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15

~0O0 ODNH R3IRBRS R4 R4, R5 wherein R is |ower
al kyl substituted by hal ogen, or is aryl or

heteroaryl, unsubstituted or 5 substituted by

hal ogen; RZ is heterocycl oal kyl, aryl or heteroaryl,
Qﬁﬁbﬁﬂéﬁe unsubstituted or substituted by one or nore
substituents, selected fromthe group consisting of

hal ogen, | ower al kyl oxy, |ower alkyl substituted by
hal ogen, GILOORO SUBSIITHTIESE 2-OXNEAZBEP ANDBREVATIVESS €
substituted by C(O -NR'2, (CRR)mC(O-R, heteroaryl
or S(0)2-Iower alkyl; 10 R3/R3', R4/R4' and RS/RS are
I ndePenteaition defacsinte acihpotiddrof lgpdigdermwa f | uor o,
wherein at |east one of R4A/R4A'" or RS/RS is always
fluoro; R is aryl or hydroxy?® R' is hydrogen,
cycloal kyl or is heterocycloal kyl; R is hydrogen or
lower alkyl; 15 mis ORN,.N2 o4 3; and to
pharmaceutical |y suitabDeyacyd atgh tion salts,
optically pure enantionq%ﬁ
di astereoneri c m xtures g » used herein, the
term"lower al kyl" denote & tsr at ed straight- or
branched- chain group containing fromll to 7 carbon

atons, for exanple, nmethyl, ethyl, propyl, WO

4004{ 020190 PCT/ EP2006/ 064935 -2 isopropyl, n-butyl,

I -butyl, 2-butyl, t-butyl and the like. Preferred

al kyl groups. are groups wth 1 - 4 carbon atons. The

BLr ms-lwwﬁygwbéwtedo@ﬂ&l%@n a0gP BhOVpRFTaT L uRaubefikjed or

resi sibstifusedatsy lk@ddened above, and which is attached

via an oxygen atom 5 The term "hal ogen" denotes

Rhl onsiheerodycldiligl, arfyl eididtereaghavhihomre nesubstituted or substituted by one

or more substituents, selected from the group consisting of halogen, lower alkyloxy,

lower alkyl substituted by halogen, O-lower alkyl substituted by halogen or are
substituted by C(O)-NR”,, (CR2)m-C(O)-R’, heteroaryl or S(O).-lower alkyl;

RYR*, RY/R* and R’/R” are independently from each other hydrogen or fluoro, wherein

at least one of R/R* or R¥/R% is always fluoro;

R’ isaryl or hydroxy;

R” ishydrogen, cycloalkyl or is heterocycloalkyl;
R ishydrogen or lower alkyl;

m is0,1,2o0r3;

and to pharmaceutically suitable acid addition salts, optically pure enantiomers,

racemates or diastereomeric mixtures thereof.

As used herein, the term "lower alkyl” denotes a saturated straight- or branched-

chain group containing from 1 to 7 carbon atoms, for example, methyl, ethyl, propyl,
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The term "aryl" denotes a nonoval ent cyclic aromatic
hydr ocarbon radi cal consisting of one or nore fused

WO 2009820100 Whi ch at | east one ring i s aronmati c PEI/EP2006/064935

nature, for exanple phenyl or qaphthyl. The preferred
aryl group is phenyl. 10 The térm "heteroaryl" denotes

RpPRRGK FERE. POALT 2L fht AR e FRORF ot RILA AR sroups

wihdi-stdangorodtoMs. 0 or S, for exanple pyridyl,
pyrazinyl, pyrimdinyl, pyridazinyl, triazinyl,

t hi a ! : i M : -

oyT a;"g% } , Iii%%et? Ey(gzziy déFrX esa gﬁ%ﬁ e?f%:m fﬁé{%@?i?&éﬂe is as defined

alrdvazaﬂdywhlcl[l isprached \m@d@afg@i yﬂom oxazol yl, or

I soxazolyl. Preferred heteroaryl groups are pyridyl,

thie o d erm
hetgyégyg g%%%gydﬂﬁéﬁi?gg%gi#%%n%?%nat%%h%mgggg%rbon

radical containing at |east one heteroaton1 sel ect ed

frombhergr etp eunesisumnerpveienicychic giongtichydrocasbapppdcal

Qcﬁﬁisﬁﬂg’ bf ol rﬁ@ﬁé%&ﬁl%ﬁ%@}ﬂ whicBhf RRY ShOPMEAWbmatic in nature, for

azeti |nyI pyrrolidinylw, piperidinyl, piperazinyl,
erestoPhanyl ooraphih b Bcmelicirad fryl giosp as Pyl
het erocycl oal kyl 20 groups are nnrpholrnyl
pi peridinyl or pyrrolidinyl. The term' cycloalkyl
denolkslesms Helgraardd denptersryenp wlent sepmalisreeiosyelg radical7
G(?Ht?rﬁﬁg c?"f"iéag%ne-ﬁ%?er&a%ﬁl se%?erd'fﬁﬁﬁ‘%é %@h%%o%ﬁ toflpll, ® or S, for
acid tion salts" enbraces sal vt | nor gani €
ezrﬁmrér gmﬂyd:, Pawdzeny], pytigndiasl, nyrdqiacmwll drifzan Acthnzolyl, thipeyl, furyl,
c c -

? R %rrryr %ﬁgiroq%l 15@.113"29% 'rkceraesrg 2 %g@éidm Q%{g’gxadlazolyl,
sz@lyh jog isoasioly]. Rrefietrad heteepard gramms Iaemecrldgl,r Htigmil.griagny, furyl or
ghzg)yenesulfonlc acid and the like. It has been found

at “the conpounds of general fornula | are

y-secretase inhibitors and the rel ated conpounds
may béhaisanheierpayelealkylé demaipta win JogHEr hsdrosarban sekiend

E8nt&id léﬁﬁ%%rh%teh%i!)ﬁld éﬂ&tela%orﬂ Phe %r E@r%lsttlﬁﬁ 8f N, O or S, for

cervical carclinomas and reast 30 ca onps a o
P e axrtnes tefahydeo el tovahpdriopygysl thdmﬂi pyrrolidinyl,

e
CA e PR Y G Ao P PR Iy Rl
Bliobgs arcpaepbpbieylcpiperydimp or pyehladiagk eri zed by t he
deposition in the brain of amyloid in extracellul ar

pl aQTﬁéteﬁﬁd‘cy@5£l%q’ehéﬂélté§ra SARNEOd bzi}'bbwcﬁé Mn § %Gﬂia?rﬁn ¢ 3h& carbon
anyl oid plaques are mainly conposed

pleptsi des (Abet a peptides) which orlglnate fronrthe 13
5 Anyl oid Precursor Protein (APP) by a series of

pr ot eplbirk "ﬁﬂﬁﬁ‘l‘é@&l@wﬁi}e&&ptﬁﬁy £i@hd diQ6 MBaltsO¢m BB @ Ewith
been identified of which the nost abundant are

ProbgasiG dgtregas acigss suipg hydupchlowic deid aitidsadid sukwic agidy

ﬁﬁ(l)spﬁf)fé 501& rd?tﬁb %.Cl%,l RN ARN ?uthrrl@é{ﬁH‘ ngthéit asie natcb@é acid, succinic
splicing. etaﬁpeptrdes are derived fromthe
pn

@Carlréardwaaorﬁ @reﬂrm suipnisaeidgpftplaenesplfonie peid mpd giedike.
termni, the main species are of 40 and 42 am no-acid

l engft'?l‘as been found that the compounds of general formula I are y-secretase
inhibitors and the related compounds may be useful in the treatment of Alzheimer’s
disease or common cancers including but not limited to cervical carcinomas and breast

carcinomas and malignancies of the hematopoietic system.
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10 Abeta peptides are produced from APP through the
sequential action of 2 proteolytic enzynes terned (3-

waem7p2Eecr et ase. (3-Secretase cl eaves first iPCT/RR2006/064935

extracel | ul ar domai n of APP just outside of the
trans-nenbrane domain (TM to produce a C-termna

frag KFZHET%% &?@E&}s‘e‘ g@é? gﬂh@ thos&nifbn 20fe %¥ HORLARTR LG tife.

domai n 3 1s the substrat
9mbebg§n&séihhwhma@b@aﬁésihcdgnv@mahnddﬂaemnﬁanumnd1n

BB UYL R BB e R v
e oyl e o spae i qiarened
émtygq Fﬁ?grSOfrﬁ@t?la?ﬁEB pya &isp o5 OB S Toafiage sisps Several forms

PEAPRESR e Mhafiél oPeRtR BR-mddh ﬁb&@&aﬁ@ﬁﬁe%@t@ﬁlsw 695, 751 and 770
typi cal aspart | protease. The y-secretase .is

pnaoeistdpengty ey Y jriseipra aﬁguggetgeﬂ@thépugk@léfergptlal splicing. The

Rb&h Bepiides hfcSdc@NEE romONP 8sthé HOMainSMERAPPLEL @k at their N- and C-
under st ood. However, the resenlllns are essenti a

(EMPY BRI FPeCiss el AP gnd §}2 aminaragid kdgthesent a  new

group of atypical aspartyl proteases which cleave

Wi t hjABeth Peptids afe pro@ided $tips AWRPEBrough éhaMal GéhtRl &tion of 2

t hensel ves pol ytopi ¢ nenbrane proteins. her

pros@niyticadnzppapornaet B- ard v- W@Qﬁﬁe& Serectpsgycldgwes first in the

RSO Qo EFEPE ik Bk PP R RIS S Blant DGR AT
Ven su str es secretase are

plfwutéfP(PCamﬂnmlabfrwrxmm IOﬁAPchonﬂamim\g)thclTMemE*nymplasmauC domain

A AN —
%ﬂflﬁ‘ll tﬂ% qﬂ/l {0 fo‘ﬁﬁceatﬂg A%e%ﬁ%les atndvﬁﬁec‘ eﬂﬁ;‘g g El%%ﬁgntb Xhe majority of

genet ion o
Abaa 9epthdd§ 1slofamqnﬁn@ eAeSleREth i(ABAM) 5; ﬁﬁﬁdSﬂ s»'gb@@mméslzadddmonal
y-secretase is absolutely required
INHRACIdsGL ILTRTEIINRYS. sﬂ@é@&@éﬁ&mowﬁ@ .be Hcgmpig pathogenic amyloid

&Ratement 30 with specific y-secretase inhibitors.

tch receptors are not only essential in enbryona
devel opnent but also play a critical role in severa
t i ss'ﬂb@ﬁaécrt:tla® iad mcabasg)anylsamwmecﬁh@wmdrﬂm i @proteolytic activity
N {1 QL9 o Fms gn aan 0, sﬁlro%nltl act mo 15 u8der d
e r?a 858l t?é %8"1 %%f‘%tp‘ft%ﬂ CREPHLLY BRI e d:
H@@/ﬁf@mﬂ:@@esﬁﬁ]ﬁﬁfﬁﬂ@%ﬁlﬁkﬁé@fﬁ@onerﬁs siktlhn; acliviey sidgnay tepgpsent a
of Notch .receptors qccurs thro an ordere equenc
i BPuRAABRER] G Rt BENsRel HhRY BptBh AN TVEFER Shpatcs
grdwhich alctheagavaipolynepie xicrerald prb&iin sdOnfedr essbiytial anmponents of
ADAM pr ot ease (TACE) and subsequent cl eavage by t
VsesdpwrmaebepTesenHing picasidn apd theniadwepph Baarkybiad Wn 2 genes.

&ev rllgl%s rrateg lgorglvﬁgr%harsg\%%ltﬁséh re}m& & N b l{nastolfgh«i ﬁo&c‘h receptor
fh'ﬂﬁiyer?wé’%? rﬁsebﬂeta@é’ﬁa?s MhoR spbfisie %&E@i‘t}nél(ﬁ%ayacleave further
regul ator of a specific group of genes.” A role for

mﬁ&maqqprpmmn@ﬁ@t@ggmég an teho &W:gs| d@mqnytrated by genetic means,

?St Itlo‘?l Q%gﬁé&rtg%— Bgegfgglé% (tl ? _gﬂ{eLs O ﬂb alcza{str%l ge)%lé t%n% Y-secretase is
@lh;bﬁﬁ@? Bémlhreﬂ (@16 10K sigh&th g\/\mm@ Rvak dsqietl@confirmed by treatment

constitutive activation of Notch 1. Recently it
with specific y-secretase inhibitors.

Notch receptors are not only essential in embryonal development but also
play a critical role in several tissues of the adult organism which continue to undergo

proliferation and differentiation, e.g., hematopoietic cells and epithelia of the gut and
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10 was reported that ca. 50% of all T-ALL cases have
point mutation in the Notchl receptor which also

W@ 2003@20avEr - acti vation. It was shown that growdr/BP2006/064935

some cell lines derived fromguch |eukem as were
sensitive to treatnment with y-secretase inhibitors

: : ; ;
et AL TG SSPER by fuf 26 MG enceorevens
blinémgstg edigamd siethe Dilta pedgetd gapprclchSagetif the aéagodlloéar domam by

BB ERARR % LSRG B P Wi e ot
{Peh @edth Bvah ©8or@hint MEe ladsr ae@a@ fef\gtsRR tH¥er dtonf eyt dplasmic
a nunber. of commpon cancers I ncl u%qq-ﬂg ceryi cal

dePai s e A PIRSLES e APer Hshe agls wap gy peoteins as a

la¥drtof als e@fgﬁgb 6f senegqui red for the production of
%l%gta pe P yl'% gé has been shown both by genetic

means® rpﬁéor Najshdn hawaapnmén%ﬁl%%ﬁmﬁtﬁe gangtabiigheddyr T-cell

Abutk Qvfn@&ﬁbﬁlﬁﬂiﬁﬁum&hﬁmr AN BbhOFfe 6RBPHUNAST SRHRNEET:9)
according to the anyloid hypothesis of AD the

%}%rea\%?méﬁraéﬁ@ca&b@hw Sdpro agaasdtutiye pivatipn philplehl. Recently it

GavRBofted (Hah&. BDREFE T- ALL bfkes EhRBol ntliatiors#l tﬁ@No‘t’&ll receptor
and potent inhibitors of y-secretase will be useful

’FVB}ChtaF?Q CAY WA ROYatighhdt VesshowB Ahatgrowp of prs celt fifges derived
GOMaR SR ghich Nee LBUAIV (kb i HSE e fABROAMAR
yorg@oIcd taa seseatid rolecﬂchmtghbsigmlm‘gent ing the formation

f th i tid
Cur t ey HERS R Y N Rlef A SRR R SRR R axchnigper
Whay desuibd thhteirs segmhmg ishreqpareddor paintgi@gelss scopMstieploan®type in

t t.h t

GBI B Red SR PaRet B HEbE s SRR PRENFD s ap g « momber of
parbioa ahn @nsinclddinphver vidBéardiatimashnd Er@ﬁ)ﬂ):arcﬁﬁsmaés:% 488,

Bi ochem stry (2004),. 43 EBO) 9774-9789, Nat
Revi D& T-NSTRBSAC B és akggfutely recwﬁr,egl |f0r2tbgpy02181$tlon of Abeta peptides.

@h@ %Q?E@eﬁ%ho@ﬂ Shal vy %:ﬁ@t'ﬂcsﬁﬁflﬂ OS é]]j%?ngéhf tl}é%zresel?lﬁm Zééﬁ5§ and by

Current Topics i Medi ci nal
@Mnmulasﬂve@hm rlémbltwmommmdmwgﬁwdmgm@e agoyloid dypothesis

NOAD %ﬂ-e pl%g§2tl(;111-8§1 de%@sﬁgﬁ) 6 8841 Fan EGHERC CARE %49@&13&36 itis
Devel opnent "Research, 56, 211-227, 2002, Drug

ﬂioﬁgbwlhayseﬁod‘aayan d\foitent Gyhibioors 9f y-Mayct2004i]l bé nSefdlddr the prevention

?‘Ed? Lette?ﬁs 483, (2000), 6-10, Science, Vol. 297,
re@enyoiAP2002, 5 Journ. of Medicinal Chemistry,

Vol . THdk, tomlpdundO0flthisdvi1id A &@ll be Mediwlriecafieg ADBir@boagion

2, 461-462, 2000, Nature 398, 518-522, 1999,
cancers by blocking the activity of y-secretase and reducing or preventing the formation

of the various amyloidogenic Abeta peptides and furthermore, by blocking the Notch

signaling pathways they can interfere with cancer pathogenesis.

Numerous documents describe the current knowledge on y-secretase inhibition, for
example the following publications:
The EMBO Journal (2204), 23, 483-488,
Biochemistry (2004), 43 (30), 9774-9789,
Nature Reviews/Neuroscience, Vol. 3, April 2002/281,
Biochemical Society Transactions (2002), Vol. 30. part 4,
Current Topics in Medicinal Chemistry, 2002, 2, 371-383,
Current Medicinal Chemistry, 2002, Vol. 9, No. 11, 1087-1106,
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Nature Cell Biology 3, 1129-1132, 2001, PNAS 98,
7487-7491, 2001, 10 Cancer Cell 1, 75-87, 2002,

wodeioeneaIB06, 269-271, 2004, Mol Cell Biol 23PCT/EP2006/064935

655- 664, 2003, Nature Nbdicin§_8, 979-986, 2002 and
Oncogene 22, 6598-6608, 2003 5 (bjects of the

?é?g?ﬁ\gld@i&g?e%&r% 2 gnds of fornula | per

conpoun rnulas | and their
Piag Pescevety ‘Teddyy Vel 6dpo a9oM§1y§QDt #5982t he manuf acture

' t r e treatnent of diseases, rel ated
PLofRdlceznennlo iy

e inhibition, their rranufacture
baelicea¥ien2y, Bak b, dlmlyQO%rrpound in accordance with the

Hd?l‘fﬁ‘ ”Jf'l\g&ilélﬁﬂ Cﬂeﬁﬁ%tgy [%?QIHC boﬁ rlg‘?éégrfo%t he use of

prevention
Nﬁtu,M:EhbiBmgysZ db5daz 200, corrrmn cancers i ncl udi ng but

p;g{urg héd g?§5§9;{9$§r vi cal carci nonmas and breast

arcl nora urther object of the invention are
NlaturéﬁeHercbgycﬁpﬂilZ%IlBﬁ e enantioners, recemates or

E_H%gb%r? ?ﬁopures for conpounds of formula I. 25
pre

erred’ compounds of fornula | are those,
Ghieree Call 1R2Y-84'2062,e both fluoro and Rl is phenyl,

§&Q§Cg3bgt 95% hplogen. Preferred conpounds fromthis

are her those, wherein RZ is phenyl,
Mmﬂ)ﬁ]elltBuﬂé’d oByoHa2Mgen and/ or C(O-N(R')2, for

ﬁﬁﬁlgﬁvgro e%?ggg%| OQQ?OUH??R? 1

Obcoeede 22, UOOPH-6B0R)RO00Azepan- 3-yl ) -am no] -nethyl}- 30

N- cycl opr opyl - benzam de or }-

4-1[ (4-chl or o- benzenesul fonyl ) - (

( R) - ©bgc@iof theqrreseat nxentwnegya thedopipouads ploprmelatyer se, the use of

SorhhpMHR N TRl Prde Yl arRAPEATAA  coeptatIE 88K for the manufacture

preferred conmpounds fromthis group are those, wherein
Pifsz%lC%@HﬂOf thesieaippgat ¢lrditeasss: rrylarrérte &éf‘nY seEFLdsgdRdHbition, their
alakerayturd, OficdevsaivntsshabdiBorC ®6RAPMELd in accordance with the invention and

ﬁrerfrPass'ilbc.ﬂﬁp%ﬁésv.eﬁfzﬁﬁr”r"égﬁﬁam”%@aé%ﬁe”Z@d thd doRlror o

PEVHERROIGN A48 disdise drenopeness cdrfcens amdlwkEn g B’uterice_rlmd:d to
&ﬁ%ﬁ%&%ﬁl rﬁ%g%hh‘g&% Q‘Eag)aﬁafﬁﬁse those, wherein RZ is

i tut ogén and heteroaryl, for
é 1e0bidsk Of thE RN Hen wmﬂcfgr,mp of optically pure enantiomers, recemates or

&m&@ﬂe@ﬁ@mb"nﬁﬁt‘ﬁ)ree’?oﬁc&h Qs 8f Br@r@zepan- 3-yl ) - N-
[2-fluoro-4-(2H [ ,4] triazol-3- 5 yl) -benzyl]

- benzenesul f onam de
The most preferred compounds of formula I are those, wherein

RY/R* are both fluoro and R is phenyl, substituted by halogen.

Preferred compounds from this group are further those, wherein R? is phenyl, substituted
by halogen and/or C(O)-N(R”),, for example the following compounds

4-{[ (4-chloro-benzenesulfonyl)-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-amino]-methyl }-
N-cyclopropyl-benzamide or

4-{[ (4-chloro-benzenesulfonyl)-( (R)-5,5-difluoro-2-o0x0-azepan-3-yl)-amino]-methyl }-
3-fluoro-N-pyrrolidin-1-yl-benzamide.

Further preferred compounds from this group are those, wherein R? is phenyl,
substituted by halogen and lower alkoxy, for example the compound
4-chloro-N-(2,3-difluoro-4-methoxy-benzyl)-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-



Preferred conmpounds fromthis group are further those,
wherein RZ is phenyl, substituted (CR2).C(O-R, for

we@x@mpt@aod he foll owi ng conpounds PCT/EP2006/064935
3-(4-{[(4-chl oro-benzenesul fonyl)-((R) -5, 5-difl uoro-2-
0XO- azepan 3-yl)-amino] - methyl'} - phenyl ) - propionic

gé:d(zg %PI& c%]ldoro benzenesul fonyl)-((R) -5, 5- d|f| uor o- 2-

ox o-Faeleprad c@npdyndsdiomphis group are those, wherein R%is phenyl, substituted
t erred
g%frlr%l}é% S rag{r%!r%ar?r ? CQ%{'JHBE%Q%%}V%%C%@%BE%H eroaryl,
4ubbro-NH @4- by ditharogerrosazeRin-B 5y-vier fhadrkyd-(2H-[ 1, 2,4]triazol-3-
5 Z%E%@ {)&l%lgéé{lﬁ&la%aﬁar The present conpounds of

elr maceutical ly acceptable salts
15 dueletred prrepeurat ftwn Hes prodp akmdwihei thosdevharein Rf isphenyl,
I ess ri
SFATRLe CRRIESERS R SEREACRIBEh AL, 4 o
2 (H{RY; dhldﬂbkbeﬁzerfe'sulﬁnm-(m) -5 R5diRBo1Db12- owd-akepan o pipaumuo | -

f r z - - 1l to a conpound of formnula
%fthfyﬁ ﬁi’fgn?é&é%ﬁénﬁﬁ%ﬁ% 3 RR4 R4 R5 R5' wherein RI,
10 R24-{R3/fRBro-RALREsulEmMI) RERRS,S- hilverot hexoreaspang- gl3-amino]-

Q’%ﬁl%’g})gge%g@pﬁxl%thgl r%\zgag 07/ 020190 PCT/ EP2006/ 064935

“of formnul a RCS 0 O
Preferred compounds are further those, wherein R' is heteroaryl, substituted by

halogen or R is lower alkyl substituted by halogen.

The present compounds of formula I and their pharmaceutically acceptable salts
15 can be prepared by methods known in the art, for example, by processes described below,

which processes comprise

a) reacting a compound of formula

with a compound of formula
20 R'-S0,-Cl 11

to a compound of formula

wherein Rl, Rz, R/R® ’, RY/R* and R /R have the meaning as described above,

or
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ONHNH R33 RRARAY RER5 1V wth a conmpound of
formula RZ-CHZ-hal V 5 in the presence of a base or

wowrdoozoigonmpound of fornmula RZ-CHZ-OH VI i n tPEI/EP2006/064935

presence of Ph3P and DIAD to a-conpound of formula R2
0O RCSNOONH R33 R4R4R5R 10 R 1 wherein

R1, : [ R4 S/ RS have the neani ng as
desc%%%ﬁ{fggc\?gﬁéﬁg%ﬁ&g@%ﬁ ed, converting the

conpounds obtai ned into pharmaceutically acceptable
acid addition salts. ﬁhe4détqbled processes for
preparing of conpounds ok forjirula | are described in
schenes 15 1 and 2 and i hes 1-18. The starting
materials of fornulae VII, A X, Xand XI are
known conpounds or mayb@&*ghepargd by net hods
wel | -known in the art. The #0o] ng 3$breviations
have been used: DI AD - di%tﬁyﬁazodic boxyl at e DVAP -
4- di met hyl am nopyri dine 20 EDC - 1-ethyl- 3- (3-

et ] car bodi i m de TATU -
%Fgﬁégéﬁgg%?gﬁg?ﬁ%ng-(1FL1,2,3-triazolo[5,4-b]pyridin
e-1-yl)-uroni um WO 2007/ 020190 PCT/ EP2006/ 064935 8-
tetrafluorob orate TPTU -R-CHz-hal V

0- (1, 2-di hydro-2-oxo-I-pyridyl)-N, N, N, N -tetranethyl ur
fthe Bresence of a base

or with a compound of formula

R CH,-OH VI

in the presence of Ph;P and DIAD

to a compound of formula

wherein R!, R, R¥/R*, RY/R* and R’/R” have the meaning as described above, and

if desired, converting the compounds obtained into pharmaceutically acceptable

acid addition salts.

The detailed processes for preparing of compounds of formula I are described in schemes
1 and 2 and in Examples 1 — 18. The starting materials of formulae VII, VIII, IX, X and XI

are known compounds or may be prepared by methods well-known in the art.

The following abbreviations have been used:

DIAD - diethylazodicarboxylate

DMAP — 4-dimethylaminopyridine

EDC — 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide

TATU - 1,1,3,3-tetramethyl-2-(1H-1,2,3-triazolo[ 5,4-b]pyridine- 1-yl)-uronium



tetrafl uoroborate DVMB - 2, 4-di net hoxybenzyl 5 DAST -

di et hyl am nosul fur trifluoride DWW -

woRdddeared hyl f or mam de Deoxof | uor - [bi s(2- nePCIDER2006/064935

ethyl) ami no] sulfur trifluoride Scheme 1 O2 HO

HZN R~ NH RRCHOVIII NHR3 R3" R3. 3 R4 R4' 513 5
I RS R5 1 | R-S2CI 11l R -S2CI IXR 0
%Eaﬂﬁ'%lgﬁoggeo OSRNNNH HNH3 3R3 RRI5RR4

RRTUS- G&-(I1,2-@h Riro- RexR LipyriQTHEAGN  Naggranetigiluronium

%—agﬁg&g@aﬁé}: AD5VI Phi PR 0 0=S0 R,NNH R3 R3.

DMB - 2,4-dimethoxybenzyl
5 DAST - diethylaminosulfur trifluoride
DMF — N,N-dimethylformamide
Deoxofluor — [bis(2-methoxy-ethyl)amino]sulfur trifluoride

Scheme 1

R°CHO VI
Vil Il
R'-SO.CI
R'-SO,Cl  |x ?
1 0
R()\,,S:/ O
N
H NH
RS
: < )
RORY RN v

R°CH,hal base V
or

R®-CH,-OH, DIAD VI
Ph,P

10
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10 WO 2007/ 020190 PCT/ EP2006/ 064935 -9 wherein R1,
R2, R3/R3', R4/R4" and RS/RS have the neaning as

walemcnehied above and Ph3P is triphenyl phosphi PET/EPIN06/064935

am no-azepan-2-one of fornula Yl I is treated with an
al dehyde and a suitable redu0|ng reagent such as

t Ba 5] 1,1, d
SRR 5 RN P YRR S, 1 o o and P
ﬁqmwuﬂah¢$mHm sol uti on of th|s amne in
di chl oronet hane can be reacted wth one equival ent of
an aromatic sulfoqy chloride in the presence of a

0

Hasminggetpans-prmeidoempla MI iircpted avith dngHdehyde agd a suitable
feAbdinY réa@edNOEh hPsoriveh @1@Eﬁo@yb&@hme &@é&ﬁﬁlt @ﬁﬁ&ﬂﬂ?ﬂhﬁlrlde to

ound 0 ernati vel
@8{4&8&%‘ BFOIPB?‘HU{ %frfguW%aJEhA i tonfithiga %’lnfeslfl dighigromesthane can
Bmfefaaa& mmrﬁn@reqdﬁalmtsaﬂ ahiangmatic silfof greaiiride ic drmﬁmd&a of a base
%JC]’I P{u% Z%n%]ba%e or tr1e dr(fz%ml% %ng ngtnfgplc %MIRPft %1%1'& after thémgl
Olitemabyeramyal pmvh wmm@ﬂﬁ-ﬁormuhaﬁh@tﬂ;nmh@bfpmewenm@dnd of formula
Q’U‘ c%ﬁ R PRt ed Hr st ﬁ‘ﬁé Qlﬁl%ﬂﬁ@f@éﬁ(lltlﬁg & ﬁflﬁ)nﬁﬁﬁ&t%?\gounds of

owtenperature un n I nert atno erein a .
E%W&MV whiigh a@?sam@tabls;ﬁg) é‘ifélf% (d8H{vatippigor @%& fo sxanRle g Mitsunobu

pﬁ)t@doll NBRbY Bn mammcanagflf uﬁﬁﬁ%ﬁg«l h§§phﬁﬂe%i|1d&111361ﬁ@Pyl or diethyl
eratu#'aefor rnish afte

%9 refgteg ahﬁgdﬁla@e@fur]e SpAg ap pert atnio spﬁere in a dry
i;(r]t?fmlt Roedhi aatﬁsahgﬂrdﬁmanﬂﬂm dedctmamtiso 1@1510(9&&(110 warm up and further

LERGL dt ?Qor%l%?&aﬁ]lrgﬁ%o GV {ﬂ%ﬁg :l‘ulltnﬁlshtal?t%r ?Jl&ﬁlﬁ%ﬁ?orﬁgto graphy

excess assrtrum car cat al
taapendsef frrnubn- I@@M@hatemfcfomula AVehe ala@ beused in a reaction

Ivﬁ@ﬂé%f}ﬁh&é RZ@qﬁla[ fﬁ%& ﬁfésenEB 8 cXR’PotR8umM AtbYilitd, SathiHEE
filtered, acid i fied using colum

BARSHHD &&l%f‘pwrtf QME ﬁ%ené aﬁé ah%%le\@fedftsmﬁﬁqaalrp areygacted. The
Ha&@frﬂmﬁﬂtﬂ@-&ﬂi@ﬁ tﬁlt%t&lﬁﬁblcﬁﬁédﬁtﬁbptﬁi@ﬂ&ﬁﬂ%d@mﬁﬁn dliromatography to
f.ornul ?? ? frepared by various nethods
%%QSWPB%HISR H&%¥terature and specifically by one
approach outlined in Scheme 2. 25 30 WO 2007/020190

PO0 ERRO0E) 064683 amin@-agphaerieoes©Of fdrmula VII dan ibe @repa®@dby
BEouN ng'h(ﬁga&dﬁb'éh % HeBi&alire arﬁ%eﬂﬁ&lly@yjong afﬂ)ﬂoa%hned in

OB H OBOCNH O
Scheme 2.
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N Rut heni um NDMB oxygen N, DMB NV DMB catalyst_ 5 +
6) Pdd2 Xl OXIVa XIVb O oxo-regioisoners HO H

w@20d70MB9BOC. N NDMB BOG 3 + 3 RR-3 5 RR3 4 PPEI/RBIR06/064935

XVa RRA FF XVo H+H jH+ OO HN NH 2N NH R3 R3 R3
5RBR FFRSBRRA R4 FFVila b An am ne of fornula
X (which is accessible by regchi.ng the substituted
benzal dehyde with allylamTies under reductive
conditions) can be coupled to an am no acid derivative
of 5 fofhula XI using standard peptide coupling

reagentsxsuch as EDC or|| TATU to afford i n|| hilgh
yi el ds s-allyl deriwatives of fornmula IFJ ' O
cl osur e Tet(at hesippof Lcorppounds—ef pghHer Izngjf:ﬁh be
achj evge using rut heni uin based . c | ysfis #s thoge
degg?fﬁed byx G ubbs. The "dg%é%@?atign & ubbs O XII
catal yst was nost efficient to prepare conpounds of
formula XI1l. The resultant al kenes of forrmula X1l
can be oxidized to the 5,6-0oxo 10 regioi soners of
formula XIV via palladiumconpl exes in_a saturated

oxygen empLpnriegnt. The regi oi sy i Gy mi xt ur o
kg&gg%gﬁégqu AMA YV are not eas| 4%%%?%@@ N~ PVB
cheQ t'8gr aphy, s m xt §¥°Ean be [further 4

tFa-ﬁg?—Sr med to nal V\olg(g: 710201992 6

PCT/ EP2006/ 064935 - il di f1 i nat edpconpounds of

formul a XV using comercial reagents sucKlVas DASHVer
Deoxof | uor. Conpounds of formula XY can bgoagfsépter ¥
separated by silica gel chronmatogfaphy. Protecting

group renoval under acidolytic cohditions will furnigh
fluoro ring- substituted 3-am no-azepan-2-ones of
formula VII. 5 The detail ed,description can be fqun

in Exanples A- K and 1-185~N N’DMB BocN _DMB
R’ ¥ R’
R R XVa Rp/helF
FFR R'R'F XVb
H+ H+
0O
H,N
2 NH
R’;
R 5
FF RN F
Vlila Vilo

An amine of formula X (which is accessible by reacting the substituted benzaldehyde with
allylamines under reductive conditions) can be coupled to an amino acid derivative of
formula XI using standard peptide coupling reagents such as EDC or TATU to afford in
high yields, bis-allyl derivatives of formula XII. Ring closure metathesis of compounds of
formula XII can be achieved using ruthenium based catalysts as those described by
Grubbs. The 2™ generation Grubbs catalyst was most efficient to prepare compounds of
formula XIII. The resultant alkenes of formula XIII can be oxidized to the 5,6-0x0
regioisomers of formula XIV via palladium complexes in a saturated oxygen
environment. The regioisomeric mixture of ketones with formula XIV are not easily

separated by chromatography. This mixture can be further transformed to geminal
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I f conmpounds of Formula | are basic, they may be
converted to a corresponding acid addition salt. The

wa@enwveeEd®dn i s acconplished by treatnent wth BCT/ERRSE/064935

a stoichionmetric anount of an,appropriate acid, such
as hydrochloric acid, hydrobromc acid, sul furic aci d,

Hi?ﬂ'il()hﬁat%&) C&ﬁggun &%@?&%ﬂfl{l S(Vaifsin% d;%ﬂgnérlaﬁl Ilehge%'ts s%gﬂ as DAST or

organi ¢ acl suchas acetic acl prop! oni

Begxasiupe. Guanenungy obiprauicXy capRapdeguaielydeparateil &y sidiraigel

Hﬁjoﬁﬁ't(f‘grﬁﬂiydPr(ﬁé&%ﬁg B} SupaemvalTRldes 501@(51&‘[% COHHH%% W&l furnish
citric_acid enz c.acid

cid, tartaric ac
B rainecubei arlod o eRE 4 Oneﬁefﬁgﬁq@ Yioni ¢ acid,
et hanesul foni c acid, p-toluenesul fonic acid, sallcyllc
Abe detaited deberiptionkoan bé'Y(pjrmah IBxamplee Af -+ Eanbasks. i s
di ssolved in an inert organic solvent such as diethyl
et
m{%grﬁgﬂ)ﬁgﬁ%wﬁéﬁﬁﬁﬂgbas? klﬁ:g% yﬂ(?coggﬁ!}%ﬁ% a%brresponding acid
addiiompalisol vent. The tenperature is naintai ned bet ween
O Cand 50 C. The resulting salt precipitates

SPPRE aReHfInYis AécoMBYisikel i edsahibn Oth fleph stbicﬁfbrﬂ@tﬁb a@ount of

b ApulRde o o &1%@@39( P A5 furic acid, nitrc
ﬁ:@di r@@qﬂmﬂcmgldf arnelehbhseeandbyrgamaabme giichas hdetiatcil gaspiodic acid,
dllcgc%gﬁt [ I 1(au6xa%0 ?iﬁ hdl%fah(,aaéil(g %aﬁé‘ﬂ& QJP h ugaﬁ% a%ld Hlalelc acid,

assi um SSi uh1ca
ﬁmmarmcub itaram’lb@nldt @trlmcb hmazmcafmﬂ tcmelatnu«@ld Tlhzmdehc aad

FRIPALRISH RIacfOk MY &ulfoiB gmﬁh[?'t(ﬁwﬁf@%lﬁﬁﬁ@é&d G&lidy¥c acid and the

usabl e a d|t|on salts. possess va
[¥ca iRl Yo HiedEqe basedp éwﬁqlw in gp diegrt prEanicyolvert syefsagsligiRyl ether,
E@yndetaltathibRgorng, @tmun&sm@ﬂ‘hahmnartﬁ@mf& ah MWRRAEIJAA 6B a

b th -secretase. 25 Th
g e B R TS SR T RS (L e The resutting sal
pecpita@t semtancDedy ot piay babofught searfedlasen asthayleskipelar solvent.

activity of test conpounds can be evaluated in assays
whilbhame additien sdiis of prropewi dstaf foroldalmgebotoswittdly de

géé?%h{;r?&lﬁ § ﬁjgé( bé’sesc‘l\%i{rgattl%%gt Rt IatV legl% a tst-gt%?\?&né\tﬁ? ﬁgl?lvalent ofa
witslbterkascasleh s so‘dunsra ar lpntalstusmwdnpdlm moiesslonerponate aso8im
Pﬁg%%ﬁg pﬁﬁ&,n%a8ﬁﬂﬁel Ils are transfectgd wth this

usi on gene a reporter gene, e.g., firefly
Iu0|ferase, whi ch expression is enhanced by the

t r an€lee ¢qup@mds at foomulad aahthgie pbirmdeeutichllg esibkiddditioat selts

St URALRL BRR b ligl D060 BB SRR MRl B R e

cdrdp SmUistod ttchresen BPREN N BEPindfEe%hs v-sthetaye. secr et ase
activity can also be determned in cell- free in vitro

asays, Where e.g., a cell lysate contal g the. .
y-se %foag%owgrmeéexmivgstlgﬁe% Bhgceordappg ‘NR%H?LIF% &b hereinafter.
APP-deri ved substrate which is cleaved to the Abeta

peptides. The amuntp.Qf,RIOAGUCLE-RERLEES can be
determned with speCific ELTSA assays. Cell lines of 5

neuronal origin secrete Abeta peptides which can be
meas Uh@ertinity hf teplecosioangls eantiel espluatgd slagzssaysw@mh@nasure the

Proéﬁ)éﬁ n&ﬁ(%gggasof\gﬁta%tfe su%lgtrap[ b)y V- g’e%%erta%% %g’t?wtlyeﬁgese téh Be cellular

assays where ¢.g., a substrate of the y-secretase is fused in its cytoplasmic domain to a

transcription factor. Cells are transfected with this fusion gene and a reporter gene, e.g.,

firefly luciferase, which expression is enhanced by the transcription factor. Cleavage of the

fused substrate by y-secretase will lead to expression of the reporter gene which can be
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secreted Abeta thus providing a neasure of inhibition.
The in vitro assay of y-secretase activity uses a

woiki20D1senbr ane fraction as a source of y-SERPCEERRE6/064935

and a reconbi nant APP substrate, Latter consist of the
C-term nal 10 100 anmi no aci ds ‘of hunan APP fused to a
oxHi stidin tail. for purjification which is . expressed in
BORYPTCd TR ARPIOREAICAFUEY d NEYHPUE AR VY £ IS0 e et Bad Tn cell-

. ‘ . i . {
TP S, DRk o i LS ARS8 gk s
withtarseitade ARE alclivédsubdioata iwhicdinid clatnied o donAhdta pepgsles. Ade amount

.sub . say.PrENGIARLE 1S .
BTGRP AL bR UFrer S i B LSRG 3o tines of
1QG00)] . origekeBtecAbdis pdBidas whivk chimhe oahsuyediiveh wipt specifin GLISA
the mcrosomal, fraction i.s isolated by differential .

AW AU SR W coPRO iR PR SEretasE gty 4 Teduction of
stRtRE DR (s pPoBiRHARRG R nHiRiGeRat ed wWith the APP
substrate. The Abeta peptides which are produced by

y-secretase cleavage of the substrate are detected by
specTh¢ i Hrp SfapeknsesTeisse delsatyiusesch IBKaZkmmamdrave fesction as a

al, Neuroreport 9(7), 1481- 6 (1998). 20 The .
ﬁﬂUé?ee?ferWCf&Eaﬁwﬂ%aggcg gt #@é%b%t%ﬁﬂttqfﬁowg of thg C-terminal
P& AMInAra8idd 85kl IRE APPANR t6 3 6RH A d In&il YorgRe @S Ewhich is
inhibitionn. R R '~ 00 SO NH R3 3 R4 R4 R5 RS

pxpreesid iR HRliin pupgelatable cxpyesspeayeslos. s mEd- Shisregogbinant

st sdredlohet Bsps ubbihEnbe Hablut Sielfoig g N hoe

@ka%g@oi(tﬁ’é extPhcBllulfr ddnthifrafid hidhZofstitutes the v-secretase substrate. The
assay principle is described in Li YM et al, PNAS 97(11), 6138-6143 (2000). Hek293 cells
are mechanically disrupted and the microsomal fraction is isolated by differential
centrifugation. The membranes are solubilized in detergent (0.25 % CHAPSO) and

incubated with the APP substrate. The Abeta peptides which are produced by y-secretase
cleavage of the substrate are detected by specific ELISA assays as described (Brockhaus M
et al, Neuroreport 9(7), 1481-1486 (1998).

The preferred compounds show a ICsp< 10 nM. In the list below are described some

data to the y-secretase inhibition:

R” R°/R> | R/R" | R/R’ | ICsyp | Example
nM

Cl

Rl
Cl ! C EO H/H F/F H/H 4 1
\©§/ N% (R)
H
/] H/H F/F H/H 19 2
AS N Ravat ®




N

6
/BP2096/064935
HHFF HH

2 a /\/ NN(R

11 -/
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TuT
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(R)
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(R)
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(R)
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(R)
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(R)
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o (R WD 2007/020190 PCT/ EP2006/ 064935 - 14 The
conpounds of fornula |I and the pharmaceutically

waemeprabl e salts of the conpounds of fornul aPCT/ERIVO&E4935

used as nedi canents, e.g. in ti}{ f orm of

phar maceuti cal prepar atl ons. e pharmaceuti cal

preparations can be admnistered orally, e.g. in the 5

for m['ﬁ)é ?Jf?]?(&lﬁltdﬁ of f tu‘iaadl éfn b[h? Pﬁarnga!’cglgc?cﬁﬁ%a&%étgblg QEH‘[S of the

soft gelatine cap su ons e} or

susp@nsison @rmﬂhel @drhemssd wsanedeanceans, elzoinethe lfqrrrabiadl_atmaceutical

I ) S.

glfe 4 1§I?Sa r[ﬁg E)HLJJH%ICG&K%. ]I)]rebgro 15]1?3 c{aﬁlbn@ag 1‘?%%&?0 rgllgi[ g%sm the

o (Efdallpidﬂ m@stedﬁalﬂﬁs rdnilaes halaﬂrunldeioﬁrgelaese;%d)smm lsolutions,

glgrﬁfs@g %ggd sg 3{1 g'n o% édr%lg;s%g{l&?gdn h?@ve\%rr gazi‘w l%ce. e‘ﬁ%&teh %Crc‘ally, e.g.

Inatbt ey of sl1©posm0mes mareotﬂraity derinvh¢ fwmwftnh]]ectlmrf sohttmlns

stearic acids or its salts and the |like can be used,

for r .

t abi Sy E0BRh FoudS o R REF doh Hibroctioch 3 Tt fum 6By fpor

TR ganEr & drgarnle ofrtieryddrathic peochlapsnu bélshaamwu{tml mmﬁms. Lactose,

. ; i
qur?%{a]?al &t %r{vﬁ%vq‘@'?iﬁeggof[)ﬂé?cé%‘tganc a%ﬂis 0? Etls 's%tg?ﬁﬁl t}lm! I gré be used,
ﬁntexmplesaﬁtssdamﬁem (ﬁordalvlcus,ecroatedrt@bleth,cdmgce$ andﬂsaJdlgblytine capsules.
1

%%ﬁf%ﬁ%grl%rg ?&rrrﬁgf;[ ﬁneo% §1ﬂ£§ arg ?1: on%(%(? @Q%ﬁﬂ&?@%llsééla)heg, fats,

sywitgodid ané hqﬁxdrpoéyoémldet_he Wm Erepending yolis:, naghigod the active

yu%%&l@g{n(? Ca(?ri‘lL:I‘S%Péj h%?fgve!r,' &Salll_ﬁ{‘ééﬁi?gd ?1 tﬁ@%z{sk: of ioﬂ.f %eﬁatina capsules.

suppositories or ’ exa , hatural "or hardene

Biitable caanie's forfthd: prodsetmin dfi splitwhneand syqupchrpdbyedasipda dvater,

ﬁ@?ols\%?cero-{hv &96515 nﬁﬁﬁ&%ﬂecl?c ﬁlﬁeﬁrcrautr e?{'é)r% ositories are, for

contain. p preservati vVes Bi 1 1°Z&r
staalyile, inaengl, orvatdennd) odg eakes, faexrsansitliqued s liqvie pbkynksraad the like.
colorants, flavorants, salts for varying 20 the

05T 0B UL TR L 50 Hppnes, s
$thigifi aque et iared dggn s adnuabilier ssangsteaers amlorvedi itamemt s salts for varying
ﬁﬁ sf?l'oﬂ' g?elsghr mw%aﬁ% %?%3 JeX tah ﬁ)(ldglt]@ acgn also contain still

arnace accept a er eo
oﬁMHdmm@muﬁamyyduMHcmﬂm&mpﬁer are al so an object of
the present invention, as is a process for their

pr odygh| Qﬁe?wgﬁﬁbrﬁw &4 g('?:‘utﬁr e P L g % Euthally

conpounds © or pharnaceut | ‘
a@c@‘.pbla Istlethgrdod amdial ﬂteirmusmlltysnfahmrrlmf are diss am ebljectari¢he present

#EIE’ i a?fs%rro%c@?fo?gfeﬂiaérS%&% V%#&ﬂ ﬁ]i)zfré&jérﬁ%%‘;gﬁoedegbﬁ%ore
mmpouﬂﬂs 1o peronuilcbdridyon p’f@rmawtlcalbfrasceplablamcbacttﬁﬁme salts and, if
t
Ll GRS o B BURD (SR IRAHRER Rl RN hebs Ao BBUniFR,
actmmwmtlomlfom tqgeémewtth onec of m'olrd: thespestitadls atbrt Grion.
the inhibition of the y-secretase, such as of

Al zhgy szgérS] éﬁw&{ \i?*?l"f‘ﬁfe 1n\7—€!ﬁ?iog(3§ﬁg§uﬁ f‘f&r {‘év@l gﬂér

limts course, hc beajus '
ph@manmtwaldtumcepteldu palsment @fu'l m dachnalaripgencation afdlnesses based

I n the ase oral adm n| t he dosage for
9 H}CHE tk}e 1 PUHT Kot @S Bﬁ%elfnn‘ir 81581000 my
per day of a compound
The dosage can vary within wide limits and will, of course, have to be adjusted to

the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound

of general formula I or of the corresponding amount of a pharmaceutically acceptable salt
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of general fornula | or of the correspondi ng anount of

a pharmaceutically acceptable salt W 2007/020190
weFan/BRAD6/ 064935 - 15 thereof. The daily dOBEmEP2006/064935

maybe adm ni stered as single dpse or in divided doses

and, in addition, the upper Iimt can also be

s i i ndi . | .

AFEETER AT Boglt Bl R p QbR AE sh BEUET, Fdn AR hosand in

adbtien, the apier 2Hihean 00 hegex&@0edrghen thiGs fipodrid befindicated.

formula I 5 25 100 500 2. Lactose Anhydrous DTG 125

105 30 150 3: St a- R’T#ﬁe@@bﬁn@lg@oﬁ@ﬂﬁ!?;ran%lqgion)

M crocrystalline Cell }
Magnesium Stearate 1 1 1 1 Total 167 167 167 831
Nemykngeedignthg Procedure 1. Mmgiablats 1, 2, 3 and 4 and
granulate with purified waters,2. Drzgntl}?e 9084 €S &40 mg
50 C. 15 3. Pass the granules tﬁrough sultabl e [1ing
equi prent. 4. Add item5 and m x for three m nutes;
tonpreapopnd af Wumukdl e press.d Capsul2® For mul®tion 500
bt em J gk edingMioss Deppsul e ppy 25 ngpi00 ng 5P ng 2
1. Conpound of formula I 5 25 100 500 2. Hydrous

Bact 98€B90123 148 --- 3. Cdrn Starch 25 35 40 70 430
Jal epMiQod3sdlind TeliplosdvBgnesi yyn Stearape 1 2 2B 25 150
Total 2007200 300 600 Manufacturing Procedure 1. M x
Pt enMlagnespmppanit¢ n a suitablle nixer flor 30 nilhutes. 1
2. Aggitenms 4 and 5 and m xgfor 3 njgautes. Fy Fill g31
into a suitable capsule. 30 WO 2007/020190

PCT/ EP2006/ 064935 - 16
Manufacturing Procedure

1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50 °C.

3. Passthe granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation

Item Ingredients mg/capsule
Smg 25 mg 100 mg 500 mg

1. Compound of formula I 5 25 100 500
2. Hydrous Lactose 159 123 148 ---
3. Corn Starch 25 35 40 70
4.  Talc 10 15 10 25
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.



10

15

20

25

30

Exanpl e A 4-Chl oronet hyl - N-cycl opr opyl - benzanm de \ N
C 1 O 4-Chl oronet hyl -benzoyl chloride (2.82 g, 15

woreip2asd cycl opropylamne (1.26 m, 5 18 meXdl/EP®N€064935

reacted in CH2C12 (30 nl) and én_the presence of
Hunig's base (3.1 m, 18 rmol; for 1 h. A precipitate
was formed which was resol gbilized by addi ng et hyl
acetate. The reaction m xt #gﬁlwll)\/l;es'g\/\/ashed with a 5 %
KHSO4/ 10 % K2SO4 sol ution, NaCl sat. solution and
¢hGhder ofaRGOF Lyclaprepplpamiwidshase was filtered and
concentrated under reduced pressure to yield a
seni - goky d Whi€d was triturated in hexanes: solid 3.1
g @ Q 1H NWR (CDC13) 6 0.60-0.64 (m 2H),
®'85-0790 (® 2H), 2.89-2.92(m 1H), 4.60 (s, 2H),
%éﬁg&%ﬁgh%ﬁ%%&l%ﬁ]g&fé%%gg %, 1%;31171%1'0?)- azlzcll Cgral)prz()@rl’aml\l/nse (1.26 ml,

(S mied1h oxse-rpaatéddin GGl (30mel bad o the PréSeide oFlinig fibasm(3.1 ml,

P o KR Cogiyle 8 o o ARG ot con

ficerape. it yericGonh inriatuee wis wash6d mithla)S 90 KHISQ./ THE ROO: Solution, NaCl

m)..The r i ' e was.stirred r h,at r.t.
Bl 95 2o L) 158 o S S R Gt e under
fedutabyadssbiye tohéeld wsdnniesolidddiith oas witurhteN iNaEkdne6 sotid 3.1 g (95 %);
and water S% m&. The col d-bath was_renoved and the
il RIMR $CHGLy OLEOG-BH4 80 Hilh Ogfto-0.0Q (m, 2H), 2882 (B dH), 4.60 (s,

t d r The. I 8% S
B T T, P e oo ST
(3x). The conbi ned organic extracts were washed with
water, 25 brine, dried (My&anplefB|tered and
concentrated under reduced pressure to give a crude

i i.C ury £ er silica gel (ethyl
%6ﬂeqemb§7%y%@%?aﬂy'&':e%%98}éoI orless oil 0.45 g (51 %;
13) 61.69 (t, 1H), 3.94 (s, 3H), 4.62 (d,
2H) , \6.,./5 d, 1H), 7.62 (dd, 1H), 8.13 (d, 1H; Ms:
me = 139. 0(M+) 30 Exanple C
1- Braononet hyl - 4-di f1 uor onet hyl - benzene F

r 0 : -/ Br_F WD
20012019 e/ pndod) Geadssnmol puspsndedsig day {TEY (GP mD) was
é%dgﬁ%ﬁ@mﬂs@y bolR@s 8t ey e nfeth KyBlicon e (MBlOmd1)GhidE1 2HE

5 ml). T?'le %gﬁon mixture was stirred for 2 h at r.t. then cooled (ice-bath) and
quenched with water (2 ml) followed by the further addition of 1 N NaOH (6 ml) and

water (2 ml). The cold-bath was removed and the mixture stirred for 30 min at r.t.,

filtered and concentrated under reduced pressure. The residue was diluted with water and
extracted with ethyl acetate (3x). The combined organic extracts were washed with water,
brine, dried (MgSO.), filtered and concentrated under reduced pressure to give a crude
oil which was purified over silica gel (ethyl acetate/n-heptane 1:1): colorless 01l 0.45 g
(51 %);
'H NMR (CDCl3) 8 1.69 (t, 1H), 3.94 (s, 3H), 4.62 (d, 2H), 6.75 (d, 1H), 7.62 (dd, 1H),
8.13 (d, 1H); MS: m/e = 139.0(M")

Example C

1-Bromomethyl-4-difluoromethyl-benzene

F : Br
F
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added [bis(2- nethoxy- ethyl) amno] sulfurtrifluoride
(50 % solution in toluene, 14 m) and the |ight

wQ@ edozozeiseacti on m xture was stirred for 4 houpPGI/BP204€)064935

C under an argon atnosphere. The reaction mxture was
concentrated under reduced pressure and the oi |

gg%‘u ldﬁoW?E4 %?&gg{n%wglaéﬁcieﬁy%e'&g Hr\f! 2th (60 ml) was
&vmﬁdéhtst?amedwxwethyl)@trmy(b] S@lﬁetraﬂleor(dsxw &nssbhtthm ipdoloiemed4 ml)
t oo |.NE,
B A3k MR PEPAS Y B DAL, 80 oA Bt areon
atgrhsplkerp. rﬂma@oncmytlnb vascyskehioyedithderre@Red pra@Siregmnd the oil

By 3 Ao Bl anf ool By IR 4R, M. e

fesdigant snixdi) wasoeapled with ethyl acetate (3x) and the combined organic extracts

L AL SR T e R s

hnd@ir réduce pEes§uRy td\yiBdcryallbwlogt V.03 pe85(2; 3 g, 9.9 mmol)

88 st caovl £ (E TR o RRyefe Mikrliia BV gpm gy, 2,
geBk), J gl Hlinllg[)87m§se4[([§3 8 nm, 21.9 nmol) for 2 min.
ATyl - (2, 4-di met hoxy- benzyl )-amne (2.1 g, 9.9 nml)

di ssol ved in dinmethylformam de (20 M) was added to

the chilled (ice-water batKExampleddaction nmixture and

(G- 1STAI (NG RSN Béﬁ%ﬁ@dca%{a‘%ﬁ Blie-3-THE ) SAIDUERL ol Pers-butyl
ngpoﬁa edf Wﬁ gyresn ue vvas&g?sso g‘}ln e?ﬂy? ere-buty
et@t at e, washed with saturated NaHCO3 solution, 1 M

KHSO4 sol ution, bring,,dried (MSH.2H20), filtered

Q

and concgntrat &d under reduce pressure and purified
3 et hyl acetat e/ n-heptane 1:4):
clgrlss u 6 g (62 %; 25 MS: nme = 405.5 (M),
npl e 7} @] o
[(R)-1-(2, 4°Di net hoxy- benzyl)-2-o0x0-2, 3,4, 7-tetrahydro
@mag@aomy @Ncyrle] (208, Dt 1 0BGVA dids6REd ﬁ%lﬁietlﬁ%ﬁﬁaﬂ%@ (20 m1)

) activpteg with-the Cwlrdinﬁémé&tnybBﬁ%i% Py EXP punely pnd Blinigss hase (3.8
- 931%{@%9 2%%@%&6(9 4b&hﬁékhox?%ﬁ£y1)( gmﬁlé;ta 16g( 4. 9rﬁﬂ?1|0))

was di ssolved in
Yesord 7n dipatb plieopnefe c%)embmaéded tpghe chﬂled (ice- S bath)

reaction mixture and the stirring was continued overnight. The solvent was evaporated

and the residue was dissolved in ethyl acetate, washed with saturated NaHCOj3 solution, 1
M KHSO; solution, brine, dried (MgS04.2H,0), filtered and concentrated under reduce
pressure and purified over silica gel (ethyl acetate/n-heptane 1:4): colorless gum 2.6 g (62
%);
MS: m/e = 405.5 (MH").

Example E
[(R)-1-(2,4-Dimethoxy-benzyl)-2-0x0-2,3,4,7-tetrahydro-1H-azepin-3-yl]-carbamic acid
tert-butyl ester

o) e
OYN©/\©\
X7 =
(R)-1-[ Allyl-(2,4-dimethoxy-benzyl)-carbamoyl]-but-3-enyl }-carbamic acid tert-butyl

ester (2.6 g, 6.4 mmol) was dissolved in CHCl, (200 ml) , [1,3-bis-(2,4,6-

Chiral
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trimet hyl phenyl) -2-imdazolidinylidene] dichloro
(phenyl net hyl ene) - (tricycl ohexyl pho sphi ne)

wo pdoemiion] G ubbs |11 catal yst (0.55 g, 0.64 nPoOI/EP2#W8&064935

added and the reaction m xturg, was refluxed for 1.5
hours. The reaction m xture was concentrated under

e e e B S e

ﬁribﬂtﬂolteb@sh:qsphmor)uthmmmbﬁe@hbsdbmtfdyﬂt K@tﬁ%g Qfismol) was added
GRS RO AR Erang ULk B11 S0y rht KACRE mbGhhgs

Qmeﬁ@rated@ndqﬂredme@ Plessur¢ W&leedﬂﬂkﬂ&l addtBoand wathed with NaHCO;

ﬁh&?@l? (1\5’1%%‘34#& on bélélﬁ 5 dﬁ:d ngs% 201120) aﬁltered anccin]trated under

rdbegpressacd md[antﬁedmytlyﬂlhcagele(rethyb mpmlndlewtanh 1:4->1:2): dark
hoxy- benzyl) -2, 5- di oxo- azepan-3-yl] -

ca?%asg%hg%a% ggigp%tt’ butyl ester OO Chiral O O-N\ ON

MS: @Y/e ©307.40MM D5277.3 (M-Boc).

[(R-1-(2, 4- D et hoxy-benzyl ) -2-o0xo0-2, 3,4, 7-tetrahydro

-l H azepin-3-yl]-carbamc acid tert-butyl ester (5.4

g, 14.3 mol) was di ssol vedxamplN-/ vvater (10:1 v/v)

Sy ST MR triato b bRt e o) Hirbedpfia e

Bw@tetsaérecbrﬁpsrdnﬁlamm ARad - (@,4- bindth @ydbdnagh- A e dioad-aaépan03-yl]-
E WQ‘ Further additions of Pd(11)Cl2 (3x 0.4
07010 ACHkeE RIYSESEhr i ng the reaction. The reacton

m xture O wasqdi | uteeehi Wi t h vvater (400.y) and

fil r,\fsd ver lite. The fd)| was xtracted with
eth ayret ) and the cﬁ/ mextracts
washe Pio f‘m sol uti on,
r| ne drl d (l\/gSO4 2H20) iltefed, concentrated
under reduce pressure and purifled over silica gel

[(eRt) Hy(2, A Déhathekp-bhiept)ahexd-23.4:7-1etish yilm - Y elzepia- 3y carbamic acid

eﬁd?“tll ELT - 4enkthoBR bEAsrspIved g BV sates (L /) giq then
BdBdla 1ach.d éﬂirﬁm) -abd!(}td(l)élii(?e% g, 23, 4&ﬁd101) were added. The rejactlon
oX e X0-aZ - a- -
bt et A S ed S K S erb A B FaAel. Furdher
sdlitich sﬁ’of&’d@lll@?(%ﬂ 4 ddpiiv. mivereusd®duidn gf t:ldblféactigxa"ﬂw read®n mixture
R) .- L orQ- 2- 0X0-aze .

heitsd Bup e CORRY PETer R sn it oo e ARG witn
ethyl acetate (5x) and the combined organic extracts were washed with NaHCO3 solution,
1 M KHSO; solution, brine , dried (MgS04.2H,0), filtered, concentrated under reduce

pressure and purified over silica gel (ethyl acetate/n-heptane 1:2->1:1) to yield a mixture

of [(R)-1-(2,4-dimethoxy-benzyl)-2,6-dioxo-azepan-3-yl]-carbamic acid terr-butyl ester
and [(R)-1-(2,4-dimethoxy-benzyl)-2,5-dioxo-azepan-3-yl]-carbamic acid tert-butyl
ester in a 1:2 ratio: white solid 3.8 g (67 %);
MS: m/e = 392.9 (MH").

Example G
[(R)-1-(2,4-Dimethoxy-benzyl)-5,5-difluoro-2-oxo-azepan-3-yl]-carbamic acid tert-
butyl ester

Q?/N 2 . 9

Chiral
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ONN-~ FOI / O F W 2007/020190 PCT/ EP2006/ 064935
-19 [Bi s(2-nethoxy-ethyl) am no] sulfur trifluoride (

W®2@7020196. 8 nmol ) was di ssolved in dry tol uePer/EBmo6/064935

m ) and cool ed (ice bath) under,an argon atnosphere.
Boron trifluoride ethyl etherate (0.16 g, 1.13 mmvl)

‘@'}E%(ﬁg&ﬁ%@%ﬂﬁﬂf;ﬁgn@]@%ﬂﬁ%ﬂﬁkﬁ&éj( §59a8s $hint 5158 Gal @soRd in dry

Xt ur
foliRne 13Q M Mandi qvetaddiop bodn zplyr 4 Beoli axwspeapdipran yifludgide ethyl

FOFRRTE A Ky e s s g 0
atceihani:2 naiziwte todr [ Rbut(214- @stedtoxm)eMyle 61(1&08) mnphl) 3-yl]-

?ﬂﬁﬁsﬁﬁ c a Hlblje;[z] btu?llléﬁgrear{d\ll[ggyh)(g‘ﬂa 1me'ﬂn) ?Pﬁ (ﬁggég—age?an—&

e reactl
sl wwmlmm baybEBteC(hddigf1Urd hmarolsdissotved irf nﬂu@emlﬁml) was

T .
UEh 34 ENRPRRS SRR Fus AR PERE LT TSR Bt Sas sovty
woltrqud on and extracted with ethyl acetat e (3x). The
g@fﬂg%ﬁ‘f%@%&&g@&%%@? hfis gﬁ%ﬁedé\%ﬁ{bg%{[ i ds reQég oNSnixture was
pedud étprae seurodd, datl- puirattd daHE 2ysokition @ad grtiractest ‘hylh ethyl acetate
t
F%z)'ﬂﬂeeclg%b 1%31 ?IHé%‘/tr ésnxg’e?ria ;ng)ég%&gcfr brme dried (MgSO4.2H,0),
Ahord-canemanics-yider malnb@pmessum:mmﬂ IﬁLB‘[ﬁedbleIyﬂlh(Ea@b r:
2 9 th

%iﬁ‘afet%e/wgép%%e@ T8 SRR 3e 4 Hoipe AL S Ripvoro-
R-4Q0- alvémn - E&lqiibﬁl)baﬁupmld 1erddbutybested: flm1l.BUg €251% B R 0 Ah(hdxane/
bl s (")

Ylgiestieg | 2.49-2. 65(m 1H) 3. 34-3. 4(m 1H) 3. 47- 3. 60(

MSLHY8= 810651 (MBHHtB78MMNe,) 3 H) 4.49 (d, J= 14.2

Hz, 1H) 4. 52-4.56(m 1H) 4. 69(d, J=14.5 Hz, 1H) 20 5. 97 (d,
Ji:BIMR}GIéQO NIH4) COCA) S-ppén 485 (10 D) K4 71.69(tad] H) 2759 1188 (m, 1 H)

|
EQ) ?1?3'&49 2.65 (m. 1 H) I3)34 344(1(11} (L H) 347360 (m, 1pHg380(s
381 (Sc%HbéﬁPéddcﬂézt@ { A3 4. 26508 1 ) 469 Gohi a5 Hz, 1 H)
Y7 NN=O4@r2 f H) 6.42 - 6.48 (m, 2H) 7.19 (d, I=8.9 Hz, 1 H)

Example H
[(R)-1-(2,4-Dimethoxy-benzyl)-6,6-difluoro-2-oxo-azepan-3-yl]-carbamic acid tert-
butyl ester

0 ~0
Os N
jos TS,
E F |

The compound was isolated in 6.5 % yield as a by-product in the synthesis of the other

Chiral

regio-isomer [(R)-1-(2,4-dimethoxy-benzyl)-6,6-difluoro-2-oxo-azepan-3-yl]-carbamic
acid rert-butyl ester.
R 0.45 (hexane/ ethyl acetate, 1:1 v/v); MS: m/e = 415.3 (MH"), at 432.2(MNH,")

"H NMR (400 MHz, CDCl3) 8 ppm 1.41 (s, 9H) 1.54 - 1.56 (m, 1 H) 2.1—2.3 (m, 3 H)
3.6-3.8(m,2H) 3.80(s,3H) 3.82(s,3H) 4.21 (d, J=14 Hz, 1 H) 4.38 (dd, J=6/8 Hz 1
H) 5.0(d,J=14Hz, 1 H) 6.05(b,1 H) 6.45- 648 (m,2H) 7.3 (d, J=8§ Hz, 1 H)
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25 The conpound was isolated in 6.5 %yield as a
by-product in the synthesis of the other regio-isoner

WO ¢RyH016@, 4- di met hoxy- benzyl ) - 6, 6-di f| uor o- 2- BRDEP2e@E64935

n-3-yl]-carbamc acid tent-buj ester. Rf 0.45
(hexane/ ethyl acetate, 1:1 v/ q M5: me = 415.3
(MH), at 432. 2(I\/NH4+) 30 }}l%ﬁlmoo MHz, CDCl13) 6
ppm 1.41 (s, 9 1.54 - 1.86 1H 2.1- 2.3 (m 3
#HChloro-N-[(R)-1- (24 dimethoxy-benzyl)-5,5-difluoro-2-oxo-azepan-3-yl]

B0, 520, 4 A e s o

9 6. 05(b, 1H)6 45-6c48 (m 2 H 7.3 (d, J= 8 Hz, 1H)
V\D 7/Q,20 0 /| EP2006/ 064935 - 20 Exanplel
op 4- di met hoxy- benzyl ) -5, 5-di fl uor o-
yI

2 0XO0- azcép -Oﬁenzenesulfonam de CI as' Chiral
O 0 OFNC FFS5

2, 4- D met hox 5-di fl uoro- aze
%? el s e -sort ﬁB%ﬁOy? oxggpgn by #ﬁ%amic rer-butyl
aaEl (. 7‘7%@31 g6 55061y 6ds ﬂlﬁso‘ﬂvewnlfml\/[ HAd-axa8n (Hmblahdanewed to

react for 1 h. The reactiaon m xtyre was

I 1
%aﬁgfvéﬁ? Pa@é‘?ﬂrea%’élrmlfxé‘&lﬁé’% Cw@ggaﬁeé ugder redisd diesueend

&ﬁfe@ntfrz[t@cﬂfbﬂ@eeﬂ&ﬁlakétbhﬁﬂe To tHagedudiant H}@%chwdie%ﬁiﬁ Mok hal®d
salt was added (30 M) foll ovved b

fHablai( Semanigt l@w%bybﬁleqawx@scga itdon olyHyig’s a (rlr%lr §-6 minol). A

§(Qu‘§(9ﬁ M4 aﬂoﬂfbeﬂze%mﬂ’oﬁ %ﬁ&ﬁm@sgls@ %nyk nﬁhbl@ firl @HZCQ (5th1) was
in CHzCl zZ added and

a@&é@pe ﬁhqﬁeﬁ%tw&én{weéy v&iévaé ﬁﬁuﬁr%@r poprtherelg 1@ ﬁéhe rgaation
antﬂhewz[sQﬁEﬁéd%th ety raﬁd%§hé€!l' xblm NQHWJ(L RofeH3E12VERH SO,

washed wi th NaHCO3 sol ution, HSO4 sol uti on,
v iiRn, bgine edrighdesO 2163, lrtfirpqi éPé%FntT@E?ﬁd@r@F]f Egd@ee pressure and

ﬁh‘i’ﬁéd SRANGE R BIRH Bt AR - tz!ufe' e QURE c@kﬂals@am 78 %
hyI acet at e/ n- hept ane 1: white crystals O.

nyg = 4874 (M ) e = 487.1 (M—l—) IH NMVR (400 |sz

i IStk SoBGB ¢ 6Pt e p¥6L 15590 () b31y 23T 65 21 262
tth, BH33.2(s.,3.32 (), 2319@77 (4308 380 (s,13 H) 39633.04dm, 1 H) 4.38 (d,

o T e RN AT e

-76.98 (m, T FBT 45m 7.30 (), 206) EA&AIS8 (th, 2 H)

ExampleJ
4-Chloro-N-[(R)-1-(2,4-dimethoxy-benzyl)-6,6-difluoro-2-oxo-azepan-3-yl]-

benzenesulfonamide

Cl Chiral
~
\@\ o (o]
N
-~
S N
Vs
o @A@o/

The title compound, MS: m/e = 487.2 (MH"), was prepared analogous to example I
starting from [(R)-1-(2,4-dimethoxy-benzyl)-6,6-difluoro-2-oxo0-azepan-3-yl]-carbamic
acid rert-butyl ester.

Example K
4-Chloro-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-benzenesulfonamide
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4-Chloro-N [
(R)-1-(2, 4-di net hoxy- benzyl ) -6, 6-di fl uor o- 2- oxo- azepan

WO 30074020190 benzenesul fonam de | Cl as"N Chi ra PCT/EPZDh€064935

title conpound, MS: mle = 487.2 (MH), was prepared

anal ogous to exanple | 25 starting from

b R) -1- (2, 4- di ngt,joxy-benzyl) -6, 6-di fl uoro- 2- oxo- azepa
-carbaric acid tent-butyl ester. Exanple K

4 (R o -5, 5-di fl uoro- 2- oxo- azepan- 3-yl ) - benzen

esul fogavg @o 2007/ 020190 PCT/ EP2006/ 064935 -21- Cl

trifluoroacetic acid, 1 %trifluoronmethanesulfonic

a Chiral Q S NOFF A cocktail containing 40 %
Cg%ft%lﬁl Sor%{lecn 244% ?@%oaoaﬁ%t%chagl(fj 1ggtr1ﬂqo)r01§e@ages]u}fomf 8c1d in
CH,Ck §2@m b praus addogl th dbeviaren¥ OR - d){(amcﬂme(lﬁzxg bgnzyl)-6,5-difluoro-2-
). Aft 30 m ) )
P ulened 2l ST PG a5 walo drlbil: A HiPin g peaction
At et easaod canaisiboelchndi théresidat eras di’sﬁ"ﬂlﬁ%ﬂn stiyliadetute arld Whshed with

KHSO4, .S ion,. brj i ed Q Lt 8r.e

SRCeNTARh ool | P! SPubll st et bl 35e) ftcrea.

sorcet@atge bin d Chi2ikc2 /pivds@ide Abd punifisg over whicd gel §6HLALMAIHPS:5 v/v):
= 337.1 (M+); 10 Exanple 1 4-1]

%%Pcﬁ?l@rd\%%gﬁ%f Yn esulfon yl) - ((R -5,5- diflu

MSonide =380.1- MV#E¢p an - 3-yl) - amno] -nethyl | -

N-cyclop r op yl-b en zam de

4-Chloro-N-((R)-5,5-difl uorE(%- 2- Exo- azepan- 3-yl ) -benzen

esul fonam de (0.05 g, 0.15

{gm@lﬂ@mebéﬁzknéyurfa&ﬁpqmwi dhﬁr@z@m&@ dzBp 53-§1)-didd]-methyl}-

nol ? K2C03 (0.20 g,

N-cyclopropyl-benzamide

4-Chloro-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-benzenesulfonamide (0.05 g, 0.15

mmol), 4-chloromethyl-N-cyclopropyl-benzamide (0.05 g, 0.22 mmol), KoCO3 (0.20 g,

1.5 mmol), KI (0.005 g, 0.03 mmol) were added to dry DMF (2.5 ml) and the resultant

reaction mixture was stirred for 3.5 h at 65 °C under an argon atmosphere. The solvent

was removed under reduced pressure and the residue taken up in ethyl acetate and
washed with 5 % KHSO4/ 10 % K,SO4 (2x), water, brine, dried (MgSO.), filtered,
concentrated under reduced pressure and purified over silica gel (ethyl acetate /n-heptane
3:2 v/v) and the purified product was lyophilized: white lyophilisate 60 mg;

MS: m/e = 512.3 (MH"), 534.2 (MNH;")

'"H NMR (400 MHz, CDCls) & ppm 0.57 - 0.69 (m, 2 H) 0.79 - 0.94 (m, 2 H) 1.78 - 1.95
(m, 1H) 1.98-2.14 (m, 1 H) 2.19- 2.32 (m, 2 H) 2.88 - 2.94 (m, J=7.1,7.1,7.0, 3.8 Hz, 1
H) 3.16 - 3.25 (m, ]=13.2,7.9,5.2,2.5, 2.5 Hz, 1 H) 3.37- 3.47 (m, 1 H) 4.52 (d, J=17.2
Hz, 1 H) 4.77 - 495 (m, 2 H) 5.78 (dd, J=7.7,5.2 Hz, 1 H) 6.11 - 6.24 (m, 1 H) 7.40 - 7.46
(m, 3H) 7.65 - 7.74 (m, 3 H)

Example 2
4-Chloro-N-((R)-5,5-difluoro-2-ox0-azepan-3-yl)-N-(4-isoxazol-5-yl-benzyl)-
benzenesulfonamide
4-Chloro-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-benzenesulfonamide was alkylated

using 5-(4-bromomethyl-phenyl)-isoxazole analogous to Example 1 to afford 4-chloro-
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1.5 mol), KI (0.005 g, 0.03 mmol) were added to dry
DMF (2.5 mM) and the resultant reaction m xture was

wariornzdod or 3.5 h at 65 C under an argon at nOBEHEP®06/064935

The sol vent was renoved under,4educed pressure and
the residue taken up in ethyl @cetate and washed with

R T e R U g e LS
peressasn orzamidpuISfiked= 4%ed (MH 9@3@éMNHﬂ)yI acet at e

I n-heptane 3:2 v/v) and the purified product was
Iyophlllzed white |lyophilisate 60 ng; Ms: mle = 512.3
534.2 (MNH4+) 1H NVRx@@®® 3vHz, CDCl3) 6 ppm

ey Ty o fBesml b oPabbsty Bt S

BenZzedesulfodamideO, . , 1 25 H 3.16 - 3.25 (m J=
i 1.)-,5 i difluoro-2-oxo-azepan-3-vl]-N-(6-
iﬂathl)bd)/lbvﬁarrAB Qzﬁﬁﬁhﬂl&l)b@nz"eaédﬂfoﬂaﬁldh 5.2Hz,1 H) 6.11 -

%éﬁ%rgg/\él_k) 1 %9 47d1§1n%tho(xmbenzyl_9—5 g_&s ﬁuoro—Z—oxo—(cl%panS'—_?rl] -

ﬁerﬁbﬂl@ﬁlﬁe&i‘&rﬁﬁ&l@ b4 5 Oﬁgﬂlﬁﬂﬂp(@nﬁﬂﬁl}x?mam 3-yWl-nelitabdt(i0.014 g,
nam
GIRT00. ethyeny Hebsdting M BF e S IER D RS Solypd inglry JEFF (3 mD

&b PO lﬂﬁmv&&r\lﬁﬂl)aﬂnﬂyﬂ at &don B!tSIhd“sghere followed by the dropwise addition

ELAAPEP Po g ehiisr§ 900051 92085 105D, The reaction

E@bM%ftH@%&’éd for PR atr.t. and then Concentrated under reduced pressure.

%é &'blgﬁ i/?}Fo) 01 \é{%sg}éﬁr R))F(Vglhsé af‘(eﬁgf gﬁaée/gﬁu—.‘@s OX%E?! C_o?orless

FHEB. mS153. R) ; Mk )= 6 IBRMPHE). 3 5

4-Chl oro-N-((R) -5, 5-di fl uoro-2- oxo-azepan-3-yl)-N (6-m
et hoxy-pyridin-3-yl methyl) benzenesul f onam de a)

¥y Lalheso-NH[RRY .5 dif2ord-2 b bhprn -3y¥1)-No (Bt dxygryeiddr- 8X

qfa epan-3-yl I -N(6- nmethox -pyridin-3
¥£¥ﬁ¥£benzenesulfonanide 4-Chloro-N [ (R -1-
B&Zén&unmzﬁmy benzyl )

di fl uoro-2 0- aze

’ééﬁ%téﬁ%gmtﬁ@ﬁ}ﬂﬁr OF PRes4C 1§/d¥1§1;\01iﬂ%qt})1anesulfomc acid (10:1 v/v, 4 ml)
(Vs dRlch @xY-cRYrd-IN Nt -32, Xlld)lmeﬂi%kj?libeﬂiyl)(-ﬁ)Slﬁlﬂucﬂo 2-OxolBzepan-3-yl]-

tri phen ne
ﬁ“&éﬁh@&y %aiﬂé%ﬁfrﬂze FQ szena%ulf@ggn@eﬁk%ébém%le fjfter L h
ﬂfgg@z{cu@ﬁ nﬁ&?@g wad m&ﬁ%t@d fiddr @&hﬁﬁe@ﬁfds?ﬁe i OMMrS&due taken up
a ion o ||soprop c ate
Rriohy aratard Pl 37 RESR RLERS0R S bt dringsdiied
(Mnglg [ filgdréd, rc@ﬂceﬁlﬁrateﬂ dihd@lt refluded [ﬁf@ﬂuiehﬁﬂ Iﬁl@iﬁ@@ Btfér%ﬂﬁﬂ gel
er reduc pre éém15 The crude yel I ow oj |

srfa?f'é%reéw PP@PT« d thes prrificd up et Aas H@B{l%%i White
E;NgHms&@h%h@s gum 23 ng (52 %; Ms: me = 610.3

f%ﬂV6r 6Rﬂdbﬁ§)5 5-di f | uor o- 2- oxo- azepan- 3-yl ) - N- (6-m
et hoxy_pyri di n- 3- Example 4

4-Chloro-N-(2,3-difluoro-4-methoxy-benzyl)-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-

benzenesulfonamide

4-Chloro-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-benzenesulfonamide was alkylated
using 1-bromomethyl-2,3-difluoro-4-methoxy-benzene analogous to Example 1 to
afford 4-chloro-N-(2,3-difluoro-4-methoxy-benzyl)-N-((R)-5,5-difluoro-2-oxo-azepan-



meth 1 20 benzenesul fonam de A m xture contai ning
trifluoroacetic acid/ trifluoromethanesul fonic acid

w@ 1@7a20a60/, 4 M) was added to PCT/EP2006/064935
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4-chl or o- N—[l (2, 4-di met hoxy- bgyzyl) 5, 5-di fl uoro- 2- ox
0- azepan- 3-yl ] -

%\Fﬁﬁbéﬁg%ggégoﬁg{lpgl n- 3-yl met hyl ) - benzenesul f onam de

After 1 h the reaction m xture
Wi mdorc@nd i MIEQ, bitdéMNBEduced pressure and the
residue taken up 25 in ethyl acetate and washed with 5
% KHSO4/ 10 % K2S04 (2x) , water, brine, dried
(I\/gSO4) filtered, concent ﬁfaamglelﬁwder reduced pressure

Vv Si I et a
%—m(g 215)35% & f;l (5r0 8)“% zepgn— = P (2; fri o UC{} m\ﬁghsoxy—benzyl)—
bgmpim:shlfmeﬁmdmhl te Ilyophilisate 15.3 ng; M. nlie =

42 gt AU 530 SRS 57 aomae oy dErsRg o fopep fdgyas repeted with

- flb oror H ni2tlosg-Eee Pain Gh at ol andlegrsne Exdrh ple 3ait@efford 4-chloro-N-

SO et SR AT R eRRRy et Penzen

Berbeossolfeddnyide:2, 3- di f | uor o- 4- met hoxy- benzene anal ogous

Q&cﬁp‘g%%al%yl%)g?ﬁ{ﬁ%+%t hoxy- benzyl )-N-((R) -5, 5-

di fl uoro- 2- oxo- azepan WO 2007/ 020190 PCT/ EP2006/ 064935

-23- 3-yl) -benzenesul fona me = 495. 1( M) ,

512. 1( M\H4+) Exanple 5 5 Ji% R

4 {@m@lﬂ@rd\be(n(zﬁﬁesﬁlf&lﬂ) -{ (R0$ 8- 0-228 8P @kp BBl Y- Mnlrdr] fmethyl }-
| uor o- 4- met hoxy- benzyl) - benzenesul f onam de

iﬂéﬁf‘bp%‘l@({‘@ -5, 5-di f | uor o- 2- oxo- azepan- 3-yl ) - benzen
@ﬁ&l{ﬁ(@m&%éﬁ@&le&ﬁﬁ%ﬁw(M-t5t5-diﬂuoro-z-oxo-azepan-3-v1)-amino1-
(2-TTuoro-4-neth oxy- n ) - met hanol anal ogous to

1l - flugrg-hengp byl gstes - N-

ﬂ(d%)lor% & (@R{ Blsochﬁu oozcex@%%fﬁﬂ ﬁylyibbnié!nés%if%h&&ﬁ{dé véa's'iﬁitjylated

hoxy- benzy benzenesul f onam d
am.g.jl— rgpgg;mgth(ym;.ﬁhlp}ro @%acéd elethyl ester analogous to Example 1to

fo&h%g{@kﬁB% -BaNZRAGEVAIRIR))S.4- d1ﬂu0r0 2- oxo aze{)an 3- yl) alrrsuno]

| uor o- 2- oxo- azepan- 3- yl ) - % 5y
gLefh[y@J}o?a -HupEhbYIZeicasidamgthyl ester: MS: m/e_ 504 9(MH"), 522 l(MNH4 ).
4-{[ (4- Chl or o- benzenesulfonyl) ((R) -5,5-difluoro-2-o0xo0

- azepan: 3-yl)-am nol - ﬁ/ g 3-fl uoro-benzoic acid
QLS enzenesulfonvl) ( (K)-5.5-difluoro-2-oxo0-azepan-3-yl)-amino]-

el 8 Arubrd bENzoR @il | uor o- 2- oxo- azepan- 3-yl ) - benzen

esul'f onam de was al Kyl at ed
4-{[ (4-Chloro-benzenesulfonyl)-((R)-5,5-difluoro-2-o0xo0-azepan-3-yl)-amino]-methyl }-

3-fluoro-benzoic acid methyl ester (130 mg, 0.26 mmol) was dissolved in THF/MeOH (5
ml) and treated with 1 N NaOH (1.2 ml) for 1.5 h. The reaction mixture was

concentrated under reduced pressure diluted using water and extracted with diethyl
ether. The aqueous phase was acidified using a 5 % KHSO4/10 %K,SO4 mixture and
extracted with ethyl acetate (3x). The combined organic fractions were washed with
brine, dried (Na,SOs), filtered, concentrated under reduced pressure (103 mg). Crude
product (50 mg) was purified using preparative RP(Cig) chromatography: lyophilisate 22
mg;

MS: m/e = 489.0 (MH").
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usi ng 4-brononet hyl - 3-fl uor o- benzoi ¢ acid nethyl ester
anal ogous to Exanple 1 to 20 afford 4-

wd@ pqdrozhibor o- benzenesul f onyl ) - ((R) 5, 5- di f | uor BEREP2006/664935

zepan-3-yl)-am no] - nethyl}-35fluoro-benzoic acid

met hyl ester: MS: me = 504.9 ), 522.1(M\H4+) b)

4-{[ (4-Chl or o- benzenesul f oyl

(R)-5,5-difl uoro-2-oxo- azepan § yI) am nol -

M[(Hﬂhlo@-lﬁdnzem&sulf@mzlb( R)apdliftEoro-2-oxo-azepan-3-yl)-amino]-methyl }-
- 4-Lhl aror.ben sul fonyl)-((R) -5, 5-difluoro-2-oxo

§'§1§léé%ﬁ%xr§?‘?qlg%ﬁgﬂ %Zar{urﬁl% - 3-fluoro-benzoic acid

#df (dyChlest-benzed S0l fony])- 0(12)65 fmhﬂl)orwa%oxh -ggphv-8dyl)-amino]-methyl }-

FaftoleEbh Rl { S8R, G IGRE W Qs BanE BN o BTk ggpvatca

witl mlo:eecbupitmg saapen t ATHTAE €33 mg,i(hlgl matody aahHiex vt €03 ml,

Hebg™ b Saeiach Teinoms S e DR (BB BEbPRR B and

fairthier Htuln}g s leset@bEm(, $)>Q6mri[h16wc€re HﬂxilemleAftar phmhareaction mixture was
fra

hed w
e QA0 wleel Rt ik dud bbb rabblr B se and
modhed @mmdSe% RSO0 % msmgozxwampu bihe edhedi{M@m) filtered,

E{ﬂwcg%éﬁt e? ?g@sé p%q%?%ﬁ&) E{ég@@y %YS:E))?(I?B&E Ié%ﬁ‘)tfl%ce?tgte -> cthyl

%ﬂ'a/tﬂﬁ?%)mﬁz&ﬁﬁhe padfiEkpurdhiet was lyophilized: white lyophilisate 32 mg;

dr Ll (4= rQzben nyl) - (

@-L‘g? 5%?3#8/85& éﬁgéﬁgfgpan- 3-yl)-anino] - net hyl } -
3-fluoro-N-pyrrolidin-1-yl -benzam de }-

4-1[ (4- Chl or o- benzenesul fo -

(R) -5, 5-di f | uor o- 2- oxo- aze%%%%lg& )-ami no] -methyl 5
Bl 610 9=(PRN3.81 G @60 R - Ox S Bzl - 30y1 L &1- aBle)h awesu 1 fon ylben zyl)-
di ssolved in DMF (1 m) and activated wth the
bIrpResHYOREBYENt TPTU (33 mg, 0.11 mmol) and Hunig's

@@ﬂo&ONQ@ﬁ‘S;S diflu O8I aban 3- mibenzenesulfonamlde was alkylated
1- Am nop %/rrol I di ne hydroch] oride (0

. mol
BHee gt ﬂ&lpWﬂl@néylwa%r@ld@oar@éows t‘DE’Q’G}H%il %ffqéd 502 nloro-N-
aggers- aifuboss-21oxB- atzeﬁanr @-@zgtha Iﬁbthﬁﬁ’ersﬁlf(\ﬁ?ﬁbenzyl)

concentrated under re ressur he Tesidue

beiweresujonamide:i\Ip: ra@a §@7e2 8\4&1 mza,asmeaw ‘th 5 %
KHSO4/ 10 % K2S04 (2x) , water, brine, dried (MjSOH),
filtered, concentrated under r educed pressure and
purified over silica gel (&xpppledtetate -> ethyl

; 0/ t
fl‘;(gﬂﬁfol N34 éﬁﬂwneﬁlﬂg%phﬁzﬁ”\j (RZ‘% 5051@qu{3(§ 2"(‘%? azepan-3-yl)-

sate
bageseseNbpymidsg1. 2 (MNa+). 15 Exarrpl e 8
4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-N(4-m
et hanesul f onyl benzyl ) - benzenesul f onam de
4-Chloro-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-benzenesulfonamide was alkylated

using 4-(difluoromethoxy)benzyl bromide analogous to Example 1 to afford 4-chloro-N-
(4-difluoromethoxy-benzyl)-N-((R)-5,5-difluoro-2-oxo0-azepan-3-yl)-
benzenesulfonamide:

MS: m/e = 495.1 (MH"), 512.1(MNH,").

Example 10
4-Chloro-N-(4-difluoromethyl-benzyl)-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-

benzenesulfonamide
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4-Chloro-N-((R)-5, 5-di fl uoro-2- oxo-azepan-3-yl ) -benzen
esul f onam de was al kyl ated using

wda20mbobesul phonyl benzyl brom de anal ogous to BXERP1086/164935

to afford 4-chloro-N- 20
((R) -5, 5-di fl uor o- 2- oxo- azepan- % yl')- N (4-net hanesul fo

gjgtﬁ%? I_\%I_}-(&l&f §,@é§gﬁ%ﬁg-g§<ﬁa—%&§n - 3'3@) —b@?lz%nesu@fgz arﬁld(e% )alkylated
dsigh ] -Oronhnethytitdiliomometthbhyatsenaydlyadds (¢ Ryarpls-1do afford 4-

2 0 0

e P S b R B RS SR T 2R emang
baukionHmaeidwas al kyl ated using

r I X rom de anal ogous to Exanple
it BV R 4 TR e

(4-di fluoromet hoxy-benzyl)-N ((R)-5, 5-di fluoro-2-o0xo0-a
zepan-3-yl)- 30 benzenesulﬁonaq)qi M. nle =
495. 1(MH), 512. 1( MNH4+) Ex 0
N-(Cth]B@rmleSplpémdihM viarcoing j-AychidoeMN-Y(R) - N6-( {fR)or & 25 xa dAcplan - 3-y1) -

0- aze yl)- 35 benzenesul fonam de WO
5"6’6’?9 33 / EP2006/ 064935 - 25
ér MH(MIM(Kdﬁ)Lcrﬁ:sﬁi(divi)L(wﬁm leﬂumoazamamzaaawib yheRzBo) -

A a4 it lﬂ-ene anal ogous to
E)(aﬂm{oeN ]((RPS 6fd1ﬂﬁ@r042 oxo-azepan-3-yl)-benzenesulfonamide was alkylated

chl oro- N- onet henz R 5, 5-di fl uoro

Son ittt sl Sl b nd s o it S

Mﬂ?g:bu(s ME:)aén;ﬂs 2 t@fﬂ(&BMHél{'[M ?ﬂaﬁb@z&ﬂ’\ﬁsuifgﬂyl)gm) ds ? ldlﬂuoro 2-

zoyl - pi peri din chl or g- - 5, i fluor
p61§)‘§ Béba‘ﬁ“%oj%j‘t y Q%é%ﬁé%ﬂ?&%&ﬁlifé‘%dowﬁ?b%ylﬂ““

M& @m: arsecBenaenesss.f o} X (R - 5, 5- di f | uor o- 2- oxo- aze

pan-3-yl)-am nol - nethyl |-piperidine-1-carboxylic

acid tert-butyl ester
By Lahesro=-NE((RRY 55118 stof1-URS-8zepa 80y R 2B Piparidmyd-)y mk@Rden

esul fonam de was al kyl ated wusing 4- (tol uene-4-
E@E@@ﬁ%ﬁ@%%ﬁgﬁhyl) pi peri di ne-1-carboxylic acid
@Mbw b&Skessulfema)- oﬁ@{?lsss HﬁluE)i(@ERJx@ ake dlsa@l afyt)%ﬂmo] -methyl}-

chloro enz nyl fluoro-2
B‘:PS“ ﬁﬂ@ovﬁy a%ﬁqteﬁb ﬁ@ﬁ%@rl)(})(léﬁ ge(??am%l Y%%’FW&WIW a
%ﬁﬁ&%ﬂtﬁﬂﬁo%d&d& a6i8ta@t ‘dichMrom¥Ring (PBPandl diMddJovedPeht 2After
+
gKIraqHigh éylthaatlf:euw%mm picigppato sely o therpaganic layer was dried

(MOt Rvdporated RENEIAROIHE f9aVBNH TR BIoro-N-((R)-5,5-difluoro-2-oxo-
azepan-3-yl)-N-piperidin-4-ylmethyl-benzenesulfonamide;
MS: m/e = 436.2 (MH™).

¢) N-(1-Benzovl-piperidin-4-ylmethyl)-4-chloro-N-((R)-5,5-difluoro-2-0x0-azepan-3-
yl)-benzenesulfonamide
4-Chloro-N-((R)-5,5-difluoro-2-ox0-azepan-3-yl)-N-piperidin-4-ylmethyl-

benzenesulfonamide (0.04 g, 0.09 mmol) and triethylamine (19 mg, 0.18 mmol) were

dissolved in dichloromethane (1.5 ml). Then benzoyl chloride (0.018 g, 0.13 mmol) was
added and the mixture was stirred overnight at room temperature. The reaction mixture
was partitioned between aqueous sodium bicarbonate solution and ethyl acetate. The

organic layer was dried (MgSO;) and concentrated under reduced pressure. The residue

was purified over silica gel (heptane/ethyl acetate 1:1) to yield 29 mg (58 %) of the title
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20
4-{[ (4- Chl or o- benzenesul fonyl) - ((R)-5, 5-difluoro-2-oxo

WO 200202019B- y| ) - ami no] - met hyl pi peri di ne-| - car bPXYEPIN06/064935

acid tert-butyl ester (0.105 g,,0.2 mml) was

d| ssolved in a mxture of tn?quoroacetlc acid and
? ponethane (1:1) and stirred overnight. After

extraction with aqueous sodi um bi carbonate sol ution

Miende gD (M or Siab(MNHed). (MySO4) and evaporated to

yield 80 nmg (94 % of

4-chloro-N-((R)-5, 5-di fluoro-2-oxo 25

azepan- 3-yl)-N-pi peri di n- 4EydmeleAQ| - benzenesul f onam de

1T BR s 3380 forb b o g 3N G o qgord (G613 4lfripeol-3-

Ml)l%ﬂzﬂ]-b@t&emlfa]marﬁ}deyl ) - benzenesul f onam de 30
R

hasmbﬂesalfdnatmndet hyI am ne (19 ng, O. 18 rmol) vere

%ﬁ-ﬁﬁ? dgq %pg.%gcf 1|18r(r90 g(lt]n%rgq%flglgléé )%18%8 itﬁaalpﬁlé vyas alkylated

osig mroeom/aﬁleﬂi}nl Briareven ingile @talogoamd Bapalal w ﬁfor'cl'hechloro—

ctlon xture t et ween aque
Sear bR Bt R DR o uRB SR A OGRS e 35
Bérgﬁﬁﬁsﬁlfbmﬂe.vms. draed7AM3¢). and concentrated under
reduced pressure. The residue was purified over
silica gel (heptane/ethyl acetate 1:1) to yield 29 ng

b b8 {L@1-CHlotoneerized ds@lfOMN)2QA QYJSOSZ @iﬂ%r(PQfoE%a%L DEYABDIno] -
i ﬁ{m. g—%erq:genmmﬂwna{md ethgl ester hsfw 1)110r13 1 (MNHa+)

u\al‘l’Jl A>3 =y

4-CHd10r 8- (I&Ldyéxﬁ) 291 slibkh HOr N—(ZR‘;%@- caﬂa@@nz%xwa)zeﬁ&n{zzym

%}%{%}%&ﬁ@éﬁ@%ﬁ 5(%?%&0%9%%31'01) wasy su pen(eiedZ Xl &ry ethanol (10 ml) and
dodTkd mrmﬂw@a@wa’fs dehtipbobhienayr Be) Nrif) (iRD Bis SuPlehdioi© The

X0-aze - benzenesul f onam de
Q&éﬁ ngFeaCW’( IE‘F%)W@ VSPGB I9OBL t&%’%‘éfﬁ Ap 2 B4 cleprysligw
ﬁﬂwﬂl(frpfb&m&l&x/m W@i &Mﬂc@dtﬁa{ied e $édi@ed pressure and the crude was used

B SARTETEL bt LA ey 1 el oaous ©o

N (4- cyano 2 fluoro-benzyl)-N((R)- 5 5- dlfluoro 2 0XO0-

azepan- 3 benzenesul f onam de;: m e
whlorg R) 5.5-difluoro-2-0x0-azepan-3- Vl) N [2- ﬂuoro 4 ( 2H [1.2.4]triazol-

§‘V{)Ll§e4rz@mb@ﬁ&n@§1mféﬁﬁlﬁﬁlé| fonyl)-((R) -5, 5-difl uoro-2-oxo
-azep m nol - 15 nmethyl | -3-fl uoro-bhenzimdic

The gugf: hyqlrog%lpgfle Wto(pggrg & Ugi@ mmol) and formyl hydrazine (90 % grade,
@%‘ 059 mhh &14 V@]‘ka(ﬁ%ogfeﬁ kYT RHREMZY ) d}{'d(s{ﬁ)ed 5@153 lﬁi bhd&4Qn argon

0X0- azepan- 3-yl| benzenesul f onam de (0.
@)mkR?P]i*ﬁfBI Tihevya%ct@agwé e ¥ FONGEYEEh HRGT re%eﬁpyesaﬁa and xylenes

c20l 80 W&e Added drd)héKdacERASmPRSredRRhleXcBEOEL BY 0 m3P. The
mn into this suspension. The |[|ight red reactiaon

FRAREQY BIXES vasicpResa iated ipg s tednerdrnietsrie angdrhogruge yollow solid was
Shi8@dd KRl ki gel (CH,CL/MeOH 95:5) and the purified product was lyophilized:

white lyophilisate 75 mg;
MS: m/e = 514.2 (MH"), 531.0 (MNH,").

Example 13
4-{[(4-Chloro-benzenesulfonyl)-( (R)-6,6-difluoro-2-oxo-azepan-3-yl)-amino]-methyl }-
N-cyclopropyl-benzamide
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20 solution resulted which was concentrated under
reduced pressure and the crude was used directly in

wo be7nosmbo step: 0.28 g; MS: nie = 516.2 (MH).PCIEP2006/064935

4-Chloro-N-((R)-5,5-difl uoro- Z,fxo azepan-3-yl)-N[2-f
Iuoro 4-(2H[1,2,4]triazol - yl)-benzyl |

T ey PR S R Ba ™t
@‘ff@dﬁqsulf@@nﬂﬂé@ w@s Stbjgtnul tp diveetborybesall visdtectingpgnongirergoval
étt?alg’ Og%)éor %&%@E Krarn%q}uftﬂér afk ty({]lgﬁ v%%ﬂlo%rg&ﬂyl—lgfcgalopropyl—

e reaction m-x s concentr
berdemidesphabedupioghs progoch ih E)gdn@ieé to ik, 4t {[6d-rhiner-e
t f
g%%gﬁiesﬁﬁ%ﬁﬁﬁ Ié) 86! délﬁﬁlorlrrlw E)Fge Gze 32}2)2%1%%‘ j i é‘tﬂglr}\—g\l - %lopropyl—
bevamaeds. pressure and t he crude ye||OM/SO|Id was 30

hp % gﬂ§5l|ca gel (CH2C12/ MeOH 95:5) and the
puritred product’was |yophilized: white |yophilisate

g@ 1@9&('}@0 Mﬁ[%rcc?(gé épnesul f oonéﬁg(h%}(l%\lgm% 9%)@{1@}5 11% 1.87
(R)2E)4d 9é| 2 dd b -1H b3 b7 a2 2p &n- %f{»z)%mﬂnbp I3 8Hy4. 1 H) 3.31- 3.50
gnC}/HI 9$4r 3C63/(Yﬂ 1h{ﬁm5¥an16§@m\/@f1301€8b/ QREULRR, 2 H) 5.51 - 5.62 (m, 1

20
e SR Py 73250 AR DAY ) -6, 6 i 11 uoro-
2- oxo0-azepan-3-yl] - benzenesul fonam de was subj ect ed
to di met hoxybenzyl protecting group renoval anal ogous

to Exanple K and further afkyhgited u3|ng
ST ag 90 aipe g B S AL 4RI 3D il
henzg Pglﬁéﬁ'ﬂ)oﬁbb%ﬁc acid

|'uor o- 2- 0x0- azepan-_ 3-
osulh Ry8.5-

I t hyl
i? an1no]=ne‘ y_1

mmvcmnwpmldemsm&téﬁ T 0.68 (m 2 H 0,81 -

éﬁhi%o;%ésmz% Mlﬂ«lqrfq)?zOwaaepzw%yli-hy@mgwéfengmlﬂeﬂas afipfated
it Q4%1=01%0§1ch j-ghenyl) gl‘OplOHlC acid methyl ester analogous to Exarsnple 1to

3. 54- 2-4.94(m 2H) 5
gff(gdgbzqéln{[@ p.]}log) Q@Z@gesg]quylhiué r%fgd(fha‘or(g%.q)xowz?gan'_% yl)-amino]-

&e@l}%ﬁﬂeg?g@rggfgﬁgﬂsétﬁ%ﬁ }I?E)((ER) 5, 5-di fl uor o- 2- oxo-a
ave 3-3P ) (Ml ne32 h@wh%¥ - phenyl ) - propi oni ¢ aci d

3-;44§L(4 Chl or o- benzenesul fonyl )-((R)-5, 5-di fl uor o- 2-
bx3{ ArhlgrogbanzepgswdonyDneRpnl.J- d}ﬂmamrlzﬁoxarazmaﬂn?b -yD-amino]-

ﬂl%ﬂgfl}nﬁ{éﬂx )- tfréf)i%ﬁlc acid

-CRoro-N-((R) -5, b-di fl uor o- 2- oxo- azepan- 3- yL; benzen

é§ﬁ1 {f(ér@mraéﬁné@eallmyat(éﬂ) S@sdifigoro-2-oxo-azepan-3-yl)-amino]-
l?heg S]g U?ngﬂonﬁrh%ﬂyﬁléthw&@r %‘3 g ﬁﬁnfﬁ%ly%las &SdoWed in

ana
methanol (O 5 ml) and treated with 2 N LiOH in water (0.25 ml, 0.5 mmol) overnight at

40° C. The reaction mixture was distributed between 4 N HCl and ethyl acetate. The
organic layer was dried (MgSO,) and concentrated under reduced pressure. The crude
product (50 mg) was purified using column chromatography
(dichloromethane/methanol 90:10) to yield 45 mg (71 %);

MS: m/e =499.0 (MH").
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20 afford
3-(4-{[(4-chl oro-benzenesul fonyl)-((R)-5,5-di fl uoro- 2-

Wo@x@7azdapan- 3-yl ) - am no] - met hyl } - phenyl ) - pr opP@INER2006/064935

acid methyl ester: Ms: me = 5Jp.1 (MH), 532.1

( MNH4+) b)

3-(4-{[(4-Chl oro-benzenesu ((R) -5,5-difluoro-2-

oxo0- azepan- 3-yl ) -am nol - Eﬁaﬁ@]h)lﬁl - phenyl ) - propi oni c

3c4d[(4-Chloro-benzenesulfonyl)-((R)-5,5- dlﬂuoro 2-oxo0-azepan-3-yl)-amino]-
h nzenesy| fonyl)-((R) -5, 5-di fl uoro- 2-

%)?ohyl}géﬁenﬁf)[} %e&ﬁ%u? CaCi.réiwet hyl } - phenyl ) - propi oni c

Ehls«tompbmycﬂ wespmepar@& Enaiggou& td Exatmp]le)14\1\mmgoB -¢6btoneanethyl-

@‘%m‘(’tgylgb nm%%? §<i mé hr‘/‘Tl ?r s {eﬁd%@NOF@%gé% chloro-
hm@emﬁrselﬁvm) iRt 5-bifluedo- @ebmee&npam BybGiman ¢ nadtigt }-phenyl)-3-
ﬁg@ﬁ? Thed 30 organic layer was dried (MJSO4) and
]&18 FPEEdGdinder reduced pressure. The crude
Mproduet 230 (MP)was purified using colum
chr omat ography (dichloro thaﬂg/ get hanol 90:10) to
yield 45 ng (71 %: M5 mi &°406d%0 (M4). 35 WO
Z,GQYTﬁﬂmq)rBﬁaﬂdEPBﬁ)lﬁﬁﬁ%éQ 3(:1?\) 5,24ifmoasl @& oldegan-3-yl)-(6-
%ES? Chlorog Bulf nyl)-((R)-5,5-difluoro-2-oxo-a
YRWidn-3r IHB?‘Y 9I} phenyl) 3-met hyl - butyric
acs gl 3mnfaloe@rﬁpmd MasfoRiceRal [€R)-an2l40gietssh dx9-Bxayplss-difluoro-
4 using 3- br, m)mst hyl - 5 phenyl)- 3-nethyl-butyric
ree- - €in step 14a) to afford
-R041 (d4- En@lhﬂh@ Joen &i/) 5 5- dlﬂuoro 2-0x0-azepan-3-yl]-carbamic a01d tert-

ﬁenes Wﬁ‘s sso lfl%;&?gﬁfl&;? 0631%2 an 3 _ C1/1,4—

fHo@an— 527.1 (M—l—) Exanple 16 10 3, 3, 3- Trlfluoro prop

G)x?egcla %(f(ﬂ%lp Cl%q)a&vlge %hg irgbtélﬁe ‘gagﬁlsowceé to react for 1 h. The reaction

Hﬁithf-éxxyasmbhb&lﬂtﬁtéﬂ Md@?féd)dl:f)d Pt fﬁ])d Concentrated once from
3-Trifluoro-p ane-1-sul fopic

f((eF@mtIﬂf( E 0L ln%?fﬁgc" res@é@%yﬂr@h@n&p f;ql‘uwg%added CH,ClI, (20 ml)

Hlexed 87 eRatopwikt hddiBoh Gﬁ‘Hunlg 5 base (0.36 ml, 2.1 mmol) A solutlon of
%gﬁ)@?ﬂ}l(z 4- D met hoxy- benzyl ) 5-di fl uor o- 2- 0X0- aze
o= % 1

ORI pRdCe! -t vt ‘"é‘rl?ndel@ 198 0 amobyin Féiz%z (g,ml Was
dd B3 anawhg re‘d@i‘bn@hiﬁlﬁle\(ﬁﬁ §) Rvad &n%d ﬁ')'r QI QR @Y llﬂ th% redbtibh

HCU1, 4- dioxan (20 m ) were add ropwi se and
PSR T Was g il odestice gol(Bgriang- 6ﬁhy11w%ateﬁ§e5 T Qé@@i afﬁlte solid 0.30 ¢
M7>pure was concentrated under reduced pressure and
concentrated once from acetonitrile. To 291 ng of the
Mexsov/e it/ 3y d-6khl ori de salt was added CH2Cl2 (20 mi)

b) 3.3.3-Trifluoro-propane-1-sulfonic acid [(R)-1-(2.4-dimethoxy-benzyl)-5.5-difluoro-
2-oxo0-azepan-3-yl]-(6-methoxy-pyridin-3-ylmethyl)-amide

3,3,3-Trifluoro-propane-1-sulfonic acid [(R)-1-(2,4-dimethoxy-benzyl)-5,5-difluoro-2-
oxo-azepan-3-yl]-amide (0.15 g, 0.31 mmol), (6-methoxy-pyridin-3-yl)-methanol (0.06

g, 0.38 mmol), triphenyl phosphine (0.17 g, 0.62 mmol) were dissolved in dry THF (15
ml) at 0-5 °C (ice-water bath) under an argon atmosphere followed by the dropwise
addition of diisopropyl azodicarboxylate (0.12 ml, 0.62 mmol) in dry THF (1.5 ml). The
reaction mixture was further stirred for 1 h at r.t. and then concentrated under reduced

pressure. The crude oil was purified over silica gel (first: heptane-ethylacetate, 97:3 —
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20 foll owed by the dropwi se addition of Hunig' s base
(0.36 M, 2.1 mmol). A solution of

W@ 2®7/82¢190 f | uor opr opane- 1- sul fonyl chl ori de ( OPAPEB2006/064935

0.9 mmol ) in CH2C12 (5 m) was,yadded and the reaction
m xture (pH 8) was stirred for“a further 1.5 h. The

OB b, MDHIECURR RghbE IR0 oA D) R BEY 214 me g %):
M 77c 59654 25 VHEEHIHROS. 4731 (M H) . b)

3,3,3-Trifluoro-propane-1-sulfonic acid
[(R) 1(24d|methox-benzyl) 55d|fluoro-
. o «;‘ H

, ‘A » gl-sulfonlc acid
' = zyl)-5,5-di fluoro-2- 30
Ammmze p(arnammg jriftrvirdec(i®add tgifluGradddethanshkylfonic acid (5:2 v/v, 0.76

AR Y P e 908028k B o eni-
85sBhareel-bxo- dzepaﬂ'HEle 16memhc)xyqtyr'mﬁrﬁ3€ylmbﬂ:1@rl)vmidc (0.2g,024
Hlm(;lal\nl 1C el%gpgxq%tﬁar%o Fmﬁ%ygrheth reactlo muaére Wgs.e Concentrated

i'SSpropyt Az odl Sat
Qﬂdel Ze(hiqad PreSirernmd bhel mmdirqﬁaﬁ'dﬂﬁll( th. e‘fohyﬂa%taté’laed Washed with water,
t.her

on. m X tir
RNt Bt BB bR AR BEDE SRR DL ferdurdgpeentratea
onduiecdiced pecssypenid pediiaberer silitd geaa@@tan@fam;sacetate 9:1—0:1):

h ta ate, 97:3 WD 2007/020190
?E’%O?éréé@:%% -29 0: 100; second:
N’IS:hi/et@MélQNMfé et hanol, 98:2 - 90:10): white solid

214 ny (81 %: MN&: me = CH3000 ). c)
3,3,3-Trifluoro-prop ane- IE 1?218&%; aci d

5((H§)1015 tﬁidjjhfehetarsmfan@)aada(ZEpaﬁ-(Bﬂlydr)) A-6x0-bzepan-3-yl)-(6-methoxy-
dlln 3 Imethyl) -amd A m xture contai ning
¥r1 1P' 'Y 61@{ am d/ trifluoronethanesul fonic acid

£55-ZhWiry, thdpHéne-Phsd1fAS a@d - t- .8 ddn dhbky-hénsoN &, PeARoro-2-
ane-1-sulfonpic.acid [(R)-1-(2, 4-di net hoxy- benzyl) -
M@ﬁé@ﬁg—% 168 0- azepan- 3-yl ] - (6- net hoxy- pyri di n-3-y
rmtlh(yz J-Daiie the x (- Qe{izyg 5 &damormmbﬁo hAepai gtylpmmhﬁaﬂm tert-
bekeit (afen T mt veudinebed i e
ket (Gf R} Wi V& ishlramehans- dYIHQY1.4-
takgnh up in ethyl acetate and vvashed W th water,

t ur at ed eous sodi um bi.carbonate and brine, . drj.ed )
fﬁﬁéé@@f@ a(ﬁ%ﬁ@é%vzﬁse smixyreyas dioger to éeaatcf@alﬂ e reaction
RIAE NS RAEenRtatddlirRier fédﬁéecﬁpﬂe!;sﬁge ARl coﬁb@nia@daeorﬁ*elfwm
gc;:egotnittrﬁq g 022]9(1 Mlg_?fl%q_ gesggagﬁgqy orlzlg SEHP was addé?l CHNEb (20 ml)
Rilhk@n tHé‘dr@WﬁS@@dd’it@beHﬁhfg sﬁﬁ’s@ﬁO 36 ml, 2.1 mmol) A solution of

éy;];l oa@thlq;)% ?s'r,}ffpl}zy gﬁr]i%algg e§) gl g, 0. élmmol) 1nr%H2Colz E/S ml) was added

AN RERLHA hﬁ%@@ﬁ)‘ 8?%]@15 s@ﬁ‘fe@ @€ fhrther 1. 5 h. The reaction mixture was
[(%%1(2 di met hox. ~y. 5-difl uoro-2
BY eélz(évlgéﬂhgl %gl he_pgqxiaietféhylacefate 95:5-0:100): white solid 0.40 £(97 %);

MS: m/e = 493.1 (M-H).

b) 5-Chloro-thiophene-2-sulfonic acid [(R)-1-(2.4-dimethoxy-benzyl)-5.5-difluoro-2-
ox0-azepan-3-yl|-(6-methoxy-pyridin-3-ylmethyl)-amide
5-Chloro-thiophene-2-sulfonic acid [(R)-1-(2,4-dimethoxy-benzyl)-5,5-difluoro-2-oxo-
azepan-3-yl]-amide (0.20 g, 0.40 mmol), (6-methoxy-pyridin-3-yl)-methanol (0.07 g,
0.48 mmol), triphenyl phosphine (0.22 g, 0.80 mmol) were dissolved in dry THF (15 ml)

at 0-5°C (ice-water bath) under an argon atmosphere followed by the dropwise addition
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[(R-1-(2, 4- D et hoxy-benzyl ) -5, 5-di fl uoro- 2- oxo- azepa

wo2@7ptdiscar bam ¢ acid tert- butyl ester (0. 35PQI/ER208&064935

nmmol ) was dissolved in 38 m dJ;hIoronethane. 4 M
HCUL, 4- dioxan (20 ml) were added dropw se and the

?nf dé%sﬂ?%p&ﬁ%oﬂcmwgage?O ?Iﬁt 0. §(§’ﬁ1m’ép1)"1 quf}e C§ ! nghe reaction

) con_cen rate under re uce ress
moroewasdtgbiergticied florohh 26r.taeed thentcondeniralrd uz:@mr regugfd pressure.

ek B8 Hl1AS . e AP UBE 67 3Ll ARG CHRE2 0200 sccond

dohBsombthare- methmlo) 98 & -s¥): 100 i wintegfolid 0.19 g (53 %);
r Ifonyl chloride (0.21 g, 0.9
ﬁﬁ?FyQ Qﬁ%ﬁ@%QQB?ga%ﬁ) was added and the reaction

m xture (pH 8) was stirred for a further 1.5 h. The

meﬂﬁ)'l’w%fndﬁﬂ}wﬁnetm’léamld@S 1 (M H-) b)

oro t.hi n D el
?(nla_i)x Ufe f%ntﬂm (fP ?r uoroace{13 a (Ill(ér@u%)ﬁolﬂnert%anfsulfomlc acu.l (5:2 v/v,0.62
ot owazaeidadh t35- yh]lorc( Grioplidnox2- sydfpnicdicivt [FR)- 1H2A- Y inzath @ky-benzyl) -

o0 O RAB Ry PR RS0 B5kRin-oraimpv-apige 49172 019

ane@ain (ﬁelylbi(}rmﬂfthdm (10 nERD After @ hdlBe maolign mixture was concentrated

ﬁ%ﬁir)re(n%cﬁl Bﬁeé%lﬁ arb(hg? 66%1%% te%eq]%gpolél e(tlgyloget%ﬁgp? W\ilé}e with water,

shtmcdd\aqde(blrs sddlyamTHEaI(oihﬁatH‘aI)d bate @l{ﬁﬂl(Na&)ﬂyﬂteredbatﬂ@ntrated

on_atnmosphere fo t he dropw s

A oo e RS S PODRREE G ESNEE bR GRIG 61 - 0
dhnsmpmaﬁmhgﬁfb%bparboxylate (0.16 M, 0.80 mml ) in

THE (1. ),- The reaction m xture was furt her
g@?FV%a‘&éﬁﬁ%ﬂﬁ>at r.t. and then concentrated under
reduced pressure. The crude oiI was purified over
silica gel (first: heptane Iﬁgetate 97:3 - 0:100;
second: di chl or onet hane- ngf , 98:2 - 90:10):

Wﬂ}ﬂ(ﬁoslﬁ}}ricﬂn@fl X01fenit 2dd Y8 ,dlfﬁldi/&neﬂioayibeﬁi}‘})-am ISHCHBOEL-2-0x0-
%. 3 Chl or o-t hi ophene-2-sul fonic acid
§3él g9 or o- 2- oxo- azepan-3-yl  net hox -pyridin-3

h)‘f}ibhi(ﬁrmﬁﬁdfhem KlEInRe LRQDE(RD) N (0N-Hinh dth S6L BAGHY 1505 - @igludfo-2-oxo-
trlflgoronetEanesulfonlc acid (5:2 v/v, 0.62 10 m)
alkde €5- chl or o-t hi ophene- 2-sul foni ¢ acid
[((RE\’)l;j@;?él( DithethoREHBOXY)= H ezl oro-2- 0)%0 azeparl]n 3-yl]- Carbamlc acid tert-
| 0X0- azep met hoxy- py
Pt ‘Pﬂﬂf)(g gﬁgdﬁo ponaly vgs 31@80&“1 1%%@?)1 dp I%PHWB@P %Mﬁﬁﬁl 4

ibQa ). After 2 h the reaction m xture was

oncentrated under reduced pressure and the re
e ﬁ‘YPﬁe? deled Ry Wiz érraﬁfarwé(%wé@www%&f@ﬁh The reaction

ﬁﬁitﬁfe&bz%%oﬁ%ﬁ@ﬁtbﬁ SRR LB CReRaRadiR @ﬁde&faltéaeonc@ ol
(Na2sS™4), filt , .concentrated 15 under_reduc

ﬁqeggg@}lee ’Té)ﬁae ﬁp}tqqt@ddwgprlgp |sqlbxgabaé]|ded CH,CI, (15 ml) followed by
{H%QHI) R &‘dcﬁﬁ&@@ﬁ%ﬁ% s b%smmqnll)z 5 mibDt & sslatibA 068 Mo

V5:
chloropyrldme 2-sulfonyl chloride (0.33 g, 1.1 mmol) in CH2Cl, (5 ml) was added and

the reaction mixture (pH 8) was stirred for a further 1.5 h. The reaction mixture was
purified over silica gel (heptane-cthylacetate, 95:5 — 0:100): white solid 0.37 g (76 %);
MS: m/e = 490.2 (MH™).

b) 5-Chloro-pvridine-2-sulfonic acid ((R)-5.5-difluoro-2-oxo-azepan-3-vl)-amide




10

15

Exanpl e 18 20 5- Chl oro-pyri di ne-2-sul fonic acid
(4-di fl uoronet hoxy-benzyl)-((R)-5, 5-difl uoro-2-oxo-

w@zepawmi%e yl ) - am de a) 5- Chl or o- pyri di ne- 2- sul PONER2006/064935

acid [ (R -1-(2, 4-di net hox. -benglyl) 5, 5-di fl uor o- 2- oxo-
azepan- 3-yll -am de

Mu@(uﬂ? g%natrglkr)l rﬁngrtlfgfgul?%actggér]%éf&/)tgﬁgéroql:l&est Elﬁfognd@%gd 59/@ 2.44
w1 Owassldpd was-chlioss phwdidei2nsudonivl acxﬁll [€R}- d)f(éﬂedlmﬂmXMDCMYI) -5,5-

s SO 05 PSS B0 e o

Adtgt Uh ghevgactvonmehire atae donpedented eddoaddymed psassuae and the residue

FPR7 RAT St CREE AT Wb oy Fygd 5 KR gk onate

m;d Bl@nd, Heedi (NmSDs)e filtaietil t Gomaerafatéduum dpr seduasdpietsudetany purified

gYﬁ?or dé‘)’l 6166:%:;,%%' é{flglg%tﬁé 151; 6'1 %{;Rg%féh%% (Si%f %m c=

(0 (MKBE).r eaction ni xture (pH 8) was sti rred for a
further 1.5 h. The reaction m xture was purified over
silica gel (heptane-ethylacetate, 95:5 - 0:100): white
exi-Cilddo-Pgridine 7B slfonic ¢l (dadliflucroh®@h @xy bddeyl)-(35)-HH-difluoro-2-
| g -3p Ldipe-2-sul fonic acid
- 2- 0x0-azepan-3-yl)-amd e WO
zmmmamﬁlﬁnepmmmaaﬁd 06Y RS- difh®toA-moxizgpan-3-yl)-amide (0.21 g,
n fl uo ci
81 Pt o R b ibEABT RERFR i fldesor e woLmop JeGRs 0858
é,ﬂﬂ ﬁdnd)l() Kk (Oh2@ 0-1pyrmdl) meradslad fodiydMEi(d0 ml) and the resultant

%e(a]@Faounorrnox% eoxy(aosnlglrzrgc? ot 1? %/ (Q § %{15('1 fgba(})ﬁ,}tlonalé h7aé r(r),rotmltsmperature

nndatiaa Iakgamcamt)ls;ﬁwee (Ih@ sﬂﬂv&nt wabfr¢reoved dmdbhednmlqiresmre and the

m Xt ure was ncent [ c ean
il s B PR B Gt T PR AR G B ona:
dich loravatane/ Me@Hat ¥xD aghtdp bsowash oin(id3cay bonate and
ﬁ@a@ _qlrbzg 2S54), filtered, concentrated under

d %68 “and purified over silica gel
(hept ane-ethyl acetate, 1:1 - 0:1); white solid 0.22 ¢
(84 %W; Ms: me = 340.0 (MH). 10 c)
5- Chl or o- pyri di ne-2-sul foni c acid
(4-difluoronethox.~yl)-((R)-5,5-difluoro-2-
0x0- azepan- 3-yl ) -am de 5- Chl or o- pyri di ne-2-sul fonic
acid ((R)-5,5-difluoro-2-o0xo-azepan-3-yl)-amde (0.21
g, 0.61 mmol), 4-(difluoronethoxy)benzyl brom de
(0.23 g, 0.91 nmol ), K2C03 (0.85 g, 6.08 nmol), Kl
(0.02 g, 0.12 mml) were added to dry DM (10 nl) and
the resultant 15 reaction mixture was stirred for 1.5
h at 65 C and for additional 3 h at roomtenperature




under an argon atnosphere. The sol vent was renoved
under reduced pressure and the residue was purified

we@@r/o%iibo ca gel (first: ethyl acetate /n-heptBCEER2086/064935

10

15

20

25

v/ v; second: dlchloronethane/3?®CH 100: 0 - 95:5):
brownish oil, 0.23 g ; Ms: me = 496.1 (MH). WO
2007/ 020190 PCT/ EP2006/ 0649 2 Clains 1.
Compounds of the general foﬁ§%¥ﬁ§ ~0O0 OONH R3 R3
R5 R4 R4, R5 5 wherein RL is |lower alkyl substituted
by hal r roaryl, unsubstituted or
substlgggﬂgn@dsﬁ§}%é%hm. Hﬁéﬁheterocycloalkyl aryl
or heteroaryl, which are unsubstituted or substi t ut ed
by one or nore substituents, RSel ected fromthe group
consi sting of hal ogen, Ipmer(al | oxy, 10 | ower al kyl
substi tuted by hal ogen, Ciéﬂmer | Kyl substituted by
hal ogen or are substitut@d gy C( ONH NR' 2,
(CRYMC(O-R, heteroaryFQs -1 ower al kyl ;
R3/R3', R4/R4' and RS/ RS ndently from each
ot her hydrogen or fl uoro, mh “RS at | east one of
R4/ R4 or RS/IRS is always fluoro; Rl is aryl or
hydroxy; 15 R' is hydrogen, cycloal kyl or is
Qﬁ&@ﬁpcycloalkyl; R is hydrogen or lower alkyl; mis
0O, 1, 2 or 3; and to pharnaceutically sui tabl e acid
ddition s al ure .enan tio acennat e
BF € clodSFasruh S EBl R R G BRTO LTS b SR or
formthNMﬁ&%xhwmgmbed in claiml, wherein R4/R4' are
both fluoro and Rl is phenyl, substituted by hal ogen.
B’ Coimpuraysloalkylf anyherd etéroanyt @\dmhhrtge tosubisaiutedgr substituted by one

wher /
s 5\ Ry MR S48 B LGB0, B s
cl ai lwm@r alligyli sohstoiep by hdb gar,€)-Rpver alkyl substituted by halogen or are

4 1L IAON Y ORIZSROS PRI Rl 196 R

- azepan

RYR*, RY/R* and R’/R” are independently from each other hydrogen or fluoro, wherein

at least one of R/R* or R*/RY is always fluoro;

R’ isaryl or hydroxy;

R” ishydrogen, cycloalkyl or is heterocycloalkyl;
R ishydrogen or lower alkyl;

m is0,1,2o0r3;

and to pharmaceutically suitable acid addition salts, optically pure enantiomers,

racemates or diastereomeric mixtures thereof.

2. Compounds of formula I as described in claim 1, wherein RY/R* are both fluoro

and R' is phenyl, substituted by halogen.

3. Compounds of formula I according to claim 2, wherein R? is phenyl,
substituted by halogen and/or C(O)-N(R”),.

4. Compounds of formula I according to claim 3, which compounds are
4-{[ (4-chloro-benzenesulfonyl)-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-amino]-
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wdad 2@ 0201eh| or o- benzenesul fonyl ) - (

WD 2007/ 020190 PCT/ EP2006/ 064935 - 33
nmet hyl } - N-cycl opr opyl - benzan de or

(R)-5,5-difluoro-2-oxo- azepan-_%yl) am no] - nethyl }-
3-fluoro-N-prolidin -1 -yl-benZam de. 5. Conpounds of

for mul qnégﬁilﬂg)?&@rpg}g HSHZ AL 2, wherein RZ is

phenyl en and | ower al koxy.
ALADIRAT IO N

CoNpoung§h '\f\?% fluoro- N pyrrolidin-1-yl-benzamide.
4-chl oro- -di fl udro-4-ne hoxy benzyl) - N-((R) 5, 5-

d|f| or 0- 2- 0XO- epa y nesyl | f ona 7.
SRR s oA Bedn ol T B N pheiy,

vvher el pubdituted phanken arddlosabskotyut ed by hal ogen and

heteroaryl 8. Conpounds of fornmula | according to

cl ai
o ookt SPRRAALL deBording tq claim 5, which compougs are
[2-fl udlr@ﬂqmclml ¥ diflugroag-mathewyobenzyyiN-{ Gonridjtluoro-2-oxo-

-benzerﬁg%j»gl tpp@meggenegﬂfoggmnds of formula | as
described in claim?2, wherein Wis phenyl, 15

subs ®) oungds of fopnul a |
oot AGTRRER o] TS de LD BTG Sgiereih 8 phEnyl,
{[ (4- chlubstoutoé bz anleged iranydtgrofiyR) - 5, 5- di f | uor o- 2- oxo-a
zepan-3-yl)- am no]-nethyl }-phenyl)-propionic acid or
3-(4

R A LR A AR A
zepan- 3-ghlyro-Ne((R)-5,5- dlﬂuoro— -ox0-azepan-3-yl)-N-[2-fluoro-4-(2H-
am noj ['T“?M']‘M akol@?f)%ehzﬁ} BEL RN Esultyh phige. acid. 11

npoun s of formula | "as described in claim1,

mher is hetero t.ed hal 2

R-B’d‘iﬁﬁ’fﬂ’é’déio% %6?’1‘}%]3?3@6%1 8 gb‘ﬂiﬂﬁb%f herap & }ﬁpil,ena’
V\,her ei nuRtituted (ORLCaOKW’. substituted by hal ogen. 13.
A process for preparing a conpound of fornula | as

def i h@dCanmpa@inass ot folmukhl awbondingde skhimdyphichesmpoOukd3 are
2007/ 020490 PCRLEPRO00 08A930 - (3%5.5 Mo RS b fpan-3-y1)-

conpou
amino]-methyl}- phenyl)—proplonlc acid or
3-(4-{[(4-chloro-benzenesulfonyl)-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-

amino|-methyl }-phenyl)-3-methyl-butyric acid.

11. Compounds of formula I as described in claim 1, wherein R'is heteroaryl,

substituted by halogen.

12. Compounds of formula I as described in claim 1, wherein R' is lower alkyl

substituted by halogen.

13. A process for preparing a compound of formula I as defined in claim

1, which process comprises

PCT/EP2006/064935

S.6dlidyeriond-exo-wkeipehr 3- yl) amino]-



NH R3 3 RRARAE RERRSE1 I 5 with a conmpound of
formula R-S02-C I1l1 to a conpound of formula R2 N
WO200RED1® 0 NH R3 3' R R4 R4 R5 R5' wherei n RICT/R2006/064935
R3/R3', R4/R4’ and RS/RS havejthe neaning as
described in claim1, or 10 b? reacting a conpound of
formula RCS 0O 0 ONHNH R33 RRA R4 R5R5 1V
with a conpound of fornmula RZ-Cl12-hal V in the
presence of a base 15 or with a conpound of formnmula WO
2007 90 P 5 -35 RZ-CH2-CH VI in
t he {lﬁégs%ﬁ%eaC%pgﬁég%?éoqgﬁg%npound of formula R2 N O
RCS O 0 NH

5 with a compound of formula
R'-S0,-Cl 111

to a compound of formula

wherein Rl, Rz, R/R® ’, RY/R* and R /R have the meaning as described in claim 1, or
10 b) reacting a compound of formula

ngéo

N
N
H

0O

o)

with a compound of formula
R>-CHy-hal V
in the presence of a base

15 or with a compound of formula



R33RRAIRAR RS 5 wherein Rl, R2, R3/R3', R4/ R4
and RS/ RS' have the neaning as described in claima1,
wapah7/0ed19desi red, converting the conpounds obtBETEPR2006/064935

into pharmaceutically acceptabke acid addition salts.
14. A compound according to cla m1, whenever prepared
by a process as clainmed ipz _&haiyn 13 or by an
equi val ent nmethod. 15. A ﬁeg%%éggnéﬁLontaining one or
mothe pesapewi@bsfas clained in claim1 and
pharmaceutically acceptabl e excipients. 16. A

'ﬁgﬁgﬁ Lhg to claim 15 for the treatnent of
gf%%el r%§§§@§égge or comon cancers. 15 17. The use
of a conpound according to claim1l for the manufacture
of medicanents for the trea’ment of Al zheimer's
di sease or common cancers. {18. (The invention as

herei nbefore described.i;s—N
[¢

wherein R!, R, R¥/R*, RY/R* and R’/R” have the meaning as described in claim 1, and

if desired, converting the compounds obtained into pharmaceutically acceptable acid

addition salts.

14. A compound according to claim 1, whenever prepared by a process as claimed in

claim 13 or by an equivalent method.
15. A medicament containing one or more compounds as claimed in claim 1 and
pharmaceutically acceptable excipients.

16. A medicament according to claim 15 for the treatment of Alzheimer’s disease or

common cancers.

17. The use of a compound according to claim 1 for the manufacture of

medicaments for the treatment of Alzheimer’s disease or common cancers.

18. The invention as hereinbefore described.

KK



