prepared from the compounds obtained in Preparations 2.47
335 and 1.13: these 2 compounds are reacted after the necessary deprotection to give, after

deprotection, the expected compound in the form of a bis(trifluoroacetate).




3496984. 77 / Cl 3506984.8 O 3516944.47 Owe 352t.7324.96 C LCF3 3536784. 64
Me EXAMPLES 354 to 363 Preparation

(R R-2-(((3-Am no-3-benzo(1, 3)di oxol - yg r opanoyl ) am ngj sgptélﬁbéﬂ&(j%t hyl
N-cycl opent yl am nonet hyl ) phenyl ) - N-i sopropy! - N, N- di sopr opyl propi onam de.

IMve M (M(RR : X=H RZ=H RI=1, RA=CON',... , RS=-CHMN, J O
35 This conpound is prepared fromthe conpounds obt ained in Preparatlons

247 and 1.13: Lyen g PHRS YAdEiMiofodcRE) A alstived fie DEMGmdAkashed with
deprotection to give

ter rotectlon t he ex 0 und, i.n the
formof a bi séﬁt\ifﬁeldum a’i‘@‘}t“”‘lﬂﬁ I\/ﬂ‘eﬂ) “2‘2['05 Paé?& f’ﬁ‘?@ "Riter %rymg and
E:';lsH(CtCIrBI fl :.IOI’ OgéiReArAion2 1 £1 figSTF the/&get d Nacj&mﬂi ?ﬁ&hﬁ&eﬂﬂm the forn of an eill.
concentfgt Pghonlgg%&w%ﬁtqéiaturgh}e ; g‘%t :lﬁg‘zé HH of GG is o
an oil.5B) A pebpaedon of 141 ng of the corrpound fromstep A|n 20 m of
CH3CN is 5 prep d. C each containing: - 1.48 nm of
t he sol ution pregﬁi?%es%e H"'Bg%d éa%PBB&Q%J‘%jeqw val ents of sul phonyl
chloride of fornuld8RiSERE solution preparedrile; 20 ok equi val ents of
mor phol i noret hyl PPb%QBMBEH& Jf% pﬂo lcﬁlo‘éiﬁe%?ér{xﬁl R{SOLCE . e8242ﬁm

resin. D) The tubesS dre stirre and ar& then e tre t ed
with 0.6 equivatehf eruivalestsy- %fmmbgll?mﬂ}ﬁhﬁlﬂ@ﬂ“&qnﬁ resin, at3 54 HEQUR,
t ube |ﬁ)f||te{@(§241§€|a,§%gh{ated and then taken up in DMSO to give a

sol ution containj er re of the expected, conpound. The.nature
of the compound Qght'g’g?ﬁuﬂ% §“ré‘? om;gh&@éﬁ(’lefggwc ﬂgﬂkg%%nﬁgﬁtﬁ% vﬁﬁl_@éj
retention tinguivilenti ofittFis(2-anidomethyliamsnes pesin,r ilen STARL Eaplv OB isRfiltened,
concentrated and then taken up in DMSO to give a solution containing 1 umol per litre
of the expected compound. The nature of the compound and its purity are monitored

15 by measuring the HPLC retention time (Rt minutes) and the mass spectrum.
TABLE XV '
®) (R) _Me
R,S0,-NH-CH-CH,-CO-NH-CH-CO-N ~ip:
20 CH, |
D
O\—’ O
0 Me
CH,~N 4
Examples Ry Mass Rt minutes
354 710 4.62
Me
355 744 4.87
Cl
35 Me
Ci




HCON RISOZ NHCHCH2-CONH | 20 25 30 35 CH2-N 23 Septenber 2005 m
Exanpl esRVassRt m nutes 3547104.62 G M 355C 7444.87 Me CI 5 10 15 20 25

30 176 23 Septenber 2005 Exanpl esRl\/asthI%'snut es 356A7364%37S§é6.@%§%282 92 S

357C1 7364.83 S C1 358a 7024.51 CC O C.:~ "359a 7324.73 S

361a7504. 79 F

Examples Ry Mass Rt minutes
356 ﬂ 736 4.7
Cl S Cl
5 357 /A_S\Cl 736 4.83
g~
358 e 702 451
10
0
359 . e 732 4.73
15 (:Cs | .
360 e 746 4.92
Me ‘
\ -
_ S
20 361 ' e 750 479 .
F .
S
362 Mm_ 732 481
25 —g
363 a Me 750 4.95
-
o)

30

35



S 362S7324.81 363Me 7504.95 O 35 177 CLAIMS 1. Conpound of formula: z
RI-SOZ N+ ICHCHZ I | -NHC-HRa R3 0 CH2 Rs (I) 23 Septenber 2005 in
which: - Rl represents a phenylvinyl gr ; a phenyl grou

unsubstituted or - substituted one or ?zptlnes wth R6, g%gaﬁgﬁbéﬁaoos
Identical or different; a naphthyl group which is unsubstituted or
substituted one or nore tines with R6, which nmay be identical or
different; a tetrahydronaphthyl groupgramsphthol 2, 3-d][ 1, 3] di oxol - 6-yl
group; a heterocyclic radical chosen from quinolyl, isoquinolyl,

1- benzofur-2-yl, 2,1, 3-benzoxadi azol -4-yl, 2,1, 3- benzot hi adi azol - 4-yl,

1, 3- benzot hi arol €8 undlofennalahi ophen- 2-yl, 1H pyrazol -4-yl, thien-2-yl,
5-isoxazol thien-2-yl, benzothieg2-yl, thieno[3,2- c]pyrid-2-yl; the said
het erocyclic radicals being unsybstituted or substituted one or nore timnes

wi th R6, which may be |deqklggL¢pc};tjﬁqggmL HRR represents hydrogen or a
(Cl1-4)al kyl group and R3 représe ts a henyl group whi ch is unsubstituted
or substituted one or nore timnes f may be identical or
different; a heterocyclic radical hosen fro 2benzo[ﬂ[,)B]dloon 5-yl,

2,1, 3-benzot hi adi azol -5-yl, 2,1, 3-benzoxadi -5-yl, benzot hi ophen- 5-yl,
2, 3-di hydr obenzo[ 1, 4] di oxi n-6-yl, benzofur dihydrobenzofuryl,

1, 3-thiazol-2-yl, furyl and thienyl, the s@g et erocyclic radical being
unsubstituted or substituted one or nore trve®& with a halogen atomor wth
a (d-Cc4)al kyl group; or alternatively R2 represents a phenyl group which

i s unsubstituted or substituted one or noreRfimes with R6, which may be
identical or different; a heterocyclic radical chosen from

benzol[ 1, 3]d|oxoUn5ﬂ¥¢ pyridyl and i ndanyl, and R3 represents hydrogen; R4
represents a grczult;[zlzP léE&'iiR&Rﬁhe 1 @roUupPwhichid Snsubstibeyd

dept erber 2005 RIGUSY %Héq%%e%c?r%?ﬁé%f%ﬁﬁ@ Bhih mﬁeﬁs@% ot SReRal )

furyl, benzi m dazaplthyl pesupoihich o nsibgtitueeddoronrbatifuledgmei arxmbreStiges withe

sai d radical s Rg, which may be identical or different; a tetrahydronaphthyl group; a
naphtho[2,3-d][1,3]dioxol-6-yl group; a heterc_)cyclic radical chosen from
guinolyl, isoquinoly!, 1-benzofur-2-yl, 2,1,3-benzoxadiazol-4-yl, 2,1,3-
benzothiadiazol-4-yl, 1,3-benzothiazoi-2-yl, 1-benzothiophen-2-yl, 1H-
pyrazol-4-yl, thien-2-yl, 5-isoxazolthien-2-yl, - benzothien-2-yl, thieno[3,2-
clpyrid-2-yl; the said heterocyclic radicals being unsubstituted or substituted
one or more times with Rg, which may be identical or different;

- Ry represents hydrogen or a (C1-C4)alkyl group and R3 represents a phenyl
group which is unsubstituted or substituted one or more times with Ry, which
may be identical or different; a heterocyclic radical chosen from
benzo[1,3]dioxol-5-yl, 2,1,3-benzothiadiazol-5-yl, 2,1,3-benzoxadiazol-5-yl,
benzothiophen-5-yl, 2,3~dihydrobenzo[1,4]dioxin-6~yl, benzofuryl,
dihydrobenzofuryl, 1,3-thiazol-2-yl, furyl and thienyl, the said heterocyclic
radical being unsubstituted or substituted one or more times with a halogen
atom or with a (C1-Cg)alkyl group;

- or alternatively R represents a phenyl group which is unsubstituted or
substituted ohe or more times with Rg, which may be identical or different; a
heterocyclic radical chosen from benzo[1,3]dioxol-5-yl, pyridyl and indanyl,
and R3 represents hydrogen;

- Ry represents a group -CONRgRo; a group -CSNRgRg; a group -COR33; 2
phenyl group which is unsubstituted or substituted one or more times with




bei ng unsubstituted or substituted with one or nore nethyl groups or

hal ogen atons; R5 represents a group - CH2NR11R12 or CH2N(O) R11R12; R6
represents a hal ogen atom a (C -C4)al kyl group; a trifl upggélﬁélﬁuérmogup a
(C -C4)al koxy group; a 2-fluoroethoxy dg8up; a trifluoronethoxy,

met hyl enedi oxy or difl uoronet hyl enedi oxy group, R7 represents a hal ogen
atom a (d-C4)al kyl group; a phenyl group; a trifluororrethyl group; a
(C1- C4) al koxy g{ P;a Shd¥erogyd hexxfaaibaun:hoeentfmfnl tybupfuryR3 and

R9 each i ndepe enII resen

(C3- C7) cyol onl B2 é?ﬁ??qg hﬁ%‘/’g?@ﬁ 1?;71’%@3%’ IE‘YYI Heoiid rdlicals oy
C4) di al kyl ami nd{efiiz Gisubstityted gor substituted atithconmeatr metwma&yhg@umpr haiggenher
with the nitroggg.atomto which they are attached, constitute a

het erocyclic radi ca chosen frompyrrolidin nor phol in- 4-yl

-t hi omor phol i m= 4R5'¥€Pf§%t§|argl‘¢ugdCH23¥%BrRm@féHﬁU@)Rﬁl%t&ubst|tut ed or

substituted wt fipfe A Hafo Imrg 1 pO4 trificPorhéihydrbap;ley| or
(d -C4) al koxy ol?ﬁt |fseﬁtgronet Ia gr Oe@amydlg{;?dropl er? y% %
arfd

cycl ohexyl - spl(pd 4)31KOxY | BIOUR;| B‘i’rBE‘ihQEYn oYK ch itd H‘?f?ﬁ’ﬁgbtoﬁ‘yut ed or
substituted w trhethylreﬁedjoxymﬂﬁﬂﬁ&oﬁwfﬁ@r)ﬁeam gtoupps, R10 represents a

hal t Cl- C4 | 1 h
o oup: | RL0_cin B SEPPREG Soltofie Al &%@%&%ﬁﬁ%‘i&&cﬂ%ﬁ%@é’ms a

group - CI—IZNRllthﬂpotolnmthgdi @rchpoups((ﬂh@z)a‘ibmx)g groapit iac denzytaxdy agrduR1 A each

I ndependent|ly r 1?1518 n; a (Cl1-C6)al kyl group; a (C2-C4)al kenyl
group; a (C3-C cyc p; a (C3-C7)cycloal kyl (O - C4)al kyl group;
an 0) - hydr oxy{ @n§£9<9$€'éln@lng@dﬁﬁt YaFEPREsaR geap 2 (Careunlalind &OUs Gup;  an
w-trifluoronet (_@fﬂc sl () 1@@@@@}@ lag &-(@f-OouUp, or
alternatively gf@ % %@ﬂﬁ} ¢ 5"@73%'% he "ni t'rogen ator#"fxlo V\rt/ﬁ.l(c t hey
are attached, ({3 A |grt31p,b, cyclic or heterocyclic radical

chosen from -aZcﬁ'talUéhmﬁlvelym/g’ faed Rg; tbgbmeﬂwntnhhé hiu'dgeulatom I wlm‘rpmey are- 4-yl ,

5. 5. 5.t el r anyBABE PO hefpayRbEA Aueon PO mamhatiy
etra | no
'Et(a:t4 r zci:gg/dr o: so;:;uﬁL P! &ﬂqmmrph@lhydl-lyh addgin- ﬂ;(yl,ncpqieylkiyl which is unsubstituted ory
cycl oa | Iy
7-azabi cycl of Z@Li ’Pﬁ §ﬁ£ opﬂv%e%ﬁ%gl? g&ﬂuﬁéé %Pﬂﬂt})?éétbr@‘@%gt?ﬂ ut ed
179 23 Sept embdf1 ﬁﬁoomﬂmmptha‘bgrqm, Ardihydeapineris bivl, gyclghexyl-

(Cl-C4)al kyl, %%R%en&@t yl, &) Fip&axiny mhicﬁllyaﬁﬁls@ﬁtmeh or@ubstit@e@mainhy! ene
or phenyl group ts a phenyl t hi azol -2-yl or pyridyl group;

and al so the sANCHTHHES I L&oMPSal or organic acids and/or sol vates
tl:her ;agf Rimfjls.cc))r%k ﬁg@%ﬁ:ﬁm aRtgi aQQJ}P@#!)@.ﬂ(yDt Ertfu@_f(%hﬁoﬂﬁfﬂjﬁ;ﬂﬁ?-o Cdaim
» K10 can also represent a group 2NK11R12 when k5
represents a group -CHoNR 1R 12, the said groups then being identical;

- Rqp1 and Ry each independently represent hydrogen; a (C1-Cg)alkyl group; a
(C2-Cy)alkenyl group; a (C3-C7)cycloalkyl group; a (C3-C7)cycloalkyl(C-
Cgqlalkyl group; an @-hydroxy(Cy-Cglalkylene group; an @-methoxy(Cs-
Cyalkylene group; an w-trifluoromethyl(C2-Cg4)alkylene group; an w-halo(C;-
Cg)alkylene group,

- or alternatively R and Ry 7, together with the nitrogen atom to which they are
attached, constitute a monocyclic; bicyclic or heterocyclic radical chosen from
azetidinyl, pyrrolidinyl, morpholin-4-yl, thiomorpholin-4-yl, piperid-1-yl,
piperazin-1-yl, 1,2,3,6-tetrahydropyrid-1-yl, 2,3,4,5-tetrahydropyridinium,
decahydroquinolyl, decahydroisoquinolyl, tetrahydroisoquinolyl, octahydro-
1H-isoindolyl, (C4-Cg)cycloalkyl-spiro-piperidyl, 3-azabicyclo[3.1.0]hexyl
and 7-azabicyclo[2.2.1]heptan-7-yl, which may be unsubstituted or substituted




I 11 1 R3 0 gHin which: - R represents a phenylvinyl group; a phenyl
group which is unsubstituted or substituted one or nore tines with R6,

whi ch nmay be identical or different; a naphthyl group whi '
unsubstituted or substituted one or noretmi nes with R6, %ﬁ?“éﬂgf#g?%’gs

i dentical or different; a tetrahydronaphthyl group; a heterocyclic radical
chosen from qui nolyl, 1-benzofur-2-yl, 2,1, 3-benzoxadi azol -4-yl, 2,1, 3-

benzot hi adi azol - ﬂné”or n}m.g ﬂﬁgszg,tl |aa;]gi ﬁ%t mjorbfwi)m%qpﬁ &o)( l (Cl'

1H pyrazol - 4- vyl th| en- |soxaz | en- benzot hi en-
t hi eno[ 3, 2- c] pyr Ce)aikeny; tri ﬁi"cﬁ?dl hgroups he sai d

hetﬁr%gyc%c LadR rb?hmwﬂbﬁﬁb??%°’ pt ut ed o?e or nore tines
Wi iC | ca i f.feren en or a
(Gl oyt gt © o pA1sa: e Rl bvﬁre@éﬂ#smgwaﬂewy?rsaw&&hﬁm%i% Sl BB ot e
or substitut edamdierhydratesﬂleteoﬁes with R7, which nmay be identical or
different; m benzo[ 1, 3] di oxol - 5-yl whi ch
i s unsubsti fut g’ﬁ?ﬁ{@%ﬁé%hkfm@ﬂfﬁ %%rrq&gﬁ@ﬁ?%gm tion with two fluorine
atons; 2,1, 3-benzot hi adi azol - ;2 3 di hydr obenzo[ 1, 4] di oxi n-6-yl ;
1,3-th|azol 2-yl; 1-ben -2 _I -5-yl; furyl; thien-2-y|;
thien-3-yl; - or R2 repﬁgs%% p lﬁ% pawhi ch is unsubstituted or
substituted one or nore tines pMth , h may be identical or
different; a heterocyclic radi chosen froam ben 1, 3] di oxol - 5-yl;
pyridyl; indanyl; and R3 represents hydrog |)

n, - epresents a group
- CONR8R9; a phenyl group which is unsub

it ed or substituted one or nore
times with RLO; a heterocyclic radical from pyridyl, imdazolyl,

finyl, benzim dazolyl, benzothiazol -2-yl~\ap’180 23 Sept enber 2005

benzo[ 1, 3] di oxol -5-yl, the said radicals bping unsubstituted or substituted
wth a nethyl; - RS represents a group - G@R2NR11R12; - R6 represents a

hal ogen atom a (C -C4)al kyl group; a trlflsuoromat hyI group; a

(Cl-A4) al koxy frwhigh: a 2-fl uoroet hoxy group; a trlfl uor onret hoxy,

aron o (Ql - Chy ol BY reurnR E bhsn AR i ARy, raly whidH EISRBrb o
group; a benzy$ub§§1tugad)um on moré ftimes rvitle Ry wyhigh anqybe idegtical corRijfferzoty a
(G Crycyel on b “‘éﬁ%ﬁi“ ur Wi %3%“““%& fbfifteed 0Bk Br afbre dmes AL ACE
C4) di al kyl ani nwhich-oay mgi@ntgﬂlogqadl diegaphthy] él'ﬁ@,
ni Ei r ngncﬁé gren fafalregm Icﬁbsehhﬁam adqfin@yL, qug?IQDMWS it %Fnz%xﬁﬁhslﬁﬁlﬂﬁyp Izl, K53-
[ﬁl Io(r:rgr phol i nw&%ﬁ &zﬁsn{]g ‘\)’-?fmﬁl %yll’ 6%°ﬁ?ﬂ§n’§Tﬂ 1H-pyrazol-4-
4- et hyl pi perig; | thign-2-yE - SHtdxakelethésnl-Zlyll - Bénzothidn-gi ttlhthé{Bﬂ%]pﬂnd-%Wl
3147 hydr op, JAEPHEL2 3111 3 dickpl-b @?*%ﬁ%ﬁ%%vﬁﬁém&g%éf being Spypsprted _y)
- R10 repr esentrsubstitated@ar onmong times ®ith B4, athich may beitenticdd pd diffeyéntgr oup; a
- Ro represents hydrogen or a (C1-Cg)alkyl group and R represents a phenyl
group which is unsubstituted or substituted one or more times with R, which
may be identical or different; a heterocyclic radical chosen from
benzo[1,3]dioxol-5-yl which is unsubstituted or substituted in the -2 position with
two fluorine atoms; 2,1,3-benzothiadiazol-5-yl; 2,3-dihydrobenzo[1,4]dioxin-6-yl;
1,3-thiazol-2-y1; 1-benzofur-2-yl; 1-benzofur-5-yl; furyl; thien-2-yl; thien-3-yl;
- or Ry represents a phenyl group which is unsubstituted or substituted one or
more times with Rg, which may be identical or different; a heterocyclic radical
chosen from benzo[1,3]dioxol-5-yl; pyridyl; indanyl; and R3 represents hydrogen;
- Ry represents a group -CONRgRg; a phenyl group which is unsubstituted or
substituted one or more times with Rj(; a heterocyclic radical chosen from
pyridyl, imidazolyl, furyl, benzimidazolyl, benzothiazol-2-yl and




(d -Co6)al koxy group; R10 can also represent a group -CH2NR11R12 when R5
represents a group -CH2NR11R12, the said groups then being identical; - R
1 and R12 each independently represent hydrogen; a (Cl- 06‘7) @{ P‘f(r = a
(C2-CA4) al kenyl group; a (C3-C7)cycl oal kylgogroup; a (C3-C7)cy %O?E:I -
C4) al kyl group; an w hydroxy(C2-C4)al kyl ene group; an w net hoxy(C2-

C4) al kyl ene group; an wtrifluoronethyl (C2-C4)al kyl ene group; an w hal o( C2-

C4) al kyl ene gr Zradic ffed *itAp t o
whi ch they ar eggiﬁog %@é‘)& stlj’ﬁgitﬁlgtsﬁthe a. %mq;ﬁg‘g/m%ﬁ&tﬁl cygls?ﬁcﬁor

het erocyclic r B84 chosen from azeti di nyI yrroI i di nyl, norpholin-4-yl,
tlhlzogogp{]g![ Irf’;lhéd?lkpyr ﬁﬁmﬁé’ogﬂ&%ﬁ ]ngo decah 0i S ol

oct ahydro- | Hi §oi ﬂﬂd' m{‘%ﬂlh IBa‘F 1 m%‘?"’é’e? por Wgﬂ"a"pgmy’p

azabi cycl of 3. 1a0](ﬁ]q>@.h)aﬂmhycfgrm ke D+fhuokbsethdxyt egtoup subatlﬂumbm&thmg, or
nore tinmes w hydr oxyl, (Cl-C4)al koxy,
trifluoromnet hy#?ﬁ&l%ﬁ?hfé%g%%%% @1&%@%}& dup and also the salts

t her eof with ni neRgirepresentsgahalogenditern; a((ély-ﬁfu)ﬁl@rl@mms atrifineromethyl groypir at es

Glalm or i af v £ 0 eeh € e cliREer R g ﬁ?h”?pﬁgnw

Caim1l or dali

4
napht hyl , 6- netho waérﬁmc@lw ependeptlyFppiesent diydraggnet (©

group; a
3- et hyl - 5-chl YARloRikgPBRGp2 aY (C3 1oslky®(C e Ay t i Qp 2-yl,
3- net hyl - 6- et zot hl@g%ﬁﬂé)’é -@7563% met hyl -I benz?ﬁ?gz yl gﬂragup 4.
Conmpound of fo g%%baim1 or Aaim2, in which R2

greglrjgse\rll\;“scﬂy:k onggmildFBQ rtbgd(s)thaewithtthe hitrogeh htdth do whith ﬂaeylare)lattwled,ﬁlnd o
formula (1) ac%oc## E}ﬁl‘t’?ﬁ@kﬁ’éﬁaw '%d&gp%ogéld:nﬁ'g& é%\%gﬁl ﬂ%&épr {ﬁD&’
group - CONRS R9y1aﬂu0mmm§ﬂ14e)ﬂr piperatio- ki athylpiperazin- éﬂﬂ,rﬂameﬂﬁmlmd- 1

l'i di nyl wh t
g?’r{&o 't= %s 1 F')'Zoﬁlethsv}’d;?él{d)t' 1, ahggiéﬂrx]léﬂagﬁ%ﬁnpo i eﬂ4ﬁ?ﬂ§&9@géﬁdlﬁ%ﬁi oné
according to d-&fulﬂwompﬂ’@immﬁdz 'Ylsn whitdihydsopiperig- é%ntsaéf’%‘i
- CH2NRL1R12 i neyaidheRy. rgﬁm pefigrasents an  ethyli sobutyl am no,

cycl opent yl met hyI K ﬁ%tr% < halRth Jeam iR o e o 4

radi cal whi ch ((3-Cgiisdyi gruiqf;cRgf cauiiiscb répnésedt angeouy -CHyNR| { REs whed Rsa

formi a. R SooRRRYS f eolEPHNR (18, Pt Poinshil feifk Wb X1 1

which: R represdfipaed E.meahhahdependﬁltmephhmrbgemalﬂﬁu@d)aﬂwl group; a

g gt Egrygagm@f%}ﬁ?&g gﬁ@-%ﬁ%%9agaﬁzf%éuﬁét%&:gbe z il"u(%l%h 2-yl,

3- et hyl - 6- met GoR{KYEn 2RI offhef-hydroxy(Co-Cg)alkylene group; “an co-me 0xy(Co-
Cjlalkyiene group; an w-trifluoromethyl(C7-C4)alkylene group; an w-halo(Co-
C4)alkylene group;
- or Ry1 and Ry, together with the nitrogen atom to which they are attached,
constitute a. monocyclic, bicyclic or heterocyclic radical chosen from azetidinyl,
pyrrolidinyl, morpholin-4-yl, thiomorpholin-4-yl, piperid-1-yl, piperazin-1-yl,
1,2,3,6-tetrahydropyrid-1-yl, decahydroquinolyl, decahydroisoquinolyl,
octahydro-1H-isoindolyl, (C4-Cg)cycloalkyl-spiro-piperidyl and 3-
azabicyclo[3.1.0]hexyl, which may be unsubstituted or substituted one or more
times with a halogen atom or a (Ci-Cglalkyl, hydroxyl, (C;-Cg)alkoxy,
trifluoromethyl, difluoromethyiene or phenyl group;
and also the salts thereof with mineral or organic acids and/or solvates thereof or
hydrates thereof.




2-yl or 3-methyl-I-benzofur-2-yl group; R3 represents a
benzo[ 1, 3] di oxol -5-yl or phenyl group which is unsubstituted or
substituted with a hal ogen; 182 23 Septenber 2005 R8 and 3gsept@aBérP@05sW t h
the nitrogen atomto which they are attahed, constitute a

di (C -C4)al kyl am no, pyrrolidinyl or piperidyl radical which is
unsubstituted or substituted one or two tinmes with a nethyl or a hal ogen;

R and R12.3 U egfiplfihd W Reiilfa £HO Tk ik Clalify2, A wHidtA Rjed.

t 4R
constitute an et ﬁ{?l I sobut am ngl) e E i I'sopr.opy
ethyl -t ert - but JAPESPERIS, 2 -f @ﬁ%ﬂkp enyle | Bﬁgﬁiﬂi nehoxyaRht2-¥1,
cycl gpent yl e:jhsll‘ﬁéﬂl yiBerizahisH: en-ZJyl a3-ﬁieﬂﬁl—5d:}ilor6@dizﬁmiopﬂenamj $-me&1y1—5-
unsubstituted or .substityte eor Wi t 0 gl ogen;
and al so the sHefox g’ﬁ g’l’ P ¥ ner %tilylggm 5@%@%£{'sol vat es

t hereof or hydmadthy-k-benzefiir- 2-ﬂgr61q1rpound according to daim1, chosen

f - (R d t

nggkr?t hyl §suﬁ)hoéﬁ§ln&’§‘éﬁnqlr?§s %r%glé%n cox%iﬁ(% }%?(%l%ﬁlé%rgg @%ﬁd?mlen Pﬂmq _R2
pi peri di nyl ) metrdpyéspnil pids Hdtonaldud or Phell 2rgup
2-((3- (1, 3- bengpeingy Qﬁsﬁsﬁﬁﬂed?br@ﬁ%ututed with ahalogen

ht hyl sul ph |
??Eycl ngﬁt ! (() )am no%%% Bﬁﬁ‘ﬂ'@ﬁ‘ﬁlt%’ (‘ﬁF’%bB‘FG}WF 2wl Rer opanani de;
- (R entsagroup -CONR R and r rwentsadl(c -C4)alkylamino
o RS M S RN AP
na su e
propgnamyde -o(ﬁd%)més@(tﬂa(rﬂetﬁyltmmbaﬂ:gemol 5 yl)-3-(((6-nmet hoxy- 2- Y

but yi (st hy! PancREPRE SRR }ZP) @‘?gqﬁéﬁgﬁ#ﬁf‘qﬂﬁﬁl bR e - (R

AEEk femmradpii eyl
yl) sul phony! ) a REREDY HAD 26 Suefdmiby! - | -
N
pi peri di nyl) net ] 8?% nyi?xS |so By N—mst yl pro anlgﬂ{y?@np?(gﬁ P%%xy-

3-(4-((2,6-ci sdi
3-met hyl -1 - ben?@bﬁdﬂﬂbﬁaﬂ%mbﬁ fsuinaﬁlssmdtécﬁm mhutateﬂhmmok piope eimey Withri no) - N-
i sopropyl - ﬁw@ ﬁ&am de; - (R R

N-(4-((2, 6-cis™ Pt per i di nyl ) net hyl ) benzyl ) - 3- (( ( 6- met hoxy- 2-
napht hyl ) su7 phQoytippamd aszprding toe@laim W-of Tlahy?2 ef fodmutaar bonyl ) pr opanamn de; -
(R R 2-((3-(4-chl orophenyl) - 3- (((6 et hoxy- 2-

napht hyl ) sul phonyl ) am ngQ) -3: (B (R, 6-cis-di net hyl -1 -

pi peri di nyl) nmet hyl )pheng %’6%&%@% y -?5@ Iy anamde; - (R R
3-(4-((2,6-cis-dinmethyl-1-pi pe di nyI met henyl ) -2- ((3-(((6-nethoxy-
2- napht hyl ) sul phonyl ) am no) - 3- enyI opa anm no N-

di et hyl propanani de; 183 23 Septenber 2005|- (R R
2-((3-(3-fluorophenyl)-3-(((6-nethoxy- 2

CH,-NR, R,

in which:

- Ry represents a 2,4-dichloro-3-methylphenyl, naphthyl, 6-methoxynaphth-2-
yl,  3-methylbenzothiophen-2-yl,  3-methyl-5-chlorobenzothiophen-2-yl,
3-methyl-5-methoxybenzothiophen-2-yl, 3-methyl-6-methoxybenzothiophen-
2-yl or 3-methyl-1-benzofur-2-yl group;

- R3 represents a benzo[1,3]dioxol-5-yl or phenyl group which is unsubstituted
or substituted with a halogen;



napht hyl ) sul phonyl ) am no) pr opanoyl ) am no) - 3- (4- ((2, 6-ci s-di net hyl -1 -

pi peridi nyl) nmet hyl ) phenyl ) - N-i sopropyl - N-net hyl propanam de; - (R R)
2-((3-(1, 3-benzodi oxol -5-yl)-3-(((3-nethyl-1-benzofi u-2-

Y1) sul phonyl ) ami no) propanoyl ) am no) - 3- ( 418( 2, 6- ci s- di met kit Seprember 2005
pi peri di nyl) met hyl ) phenyl ) - N-i sopropyl - N-net hyl propanam de; - (R R
2-((3-(1, 3-benzodi oxol -5-yl)-3-((2-

BE‘FST ?th ﬁ;: fgfnnﬁl?‘ﬁe%ﬂqow ﬁ%@ﬂ?{'%ﬂ“ﬁph itrogbrd atdrh ot which they are attached

N-1 sopr o N- et R R
3- (4-(7-azabi cycl @pst tﬂe &d} p@4 s pym )°Iﬂ??§fyig%°3§éﬂ?%§%xol)
5-y1)-3-(((6-net h@smmb@m%é@sﬁ@hﬁ%)@m@m@mmmbmmmawgmsomOpyl

- et hyl IS0 the salts and/ . vat d/ t
Charool . 5. Pr ookt R Hize saeeties w0t tieoninaers skt eich ALYk atieR 7 o

and/ or sol vates donetitate s_m)ethyhmhbat)mnmb,ecthﬂispprdpalaanne,retlz;ddent-rbutsﬂmnmoan

o ocpH (1) SRppropalid, e it il of OfPheRieatul) vl

fornula (1) in Cefinpiperidyl radipaleshich & msuh@tutno}er sustituied aNePLMPTCRIBED - | n

which R is as de§imgehdiiy of hgg,@'g,pund of formula (1) in daiml, or an
N-protecting g éﬂw a

r I S r act ed conpound of,  fo ich'Y
represents eltﬁﬂ‘ijam ‘I‘”éhny Ineral9J cﬂlﬁﬂuﬁf‘c‘ﬂ%%&u ?‘Yﬁteﬁl}i‘e’@?\l\g?% 1,

or a (Cl-C4)al kgaw and Z represents either R5 as defined for a

conpound of fo or, a group, on the condition that,
when Y rep es Hg‘i%ﬁ'ﬁ E‘H%gf’pﬁ?é%&t%h% ﬁgﬁ% substituted with a group

N

-CH2NRL1R12, Z- (R,mae(@msuﬁmmmsmpaqqénnahmgzoup -CH2NRL1R12, R11 and

L2 Do o0 23 A BB SRS 10 Do g1 om0 100 23

of formula (I pipesdiayhmiethsdphenylNedsopropylRinetylpepanamide;s R4 and/ or Z *

R5, that is to BRR) VOGN (RS ﬂeﬁf&ﬁoxd?is IRB-( gj:le X, Y and Z groups represents,
respect ively, Ili

or an _N-pr ct| n Y =(d - C4) al koxycar bonyl, Z
= -CN, the conﬁ&h%’lsl’clmmwl) qgwpmoygaﬁnmﬂs'g‘(-z X-N-Cl* H CH - CO NH- CH- Y

(rn RCH2 Z iin®y {1 JaehiAGen ey pRES/ PN-ikdtop v N -avdtlidpbamenide; when X

{ ﬁﬁ; egg? ;IS ngg N{ﬁmﬁ%@ 8- cgsr c(fixrpe'thytl q-plpg‘lcﬁnﬁ)methyl%?en?ﬂ A &g-(f(g me&?oxWPO” nd
2-naphthyl)sulphonyl)amino)-3-phenylpropanoyl)amino)-N-isopropyl-N-methyl

propanamide;
- (R,R) 2-((3-(1,3-benzodioxol-5-yl)-3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)propanoyl)amino)-3-(4-((zer?-
butyl(ethyl)amino)methyl)phenyl)-N-isopropyl-N-methylpropanamide;
- (R,R) 2-((3-(1,3-benzodioxol-5-y1)-3-(((3-methyl-1-benzothiophen-2-
yl)sulphonyl)amino)propanoyl)amino)-3-(4-((2,6-cis-dimethyl-1-
piperidinyl)methyl)phenyl)-N-isopropyl-N-methylpropanamide;
-(R,R) 3-(4-((2,6-cis¥dimct11yl-1-piperidinyl)methyl)phenyl)-..’!—((3-(((S-methoxy-
3-methyl-1-benzothiophen-2-yl)sulphonyl)amino)-3-phenylpropanoyl)amino)-N-
isopropyl-N-methylpropanamide;
- (R,R) N-(4-((2,6~cis-dimethyl-1-piperidinyl)methyl)benzyl)-3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)-3-phenyl-N-(1-piperidylcarbonyl)propanamide;
- (R,R) 2-((3-(4-chlorophenyl)-3-(((6-methoxy-2-
naphthyl)sulphonyl)amino)propanoyl)amino)-3-(4-((2,6-cis-dimethyl-1-
piperidinyl)methyl)phenyl)-N-isopropyl-N-methylpropanamide;
- (R,R) 3-(4-((2,6-cis-dimethyl-1-piperidinyl)methyl)phenyl)-2~((3-(((6-methoxy-
2-naphthyl)sulphonyl)amino)-3-phenylpropanoyl)amino)-N,N-
diethylpropanamide;



.=-7.--"2-CONH+ THY R3 Z is reacted with a sul phonyl halide of fornula:
R1S02-Hal (VI) in which Hal represents a hal ogen; when Y represents a
(A -C4)al koxycarbonyl, it is hydrolyzed and the acid thusyz g&;@m&cﬁg@s a
functional derivative of this acid of fagsula: 185 23 Septenber 2005
X-N-CH CHZ CONHCH COZH R3 M) z is reacted with a conpound of fornul a:
HNRBR9 (VIR); in which R8 and RO are as defined for a conpound of fornula

1) f d ai , th' [ ted
nto Rl 10 &%R&%@P@feﬁ%@iﬁ‘m U o '@ o %pi 0 which: - X
represents hydRyty Eﬂlphﬁnwaﬁﬂ@@ EQH"H@’IHPBE?)':" ﬁ&’((?épﬁ“ #t8Ylalhet er ocycl i c
radi cal chosenpipes EN.)l Pop3l-N-

benzol L?%Lﬁﬂe%ﬁﬁf Llngﬁ"”’ g S5 %@&émﬁﬁﬁ be“ﬁr)ﬁad' ol -yl

1- benzofir- 3- n?md\&bhoﬁyl)immoh)rapailowainnh}ﬁz(é#((ﬂ,é-étsyduneﬂrydi-laI so the salts

th f th th f f
pur e enant | oo et hyDs RS AGChrod N ARETl R ARG, " o (18] Ro
in which: - Ri1- (RaB) @En(ls3-heppodioxiol-brk3<(@- het er ocycl e chosen from

1-b fiir-2- ﬁniﬂo-- b t hi adi | -4-yl,

1, 36[])2?1)21){ [n az%ﬁ hﬂ%ﬂl%ﬂpimn?@enzo?‘ﬂbgﬁﬁgﬂ 3 3f—(|gt§rtr :gglo e atzgl en-g-yl ,
5-i soxazol t hi ebutyl( %yl)m@ﬁMmemN-mpmoeﬁ 3n HSH"PG‘““ZJ €yl and

napht ho[ 2, 3- d] { {R,R) 9i(axPlazsbiyyclo[R!261 Jh ﬂymeﬂ@n ﬁbt@il)es-(@eqlt&bmﬂlbsbll-tut ed

or substltutedo nor.e ti t \A/mc tie
different; - gﬁf‘é@ W%F}’glg' Gporylm é‘fl F@S{?@ggﬁts a
phenyl whi ch |methyhpmbstta1m%ed or substituted one or nore times with R7,
whi ch may be | c ﬂﬁj|; erent; a heterocycl i
radi cal chosen 4&0%‘55 [s[%l%g‘i égoxo fﬁﬁ&%ﬁ ft.unsubstltut ed or
substituted$ an&ﬂStﬂoorprep@nngtmcmmpmmldmﬁ fommulka G)nﬁalt& thergof and/or solvates

thereof or hydrates thereof, characterized in that:

an acid or a functional derivative of this acid of formula:

R,
X-N-(l.‘,H-CHZ-COZH 19)

R,
in which Ry and Ry are as defined for a compound of formula (I) in Claim 1, X
represents either hydrogen or a group R1SO»- in which R} is as defined for a
compound of formula (I) in Claim 1, or an N-protecting group, is reacted with a
compound of formula:
HzN-(|JH-Y

CH,

1

Z
in which Y represents either R4 as defined for a compound of formula (I) in
Claim 1, or a (Cy-Cg)alkoxycarbonyl, and Z represents either R5 as defined for a
compound of formula (I) in Claim 1, or a -CN group, on the condition that, when Y
represents R4 which represents a phenyl substituted with a group -CHpNR11R12, Z
represents Rs which represents a group -CHpNRj1R12, R11 and Rjp being as
defined for a compound of formula (J) in Claim 1; and




benzot hi adi azol -5-yl; 2,1, 3-benzoxadi azol - 5-yl ; benzot hi ophen-5-yl; 2, 3-

di hydrobenzo[ 1, 4] di oxi n-6-yl; 1-benzofur-2-yl; 1-benzofur-5-yl;
1-benzofur-6-yl; 1-benzofur-4-yl; 1-benzofur-3-nethyl-5-3 September 2005

2, 3-di hydr obenzofur-4-yl; 1,3-thiazol- 28¢l; furyl; thien-2-yl; thien-3-yl;
- or R2 represents a phenyl which is unsubstituted or substituted one or
nore times with R6, which nay be identical or different; a

benzo[ 1, 3] di oxol - gnyh x aklrmgi-,dvlﬁ Mnfi AR, the@itheBidd cBRIpBEARD S fofndlaogen;

- R6 represents a _hal ggen atdm a (O -C4)al Kyl group; a trifluoronethyl
group; a (d -M)ﬂiﬁdabgmﬂ?dgup; a 2-fluoroethoxy group; a trifluoronethoxy,
met hyl en(etéiI ogi olr ﬁldii'vﬁéﬂlﬂraﬂﬂ'?S@f hﬁmfmmmgﬁauﬂz #R ‘,thateimcemmlr_mnat keabtogen
atom a - a r.oups phen roup, a _tri . thyL . a
(Cl- C4) al koxy gr oﬁ'}p/‘c“, 02 ﬁﬁﬁ%y%@ﬁgioﬂgypﬁrﬂrﬁeﬁ% %?#g{'ﬁéﬁyﬁgr og{o;gyg‘r:lld al so
the sal ts thereof Nvprbtecting)gralp, &f <(Cqedy)alkaxycdehonyly Z ac eGiNc theocompeundn t he
form of pure enanji Copnound of formula: in which: R4 represents
a group -cmmm;&gggp{}“ﬁ“ﬁdﬁ@h |]?9; a group -COR13; a phenyl group which
is unsubstituted or substifated one or nore times with RIGQ a heterocyclic
radi cal chosen from pyri dyN-cHCHRLD-NH-CHyY! . benzi m dazol yl ,

benzot hi azol - 2-yl and benzol {, 3] df oxol -5yl, the @d)d radicals being
unsubstituted or substitutedgwith a methglH, R5 represents a group

- CH2NR11R12 or -CH2N(O NR11R12; R8 and each independently represent

hydrogen; a (O -C4)al kyl group; a (C34 cl oal kyl group; a

(C3-C7) cycl oal kyl (C1-C4) al kyl group; a - C4)dial kyl am no(C2- 4) al kyl
group; 187 23 Septenber 2005 20 Sept. alternatively Rg and Rq,
together with the nitrogen atomto which|they are attached, constitute a
het erocyclic radical chosen frompyrrolidnyl, piperidyl, norpholin-4-yl,

t hi onorpholin-4-vyl. piperazin-|-yl.. 4:nethyl piperazin-1-yl, 4-

met hyl pi peri d-15-531}"1?'5@‘-‘ﬁ%?’%ﬁ/‘?fd?l‘bf&ﬂf&ﬁf-@? sgc‘p(%i met hyl pi perid-1-yl, 4,4-

di f1 uor opi peri d- | whén X4 répresehtsoam MNepiojdcting egroup, | thigl group rie reayesi pad the 1-y| |
3, 4-di hydr opi peri -”ﬁ]-i M t%',ltﬂ-“éc{ ‘?l cycl ohexyl -spiro-4-piperid-I-yl; -
R10 represents a ﬁoa ge'r:1l a (;%Fn a %ﬁo@ﬁ 31 kyl group; a hydroxy group; a
(C1- C6)al koxy group; R10 n al so represent a group - CH2NR11R12 when R5
represents a group - CH2N

» ~bg i ps then being identical; - R
| and R12 each i ndependentH ﬁé%ﬁe’?gﬁ}ﬂﬁ'g;en; @Y Cl- C6) al kyl group; a
(C2-C4) al kenyl group; a (C3-£7)cycl oal kyh_group; a (C3-C7)cycl oal kyl (O -
C4) al kyl group; an w hydroxy -C4) al kyl ghe group; an w net hoxy(C2-
C4) al kyl ene group; an co-trifluoronethyl {C2- C4) al kyl ene group; an
w- hal o( C2- C4) al kyl ene group; - or alt yvely Rl and R12, together with
the nitrogen atomto which they are atltached, constitute a nonocyclic,
bi cyclic or heterocyclic radical chosen om azetidi nyl, pyrrolidinyl,
nmor phol i n-4-yl, thionorpholin-4-yl, pi pezi d-1-yl,

is reacted with a sulphonyl halide of formula;
| RS05-Hal (VI)
in which Hal represents a halogen;
- when Y represents a (C1-Cq)alkoxycarbonyl, it is hydrolyzed and the acid thus .
obtained or a functional derivative of this acid of formula:




pi perazin-1-yl, 1,2,3,6-tetrahydropyrid-1-yl,
2,3,4,5-tetrahydropyridinium. decahydroqui nolyl, decahydroi soqui nolyl,

t et rahydroi soqui nol yl, octahydro- |H-isoindolyl, 23 September 2005
(C4-C6) cycl oal kyl - spiro-pi peridyl, 3-azalfiscycl o[ 3.1. 0] hexyl “and
7-azabicycl o[ 2. 2. 1] heptan-7-yl, which may be unsubstituted or substituted
one or nore tines Wth a hal ogen atomor a (Cl-C4)al kyl; hydroxyl, (d -
C4) al koxy, trifluoronethyR,or difl uoronet hyI ene group; R13 represents a
phenyl, thiazol -2-yl or ridyl grou o the salts thereof with

m neral or organi c acid -GHr@HmQS? Qé m xtures or of pure
enantiomers. 13. Pharmaceut ||cal CONpPosi ﬂl on cont aining, as active
principle, a conpound accoRding to one b, dains @ﬁ 8 or one of the
pharmaceutically acceptable salts and/ sol vat es /[ or hydrates thereof.
14. Medicinal product, characterized | t it constltut es a conmpound
according to any one of Clains 1 to Use of a conpound according to
one of Clains 1 to 8 or of one of the armaceutically acceptable salts
and/ or hydrates and/or solvates thereof |[for the preparation of medicinal
products intended for treating any brad¥ki ni n-dependent pathol ogy. 188 23
Sept enber 2003 m 15, for the preparation of

medi ci nal proda%?%wyﬁ‘ﬁgh%gogn&@g o#‘?oraﬂuﬁing i nf I anmat i on pat hol ogi es and
persi stent or chronic inflammatory HRgRsy

17. (R R 2- (3 ﬁwcmgig@g a:ggs% b h@(&&r{,@m%mm&mm onyl)

ani no) pr opanoyl) am no cl s-di met &dl nil ) met hyl )phenyl )
-N- i sopropyl - el grou, th BT*’&'PéS cbnverte

10. Compound of formula:
X-NH-(llH-CHZ-COZH (Ia)

R,
in which:
- X represents hydrogen or an N-protecting group;
R3 represents a heterocyclic radical chosen from: (2,2-difluoro)benzo[1,3]dioxol-
5-yl, 3-isopropylphenyl, 3-trifluoromethoxyphenyl, 2,1,3-benzoxadiazol-3-yl,
benzothiophen-5-yl, 1-benzofur-6-yl, 1-benzofur4-yl, 1-benzofur-3-methyl-5-yl,
2,3-dihydrobenzofur-4-yl;
and also the salts thereof with mineral or organic acids, in racemic form or in the
form of pure enantiomers.

11. Compound of formula:
R, SOz-NRz-(IlH-CHz-COOH (IIb)

R,

in which:

- Ry represents a phenylvinyl; a heterocycle chosen from 1-benzofur-2-yl, 2,1,3-
benzoxadiazol-4-yl,  2,1,3-benzothiadiazol-4-yl, 1,3-benzothiazol-2-yl, 1-
benzothiophen-2-yl,  1H-pyrazol-4-y), thien-2-yl, 5-isoxazolthien-2-yl,
benzothien-2-yl, thieno[3,2-c]pyrid-2-yl and naphtho[2,3-d][1,3]dioxol-6-yl; the
said heterocycles being unsubstituted or substituted one or more times with Rg,
which may be identical or different;

- R represents hydrogen or a (C1-C4)alkyl and R3 represents a phenyl which is
unsubstituted or substituted one or more times with R, which may be identical or



12.

186 23 September 2005

different; a heterocyclic radical chosen from benzo[1,3]dioxol-5-yl which is
unsubstituted or substituted in position -2 with two fluorine atoms; 2,1,3-
benzothiadiazol-5-yl;  2,1,3-benzoxadiazol-5-yl;  benzothiophen-5-yl; 2,3-
dihydrobenzo[1,4]dioxin-6-yl; 1-benzofur-2-yl; 1-benzofur-5-yl; 1-benzofur-6-yl;
1-benzofur-4-yl; 1-benzofur-3-methyl-5-yl; 2,3-dihydrobenzofur-4-yl; 1,3-thiazol-
2-yl; furyl; thien-2-yl; thien-3-yl;

- or Ry represents a phenyl which is unsubstituted or substituted one or more
times with Rg, which may be identical or different; a benzo[1,3]dioxol-5-yl; a
pyridyl; an indanyl; and R3 represents hydrogen;

- Rg represents a halogen atom; a (C1-C4)alkyl group; a trifluoromethyl group; a
(C1-C4qlalkoxy group, a 2-fluoroethoxy group; a trifluoromethoxy,
methylenedioxy or difluoromethylenedioxy group;

- Ry represents a halogen atom; a (C1-Cglalkyl group; a phenyl group; a
trifluoromethyl group; a (Cp-Cglalkoxy group; a benzyloxy group; a
trifluoromethoxy group;

and also the salts thereof with mineral or organic acids, in racemic form or in the
form of pure enantiomers.

Compound of formula:
H,N-CH-R,
CH,
(11T
R,
in which:

- R4 represents a group -CONRgRg; a group -CSNRgRg; a group -COR;3; a
phenyl group which is unsubstituted or substituted one or more times with
R10; a heterocyclic radical chosen from pyridyl, imidazolyl, furyl,
benzimidazolyl, benzothiazol-2-yl and benzo[1,3]dioxol-5-yl, the said radicals
being unsubstituted or substituted with a methyl;

- Rgs represents a group -CH7pNR1R]9 or -CHN(O)NR|1R12;

- Rg and Rg each independently represent hydrogen; a (C1-C4)alkyl group; a
(C3-C7)eycloalkyl group; a (C3-C7)cycloalkyl(C1-Cy4)alkyl group; an w-(Ci-
Cy)dialkylamino(C3-C4)alkyl group;



13

14.

15.

187 23 September 2005
20 Sept:

- or altematively Rg and Ro, together with the nitrogen atom to which they are
attached, constitute a heterocyclic radical chosen from pyrrolidinyl, piperidyl,
morpholin-4-yl, thiomorpholin-4-yl, piperazin-1-yl, 4-methylpiperazin-1-yl, 4-
methylpiperid-1-yl, 2-methylpiperid-1-yl, 4.4-dimethylpiperid-1-yl, 4.4-
difluoropiperid-1-yl, 4-trifluoromethylpiperid-1-yl, 4-methoxypiperid-1-yl,
3,4-dihydropiperid-1-yl, azepin-1-yl and cyclohexyl-spiro-4-piperid-1-yl;

- Rjq represents a halogen atom; a (C1-Cg4)alkyl group; a hydroxy group; a (C1-
Cglalkoxy group; Ryq can also represent a group -CHpNR1R12 when Rg
represents a group -CH7NR 1 1R 12, the said groups then being identical,

- Rj1 and R} each independently represent hydrogen; a (C1-Cg)alkyl group; a
(Cy-Cy)alkenyl group; a (C3-Cy)cycloalkyl group; a (C3-Cq)eycloalky(Cj-
Cg)alkyl group; an w-hydroxy(C2-Cglalkylene group; an w-methoxy(Ca-
C4)alkylene group; an @-trifluoromethyl{Co-C4)alkylene group; an w-halo(Cy-
C4)alkylene group;

- or altematively R1 and Ry, together with the nitrogen atom to which they
are attached, constitute a monocyclic, bicyclic or heterocyclic radical chosen
from azetidinyl, pyrrolidinyl, morpholin-4-yI, thiomorphoiin-d;-yl,‘ piperid-1-yl,
piperazin-1-yl, 1,2,3,6-tetrahydropyrid-1-yl, 2,3,4,5-tetrahydropyridinium,
decahydroqguinolyl, decahydroisoquinolyl, tetrahydroisoquinolyl, octahydro-
1H-isoindolyl, (C4-Cg)cycloalkyl-spiro-piperidyl, 3-azabicyclo[3.1.0]heiyl
and 7-azabicyclo[2.2.1]heptan-7-yl, which may be unsubstituted or substituted
one or more times With a halogen atom or a (C1-C4)alkyl, hydroxyl, (Cy-
C4)alkoxy, trifluoromethyl or difluoromethylene group;

- R13 represents a phenyl, thiazol-2-yl or pyridyl group;

and also the salts thereof with mineral or organic acids, in the form of racemic

mixtures or of pure enantiomers.

Pharmaceutical composition containing, as active principle, a2 compound

according to one of Claims 1 to 8 or one of the pharmaceutically acceptable salts

and/or solvates and/or hydrates thereof.

Medicinal product, characterized in that it constitutes a compound according to

any one of Claims 1 to 8.

Use of a compound according to one of Claims 1 to 8 or of one of the

pharmaceutically acceptable salts and/or hydrates and/or solvates thereof for the

preparation of medicinal products intended for treating any bradykinin-dependent

pathology.
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16. Use according to Claim 15, for the preparation of medicinal products intended for
treating inflammation pathologies and persistent or chronic inflammatory
diseases.

17.(R,R)2-((3-(1,3-benzodioxol-5-yl)-3-(((6-methoxy-2-naphtyi)sulfonyl)
amino)propanoyl)amino)-3-(4-((2,6-cis-dimethyl-1-pipéridinyl)methyl)phenyl)-N-
isopropyl-N-methylpropanamide, chlorhydrate.



