10

15

WO 20071020190 PCT/EP2006/064935 -1- Case 23268 FLUORO
SUBSTITUTED 2-OXO AZEPAN DERIVATIVES The invention relates to
compounds of general formula R2 r0 RCS ONH RR3 R5 RdR4,R
WReBIH LTS lower alkyl substituted by halogen, or is aryl orPRa{EF3e{i§/P64935
unsubstituted or 5 substituted by halogen; R2 is heterocycloalkyl, aryl or
heteroaryl, which are unsubstituted or substituted by one or more
substituents, selected from the group consisting of halogen, lower
alicdeex @ 326fver alkyl substituted by halogen, O-lower alkyl substituted by
halogen or are substituted by C(O)-NR"2, (CR2)m C(O)-R’, heteroaryl or
S(0)2-lower alkyl; 10 R3/R3', R4/R4' are independently from
each other .-5!5 SRR % V. A-(pid SHEEANSPIERANMINER S /RS
is always fluoro; R' is aryl or hydroxy; R" is hydrogen, cycloalkyl or is
heterocyglaalitylioRASINAPARRL0L IRWEF Akl ke 0, 1, 2 or 3; and to
pharmaceutically suitable acid addition salts, optically pure enantiomers,
racemates or diastereomeric mixtures #iereof. As used herein, the term
“lower alkyl" denotes a saturated streﬂ/ghtoor branched- chain group

containing from 1 to 7 carbon ator ‘:sf\f 0 ruple, methyl, ethyl, propyl,
WO 2007/020190 PCT1EP20061064935 -ﬁ\']usopropyl, n-butyl, i-butyl,
2-butyl, t-butyl and the like. Prefe X | gfoups are groups with 1 - 4

carbon atoms. The term "lower alk%xg;' qut%s a group wherein the alkyl
residue is as defined I

wherein

R'  islower alkyl substituted by halogen, or is aryl or heteroaryl, unsubstituted or
substituted by halogen;

R*  isheterocycloalkyl, aryl or heteroaryl, which are unsubstituted or substituted by. one
or more substituents, selected from the group consisting of halogen, lower atkyloxy,
lower alkyl substituted by halogen, O-lower alkyl substituted by halogen or are
substituted by C{O)-NR™,, (CR2)-C(O)-R’, heteroaryl or {O)»-lower alkyl;

RYR?, R/R* and R*/R” are independently from each other hydrogen or fluoro, wherein
at least one of RYRY or RY/R” is always fluoro:

R’ isaryl or hydroxy;

R” ishydrogen, cycloalkyl or is heterocycloalkyl;

R ishydrogen or lower alkyl;

m is0,1,20r3;

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,



above, and which is attached via an oxygen atom. 5 The term "halogen"
denotes chlorine, iodine, fluorine and bromine. The term "aryl" denotes a
monovalent cyclic aromatic hydrocarbon radical consisting of one or more
- fYEEHYIgYIe which at least one ring is aromatic in nature, fTRCEXERGHIY(e4935
rphen. , or naphthy'. he aryl - u 1™Y" 10 hy2Y r preferred J' & --- pis 11 The
term "heteroaryl" denotes a monovalent aromatic carbocyclic radical,
corRFRY!-dt TeHEk bRBtHetebB bl D Wl eab i ¢rbkh fialeisd pledrsmtntgusteronps
N, ®ior IS, Jenriexampte pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl,
thiazolyl, thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl,
tetrazolyciihﬁ ﬁbraﬂ'ldwla;zgladx{zic%;{ldws%cgrﬁ;ﬂ%?&mﬁhfh?@? i-@glzsa@glxb defined
Preferre teroaryl gr are pyri thienyl, triazinyl, furyl or 15
thi%%Yf/l .m}fg%%ﬁrlﬁ}’{'ﬁ%t%ﬁrjéoés}q&%%I%ﬁg%fe%bg{%‘s a non aromatic hydrocarbon-
radical ,containi t least one heteroatom, selected from the group
SconsistiGrR 04F &1L BRI DYty (PR R PARe
tetrahydrop%/ranyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morphoRAGISFthSHoPERUH §IMB RSTEYREY BEYS B eabaliir e gigurE isrd
maxphohinglpHipe ridimykofussd natiging viied tekmst oycldafidiglidenotesmaature, for
saturalgd GRERPCUGIC G cORIBIRIAg.] 5-1CAN0R, Aloms. The term
"pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric
10acid, 25!phésphdritcawicy] Citeitostsid pionniieleidr foniirisuhoid chealeiicacid,
acetieasidy stRaln At darbaticasitdmethane s suiQRicaGig of N, O or S, for

Poluenesulionic acid.and e liss, |t has heeh found that ine compounds

of genepral%mﬁjlgyf a"reyy-ggcre]tas ’%lgﬁ%r and the re aaté(éydom% unas™

maybelisetifatptienreamyb iodiiaihbiipereoldidé dsl Birtdmhhoh ] oxadiazolyl,

caneesslyh oliding-biyt. Potlirritekter cefvigahgareinemag anbieast301, furyl or
1sCalginiRas and malignancies of the hematopoietic system. WO

2007/020190 PCT/EP2006/064935 -3 Alzheimer's disease (AD) is the

most ¢ on cguse of dementia in later life. Pathologically AD is ..
characiU o by NS SLan G bR BT A i
plagoEs AR ieRscenaa eI ANGIE C PHIR RIS 4G De & At for
maicly sempessd ef anyeitpeptjdesibeisypeptideaidichriginate,
frog), tRlS . EYIRIch RESEH SRR T EREIN MRS RY 2 BEUGRATRIQIEIMH Sy
cleavage steps. Seveéral forms o

20 groups are morpholinyl, piperidinyl or pyrrolidinyl.

The term “cycloalkyl” denotes a saturated carbocyclic ring, containing 3 — 7 carbon

atoms.

The term "pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
25 phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

It has 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 inciuding but not limited to cervical carcinomas and breast

30 carcinomas and malignancies of the hematopoietic sysiem.



of APP have been identified of which the most abundant are proteins of
695, 751 and 770 amino acids length. They all arise from a single gene
through differential splicing. The Abeta peptides are derived from the

e gendam of the APP but differ at their N- and C- termini P ERZIMG/064935
species are of 40 and 42 amino-acid length. 10 Abeta peptides are
produced from APP through the sequential action of 2 proteolytic
enzymeSltbeiney (Jisead (AL d g seo (3 Bearatasese lbalrarchirstin e life.
expacelodanpmpin of AR Bytside-ph e iransdaembsane damain
(T\D, r a C-terminal nt of, ARP. containing the TM- and
B A B R R s
whighindjeveroatselaraleidpagiviep O8hwonsep Bdadthih ithe T toegrodube f-

sth%é(go@fp;m&m&@ncwpm@eﬁm eI RBIBRIQHSY Qbp&REIR-a1 forms

pepfi is of, 40 amino_.acids length (A(340), a minor species carries 2
oS T D HAAREAL LR A AREl s ATisehet T pdhend 70
mdiaipatsslidenethniylerdpastidenmhengdessardtusads diftypictilapbaityl The
Proteasgepiney segeatataisrapEaieabia-asti vityh LArsonsigling of sere@knd C-
Proteig: A GRaslion FeamplsIBliygisiood. However, the

|

p 3 .
presenilins are essential components o ?hIS actlvﬁy nd may represent a

f atypical aspartyl prot hich ¢l ithin the TM of
Otneir subLEALSTAN AL SHE hEHEANE< BORRODIE RIS b Ris
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Otheredgentiahyoomponed s af d/ysecratasPriaydoapriesenifirst hiaastrin

and the AIGURS 9&#8?@‘}&“&%&'&%@&%@%& VAR EHB%B?(;%@%

y-secretase are the APP and the proteins of the Notch receptor

holagRse ¢ Saeramel e e Mg she dnrad avina wasiggomain

furtberpnembpant protsingdorelater o ARR RO NG e WS acent positions
demanstrated by genetic means, i.e., ablation of either the presenilin 1

ant S Gehed ¥t tharArussiy gemsrtiiss sddRrSHeRIImiTRImeN: rrunaigrity of

fO_mrl}l@t@pq? ignalings Mm?]§§ubﬁﬁl%ﬂxthmgpafﬂﬁm@fﬂspycié%&flﬁﬁm a%@i;iolnal
with specifi¢c y-secretase inhipjtors. Notch receptors aje not on / essentia
Byt o A PE e

in SHBRAHR HeVSiosTRERE BT SIS DlaS RRITIEAT r6IE Fsey AR fegtigapylod
th@%didke-organism which continue to undergo proliferation and
differentiation, e.g., hematopoietic cells and epithelia of the gut and WO

2007/020:90sRectdRR2006108 495 tyid skinasd Masionalingok Nptetrolytic activity

re%%HtPsgﬁ SISy ! Or‘j%&%“'%ré’x%ﬁ? dsequence.of S}(Y;%“ti%éezb”}?fl&% t&}ﬁ

ligand o the e‘f?a o.Ir). agged group, c?é%vage ot lt‘f)e e}g) (acéllllu A7 domain

byHaw BT Al [@Fﬁ‘i@@@és(qfﬁxmlﬂﬁ&%{%@éa@}é af Blsagkiyieyisy diieay represent a

y-seorgtasg ofishipiciiexdiatoh ptranssembiane:domain. (hHENatemeleaviages

re%HHWJﬁ]%Q%Jﬁ%@eggmﬁ(ﬁ%&m%@ﬁc proteins. Other essential components of
Y-secretase may be presenilin, nicasirin and the products of the aph1 and pen-2 genes.
Proven substrates for y-secretase are the APP and the proteins of the Notch receptor
family, however, y-secretase has a loose substrate specificity and may cleave further
membrane proteins unrélated to APP and Notch. It was demonstrated by genetic means,
1.e., ablation of either the presenilin 1 and 2 genes or the nicastrin gene, that y-secretase is
absolutely required for Notch signaling. This was subsequently confirmed by treatment

with specific v-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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5 domain which then translocates to the nucleus where it acts with other
proteins as a regulator of a specific group of genes. Arole for Notch in
human oncogenesis was most clearly established for T-cell Acute
WiniptdHstic Leukemia (T-ALL). Some rare cases of T-ALEGHERF @ (768335
chromosomal translocation which leads td a constitutive activation of
Notchl Recent it 10 was reported that ca. 50% of all T-ALL cases have
ol Notehr e EEROT W HIER SIS A SE bR SRR FORD L
It Waﬁxsgmwm ItpatdgrbwtDefisomeseed! dinep dérived dfoim suckedbukeduasin by

Were |vetotr t with y-secretase inhibitors which confirm
e A B B e e SN v
is umase@bl MGyl rébemtivapervrBolfids @e&tﬂ@eémens)étgﬁ &Y lpsmic

requirach feh RIBIntannGIRe Reolastic PRENDE/PR AisrRBH GRS QHNERs as a

celllcs&ull'%e Iastlon f the e [as- sg&allng pathway is found in a number of
common canceprs mcl%rg sg cérwcal carcinomas and breast carcinomas.

The y-sefristsdarateisiyn %@&BP@R&?B%%@ fBP%h@eﬁFBcﬁﬁ@t]i’c‘}ﬁhB@ Kpdrgel
peptides . yfis Hasibeerkahowl-Boih [Spgenaticrmsan S - AEI, slokatiafi-of

th%&Bﬁ?@é&wﬂlgﬂﬁ%%grthgﬂ lowsmoleeuafiweloRt BT8P otch 1. Recently it
mpounds. Since accordlgﬁ to the am loid hypothesis of AD.the

prS"&a E%ﬁ‘% Ftfepositibit ehEﬂ’ﬁ AR TR Bﬁggﬁéé‘?‘ffpm‘
is whohgitotbatsselective abidipdtens ﬂhlqmmhgtcgmse@rfme afillibesdsufall

for g BIE RO ANCAINIAN o1 ARIRUSNE LOTRRUTR AL NS

invention WI e usef treatlré? AD or common 25 cancers by blocking the
actAfroe]-seerstiid widPedo&AG BF3Eenting the formation of the

various amyloidiegarictAblatalp epiicesarn firthermedan byvblabkireg itheper
NQIERASIERAING RAOWAYFARESY- EANHH e IRra W, ﬁ?’lﬁ%%ﬁ@&@?&?&!étypc in

Numerous documents describe the current knowl

€ on y-secre
RS e e HAOR TG BLIBTCIRTGHEE BETHE BNRSES Joadapoer of
(220423 @eeeessdhermgw@mm}rya(z@@@@m@@m?m@8@5 Nature

ReV'eW%Nﬁ%?%%%en%@ﬁf{ is%b'ot‘ffﬂ %%&'fo? 1RE ?5'819 0% %Sﬁé{a peptides.

Transactio 0. part 4 ent Topics in Medicina
CHémisapeeoepown 9?@19836@51@&%& IMeEF?&H&’P @ﬁ@ﬂ%ﬁ%‘in pgoEngsawd by
9, D@ rddled &7 wIl8h, it BivgyDeveloprietifie sentidn Sk, (Rd 1ad2did hypothesis

20&%&[9 ﬁfcgp%ﬁﬁgﬂgﬂyaﬂ- ® g&}ﬁ ¥Rk B N im0 423402 the disease, it is
thought that selective and potent inhibitors of y-secretase will be useful for the prevention
and treatment of AD.

Thus, the compounds of this invention will be useful treating AD or common
cancers by blocking the activity of yv-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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FEBS Letters, 483, (2000), 6-10, Science, Vol. 297, 353-356, July 2002, 5
Journ. of Medicinal Chemistry, Vol. 44, No. 13, 2001, 2039-2060, Nature
Cell Biology 2, 461-462, 2000, Nature 398, 518-52..2 1999, Nature Cell
Biology 3, 1129-1132, 2001, PNAS 98, 7487-7491, 2001, 10 Cancer Cell
1, 75-87, 2002, Science 306, 269-271, 2004, Mol Cell Biel 23, 655-664,
2003, Nature Medicine 8, 979-986,2002 and Oncogene
2265988608200 R et dfdiigto & H'taspect, there is provided
camppounds.efiireaensral fortoudanR 2Re, HeeSich 0'5NH 20RsRR R
S "'Rsi rej ]is lower alkyl substituted byhalogen, or is aryl
orﬁse eroé}%?’\gégu@%ﬁe%%g’r substituted by halogen; R2 is ‘
hetseaesycIohIRYT, 3f & hétbrédiyl, which are unsubstituted or substituted
byiane. ervraissaliStitnents, Seletaddrodnie, gi5aRedhsisting of
halogen r g lowesalkyl substituted by halogen, O-lower alkyl
s%%%{gtg%%%%%ﬁ%% ﬁ?ﬁbstituted by C(O)-NR"2, (CR2)m
CldyRe F18terSaryfor 8f0)2-lower allcyl: R3/R3', RIR4' and R'RS' are
indkependeiitBidiom 2adi%tiér togen or fluoro, wherein at least one of
R4R4s 9k RadR 748 alwgys fluoro; 35 R'is aryl or hydroxy; a R"is

hyd loalkyl or is het loal cyl:
YRR PEI9RK gl eterocycloal ey

Science 306, 269-271, 2004,

Mol Cell Biol 23, 655-664, 2003,
Nature Medicine 8, 979-986, 2002 and
Oncogene 22, 6398-6608, 2003.

According to a first aspect, there s provided compounds of the general formuia

wherein

R!  is lower alkyl substituted by halogen, or is aryl or heteroaryl, unsubstituted or
substituted by halogen;

R? s heterocycloalkyl, aryl or heteroaryl, which are unsubstituted or substituted by one

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

lower alkyl substituted by halogen, G-lower alkyl substituted by halogen or are
substituted by C(O)-NR™z, (CRz} »-C(0)-R’, heteroaryl or S(O)2-lower alkyl;

RYRY, RYRY and RY/R” are independently from each other hiydrogen or fluoro, wherein

at least one of RY7RY or RY/RY 15 always fluoro;

R’ isaryl or hydroxy;



R is hydrogen or lower alkyl; m C , and to pharmaceutically suitable acid
addition salts, optically pure enantiomers, racemates or diastereomeric
mixtures thereof. According to a second aspect, there is provided a
process for preparing a compound of formulas as defined in the first
aspect, which process comprises a) reacting a compound offormula O N
R NH R R R R5R5ii with a compognd of formula R'-.SO>-CI Il to a
compound of formula® O ON"; PS3 Z4 4 RAP." wherein R, R', R3/R3',
R4/R' and have the meaning as described in the first aspect, or b)
reacting a compound of formula -7b- RCS00 ONNH R5 SR RRaR
1V with a compound of formula Ra-CHr-hal V in the presence. of a base

o with,g }QQQ%QL?}H}QIQ&@[%@&@Iocycloai}:yl;
R ishydrogen or lower alkyl;
m 1.0, 1, 2013

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

racemates or diastereomeric mixtures thereof.

According to & second aspect, there is provided a process for preparing a

compound of formula I as defined in the first aspect, which process comprises

&) reacting a compound of formula

with a compound of formula
R-SO,-Ci JiH

o a compound of formula

O ) H
~
R
i
=
P'.4'\4-x§§:{'
R = I

. ) 2 - . 4 a0 5 3. - . . ~ v
whersin R, B, RY/R®, RYR" and R*/R” have the meaning as described in the first aspect, or

b) reacting a compound of formula



R'--CHa-OH in the presence ofPh3P to a compound of formular; (D p
NH O RR~R/- wherein R1, Ra, R3/R3, R'/ffand R3/R" have the meaning
as described in the first aspect, or if desired, converting the compounds
obtained into pharmaceutically acceptable acid addition salts. - je
According to a third aspect, there is provided a compound as defined in
the first aspect, whenever prepated by a process as defined in the
second aspect or by an equivalent method. According to a fourth aspect,
there is provided a medicament containing one or more compounds as
defined in the first aspect and pharmaceutically acceptable egeinientc,
According to a fifth aspect, there |scprowded the use of a compound as
defined in the first aspect for*“*the ﬁ1an cture of medicaments for the
treatment of Alzheimer's dlse@se C on cancers. Objects of the
present invention are the compound of formula | per se, the use of
compounds of formulas | and thaf rm eutically acceptable salts for
the manufacture of medlcamentstQF e figatment;of diseases, related to
the y-secretase inhibition, their manufacFure medicaments based on a
compound in accordance with the invention and their production as well
asitiezwsampfeshap Stdsidf formula | in the control or prevention of
Alzheimer's disease or common cancers including but not limited to
cervical carcinomas and breast carcifdrragl , Kfurther object of the
invention are all forms of optically pure enantiomers, recemates or
diastereamene shbdates for compounds of formula I. The most preferred
compounds of formula | are those, wherein R4/R' are both fluoro and R1
is phenyl, substitutedAy-halagen. Preferred compounds from this group
are further those, wherein R2 is phenyl, substituted by halogen and/or
C(O)-N(R™")2, for example the following compounds

R*-CH.-OH VI

in the presznce of PhaP

to a compound of formulz

wherein BL B2, RYRY, RYRY and RP/R™ have the meening as described it the first aspect, or

if desired, converting the compounds obtained nto pharmaceutically acceptable acid

addition salis.



4- { [ (4-chloro-ben zenesulfonyl) -((R)-5,5-diflu
oro-2-oxo-azepan-3-yl)-amino] -methyl }- N-cyclopropyii-benzamide or
4-{[(4-chloro-benzenesulfonyl)-(
(R)-5,5-difluoro-2-oxo-azepan-3-yl)-amino]-methyl}- 3-fluoro-N-pyrrolidin -
I-yl-benzamide. Further preferred compounds from this group are those,
wherein R2 is phenyl, substituted by-halegen and lower alkoxy, for
example the compound 4-chloro-N-(2,3-diflu oro-4-methoxy-benzyl)-N-
((R)-5,5-difluoro-2-oxo- azepan-3-yl) WO 2007/020190
PCHERZRN6106493% abrdoenienasyifonanide:iplemédcomped hdse

-~ from this group are those, wherein R2 is Qfen |, substituted b Qhalogefn

et GAIE T AR the Fooung B OURE ASSRISrERER) ™ =

equibaledlitheokat2-0x0-azepan-3-yl)-N- [2-fluoro-4-(2H- [ 1,2,4] triazol-3- 5
yl)-benzyl]-benzenesulfonamide. Preferred compounds from this group
are further those, wherein R2 is phenyl, substituted (CR2)mC(O)-R’, for
exampledhe: follovingicasppoldis:3(4rovided a medicament containing one

or B R B B Etlhre B neiRasRai M mReT

excdridrd[(+-chioro-benzenesuifonyi)-(IK)-5;
5-difiuoro-2-oxo-azepan-3-yi)-amTno]- methyl)-phenyl)-3-methyl-butyric
acid. Preferred compounds are further those, wherein R' is heteroaryl,
substitdetinbytohaftige aspe R s towetaligd Stistituiethhy halogenasTdudined

. _present compounds of formula | and their pharmaceuticall acc ptable

m tg%\ 5 85REH %05 Hiepaia %V%ee?ﬁé sgqf?ﬁ&%ﬁ%’np éilngtr,efr‘otFXéi%ar%?ple, by

Alzpeeesselsdescoibeshbelensanebieh processes comprise a) reacting a
compound of formulaO R,,,NNH RS R R 4 Ra R5R with a compound

: of E%SQHLan the present invention are the compounds of formula I per se, the use of
compounds of formulas I and their pharmaceutically acceptable salts for the manufacture
of medicaments for the treatment of diseases, related to the y-secretase inhibition, their
manufacture, medicaments based on a compound in accordance with the invention and
their production as well as the use of compounds of forraula I in the control or
prevention of Alzheimer’s disease or common cancers including but not limited to
cervical carcinomas and breast carcinomas. '

A further object of the invention are all forms of optically pure enantiomers, recemates or

diastereomeric mixtures for compounds of formula L.

 Themost preferred compounds of formula [ are those, wherein
RYR* 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

4-1{ (4-chlore-benzenesulfonyl)-((R)-35,5-difluoro-2-oxo-azepan-3-yl)-amino]-methyl }-
N-cyclopropyl-benzamide or -

4-{[(4-chloro-benzenesulfonyl)-( (R}-5.5-difluore-2-oxo-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-diflucro-4-methoxy-benzyl)-N-{(R)-3,5-difluoro-2-oxo-azepan-3-yh)-
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20 R'-SO2-Cl1 11l to a compound of formula R20 RISs-NO'", NH R3 R

5, Ra Ra Rs R wherein R1, R2, R3/R3', Ra/R' and R'/R" have the

meaning as described above, or WO 2007/020190 PCTIEP2006/064935
WO p)orgaetitg a compound of formula RLSO O O H NH R IRIRE2RG/RE3S
R 'V with a compound of formula n2 nuwg..1v 1.-112-11alV 5in the
presence of a base or with a compound of formula RZ-CH2-OH VI in the
prégeteessiPgPdand DIAD to a compound of formula R2 O RL.S-N O™
NH RP&QRRREoRERFom this group are those, wherein R is phenyl, substituted

by halogen and heteroaryl, for example the following compound
4-chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-N-[ 2-fluoro-4-(2H-[ 1.2, 4]triazol-3-
yl)-benzyl}-benzenesulfonamide.

Preferred compounds from this group are further those, wherein R*is phenyl,
substituted (CR2),,C(O)-R’, for example the following compounds
3-(4-{{(4-chloro-benzenesulfonyl)-({R)-5,5-difluoro-2-oxo-azepan-3-yi)-amino}-
methyl}-phenyl)-propionic acid or
3-(4- {[{4-chloro-benzenesuifonyi)-{(R)-3,5-difluoro-2-oxo-azepan-3- yh-amino]-
methyl}-phenyl)-3-methyl-butyric acid.

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
can be prepared by methods known in the art, for example, by processes described below,

which processes comiprise

a) reacting a compound of formula

with a compound of formula
R'-80,-Cl il

to a compound of formula

wherein R}, R%, R¥R¥, RYR* and R/R” have the meaning as described above,

or
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wherein R', R2, R3/R3', R4/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
TBP BrepaNY of compounds of formula | are described in ScCREHEB20P/0p4935
and 2 and in Examples 1-18. The starting7materials of formulae VII, VIII,
IX, X'and XI are known compounds or maybe prepared by methods
well-kn SWITIR B AT PRBYO ROy Hbbreviations have been used: DIAD
- diethylazodicarboxylate DMAP - 4-dimethylaminopyridine 20 EDC -
-ethyl- |- ( l-dimethylaminopr@py%);@rbqgiiimide TATU
-1,1,3,3-tetramethyl-2-(1H-1,2,3+trigzolq[5,4-b]pyridine-I-yl)-uronium WO
2007/020190 PCTIEP2006/06493%i uoroborate TPTU -
O-(l,2-dihydro-2-oxo-|-pyridyl)-I\L{N ,N'-tejramethyluronium
tetrafluoroborate DMB - 2,4-dimetkfox 5 DAST - diethylaminosulfur
trifluoride DMF - N,N-dimethylformB8miie&:Deoxofld¥r -
[bis(2-methox}-ethyl) amino] sulfur trifluoride Scheme 102 H 0 H2N R\,
N Wich R26H1Q04H I dNtdrRAR3 R3R R4 R5 R VI R3R4 R4' R5 R5 | |
R'-SOZCI Il R'-SO2CIIXRkO R1920=S'0 SORANONNH HNH3

71V at S SUE R S ¥ 4
oL ip-iidg: ¥

in the presence of a base

or with a compound of formula

R*CH,-OH VI

in the presence of PhsP and DIAD

to a compound of formula

wherein R, R, RYR?, R%’PEV 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 formulal are described in schemes
I and 2 and in Examples 1 — 18. The starting mmaterials of formulae VII, VIII, IX, X and X1

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-dimethylaminopropyhcarbodiimide

TATU - 1,1,3,3-tetramethyl-2-(1H-1,2,3-triazolo[3.4-b]pyridine- I-yl)-uronium



3R'R3_R34R4AR5RS| R4 R4'R5RIV R R2CH2hal base V or
R'-CH 2-OH, DIAD VI Ph3BPR\:pR0=S0~-NNH R33'RR44R5R |
10 WO 2007/020190 PCT1EP2006/064935 -9 wherein R', R2, R3/R3',
RO26NEZRBIRS' have the meaning as described above andPREZP2®I6/(64935
triphenylphosphine. An amino-azepan-2-@gne of formula VIl is treated with
an aldehyde and a suitable reducing reagent such as sodium
trisgieadxgtdhehidride or sodium cyanoborohydri.de to 5 yield an amine
conpreun@qfiforma-R 24 soluondai thisramine iendiekiatamathane can
beterg_a ﬁ%go}(}wth one equivalent of an aromatic sulfonyl chloride in the
presence of a ase such as Hiinig's base or triethylamine and catalytic
- DMAB tofefiraftee8®Riah chromatography a pure compound of formula
51. Alre¥nativelyyitheconipourithefidrmula VII can be reacted first with the
sufiqmy! g@@r%gﬁ%gngﬁﬁglfonamlde compounds of 10 formula IV

which are amenablé to further derivatization using for example a

Mt BB o R AT S PaBy ar TIPS B2 B HFiphenylphosphine
and diisopropyl or diethyl azodicarboxylate are reacted at low
temperature under an inert atmospheg@dmadry solvent such as
tetrahydrofuran. The reaction mixture is allowed to warm up and further
stirred at room temperature for several hours to furnish @)fter column
chromatograp 19jcompounds of formula I. igtermediafes of formula IV
can also be tisfg.i fgaction where a h\?llde R Hthe presence
of excess poégls ium carbonate

R
3’ \ .
AP b SRy
R-5Q,Ct i
R-80,C1 ¥
)
B(;;gé' 0
N
H NH

&
5 H

BR* R*p

v

R’CH,hal base V
or

R*-CH,-OH, DIAD VI

¥

10



potassium iodide in dry DMF solvent and at an elevated temperature are
reacted. The reaction mixture is then filtered, acidified and purified using
column chromatography to give compounds of formula I. 20 Fluoro
Miiy2eUlsBtitated 3-amino-azepan-2-ones of formula VII can B plapatethigs
various methods described in the literatuge.and specifically by one

approach outlined in_ Scheme 2. 25 30 WO 2007/020190
PChERRBOGI06RYBE. RIB SerefvR 2 hoet BociarsRioaion fhovHug PhsP is
XligighesReokpkhzO Xl BOCHOBOCHH ,,, BOCH O iv 'UMb 'DiviD P

/Umb Ruthenium oxygen r N catalyst 5 +\6"\~ XIII PdCI2 O XIVa XIVb O
oxo-regioisomers / HOH O BOG N N DMB BOC'N N DI\}@%%%RRS FIF

REH XUE RERRAET KVTER MY DT B R 2'RE RERGES
F FRRERECRZCH R asvibumrizeieesdpropyiidoo(whiehs weebssihipje to
sregutingnthe iaubstifpied behzatdahyde witikion of this amine in dichloromethane can
be reacted with one equivalent of an aromatic suifonyl chloride in the presence of a base
such as Hilnig's base or triethylamine and catalytic DMAP to yield afier column
chromatography a pure compound of formula I. Alternatively, the compound of formula
VII can be reacted first with the sulfonyl chloride resulting in sulfonamide compounds of
10 formula IV which are amenable to further derivatization using for example a Mitsunobu
protocol whereby an alcohol RoCH2OH, triphenylphosphine and diisopropyl or diethyl
azodicarboxylate are reacted at low temperature under an inert atmosphere in a dry
solvent such as tetrahydrofuran. The reaction mixture is allowed to warm up and further
stirred at room temperature for several hours to furnish after column chromatography
15 compounds of formula 1. Intermediates of formula IV can also be used in a reaction
where a halide R*CH;hal in the presence of excess potassium carbonate, catalytic
potassium iodide in dry DMF solvent and at an clevated temperature are reacted. The 7
reaction mixture is then filtered, acidified and purified using column chromatography to

give compounds of formula L

20 Fluoro ring-substituted 3-amino-azepan-2-ones of formula VII can be prepared by
various methods described in the literature and specifically by one approach outlined in
Scheme 2.

25

30



allylamines under reductive conditions) can be coupled to an amino acid
derivative of 5 formula XI using standard peptide coupling reagents such

~as EDC or TATU to afford in high yields, bis-allyl derivatives of formula

10

XL Rig¥I8ure metathesis of compounds of formula XII carCF&P2006/064935
achieved using ruthenium based catalystscas those described by Grubbs.
The 2d generation Grubbs catalyst was most efficient to prepare
compounds of formula XIIL The resul&itikenes of formula XlIl can be
oxidized to the 5,6-oxo 10 regioisomers of formula X1V via palladium
complexes iy a saturated oxygen environment. The regioisomeric mixture
of ketones formula XIV are ihot easily separated by|chribmatography.
This mixtu be further trafisformed to geminal W ZQO@/ 9
PCTIEP2006/064935 -BP%jfidorirfdited compouRas using
commrercigf reagepts such a5 DAST or TedHuor.FCopoundgof
formula XV can be adequately sepatated by silica gel chromatography.
Protecting group removal under acidolytic conditions will furnish fluoro
rind substituted 3-amino-azepan-2-ones of formula VII. 5 The detailed
description can be founa)d in Examples A- hand 1-18, - If compounds of

Formula | are théy may. be convertedt°g colres iBpalgid | .
B% j%gl L DMB
t of

addifighesin The conversion Is accewpelished bytreatinent with at)€asna
stoidhiBiktric amo n appropriate™acid, such a8 hydrdchlori acﬂd,
hydrobromic acid, sulfuric acigl nitri€4eacid, phgSphoric acid and the Yike,
and organic acids suchas acetic acid, propionic acid, §lyzolic acit¥e

pyruvic acid, oxalic acid, malic acid, malonic acid, succiisragithcmalei

acid, fumaric acid, tartaric acid, citric acid, rl::zZ;oic acid, cinnamic acid,
mandehc acid, methanesulfonic acid, ethanesulfonic acid,

p-toluenesulfonie acid, salicylic acid and e like. Typically, the free pase

is dissolved in an inert organic soﬁq&ﬂsu h ag,gisthyl ether, &é(‘a'ﬁhyl _DMB
acetate, chloroform, ethanol or methangél ang the like, apd the acid/added

in a similar solvent. The temperatu X" intained between 0 Eg

C. The resulting salt precipitates spont@rewlsly dt'fay be brought atrt 6f xys,
solution with a less polar solvent. The acid addition salts of compounds of
formula | may be converted to the corresponding free bases by treatment
with at least a stoichiometric equivalent of| a4-20 suitable base such TFW
sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like. The compounds of formula | and their
pharmaceutically usable addition salts pdgsess valuable pharmacological

properties. Specifically, it has been ot m‘the H,N NH
st' R
R 5 . RS
FE RER r* R'E =
Vila Vilb

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 XU can be achieved using ruthenium based catalysts as those described by
Grubbs. The 2™ generation Grubbs catalyst was most efficient to prepare cornpounds of
formula XIII. The resultant alkenes of formula XIII can be oxidized to the 3,6-0x0
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



compounds of the present invention may inhibit the 7-secretase. 25 The
compounds were investigated in accordance with the test given
hereinafter. Description ofy-secretase assay The activity of test
SHIB A Ean be evaluated in assays which measure the TSrEREAYD64935
cleavage of suitable substrates by y-seeretase activity. These can be
cellular assays where e.g., a substrate of the y-secretase is fused in its
cy@B@éﬁﬁ@%ﬁa&imﬁé GO ARG Ao ELBITEEIN HRetrahsrdeasdPivh or
thi®éusidingehenand: adseyonterge 3d, @mbe fidedyalobiferasasivbycliica gel
exm&ﬁﬁHﬂ@gﬁgﬂﬂhﬁﬂﬁ%@%&é@ﬂw&ﬁ)ﬁﬁﬂq@&&%&éﬂ@@&%ﬁ@dﬂfgt@ﬁ} ﬁ“ﬁ%ﬁ
substrate hyy-secr > will le expressi ereporter gene whic
e R R A e
s2PRIORIalR Aseays The SeRGIARR Actiih.can alsa e determined in
cell- free n Vitro & ays where e.g., a ce lin)})sate containing the y-secretase
complexis, neURated Wik 8 suigble APP.dorived substte which s oy
cleavegci {othe Abeta peptides. fie amount ~o produce pep(tl edTean he
detéfififfetivith specific ELISA assays. Cell lines of 5 neuronal origin
secrete Abeta peptides which can be measured with the specific ELISA
assay g FEBYREAT Witk eBRPBGAGY RIHERCTHATER gL deetarsisichdemsttls amount of
reduefiprophagegieiedcAbeteadindd lprovidihd: glmbasuieoidnhithitiaraciheiiric
10Vit&@itﬁ%ﬁ?}\éﬂ%ﬂ@%ﬂ%@@%@@ﬂ&j%H%_@@ﬁi&‘h@l%@@@cﬁ@@ﬁ&&ﬁ%@&&[%@ﬁﬁﬁ@af%id,
soul -Secr nd a.r [ trate. Latter consist .
e R e R i
talt Ot AHCaRBATGRIR, MER A R0 E A0S RIG dfitaBiandsprason
vewrwhasagulfmisacthistrecemifingrciprptsihamvdépunds dosthieytiuatated the
ARRfragneny, waithe Baudlis adierydsacretase ocleanagi-afithrh as diethyl cther,
1sexXtinpelidla domainAnd-whith constities e dSaerelnsm sulsuaies Ihe
assavprnpple described n L xhh.cl 2y ENAS /LY DISR-0IES o o
(2 } HEK5Y3 QSISTBEIR TR ERARIUIRT GRSl St thedniierddimlting s
fr RGO SIS SRAEEIS) HHf SFRABRP i Biga O STthBoM St fdawsPales solvent.
solubjizedn ARIEIoent, (925 GHACS) and Ingubaied with e APP
substrate. The Abeta pepti estwhic are [laro uceq%y y-se_creffase
cleaiatROvlitedTsabatraty e traiciat By spbeifei gL poIEHs sayvaent of a
20 desdribrt{BrockhaysditnetapoNstitaréort A(E) pbdtdivid 86(3028) s@Bum
Tk!ﬁc%@éﬁﬂ@,dd&%ﬁ%?%tﬁ@ﬂ\%?‘ IC50< 10 nM. In the list below are

described some data to the 7-secretase inhibition: RO N

The compounds of formula I and their pharmaceutically usable addition salts

possess valuable pharmacological properties. Specifically, it has been found that the

compounds of the present invention may inhibit the y-secretase.

- 25 The compounds were investigated in accordance with the test given hereinafter.

Descrintion of y-secretase assay

The activity of test compounds can be evaluated in assays which measure the
proteolytic cleavage of suitable substrates by y-secretase activity. These can be cellular
assays where e.g., a substrate of the y-secretase is fused in its cytoplasmic domain to a

30 transcription factor. Cells are transfected with this {usion gene and a reporter gene, e.g.,

ﬁrefly tuciferase, 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



OONH R3a RR4R4R5R5.1 RRRR/R'R/RR /R IC50 Example nM
cClHHF/FHHA41 \/N-Q(R) HCloH/HF/FH/H19 2 (R) WO
2007/020190 PCT/EP2006/064935 - 13 H/HF/FH/H 293 CI/1\(R) F
PRMERKEYH 2 4 cl (R) FH/HF/FH/H 175 Cl/p (R) k-~ Pd4/erEiés bhitdss
416Cl/jk_p(R) CIFH-NHHF/FH/HZ7 (R)0O10H/HF/FH/H17 8
ClI (R) ,CHF2 H/HF/F H/H 459 (R) Cl OHF, H/H F/F H/H 20 10 (R) H/H
F/RridAito#60il hp bR hisbad/ Hhie A= dbitdt Sl 2 GAN Bh (R be determined in cell-
free m vitro asays where €.g., a cell lysate containing the v-secretase complex is incubated
with a suitable APP-derived substrate which is cleaved to the Abeta peptides. The amount
of produced peptides can be determined with specific ELISA assays. Cell Hines of
neuronal origin secrete Abeta peptides which can be measured with the specific ELISA
assay. Treatment with compounds which inhibit y-secretase eads to a reduction of

secreted Abeta thus providing a measure of inhibition.

The in vitro assay of y-secretase activity uses a HEK293 membrane fraction asa

source of y-secretase and a recombinant APP substrate. Latter consist of the C-terminal

10 100 amino acids of human APP fused to a 6xHistidin tail for purification which is

15

20

expressed in E.coli in a regulatable expression vector, e.g. pEt13. This recombinant
protein corresponds to the truncated APP fragment which results after y-secretase
cleavage of the extracellular domain and which constitutes 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 v-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’ ICsp | Example
nM

Rl
Cl O H/H F/F H 4 1
T, [

ct H/H ¥F | H/H 19 2
a (®)




N -N H/H H/H F/F 297 13 CI " H (R) H/H F/FH/H 5 14 (R) OH G / H/H
F/FH/MH 1015 \/ (R) OH N H/H F/F H/H 150 16 F (R) F N H/H F/F H/H
11017 sci\/ O (R) _ CHF2 H/H F/F H/H 1000 18 iN/a/0 (R) WO
FRHHIEIYY PCT/EP20061064935 - 14 The compounds of fobhEAA P/AfE3S

the pharmaceutically acceptable salts of ff%e compounds of formula | can

be_used as medicaments e g _in the form of pharmaceutical preparations
The ceuti[:al DIre tigﬁs daribe adnﬁﬁstereﬁ@ral v, e.gg. in th
form of cpafed tablgts, dragees, hard and soft gelatine capsules,
S'\lllfinne amiillcinne ar cricnanciohs TIhC arlminliotrqfinn can haowiavar.
JTOCroTT Ty CTTTOTIOTUTTY LIBE= A" L=/ \a-l LE=dA>J ) \JI_;{/F ) ! [] 2I\JVV voT ,4
a ectallyi—e¢. in the form df suppositories, parentefally R)
eig. Ing @ E#t\i/ors. The ¢compoupds of foymula | can i)e
p armacettically inert, _ingrganic @r organi¢ catriets for
them jon of pharF Raceutical reﬁé?ationE{}La :to@él,{ 10 cofn starckﬁgr
derivati eof, '(g: a%ds or itg salts and the like can be us(e ,
for example, as guch cakriérs for tablets, ¢ )atgd tablets, dragees and hard
gelatinecapsules. Shitable cagrier fdfidoft gelBtine EHpsulesHre, for ©
exampl table 0i x@s, fafs, semj-solid and liquid{polyols and¥He
like. Depending on the re pfithe active| substance no carriers are,
1L [y Teglired in, the-caseipisqit galatnersapsuiesy 15 7
4 fH' ien| of solutions ang syrupsfare, for] (R}
ter, ipolyots, gBcerol, vegetalile oil arld the like. Suitable
psitories-arg, for | H/H | FF H/H 17 8
S (R)
CHF, H/H F/F H/H 45
OO T T T | e
Ci\@_\i C e, H/H I H/H 20 (ig
3] H/H F/F H/H 460 11
Oy | OF
o F . H/H | FF | B/H 6 12
\& N (R)
ﬁ—N
S H/H H/H F/F 297 13
Ci
O\é oA g ®)
Gl / o H/H F/F /1 3 14
@ = ®)
OH
Cl H/H F/E H/H 10 15
\& F@-{(o (R)
OH
=N H/H WF H/H 150 16
F
e AW ®)
F
/ =N H/H FF H/H 110 17
| O (R)
— CHF, | H/H [ FF | H/H | 1000 18
é—‘(\{\}ci é___@_o (R)




example, natural or hardened oils, waxes, fats, semi-liquid or liquid polyols
and the like. The pharmaceutical preparations can, moreover, contain
preservatives, solubilizers, stabilizers, wetting agents, emulsifiers,
Woewtanavsdicolorants, flavorants, salts for varying 20 the oBRIGER2006/064935
pressure, buffers, masking agents or antipidants. They can also contain
still other therapeutically valuable substances. Medicaments containing a
compound of formula | or a pharmaceutically acceptable salt thereof and

a theraBGEEARPHET ERiBlAE WL SR HEIBLI Y R ISERIP FiohabRe
ascistgpprade s$ ffonthieif gnobeictoinswitidhacomprisesibtirging ofieharmaoeetical
23%9@51&%998[9& formulad.apd/oepharmaceuticalbasceplabiaReids. in tme
addition

‘ alts and, if desired, one or more other therapeutically valuable

S oSBT ARG ST SR B o
therapsiatic allpusman geirsidis: dmvesraaeiceawitly teacnvntiosiéstapoutadly. c.g.
of formeutahas well dadheirppharmaseulicalihacsepirieaalissaraivseful
in the control or prevention of ilinesses based 30 on the inhibition of the

Y'_Secr_e"iﬁ’r%%oﬁﬂﬁhﬁ‘és%%ﬁﬂ BINGLS 9&?@%&3@@%@%@&%&%&?&%}4 Myithin

wide limits and will, of course, have to be ac(l)gusg’ged to_the individual

reﬁlﬂlr%?ﬂﬁrﬂ‘éqwgﬁaﬁﬁﬁfc%ra ERERTHR ML Y REA B SP R SR 0B tRErose:
10 dosay etforladuls izaivesaiefeomaboirroOridipro ande 1006 Hig perhgaysed,

of @:compprng abwenseal formuiad, osofdhererrespendingraraQuntiol dipsules.

pharmageliically acceptaple salf WO 20071020100 PCTIRR2000/004035,

15°théreor. The aily &d%age m ‘lbe ademlnlstere as ﬂeng edoseorin

divideigselis asdaifhidp s, Hiedikip feaprriinenn HsoyetevéSschsyve

whebsthisd s fatanakio e, ncieade dsulipted Faminihteast\Weh Grantirt@piuies.
15 Iteéﬁié?ﬂé%%?f&? MableR RISl 9811999&931@9& m4, dr SOMpRUIR QT

formula 525 100 500 2. Lactose Anhydrous DTG 125 105 30 150 3.
QiP5 e 86 tR AN RAL LRl BRI GEE ST 55 SEResterisgre, for
MagmeslegmaStedratkatdtntdloiBotakds akosemblig@aloMignidfacturingnd the like.
Procedure 1. Mix items 1, 2, 3 and 4 and granulate with purified water. 2.

Dry thei@phdes ftbcl preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
20 the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present

invention, as is a process for their production, which comprises bringing one or more

2
t

compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substancesinto a galenical

administration form together with one or more therapeutically inert carriers.

In accordance with the invention compounds of formula I as well as their

pharmaceutically acceptable salts are useful in the control or prevention of illnesses based

30 on the inhibition of the y-secretase, such as of Alzheimer’s disease.

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 correspording amount of a pharmaceaticaily acceptable salt
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15 3. Pass the 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 5 mg 25 mg 100 mg 500 mg 20
WQE8PAIUIAY of formula 1 5 25 100 500 2. Hydrous Lactose FED/HE230$/481935
--- 3. Corn Starch 25 35 40 70 4. Talc 2045 10 25 5. Magnesium

Stearate 1 2 2 5 25 Total 200 200 300 600 Manufacturing Procedure 1. .
M fERTs T S Ul 8 HRE HEFOr BT R s oAt dedrigses and. in
angi&itgmnd thodxo fopeSlminwies:iS, Fel-xotalalsuitabiei capsulel. t8Be\Micated.
2007/020190 PCT/EP2006/064935 -16 Example A 4-Chlor o
methyl-N-cyclop r op yl-ben zamideChdi&higventethylshenzoyl chloride
(2.82 g, 15 mmol) and cyclopropylamine (1.26 ml, 5 18 mmol) were
remd[%wslz (30 ml) and in the prgsenae; of Hdnig's base (3.1 ml,

18 mmol) for 1 h. Aprecipitate was forrr%ed which Was geso%%ilized by_OO
adding ethyl acetate. The reaction mix Ure was washed with 2% % 3 me
KHSO4/10 % K2S04 solytion, NaCl sat. solution and dried (Na2S04).
The ordd@pHEL e D iteted and contentratedfinder redflféed presSiire
to ¥ieldlacesnidsblidwiidhlWas trituratéd in hexal®és: solid 330 g (95 %30
10:'H NiR:(CB613) S 0.60-0.64 (m, 2H), 0.85-0,90 (m, 2H),2.89-2.92¢m,

Lyl e

1}-5), 4.5};. S, ZHQLHIBH.GZ&(@ 1H), 7.44 % 2H), 7.71-7.74 (m, 2H); MS: /e

= 210. |9|¢)ry§xampe lfée (6-Methoxy-pyridin-3-yl)-methan ol O\

N 3. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

1. Mixitems 1, 2, 3 and 4 and granalate 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
S5mg 25mg 100 mg 500 mg

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

Total _ 200 200 300 600

Manufacturing Procedure

1. Mix itemms 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,



To lithium aluminium hydride (0.68 g, 18 mmol) suspended in dry THE (10
ml) was added dropwise a solution of methyl 6-methoxynicotinate (1 g, 6
mmol) in dry THE 20 (5 ml). The reaction mixture was stirred for 2 h at r.t.
U8R fice-bath) and quenched with water (2 ml) followREcH 7 1#{ie/064935
further addition of 1 N NaOH (6 ml) and- ifiater (2 ml). The cold-bath was
removed and the mixture stirred for 30 min at r.t., filtered and
concentrated under reduced pressu%‘.a‘f‘ﬁ?- fésidue was diluted with water
and extracted with ethyl acetate (3x). The combined organic extracts
wetéE-agtae hWiNvesiedn 2 trisezaridd (MgS0O4), filtered and
concentrated undﬁr reguced pressure to give a crude oil which was
purified geRgilica geMethyl acetate/n-heptane 1:1): colorless oil 0.45 g
» NN DC13) S 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") 30 Example C

1-BrSTBFBRR ALY OFBIFETR - BR AZEHERON B xRy 2870961 680 ml.
5PA%/ERRDOG/(8493&1 in17HECIa(S0mtiom binddiorprasemettiyHbepz dide iy denl,

(1% @a,m_%}). iR (}jga%S%%e(@leW_ ﬁ%vlﬁi@d@ﬂs[@&ﬁﬁl é@lgﬁrﬂlfé)ethyl
amlnq sutfurtritfiuoride, 70 SO LJtIO In. 1olu, t | '[7.

ST o CEQRFH AT A et ﬁ?&ﬁ?%@ﬂ‘é@’b%%ﬁ%%@#ﬂ& NaCl
atriibsphdien qHbdrakibty it wessrde pattrardd torsd aw fechcertrated under
pressisd pRgsthe wivkiesidue was abided 9y opwise donaeiaecsalslid 3.1 g (95 %);
Na solution (half sat'd, 50 ml). The resultant mixture was extracted

ot R SR A I e LR B LT Sneril 5
WItHINAHRCOS ), Brdéddid TVigB04(2H 20), ¥Mtere'd andcd (déirated

under reduce pressure to yield a yellow oil: 1.03 g, 85 %; MS: m/e =

220..0 (M), 141.0 (M-Br); 1H NMR (#@8:Mkig, CDC13) S ppm 4.50 (s,

2H), 10 6.64 (t, JHr=51 Hz, IH), 7.49 (s, 4H). Example D

1

fog

{(R)- sdimethoxy: yl)-carbamoyl]-but-3-en yl |-carbamic
15a§§1 %Veﬂﬁﬁ! \ﬁé?ﬂ% g)éxﬁ%a Fyans
] O\

To lithium aluminium hydride (0.68 g, 18 mmol) suspended in dry THF (10 ml) was
added dropwise a solution of methyl 6-methoxynicotinate (1 g, 6 mmol) in dry THF

20 (5 mi). Thereaction 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,

25 brine, dried (MgSOy), filtered and concentrated under reduced pressure to give a crude
oil which was purified over silica gel (cthyl acctate/n-heptane 1:1): colorless oil 0.45 g
(51 %);
'H NMR (CDCly) 8 1.69 (t, 1), 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")

30 Example C

1-Bromomethyl-4-difluoromethyl-benzene

F : Br
F
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(R)-N-Boc-allylglycine (2.3 g, 9.9 mmol) was dissolved in

dimethylformamide (20 ml) and activated with the coupling reagent TATU

(3.5 g, 10.9 mmol) and Hunig's base (3.8 ml, 21.9 mmol) for 2 min.

AR /A26IPRethoxy-benzyl)-amine (2.1 g, 9.9 mmol) dissolvéd iRP2006/064935

dimethylformamide (20 ml) was added toithe chilled (ice-water bath) 20

reaction mixture and the stirring was continued overnlght The solvent was

evaPOrIEHORREAEYasTIGE MRS HiddohEs (hbthyidpEtateinfdEna (imD was

Said&tBﬂJN&Hl@ﬁ&@@thmnimM ISFLSOM collaticn JbesietidtieadiMane, 14 ml)
35‘%@3&!‘&%@%@@&&9&%@?@%&% 8%‘392%‘3@%?%@@09&95%%011

over silica gel (ethyl acetate/n-heptane 1:4): colorless gum 2

gtnm;;@hea% eﬁﬁqt_}%n @gém & concentrated under réduced pressure and the oil
[(Rysiki2 vabidvethdropben 2y hn2aoxeig, A irabiytro-Hak{ze{in B-yl]} caie

b%@‘ﬁl@ﬁﬁnfﬁﬁr@%ﬁ! &8ie&Q QRH & hg\:f(!}!t‘éte?@x) and the (,ornbmed organic extracis

(R)-1- AII y be - -e mlc acid

o T B o B e ) e CLREg T At 380 o e
[1 @1S%J(fzimcemeuzewmew@bwﬁ@@m&@%%s -18

tri loheny) | e -5
(trtﬂﬁ‘?%h%x?%tmn?tﬂ?!ﬂ%ﬁﬁéﬂﬁﬂ e b S0 021D,
mﬁ%‘i‘) (vdganhdd - St &Hdn mixture was refluxed for 1.5 hours.

The reaction mixture was concentrated under reduced pressure dissolved -
in ethyl acetate and washed with Na@@3« solution, 1 M KHSO4
solutinn.ranpedriat{MaR R4 2 o flteredh apnceaitaied YRAR! sk ROME S uty]
pressure and purified over silica gel (ethyl acetate/n-heptane 1:4-> 1:2):

datk “brown solid 1.93 g (80 %): MS: m/e = 377.4 (MH'), 277.3 (M-Boc).

10 Example & Mixtore Chiral

[(R) ethoxy-benzyl)-2,6-dioxo-azepan-3-yl]-carbamic acid ten-
but Ie ter con |th '
[(R -(2,4- e 0X -eﬁzyl)-2,5-dioxo-azepan-3-yl]- carhamic acid

tent-butyl ester O 10 Chiral 10 \ X\X O 1YN/O/\~-N/O OO
(R)-N-Boc-allylgltycine (2.3 g, 9.9 mmol) was dissolved in dimethylformamide (20 mi)

and activated with the coupling reagent TATU (3.5 g, 10.9 mmol) and Hiinig’s base (3.8
ml, 21.9 mmeol) for 2 min. Aliyl-(2.4-dimethoxy-benzyl)-amine (2.1 g, 9.9 mmol)
dissolved in dimethylformamide (20 ml) was added to the chilled (ice-water bath)
reaction mixture and the stirring was continued overnight. The solvent was evaporated
and the residue was dissolved in ethyl acetate, washed with saturated NaHCO; solution, 1
M KHSO, solution, brine, dried (MgS04.2H,0), filtered and concen trated under reduce
pressure and purified over silica gel (ethyl acetate/n-heptane 1:4): colorless gum 2.6 g (62
e},
MS: m/e = 405.5 (MH™).

Example E
[(R)-1-(2,4-Dimethoxy-benzyD-2-0x0-2,3.4,7-tetrahvdro-1F-azepin-3-yl]-carbamic acid
tert-butyl ester

0 ~0
X0 N\= 0
|
(R)-1-{ Allyl-(2.4-dimethoxy-benzyl)-carbamoyl]-but-3-enyl }-carbamic acid rerr-butyl
ester (2.6 g, 6.4 mmol) was dissolved in CH»Cl; (200 miy , [1,3-bis-(2.4.6-

Chiral



15 '
[(R)-1-(2,4-Dimethoxy-benzyl)-2-oxo-2,3,4,7-tetrahydro-IH-azepin-3-yl]-car
bamic acid tert-butyl ester (5.4 g, 14.3 mmol) was dissolved in DMF/water
(¥O. 1007PPEA then Pd(11)CI2 (1 g, 5.7 mmol) and Cu(l)Cl (7.PCF/ 2 M6/064935
mmol) were added. The reaction mixturelvas evacuated and saturated
with 02 and then heated at 50 C for 48 h. Further additions of Pd(I)C12
(3T S ey e Fe st i {Rrerdisbifsn (Phea yauehoks Hixture 20 was
dilteicywitiexvyates40emil lamdfiliefedhbver Gelije. (T8 filoaternwasl) was added

extragted with sthylacetate (ankand the cembingd oraanic exfracts.were
washed with NaHCO3, solution, 1 M KHS04 solution, brine, dried

(MEEEE S0 ittt CORERHatUT Nt B er e e e aher pritilgH COs
Soveslsiica el €. acbtate/rbheptdned (RSP DHE Y iditteaerhixturen ofted under
[(RedulR dedimethynbend Yhed Sidioxorazepanmayil-sashamivacio). dark
tent-but (35({?92% )
(R P 1 dimetnd y-bé)ﬁzyl)-z,5-dioxo-azepan-3-y|]-earbamic acid
terMBumR cesi@Y hMED Atie3 (Mittosblid 3.8 g (67 %); MS: m/e = 392.9
(MH+). Example G
EO[(R)-l-(2,4-Dimethoxy-benzyl)-5,5-di uoro-2-0xo-azepan-3-yl]-carbamic
acid ten- 30 butyl ester 10 Chiral 0 N'E WO 2007/020190 o
Pt pEolB1 064eBBimatd Ryt ouabRdkiethyaTarame stitfas trmdopidd fet-
3.5yl BBrmuanehoves digspired-in,dwyinielbenet@0yn and saolesydses-y1)-

baE@b%ﬂ%E&@ t%r,lgﬁdlnég]tgé%ghere. Boron trifluoride ethyl etherate (0.16 g,

1.13 mmol) was a pwise and the mixture was stirred for 30 min at

5T. A 1:2 mixure GfE(R)-l-@‘,‘"ﬁl-dimethoxy-b@nzyl)?m6-dioxo-azepan-3-yl]

5 carbiﬁ yl ester and O?/N N
[(R)-1-(2,4-dimetho BZyl)-2,5-digxo-azeparn-3- bamic acid
tent-butyl ester{(4.44 g, 11.3 mmol) dissolved in toluene (15 ml) was then

added dropwise, the cold-bath was removed and the reaction mixture was

155|0WR) - Wkt BimeyiBexcbaney furisee stitrbd-ioir 81 1dae thik akpiatédl]-carbamic acid
temperatyresdhs. 4gactignimitiveviasoepaLradiniatan ieeresland then
halifieatad Naios speamnd xlras et SN AGEIPF d Reksion

The combined organic éxtracts Were washed water, brine,

(MESOEQMPE) 2 mikid ane steettrhtat Shder réan teagid asaveafy fiifde ther

oveddilieas gePd(11)Cl, (3x 0.4 cquiv.) were used during the reaction. The reacton mixture

20  was diluted with water (400 mi) and filtered over Celite. The filtrate was extracted with
ethyl acetate (5x) and the combined organic extracts were washed with NaHCOj5 solution,
1 M KHSO4 solution, brine , dried (MgS0..2H,0), filtered, concentrated under reduce
pressure and purifted over silica gel {ethyl acetate/n-heptane 1:2->1:1) to yield a mixture
of [(R)-1-(24-dimethoxy-benzyl)-2,6-dioxo-azepan-3-yl}-carbamic acid rerr-butyl ester

25  and [(R)-1-(24-dimethoxy-benzyl}-2.5-dioxo-azepan-3-yl]-carbamic acid rers-butyl
ester in a 1:2 ratio: White solid 3.8 g (67 %),
MS: m/e = 392.9 (MH™),

Example G

[(R)-1-(24-Dimethoxy-benzyD)-3,5-difluoro-2-oxo-azepan-3-ylj-carbamic acid fert-

30 butyl ester

0 YN i y o3

LChizal
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(ethyl acetate/n-heptane 1:4->1:3) to yield
[(R)-I-(2,4-dimethoxy-benzyl)-5,5-difluoro- 2-oxo-azepan-3-yl]-carbamic

acid tert-butyl ester: foam 1.32 g (25 %), Rf 0.4 (hexane/ 15 ethyl acetate,

¥ WMYORIS0m/e = 415.1 (_MH+), at 4371(MNa+) 'H NMR (200/RAR{£6/064935
CDC13) Sppm 1.45(s,9H) 1.54 - 1.69 (0,1 H) 1.75-1.98 (m, 1 H)
2.00-2.16 (m, 1 H) 2.49 - 2.65 fen, 1H)3.34-3.44

(m B 3-mriBeu@Eh iy inolifaryhignde( 33 A5bnen oy dispived in dry
1HMubRe4 BNkt 68 (hd 54 Bubider il r@éh atmosphere. Boron trifluoride ethyl

5.2dlz f@%‘é%’%ﬂb%% o%%%d%'aﬁ Arb AL ZRLE I ERRRIREY for 30 min
[(R)-1- % Dlmethoxy ben% )-6,6- dlfluoro 2-0X0- azegan -3-yl]-carbamic

achd Teh: Hultyl BEBFE R AROY N2 SRR RBIEOR7D5 s 6 s eR e s
|S@:Iaf@nﬁm 8.8 Wylelgiaster bydGubt iritdesynthedisnofiihe Sothew -azepan- 3-

re 19&&%@& acid terz-butyl ester (4.44 % 11.3 mmol) d1ssolvcd in toluene (15 ml) was
6-difluoro- 2 0! an-3-yl]-carbamic,

ethoxy ben aze
ac.éet% B T B B R R R Ry
41‘3.3311(1%@), at 432.2(MNH4+) 30 'H NMR (400 MHz, CDCI3) 3 ppm 1.41
(559 ) ah Surthebbripmrd Tolr} 8. ittﬂ:@e{mat%cﬂémpet ature. The reaction mixture was

3.6-3.8 3 80 3H)3.8 4 38 dd 8
H gurcé;”miy iﬁ%ﬁ%—% }_3?) Eij\s?a%é{&z(é i 2&5 dcxu c ﬂ_éel{%é acetate _
206H0 biWﬁEW@’GGM@@S@W%Mﬁ@IMW dried (MgS0, 280),

4-Gldosd- Do) ethifd, AMmm@mwphﬁmmcl)ﬁﬁi@idnﬂﬁmm akcegZiepan-3-yl]
ibi&ﬂmtﬂj{% %QMQHL t 9(”('[_2)':15(24 dlmcthoxy—bcnzylz)b J-difluoro-

1-(2,4-Dimethoxy-benzyl)- ifluoro-2-oxo- azesan 3-yl]-carbamic

acTa et BERGN és»)ﬂé*fceéb% af‘%éeﬁ\%i*j‘ﬁ?é? RESL e &h A s ReO:4 (hexane/
Hethy}4aieseaih: [20viml) and allowed to

MS: m/e = 415.1 (MH™)}, at 437.1({MNa")

'H NMR (400 MHz, CDCl3) d ppm 1.45 (s, 9H) 154 - 1.69(m, 1 H) 1.75- 1.98 (m, 1 H)
200-216(m, 1H) 2.49-2.65(m, 1 H) 3.34 - 3.44 (m, 1 H) 347-3.60(m, 1 H) 3.80 (s,
3H) 3.81 (s, 3 H) 449 (d, J=14.2 Hz, 1 H) 4.52 - 456 (m, 1 H) 4.60 (d, =145 Hz, 1 H)
3.97(d,J=34Hz, 1H)642- 648 (m,2H) 7.19(d, J=8.9Hz, 1H)

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

~, Chiral
° 0
F F *

The compound was isolated in 6.5 % yield as a by-product in the synthesis of the other
regio-isomer [(R)-1-(24-dimethoxy-benzyl)-6,6-difluoro-2-oxo-azepan-3-yl}-carbamic
acid rert-butyl ester.

Ry 0.45 (hexane/ ethyl acetate, 1:1 v/v); MS: m/e = 415.3 (MH™), at 432.2(MNH.")

"H NMR (400 MHz, CDCls) 8 ppm 1.41 (s, 9 H) 1.54 - 1.56 (m, 1 H) 2.1 -2.3 (m, 3H)

3.6-3.8(m,2H)3.80(s,3H)3.82(s,3H)4.21 (d,J=14Hz, 1 H) 438 (dd, =6/8 Hz 1
H) 5.0(d,J=14Hz, 1 H) 6.05 (b, 1 H) 6.45 - 6.48 (m, 2 H) 7.3 (d, J=8 Hz, 1 H)
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act for 1 h. The reaction m xture was concentrated under reduced

pressure and concentrated once from acetonitrile. To the resultant
hydrochloride salt was added CH2CI2 (30 ml) followed by the dropwise
AdaR#OH08§IUNIg's base (1 ml, 5.6 mmol). A 10 solution of PCT/EP2006/064935
4-chlorobenzenesulfonyl chloride (0.59 g2@.8 mmol) in CH2CI2 (4 ml) was
added and the reaction mixture (pH 8) was stirred for a further 1.5 h. The
reaction mixture was diluted with CHZ&1Pi%shd washed with NaHCO3
solutimmrd-M KRISIO4, sseiutiam bring - gnec (MuSRA 2620)-diered;

co[Bcentrategfunder reduce pressure and purified over silica gel (ethyl

acelatamhepiane 152): white crystals 0.74 g (78 %): 15 MS: m/e = 487.1

(MBS NMR (400 Mz, CDCI8) S ppm 1.46 - 1.65 (m,1 H) 1.87 - 2.11

(m, 2 : ¢
(m,lH)32<7’-333H) $3H)3.81(s,3H)3.96-4.04(m,1H)4.38(d, J=
14.2 Hz,1H)4.62(d,J=14.5Hz,1H) 6.33 (d, J=5.6 Hz, ,
1H)6.41-6.46(m,2H)6.91 -6.955gm,1H)?.475-7.50 (m,2H)7.78-7.83(m,2H)
20( &é‘r%ﬂé%‘%?&}%fﬁ’ﬁ{i%@‘ ~-difludro-2-oxo-azepan-3-yl]-carbamic acid rers-butyl
(R¥sle 204-tgmiethoxy<Denzyi6ovdifincrdl 2166 -Azepan-2§Hal) and allowed to
benzenesylfonamide:Gh/ml:&hital . Q. Q Q8RdahQdE: dheitilessure and
RO Mot VR 49 I R RIS AnRloR1S 18 e TG
[(FOBRR, B tplnyen b 2y d6op i skt R otHzepa haseyl]- wdrbarmiaioD. A
aciditeinbotyl @stesbExanplerdayl chloride (0.59 g, 2.8 mmol) in CHxCl, (4 ml) was
4- -N- -5.5-di -2-0XQs -3-yI)- e Ifonamide
B R R M AR P o
mixture was diluted with CH,Cl; and washed with NaHCO; solution, 1 M KFH SO,

solution, brine , dried (MgS0,4.2H>0), filtered, concentrated under reduce pressure and

[y

purified over silica gel (ethyl acetate/n-heptane 1:2): white crystals 0.74 g (78 %);

MS: m/e=487.1 (MH"); _

'H NMR (400 MHz, CDCls) § ppm 146 - 1.65 (m, 1 H) 1.87 - 2.11 (m, 2 H) 2.51 - 2.62
(m,1H)3.27-332(m,2H) 3.77 (5, 3H) 3.81 (5,3 H) 3.96 - 4.04 (m, 1 H) 4.38 (d,
J=142Hz, 1 HY4.62(d,}=145Hz, 1 H) 6.33(d, =56 Hz, L H) 6,41 - 6.46 (m,2 H) 6.91
~6.95 (m, 1 H) 745 - 7.50 (m, 2 H) 7.78 - 7.83 (m, 2 H)

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

benzenesulfonamide
Cl Chiral
b
\@\ o @]
N
-~ =2
A N
O
F

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-oxo-azepan-3-yl]-carbamic
acid rerr-buty! ester.

Example K

4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yi)-benzenesulfonamide



A cocktail containing 40 % trifluoroacetic acid, 1 %

trifluoromethanesulfonic acid in CH2C12 (20m1) was added to

4-chloro-N-[(R)-1-(2,4-dimeth.oxy-benzyl)-5,5-difluoro-2-

BRO2eFERa3-yl)-benzenesulfonamide (0.5 g, 1.0 mmol). A3/ thE3S

reaction 5 mixture was concentrated ancthe residue was dissolved in

ethy_l acetate and washed with water, NaHCOS solution, 1 M KHSO4

sofUtiefi brine, dried (¥§S04.2H20), filtered, concentrated under reduce
pressure.and. purifled over silica gel (CH2Ci2/MeOH 95:5 v/v): white solid

0.74 ¢ (7&)02%' S: m/e = 337.1 (MH-); 10 Example 1 4-

{[(4-Chloro-ben sulfonyl)-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-amino

]-methyl )- N-cycldpropyl-ben zamide :

4-& btekoall (iR }ibibediflUib noHd:oxacare par; 3§41 Heoxeng s ulfon Honidecid in

(083,01, mbpavneibadshloremeihyhdy-evelanippykbenzamites(9-89.ero-2-

0.22 mm.ol ,%CO:% (0.20 % 1.5,mr@o ), I?%.OO gﬁ(Q.QS mmol) were,

adH8G 5PN DIVIF B2 BTHT) S T et aht TEARton HixfUFETWAS Strteg
5 fords8iie ata SaBgndeican o aidospisalissoTued woltohacolals refossbgd with

S e e B RG] L0 S0 (o witer i e (G

washed with.5 % .0 % J water, brine, dried. .

S8 et P R TR T KRR AR Es v

getenslidddv4te (ffelhtane 3:2 v/v) and the purified product was

lyophilized: sghite(Mephilisate 60 mg; MS: m/e =512.3 (MHO), 534.2
10 (MNH4") rH NMR (400 MHz, CDCI3) 8 ppm 0.57 - 0.69 (m, 2 H) 0.79 -

0.94 (m, 2H) 1.78 - 1.95 (m,1H) 1.98-2.14.(4m,1H)2.19-2.32 (m, 2 H) 2.88
-294(m,77.1,7.1,7.0,3.8Hz,1 25 H)3.16-3.25(m,J=13.2,7.9,5.2,2.5,2.5
H%;iﬁéﬁ%@zbfaﬁ?&ﬁy&%@z&@_ﬂr% Ly OOy R #7ERABE (HH: SDOS Pty )
(dN;J=l@ptohyRtdazantit)es. 11 - 6.24 (m,1H)7.40-7.46 (m, 3 H) 7.65 - 7.74
Elnaéﬁlmgl;l)ﬁﬁ Rﬁ%‘:‘%ﬁ"—dciilﬂuoro-2-oxo~azepan-?:-jél)«?enzezzesulfonami’de (0.05¢,0.15
i zﬁﬁé%%é%%@&ﬁ%ﬁﬁi%ﬁ R A Y oA G WL KRN (020,

4-ChioroeN - {RIODE difflist X vcag epdast S Wiyl eMre@dsuliormal id ecpvdignt

alkyated mHisingeSeid hrernanethyl-phs nylinisexaz ale ANalageMe0 The solvent

Example oaftard 4 chlore WO, 2007020190 POTIEEAN00pA05, 122

N‘?f‘f-se -gfg-aﬁluoro-i-oxo-a epan-3- % f ISOXazol-bR 1-]ben%37]ﬁ-

washed with 5 % KHSO4 10 % K504 a/’lx), water, brine, driccy (MgS0.4), filtered,
20 concentrated under reduced pressure and purified over silica gel (ethyl acetate /n-heptane
3:2 v/v) and the purified product was lyophili zed: white lyophilisate 60 mg;

MS: m/e = 512.3 (MH™), 534.2 (MNH,")

' NMR (400 MHz, CDCl3) 8 ppm 0.57 - 0.69 (m, 2 H) 0.79 - 0.94 (m, 2 H) 1.78 - 1.95
(m, 1 H) 1.98 - 2.14 (m, 1 H) 2.19- 2.32 (m, 2 H) 2.88 - 2.94 (m, }=7.1, 7.1,7.0, 3.8 Hz, 1

25 H)3.16- 325 (m, J=13.2,7.9,5.2, 2.5, 2.5 Hz, 1 H) 3.37 - 347 (m, 1 H) 452 (d, }=17.2
Hz, 1 H) 477 - 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, 3 H) 7.65 - 7.74 (m, 3 H)

Example 2
4-Chloro-N-((R)-5,5-difluoro-2-oxo-dzepan-3-y)-N-(4-isoxazol-5-yl-benzyl)-
30 benzenesulfonamide
4-Chloro-N-{(R)-5,5-difluoro-2-oxo-azepan-3-yl)-benzenesulfonamide was alkylated

using 3-(4-bromomethyl-phenyl)-isoxazole analogous to Example 1 to afford 4-chloro-



benzenesulfonamide: MS: m/c= 496.0 (MH'), 513.2 (MNH4+). Example 3

5

4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-N-(6-methoxy-pyridin-3-yl
et B A enesulfonamide a) 4-Chloro-N-[(R)-1-(2,4-dim&hbiz006/064935
benzyl)-5.5-difluoro-2-oxo-azepan-3-yll-N-{6-
methoxv-pyridin-3-ylmethyl)-benzenesulfon amide

4-Ehibfo %P[ﬁ%ufr(’zzzl"aﬂ'ﬁé‘?ﬁﬁ&fﬂgﬁﬁfﬁ*’%"ﬁt’rﬂhgréﬁl -58%92azepan-3-y]
1otbenrenafulforiaemMs: (8/04 ¢YOOFMMO),3(BMatHaXy-pyridin-3-yi)
-methanol (0.014 g, 0.10 mmol), triphenyl phosphine (0.04 g, 0.13 mmol)
were dissolved in dry THE (3 ml) atQ-5C % e-water bath) under an argon
atmosphere followed by the dropwisE*&8@itioh of diisopropy!
sazédibhnivokylake- 28 diily,00013 reneirimedyy ITHE (s thik fFhg kbadtipmethyl)
mlgydggn\g%m%@(gétlrred for 1 It at r.t. and then concentrated under

T,

over S|I|ca g,el
uor- =)

] [0.C en d
GJQQE(MEIQ)EEQAH -3- xlmcthyl} benzencsulfonarmde
4- @h%ﬁl[&-ab\lz\f(ﬁkﬁfﬁfgl?@%ﬁdi&%@ﬁ@gaﬁﬁdwﬂiw&mﬁﬂﬁwiﬂm -3-

eth | 20 benzenes i taining trifluqroace [
T e S e R A T
4- OB e - @P@@%@%ﬁé@@rﬁéﬁfﬁﬁs%lama -pexBLaolpdHL gy THE 3 mD
N- (6 or3eth oxy-pyridndiyimeihay)-benzenesitentiided B§ thigd003se addition
mph)isHiis ds"itg‘mtﬂ@af@ﬁ';?} o mmq)vmﬁ@mm t%#rﬂﬂ%ﬁﬂ%d‘r'ﬁ@?eacuon

pressure and the residue taken up 25in ethyl acetate and washed with

% RESESAAEATPROETEY %) | Uvé’:é Bﬁﬁ@%@&%ﬂﬁ&é“é&j’%&éﬁ’%@d Pres”‘“m
15cofitentndtetlimdet mdme@q@#es@m@carwl pethifiled daterrsiicdagel! fotlaylorless
acelaleinyaeriane Bid wid-2rgutbenprrified product was lyophilized: white
lyophilisate 15.3 mg; MS: m/e = 460.1 (MH+). 30 Example 4
4- Chloro N (2 3 dlfluoro 4 methoxy ben

A1E 2 17 1 eeysancls 1631{1 3'
4- Q@M ((R) 5 5- dlfluoro 2-0X0- azepan -3- yI) benzenesulfonamlde was
2Oalli}/lated |n 1- gromomethyl -2,3-difluoro-4-methoxy-benzene
GoUS e 1 to 35 afford
4 e@n%nﬁz(szréamfrt&)M%%%Wﬁ%%ﬂywwﬂ@@%#%%%%Ta‘zfé ml)
anWAKQdR00 14CRE1180 PEMTIER2Q66406493fn72B-5,5-diflucro-2-oxo-azepan-3-yi] -

N-(6-methoxy-pyridin-3-ylmethyl)-benzenesulfonamide (21 mg, 0.03 mmol). After 1 h

the reaction mixture was concentrated under reduced pressure and the residue taken up
25  in ethyl acetate and washed with 5 % KHSO./ 10 % K250, (2x) , water, brine, dried
(MgSOy), 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 15.3 mg;
MS: m/e = 460.1 (MH™).

30 Example 4
4-Chloro-N-(2,3-difluoro-4-methoxy-benzyl)-N-((R)-5,5-difluoro-2-oxo-azepan-3-yi)-
benzenesulfonamide

4-Chloro-N-((R)-3,5-difluoro-2-oxo-azepan-3-yl)-benzenesulfonamide was alkylaied
using 1-bromomethyl-2,3-difluoro-4-methoxy-benzene analogousto Example 1 to
35  afford 4-chloro-N-(2,3-difluoro-4-methoxy-benzyl}-N-((R}-3,5-difluoro-2-oxo-azepan-



3-yl)-benzenesulfonamide: MS: m/e= 495.1(MH"), 512.1(MNH4").

Example 5 5

4-Chloro-N-((R)-5,5-di'f.uoro-2-oxo-azepan-3-yl)-N-(2-fluoro-4-methoxy-be

WAYBLOBEriehesulfonamide PCT/EP2006/064935

4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepait-3-yl)-ben zenesulfonamide was

reacted with (2-fluoro-4-methoxy-phenyl)-methanol analogous to Example
3t aftereracEHiBPEINUER)-5,5-difluoro-2-oxo-azep :

am@syhhi=(2sBuanesdmethaxyibenzyl) 10 benzenesulfonamide: MS: m/e

=477.1 (MH"), 494.3 (MNH4"). Example 6

4-{[(4-Chloro-benzenesulfonyl)-( .

(R)—5,5-difIuoro-2-oxo-azepan-3-yl)-§}f’ﬁ1’i‘@]1?rﬂethyl)- 15 3-fluoro-benzoic

sacid@)oro-N-((R)-5,5-difluoro-2-o0x0-azepan-3-y1)-N-(2-fluoro-4-methoxy-benzyl)-
4-{(4-Chloreshenzgnesulfonyl)-((R)-5,5-difluoro-2-oxo-azepan-3-vD-amino

I- methvl}-3-flugro-benzoic acid methyl ester ) .

4-CATBITRARIS B eftflRses:2-6%0- 4B By e SHERIE o et with

alkgldedousingtdokyarhambtmdiBlclcrodbenzoic Bcitphedhyb efted 4-chloro-N-
angiREousiAfexaMBle Jat0pRR- 8P - (2-fluoro-4-methoxy-benzyl)- .
4;§é4-chlorq—benz nesulfonyl)-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-amino]
10 ?ﬁ’fﬁfgﬁﬂfﬂﬂﬁ%l Enzoic acid methyl ester: MS: m/e = 504.9 (MH+),
52915tk H47). L BYEL{ 4381 6MNENnEzenesulfonyl)-(

' (R)-5,5-difluoro-2-oxo-azepan-3-vl)-aminol- methyl 1-3-fluoro-benzoic acid
25 4-([(4-Chloro-benzenesulfonyl)-(( -%Sl-tdgluoro-z-oxo-azepan -3-yl)
-amino] -methyl)- 3-fluoro-benzoic aci m%ehyl ester (130 mg, 0.26 mmol)
wak {Hi¢Sma rrmarmEoRE (hnSahdifieded- tnthazeReNdobr e ohipethyl}-

1sforslghdhe -HegFgastian mixture was concentrated under reduced pressure
O AR NG SRR RIS Sictiivly 9ot T e AQUEQHS ARG
was aciarnmedu g a5 70RASUA/ LU70F U4 Xture ano U extracted
witheaiplir e tenaore R G RIGIIAGHB rganic fractions were washed with
brinehste NG SH Y filiete d. concepirafed ubdernedibednpidkssay elCHAG
m%@H.%%ﬁ%%ﬁgﬁ%m))vxa&ewa@%&m&{&%ﬁ%&@% le 1 to
chromatography: lyophilisate 22 mg; MS; m/e = 489.0 (MH-). 35 WS i

20 20@%%%@?@% 5 w&)@%@— (é%)q,S—d;ﬂu oro-2-0x0-azepan-3-yl)-amino]-

methyl}-3-fluoro-benzoic acid methyl ester: MS: m/e = 504.9 (MH™), 522.1(MNH,").

) 4-{[(4-Chloro-benzenesulfonvD-{ (R)-5,5-difluoro-2-oxo-azepan-3-vil-aminol-

methyl}-3-fluoro-benzoic acid
25  4-{[{4-Chloro-benzenesulfonyl}-((R)-5,5-difluoro-2-oxo-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 diethyt
ether. The agueous phase was acidified using a 5 %2KHSO4/10 %K;50. mixture and

30  extracted with ethyl acetate (3x). The combined organic fractions were washed with
brine, dried (Na;SO4), filtered, concentrated under reduced pressure (103 mg). Crude
product (30 mg) was purified using preparative RP(Cyg) chromatography: lyophilisate 22
meg;
MS: m/e = 489.0 (MH").

35



Example 7 4-{[(4-Chloro-benzenesulfonyl)-(
(R)-5,5-difluoro-2-oxo-azepan-3-yl)-amino]-methyl}- 3-flu oro-N-p yrroli din

- 1-yl-benzamide 4-1[(4-Chloro-benzenesulfonyl)-(
R-BEeR#36ro-2-0x0-azepan-3-yl)-amino]-methyl}- 5 3-fluoFS-bERZBIG64935
acid ( 50 mg, 0.10 mmol) was dissolved mDMF (1 ml) and activated with
the coupling reagent TPTU (33 mg, 0.11 mmol) and Hiinig's base (0.03 ml,
0.26mmol) for 2 min. 1- Amlnopyrrollhﬁﬁ@ﬁ%?ochlorlde (0.013 g, 0.22
mmg|)eqdi-iurthatdunige bpsek0-63-aik 2B Mol wer e el dednAfie)-hbthyi -
"'the u%gg? mIthi!I‘ﬁ 31590 anenrglt&gted under reduced pressure and the
residue ta up in eth yTacetate and 10 washed with 5 % iiriSO4i 10 70

K 2B A GHp oAt e et (g S REye0 X orteatr arder by -methyl)-
sredubedpresstitedid plnifed. tvemnsilice:g el ety acﬂhﬁﬁ(mnwld activated

acgiatela o 3@&‘1@ Hhand Wé@ﬁ%ﬂy%qq W@H@Té 3 ml,

Iyo hilisate 32 mg; m/e= 559.3 (MH xample'8

R OO RE B PR Bl B

yldenhyt)ﬂbexgmtﬁf@hmhw%mmol were added. Afier 1 k the reaction mixture was

4| %ﬁg@ﬁﬂé&d&@h?&&i&@i&r%ﬁm aZ€ Bﬂ@r&lﬁg@ﬁ&é&fﬁﬁ%ﬁﬁ%@%&qﬁ: Was
alkylated using.4-me opyl enzyl bromide ana S, xampie

| to&é ?l(l)r%\ﬁ chﬂ%r &Hb&ég ?61‘}) ...X) Waict, ii_m:, mlc%gk%}llgou;; Js Luwrg(!
((RMB:Biflebio 2L aRBUALE PERRSBLY AR AL ERAsTesinfaivy sBnL geptate -> ethyl
bemwﬂ@swmm&an&/tﬁe preriebiod (Mids )y GRdLE Y NHideH) obample3d me;

rg-N- f h yl)-N-((R)-5,5-difluoro-2-oxo-azepan-3
S GOSN hers

enzenesu amlde

4-Chloro-N-((R)-5,5- dlfluoro 2-oxo0-azepan-3-yl)-benzenesu.lfonamide was
15alkylated using 4-(difluoromethoxy)Besnzyldgomide analogous to Example

1t&’<?{f18¥9f’q’ﬂi Q0N Ay or0-2- _3.y1)-N-(4-methanesulfonylbenzyl)-
(4-difl oromeﬁ OXY- belnzuﬁmN (?E{()) %Ze %Ifliﬂugr)o 2 (oxrgeaz%%eagtr}l gnﬁ)-c’? &Y

bePFEABESHHSAARRfe: MS: m/e = 495.1 (MH+), 512.I(MNH4+). Example 10

4-ChihreeNA4(@ifidordifiethylbero-azepan-3-yl)-benzenesulfonamide was alkylated

¢
?6%37 / g@%%%@g@gg%gé&%ﬁﬂﬂg F¥lbecs e RZERERUIONAIIAS-Wiro-N-

20 4 E RPN HHRY %5 % O IE7RED- %Q’:I) %z%%eg‘ﬁf%gﬂ%gﬁ%ﬁonamlde was
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allbgetetbsulfonamide: MS: m/e = 507.2 (MH™Y), 524.1(MNH4").

Example 9
4-Chloro-N-(4-difluoromethoxy-benzyl)-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-

bhenzenesulfonamide

4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yb)-benzenesuifonamide was alkylated
using 4-(difluoromethoxy)benzyl bromide analogous to Exampié 1to afford 4-chloro-N-
(4-difluoromethoxy-benzyl)-N-((R)-5,5-difluoro-2-0x0-azepan-3-yl)-
benzenesulfonamide:

MS: m/e = 495.1 (MH™), 512.1(MNH 5.

Example 10
4-Chloro-N-{4-difluoromethyl-benzy)-N-((R)-5,5-difluoro-2-oxo-azepan-3-y1)-

henzenesulfonamide



using | -bromomethyl-4- diflu orom ethyl -benzene analogous to Example |
to afford 4-
chloro-N-(4-difluorom.ethyl-benzyl)-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)
Wl@é’r‘i’ﬂ@ﬁ@éﬂﬂfonamide: 5 MS: m/e = 479.1(MH"), 496.0 (MN R4/ EBRa#mEHEI35
925
1 Benzo iperidin-4-ylmethyl)-4-chloro-N-((R)-5,5-difluoro-2-oxo-azep
3C91Prﬁ gﬂe&jﬁ%‘ﬂﬁﬁﬁmé Q@ae)zgpgxl(%y@ -benzenesulfonamide was alkyidtcd
hlmr@-f@enienﬁsmfapw@ () eDomelifiicren 2:oxm sizepartSRthrapiinab afford 4-
iyl Riperigings Lsoaroxylic, asidtereput/esisr, o 391
-Chiy !r)o N@R 5050d|fluc?%>:) 2 %g(ﬁo az?gp')gn 3-yl)- be%ze%xgsﬁ?gﬁ%mld% was
ﬁ@“&“{?oluene 4-sulfonyloxymethyl)-piperidine-I-carboxylic
5add&:erﬂmm%stéﬂ"ﬁ’hm@gﬁmmwﬁ%mple | to afford
4-1[(4-chloro-benzenesulfonyl)-((R)-5,5-difluoro-2 15
oxo-azepan-3-yl)-amino]-methyl}-piperidine- -carboxyllc acid tert-butyl
ester: MS: m/e = 536.3 (MH+), 553. a(?{}ﬁr\li“i—l1
4- @Fﬂbﬂ@:wqx@iﬁﬁﬁaﬁiﬂéar@@ww%ddpanlﬂGﬁkﬁprdéﬂi@tmzllylmeah%mn-}yl}-
gef%%@@éumﬁm&e 20

dlqh@mmezthe(rm Glalalﬂﬁsr&ur@ﬂ)mvepmgyzﬁﬁmmﬁﬂm@mm@méwﬂpa%a

sodlum rbon Iut ion th anlc er rie

evapdi‘atg: d’g lé Omy éjls l%r%e- - g &Q i lc?(froce%)u

A %mﬁa.m é*tﬁﬁﬂ"b@ﬁ%n%%lmﬁé}fﬂa@ e
15 4362 {MP© 3-1)-amin o] -methyl }-piperidine- 1-carboxylic acid tert-butyl ester:

N-(1sBenzoykpi &dgf Aﬁgr@%@dkﬁchloro N-((R)-5,5-difluoro-2-oxo-aze

ap n-3- vl)-benzenesulfonamide 30
4- Chloro N- ((R) 5 5- dlfluoro 2-0X0- azepan -3- yI) N plperldln 4 yImethyI-

mlggﬁlgc\ﬁ/&[@foghgﬁgjged |nd|chloromethane(1 5 ml) Then benzoyl chlorlde

g ded and the mixtyre was stirred overnight at

20 e o p s ey R ey
aoﬂ}é@@@%&mmaﬂ?@rﬁawts@mﬂ@ﬁtﬁr{ﬁ Hihyl BdarapeTHrs %S@k@dmba
|aY§i5(Wﬁ§0@ Ei@%&%&&éﬁék@@dmem&r@%mmrmﬂm&a&&ﬁ&mgﬁ{mm

idue. . was?hrlfled oveﬁsm 'ﬁ (%%)% g { acetatg % to Q’é%cd
o SRR RS LSRR RS S
( 250,) and cvaporated to yield 80 mg (94 %) of 4- chioro N-{(R)-3,5-difluoro-2-0x0-
25  azepan-3-yl)-N-piperidin-4-ylmethyl-benzenesulfonamide;

MS: m/e = 436.2 (MH™).

) N-{ 1-Benzovl-piperidin-4-vimethyD-4-chloro-N-({R}-5,5-difluoro-2-oxo-azepan-3-

yl}-benzenesulfonamide
30 4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-N-piperidin-4-ylmethyl-
benzenesulfonamide (0.04 g, 0.09 mmol) and triethylamioe (19 mg, 0.18 mmol) were

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

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

was purified over silica gel (heptane/ethyl acetate 1:1) to yicld 29 mg (58 %) of the title



5-
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compound; MS: m/e = 540.3 (MH+), 557.1(MNH4+). Example 12 5
4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-N-[2-fluoro-4-(2H-[1,2,4]tri
azol-3- yl) -b en zyl] -b en zen e su Ifo n am i de a)
WERMBTHN{Y-cyano-2-fluoro-benzvl)-N-((R)-5,5-difluoro-2-oXeT4F2pr 18935
vl)- benzenesulfonamide -26-
4-Chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-benzenesulfonamide was
alléprREA Y using4-bromomethyi-3-fluoro-benzonitriie analogous to
Exelfpigci-tosaffqpd 4-gisTa-(MNH, ).
N-(4-cyano-2-fluoro-benzyl)-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)
benzenesulfonamide: MS: m/e = 472.2 (MH+). b)
4-{f(4-Chloro-benzenesulfonvf-((R)- EXSIRIE bFo-2-0x0- azepan-3-vD-amino]
15 GhtinyAN3 (Rudn5-Bfln pimmizlicxacideptiny B bty -T-drachidr(@d -[ 1,2,4]triazol-3-
4- Elggg ,[J\h(éegmgugﬂ%grgpenzyl) -N-((R)-5,5-difluoro-2-oxo-azepan-3-

enzenesulfonaml e . g, 9m ol v,yass spe ded |n dry

' igtothissigpension. The Irght red reaction mixture was stirred at

foﬁfﬁﬁmﬁfiﬂmﬁeﬁfﬁﬂﬁrﬁﬁ%fa}é@ﬂQW@Q)S@&HE&{}E(@MM&%MH@%&

,concen ﬁrated under reduced pressure and the crudewas us

th élsrl]ne%(t St}ro %r%hérl—m bengﬁ%tﬁigﬁﬁ,{?goys 1o BExample ? to allfom éY chloro-
4- @mmq@wmq@mm ko= azePHROBY - NI 2A R0 A2 H-[1, 2, 4]tri

azein Zeydben #viicbriz enesulip n awrde. 25 The crude hydrochloride salt
(0.27 g, ca. 0.49 mmol) and formyl hydrazine (90 % grade, 36 mg, 0.54

mmol) were dlssolved inp r|d|ne 7.3 mI) ad stlrred for 3 h under an

pre&shrﬁ&ﬂ@nﬁeﬁm&ﬁ&&mﬂ)ﬂe%ﬂd@mﬁdﬁhweactlon mlxture was

heaiemhah 145 £o{ak30 Milrd. %@niﬁ?‘ﬂ*?(&{ UGS SORcRIipladURder
reduced pressuré and the c (é w solid Wa%io unﬁﬁﬁd oveg\ﬁrllca gel
(CRIBEPINIRRIEEE )k Hid PRHe Brodbet RaLIgopHtizen

lyaphitid ate076. Mgy NIS: gav/eas S Pb(Nibled 058130 N4 ) iExmsnepheot 3The
351@%6&%11%%%&%@&%&'@%@@& {t room temperature for 20 h. A clear yellow

zaml 6 difluo é%%ﬁ%&é@%%%ﬁ%&% 45% hcy %?%S%X%% E%}é'é?r?c{‘e was used

dlrectly in the next step: 0.28 g; MS: m/e = 516.2 (MIH").

¢) 4-Chloro-N-{{R)-5.5-difluoro-2-0x0-azepan-3-vi}-N-{2-fluore-4-(2H- 1.2 4ltriazol-
3-vh-benzvll-benzenesulfonamide

The crude hydrochloride salt (0.27 g, ca. 0.49 mmol) and formyl hydrazine (90 % grade,
36 mg, 0.54 mmol) were dissolved in pyridinc_(7.3 ml) and stirred for 3 h under an argon

atmosphere. The reaction mixture was concentrated under reduced pressure and xylenes
(12.1 m]) were added and the reaction mixture was heated at 145 °C for 30 min. The
reaction mixture was concentrated under reduced pressure and the crude yellow solid was
purified over silica gel (CH2Cl/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



5

4-Chloro-N-[(R)-1-(2,4-dimethoxy-benzyl)-6,6-difluoro-2-oxo-azepan-3-yl]-
benzenesulfonamide was subjected to dimethoxybenzyl protecting group
removal analogous to Example K and further alkylated using
BiIGREIBEASA-N-cyclopropyl- benzamide analogous to the prftdaata#i6/064935
Example 1 to yield 4-{[(4-chloro 5 benzeg@@sulfonyl)-( .
(R)-6,6-difluoro-2-oxo-azepan-3-yl)-amino] -methyl }-N-cyclopropyl-
béﬁ?&}ﬁraéw@-rh{e’:%&?%f’(%ﬁﬁﬁ?w FrE O N CBER) 8 By
0.56nzE681{onaRiidy 0:8kub@Qdd (lm dBndhd:FRendyBProtecting group removal

(My2ihd,B9r@ 44 al'ﬁ)%qéﬁ?»@&(ﬁnqﬁk&a-%ﬁg%ﬁﬂehé ﬁk?%%ﬁ%g%ﬁo
1r3P£m,fH)3.r54-366 é{m,lH 4.51-4 62%@ 2-4.94 rﬁ#’m’ ) H) 5.51°- 5.62

(PR B FRHSEL R IFPIOREY (3T 85-7 ¥5 (A 3 EXSMple 14
3-unf¢geaifiorsbbetiXenesiiffom) X R-B8ndiftdaro-adxol-azepal-B-gicriopyl-
n glndehaethyl}-phenyl)-propionic acid a)

3-(4:{[(4-Chloro- nesulfonyll-((R)-5,5-difluoro-2-oxo-azepan-3-vl)-ami
no -Sr'n[%{ﬁﬂ ﬁgﬁm’ropionic acid methyl ester
4-GnhanarNARMB12-difluaj& 2pox 0:s7epaB (Gnyd) iemgenesulienansise. yeas, g7
aligylatag) HeND3AFRromemethyl-pRen)RroRIaYlE 20d Mety) §316%5 31 - 3.50

analogous.t

10 5 R Ao ST o RS B0 5% -y 3
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ndll fétHyIt phehdl)=propionié Heitihethi? €8teyHNS: m/e=515.1
(MH"),532.1 (MNH4). b)
3-(4-{[(4-Chloro-benzenesulfonyf-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-ami
noJ- 25 meth I}-phenyl)-propionic adigample 14 _
3-tdeAlif-cumra-henzanesulieRy) (R 53 didifliteroweXe.paenan) 3nwhlami

nol- me -phenyl)-propionic acid methyl ester (65 mg, 0.13 mmol) was
R R R

MBSOl BOEeNPEREC

between A NHT brapih
(Mostahand egnesiimieth under. iodkiges piass
(50 mg) was purified us_lng column chromatograph

I 109 y
(aHHIS TR MAREMREH Errfﬁ%waiﬁ%@v’(ﬁ%ewg?we Exagglp 1 to
(MHe)d 35ANQ42005110 20180 RCEHEP ARG AD48BDre 2B 0x0-azepan-3-yl)-amino]-
methyl}-phenyl)-propionic acid methyl ester:
MS: m/e = 515.1 (MH"), 532.1 (MNH,").

UEGeshSGHHAR IOHGh ea

b) 3-(4-{[{4-Chloro-benzenesulfonv)-((R)-5.5-difluoro-2-oxo-azepan-3-vl-aminol-

methvll-phenvD-propionic acid

3-(4-{[(4-chloro-benzenesulfonyl)-((R)-3,5-difluoro- 2-oxo-azepan-3-yl)-amino] -
methyl }-phenyl)-propionic acid methyl ester {65 mg, 0.13 mmol) was dissolved in
methanol (0.5 ml) and treated with 2 N LiOH in water (0.25 m1, 0.5 mmol) overnight at
40° C. The reaction mixture was distributed between 4 N HCl and ethyl acetate. The
organic layer was dried (MgS04) 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").



5

Example 15 3-(4- {[(4-Chloro-ben zenesulfonyl)-((R)-5,5-difl.u
oro-2-oxo-azepan-3-yl)-amin o]- methyl}-phenyl)-3-methyl-butyric acid
This compound was prepared analogous to Example 14 using

BLiGHBMethyl- 5 phenyl)- 3-methyl-butyric acid methyl eBtErER28p6(§64935

14a) to afford 3-(4-{[(4-chloro- -28-
benzenesulfonyl)-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-amino] -methyl.
)-phenyl)-3- methyl-butyric acid: MSZ#RPE 527.1(MH-). Example 16 10
3,3, 3 TrifuokopropanedssHfonic (@Rids, 5-difluoro-2-oxo-azepan-3-yl)-amino}-
((R)-B,5-difluore-2-0xo-az -3-yl)-(6- metho

xyr-[)%/ﬁri%ﬁp -ﬁ@e%hy C-Bg Fi%lﬁc)ﬁél]i'%?,é%;AB-Triquoro-propa_ne-l-suIfonic acid

|(RIVE -0 ei R HRFBEIFA NS SR FF2 PRI S it ear-Gh ARyl
[(RIé(D; 4 Dimethbx e ndy i bihyditiwo in-RepXdaa ze plin-d Iy} chfbahico-
aci < | @pter €049, §,-1585. M /as, di d 1 2.
e e et et eyt
thE R e fowed to react for 1 h. The reaction mixture was
co¥iSemttatetliiddileduced pressure and concentrated once from
acetonitrile. To 291 mg of the resultapihygrachloride salt was added

CH2CI2 (20 ml) 20 followed by the dropwise ition,of Hunig's base
10 D T S AT s - et e

15

20

25

30

35

(OMghy:@-9yidolyiaHROI@mI) was added and the reaction mixture
(Pk) 8 wasstiged fempadintherdnd helferieactiondimbhidewasaysfedituoro-
ovgr silica g}l_gﬁ_% _tanie-gthylacetate, 95:5 - 0:100): white solid 0.30 g (77
%07, . =#473"T(M-H-), b) 3,3,3-Trifluoro-propane-I-sulfonic acid
[(FRYRE= 4 A Hipvambsosx s ZYI-5 SAfiqet 0% 038sa5eR2B pripiacyfpamic acid zerr-
-(BumethorysFigdin-S vimethwhsaiidieed ;3,38 Tlftlicrpropanes-SMiBKiT 1 4-
acid [(R)-1-(2,4-dimethoxy-benzyl)-5,5-difluoro-2 30

0X0-azepan-3- g‘;ﬁmide (0.15 g, 0.31 mmol), i
(6£%9étﬂb%%59§ %ﬁ%ﬂ%«tﬂfﬁbﬁ R G SRR TR - The reaction
phospiine/{0chdogn 02 mmel y weceddisssivednid dnyctirtea i e rah0-5

C fieps\iaier ’@@@Hﬂ? 6F @R RLIAhAIMasRhrifolawed Ruthe Arenwistmr)

B

LS S8 2 Y ardigin o
cohérimftedaptioeedyeddnyl chloride (0.19 g, 0.9 mmol) in CHCl; (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-ethylacetate, 95:5 — (:100): white solid 0.30 g
(77 %);
MS: m/e = 473.1 (M-H").

b) 3.3.3-Trifluoro-propane-1-sulfonic acid [(R)-1-(2.4-dimethoxv-benzyl)-5.5-difluoro-
2-oxo-azepan-3-yli-(6-methoxy-pyridin-3- vimethyl)-amide

3,3,3-Trifluoro-propane-1-sulfonic acid [(R)-1-(2,4-dimethoxy-benzyl)-3,5-diflnoro-2-
oxo-azepan-3-yll-amide (0.15 g, 0.31 mmol), {6‘méthoxy—pyridin—3—y§)—methanol (0.06
g, 0.38 mmol), triphenyl phosphine (0.17 g, 0.62 mmol) were dissolved in dry THE (15
m1) 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-cthylacetate, 97:3 —
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35 pressure. The crude oil was purified over silica gel (first:
heptane-ethylacetate, 97:3 WO 2007/020190 PCTIEP2006/064935 -29

0: 100; second: dichloromethane-methanol, 98:2 -90:10): white solid 214
e 1T0PHIYMS: m/e = 654.2 (M+CH3COO-). ¢) PCT/EP2006/064935
3,3,3-Triuoro-propane-I-sulfonic acid - 29 -
((R)-5,5-difluoro-2-oxo-azepan-3-yl)-(6- 5

mEtHEkyepRHHIRCBlg RoTB AR AO#n%@mreﬁ’Qo‘&)awmg talidordheid! %
acids trifle eresnetiidresidfimiziacid (5:2 vlv, 0.76 ml) was added to
3,3,3-trifluoro-propane-1-sulfonic acid [(R)-1-(2,4-dimethoxy-benzyl)-

5,5- dlfl%oro -2- -OXx0- azepan 3 -yI]-(6- metho ?/ D r|d|n 3- ylmethyl) amlde O 2

uked pressure and the residue taken up in

et%@&@%@%iﬁﬂﬁiwéiﬂﬁgdéﬁéﬁ%ﬁ/ %@ﬂﬂ@?ﬁﬂe@ﬁﬂ@ﬁﬂ%%@'&iﬁb 2 viv,0.76

b|c bonat dried (NaZSO4 il red C ,
L e R o0, TR e A v
0:3)- Wt@%@t@cvzmw@%)(ﬁm@tw@ﬁmi@lz%mﬂqthm B}@dﬁmeizgzo-m
5-@hlerpriirphkesawhsuifonicmacidter 2 h Lhe reaction mixture was concentrated

(R?]ﬁéfy) {gcllﬂgé%lrorz Scl)i)lggxlaze anﬁ% %Q Lll i dacglLale, d.Ild W Sﬂ(,('.l WlL[l Wd[t,r
pyriai dZ l’P\ ﬁ aml(:’lle a éhl oro- '[ IO ene -Su %OnIC acl
f(RYLYLA amh&@%hfwbsﬂ%m%% Giest @y lipredishinecpigated

[(Rded 2edubritnathoxy-lrehgyt)fbbodk wbika-ZldkepazepahyBaylwarbamia):

aqig ferts syl e %g@ 85 g, 1.85 mmol) was dissolved in 38 ml
dlchloromethane 4M, HCI/l 4- dioxin (20 ml) were added dropwise and

th¥lmhiR{Gre Was %éd to react for 1 It. The reaction mixture was
concentrated under reduced pressutsaapieddncentrated once from 25

at‘ﬁ@ﬁﬁfﬂ%ﬂ?@e% Ag.abiheeeuian hydsachloridesalt wasagiedmemoxy-
CH2C4 IIowed by the dropwise addition of H||n|g s base (0.36

mE>211 Py 3)1?1??6‘?‘?0f 5 chlorothlophene 2 sulfonyl chIonde (0 21 g,

w&@ﬂgg@%‘i@r@f%ﬂg 1. 5 h. The reactlon mlxturewas purlfled over

SR PR B e SR L

[(ﬁz)uly zszﬁrcﬁﬂr?étaok%émm%i@m%ﬂo@ da@é@mmgﬂme 4MHCY 14-
-(@iBxathoxy-pyridin-3-ylmethvl)-amide

(20 ml) were added dropwise and the mixture was allowed to react for 1 h. The reaction
mixture was concentrated under reduced pressure and concentrated once from
acctonitrile. To 291 mg of the resultant hydrochloride salt was added CH,Cl; (20 ml)
followed by the dropwise addition of Hiinig’s base (0.36 ml, 2.1 mmol). A solution of
3-chlorothiophene-2-sulfonyl chloride (0.21 g, 0.9 mmol) in CH,Cl, (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-ethylacetate, 95:5 - 0:100): white solid 0.40 g (97 %);
MS: m/e=493.1 (M-H").

b) 5-Chloro-thiophene-2-sulfonic acid {(R)-1-{2.4-dimethoxv-benzyli-5.5-difluoro-2-
oxo-azepan-3-vil-{6-methoxy-pyridin-3-vlmethvl}-amide

5-Chloro-thiophene-2-sulfonic acid [(R)-1-(2.4-dimethoxy-benzyl)-3,5-difluoro-2-oxo-
azepan-3-yl]-amide (0.20 g, 0.40 mmol), (6-methoxy-pyridin-3-yl)-methanol (0.07 g,
048 mmol), triphenyl phosphire (0.22 g, (.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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5-Chloro-thiophene-2-sulfonic acid
[(R)-1-(2,4-dimethoxy-benzyl)-5,5-difluoro-2-oxo 35 azepan-3-yl]-amide

(0.20 g, 0.40 mmol), (6-methoxy-pyridin-3-yl)-methanol (0.07 g, 0.48
Worsh7/eapaenyl phosphine (0.22 g, 0.80 mmol) were dissoled #PENOTH4ES
(15 ml) at 0-5C (ice-water bath) under apjargon atmosphere followed by

the dropwise addition WO 2007/020190 PCT1EP2006/064935 -30 of _
dilkiobispyradeardsadyrdie @16 i (P80 Moy FUNTINE [ iy reaction
Theixeaction tipiXtureimasiiuihen stirsed fherlchmatitaadditiienreduced pressure.
Copgenyated MQgﬁﬁ%@H gee: Bﬁ%%%%«éf?g;_&sﬁ‘?eg{%’o%@eﬂlkﬂ@éa?& Whed QVRD; second:

silica gel (first: he tane-etha/laceta :3 - 0:100; sécond:

e AHE-RElHARbI U8 2 S0 B GESbIR D10 6 (53 %6); 5 MS:
Mg S: 16784252 QHB0BECE)0) )5-Chloro-thiophene-2-sulfonic acid ((R)-5;
5-difluoro-2-oxo-azepan-3-yl)-(6- methoxy-pyridin -3-vimethyl)-amide A
mi>§tur ontajning trifl cetica i rifluo .methnesgfoic ‘gi (52

[(R)el(@xt-plinigithdxyshethylipmide
5, 2-HiflueocSnexanaz eRAN3YHES eARM R Y HHR-3AMB thy ReRIMidey/v, 0.62
(O.J%E%aspd%geﬂggql il% dichloromethang (10 ml)..After 2,1t the r(lagactio.n

X ‘ I

IiL O-thiophene-2-sulforic acid I R)-1-{ 2 4-dimelhoXy-Denzyl)-
mi re was concentra edmur%ler reduce press e)an the res ueyta?(erw

up itr éffiract e st avas Hed vitsthritep yddiindide ghtievis &ddidhe. 0.19
biearkonateiao:brire: aaethiNB 2804 ), Hilteregccon eentrateck d Sobagerated

fé%&&%%ﬁ%%&ﬁ%&&% eyaitﬁq&vﬂ@%m gk aheRipneeiyIaceiaes Qi water,
0:1): white solid 69 mg (77 %); MS: m/e = 466.1 (MH"). Example 18 20

5-@?“%%%—@@%%%%&3‘5@&&& and brine, dried (NapSO,), filtered, concentrated

(4udiderocdmethmeysinenay )p (e B S-clifilioaqe? {bxptanzePanaBiyle.dMid €:4):

5-ChiRigRyBsling @-sufonic acid

[(R).1-(2,4- %ﬁetﬁo -%)enzyl)-S,5-difluoro-2-oxo- azepan-3-yll-amide
él{i%%y-benzyl)-S,5-difIuoro-2-oxo-azepan-3-yl]-carbamic

acid tert- 25 butyl ester (0.46 g, 1.0 mmol) was dissolved in 20 ml

dichloromethane. 4 M HCI/1,4- dioxaga{2$dnl were added dropwise and

the mixture was allowed tq react for.1 h. The reactjon mixture wa

corC B RN U B e P D sreainuoro 2-on0-

acetaitrite’UFenide resultant hydrochloride salt was added CH2C12 (15

mp) foliowad-pyr30-the digpriseiaddition Qf4tinigisRasen@ids mlifudro-2-oxo-
mmo{l))a. Asscﬂution of 5-
azepdn-3-ylj-amide
[(R)-1-(2,4-Dimethoxy-benzyl)-5,5-difluoro-2-oxo-azepan-3-yl] -carbamic acid tert-
butyl ester (0.46 g, 1.0 mmol) was dissolved in 20 ml dichloromethane. 4 M HCl/1,4-

dioxan

(20 ml) were added dropwise and the mixture was allowed to react for 1 h. The reaction
mixture was concentrated under reduced pressure and concentrated once from
acetonitrile. To the resultant hydrochloride salt was added CHCl: (15 ml) followed by
the dropwise addition of Hiinig’s base (0.44 ml, 2.5 mmol). A solution of 5-
chloropyridine-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-ethylacetate, 95:5 — 0:100): white solid 0.37 g (76 %);
MS: m/e = 490.2 (MH™).

b) 5-Chloro-pyridine- 2-sulfonic acid ((R)-5.5-diflnoro-2-ox0-azepan-3-yh-amide




chloropyridine-2-sulfonyl chloride (0.33 g, 1.1 mmol) in CH2C12 (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-ethylacetate,
$5330000200Y. white solid 0.37 g (76 %); MS: m/e = 490.2 (NHEHYEBB0)/064935
5-Chloro-pyridine-2-sulfonic acid -31-
((R)-5.5-difluoro-2-oxo-azepan-3-yl)-amide WO 2007/020190
PCTHER00G/08R9BS ity rosisiarsieontaniiryaeflaarodaatie aseddp:2 viv, 2.44
trifﬂmmedhwesﬂ&arﬂmqgiﬁd&@wbﬂ@rﬁéaﬁﬂ){msaa(dded]ﬁmhoxy -benzyl)-5,5-
5>- (&% r(g%q Zzggglylgoﬂch%lﬁje %7%(8 'fﬁq{mgfﬂ% % ﬁ 1§1’ane 0 ml).

difluoro- oxo aze amide ( 6 mmo orome ane
(2694612 %%F%Wﬂﬁé%‘&&ﬁd?‘?ﬁﬂ%ﬁ?é‘\ﬁ% eaﬁeeﬁf}afe@ Hiﬁ%&é’fere‘&fh%d”eﬂdue
5 pregsurepanditybaesiduand takien witinethysacetaté apdovashBdmitibarbonate

walef peRtuaies (mmgsfﬁe%ur@clalsalm@@tﬁlepgel@me AESANAZ PO Red
filtered, conc trated u er reduce ed over silica gel
(hSHBLCB RIS PO ki S G o) I BT =
34BOGMHY) 1u ¢) 5-Chioro-nyridine 2-sulfonic acid (4- dinuoromet

oxy-benzvl) ((Ri 5.5-duorv-2- oxo- azepan-3-—yl)-amide

_5-Chloro- rldlne 2 sulfcmlc ac:|d
- i SllilO{ll(, I

Rjc5.5-difluoro-2-

7 ) 'zyl bromlde (o 23 g, 0. 91 mmol) K2C03 (o 85 g,
6. e&mmolpyﬁﬂﬁes@zegﬁanﬂamoﬂa)vweladdﬁﬂmﬂm@bﬁﬁ GLOmathated(0.21 g,
the eshiiant ]45(5%%}%915‘&%%%&9{% SHESAd96 322 h@b%%&?%f%’og (0.85 g,

additiona t room temperature under an argoﬁ' atmos

sofEhPH4Y TQY{B\%&%E%WFB%W&B@QG%H%( S s resuliant
15 purtheitbovek sitcagetiffed foe thjhagetate Andeptataidtibi2iv seocondiemperature

dichlaromeiane/Methehe 1B An AR LrAMIVSD 2iheD 231 9eaMRsTNEF d the
496.1 (MH". W%%%é’é/ /0% 0190, PCTIEP20061064935 -32 Claims 1.
e

Céﬁﬁlg G BB fth{fisss c%%tm/n heptane 1:2 v/v; second:

dichloromethane/ MeOH, 100:0 — 95:5): brownish o0il, 0.23 g ;
MS: m/e = 496.1 (MH™).



OONH RRR5 a RSRH 5wherein R1 is lower alkyl substituted by
halogen, or is aryl or heteroaryl, unsubstituted or substituted by halogen;
R2 is heterocycloalkyl, aryl or heteroaryl, which are unsubstituted or
substitttedityy one or more substituents, selected from the groofEP2006/064935
consisting of halogen, lower alkyloxy, 103pwer alkyl substituted by
halogen, O-lower alkyl substituted by halogen or are substituted by
C(0)-NR"2, (CR2)m C(0O)-R', heteroarf/laans(0)2-lower alkyl;: R3/R3',
R4/R4' and R'/R5" are independently from each other hydrogen or fluoro,
Wherein1 at least one offﬁl4/‘l34' on }RS/R?‘ is always fluoro; R' is aryl or
hydroxy-, 1 RPR Pwy%i?ogeerﬁegﬁa?oﬁ{(n)}floar is heterocycloalkyl.; R is
hydrogen or lower alkyl; nois 0, 1, 2 or 3; and to pharmaceutically suitable
acid addition salts, optically pure enan}i(ﬁngrs, racemates or
diastereomeric mixtures thereof.20 2..Confipounds of formula | as
described in claim 1, wherein R4/R&:aresotfluoro and R' is pheny,
substituted by halogen. 3. Compounrds of formula | according to claim 2,
wherein R2 is phenyl, substituted%}i d/or C(O)-N(R")2. 4.
Compounds of formula | according to ¢lélipg ®*which compounds are 25
4-{[(4-ehloro-benzenesulfonyl)-((R)-5,5-difldoro-2=0xo0-azepan-3-yl)-amino
~JWO 20071020190 PCTIEP20061064935 -33
5 méth§isIN-cyclopropyl-benzamide or 4-{[(4-chloro-benzenesulfonyl)-(
(R)-p,5-difluoro-2-oxo-azepan-3-yl)-amino]- methyl }-3-fluoro-N-pyrrolidin-
-y ben'viigalisl @BPHBBEHHB& I598F 9! Y¥lgadelbetvh wanpstuted or
whereimRZiw phémylaléesubstituted by halogen and lower alkoxy. 6.

Campounds of formula | according to claim % which compounds are
R™" 15 heterocycloalkyl, aryl or hetéroaryl, which arc unsubstituted or substituted by one

or more substituents, selected from the group consisting of halogen, lower alkyloxy,
10 lower alkyl substituted by halogen, O-lower alkyl substituted by halogen or are
substituted by C{O)-NR”2, (CR2)n-C(O)-R’, heteroaryl or S(O)2-lower alkyl;

RYR*, RYRY 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;

15 R” 1shydrogen, cycloalkyl or is heterocycloalkyl;
R ishydrogen or lower alkyl;
m 180, 1,20r3;

and 1o pharmaceutically suitable acid addition salts, optically pure enantiomers,
racemates or diastereomeric mixtures thereof.

20 2. Compounds of formula I as described in claim 1, wherein RYR" are both fluoro
and R' is phenyl, substituted by halogen.

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

I:JJ

4. Compounds of formula I according to claim 3, which compounds are
25 4-{[(4-chloro-benzenesulfonyl)-((R}-5,5-difleoro-2-0x0-azepan-3-yl)-amino]-



4-chloro-N-(2,3-difluoro-4-methoxy-benzyl)-N-((R)-5,5-difluoro-2-oxo-
azepan-3-yl) -benzenesulfonamide. 7. Compounds of formula | as
described in claim 2, wherein R2 is phenyl, 10 substituted by halogen and
ateroanghi® Compounds of formula | according to claim 7, WtRGtP2006/664935
compound is - 33
4-chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yl)-N-[2-fluoro-4 (2H- [ 1,2,4]
triazol-3-yl)ssentyf-eerzenesufomamide 09. Compounds of formula | as
described i glaignRewhbargineRars phenkh-s1H substiLiado-azepan-3-yl)-amino] -

(CROMCIQUR 19 ooy ompk ) asaiing to clam 9, whir

compounds ar

3-(4-{[(4 Cftkh%ﬁ -oen 53 nesuliony dé@%c%éeaﬂﬂ OM0Z QR AR RANFUy,

amino]-met ropionic_acli

33-(4-{[(4-c ﬁ“b‘é‘ﬁlzéh%ﬂﬁ%h%)i 538 uoro-2-ox0-azepan-3-yl) 20
amino]-methyl}- phenyl) -3-methyl-butyric acid. 11. Compounds of formula |
as deschib&Piperift of il e Hagdrodin SudktitRamsy H6Een.
25 12. Commd%ti@ﬂmﬂlwﬂmédmmuewﬂbahﬁﬁ(ﬂiﬁ)nﬁxér@iﬂuab@-om-

lower alkyl,gWastiuted.&yhlegeRahddd process for preparing a
compound of formula | as defined in claim 1, which process comprises 30

WO 2067/ PG TIERRR06(064935ihc34n akigactingRis®Reuad of
formula O Rg%“ ’\f‘#@? hSal% 3k gnﬁﬁﬁé il 5 with a compound of

formula R-8 mpoun ?ormula R2
8. Compounds ol formula I according to claim 7, which compound s
4-chloro-N-((R)-5,5-difluoro-2-oxo-azepan-3-yi)-N-[2-fluoro-4-(2H-
[1,2.4]triazol-3-v])-benzyl]-benzenesulfonamide.

9. Compounds of formula I as described in claim 2, wherein R”is phenyl,
15 substituted {CR2)mC(O)-R’.

10. Compounds of formula I according to claim 9, which compounds are
3-(4-{[(4-chloro-benzenesulfonyl)-((R)-3,5-difluoro-2-oxa-azepan-3-yl)-
amino]-methyl }-phenyl)-propionic acid or
3-(4-{[(4-chloro-benzenesulfonyl)-((R)-5,5-difluoro-2-0xo-azepan-3-yl)-

20 amino]-methyi}-phenyl)—Bﬁmethyl-butyfic acid.

11. Compounds of formula I as described in claim 1, wherein Rlis heteroaryl,

substituted by halogen,

25 12. Compounds of formula I as described in claim I, 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

30



O R~S.N100NH Rs 3 RRaRaR5R I wherein R, R2, R3/R3', R/R"
and R'/R" have the meaning as described in claim 1, or 10 b) reacting a
compound of formula R;S~0 HNH R3 R R'R5 R5 IV with a compound
widamrulzR2-CH2-hal V in the presence of a base 15 or witkiBEP2006/064935
compound of formula -35- R2-CH2-OH Vi4in the presence of Ph 3P to a
compound of formulaR2 O R~S_ NO"1NH R3RR4R RSRS.1 5
wherein R', R2, R3/R3', R4/R4' and R5/RS' have the meaning as
described in claim 1, and if desired, converting the compounds obtained
into ph% rpagteutig%llxlaclclggt%tij()er nqg:li!g addition salts. 14. A compound
according to cfHin , Whenever prepared by a process as claimed in 10
claim 13 or by an equivalent method. 15, Amedicament containing one or

more compounds as claimed ]i%g clajgn 1 @nd

with a compound of formula
R'-S0,-Cl I

to a compound of formula

wherein R', R%, R¥R¥, RY/R* and R/R” have the meaning as described in claim 1, or

b) reacting a compound of formula

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

or with a compound of formula



pharmaceutically acceptable excipients. 16. A medicament according to
claim 15 for the treatment of Alzheimer's disease or common cancers. 15
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. x (:a: .35

R-CH,-OH VI

in the presence of PhiP

to a compound of formula

I
4 4 5R
RUR"R |

5 wherein R, R%, R¥R®, R/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

10 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

commaon cancers.

15 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.



